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* This Pre Prep Assessment is
-background. Sit aside 1 hou

Q.1

Q.3

Q4

Q5

Q.6

Q7

Q8

Pre-Prep Assessment

designed to help you to pinpoint the weak areas in your

r to take this test. Check your answers with those at the
te yourself,

PRE-PREP ASSESSMENT )

A man of mass 90 kg is standin

end of the test, Then evalual

g In an elevator whose cable broke suddenly. If the
elevator falls freely, the force exerted by the floor on the man is:
A.90N B.900 N )
C.ON

G D. Any negative value

The amplitude and the periodic time of a S.H.M. are 5cm and 6sec respectively. At a
distance of 2.5cm away from the mean position, the phase will be

A /3 B. /6

C.n/4 D. 5n/12

Three resistances each having value ‘R’ arc connected as shown In figure what is the
equivalent resistance between X and \:

R

g &
A.R 3
C.3R D.R

When monochromatic light falls on photosensitive material, the number of
phdtoelectrons emitted per second is n and their maximum kinetic energy is K_,, . If
the intensity of the incident light is doubled, then.

A.Bothnand K, are doubled B.Bothnand K_,, are halved

C. N is doubled but K_,, remains the same D. K_, is doubled but n remains the same

An observer moves towards a stationary source of sou_nd. with a velocity one fifth of
the velocity of sound. What is the percentage increase in the apparent frequency?

A, Zero ; B. 0.5%

C.5% D. 20% ;

The resistance of hot tungsten filament is about 10 times the cold resistance. What
will be the resistance of 100 W and 200 V lamp when not in use?

B.20Q
2' :gonn D.200Q '
A.mlgueﬂc needle is kept in a non-uniform maguel]c field. It experiences
A. A torque but not a force B. Neither a force nor a torque
C: A force and a torque 5 D. A force but not a torque

A machine gun fires a bullet of mass 40 g with a velocity 1200 5™ . The man holding
it can exert a maximum force of 144 N on the gun. How many bullets can he fire per
second at the most? .
2' ]0_;2 D. Three
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A force F‘:(Sf—l— 3_;'+2£)N is applied over a particle which displaces it form its

Q.9
origin to the point R= (21’—}').-:1 . The work done on the particle in joules is
A.-7 B.+7
C.+10 D.+13
Q.10 A body of mass m, accelerates uniformly from rest vi in time ti.. The instantaneous
power delivered to the body as a function of time t is
2 2
Az ‘ B, 2
h : ; f
. mit it
4 L
Q.11 If a particle covers half the circle of radius R with constant speed, then
A. momentum change is mvr B. change in K.E. is 1/2 mv?
C. change in K.E. is my? D. change in K.E. is zero
Q.12 The angular displacement covered by a body in the following graph is
(m.h : I ’
101
g i
(e e
24 (sw)
A.40rev : : B. 20 rev
_ C.30rad : " D.40rad
Q.13 - Restoring force in SHM is
A. conservative . B. non-conservative
C. frictional D. centripetal
Q.14 An organ pipe, open at both ends and another organ pipe, closed at one end, will
gan pip
resonate with each other, if their lengths are in ratio of
Al:1 B.1:4
C.2:1 D.1:2
Q.15 When source Is moving ‘towards observer with velocity us then the modified
frequency ‘fc’ will be
A.f,=f[115t] B. f, = f| —
, v . ¢ vy,
c.r,=r[ v | D. £ =f| Yt
V_ul =0 v
4__-—-_-—/
KETB- PRACTICE BOOK
-
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.16
Q16 A rope of length 5 m is stretcheq {0 a tension of 80 N, If its mass is 1 kg, at what

spe
p ;?n‘/:nuld al0Hz lr;nsverse wave travel down the string?

C. 20 my B.5m/s
. S .
D. 50 m/s

Q17 The ratio of adiabatic buji modulus and isothermal bulk modulus of a gas is

(r=c,/c,)).

Al B. y

C L : ()]
L (7=1) B,

Q.18 In the figure curves AB and CD represent the relation between pressure P and volume
V of an ideal gas. One of the curves represents on isothermal expansion and the other
represents an ndlupadc expansion. Which curve represents an adiabatic expansion?

A
e
il
D
—y
A. Curve AB B. Curve CD
C. Both “A” and “B" D. None of these
Q.19 The force between two charges situated in air is F. The force between the same
- charges if the distance between them is reduced to half and they are situated in a
medium having dielectric constant 4 is: :
A.F/4 B. 16F
C.4F ] D.F :

Q.20 If the force between the electron in the first Bohr orbit and the nucleus (proton) in
hydrogen atom is F, then the force between them when the electron is in the second
orbit is:

A.4F B.FM9
C.F/4 D.F/16

Q.21 The given figure shows the electric lines of force emerging from a charged body. If
the electric fields at A and B are Ex and Eg respectively and if the displacement
between A and B is r, then:

_____’_,___——-"_"")
— 3
A ‘_—:—:E;—_-)
\) g
A.EA>Ep B.E, =‘Tn'
E
C.EA<Es D. EA':r_zB

Q.22 A capacitor has a capacitance of 4F in presence of air. Find the capacitance in wF
when a medium of dielectric constant 8 is placed between the plates
A 32 ' B. 16
C.2 ‘ D. None

KETS- PRACTICE BOOK I
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Q.24

Q.25

Q.26

Q.27
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Q.39
Q.30
Q31

Q.32

Pre-Prep Assessment

de of the same material and of the same length are connected
Itage supply. Wire P has a diameter of 2 mm. Wire Q has ;dli;:,?s::’:,?l

currentin P

Two wires ma
to the same 0!

mm. What Is the ratio

current in Q
! B.4
T ;
4
' 1
D. -
0.2 _ )
An electric iron Is marked 20 volts 500W. The units consumed by it in using it for 24
hourswillbe ¢
A 12 " B. 24 :
C.5 D. 1100

three wires of copper are in the ratio of 1 : 3 : 5 and their lengths are

The masses of

in the ratio 5 : 3 : 1. The ratio of their electrical resistance is:

Ailz a5 B.1:15:125

C.5:3:1 ) : D.125:15:1

There are three bulbs of 60W, 100W and 200W which bulb has thickest filament.
A. 100W X B.200W

C. 60W D. All

When a charged particle moving with velocity v is subjected to a magnetic field of
induction B , the force on it is non-zero. This implies that:

A. angle between ¥ and B is either zero or 180°

B. angle between ¥ and B can have any value other than 90°

C. angle between ¥ and. B is necessarily 90° ‘

D. angle between ¥ and B can have any value other than Zero and 180°

The magnetic field in a certain region is given by 40 —18k . How much flux passes
through a 5.0 cm? area loop in this region if loop lies flat in YZ plane? :
A.90 % 10~ Wb ‘ B.2x 1072 Wb
C.2x10* Wb D.9x 10* Wb

A small picce of wire is passed through the gap between the p
isse't:. An e.m.f. of 4x10~8 V is induced in the wire, the magnetic
A. 10 Wb ‘ B. 4x107° Wb
C.0.1 Wb D. 4x107*Wb

oles of a magnet in 0.1
flux between the poles

Q, if magnetic flux

What is the charge induced in coil of 100 turns of resistance 100
changes from 2 T m? to - 2 T m??
é. g ((3: B.28C
A. ( D.04C to 4Be
coil having an area A, is placed in a magnetic field which changes from B.
in time interval t. The e.m.f. induced in the coil will: be:
A. 3A B/t - B. 3Bo/Aqt
C. 4.5, : D. 4B/Adt coll 80
ACE:? 4Is: ra‘t szt;g: own (ransformer have 500 and 5000 turns. In the p{ig;fgenﬂ in
;::e Soel:ondnry — b‘::.'lt is sent. The value of the current and potentis
< 2| '
A, 22v B. 0.4 A, 22000 A

C.40
A, 220 D.40A, 22000V ______—F
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Q.33 If a full waye rectifi ircui
frequency in the ripp;:rwflllr;l:t is operating from 50 Hz mains, the fundamental

A.50Hz '
C.70.7 Hz : .‘?,' é‘;”H“Z
Q.34 In full wave recti ol
ol rectification, the output D.C. voltage across the load is obtained
A_ .. . 7
A ge positive half cyclehofmppt AC. B. The negative half cycle of input A.C.
- The complete cycle of input A.C. D. All of the above '
35 A radio stati n
Q .pe:asec(:):; on emits 10 kW power of 90.8 MHz. Find the number of photon emitt‘ed
A.1.6x10% B 1610
C. 1.6 x 10% D. 1.6 x 102
Q36 IHIfn l:lumber ‘of photon are strilking on a metal surface, then total momentum
exerted is
~A/nh/A B. 2nhA
C. zero D.n fxt

Q.37 . Four lowest energy levels of H 2tom are shown in the figure. The number of possible ‘

emission lines would be

g n=4
|
n~a
n-1

A.3 ¥ B.4

.5 oo D.6
Q.38 Plutonium decays with a Falf-life of 24000 yeays. If plutonium is stored for 72000
years, the fraction of it that remains is:

A 1/8 B. 1/4
C. 13 : D. 172
Q39 The radioactivity of a certain radioactive element drop /64 of its initial value in
. 30 seconds. Its half-life is
A. 4 seconds : B. 3 second.
C. 5 seconds D. 2 seconds
Q40 « Particle is bombarded on ;N'* as a result ;0" is formed. The particle emitted is
A. Neutron B. Proton
C. Electron . D. Positron

Q.41 An aeroplane flying 490 m above ground level at 100 m/s, releases a block. How far

on ground will it strike
A.lkm B. 2 km
C.0.1 km D. 0.01 km

Q42 A particle of mass having velocity ‘v’ makes head on elastic collision with another
particle of the same mass and initially at rest. The velocity of the first particle after

the collision is -
B.-v

Av

G = D.0
— 2 : e
KETS. PRACTICE BOOK -
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—-—_"____‘-___.____-—__-—____———_—__-_—_
Q.43 A particle of mass m at rest is acted upon by a force F for a time t. its K.E after an
interval t is

2.2 Flrl
i Ft s S .
m m
42 Ft
e FL ‘ 2
2m, ‘ 2m
Q.44 Theangle described in 2sec by an object rotating at a rate of 600 rpm {s
A. 207 rad B. 407 rad
C. 5z rad D. Zero

Q.45 An empty vessel is partially filled with water. Then the frequency of vibration of air

column in the vessel
A. Remain same B. Decrease

C. Increase D. First increase then decrease

Q.46 There are two strings of equal length and diameter but the densities are in the ratio
1:2 they are stretched by a tension T. The ratio of their fundamental frequencies

will be:
A V201 B. 1:4
C.1:2 D.2:1

Q47 A polyatomic gas (y=4/3) is compressed to 1/8 of its volume adiabatically. If its
initial pressure is Po, its new pressure will be:
A. 16Pg B. 6Po

C. 8P D. 2Po
. Q.48 A gas is compressed from a volume of 2m? to a volume of 1m? at a constant pressure
of 100N/m2.Then it is heated at constant volume by supplying 150 J of energy. Asa
' result, the internal energy of the gas
A. Decreases by 250 ) B. Increases by 50 J
C. Increases by 250 J D. Decreases by 50J

Q.49 The variation of electric potential due to a pui;lt charge with distance is re
by the graph (where V along y-axis and r along x-axis)

oINS

Q.50 The charge of an electron is 1.6 x 10" C. How many electrons strike the screen ofa

: cathnse ray tube each second when the beam current is 16 mA
A.10Y % B. 10"
C.10 D. 10"

Q51 An electron enters a region where the electric field E is perpendicular to i
magnetic field B. It will suffer no deflection if
A.E=Bev B. B =cEN

C.E=Bv
D.E = Bev/2 e st
vi

KETS- PRACTICE BOOK
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—

In pushi
Q.52 In pushing the magnet towards the solenoid, the meter shows deflection towards
A. Left | B. Right
C. No deflection D. Vibration
Q.53 A radioactive substance is at t=0, the number of atoms is 8x10%. Its half-life period is
3 years. The number of atoms 1x10* will remain after interval
A. 19 years B. 24 years
C. 9 years ‘D. 6 years
Q.54  In the nuclear decay
2X— AY—4iB*—— 4B
The particle emitted in
the sequence are
A-afy B. Py
C.yB.a D. By
ANSWER KEY )
21 N 31 N 41 BN 51
32 sl 42 B
ETS- PRACTICE BOOK : il
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EXPLANATORY NOTES))

Q1 T=mg-mg = T=0
) B o ot O - .2mt_2m =
Q.2  Eqguation of motionis y = 55m—-6— Fory=25cm25= SsmT =_6- x : =
1 2t n
= —sec and phase =—=—
588 and phs e
Q.3  Series combination R, =R+ R+R=3R
Q4 Intensity determine the number of emitted electrons, on the other hand frequency
_ determine the energy and there is no relation between intensity and energy.
v+v/5 6
Qs st2Ep-8
v 3
9% increase in frequency = 20%
V2 200%200
6 R, =—=——"—=400Q
Q s p 100
Cold resistance =R, , /10=400/100=40Q
Q.7 In non-uniform magnetic field, dipole experiences both force and torque.
Q.8 Change in momentum for each bullet fired is
=30 1200=48N
00 g o
If a bullet fired exerts a force of 48N on man’s hand so man can exert maximum force of
144 N :
= T [
Number of bullets that can be fired = oY =]
Q.9 Workdone W=F5
§=2i-j . ,
W=5i+3j+2k(2 - j)=10-3=7J
k o~ . .
Q10 P=Fi=mav=m| 2L ¥ =t :
St )6 ) w
Q.11 As momentum is vector quantity so change in momentum AP = my—(-mv)=2mv. But
kinetic energy remains always constant so change in kinetic energy is 2ero-
Q.12 Of=wxt=10x4=40rad
Q:13 Restoring force is conservative force.
Q14 f =f,
N ¥
20, 4(,
[ f: =2:] /
KETS- PRACTICE BOOK . . W
1
-l
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Q.15

Q.16
Q.17

Q.18
Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q25

'Fm-‘

‘v
()
V=‘Vm€e =”=V801xs = 20ms”"

E=P For isothermal process
E=vyP For adiabatic process

yP
So, —=
P oY :
CD curve is more steeper, it represents rapid process. \

F,

= e
E,

kq?
F o

For second orbit
n =4y

-

“16

6
.E=.;f-l

I'A<l'n
E,>E,
1_C ¢ =sC =4x8=32
2
pL _ pL 1 _._,B_r.;.gt
- CH - :
A (D) . D' Ry D;.
n 'E' v

P(W)xt(h) _500x24 _,,
1000 1000

Number of ﬁnits =

(88:] CamScanner
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e — e
1.26 For parallel combination
v? 1
=—=>Px— V = constant
2.27 F=qvBsin0 other than 0° and 180°it gives non zero values.
Q28 B=40i+0j-18k
A =(51+0j+0k)x10"m?
b= BA .
=40x5x10™
=2x10"Wb
" NA$
29 g=——
S At
Ap=exAt  (N=1)
. NA$
30 e=——
2 <. At
NA$
At )
NA o NAY

At R

IR=
3
act

Q31 e=—2

Qu &.N g ;’—;&1-: 200
: 5

oy
Or i, =2, =§5%x4=4o,4

Q33 =2y
Q.34 In full wave rectification, complete cycle of A.C is rectified.
Q.35 ’P=E=£:3£=-—E-
: LIS ) L T
10x10°
(6:63x107)(90.8x10°)

n—
¢

E=1.6x10”photons per sec@

KETS- PRACTICE BOOK
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h
Q36 Asp= X for 1 photon

nh
Sp= . for n photon

Q.37 No. of possible spectral lines -—(‘2 J—l =2(3)=6

Q.38 Undecayed atoms = -z—ln-

n'= number of half lives

Undecayed atoms = 51; i

8
% N v
1 30
39 N=N —2=N|- ===
Q (2} =64 ,(2] =T 3 Ssec
Q40 N'+,a' >, 0"+ H'= Proton will be emitted,

Q41 S=ux ’-— =100x Jz’”g‘?—mwm Tkm

Q.42  If masses are same their velocities will alter,
velocity of 2°¢ ball beforc collision =0

so velocity of 1 ball after collision =

Ft 2,2
Q43 Kinetic energy E=1— T i ’3 cat X [As P=Fi]

Q44 a=0x=6i‘:53“1_2£x2=40mad

Q45 f = n[ 1) [ [ ] length of column decrease so frequency will be increase,
i 4

F- 1 s B
YU A L | =>fx K
i § 20\m  2¢ pV JE 4

IL:J—’::'JE
L N V1

¥ v
V, Vi 1= k.
Q.47 —-i’ =[TIL] =3P:=PI[V;_] —H(S) =16P,

1 2

- Q48 Asweknow, AQ=AU+AW (1* law of thermodynamics)

= AQ=AU+PAV
150 = AU +100(1-2) = AU~100 “ AU =150+100=250]

1
Q.49 =]—cg=>V°='; .
r
nx1.6x107" ~107
Q50 i="2=16x10" =————=np=10
t

KETS- PRACTICE BOOK
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Q.51 qvB=Eq

E=Bv .
Q.52 When magnet is pushed toward soleno
and induced current will also increase,

Q.53 By formula
1 r " " 1 13 1 1 13 (l 3 [ljm {
-y = ) - =] - - == =3=—
NdN,(z) or 10 =8x10 2 or( 3 2 or{ 3 2 3
. Hence t=9 years '
Q.54 Charge number increases by 1, so it is P -emission

id, change in flux with respect to time will increase
50 it shows deflection of meter towards riglit,

Charge number decreases by 2, so it is a-emission
No change in charge number so it is y-emission
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1  [FoORce MOTION
| TOPIc >3 PRACTICE EXERCISE

Q.1 A cyclist moves along a circular path of radius 70m. If he completes one round in
11s, calculate the total length of a path.

A, 40m B. 440m
- C.0m \ : D.1lm
Q.2 A body is projected horizontally from the top of a cliff with a velocity of 9.8m/s.
What time elapses before horizontal and vertical velocities become equal? Take g =

9.8m/s? _
A.9.8s X B.0s
C.10s D.1s

Q3 Two bullets are fired simultaneously, horizontally and with different speeds from
- the same place. Which bullet will hit the ground first?
.A. The faster one = B: Depends on their mass
C. The slower one - D. Both will reach simultaneously
Q4 A body is moving along a straight path. What will happen to the body in the absence
of an external field?
(A It will stop : :
B. It will move with the same speed in a different path
C. It will move with the same speed along the same straight path
D. It will move with a reduced speed along the same path
Q.5 A person is standing in a bus. When the bus starts moving forward suddenly

A. The person moves forward B. The person remains stationary
C. The person is unaffected D. The person moves backward

Q.6 A ship of mass 3x107kg initially at rest is pulled by a force of 5x10°N through a
distance of 3m. Assuming that the resistance due to water is negligible, the sp.eed of

the ship is? :
A. 1.5m/s B. 60m/s
C.0.1m/s . D. 5m/s

Q.7 Which of the following Is an example of inelastic collision?
A Collision between two vehicles :
B: Collision between glass balls
C. A bullet fired into a wooden block
D. Collision between two railway compartments
Q.8 Mud thrown on a wall and sticking to it is an example for .

A, Inelastic collision B. Elastic collision _
"C. Super elastic collision D. Perfectly inelastic collision A

Q.9 A Body moves 6 m north. 8 m east and 10m vertically upwards, what is its resultant

displacement from Initial position
; 10

A. 1042m | | B, g

C.10m
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Q.10 A particle starts from center O towards A then moves along AB and stop at B, jf
R=100m then displacement of the par}icle is

A. 100 m B.100 ¥2 m
lOOm . D. None

C.var

Q.11 The instantaneous acceleration is the limit of average acceleration as Ar — 0fs given

by
- . Ad - .. At
A. i =.I:E.no‘§ B. am—i‘u_poﬁ
- DAy = 3
C. nm=2ﬂ3 : D. a;..—k_rgz?
Q.12 If an object is moving with constant velocity of 20ms™' towards north then its
acceleration will be
A 5ms? B.10ms?
C.9ms? D.0ms?
Q.13 The retardation is deflned as
A. Increase in velocity per unit time B. Decrease in velocity per unit time
C. Decrease in speed per unit time D. Increase in speed per unit time

Q.14 Consider the acceleration, velocity and displacement oi a tennis ball as it falls fo the
ground and bounces back. Directions of which of these changes in the process
A. Velocity only ‘ " B. Acceleration, velocity and displacement
C. Displacement and velocity D. Displacement and acceleration
Q.15 A particle goes from x = =2m, y = 3m, z = Im to x = 3m, y = —1m, z = 4m. Its
displacement is: i 3
A. (1m)i+(2m)j+(5m)k B. (5m)i—(4m)j+(3m)k
C. =(5m)i+(4m)j-(3m)k D. —(1m)i-(2m)j—(5m)k
Q.16 Length of the path of a particle is equal to the magnitude of the displacement of that
particle, Shape of the path possible .
A. Circle B. Arc of a circle
C. Parabola D. Straight line
Q.17 The displacement versus time graph for a body moving in a straight line is shown in
figure. Which of the following regions represents the motion when no force is acting
on’the body?

A.ab
C.bc
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Q.18 The shortest distan

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

A. Acceleration

B. Veloci
C. Speed D. Displaf:ycment
Two cars are moving in opposite directions with speed v, What is the magnitude o'
their relative velocity?
A0 B.v
C.v2

D.2v
A man n 2 car moving with velocity of 36 km/hr. His speed with respect to the car is
A. 10 m/s B. Zero

C.36 m/s D. Infinite

A body can have constant velocity when it follows a.

A. Elliptical path B. Parabolic path

C. Circular path D. Rectilinear path

A man leaves his house for a cycle ride. He comes back to his house after half a;
hour after covering a distance of one km, What is his average velocity for the ride?
A. 2 km per hour ] B.0

C. 1/2 km per hour D. 1/2 kam per second

A particle moves along the sides AB, BC and CD of a square of side 25m with
velocity of 15ms-1, Its average velocity is

E

T S— |

D A
A. 15ms’! B. 7.5ms"!

C. 10ms™ D. 5ms™
The Figure shows the velocity time graph of a one-dimensional motion. Which of the
following characteristic of the particle is represented by the shaded area?

—> t
A. Distance covered . B. Speed :
C. Momentum D. Acceleration

Which graph represents the motion of a car that is travelling along a straight road
with a uniformly increasing speed?

©_acceleration

:

-

; _
0 ume
e Co

——— [y
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. Q.26 A particle is moving in a straight line with uniform acceleration. Which graph
represents the motion of the particle?
distance valoaity
A 0 me B b
velocty, ! sccaleration
C. . 0 time 0 tima
Q.27 " In the following graph, dis(ance travelled by the body in metres is
e 1:0 ;o R x
Time (s} —
A.200 : B. 300
.C.250 D. 400
Q.28 Dlsplnccment time graph of a ball thrown vertically upward fs shown in figure
thlammmt (m)
—>t
Which of the following represents v-t graph?
Y TI ; : E l v T v T ¥ T‘ i
|
—_—t ; -~
$ % :
Q.29 When two bodies stick together after collision, the enlllslon is uid to be
A. Perfectly elastic B. Partially elastic
C. Completely inelastic ' D. None of these
Q.30 If the force acting on a body is doubled, then acceleration becomes
A. Half B. Doubled
C. One fourth D. Constant
Q.31 When force of 1 Nis applied on a body of mass 100 g then the acceleration would be
A 5ms? + B.0.5m s
C.10ms? ‘ D.0.l ms
Q.32 A mass of 10 kg moves with an nccelcrlﬂon of 10 m s, the force on itis
v - ASN . 100N
C.50N D 25N .
Q.33 Which law of motion defines force?
A 1% law B. 2™ law
C.3"law D. All of these
B
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Topic-1
. Force and Motion

Q.34 A Force of 12 N gives a
it an lccelcraﬂong:)f 10 :::l"i‘ T:t an acceleration of 4 m/s2. The force required to give

A 15N
C.20N g2l
Q.35 A balloon is acted upon by three f ] t
the wind, 25 shews L. (ke 3;“"‘“ orces, weight, upthrust and sideway force due to
§ 1,000 N upvus
Sidewuys forse
Soo N
What is the vertical component of the resultant force on the balloon?
A.500N B.1000N
C. 10000 N D. 10500 N
Q.36 When a force of 4 N acts on a mass of 2 kg for a time of 2 sec, what is the rate of
change of momentum?
A 2kgms? B.4kgms?
C.8kgms™ D.16kgms

Q.37 'Two equal masses travel towards each other on a frictionless alr track at speeds of
60 cms™ and 30 cm s, They stick together on impact.

60cms™ 30ems™
{ 1]
‘What is the speed of the masses after impact?
A.15cms™ B.30cms™
C. 20cms™ D. 45cms™

Q.38 Which is a statement of the principle of conservation of momentum?
‘ A. A force is equal to the rate of change of momentum of the body upon which it acts,
B. The momentum of a body is the product of the mass of the body and its velocity

C. In a perfetly elastic collision, the relative momentum of the bodies before impact is

E equal to their relative momentum after impact
D. The total momentum of a system of interacting bodies remains constants, providing no
external force acts ~

Q.39 The average force necessary to stop a hammer with 25 N s mom\e\nm{ln 0.05 s
expressed in ‘N’ is : by
AI500 B. 125 ~

C.50 D.25 . RN
Q.40 ' In which of the following cases forces may not be required to keep the
A. Particle going in a circle . B. The momentum of the particle constant
C. Particle going along a straight-line D. Acceleration of the particle constant
Q.41 A force of 6 N acts on a mass of 1kg which acquire velocity of 30ms~!, The time for
which the force acts s
A.26s ' B.6s
C.5s D.2s
KETS- PRACTICE BOOK s
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Q.42 A force of 100 Dynes acts on mass of 5g for 10 sec, The velocity produced is
A, 2 cm/sec B. 200 cm/scc —
C. 20 cm/sec D. 2000 cm/sec .

Q.43 The graph shows how the force acting on a body varies with time. Assuming that the
body is moving in a straight line, by how much does its momentum change?

Furee/N 6
4
4 O wime’s
A. 40kgms™ . B. 36kgms™
C. 20kgms™ D. 16kgms™
Q.44 A gun after firing recoils due to

A. Conservation of energy B. Conservation of momentum
€. Backward thrust of gases produced D. Newton’s first law of motion '

Q.45 A player takes 0.1 s in catching a ball of mass 150 g moving with velocity of 20 m/s.
The force imparted by the ball on the hands of the player is:
A.03N B.3N C. 300N - D.30N _
Q.46 A ball of mass 2 kg travelling at 8 ms! strikes a ball of mass 4 kg travelling at 2 ms™,
Both balls are g:lm:ing algng‘the same straight line as leown
ms ms -

After collision, both balls move at the same velocity v. What is the magnitude of the

velocity v?
A.4ms™! B. 6 ms™
C.5ms™ . : D.8ms™!

Q.47 - Two similar spheres, each of mass m and travelling with speed v, are moving

towards each other.

v
—Y . -—

The spheres have a head on elastic collision. Which statement is correct?

A. The spheres stick together on impact B. The total kinetic energy before impact is zero

C. The total kinetic energy after impactis mv? D. The total momentum before impact is 2 mv
Q48 Two railway trucks of masses m and 3m move towards each other in opposite

directions with speeds 2v and v respectively. These trucks collide and stick together.

What is the speed of the trucks after the collision?

Al B.v . s

4 2 4
" Q.49 The collision between the two bodies is elastic if bodies are?
A. Solid and soft B. Solid and hard
C. Hard and elastic D. Soft and elastic

Q.50 When a very heavy ball ‘By’ collide with a stationary target ‘B2’ of negligible mass,
after collision the final velocity of ball ‘B:’ will

A. Become zero B. Become half
. C.Become doubled as compared to B, D. Same as the B,
KETE- PRACTICE BOOK 6
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Q.51

Q.52

Q.53

Q.54

Q.55

Q.56

Q.57

Q.58

Q.59

Q.60

Q.61

. A handball s ¢

Force and Moiiﬂl_

A shell explodes into four une ”
A. Potential cnergy nequal parts, Which one of the following is conserved?

B. Kinetic energy
C. Momentum D. Both potential and kinetic energy
ossed Vvertically upward with a veloci of 19.6 meters per second.
ipf;oxlmmly how high will it rise? . % ’
.15m

B.20

C.25m D. io ﬁ
Which shozws the correct relation between time-of-flight T and maxiraum helght H?

'I‘ . 2
AH=8_ B.H=% c.u=8C D. Ha—o

8 . T g gT?
At mnx.imuq: height on the trajectory which of projectile becomes zero
A. Acceln_:ranon B. Vertical velocity
C. Velocity D. Horizontal velocity
Time t_uken by a projectile to reach maximum height is t =
A, Yisin® B, Yisin® C. Yisin20 p, 2vsin8

2g T 8 g

Two projectiles are Projected at angle of 20° and 70° with same velocity which one

have longer range
A. Which is fired at 20°

C. Which is firéd at 70° B. Both have same range
. ch is firéd at

D. None of these

The path followed by a projectile is known as its
A.Range B. Trajectory
C.Cycle D. Height

A projectile is launched at

point O and follows the path OPQRS, as shown. Air
resistance may be neglected.

o
.
»

[

Which statement is true for the projectile when it is at the highest point Q of its
ath? .

pA. The horizontal component of the projectile’s acceleration is zero

B. The kinetic energy of the projectile is zero

C. The horizontal component of the projectile’s velocity is zero

D. The momentum of the projectile is zero ) :

A projectile is fired horizontally with an initial speed of 20 mys. Its horizontal speed

3s later is

A. 20 m/s B. 6.67 m/s C. 60 m/s D. 29.4 m/s
For which of the following angles range is maximum?

A. 43° B. 30°

C. 60° - . D:None

A bullet is firéd horizontally from a rifle at a distant target. Ignoring the effect of air
resistance, what is the horizontal and vertical acceleration of the bullet? -

Horizontal V"ﬁcle
-2 9.8 ms
A.9.8ms i
.8 ms
e 0Oms™
C.9.8 ms™ 0
D.0
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m the window of a moving train, it will hit the

A ball is just allowed to fall fro

bEd d following &
ground following. . TEA 200
A. Circular path g B. Hyperbolic 5)
- (. Straight line path . D. Parabolic path
Q.63 A particle mover along the straight line. The distance x describes in time, t is given
by the equation X = P the acceleration at t =1 ’ (ETEA 2005)
AA=1 p B.A=2
C.A=3 : D.A=4 :
Q.64 The vertical velocity of ball thrown upward with time.  (MCAT 2008)
A. Decreases linearly B. Doubles
C. Remains constant D. Decreases parabolically
Q.65 An missile Is called a ballistic missile. ' (MCAT 2008
A. Un-powered and guided B. Powered and guided )
D. Un-powered and un-guided

C. Un-guided and powered .
th an Initial velocity of 2 kms™L. After a time of 50 secs its velocity

Q.66 A body is moving wi
becomes 1.5 kms™!, Its acceleration will be: {MCAT 2009)
A.30ms? B.20ms™ :
D.10ms™

C.40ms? :
Q.67 In elastic collision, when a massive body collides with light body at conditions m1 >>
m3zand v2 = 0 ms™, then the change in velocity will be written as: (MCAT 2009)
Av'==vi; V' BV B.vi'=vi; V2 =2V
C.vi'=vi;v2' =0 : D.ov’==-vi;v2’ =0 ‘
lied on a body and its momentum is changed form 60 kgms'!

Q.68 If a force of 12N is app!
to 36 kg ms, then find the time during, which this force acts: (MCAT 2010)
A. | second . B. 12 seconds
C. 2 seconds D. 24 seconds
Q.69 Time of projectile’s flight is (MCAT 2010)
i visin®@ B. visin®
B ‘ g H
o L ;mEl + D.v!sin’0
Q.70 If the velocity of the body-changés by equal amount in equal intervals of time, the
body is said to have: (MCAT 2010)
A. Variable acceleration B. Uniform velocity
i C. Uniform acceleration D. Negative acceleration
Q.71 For finding the height of projectile, the equation used is: (MCAT 2010)
é- g;S; a (:2,; - gi‘) B.S=2a(vé- v-.i)
i Bord D.a=2S(v/—Vi
2= 28 (v - %) If the takes 10

Q.72 One ball is thrown vertically upward with a velocity of 9.8 m/s.
seconds to reach the highest point, then the acceleration of the ball is (ETEA 2011)

A. 9.8ms?’ <2
.9
G a Soute’ 29,6 g
3 all is dropped from th “tall is its velocity 8 ter
falling for 5,0s? b oof of°w yery fall g W (ETEA 2014)
A. 1.96 ms™ B. 9.80 ms™
C.49.0ms : D, 98.0 ms™
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Q.74 A projectile is launched at 45° to the horizontal with initial K, Energy, E. Assuming
alr resistance to be negligible, l

what will be the kineti f the projectile when
it reaches s highest i netic energy o proj

R ks (ETEA 2014)
0. B.0.
C.0.87E D. %SOE
Q.75 Welght rather than mass be used

in calculating (ETEA 2015)
A. Moment of inertia of a body ' .
B. The stress in wire due to load hanging from it
C. The binding encrgy of the nucleus
D. The gravitational force between the two bodies
Q.76 The ratio of displacement along diameter and total distance along circle:

o (MDCAT 2017)
Al:in ’ B.2:n
ol D.n:2

Q.77 Arshad is driving down 7% street. He drives 150 meter is 18 seconds. Assume he
does not speed up or slow down. What is his speed? (MDCAT 2017)
A.0.38m/s B. 8.33m/s
C..126m/s . D. 58.33m/s

Q.78 The distance travelled by a moving car with velocity 15 m/s in 2 seconds, decelerates
at 2m/s? Is equal to ' . (MDCAT 2017)
A.30m : B. 16m

* C.34m . D. 26m

Q.79 The value of ratio of displacement to distance is: (MDCAT 2017)
A. Always one_ ‘ B. More than one
C. Always less than one D. Equal or less than one

Q.80 Which of the following v-t graph represents the constant acceleration: (MDCAT 2017)

oy ¢S l

v i v v
A. t— B. t— C. t— D. All of these
Q.81 The numerical ratio of displacement to distance is: - (ETEA 2017)
A. Always less than one B. Always equal to one
C. Always more than one D. Equal to or less than one

Q.82 A bullet of mass m moving with a velocity v is fired into large wooden block of mass
M of the bullet remains embedded in the wooden block, ine velocity of the system

will be: .
; (ETEA 2017)
M 5 B M,
"M+4m M+m
M ' ' m_
C.M_mV B M-—mv .
Q.83 If slope of velocity time graph Is not constant at different polnts, then body is
: moving with " (MDCAT 2018)
" A. Uniform velocity B. Average acceleration
c. Increasing acceleration D. Constant acceleration
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Q.84 A cyclist is traveling at 15ms™ she applies brakes so that she doesn’t collide with, the
wall in front of her distance of 18m. Calculate the magnitude of deceleration.

(MDCAT 2013
A. 6.3ms™ B. 13ms™
C.53ms? D. 12.5ms™
Q.85 Newton first law of motion is also known is (MDCAT 2018)

A. Law of inertia B. Law of universal gravity

C. Law of electromagnetism D. Law of conservation
Q.86 If two objects of equal masses ‘m’ are moving towards each other with the sam,

speeds ‘v’ then what will be the total final momentum after elastic head-op

collision? (MDCAT 2019
A.—mvkg/s B.2 mv kg/s
C. mv kg m/s D. 0 kg m/s

Q.87 For projectile motion in the absence of air resistance: (MDCAT 2019)

A. Vertical speed is constant B. Horizontal acceleration is zero
C. Horizontal force is constant D. Vertical acceleration is zero
Q.88 The range of the projectile depends upon the*velocity of the projection and the angle
of the projection i.e 45°. For a fixed velocity, when the angle of projection is larger
than 45°, Which of the following is correct? (MDCAT 2019)
. A. Both the height and the range attained by the projectile will be less
B. The height attained by the projectile will be less but the range is more
C. Both the height and the range attained by the projectile will be more
D. The height attained by the projectile will be more but the range is less

Q.89 The slop of distance — time graph will always be: (NMDCAT 2020)
A. Negative B. Positive
C.Zero - D. Maximum

Q.90 At what angle of projection of a projectile the range becomes half of its maximum
value? . (NMDCAT 2020)
A.15° B. 20° .
E:30%. . < D. 40°

Q.91 If we drop an object, its initial velocity is zero. How far will it fall in time ‘t*?

S . (NMDCAT 2020)

A. 9.8 . B.49¢
C. 0.49¢% D, 98¢

Q.92 The newton — second is unit of: (NMDCAT 2020)
A. Work B. Power
C. Impulse D. Momentum

Q.93 Which one of the following is the angle of projection of a projectile if its rangé is
equal to its height?  ~ (NUMS 2020)
A. 48° B. 60°
C.90° D. 76°

Q.94 The product of force and time is equal to: (NUMS 2020)
A. Angular momentum B. Force
C. Change in momentum D. Velocity

Q.95 At what angle of projection of a projectile the range becomes half of its maximum
valué. (NMDCAT 2021)
A 15° : B. 20° s B
C. 20° D. 40° y it
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Q.96 Vertical velocity

Force and Motion

al ve V8 time graph for a projectile motion (NMDCAT 2021)
A. Varies linearly ; B. Follow a parabolic path )
C. Is constant D. Is linear

Q97 The magnitude of displacement is AT 2021
A. Size of object A o )

B. Straight line dist
C. Size of object B
D. Any distance between initial and final position

ance between initial and final position

Q.98 If the displacement = 15 and time = 10seconds the average velocity is
(NMDCAT 2021)
A, 12.5m/s B.1.5m/s
C.2.5m/s

_ D. 3m/s
Q.99 Decrease in velocity per unit time is called

(NMDCAT 2021)
A. Acceleration B. Deceleration”
C. Positive acceleration D. Uniform acceleration
Q.100 The slope of velocity-time graph represents ! (NMDCAT 2021)
A. Displacement B. Acceleration
C. Force D. Momentum
Q.101 An object is accelerating : (NMDCAT 2021)
A. Only when its speed changes B. Only when its direction changes

C. When its speed or direction changes

D. Ifits velocity is large
Q.102 What is the slope of a straight-

line graph of position vs. time? (NMDCAT 2021)

A, Velocity B. Displacement
C. Distance D. Acceleration

Q.103 The coefficient of restitution for a perfectly elastic collision is (NMDCAT 2021)
A, g 4 B.0
C.o D.-1

Q.104 What is the accelerating force on the Diwali rocket if it ejects 0.05 kg of gases per
second at a velocity of 400 m/s? ' (NMDCAT 2021)
A.20N B. 20 dynes
C.1000N D. 22 dynes

Q.105 If mass is 2 kg and velocity is 35 m/s, then momentum is (NMDCAT 2021)
A. 70 kg m/s B. 90 kg m/s
C.17.5kgm/s D. 105 kg m/s

Q.106 If Velocity time graph shape is parallel to Y-axis the acceleration (NMDCAT 2021)
A. Maximum B.0
C. Infinity ’ D. Minimum

Q.107 What is the shape of velocity-time graph for constant acceleration? (UHS 2022)

’ A. Parabola line ) B. Incline curve

C. Straight line D. Decline curve

Q.108 Which of the following Is the correct definition of variable velacity? (UHS 2022)
A. Unequal distances are covered in equal intervals of time
B. Equal displacements are made in yncqual intervals of lgmc
C. Uncqual displacements are made in cqua! intervals of time
D. Equal intervals of time
Q.109 A stone thrown horizontally from the top of a tall building follows a path that is:

(UHS 2022)
A. Circular B. Hypcrb(?tic
C. Made of two straight line segments D. Parabolic .
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Q.110 Which of the following is incorrect?
A. Reaction force ona body is always balanced by the action force

B. Reaction and action forces are always equal

C. Action and reaction forces never act on the same body

D. Newton’s third law is always valid in all situations . )
rt distance towards the ground it does not reach

Q.111 When a heavy coin falls a sho
terminal velocity. Why Is this so? (UHS 2022)
A. The coin has not hit the ground
B. The weight of coin is equal to air resistance
C. The weight of coin increases as air resistance increases

D. The weight of coin is 1nore than air resistance

Q.112 Two balls collide each-other, it has been observed that be collision is elastic. Which
statement advocates the observation? (SZABMU 2022)
A. K.E before collision = K_E after collision
B. Momentum before collision = Momentum after collision
C. K.E before collision# K_.E after collision
D. Momentum before collision + momentum after collision

(UHS 2022)

Q.113 The gradient of velocity time Is equal to: (SZABMU 2022)
A, Distance ¥ B. Force ) :
C. Acceleration D. Speed
Q.114 At what pair of angles for a projectile the ranges are equal? (SZABMU 2022)
A. 20°, 60° B. 60°,30°
C. 40°, 60° : . D, 25%,55° :
Q.115 Two cars travelling on straight road in opposite direction with speed 70 kmh™ and
60 kmh™, their relative velocity will be: (SZABMU 2022)
A. 10 kmh™! B. 130 kmh™
C. 65 kmh™! D.Skmh' " :
- Q116 Two bodies baving same mass undergo elastic collision then their velocities after
collision will be: (SZABMU 2022)

B. V; =V, V; =0

D.v=v, v,=%"
tion. of a projectile for which jts maximum height and
(SZABMU 2022)

A.v=0 v=v
C.vi=v %=v

Q.117 The angle of a projec
horizontal range are equal is:

A. B6° B. 46°
; C. 66° : D. 76°
Q.118 Slope of distance time graph can never be: (SZABMU 2022)
A. Positive B. Negative Tz
C. Constant D. Zero '
© Q.119 At highest point in a projectile motion, the velocity will be: (SZABMU 2022)
Avx=0 w=0 B.vx=0 vy=constant
C.vx=constant Vy= constant D. v =constant Vy=

0
Q.120 A body covers displacement of 10m towards North and returns back to initial point
by covering 10m towards south, its total displacement Is: _ (ETEA2022)

A. 20m North B. 10m South
C. Om along North-south D.O0m
Q.121 In Newton’s first 1aw of motion which quantity remains constant: (ETEA 20)
A. Velocity B. Angular displacement
C. Amplitude = D. Amount of work
A o ____-—'"T;
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& LA Force and Motion
Q.122 Law of inertia satisfies:  ETEA2022)

o A : 22)
A. Condition of ibri s Ll
©, Coditiort of :gr‘“l'!’"‘"“ B. Condition of variable force
: Ce in contact D. Condition of ion of
Q123 A projectile is launched, jts vy ' T T NI
A Pt ot e e + 118 velocity is maximum at; (ETEA 2022)
. projection B High : C
C. Between launchi i i " el
s : 1ng and highest point D. All points
Q. e net i’Pl““““m.di"ideﬂ by the total time (t) is known as: (ETEA 2022)
A. Instantaneous velocity B. Uniform velocity
oo %‘Averase velocity D. Variable velocity
Q. e velocity time ng from rest with uniform acceleration is a
straight line: (ETEA 2022)
A. Not passing t.l:lro'ugh origin B. Parallel to time axis
C. Parallel to velocity axis D. Passing through origin
Q.126 A proje.ctlle is thrown at an angle of 45° with harizontal and its range is Ri. Another
projectile is thrown at an angle of 45° with vertical and its range is R:. The relation
between R1 and Rs is; (ETEA 2022)
A.R2=2R, i B.R;=2R;
C.R1 =R, ) D.3R;=Ra:
Q.127 During a projectile path, air friction affects:
A. Initial vclo_ciry of launch B. Honzontal motion only
C. Vertical motion only D. Both horizontal and vertical motions
Q.128 Which of the following pairs has the same direction always? (BMU 2022)
A. Force, displacement B. Force, velacity
) C. Force, acceleration
Q.129 The third law of motion explains:

graph of a motion startj

(BMU 2022)

D. Iorce, momentum

(BMU 2022)

A. The effect of force B. The existence of force
C. The existence of two forces D. The existence of a pair of forces in namre

Q.130 A stone is dropped from a building’s top 80 m high from the ground. In how much
time will it touch the ground? (BMU 2022)
A.2s : . B.4s *
C.8s . D.10s

Q.131 If two equal masses are in motion with same individual speeds, we can conclude
that: (BMU 2022)

A. Their momentums are same .
B. Their momentums can be different from each other
C. Their kinetic energies can be different from each other
D. Their total energics are same
Q.132 A body is dropped from certain height and falls freely. Its velacity after 5 seconds

will be: (DUHS 2022)
A.0.4m/s . B.9.4 nvs
C.0.49 mis D. 4.9 m/s
E. 49 m/s : ‘
" Q.133 A bullet is fired horizontally with 20m/s. In the absence of air friction, its horizontal
velocity after 2 seconds will be: A (DUHS 2022)
2 : . 5ms
A 10ms ' 3
C.60 ms"' D. 40 e l
E.20 ms™!

i < s
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= frictionless floor, it
134 A box of mass m = 6kg slides with speed v = 4m/s across a 1
@ suddenly explodes into two pieces. One piece, with mass m1 = 2kg moves in the same

direction with speed vi=8 m/s: The velocity of the second piece is: (DUHS 2022)
A. 6 m/sec B.3 m/sec
C.1mfsec . D. 4 m/sec

. ec ' .

Q.135 i lzaeriilﬁ)pter of weight ‘W’ is ascending with zero acceleration. The upward force
‘F? on it is: i . (DUHS 2022)
AF>W B. F=#

C. F=0 D. F=W
E.F<W -

Q.136 When a body moves with uniform velocity than it’s: (DUHS 2022)
A. Average velocity is zero
B. Instantaneous velacity is greater than average velocity
C. Instantaneous velocity is zero
M. Instantaneous velocity is equal to average velocity
E. Instantaneous velocity is less than average velocity

Q.137 The rate of change of linear momentum of a body is equal to: (DUHS 2022)
A. Net force B. Net displacement
C. Net torque D. Net inertia
E. Net velocity .

Q.138 An elastic collision is the one in which: (NUMS 2022)
A. Kinetic energy and momentum is conserved . ;
B. Kinetic is conserved but total energy is not conservcd
C. Momentum is conserved but kinetic energy is not conserved
D. Both kinetic energy and momentum are not conserved

Q.139 The time rate of change of velocity Is called: (NUMS 2022)
A, Force - : B. Acceleration
C. Power ) ; D. Energy

Q.140 In projectile motion, the range of projectile will be maximum at an angle of:

(NUMS 2022)
A. 30 degrees B. 45 degrees
C. 60 degrees D. 90 degrees
Q.141 Which of the following is NOT TRUE? (NUMS 2022)

A. Action :.nd reaction have same nature

B. Action and reaction have same line of action .

C. Action and reaction never act on same body

D. Action and reaction can cancel each ouicr.‘ ‘
0.142 Two busses moving at 100 km/h and 80 km/h respectively cross each other while

moving in opposite direction. Velocity of one bus relative to other bus is:

UMS 2022)
A. 100 km/h B. 20 km/h *
" C. 80 kmm D. 180 km/h
Q.143 _Whlch of the f>llowing pair of angles have same range for a projectile?
: UMS 2022)
A. 10° and 20° © B.75%and 15° &
C. 45° and 60° D. 0° and 30°
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Tople-1 -

Force and Motion

Q.144 The sngle of projec

tion of a Projectile for which j¢s maximum

range are equal is; height and horizontal

Bl %‘.‘450 k) ' B. 90° C.0° - (NUMS 2022)
. € explosion of explosiye teri . . \

A.Law of conservation of c,::: g;l'lal is application of: (NUMS 2022)

C. Law of conservation of momentum
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Topic-1 Force and Motjgy

—_—

~ EXPLANATORY NOTES)
[PRACTICE EXERCISE]

1. Radius of the circular path, r=70m
Time takes to complete onc round, t=11s
Total length of the path, s = 2ar = 2x22/7x70 = 440m.
2 Horizontal velocity at any instant, vx =u=9.8m/s
Vertical velocity at any instant, vy = 0+gt=9.8&
9.8 =981 3
t=1ls.
3. Both'the bulicts will reach simultancously because

T= 1}(:’.h?}j Time t does not depend on horizontal speed.

4, Galileo stated that on a horizontal plane an object should move with a constant velocity
in a straight-linc path. Therefore, a body moving along a straight path will continue to
move in the same direction with the same speed even in the absence of external forces.

5. A person standing in a bus moves backward when the bus moves forward. When the bus
moves forward, the lower part of his body begins to move along with the bus while the
upper part of his body continues to remain at rest due to inertia. That is why a person falls
‘backward when the bus starts.

6.  &=F/m=(5%10"/(3x10")

Speed attained by the ship, v = y2as = 0.1m/s.

7 If there is a loss of kinetic energy during a collision, it is called an inclastic collision.
Collision between two vehicles is an example for inclastic collision.

8. If two bodies stick together after the collision and move as a single body with a common
velocity, then the collision is said to be perfectly inclastic collision. A mud thrown on 2
wall sticks to the wall, hence it is an example for perfectly inelastic collision.

9. Fexity+zk - r=\’x'+y'+12

r=J6 +8 +10° =102 m
10.  Displacement is the shortest distance between initial and final positions of the body.
© d=0B=100m '
i G
- a, Ifm ™
12, Since velocity is constant so acceleration i$ zero.
13.  Dcfinition of retardation.

14. Only direction of displacement and i jon i irected
el always direct
- vertically downw dl‘ velocity gels changed, acccleration is Y‘

A=-2043j+k | B=3i:jeai
Displacement=d = - 4
fi=3f-]4—4£+2}73j;;§
d=5i-4jv3i
16.  When length of the

particle, shape of th
17.  In part cd displac

15,

path ofa particle is cqual to the ﬁagnitudc of the displacement of !
¢ path possible is Straight line.

Y N ant. It
3 ement-time graph shows coristant slope i.e. velocity 1S el
§ no acceleration or no force is acting on the body )

i g R T ]
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it Force and Motion
T S N VR PO e ot e
:g ::'Ll: Sh‘;)(:je.s:l dlslancg betul;ecn two points is called displacement
? 165 moving in opposite direction, relative velocity is given by
ViEV WSy =phy=2y
20 In this case, man is at rest with respect to car. ‘
2L ::l“fl.ralgh! path, body can have constant velocity because direction of motion will remain
same. :
22.A Displacement covered is zero so average velocity will be zero in this case.
23, s=75m, v=|5ms"=>1-_.-f=ls_=5, Now 7 =i=2§=5nu"
v 15 ; sl
24,  Arca undlrr V-1 graph represents distance covered by the body.
25 As velocity of an object is increasing uniformly so it's acceleration is constant,
26. W_hm change in velocity is uniform then uniform acceleration will be produced.
7. D'mﬂ‘;e = Area  covered  between graph  and  displacement
" axis= -2'(30+ 10)10 = 200 meter . -
28.  In this case, initial velocity will be maximum, velocity will be zero at highest position,
then velocity will increase when body comes batk. ’
29.  When bodies stick its all K.E lost, so collision is perfectly inclastic. KE, # KE, because,
K.Ec=0. )
30. F=ma=>axF
31 a=—F-=—L=10ms"
m 0.1
32. F=ma =10x10=100 N
33..  Newton’s 1* law of motion defines force.
U Caloapellaz-zon
F a 4 X
35.  Since forces are antiparallel
F=F pinun = Fasign
50 =10000-9000=F = 1000 N
36.  Rate of change of momentum is equal to applied force. So, F:%
< At
37, my,+myv, =(m,+m,)v ,
(m)(()())+m(—30) =(m+m)v
0m=2mv=v=15cms”
38.  Statement of law of conservation of momentum.
Ap 25
=F =—_—= -—=500 N
39, Ap=Ext = Fes =0
40. © If momentum remains constant then force will be zero because F = L
At _.
LA L Wl
41, Fa=" = t=imeg
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42. F=mavzm=100)<]0ﬁv=200cm$-1
L

m
43.  Areaunder “F - t” graph reprcsents change in momentum,
Ap = area of triangie + area of trapezium.

Ap=2x2+%(6+2)x(4)=bp=20kgms"

44. A gun after firing recoils due to conservation of momentum.
PUH L
t 0.1
46.  For inelastic collision, momentum is still conserved.
Momentum before collision = momentum after collision
mu, +m,u, -(m, +m,)v
(2)(®)+(4)(2)=(2+4)v=> v=4ms”
47.  Kinetic energy is conserved for elastic collision.
lnw' il = mv?
2 2 ot
48 This is a perfectly inelastic collision.
m(2v)+3m(-v)=(m+3m)yv,
-mv =4my,
1

v =——v

49.  Kinetic energy will remain conserved if energy loss due to compression is zero. It is

possible in case of solid and hard object.
50.  In this case

m >>m, and v, =0
50 vy =2,
5. Momentum will be conserved.
i e o)
2g  2x9.8
53, H=vfsin’B$H=4_g v}sin’0
2 i@ 2g
H=(2v, sine]z g Sgry
g 8 8 '
At maximum height projectile have minimum velocity asv, =0
55, =Y sin®
[

- 54,

is the time taken to reach maximum height?

56.  For complementary angles ranges are same.
If6,+6,=90° then R, =R, -
1 2

7.~ Path followed by projectile is known as its trajectory.
KETS- PRACTICE BOOK : T
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e —  Force and Motion
58. . i

The horizontal
> i ntal component of the projectile’

60.  For an angle

+ maxim%u-n closer to 45° range will be maximum; so, in this case at § = 43°; rang will
61 For the projectilers, pac S &t other angles : '

ms™2, » honzontal acceleration will be zero and vertical acceleration = 9.8

62. It has an initial horizontal velocity,

wh- h . ) . . L)
St tekier foaeae iy ich 1s same as that of train, It acquires a vertical
63, s=x=0 v=%=t=g9
A=vit=tt=t A=t=
2; The vertical velocity of ball thrown upward Decreases linearly with time.

An unpowered and unguided missile is called ballistic missile
66. v =v +a

_Vi=v Ex10° -2x10° 3 ? '
a=—{f_l- e L1 I S
t 50 50
67.  When a massive body collide with a light body then
ViRV, DV, =2y,

8. PP AwBrh
TR B
At=36-60=ﬂ=2scc

12 12

Time is always taken as positive.

6. T=2Ysind
4
70.  Definition of uniform acceleration. .
71. For finding the height of projectile, tl-¢ equation used is
2as=v; -V} \
YW 008 _ 98 40t
t 10 10
73, v, =gt i
74. Initial KE=E

72. a=

K.E at highest point= %mv’ cos® @ =(E)cos 45° = Ex(0.7)' =0.49E = 0,50
75.  w=mg :
76. |&| =2r (along diameter)
S =2nr (distance along circle)
. H = a5 1:'n s
S 2mr

i -
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.______————-—-——'—_—_"—_"—_—-—._—-_-__-_-—_-__—_"-—

. [ul= il =‘-15—9 =8.33ms™

78. s=-m +vt_—(~2)(2)’+(|5xz)

S= —4+30 26m

79,. Value of ratio of d1sp|accmcnt to dlstance is equal to 1 for straight path and less than |
for others path.

80,  Slope=a “QA? = constant

81. El <1 if initial and final point is same on a straight line then equal to 1 generally distance
5

. is greater than 1, ;
82. (m+M)V=mveMu=(m+M)V=mv+M(0)=>V =

v
m+M
83,  The acceleration either increase or decrease.
‘84, ' 2as=vi-v] v =0
2 2
X S e | MR
2s 2x18 -

85. Newton first law of motion is also known is law of inertia.
86.. - By using law of conservation of linear momentum.
Total final momentum = Total initial momentum
Total final momentum= mv — mv =0
87 F=ma,=0
a, =0=>v, =constant
88.  When 6> 45°
O M P .
=210 Hesine
2g :
Above relation shows that if ‘0" increases ‘H" also increases.
Now range is maximum at 45°
. If 8> 45° range will decrease.
89.  Distance of moving body can’t be zero and negauvc s slope of dt graph is positive.
90. R=R_ sin260

If R:.Rﬂ
2

5“‘2—=Rmsin29=>%=sin20= 0=15°

; 1
91. s=v‘l+~2-gtz
v,=0

1 {
§=3el =ox9.81 =490
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92,  I=FxAt=pNg e e e

93. 4H=Rtang

94, FxAt= Ap

95.  R=Runusin20
Reux/2 = Rnus 5in29
5in26 =172
20 =sin™' (1/2)
0=15°

96. . Vertical velocity vs time st ; N

3 5 : $ graph for a projectile motion varies linearly

37. Itis straight line distance between iniig] and final position

98, v, =—=15ms" ’

| il | himanie

99.  Decrease in velocity Per unit time is called deceleration

100. The slope of velocity-time graph represents acceleration

101, An object is accele_ratlng when its speed or direction changes

102. The slope qf a strmght:lmq graph of position vs, time is velocity

103. The coeﬂic(:)eg; of restitution for a perfectly elastic collision is |

104. -F=—T—v=—'1-—-x400=20

105. P=mv=2x35=70kg ms™

106.  Slope of vt graph=a=%=%=ao

107. = Shape of v-t graph for constant acceleration is straight line

108.  Variable velocity is unequal displacement in equal interval of time.

109.  When a stone thrown horizontally from top of tall building due to presence of gravity it
follows the projectile motion: Projectile motion follows the trajectory of parabolic path
thought the journey.

110.  Action and reaction force never balance each other they act on two different bodies.

11, The coin weight is more than air resistance so it does not reach terminal velocity.

112.  In elastic collision K.E of the system remains conserved.

: Ay Av
113. G t=—-=—=a
radien e

114. If §+6,=90° then R =R,
60°+30°=90° then R, =R,

115, If cars travelling in opposite direction
v ol = VA + Vg j

. =70+60=130kmh™

116. m=m,=m '
vi=v, Vi=v

117 H=R
visin® @ & visin’ @

‘2g g
w2y
ﬂ‘zﬁ = 2sinfcos 0
tan@=4=>0=an" (4)=76° ;

i - e ——_
KETS- PRACTICE ECOX


https://v3.camscanner.com/user/download

Force and Motion

Topic-1
Al iti distance is scalar. '
118. Slope=zt— = Positive because dis

119. Conceptual information.
120, d =7 —F =10-10=0m(NS)
121. ' Newton’s laws of motion are valid for inertial frame of reference (a =10 and v = constant)
122. ;T\rton's laws of motion are valid for inertial frame of reference (a = 0) only.
S0, Faer= 0 which is condition of equilibrium.
123. In projectilc motion velocity is maximum at point of projection and at point of landing

while velocity is minimum at highest point of projectile. 5
124, v, = B
At

125. As motion of body starts from rest so v-t graph starts from origin.
126. ) = 45° with horizontal
8;=90° - 45°=45°
1f0; + 02=90° then Ri=Ra2 .
45° +45°=90° 50 Ri=R: .
127.  Air friction affects both horizontal and vertical motions then height, time of flight and
range of projectile decreases.
128. axF =
129. Action and reaction are equal in magnitude but opposite in direction.

130. h=lgt=80=1x10xs
2 g

P =16=1=4s

131. Momentums of two equal masses moving with same individual speed can be different
from each other when travelling in opposite direction.

132. h=%:gt‘ =%x10x25=125m

v=2gh = /2x9.8x125 =49 ms™

133.  In projectile motion, horizontal component of velocity remains constant v, =v, =20 ms™
134.  According to law of conservative of momentum

mv=my, +m,y,

6x4=2x8+4,

24=16+4v,

v;=2ms"
135. A helicopter of weight ‘W’ is ascending with'a = 0: It means F,,=0 soupward F= w
136. Book information. ‘

137. AF’-=F
At
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. Force and Motion
138. Definition. ‘

139, F=4¥
Y

140. When 8 = 45° then R. =312_

141. Newton’s third law

142 v, =v+v, =100kmm *+80kmvh =180km/h
143.  For complimentary ang

Apbperinc les, ranges are equal.
1 2

144 Rtan0=4H = Htang=4p — tand=4=0=tan" (4)=76°
145, Information. ’
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|7oPic_ )M PRACTICE EXERCISE

Q. A truck and a car are moving with equal velocity. On applying brakes, both wij
stop after a certain distance, then?
A. Truck will cover less distance before stopping
B. Car will cover less distance before stopping
C. Both will cover equal distance
D. None of the mentioned

Q.2 What sort of energy does flying bird possess?

A. Potential energy B. Kinetic energy

C. Elastic energy . D. Both potential and kinetic energy
Q.3 When the velocity of an aero plane is doubled, the momentum

A. Remains unchanged B. Is conserved

C. Becomes zero D. Increases uniformly

Q4 A machine gun fires 60 bullets per minute, with a velocity of 700m/s. If each bullet
has a mass of 50g, find the power devcloped by the gun.

A. 1225W B. 12250W
C. 122.5W D. 122W
Q.5 Ahbullet fired from a gun can pierce a target due to its
A. Mechanical energy B. Heat energy
* C.Kinetic energy : D. Acceleration
Q.6 Kinetic energy with any reference must be
A.Zero . B. Positive
C. Negative _ D. Either negative or positive
Q.7 At what angle work done will be maximum? p
A.0° B. 45°
C.90° D. 30°
Q.8 Which one of the following is a greater work?
A.+100J B.-1000J
C.-100J D. +200]

Q.9 The figure shows the force distance curve of a body moving along a straight line.
The work done by the force:

5 1 i3 - 1,
10
A 10J B.30J
C.20J D.40)
Q.10 Work done will be zero if angle between Force and displacement Is:
A.0° B. 270°
C. 60° 5 D. 360° X
Q.1 3 f°f:¢ 20 + | has moved its polnt of application from (2,3) to (6,5). What Is e
one? '
A. =10 B.-18
C.+10 R
D. +18 s
KETB- PRACTICE BOOK :
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N Work and Energy
Q.12 At what angie (1 . Ll =
4 o B¢ the work done will be half of s maximum value
c 4
13 A man pushes a wall w ; .00
Q e Ncg:l‘h:c wall with 50 (N) and it displaces it zero (m), his work is
AP B. No work
C. Positive D. Mav all bl
.14 If a mass of s e b el
Q grn\‘itatio:alsl'i:g Is lifted upto 5m height, what will be the work done against the
e
%P4 B.25)
C.49]) D.98J
15 A person walks 2 m with : '
Q an acceleration of 5 m 52, holding an object of mass 2 kg.
The net work done on the object is
A.20] - B.10J
C.51 D.0J
Q16 A force of 3i+2j+4k N gives displacement of 10 j m. The work done is
A.20J B.26]
C.321 . D. Zero
217 A body travels displacement of 10 m by force of 5 N If work done is 25 J then angle
between F and d is
A.0° © B.45°
C.30° D. 60°
.18 A person holds a bucket of weight 60 N. He walks 7 m along the horizontal path and
then climbs up a vertical distance of 5 m. The work done by the gravity is:
A. 300 N-m 5 B. 720 N-m
C. 420 N-m D. None of these
219 A force F acting on an object varies with distance x as shown in fig. The work done
by the force in moving the object fromx=0tox=6mis
A FN : '
3
0 3 . P x(m)
A. 18] ' B.9J
C.13.5] D.45)
120 If force and displacement of particle in direction of force are doubled. Work would
I
: Double g 1 1/4 times
C. Half 1. 4 times
221 A person is holding a bucket by applying a force of 10N, He moves a horizontal
distance of 5m and then cllmbs up a vertical distanee of 10m. Find the total werk
done by him? '
A. 50 B. Ltml
C. 150J D. 2001
 — v SR G ————— . ——
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Q.22 A gardener pushes a lawn roller through a distance of 20m. If he applies a force of

20kg welght In & direction inclined at 60° to the ground, find the work done by hjy,

(g=9.8m/s?) '
A. 400J _ B. 250]
C. 1960 D.2514]

L If velocity is double, then.
A. Momentum increase 4 times and K.E increases 2 times
B. Momentum increases 2 times and K.E increase constant
C. Momentum and K.E remain same
D. Momentum increases 2 times and K.E increases 4 times
Q.24 What will be the ratio of kinetic energies of alpha particle and proton if their linea,
momentum will be same?
A 18:1 B.4:1
C.1:4 D.10*:1
Q.25 The Bodies of one kg and four kg have same kinetic energy. The ratio in their
momenta will be .
Rola2 v B.1:4
C.1:16 _ D.1:1
Q.26 The velocity and momentum of 2 moving body are 10,000 cm s and 10,000 g cm s
respectively. The K.E will be

"A.5x10] B.5x10%]
- C.5x10?]) D.5x10°J
Q.27 If momentum of a moving object is doubled then its kinetic energy will be
A. Doubled B. Four times
C. Halved i D. Same

Q.28 The momentum and kinetic energy of a ball is numerically equal. The numericai
value of velocity is

A lms’! B.3ms™
C.2ms™ . D.4ms!
Q.29 Kinetic energy of a body moving with speed of 10 m s~ is 30 J. If its speed becomes
30 m/s its K.E will be
A.10] B.90J
C.180)J D.2701)

Q.30 Car Xis traveling at half the speed of car Y. Car X has twice mass of car Y. Which
statement is correct?
A. Car X has half the kinetic energy of car Y
B. Car X has twice the kinetic energy of car Y
C. Car X has one quarter of the kinetic energy of car Y
D. The two cars have the same kinetic energy

Q.31 A ball of mass 2 kg and another of mass 4 kg are dropped together from a 60 feet
tall building. After a fall of 30 feet each towards earth, their respective kinetic
energies will be in the ratio of!

A 21 14l B.1:2

C.1:4 "D, 142 .
.Q.32- A bomb of mass 30 kg at rest explodes into two pieces of riasses 18 kg and 12 kg
The velocity of 18 kg mass is 6 m 5. The K.E of other mass is

A 324) . B.256]
C.486)J D.524]
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T m;’ er the actions of 5 constant force, is directly proportional to
.m
34 (V:\}ll:::n force and gj D.m"
* an :
Q body Splacement are in the same direction, the kinetic energy of the
. Inc
. é Deé:::::s g Remains constant
' . Becomes zero
Q.35 Atruck and a car are moving with equal
stop after a certain distanceﬁhen? qual velocity, On applying brakes, both will

A. Truck will cover less distance before stoppi
B. Both will cover equal distance Te stopping

C. Car will cover less distance before st

D. None of the mentioned o
Q36 Potential-energy Per unit volume is given by
A. mgh B. gh
C mgh ol
. D. pg

Q37 A body is falling from a height h. After it has fallen a height h/2, it will possess
A. Only potential energy

oten B. Half potential and half kinetic energy
C. Only kinetic ener . D. More kinetic and less potential energy
Q.38 Energy stored in the spring of watch is

A. Electrical energy B. potential energy
C. Kinetic energy . " D. Elastic potential energy

Q39 Initially four identical uniform block, each of mass m and thickness h, are spread on a
table, work require to stack them on one another is

[ [ ] [ M vt

A. mgh B. 4mgh

C.3mgh D. 6mgh :

+ Q40 A stone is thrown up from the surface of earth when it reaches at maximum height.
~ Its total energy is equal to

A.mgh B. -;-mv’

C. Zero : . D. 2 mgh

Q41 From an automatic gun a man fires 360 bullet per minute with a speed of 360
km/hour. If each weighs 20 g, the power of the gun is
A 75W B. 600"V
C. 300w D. 600W .

Q42 A person walks 2m with an acceleration of 5ms, holding an object of mass 2kg. The
work done on the object is

B.10J
A2 D01 ,
Q43 160 joules work has been done by an agency in 10 scconds. What is power of
agency?
B. 10 watt
Ly © D.0.10 wan
| "ETB- | RACTICE BOOK a7
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Q.44 A 500N force is applied on an object and it moves with velocity 10ms-'. If value of

Q.45

Q.46

Q.47

Q.48

Q.49

ower is 2500 watt. Then what will be the angle between force and displacement

P
A.0° B. 90°
C. 60° D.23°

The time taken by an engine of power 10 kW to lift a mass of 200 kg to the height of

40 m is

A.2s ' ' B.8s

C.4s D.l6s

To travel at a constant speed, a car engine provides 24 kW of useful power. The
driving force on the car is 600 N. At what speed does it travel? ;
A.25ms™! ‘B.2.5ms™

C. 4.0 ms™ D.40ms™

* A force of 1000 N is needed to lift the hook of a crane at a steady velocity. The crane

is then used to lift a load of mass 1000 kg at a velocity of 0.50 ms™' . How much of the
power developed by the motor of the crane is used in lifting the hook and the load?
(Take g as 10ms.?).

A.50kW B.5.5 kW

C.20kW D.22 kW

Which of the following is correct order?

A. lkwh> lerg > 1] B. 11> lerg > lkwh
C. lkwh>1J> lerg ) D. lkwh=1] = lerg

A man M1 of mass 80 kg runs up a staircase in 15 s. Another man M also of mass 80
kg runs up the same staircase in 20 s. The ratio of the power developed by them will
be:

KETS

Al -, B. 16/9
C.4/3 - T D. none of these

").50 An engine pumps up 100°'kg of water through a height of 10 m in 5s. Given that the
efficiency of the engine is 60%, what is the power of the engine? (Take g= 10 ms)
A.33kW . B.0.33 kW
C.33kW D. 0.033 kW

Q.51 An engine pumps out 40 kg of water in one second. The water comes out vertically
upwards with a velocity.of 3 m s™'. What is the power of engine in kilowatt?
A 1.2kW B. 120 kW
C.12kW - D. 1200 Kw

Q.52 An elevator’s motor produces 3000 W power. The speed with which it can lift a 1000
kg load is: ‘
A.30.6ms™ 2 B.0.306 ms™
C.3.06ms™ D.300.6 ms™

Q.53 The power needed to lift a mass of 5000g to height of 1 m in 2 second is

;s A. 2.45-watt B. 24.5 watt
C. 215-watt . D. 2.45 k watt

Q.54 An engine pulls a car of mass 1500 kg on a level road at a constant speed of 5 ms. If
the frictional force is 500 N, what power does.the engine generate? )
A5.0 kW B 10 kW
C 2.5kW D. 12.5 kW

TPRACTICE BGOK ; 28
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Q.55

Q.56

Q.57

Q.58

Q.59

Waork done on a body equals change in jts -__energy.
A. Total B. Kinetic
C. Potential

D. All of these
If a certain force acts on an object and ch

Work and Energy

anges its kinetic energy from 65 J to 130 J,
then work done by the force will be:

A.925]) B. 65J
C.9751] ) D.130J
The amount of work re

quired to stop a m
A. The velocity of the object

B. The kinetic cnergy of the object
C. The mass of the object times jts velocity
D. The mass of the object times its acceleration

The work energy principle is valid for
A. Change in K.E B. Change in E.P.E
C.Change in P.E

D. All type of energics
Mathematical form of work energy principle is

oving object is eqﬁal to:

i 1
A. Fd =-12—mv,2 —-;—mv_,z B. Fd =3V =3m

. 1
C. Fd =%mv,z —-;—mv,’ D. Fd = Emvj’ +Emv,z

L}
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2 WORK AND ENERGY
Topic )3 PAST PAPER MCQ’S

Q.60 A force 2i+ ] has moved its point of application from (2,3) to (6,5). What is work

done? (MCAT 2008)
A.-10 B.-18
C.+10 D.+18

Q.61 100 joules work has been done by an agency in 10 seconds. What is power of
agency? (MCAT 2008)
A. 1000-watt B. 10 watt
C. 100 ' D. 0.10 watt

Q.62 Work done on a body equals change in its energy. (MCAT 2008)
A. Total B. Kinetic. '
C. Potential D. All of these

Q.63 If a certain force acts on an object and changes its kinetic energy from 65 J-to 130 J,
then work done by the force will be: (MCAT 2009)
A.925] B. 65J
C.9751 D. 130)

Q.64 The consumption of energy by 60-watt bulb in 2 seconds is: (MCAT 2010)
A.20] B. 30J
C.120J D.0.02J

Q.65 Which one of the following is a non-conservative force? (MCAT 2010)
A. Electric force B. Gravitational force
C. Elastic spring force D. Frictional force

Q.66 1If velocity is double, then, (MCAT 2010)
A. Momentum increase 4 times and K_.E increases 2 times a
B. Momentum increases 2 times and K.E increase constant
C. Momentum and K.E remain same
D. Momentum increases 2 times and K.E increases 4 times

Q.67 The heat energy dissipated by 40 watts also in one hour is (ETEA 2010)
A.1440] B. 14400 J
C. 144000 J D. 1440.000 J
Q.68 The gravitational potential energy per unit mass is called: (ETEA 2010)
A. Gravitational potential B. Absolute P.E
C.PE D. Potential hill
Q.69 A 6.0 kg block is released from rest 80m above the ground When it has fallen 60m
' its kinetic energy is approximately: (ETEA 2015)
A.4800] B.35007J '
- C.12007J ’ D.120]J
Q.70 Potential energy per unit volume is given by (MDCAT 2016)
A.mgh B.gh v g omEh D. pgh
p
Q.71 Total work done in figure (MDCAT 2017)
6
F 4 (:)
2
. . 23456
A.24 Nm B.8 Nm
C. 16 Nm D. Zero Nm

- 0
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A tis: (MDCAT 2017)
B
C. 60° .
Q.73 If mass ‘m’ is gpq D. 360

Pped from height b’ vertically,

downward motion e (e Sis the force of friction during

is the velocity at bottom, following equation will be hold:

] (MDCAT 2017)
2:Ls

A. 5 MV =mgh+ B. ﬁ,=mgh+%mv’
. mgh-imv -/ D. mgh:—;-mv’-l-jh

Q.74 At what angle work done will be maximym? (MDCAT 2017)
A.0° B. 45°
C. 90° D. 30°

Q.75 Which one of the following is a greater work? (MDCAT 2017)
A.+100J B.-1000]
C.-1001]

, D.+200)
Q.76 The figure shows the force distance curve of a bed

Y moving along a straight line.
The work done by the force:

(MDCAT 2017)
. . &
A.10) B.30J
C.20J D.40) )
Q77 A man of mass 60 kg climbs up a 20m long staircase to the top of a building 10m ..
high. What is the work done by him: Take g = 10ms-2 (ETEA 2017) .,
A 12KJ B.6KJ .
C.3KJ D. None he above
Q.78 When a force retards the motion of a body the work done is: (ETEA 2017)
: A, Zero
B. Negative
C. Positive
D. Positive or negative depending upon the magnitude of force and displacement
Q79 An engine pumps out.40 kg of water in one second. The water comes out vertically 4
upwards with a velocity of 3ms-!, the power of engine in kilewatt js: (ETEA 2017)
A 1.2kW : B. 12kW :
C. 120 kW D. 1200 kW
Q30 Two boys weighing in the ratio 4:5 goes up stair taking time in the ratio 5:4, The
- ratio of their power is: ] (ETEA 2017)
Al B. 16/25 ,
C.25/16 a8
Q31 Energy consumed by 60-watt bulb in 2 mi‘;g“‘f; (;sj:gll:::l to (MDCAT 2018)
' é ;é%];:::lgules D. 72000 joules
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Q.82 Astone of mass 2.0 kg is dropped from a rest position 5.0m above the ground. Wy
is its velocity at 8 height of 3.0m above the ground? (MDCAT 2013)
A. 12.5m/s B.9.3m/s
C. 6.3m/s D. 16.0m/s
Q.83 Therateat which work is being done is called: ' (MDCAT 2018)
A. Power B. Density
C. Energy D. Force

Q.84 A man has a mass of 80 kg. He ties himself to one end of rope which passes over a
single fixed pulley. He pulls on'the other end of the rope to lift himself up at an
average speed of 50cms-!. What is the average useful power at which he is working?

(ETEA 2018)
A. 40W o B. 0.39kW
C. 4.0kW . D.39%W

Q.85 If the momentum of a body decreases by 20% the percentage decreases in K.E will
o (ETEA 2018)
A. 4% B.36% '
C.28% . D. 20%

Q.86 A man carries a 1 kg body 10m horizontally on a level ground. The work zone by
the man is: (ETEA 2018)
A.10] ' B.1]

c.0] D.51]

Q.87 An automobile is moving forwards with uniform velocity due to the force exerted by
its engine. If that force is double with the velocity remaining constant what happens

to its total power? . (MDCAT 2019)
A. It does.not change B. It is halved
C. 1t is squared D. It is doubled

Q.88 Which of the following statement shows that no work is done? (MDCAT 2019)
A. Pushing a car to start it moving - * B. Lifting the weights :
C. Writing an essay on a page D. The moon orbiting the earth

Q89 A 175 m heighted welght-lifter raises weights with a mass of 50 kg to a height of gz;
above his head. How much work is being done by him? (g=10ms™) (NMDCAT 20

A.2125] B. 2500
C. 50] D.1225] : rey
Q90 When the speed of your car is halved, by what factor does its Kinetic ene%i)
decreases? : -] (NMDCAT 202
g A © ‘B.14
$CAM: D. 1/6 20)
Q.91 Which l?f the following force is non-conservative force? (NMDCAT =
3‘ gac‘h‘f":l force B. Gravitation force
7 (et COUIC T0ICy D. Elastic spring force y
Q92 The area under force - displacement graph gives us: (NUMS 2020)
é' ‘lz;spllcacemcnt B. Power
. Wor ; $
Q.93 Kilowatt-hour is unit of: o (NUMS 020
A. Electric cnergy ;
C. B. Power -
Momentum D. Torque _/
KETS- PRACTICE BOOK o
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Q94 A field in which the work is done in 2 moving a body along a closed path is zero is
called ) '~ (NMDCAT 2021)
A. Electric field ) B. Conservative field
C. Electromagnetic field D. Gravitational field
Q.95 When a force is parallel to the direction of motion of the body, then work done on
the body is IDCAT 2021)
A. Zero‘ X B. Minimum
C. Infinity D. Maximum ..
Q.96 If a body a mass of 2 kg is raised vertically through 2m, then the work done will be
(NMDCAT 2021)
A 382] B.392.1J
C.39.2) D.392]

Q.97 The relation between horse
A. 1 hp =546 watts
C. 1 hp = 1000 watts

power and watt is (NMDCAT 2021)
' B. 1 hp = 746 watts

: D. | hp = 946 watts
Q.98

The area under the force displacement graph represents (NMDCAT 2021)
A. Area . B. Work done
C. Power. D. None of these
Q99 A machine does 2500 J of work in 1 min. What is the power developed by the
machine? i (NMDCAT 2021)
A2lW B.42W
C. 150 W D. 2500 W
Q.100 A moving car possesses (NMDCAT 2021)
‘ A. Sound energy B. Mechanical energy
C. Heat cnergy D. Chemical energy :
-Q.101 kWh is the unit of (NMDCAT 2021)
A. Force B. Power
C.Time D. Energy '
. Q.102 2kg mass is uplifted by the machine through the height of 200m for 10 sec calculate
power deliver to the load. (g = 10m/s?) (NMDCAT 2021)
A. 40W : B. 400W
C. 440W - D.200W
Q.103 Light body A and heavy body B have equal K. E of translation. Then
- ' g (NMDCAT 2021)
A. A has lager momentum than B B. B has larger momentum than A
C. A and B have same momentum D. None
Q.104 If momentum is increased by 13% then K.E increase by (NMDCAT 2021)
A 37% B.2.27% .
C.3.47% ; D. None
Q:105 The consumption of energy by a 60 W bulb in 25 is: (UHS 2022)
A.1207J B.30J 3
C.60J : D.0.02J

Q.106 Ignoring details associated with friction, extra forces exerted by arm and leg
muscles, and other factors, we can consider a pole vault as the conversion of an
athlete’s running kinetic energy to gravitational potential energy. If an athlete is to
lift his body 5m during a,vault, what speed must he have when he plants his pole?

! HS 202
A.5ms™! B. 10 ms™ e e
C.15ms™ D. 20 ms™! ,
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Q.107 A particle of mass m at rest is acted upon by a force P for time t. Its kinetic ener

tis: - (UHS202
W B. PA¥/2m )
C. P4¥3m D. P*t*/4m
Q.108 The unit of kinetic energy is same as that of: . (SZABMU+ETEA 2022)
A. Work - B. Power/Time
C. Time/Power D. Work/Time
Q.109 Kilowatt hour is a unit of: : . (SZABMU 2022
A. Energy B. Energy x time )
C. Power D. (Pawer) (energy)
Q.110 The unit of power in British engineering system is: (SZABMU 2022)
A. Horse power : B. Watt
C.Js! D.Js
Q.111 Work done will be negative if the angle between force and displacement is;
(SZABMU 2022)
A.0° B. 45°
C. 60° D. 180°
Q.112 1 Nms™'= (SZABMU 2022)
A. 1 kWh ; B.1ls
C. 1 Watt D.1Js?
Q.113 In inter-conversion of energy, the work done against the friction is:
: (SZABMU 2022)
A:f+h B.f-h
C.fh D. fh
Q.114 A car of mass 800 kg accelerates from 20ms! to 30ms™!, the increase in K.E will be:
(SZABMU 2022)
A2] B. 200 kJ
C.2001J D.2kJ
Q.115 When five times momentum of a body is equal to the Kinetic energy of the same
body then its velocity is equal to: (ETEA 2022)
A.5m/s B. 10 m/s
C.15m/s : D.20 m/s p
Q.116 The equation for kinetic energy is: . (ETEA 2022)
A. KE:EEH; : B. KE:%mV.V
c. K.E=—;-m\7.F D. K.E=%mv.v"v
Q.117 Electricity consumption is calculated commercially in: (ETEA 2022)
A. Kilo-watt B. Kilo-watt hour
C. Mega watt . D. Giga watt

Q.118 A cyclist comes to a skidding stop in 10m. During this process, the opposing force 0%
the cycle due to the road is 200N, How much work does the road do on the cycle?

(ETEA 2022)
A. ~1800] : B. -2000]
C. 2000J D. 1900]
: —5
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Q.11%9 An electric motor s

used to operate an elevator, The mator does 1400007 of work in
70 s. What is the output power of the motor? (BMU 2022)
A.0.50 mW B.2.0 w
C.2.0kWwW D. 9.8 MW
Q.120 A body of mass 5k

gis moving with a momentum of 10 Ns, a force of 0.2 N acts on it
in the direction af

motion of the body for

10s. The increase in its K.E is: (BMU 2022)
A.28) B.3.2]
C.3.8] ‘ D.44]
Q.J21 1f mass and speed of a moving object is doubled, the K.E will be: (DUHS 2022)
A. Eight times - B.Four times
C. Doubled D. Sixteen times
E. Six times
Q122 One kilowatt hour is equal to: ' (DUHS 2022)
A, 36%10%) B.36x10°¢) -
C. 3.6x10%) D. 36x1075)
E.36x10%7
Q.123 The rate of doing work is Zero, when the angle 0 between force and velocity is:
: " (DUHS 2022)
A.0=060° B.6=180°
C.o=0° D.6=45°
E. 6=90° .
Q.124 1hp is equal to: M (NUMS 2022)
A. 476 watts - B. 847 watts
. C. 746 watts

; D. 467 watts
Q.125 The product of force sud velocity is equal to:

(NUMS 2022)
A. Kinetic energy B. Potential energy
C. Power : D. Work done

Q.126 One kilowatt-hour is equal to: (NUMS 2022)
A. 36 MJ 3 B.3.6 MJ
'C.38MJ : D.3.8MJ

Q.127 The amount of work done is moving a body at certain

point in a gravitational field
to a position of zero potential such that the body is neve

T accelerated is called:

. (NUMS 2022)
A. Kinetic energy B. Potential energy
C. Gravitational potential energy D. Absolute potential energy
Q.128 If the speed of a body is doubled, its kinetic energy become: (NUMS 2022)
. A. mv? B. 2mv?
C. 16mv? ’ D. 4mv?
' otor of power 2hp is installed in an industrial unit. Its power to
Q.129 An electric mo 'pl L
A. 1500 W [B) .lligzww
C. 148 W el -
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.- EXPLANATORY NOTES))

1. Being lighter than a truck, the car has less kinetic energy. On applying brakes with the
same force, the car wi]| cover less distance before coming to rest 1

2. Aflying bird possesses both kinetic and potential energies because it is at a certain height 3

' above the ground and moving with a certain velocity,

3. If velocity of the acroplane is doubled, its momentum is-also doubled. However,
combined momentum of air and acroplane is conserved. As the momentum of aeroplane
increases, the momentum of air also increases by an equal amount in the opposite direction.

4, Mass of the bullets = 60%50 = 3000g = 3kg
v=700m/s t=Imin=60s
Power = W/t = (Kinetic energy)/t = 12250W.

5, The kinetic energy of a body by virtue of its motion is called kinetic energy. A moving
object can do work. Therefore, a bullet fired from a gun can pierce a target due to its
kinetic energy.

6. KE=12mv?

It is always positive.

W="Fdcos®

0=0°

w=Fdcos(0)= w=Fd

—1000 J is a greater work in given options.

9. W=(10) (1) - (10) (1)+ (10) (1)= 101

10. W =Fdcos® =Fdcos270° =0

. d=(6-2)i+(5-3)]
d=4i+2]
w=Fd
= (2i+3).(4i+25) =8(ii) +2(33) ii=jj=1
=8+2=10

W,
2. W=—p=
2 1
W=W.___ cosd=> _“;&g\,?_. c0s8 = 8=cos™' [5J=60°
13, W=chosB g s
. sinced=0=>W=0

4. 9=0° = W=mgh= W=245]

1S.  W=Fd=(ma)d=2x5%x2=207

e T
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i6. Ww=Fd =(3i+2]+4ﬁ).(10})=:.w=201
17.  W=Fdcosd

8=cos™ (%VEJ =cos™ (102:5) =cos™ [-‘_!!-] =0 =60°

18, -« Wr=W,iomm T Winsice
W; =0+60x5
W;=300Nm

19. W = Area under F—xgraph

=-% (Sum of parallel sides) (Perpendicular distance between parallel sides)

5(6+3)(3)=1351

20. Work = (Force) (Displacement). If force and displacement both are doubled then work
: ‘would be four times. '
21. F=10N,s=5m, 0=90°
Work done, W= Fscosf = 10 x 5 x c0s90° =0
For vertical motion, the angle between force and displacement is 0°
Here, F = 10N, s = 10m, 8=0°
Work done, W2=10x10x%cos0 = 100]
Total work done = Wi+W2z = 100J.
22, F=w=mg=20%9.8N

s=20m , 6=60°
W= Fscosf =20 x 9.8 x 20xcosb 60°
W =1960J -
23.  Ifvelocity is doubled then v =2
: KE=loy
' 2
P=mv . | o
P'=m(2v)=2mv kR =Em(2v) ¥
E=3 &) 4r|:l mv? ]
2 :

~ KE'=4KE
24.  Mass of a— paricle=6.644 x 107 kg
mass of proton = 1.672x10"kg

P=P;

v
KE=E-, ', "+ KBet

2m m
KE, _m, LEBxI07 1 -
KE, m, 4_ngxm‘”j‘ 4

. ____..--—51
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KE=KE

'|r
g
3
g
E‘ P
g

P1 ocm

P m, mz p2 4

26, KE=- —1{10,000x10?
ZPV:KEHE[‘T@—'](“"““‘M”J)
_1{10000
"2\ 1000 ) ST = KE=sx10°)
2

yir 4 KE= _]J_
2m

. K.E—L:
28. P= K.E

il{V=%,n{v‘

v=v= v=2ms"!

29, KE_¥v

KE, v}

» if p'= Zp

-——4KE:=KE'~4KE

KE,=KE, —1=KE 30x@-2701
100 ‘
30 b/ : |
. V,=2.m'=2m,
2

1 1 - N\ f1 K
e =5(zm,)["?J=[5m,v Ji-KE

31.  Asboth balls falling from same height so speed is same v = bg(hn ~-h,)

%EL=%_1_=3=1
Ex : 'i'mzvz #.- ;
; . ! 1
2. my,=myv, ~v, =1!:;6 =9ms ‘:KE=—2-><12(9)= =486

3. KE= %mv’ =KE«xv? .. doesnotdepend upon mass for a single body (As mass s

constant)
34,  When force and displacement are in the same dircction, the kinetic energy of the body
increases. The mcrcase in kinetic energy is equal to the work done on the body,
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35, Being lighter than a truck, the car has less kinetic energy. On applying brakes with the
same force, the car will cover less distance before coming to rest.

36. E:.“E:Pgh

v Vv
37. P.E=mgh
. mgh ( 'J);,pg-:E‘i
.P.E o ch 3 ; 3
So at W/2, body has half P.E and half K.E. .

38,  Spring has elastic potential energy.
39, W=mg(0h)+mg(lh)+mg(2h)+mg(3h)
W =0+mgh+2mgh+3mgh => W=6mgh
40.  Atmaximum height:
- TE=KE+PE
=0+mgh=mgh
Total K.E.of fired bullet

41.  Powerof gun= r
- ime

1
nx—mv’
*=_2___=£Qxlx2x10-’x(1m)’=5ogw
t . 60 2

42, W=Fd cosb

Since angle between F&dis 90° so W=0
o, p=Y_19_jow
t 10
4. P=Fv

P = Fvcosb :

.

9=°°s-'(i)=°°s-|[ o R
Fv) 500x10 2
45, p=—=TE1 |
£k
_ 200%9.8x40
10x10°
46. P=F¥
P=Fvcosd =0=0°

P=Fv=> v=-§=?;:@=‘40 ms™

=7.845=>t=8s

47,  F=F+F.,
F=1000+1000x10=11000N = P=Fv
P=11000%0.50=5500 W=5.5kW
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48.
49.

50.

51.

52.

53.

54,
55.

56.

57.
58.
59,

60.

61.

I—

Work and Energy

lkwh> Ical > 1] > lerg > 1egv
P _mgh
t
As, Mi=My=m
h=same

p= 100x10x10
5%0.6

mgh

X

P=mgv=40%x10x3=1200W =1.2x10°W = | 2KW

P=Fv

=P=33333W = P=3.3kW

P=

_ 3000

Pumgy=sve—= =0.306ms™
BV = V= g " T000x10 -
5000
———x10x1
pulEl_1000 3 o, cw
t 2 2

P=Fv=>500x5=2500=2.5kW

According to Work-energy pri-«iple

. W.D on a body=change in K.k

‘W.Dona body=change in P.E (W.D on spnng)

W.D on a body=change in T.E (W.D on mass-spring systcm)

According to work-energy principle
W.D=AKE=130-65=65].

Work energy pnnclple(statement)

Work energy principle is valid for all kinds of mechanical energles

Amount of work = phange inK.E -

d=(6-2)i+(5-3)]
d=4i+2]
W=Fd
=(zi+j).(4§+zj)
=a(i.i)+ 2(}.})

=8+2=10

ii=jj=1
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i ST s e
62. According to Work-energy principle
W.D on a body=change in K.E
W.D on a body=change in P.E (W.D on spring)
W.D on a body=change in T.E (W.D on mass-spring system)
63.  According to work-energy principle
W.D=AKE=130-65=65J.
64, P= %’-
W=Pxt=60x2=120J.
65.  Frictional force is a non-conservative force
66.  If velocity is doubled then v/ =2v
KE= L mv’
2
s P=mv
3 : KE'=+m(2v)’
P'=m(2v)=2mv 2
P=2p =4|:-l—mv’]
2
KE'=4K.E
67. W=Pxt P=40watt t=60x60=3600secc W =P xt=40x3600=144000]
68.  Gravitational potential = U/m =
69. v=-.f2gh . K.E=%mv2
PE mgh
70, —=—TF-=
: v pgh
71.  Work done in closed path is zero.
72. W=Fdcos@=Fdcos270° =0
73. mgh= %mv2 +/h
74.  W=FdcosO
6=0°
w = Fdcos(0)
w=Fd
75. -1000 ] is a greater work in given options.
76, W=(10)(1)-(10)(1)+10)(1)=107J
77.  W.D=mgh=60x 10 x 10 x 6000J = 6x10°] = 6KJ
78.  Forceand displacement are opposite in direction.
79. P= Fv mgv =40 x 10 x 3 =1200= 1.2kW
l '
80. t Wxt ﬂgﬁ Xt
W Xty mygh, xt,
Here hz =hi=h ;
R _mxy _4x4_16
B myxt 5x5 25
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—_— Work and Energy

. 90,

..

8. W=th=60x12_0_-_72001=7.2m
82. v =0 ‘
=y2g(h,~h N
J2x9 8 : Ve =6.26ms™
., P=—
83 :
8. P=W/t=Fv=mgwds m= =80kg, g =9.8ms™ » v=50m/sec=0.5m/sec)
P=mgv=80x9.8x0.5=392 = 0,30k -
P?
8. KE=—=%KE= 2(%P)_i66 =2(20%)- (lggJ = 40% - 4% = 36%
8. w=Fd= mghcosf
87. P=Fv
PxF= P '3
ifF'=2
P'=2P
88.  Work done in a closed path is zero.
89. W =mgh=50x10x(1.75+0.5) = 1125
KB syl
2 o g
2
K.E':lm & =ﬂ
d 2 w2 -4
-91.  Frictional force is path dependent so, it is non-conservative force.
92.  The area under force —displacement graph gives us work.
93.  Kilowatt-hour is unit of electric energy.
A field in which the work is done in a moving a body along a closed path is zero is callcd
conservative field
95. B8=0° i
W =Fdcos0 = Fd [
9. W=PE= mgh = 2x9,8x2=39.2])
"9 1'hp'=746 watt
- 98.  The area under the force displacement graph reprcscnls work done
9,  paMgh 2500
£ 60
100, A moving car possesses mechanical energy
101, KWh is the unit of energy -
102, p_mgh '
!
13. p- fomKE.
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2

104. KE=£
2m
New momentum = 1.13 P
2
KE' = (1'13P) =127K.E
2m
KE'-K.E
%change in K.E="—"—"—"—x100.
_V2TKE-KE 00 9769%
K.E
105, W=Pxt=60x2=120J
106. mgh =-;—mvz
v=\’2gh
52 2,2
0%, KEsall
2m 2m
108. Unit of K.E and work is Joule (J).
109. kWh is unit of energy.
110. Information.
111. W=Fdcos@
If 6 = 180° then work done will be negative.
112D B D B 1l
RN 7 R .
113, W=th ‘
1 1 §
114, AKE =5m(v; —.v,’)=5x800(900-400)= 400500 = 200000 = 200kJ
115. SP=KE
Sv=lmvy
v=10m/s
116. l{.E'—‘lmv2
2
vi=vy
S v ey
KE=- i
2m(v V) .
117. Information. "
118. W=-Fd=-200x 10=-2000]J
119. =3’:i= 140000 _ 5000 = 24w
44
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: Work and Energy
120.  Let initia] momentum be p

p=my,
10=5v, =y, =25~

F 0.2
B—-=—..= =1
a e 0.04 ms

Vs =V +at=2+(0.04x10) = 2.4

Increase in K.E = %m(v} —v:):%x(2,4’:-2’)=4_4J

|
K.E'=2(2m)(2v) =8[%mv’]=BK.E
122.  1kWh = 3.6x10 = 36x10¢]

123. P=Fvcosd
0=Fvcos®

6=cos’' (0)=90°
124, Thp="46W
125, B =ty
126. IKWh=3,6 MJ

127, Definition. . '
128, 4 )

121.

-

|
|
KR} ‘
3 |
v'=2y ) ‘

oy A oo ]
KE'=2m(2v)=2my
129. lhp=746W

2 x1hp = 2 x746W = 1492W
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3 ROTATIONAL & CIRCULAR MOTION

TOPIC )3 PRACTICE EXERCISE

he finds that the scale reading

.1 A 60 kg man stands on a spring scale in a lift. At some instant

¥ has ::tnged from 60 kg to 50 kg for a while and then comes back to the original mark,
What should he conclude?

A. The lift was in constant motion upwards
B. The lift was in constant motion downward
C. The lift while in motion downwards suddenly stopped
D. The lift while in motion upwards suddenly stopped
Q.2 A satellite Is currently orbiting Earth in a circular orbit of radius R; its kinetic energy Is K,,
If the satellite is oved and enters a new circular orbit of radius 2R, what will be its kinetic

energy?

A. 5—'- B. E-L
.4 2
C.K; D. 2K,

Q3  The angular momentum of a rotating body changes from: 4, to 44;in 4 seconds. The
torque acting on the body is

A. %4 ' B.44,
C. 34, D.%A‘,
Q4 The torque of 100Nm acting on a wheel at rest, rotates it through 200 radians In 10s, The
angular acceleration of wheel in rads? is
A.4 B.2
C.6 * D.8
Q.5

A bucket containing water s tied to one end of a rope of length 2.5m and rotated about the
" other end In a vertical circle. What should be the minimum velocity of the bucket at the
highest point, so that the water in the bucket will not spill
A.25ms! B. 4ms™!
C. 5ms* D. 7ms™
Q.6  Find the magnitude of the centripetal acceleration of a particle on the tip of a fan
blade of length 0,30 metre, rotation at 1200 rev/minute
A. 40 m/s? B. 4737.6 nvs?
C. 245 m/s?

: D. 20 m/s?
Q.7 . The racing cars of masses m: and m;

are moving in circles of radii r; and 12
respectively. Their speeds are such that eac

h makes a complete circle in the same length
of time. The ratio of the angular speed of th

e first car to that of the second car is
Am:m - B. 1:1
C.rin D.mir :man
Q.8  The ratio of angular speeds of minute hand and hour hand of a watch is
A6:1 = Bi [2s]
C.l1l:12 D.1:6 :
Q9  The angular velocity of a particle rotating in a circular orbit 100 times per minute is
A. 1,66 rad/s _ B. 10.47 rad/s
C. 10.47 deg/s D. 60 deg/s
KETS- PRACTICE BOOK
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Topic-3

Rotational and Circular Motion
Q.10 Angular speeq of a parg

1 .
diametrically Opposite Po“;e Increases from 2rads? o 4

rads? across any two
ons. Its angylay acceleration will be?
A. 6 rads? T
B. & Srads? }
6
. = rads? |
G _ rads D. 7 rads? - |

Q.11 Radian is 3 unit of angular displacement w

hi i
How many radians are equal to oys o ch can also be measured in degrees
180 I
3 B. =L
: 180
ik >
180 '3
Q12 1fa rotating body i moving counter clockwise, direction of angular velocity will be

A. Along linear velocity

B. Towards the center
C. Along the axis of rotation

D.-Away from center

Q.13 The ratio of angular frequency and linear frequen};:y Is

A. 2z B.r

~ 1 Fa

3 4 2 E

Q.14 A flywheel Bains a speed of 540 rpm in 6 second. Its angular acceleration is

A 3nrads? B.6nrads?

C.9 nrad s D. 12 nrads? :
Q.15 The angular speed of a fly wheel making 120 revolutions/minute s

A. 2n rad/s i B. 4n rad/s

C. 4n’rad/s D. nrad/s
Q16 For positive angular displacement the rotation would be

A. Clockwise B. Anti-clockwise

C. Parallel ‘ D. Perpendicular

Q17 Ten seconds after an electric fan Is turned on, the fan rotates at 300rev/min, Its
average angular acceleration is-

A. 30 rad/s? B. 30 rev/s?
C. 3.14 rad/s? ’ . D. 500 rev/s? |
Q.18 The angular speed in radian/hour for daily rotation of the earth is [
A 2r B. 4n ‘
T |
5 D, — |
C' i |
6 12 i

Q19 The shaft of a motor rotates at.a constant angular specd of 360rev/min, Angle
turned through in 1 sec in radian Is

B.6n
iy D. 12x
Q20 The angular velocity of the minute hand of a clock is
n -1
A. —:—grads" B. 2—4rads
T -1
€5 3—2—;—6rads'l D. mrads
o
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Q.21 If a wheel of radius r turns through an angle of 30°% then the distance through whicy
any point on its rim moves is

. n n
A =r . B. —=r
3 6
" . L
C. ?61' lSOr

Q.22 A body moving along the circumference of a circle, completes two revolutions. If the
radius of the circular path ls r, total angular displacement covered Is
Anr B. 2nr

. C. zero D.4n 3
Q.23 When a body moves ina circle, the angle between Its velocity v and angular velocity

o Isalways -
A.0° B. 180°

C. 360° D. 90° .
Q.24 An object s moving along a clrcular path of radius 4m. What will be its angular

displacement if It moves 14m on this circular path?

A. 5.5 radians B. 5.0 radians
C. 3.5 radians D. 4.5 radians
Q.25 Which of the following gives the relationship between linear velocity and angular
velocity?
- Arv=ro B.v=sw
Cv=rd .~ D.v=s0 .

Q.26 A body moves In a circle with Increasing angular velocity. At time t= 6sec, the
- angular velocity Is 27rad/s. What is the radius of circle made by the body where
linéar velocity is 81cm/s? i
A. 6cm - B.9cm

C.3cm D.7cm
Q27 A wheel of radius 1 m covers an angular displacement of 180. Its linear
displacement s
A.3.14m : B.6.28 m
C.nrad ; D.0.157m

Q.28 Linear velocity or tangential velocity of any particle moving in a circular path’of
radius 2 m with angular velocity 8 rads™ will be: 3
A. 16 ms™! B. 10 ms™
C.4ms”! D.6ms™ 3
Q.29 The linear and angular velocities of a particle moving about the centre of 2 circle 0
.- radius r, are related by .

f

Ay % B SwixG
6 vames D. @xv=r
a :L: :lllr moves with & uniform speed of 2 m s in a circle of radius 0.4 m, Its anguls’
-2 e h I
ety B. 1.6rad s
C.5rads™ o e
KETS- PRACTICE BOOK : -
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Rotational and Circular Motion

.31 A disc of radius R=
3 ©=20rads” op ap;mz.-?zcm ¥ rotating about its axis with an angular velocity

disc is ontal $mooth surface. The linear speed of point. C on the

A lms™
C.2ms™

Q.32 The length of the second hand of a watch i
second hand in em per second is

B. 4ms™
D. 4rms™
s 1 em. The velocity vector of the tip of the

A, 2n B. 2_.;_
27 ' 2
. D T
12Xy 24%60

. Q.33 If the position vector of a parsicle is F=(3i+4i) meter and its angular velocity is
o= (j +2ﬁ)rndlsec then its linear velocity is (I.n m/s).

A. ~(s?-6}+3E) B. (3?-6}+312) .
o] ~(3F-6}+5i€)' D. (67 -87 +3f)

Q.34 For a particle in uniform circular motion the relation a¢=r a of accelerations hold.
The acceleration ‘a’
A. Is centripetal acceleration g B. Is tangential acceleration
C. Is radial acceleration D.Both A and B

Q.35 A point on the rim of a wheel 4 m in diameter has a velocity of 1600 cm s™!. The

* angular velocity of the wheel is ‘

A.2rads™! B.4rads™ A
C.6rads : : D.8rads™

Q.36 The acceleration of a motor-car is 8 m/s%. If the diameter of its wheel be 2Zm. It’s
angular acceleration will be .

A. 8 rad/s? B. 10 m/s*
C. 16 rad/s? D. 10 rad/s?
Q.37 When a wheel 1m in diameter makes 30 rev/min, the linear speed of point on it’s
rim in m s~ is
z
A 2n ; B. =
C.3n D. 4n

Q.38 A body is moving in a circular path with constant speed. The magnitude of
tangential and centripetal acceleration are:

Tangetial =~ Centripetal
R TP 0
B. 0 vir
0
C. 0:-x
D. v P vir
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S

Q.39

Q.40

Q.41

Q.42

Q43 .

Q.44

Q.45

Q.46

Q47

Work done due to centripetal force for circular motion will be:

~ A. Reduced B. Half

C. Maximum ° D. Zero

A 500 kg car tal:es a round turn of radius 50 m with a velocity of 36 km/hr. The
centripetal force Is

A.250N B. 1000 N

C.750 N D. 1200N

A cycle wheel of radius 0.4 m completes one revolution in one second then the
acceleration of a point on the cycle wheel will be

A. 0.8 m/s? B. 1.67° m/s’

C. 0.4 m/s? D. 0.4 7 m/s*

A stone of mass m tied to a string of length / is rotated in a circle with the other end
of the string as the centre, The speed of the stone is v. If the string breaks, the stone
will move

A. Toward the centre of circle B. Away from centre of circle

C. Along the tangent D. All of these

The mud flies off the tyre of a fast-moving car in the direction

A. Parallel to the moving tyre B. Anti-parallel to the moving tyre
C. Tangent to the moving tyre D. None of these

The force required to bend the normally straight path of a particle into a circular
path is called force.

A. Traveling B. Centrifugal

C. Bending D. Centripetal

Whlch of the I'ollowing is the correct vector form ofcentnpetal force?
A. mor B. mo*r

C. _mm r D. -mow’r

r -
A body rotates with uniform speed in a circle of radius r and takes time T to
complete one revolution. What are the magnitudes of the angular velocity w, the
linear velocity v and the acceleration q?

Angular velocity, @ . Linear velocity, v Acceleration,a
AL L 2mr
T . T T
B. 27 - 2nr . Az’ 1
T T T
g ' 2ar 27r
T T _ T
o o ar : ax’r
T : T B
A particle revolves round a circular path with a constant speed. The acceleration of

the particle is

A. Along the circumpference of the circle B, Along the radius
C. Along the tangent D. Zero
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Rotational and Circular Motion
Q48 Acaris moving with hj

gh velocity wh rdl
because of ty when it has a turn, A force acts on it outwardly

A. Centripetal force
C. Centrifugal force

Q49 A cyclist turns around a curve at 15 mil
tendency to overturn is
A. Quadrupled
C. Unchanged

Q.50 A body of mass 5 kg is moving in a circle
radian/sec. The centripetal force is
A ION

-~ C.30N

Q.51 The direction of centripetal force is .

A. Towards the center B. Along the tangential velocity

C. Away from center D. Along the axis of rotation
Q.52 A car of mass 1000kg traveling at 40 ms-! rounds a curve of radius 100m. what is the

‘B. Gravitational force i
D. All the above
es/hour. If he turns at double the speed, the

B. Halved i
D. Doubled !
of radius Im with an angular velocity of 2 '

Fc
A. 100N : B. 1.6 x 10°N
C.1.6 x 10°N D. 8 x 10°N

Q.53 ' If the radius of the circular path of a moving body is half without changing speed of
rotation then the Fc becomes
A. Half Q- B. One third
C. Doubled D. One forth

Q.54 A stone of mass 250 g is tied to the end of a string of length 1.0 m. It is whirled in a
horizontal circle with a frequency of 30 rev./min. What is the tension in the string?

A “_IN B. ©’N
4 ; ]

C. _’.‘_2.1\[ ; : D. 22°N
2

Q.55 A particle of mass m is executing uniform circular motion on a path of radius r. If p
is the magnitude of its linear momentum. The radial force acting on the particle is
A. mp¥r 4% B.m/p
C. p¥m D. pmr

Q.56 : A stone ties to the end of a string 1m long is whirled in a horizontal circle with a

: constant speed. If the stone makes 22 revolution in 44 seconds, what is the

magnitude and direction of acceleration of the stone
A. n%/4 ms™2 and direction along the radius towards the centre
B. n?ms™2 and direction along the radius towards the centre
C. n2ms~2 and direction along the radius away from the centre
D‘ 2 ms~? and direction along the tangent to the circle
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ROTATIONAL AND CIRCULAR MOTION
Topic S PAST PAPER MCQ’S

. lly straight path of a particle into a circular
Q.57 The force required to bend the normally ght p CICAT 3008)

path is called force. .
A. Traveling B. C:ntr!ﬁ.igal
Tt ve f - Ccntniplcml ing in a circular path of
.58 Linear veloci tangential velocity of any particle moving in
¥ 1 Sl =/ (MCAT 2009)

radius 2 m with angular velocity 8 rads™ will be:
A. 16 ms™ B.10ms™!

C.4ms™ D. 6 ms™
Q.59 A wheel of radius 1 m covers an angular displacement of 180. Its linear
displacement is (MCAT 2010)

A.3.14m B.6.28 m
C.nrad D.0.157m

Q.60 When a body moves in a circle the angle between its linear velocity and angular
velocity is always: (ETEA 2010)
A.0° B. 180°

C. 360° D. 90°
Q.61 Radian is a unit of angular displacement which can also be measured in degrees.

How many radians are equal to one degree? (MCAT 2011)
180 n
, — : 5 B. =
& n 180
poam b R
180 - 57.3

Q.62 The centripetal acceleration of a car travelling at coustant speed around a
frictionless circular track: (ETEA 2013)

A. Is zero

B. Has constant magnitude but varying direction
C. Has constant direction but varying magnitude
D. Has varying magnitude and direction

Q.63 A wheel starts from rest and has an angular acceleration of 4.0 rad/s®. When it has

made 10 rev its angular velocity is: (ETEA 2016)
A. 16 rad/s B. 22 rad/s
C.32rad/s ; ; D. 250 rad/s

Q.64 A child riding on a large merry-go-round, travels a distance of 3000m in a circle of
diameter 40m. The total angle through which she revolves is: (ETEA 2016)
A. 50 rad B.75rad ;

, C.150rad . D 314 rad

Q.65 The angular velocity for daily rotation of the earth is: (ETEA 2016)
A —;Eradian hr™! B. -Eradmn hr™
e i%mdian hr! D. 127 radian hr™!

Q.66 A body moves in a circle with increasing angular velocity. At time t= 6sec, the
angular velocity is 27rad/s. What is the radius of circle made by the body where

linear velocity is 81¢m/s? (MDCAT 2017)
A.b6cm B. 9¢m
C. 3cm D. 7cm
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Q.67 Angular speed nt:}ninutes hand of mechanical watcp fs; (MDCAT 2017)
A. 7 /30 radmin B.n/2 d..-t :
C. n rad min ’ G

D. None of these

In a cireylay
Path with
Petal acceleration are: constant speed. The magnitude of

Q.68 A body Is moving
tangential and cen(rj

Tangential Centripeta] (MDCAT 2017)

A 0
B. 0 v
C. 0 s
D. szl' V2/r

Q.69 ?::;‘::'g_‘;t‘;le:mt';e F acts on g body moving with angular speed w. If the angular
; 8F piech then the magnituge of centripetal force becomes: (ETEA 2017)
C.3F ggg

Q.70 A fly wheels rotat, 2

€S at a constant
by the shaft in radiun o secun;ﬁ:d of 3000 rpm (rev/min). The angle described
A 2n

(ETEA 2017)
C. 100% S
Q.71 A wheel starts rotating from rest with angu]

ar acceleration of 2 rads? till its angular
speed becomes 6 rad/s. The angular displacement of the wheel will be equal to .

2
T Ty (MDCAT 2018)
. C.9rad D. 7 rad
Q.72 Which f:f the following gives the relationship between linear velocity and angular
velocity? (MDCAT 2018)
Av=ro B.v=s0
Cv=rd D.v=5sp &
Q.73 An object is moving along a circular path of radius 4m. What will be its angular
displacement if it moves 14m on this circular path? - (MDCAT 2019)
A. 5.5 radians B. 5.0 radians
C. 3.5 radians D. 4.5 radians
Q14 If during circular motion, tangential velocity of a body becomes double, then
centripetal force becomes: (NMDCAT 2020)
A. Double ' B. One half
C. Four times D. One fourth
Q75 Under what condition an object will have zero displacement but non zero distance?
. : (NMDCAT 2020)
A. Linear motion B. Circular motion
C. Random motion D. Ggcillation .
Q76 1 radian is equal to . (NMDCAT 2020)
A.57.1° B.57.2 :
C. 57.3° D. 57.4°
Q77 A mplq force moves a body around a circular path of radius 50 cm. What is work
done in completing one revolution? ; (NUMS 2020)
A.5 g _
C.31.42] D. 500] '
Q.78 Number of revolutions in 720 degrecs. o0 (NMDCAT 2021)
. . 3 revolutions
A4 revqu(_lons D. 9 revolutions
. C.2revolutions
: : 53
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Q.79 Car moves in circular path due to (NMDCAT 2021,
A. Centripetal force B. Frictional force .
C. Gravitational force D. None
Q.80 Radian is used to measure (NMDCAT 200,
A. Small angles : B. Large angles
C. Both D. None )
Q.81 If earth covers 360 degrees in 24 hours, then how many degrees ate in two bruts
@D CAT 2021)
A S _ B. 30°
C. 45° . 7D 60%
Q.82 Earth completes one revolution about its own axis (NMDCAT 2021)
A. 24 hours B. 6 months
C. 12 months D. None
Q.83 A fireman wants to slide down a rope. The breaking load of the rope is 3/4 th of the
weight of the man. With what acceleration should the fire man slide down?
(Acceleration due to gravity is ‘g’) (UHS 2022)
A.g B. g/4
C.3g/4 D.0
Q.84 The number of revolutions in 37 radians is o . (UHS 2022)
A. 1/60 B. 32 =
.. _ . D.6
Q385 Ifa flywheel is rotating at 3.0 rad/s, the time it takes to complete on revolution is
about (UHS 2022)
A.067s B.13s
: .C.1.0s D.2.1s 7
Q.86 A fighter plane is moving in a vertical circle of radius r. Its minimum velocity at the
highest point of the circle will be? - (UHS 2022)
A \Bgr - B. |2z :
.C. Jer D. Jgr/2
otion of body?

wing provides centripetal force in a circular m
(SZABMU 2022)

B. Horizontal component of weight
D. Force of friction

Q.87 Which one of the follo

A. Vertical component of weight

C. Weight of the body
Q.88 How many radians are in one degree? (SZABMU 2022)
A.0.0174 rad B. 0.174 rad
C. 1.745 rad ? D. 0.00174 rad
Q.89 Which one of the following is the angular velocity of an electric motor if it runs at
400 rpm? ° : - (SZABMU 2022)
A.51.2 rads™! B. 41.9 rads™
C.45.2 rads™ , D. 38.5 rads™
Q.90 The tension in string at top of vertical circle is: (SZABMU 2022)
2 C2mg D.3mg
Q.91 The centripetal force in terms of angular velocity is given by
2 : (SZABMU 2022)
A Fe=mro B. Fc=m ro?
2 C.Fe=mro? D.Fe=mra
Q. xl:l::l r:l:“; of the following is angular speed in radian per hour for daily rotation of
o : - (SZABMU 2022)
2 B.4n
s : D. /12
R
54
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93 ch one is not vecto

Q A. Angular displacemem " nautity? (ETEA 2022)
C.ll:domcnt of inertja g Impulse
When anguy] » Momen

i s apeedof . body Is d°“.h|¢d' the cemri];letu:l acceleration becomes:
A.Doubled (ETEA 2022)
C. Four times B. Thrice

D. Remains the same
hand rule, e direction of angular displacement is along the?
A, Cu.rl 9f fingers PR (BMU 2022)
C. Pointing thumb . B. First finger

D. Second finger
The ratio of angular SPeed of a minute hang to hour haﬁd of the watch is?

: - (BMU 2022)
C.1:12 2l
Q.97 In the SI system of units,
J

Q.95 According to the right-

Q.96

(BMU 2022)
Q98 The best example of unif; ot

orm cire i
A. The motion of the earth aguay - ** MOtion is: (BMU 2022)
B. The motion of a mass attached wj

Q99 A cyclls! nllqving'ou‘ acircular track skid because:
A. The 11m.!t1ng friction is perpendicular to the centripetal force
On 1s greater than the required centripetal force

(DUHS 2022)

(DUHS 2022)
B. Constant angular velocity

C. Constant tangential velocity* D. Constant linear displacement

E. Constant linear momentum

Q.101 A body is moving in a circle with constant speed, with radius of circle is r* and time
period ‘T’ the centripetal acceleration is given by:

A (DUHSZOZZ)
4nr? 4n’r
A.Bc='—-¥:— . B‘ac=FF-
. deli?
C.a 4nr D.a‘=4ﬂr
g 2
E. a =4_1:r~

(]

Q102 The angu;far momentum of a particle changes from 0 to 720 J s in 4s. The magnitude
of torque is: - ST, (DUHS 2022)
A. 2880 N-m D. 1440 Nom
C. 360 N-m :
E.90 N-m

Q103 1 radian = : d o UMS 2022
B.73.5
A 53.7°

‘D. 37.5°
C.57.3°

o ——
e LY . 11
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Topic-3 Rotational and Circular Motion
Q.104 The minimum required velocity to put a satellite into the orbit is called:
; . (NUMS 2022)
A. Terminal velocity B. Escape velocity
C. Critical velocity D. Average velocity
Q.105 A rotating wheel complete 12 rev in 4s. Find the average angular velocity its rad/sec.
. (NUMS 2022)
A.24.6 rad/s B. 18.5 rad/s
C.10.4 rad/s D. 18.8 rad/s

Q.106 When an object experience circular motion, the directional of centripetal

acceleration is:

A. Toward center

(NUMS 2022)
B. Along tangent

C. Along the direction of motion D. Opposite the direction of motion

e e~ & U o W -

—
(]
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e ________Rotational and Circular Motion
Rt AL S0 CREOIAE T

L

o

- EXPLANATORY NOTE:
Y NOTES))

Initially the lift is moving upward with co
15 at rest; so initial weight = final wei
downward acceleration, the weight d

nstant velocity, then it is retarded and finally it
ght = 60 kg. During upward retardation or
ecreases (Also as we know T = m(g-a))

2' ~
V' = % = b
x N
AsKE'=-mv? = K= KE
r= AL' - 3= = 1’1&
At 4 4
1
4, 0=—art?
2%
2220 _2x200 400 2
¢ 1) 100"
K. v b= Jor
a=ro} )
1
am (0-30)(2—0%;&) =4737.6ms
7. Both cars Icompletc one rotation afler same time interval so have same angular velocity.
Hence L, 1:1
o,
; lrot
8. Ominrend _ _hour _ _ 12:1
[ - lrot
12hours
9, . 100rot = 100(27)rad _ 10.47rads™
Iminute 60s
10, For semicircle angle covered must be 7 rad
=¥ 13 &,
=w -0 E———=—=—rads™. -
200=0, -0’ =a 20 2row
Il 2nrad =360°
1= 2% rad = 1° = —2rad
360 180 - . : .
12, Angular velocity is a axial vector so it is always along the axis of rotation
: ‘ T
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—_— =

13,
14, =
At 60x6 360

15. m=120rcvlnﬁn=120x§—:rad!sec=4n rad / sec

16.  According to convention in anti-clock wise rotation angular displacement is taken as
positive.
17. ©, =0rads™

@, =300rev/min =10xrads™

e 0% | =3 14rads
iR e
t 24 12

19. ‘e=m=3_59£ﬂxl=-e=1zn radian

“E 2n , 21‘ =T
B e O a0

21. 6=30°=%rad
i n
S= S= _
re.=> rxﬁ

22. )
one revolution = 2r radiation
two revolution = 4 radiation
S=r0
YL )
r--f
O=4n y
23, ¥ and @ always perpendjcular to each other

24, S=r6=>0=—=-j-=3.5rad
r 4
25. V=ro

v 81
26. - v SIS —=—= 3
=ro 5 27'-'-' cm

27, S=10 0=180°
"o=lxm ‘B=180'x-—£—= .
T80° nrad
=nmm=3.14m
28. v=rw=2x8=16m/s (
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o dangularveloc:ty in vector form is v =®xF
w=—=—=5rads™!
30. r 04
R
=1 . r=—
Jl- v 2
=10x107x20=> v = 2 5!
32' vV=ro
"m"—'El‘adB-l
! 60

2n 2x
=lecmx— === -1
v C 60 60 cms

ik
B ¥=axi=|0 1 2=-s€+sj~3ﬁ=-(s€-sj+3i)
3 4 0

34, a=ra
Here &, is tangential acceleration
EsE. . outaldipnis
T ‘.2
d 2
¥ a=ra Cr=—===]
(=1 r el
R T PO . Iy
r sec
. V=I'C|)=>V=%>.¢§9£:—ﬂ=v"§m5_'
2
38.  For constant speed Av=0, a.=%=°=’a.="£’
3. W=Fdcosf °
6=90° = W =Fdcos90° =0
2
0 ye3efm oo pom 300X _000y
h s r 50

2 2
€ g =10 =’{£) =°-4x(.2_1’£) =0.4x4x"=1.6n"ms™
= :

42, When centripetal force vanishes, objects move along stn.light_ path i.¢ along tangent to circle.
9 The mud’s flies off the tyre of a fast-moving car in the direction tangent to the moving car,

“. Definition of centripetal force.

= F 2=
- T -1 -mre’f = —mra’ (;’) =—mar

. 2r. 2nmr
2n = =p(—) =220
As we know, ~@==T ARy, TRl And,
2 4r’r
a, = ro? =r(—%’-)’ ==
R , " 89
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When body revolve with uniform speed then g, and aremain zero. Only centripetal

47,
acceleration presents in the body which is directed along the center of the cnrc'lc.
48. A car is moving with high velocity when it has_a turn. A force acts on it outwardly
because of Centrifugal force
mv? i
49. F ool So, F, v
If v increases to double then tendency to overturn will become four times
50, F,=mro’ =5(1)(2)" =20N
§1,  Centripetal force is towards the centre of circle.
i v
s, F =m0 2100000 gxiotv
e 100
53, F,=mro’ here @ is-constant
So, F xr
,_ 250 4n ' n
; = =22 Ix——x30%x30=>F. =—N
54 F, = mro 7900 xéoxéoﬂ E 2
1 1 1
55.  Radial force = "= E(-E] =2 [As p=mv]
. r r\m mr
v 2Y '
56, aq, e o'r=4nn’r =4fr’(ﬁ) xl= #'m/s and its direction is always along the
radius and towards the centre.
PAST PAPER MCQ’S
57, Definition of centripetal force.
‘58, v=rw
=2x8=16m/s
5. §=r8 f=180°
=1xn 8=180° X —— = rad
: 180°
=nm=3.14m
60.. v=wxr=vlw
61. 7
2nrad = 360°
2n 3
I°=—rad=1°=—rad A ”
360 180
6. a=XF.
r
63, 2a0=w)-of
64, oS 3000 3000 3000 ;
A= m Bt a0ra " 2 Wred
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65 @=2.20mdim
66. v

67. m=?=——0=£.-ta;d_
60 30 min
68.  For constant speed Av=0
g =ra=sa=0
-
3, =0=a = e
T
.69, F=nira?, F' = mra? =F?

70.

=mr(30) = F' =9mra} = F'=9F
9=ax=30001pm=3000rev/miut=
M. 20a=w;-a} o =0

_o_ 6 _36

27
3000x—— = -
><60 50x27 =100x

THECTU i B
2. v=re
73. S=mH
S_14 X
0===""=35rd

4. F=TY o«
r

75.  During circular motion for complete rotation displacement = zero and distance = 2 mr.
76.  360°=2n rad.

Vi O i s i3
2

77.  Centripetal force does zero work.
78. 2w =360°=lrev

720° = —_ %720 = 2rev
360

79, Car moves in circular path due to frictional force between tyre and road.
80. Irad = 57.3° :

So, radian is used to measure large angles.
81. 24 hours =360°

360 :
=—x2=30°
2 hours 24)‘

82.  Earth completes one revolution about its own axis in 24 hours.
83. T= m(g —a) '

3

778 = (g -a)

3,483 8
a=g-zg- 4 4
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__-—'_‘__-_-———-n——_-—_..___\.‘
iz _3
84, i 0= =3
85, t=£=£’£=2.ls
o 3
86.

At highest point in vertical circle Vi = .JE

87.  Friction force between tyres and road provides necessary centripetal force,
88. 1°=0.0174rad
8. =400 rpm=400:2” =419rads™
" 2 2
0.  Tumg-m’ (g="—)
r r
=mg-mg=0
91.  Book formul,
92. D=—= --E = E.
t 24 12 5
93.  Moment of inertia is scalar quantity,
9. a'=2q ,
F=mrg?
F'=4F
95.  Right hand rule.
96. i’uh_=_2’£__="1_2=12;1
o, _0
2
. 12x60
97.  Slunitof centripetal force is N,
98.  Minute hand in the clock moves with constant angular velocity,
99.  Cyclist skid due to lack of required centripetal force.
100.  According to relation v = re
Disc is a rigid body. If a rigid body is rotating then o is constant then v g different.
2 “
101, a‘=ra)’=r(—2-;;£) =5’—;:—r )
- _AL- 720-0
L =180N;
102, r BTy m
103. Information
104, Definition
105. m:LE"iﬂ‘i:sWdr’ = 6x3.14= 18 8rads™
! . g
106.  Direction of centripetal acceleration is towards center of circle.
3 ‘——-—-—-—_‘—‘__‘_
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PRACTICE EXERCISE
Q1 A simple pendulyy, Is attacheq

when the lift i Stationary fg 1. ttl:llhe roof of a lift. If the time period of oscillation,
3

freely, will be en the frequency of oscillation when the lift falls
A. Zero T
C.uT g- T
i h . G0

r 1 L;{e;it: ;:'::li::l.ple ?endulum €Xecuting simple harmonic motion Is increased by
leugti sy B¢ increase in the time period of the pendulum of increased
A.50% B.21%
i D. 10.5%

Q3 If a simple pendulum oscillates with amplitude of 50mm and time period of 2s, then
its maximum velocity is? '

A. 0.10m/s B. 0.16mys
C. 0.24m/s D. 0.32m/s

Q4 A spring of force constant k Is cut into two pieces, such that one piece is double the

length of the other. Then the long piece will have a force constant of

A.(213)k B. (312) k

C.13k D. 6k
Q5 The phase difference between the acceleration of a particle executing simple

harmonic motion and the instantaneous velocity is?

An B. 0.707x

. /2 D.2n
Q.6 A siren emitting sound of frequency 800Hz is going away from a static listener with

a speed of 30m/s. Frequency of the sound to be heard by the listener is (Take

velocity of sound as 330m/s).

A.733.3Hz . B. 644.8Hz

C.481.2Hz D. 286.5Hz
Q7  Lights can travel in a vacuum but not sound, because

A. Speed of sound is very slow than light

B. Light waves are electromagnetic in nature

C. Sound waves are electromagnetic in nature

'D. Light waves are not electromagnetic in nature 2
Q8  When sound travels from air to water, which l;|‘J=|rameter does not change?

A. Wavelen ) B. Frequency

G \‘yclo:iwgm : - D. Temperature
Q9 A Wwhistle giving out 450Hz approaches a stationary observer at a speed of 33m/s.

The frequency heard by the observer in Hz is (speed of sound = 330m/s).

A. 409 B. 429

C.517 , S
Q10 A boat at anchor is rocked by waves, whose crests are 100m apart and velocity is

25m/s. The boat bounces up once in every

B.75s
A. 25005
C. 4s D. .0.255
E?":?A_c-r_xcz BOOK 63
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Q.11

T QI2

Q.13

Q.14

Q.15

Q.16

Q.17

The diagram shows a trnnsversé wave at a particular instant. The wave is tl‘iVEIing
to the right. The frequency of the wave is 12.5 Hz.
rQ

distance

At the instant shown the displacement is zero at point ‘P’. What is shortest time ¢,
elapse before the displacement is zero at point *Q*?

A.001s . B.0.03s
C.0.08s D.0.10s
In a transverse wave the distance between a crest and a trough is ?qual to
A A B A
&) "3
C.A D.2A

If a wave travelling at a speed of 130 m/s and has a wavelength of S5m. Then find oyt

the frequency of the wave? ~ !
A. 650 Hz B.3.8x 10 Hz

C.20Hz D. 26 Hz 3
A sinusoidal wave is traveling toward the right as shown. Which letter correctly

labels the amplitude of the wave?

A A ;
C.D ; D.C

The sound of lightning flash is heard 3 second after the flash is seen. The distance of
the lightning is 1020 metre. The speed of sound is:

A 340m/s - B. 1400 m/s

C.332m/s D. none of these

When water waves pass from deep water into shallow water how do the frequency,

wave length and speed change

Frequency : Wavelength Speed
A. Increases Decreases . ; No change
B. No change ! : Increases ; Increases
C. No change Decreases ) Decreases
D. None of these - )
Which of the following waves can be transmitted through solids, liquids and gases’
A. Transverse waves B. Mechanical waves
C. Electromagnetic waves D. Longitudinal waves

If two sound waves having a phase difference of 60°, then they will have a patl

Q.18
difference of
A % _ B. A
C. A3 : : D.3A
Q.19 All the points above the mean position In a rope .
A. Crest B. Trough
C. Compression D. Rarefaction -
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C. M2
21 Velocity of sound in D. \/4
. A. 332 ms™ vacuum i;
C. 320 ms™ B. Zero

22 Increase in velocity of D. 224 ms™!
Q A. 1.61 ms™! ound in the air for 1°C rise in temperature is:

‘ C.61.0 ms™! [B) 0.61 ms™
023 The velocity of sound in - 2.00me™t
Q iemisritare: air would become double than its velocity at 0°C at
A.313°C B. 819°C
. 586°C . ]
. Q.24 Ic,aplace found that the alternat i
el € compressions and rarefactions produced in sound
A. Isothermal law
ot i B. Isochoric law
C. Adiabatic law D. All of the above
Q.25 Whatis added when two waves superimpose?
A. Amplitude B. Wavelength
- C. Velocities : D. None of these
Q.26 Which p_arameter get affected after superposition?
A. Amplitude . B. Wavelength
C. Frequency D. Direction

Q.27 The frequency of the first harmonic of a string stretched between two points is 100
Hz. The frequency of the third overtone is
A. 200 Hz - B. 400 Hz
C. 300 Hz D. 600 Hz
Q.28 “Stationary waves” are so called because in them
A. The particles of the medium are not disturbed
B. There occurs no flow of energy along the wave
C. The particles of the medium do not execute SHM
D. The interference effect can’t be observed
Q.29 The frequency of the nth mode of vibration of a string stretched by a tension T and
having mass m and length is given by

% n | n T
= — B.f =—_|—
Ad=oVme. *=2e\m

n’ﬂ' } . ‘_ﬂfT'
G S&iE= D.f,=—,—
== 2Vm 2¥Vm

Q30 If the string vibrates in ‘n’ loops, the wavelength s given by

Bl =% : X B.A=5
C.A= 2 D. None of these
Q31 if th‘e su’::cessive overtones of a vibrating string clamped at its ends are 280 Hz and
350 Hz, the frequency of fundamental is: A .
=
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wave ‘are increasing, then
Q.32 2’ tae il:lumheel; of loops of a staﬁonaq i e me e

D. A may increase or decrease )

s 3

Q.33 %:‘nf:;r;ﬁ:ngth 2m fixed between two supports vibrates in two loops. The distance
& between node and antinode is:

; B. 100 cm
c ;gom:m D. 10 cm fat
Q.34 The distance between two particles in a wave motion in the same phas
s C i
A 5 B.r
A. 7 3
C. ok : D.A
4
Q.35 The phase between two consecutive antinodes is:
T e B X
A. 5 "2
C.rn - - D. 2r
" Q.36 When the string vibrates in three loops then the length 7’ of the string is expressed
© as
32 32
A== ' B.l=2Z=
Al 2 =
A 22
== D.1==2
C 5 5

Q.37 Consider a stretched string under tension and fixed at both ends. If the tension is
doubled and the cross-sectional area halved, then the frequency becomes

A, Twice B. Half
C. Four times D. Eight times 2
Q38 When the antinodes are all at their extreme displacements, the energy siored is
A.KE B.P.E
C. Thermal energy .D. All of these
Q.39 When an observer moves towards source with a velocity uo, then the modified
frequency ‘fo’ becomes
: v+u
A. f, =f(v-u,) . B. fA=f( °J
v
v+u . v=-u
C. fA=( 2 °)f \ D. fh-':(-—\-]—‘—'-)f
Q.40 - Doppler’s effect is not applicable for:
A. Microwaves B. Ultrasonic
C. Electromagnetic waves D. Standing waves

Q.41 Doppler shift in frequency does not depend upon
* A The actual frequency of the wave
B. The velocity of the source 7
. C. The distance of the source from the listener
. D. The velocity-of the observer -

Q.42. The source is moving towards a stationary observer then the pitch of the sound will
A. Sometimes increases and sometimes decreases :
B. Decrease
C. Remains constant
D. Increase
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Q43 The apparent frequen

passes a stationary obsceyr: | the Whistle of an engine changes in the ratio 6:5 as engine

e er- If the speed of sound is 352 mys. Then the speed of engine
A.22m/s " :
C.32ms : e
; s
Q44 ‘:rssz:l:; ‘;lf- ::ut:_d Moves towards a stationary observer with a speed one third that
o c frequency of the sound from the source is 100 Hz, the apparent
i':eg;xel;:zcy of the sound heard by the observer is

C. 150 Hz B. 100 Hz

o Har D.75Hz
Q. a nadar system designed in accordance with the Doppler’s effect, if an airplane is
moving away from a Radar,

the wavelength of the reflected wave from the air plane
would be:

A. Smaller than the transmitting wave -

B. Same as that of the transmitting wave

C. Larger than the transmitting wave .

D. Either smaller or larger than the transmitting wave
Q46 Stars moving towards earth shows

s A.Blue shift .

B. Red shift j

C. No shift

D. May be ‘A’ may be ‘B’ depending upon speed of stars
Q.47 Bats navigate and find food by

A, Ultrasonic B. Echo location
C. Amplitude g D. Refraction
Q.48  Which one of the following explains that all the galaxies are receding from us?
‘A. White shift : B. Black holes
C. Neutrons stars . D. Red shift

Q49 A whistle giving out 450Hz approaches a stationary observer at a speed of 33my/s.
The frequency heard by the observer in Hz is (speed of sound = 330m/s).
A. 409 ' B.517 .
C.429 D.500 -

Q.50 The source of sound generating of a frequency of 3 kHz reaches an observer with a

speed of 0.5 times the velocity of sound in air. The frequency heard by the observer

Is? \
X_,mz ot ' B.4kHz
C.3kHz - - D. 6 kiz

.51 histle producliig sound waves.of frequencies 9500 Hz and it is approaching a
Q 3":0“” :monvwlth speed v ms™, The velocity of sound in air is 300 ms™. If the
; pienon can hear frequencies upto a maximum of 10,000 Hz, the maximum value of v

upto which he can hear the whistle is

-1 B.10ms™!

é' ?2 :::_, s D.20ms™

Q.52 T;)tal distance traveled by vibrating body in :ne vibratioh Is equal to:
: B.4A .
23 P 2o ~
. . ; ‘ 2
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53 A particle oscillating in simple harmfmlc mo
L A.I;vaer in equilibrium because there is always a force e
B. In equilibrium at the center of its.path because the acceleration is zero there

C. Never in equilibrium because it is in motion p
D. In equilibrium at the ends of its path because its velocity is zero there
Q.54 Which one is the correct graph between acceleration ‘a’ and displacement ‘x’ for

SHM?

- Q.55 Arestoring force F acts on a particle moving with simple harmonic motion. Which graph
shows ‘t}le variation with dls;i):lacement r of force F?

DA~ S[

A, ' B. o D.
Q.56 The distance covered by a body in one complete vibration is 20 cm. What is the
amplitude of body?
A.10cm B.15cm
C.5cm 3 D.7.5cm

Q.57 A body moves with simple harmonic motion and makes n-complete oscillations in
one second. What is its angular frequency?

A nrads? B. lmd.s"'
n
C. 2znrads™ - D. 2—”rads"
n
Q.58 The SI unit of force constant is identical with that of
A. Force B. Surface tension
C. Pressure D. Loudness
Q.59 A mass of 0.5 kg is suspended from a spring. The spring is stretched by 0.0980m., Its
- spring constant will be -
A. 1 Nm™ ; B.5Nm™!
C. 50 Nm! . D. 0.5 Nm™

Q.60 Which of the following is a necessary and sufficient condition for S.H.M.?
A. Proportionality between acceleration and displacement from equilibrium position

B. Constant acceleration
C. Proportionality between restoring force and displacement from equilibrium position
D. Constant period
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A. Triple (MCAT 2008)
C. Full B. Half
Q.62 Transverse waves cannot be setup | D. Double
A. Metals Din — (MCAT 2008)
| C. Solids i
| 0.63 Speed of the waves i . '
| # oh e fone (MCAT 2009)
C.Both A and B D' AT
Q.64 What s it that we use to calculate the speeds of distant stars and galaxies?
A. Doppler Effect B. Beats MCAT i)

C. Interference ) D. All of the above
Q.65 Speed of light, radio waves and microwaves in vacuum is:

A.3 % 10° ms-! B.3x10ms™! . (MCAT 2009)
C.3x10° ms™ D:3 x 10 ms™

Q.66 An organ pipe closed at one end has a length of 25 cm. Wavelength of the

_fundamental note is (MCAT 2010)

A.25cm B. 100 cm
C.50cm D.75cm

Q.67 Two waves of same amplitude are traveling in the same direction and are out of
phase, their resultant wave is: (MCAT 2010)
A. Zero B. Equal to sum of their amplitudes

C. Equal to difference of their amplitudes  D. Equal to half of their amplitude
Q.68 The spectrum of a star’s light is measured and the wavelength of one of the lines as
the sodium’s line is found-to be 589 nm. The same line has the wavelength of 497 nm

when observed in the laboratory. This means the star is (MCAT 2011)
A.Moving away from the earth B. Stationary
C. Moving towards the north D. Revolving around the planet
Q.69 When the source of sound moves towards the stationary abserver, the value of
apparent frequency ‘fo’ is: (MCAT 2012)
v
v+u) ., -
AL:(—V-]f Bf; [v+“1)f
v-u
C.f=(—1-)f D.f,=[ > )f
° \v-u ‘ ‘

Q.70 The displacement ‘x’ of a particle at time ‘t’ is given by x= 10 sin 4t tﬁia;tnilc‘l‘e
oscillates with period. (E )
A.n/10s B. n/5s
C.nlds ~ D.m2s

Q.71 In a vibrating cord the point where the particles are stationary is called (ETEA 2014)

. A. Crest : B. Anti-node ;
C. Node j D. Trough

e
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72 An observer moves with velocity ‘uo’ toward a stationary source,
% waves received in one second is (MCAT 2015) ‘
o B. f'= f(ﬂ)
o f[v+u,] v
C: f'=f( ” ] : B f'=f(%‘*)
v=u, . '
5 The ratlo between the velocity of sound in air at 4 atm and that at 3 atm pressure

= woil?b:: ¢ (ETEA 2015)
A l:1 . B.4:1 .
C.1:4 D3 il

Q.74 The red shift measurement of Doppler effect of galaxies indicate that the universe Is

(MDCAT 2016)
A. Expanding B. Stationary
C. Contracting D. Oscillating :

Q.75 In stationary wave . _(ETEA 2016)
A. There is not transfer of energy B. Energy is constant at all points
C. Phase is the same for al points D.Both ‘A’ & ‘B’

Q.76 If a wave travelling at a speed of 130 m/s and has a wavelength of 5m. Then find out
the frequency of the wave? (MDCAT 2017)
A.650Hz B.38x 10°Hz
C.20Hz D.26 Hz

Q.77 A metallic wire of 2m length hooked between two points has tension of 10N. If mass
per unit length of wire is 0.004 kg/s then fundamental frequéncy emitted by wire on

vibration is: .. (MDCAT 2017)
A.125Hz B.24Hz
C.48 Hz D. 6.25 Hz

Q.78 A source of sound moves towards a stationary observer with speed one third speed
of sound. If the frequency of the sound from the source is 100 Hz, the apparent

frequency of the sound heard by the observer is: (MDCAT 2017)
A.60Hz : . B. 200 Hz )
C. 100 Hz D. 150 Hz

Q.79 - In a stationary wavé the distance between consecutive antinodes is 25 cm. If the
wave velocity is 300 ms™ then the frequency of the wave will be: (ETEA 2017)
A. 150 Hz B. 300 Hz
C. 600 Hz D. 750 Hz

Q.80 - The speed of sound in air at NTP is 300m/s. If the air pressure become 4 times then
the speed of the sound will be (ETEA 2017)
A. 150m/s” B. 300m/s
C. 600m/s D. None . '

Q.81 Standing waves are produced in 10m long stretched string. If the string vibrates in 5

- segments and wave velocity is 20ms™ . Its frequency Is: (ETEA 2017)

A.2Hz o B.4Hz
C.5Hz - D. 10 Hz

Q.82 A shock wave is produced due to an earthquake which makes the building move in
the direction of the shock wave, Which progressive wave would this be?

: _ (MDCAT 2018)
A. Longitudinal wave g B. Material wave )
C. Transverse wave D. Particle wave
. > A_T—-o
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A. Angular fre ue; 2018
C. Force q r_wcy B. Total energy (ETEA )

gisnota cp A
A, Half Wavelength ig hal .~ 3 Characteristic of g ti ? 0
; 4 ; f tanc atlonary wave? (ETEA 2018)
B. Amphpxqc 15 not the sa::;:e G between the adjacent nodes

Q.85 The wavelength of the e;}' WaVesaInvels outwards

A Isgﬂher.ln it . (MDCAT 2019)
Q86 What will be the D. 120 km
towards the ob’ew::grullun for the observed frequency, if the source is moving
% e (MDCAT 2019)
T v—u. f B. f. =[—!._]f
v,
C.fe| Y
b f. (v-t-u,)r D.f= vvu Jf.
Q.87 The speed of sound in ajr Is 332 m/s. The speed of sound at 22 °C will be:
A, 345.2m/s g B. 340 m/s (NMDCAT 2020)
C. 350m/s D. 330 mis
Q.88 ?::r:::ome;s calculate speed of distant stars and galaxies using which ‘of the
: gﬁ;ap enomena? i - (NMDCAT 2020)
¥ e - - i e aence
C. Superposition principle D. Doppler effect .
Q.39 In a ripple tank, 40 waves pass through a certain point in 1 second. If the '
? Iaov;]englth of the wave is 5cm. then speed Bof the u;ave Is: (NMDCAT 2020)
.0.5 ms . 1ms :
C.1.S ms™ D. 2 ms™
Q.90 Trough of a wave acts as: (NUMS 2020)
A. Concave lens - B. Convex lens
- C. Convex mirror D. Plane mirror
Q91 Doppler's effect shows? (NMDCAT 2021)

A. Change in frequency due to relative motion between source and observer
B. Change iri amplitude due to relative motion between source and observer
C. Change in frequency due to motion of source only

D. Change in frequency due to motion of observer only

Q92 Distance Between two Consecutive node is (NMDCAT 2021)
A. Wave length " B. Wave length by 2
C. Wave length by 4 . D. twice of Wave length
Q93 Stationary waves - (NMDCAT 2021)
- A. Move forward B. Move backwards
C. Don't Move D. Move in both direction
Q9% Crest and trough are found in? i (NMDCAT 2021)
| A. Transvers wave ) B. Longitudinal wave
C. Progressive wave D. None _
————
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ine to closed organ pipe is
Q.95 Ratio of fundamental frequency of Open Organ pipe MDCAT 2021)
B.2:1
31‘ :2 "33 [y d tationary observer with
. " whi with velocity 33 ms’ approaches towards a station ok
i ﬁ'e:::::;rﬁﬂﬂz what is the apparent frequency hesid by she observer:

(NMDCAT 2021)
B. 400
2' 2‘3’3 D. 450
Q.97 R.ipple tank is used to study features of (NMDCAT 2021)
A. Particle B. Wave
C. Light D. Solid .
Q.98 Waves which deal with fast moving elementary parnc!e MDCAT 2021
A. Transverse Waves . B. Longitudinal waves
C. Matter waves D. Periodic waves
Q.99 Infrasonic wave has frequency (NMDCAT 2021)
A. Less than 20Hz B. Greater than 20Hz
C.20Hz

D. Greater - 20’kHz
Q.100 3' 10‘:3 !;P":liﬂgst‘::‘;“ t‘;‘;‘:‘*jed by a dict"C oo x, has potential energy V. On increasing
e stretching . ~

® Puential energy of the spring will be: (UHS 2022)
A.nV ' B.n?V
C.Vi D. V/n?
Q.101 Which of the following increases by increasing amplitude? (UHS 2022)
A. Wavelengt.h B. Zero
€. Frequency D. Loudness

Q.102 An airplane travels at a speed of 0.5v is the speed of sound. The airplane approaches
: a stationary observer. The frequency of sound emitted by the aircraft is 200 Hz

Which frequency does the observer hear? © (UHS 2022)
A.400 Hz B. 100 Hz
C.120Hz D. 180 Hz

Q.103 If the wavelength of light coming from a galaxy shifts towards the red end of

spectrum, then galaxy is: % (UHS 2022)
‘A. Approaching Earth : B. Receding the Earth
C. Stationary . D. Approaching Earth or is stationary

Q.104 .The shortest distance between any two points in phase on a wave is called:

(UHS+BMU 2022)

A. Displacement B. Amplitude
C. Wavelength D. Frequency

Q.105 When will the oscillations stop in the absence of resistive forces?

(UHS 2022)

A.Never : B. After 10 minutes
C. In 10 minutes D. Immediately

Q.106 The mechanical waves are not by: (UHS 2022)
A. Electric and magnetic fields : B. Coil of springs
C.Ropes ’ D. Water
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Q.107 Reducing mass M of -
oscillations be; o1 8 suspending body to one fourth will change the frequency of
A. One fourth (UHS 2022)
C. Quadrupled g Eo:.lfble
.Ha

Q.108 A distance star is recedin
of frequency 4.57x]i4p
formula can be useq wit
detected on Earth?
A.2.04 x 10Hz B.4.37 x 10"Hz

Cr B D. 4,79 x 10Hz
Q109 Wavelength of wave is defined as; (SZABMU 2022)
s D? stance between two consecutive crests B. Distance between two alternate crests
C. Distance between two alternate troughs D. Distance between two crest and two troughs
Q.110 Which of the following factor does not affect the speed of sound in air?

8 from Earth with a speed of 1.40 x 10’ms".. It emits light
Z. The speed of light is 3.0x10°ms™'. The Doppler effect
b light waves, What will be the frequency of this light when
(UHS 2022)

(SZABMU 2022)
A. Pressure B. Density
C. Température D. Medium
Q.111 Maximum displacement of particles from its mean position is called:
(SZABMU 2022)
A. Frequency B. Amplitude
C. Wavelength D. Crest
Q.112 The ulttasonic waves have frequency higher than: " (SZABMU 2022)
A.20Hz B. 20 kHz
C. 200 Hz D. 2000 kHz
Q.113 The increase in the speed of sound for each degree rise above 0°C is:
(SZABMU 2022)
A.0.61 ms™ ' B.0.51 ms™
C.0.41 ms™ D.0.31 ms™
Q.114 Continuous, regular and rhythmic disturbance in a medium resulting periodic
vibration of a source causes________in the medium, (SZABMU 2022)
A. Complex waves B. Stationary waves
C. Electromagnetic waves D. Periodic waves

Q.115 The energy of simple harmounic oscillator at a displacement “x” is partly kinetic and
partly potentiai. The total energy of a simple harmonic oscillation remains constant
everywhere. Which one of the following options will be correct about the simple
harmonic oscillator? (ETEA 2022)
A. Kinetic energy is maximum at extreme position .

B. Potential energy is maximum at extreme position
C. Both kinetic and potential energies are minimum at mean position

D. Potential energy is maximum at mean position
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Q.116 The speed of a wave on a particular string Is 24ms™'. If the string is 6.0m long, t,

+ what driving frequencies will it resonate? (ETEA 2023)
A. 1 Hz, 2Hz, 3Hz B.2 Hz, 4Hz, 6Hz
C.3 Hz, 6Hz, 9 Hz . D. 5Hz, 10Hz, 15Hz
Q.117 The apparent change In the frequency of sound caused by the relative motion of
either the source of sound or listener or both is called (ETEA 2022)
A. Compton effect B. Zeeman effect
C. Stark effect ¥ D. Doppler effect

Q.118 The time pcrio& of a limple pendulum with mass m is T. When the pendulum’s
‘ mass m is replaced by another ball of mass 3 times the older mass such that the
length of pendulum is not changed then its new time period will be:

(ETEA 2022)
AT B.3T
C.T/3 ' . DT
Q.119 The velocity of a wave is v, its time period is T and f is its frequency. Then the
correct equation for frequency is: (ETEA 2022)
A T=vf B.If=v+T
C.If=1T D.T=v/T
Q.120 Two transverse travelling waves are presentéd by these equations y, = 4, sin (ke —ax)
and y, = 4, sin(kc—at - ¢). These two waves differ in: (DUHS 2022)
A. Amplitude ; B. Frequency
C. Wavelength D Phase
. E. Directional of propagation
Q.121 The intensity level (sound level) of faintest audible intensity is: (DUHS 2022)
. A. 160 decibel ; B. 0 decibel
C. 140 decibel D. 120 decibel
E. 60 decibel ;
Q.122 A sound waves travels from one medium to another, which one of the following
characteristics of sound remain unchanged? , (DUHS 2022)
A. Amplitude . B. Velocity
C. Pitch D. Quality
E. Wavelength i
.Q.123 Distance between two consecutive antinodes in standing wave is (DUHS 2022)
A
: A, 3 ‘ B. 2
] A
C. 2 ‘ D. 3
32 L
E. T
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Q.124 If the given spring of —
spring constang ofeach :Er:: constant K js ¢yt into three identical segments the
A.1K ERaT (DUHS 2022)
C.KA3 B.x2
E. 4K D.3k
.125 The most appy ri
Q motion is PPropriate Mathematicg) €xpression representing simple harmonic
Aacx (DUHS 2022)
B.aoc—x
C.a=x D.a=k .
= E. a=—x e,
| b
2 :"S"oj;;“ mOVIRg faster than the speed of sound. This object is called: (DUHS 2022)
) . B. Supersonic
C. Hypersonic D. Ultrasonic
 E. Infrasonic
Q127 The horizontal distance travelled by wave durlng one complete cycle is called
(NUMS 2022)
A. Frequency B. Wavelength .
C. Amplitude D. Time period
Q.128 If the period of oscillation of mass (M) a suspended from a spring is 1s, then the
period of 16M will be: (NUMS 2022)
A ls B.2s
C.3s D. 4s
Q.129 Loudness of the sound is directly related to . (NUMS 2022)
A. Intensity of sound B. Frequency of sound
g o) Wavelength of sound D. Pitch of sound
; Q 130 The increase in the speed of sound in air for reach rise above 0°Cis: (NUMS 2022)
A.04lmss | B.0.51 m/s
C.0.81 m/s D. 0.61 m/s
Q.131 Crest of a wave acts as: (NUMS 2022)
A. Concave lens B. Convex lens
C. Convex mirror D. Plane mirror
Q.132 The speed of sound in air does not depend on: (NUMS 2022)
A. Density of medium B. Pressure

C. Temperature D. Plane mirror
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EXPLANA
TORY NOTES))

1 In a freely falling lift, g=p
f lenxJ:=1l2:tx\/-c_- =0,

g g :
. “eage increasein T = (\/l +%age.increase in (- l)x 100

ek ; ’ 21

age 1ncreasemT=[ 1+T63-IJxloo
s o 5o ‘21 '
“esge increasein T =[ 100 -l]xlOO:-lO%

3 Vmu=0A=20TxA
Vimex = (2%3,14%0,05)/2 = 0.1 6y's
4, Force constant, k = F/x : '
'I‘he_lcnglh of the long piece is 2%/3
SP, its force constant js
k=F/(2x/3) = 3F/2x=3/2xk,
5, The phase difference between the instantaneous velocity and acceleration of a particle

executing simple harmonic motion js 5/2, - 4
6. I=V/Av+v)x{=330/(330 4 30) x 800 = 733.3 Hz, :
T Light can travel In a vacuum because light waves are electromagnetic in nature.
8. Frequency remains unchanged when sound travels from air to water.
9, f=vi(v - v;)xf
f'=330/(330-33)x450'=500ﬂz.
10. A=100m,v=25m/s
T=A/v=100/25=4s,
1
11. T=—=0.08
T R
for shortest time = 9%@:0.01 s
12.  Distance between two consecutive crests = A
Distance between consecutive crests and trough = -;:
B vefoft=r=.26H
‘ r WRREL
14, Maximum displacement from mcan_position
15.  Speed !M
_ m"ne
=1_°3?9 =340ms™
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16.  Frequency does not depend upon nature of material. )
17.  Longitudinal waves can be transmitted through all the three types of media
18.  Ap=60°=n/3 i
A m_2
Ax = A2n % Ag =-2;-*3 =%
19.  Wave characteristics.
20.  Wave characteristics. L
21, (Because speed of sound depends on medium).
22, vy, =v,+0.61
So 1°C rise in temperature, velocity increases to 0.61 m/s.
23. :L = L = 21‘1 = L
v, V273 v, V273
T
4=—
273 .
T=1092K =1092-273=819C"
24,  According to Laplace, compression & rarcfactions of sound waves follow adiabatic law,
25.  When two waves super impose, amplitude is added.
26.  After super position, amplitude is added.
27.  Third over tone mean fourth harmonic f, =47,
28.  Energy in a wave moves because of the motion of particle of the medium, The node
always remains at rest 5o energy cannot flow past these point.
' T
29, L
2 2(\m
2¢
30. ==
A n
. fl=f,-f, v
20 1
32, =—=1 -
A n & n
A
33, 3 =1= A=2metre
Distance between nearest node and antinode is D\v-jl
%=%=0,5m=50cm . f— 1 M —dbg— 1 m —>
34.  Phase difference between two in phase points is 4,24, 34,.........
35.  Distance between two consecutive antinodes is 2" xand phase different
2m_2m A
A y .
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p—— e .
2 _ Waves
B 1’=:'_:’:=3=°"'=2£=>t=3’l e
3 2

1 |T
H fu_ B
ar 2/ \m Whidn m‘_"“—p;,a-(_lp Al =pA
i

’T
So, fo —and f' o 2T I
A Za?gzoRfﬁlf
2

Lot ol Cnergy stored is p.g

9. fi= (lﬂ‘&) F

v

i gorpller shcffCCt i *pplicable on light and sound waves
41. oppler shift in :

. " _ ﬁ‘eq' uency does not depend upon distance of the source from listener.
43. /s source is moving towards stationary observe :

wf'= v

V—D,
S'_v+u 3524y ¢
43, —=——=tT_ 0
S" ov-u 352—y4 5
5(352+u) = 6(352-u) :
1760+5u = 2112 -6u
l]u=352=>u=321n5'l

S=1>fs0 pitch will increase.

v

44, f:«=[ L Jf:of‘- > 100=> £, = 2100 =150Hz
4

v-u, G
3
45.  Source is moving away from observer so apparent frequency decreases and wavelength
increases. :
46.  When star is moving towards earth, according to Doppler’s shift wavelength decreases, as
blue light has smaller wavelength so blue shift appears.
47.  Bats use echolocation to navigate and find food in the dark. To ccholocate, bats sends out
- sound waves from their mouth or nose. When sound waves hit an object they produce
: echoes. Bats use this, to.avoid flying into objects.
48.  When galaxies or stars are receding from us its emitted light wavelength increase. So last

colour of spectrum is red.
9. f'=v/(v-v)xf
 f'=330/(330 - 33) x 450 = 500Hz
0. f'=v/(v- v,)xf=v/(v—0.5v)x3kHZ=6kHz
"9
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¥
R — f
5. (v-u,J
300
=[ —=— |9500
10,000 (300—-\')

v=15ms™
A+A+A+A=4A in complete vibration

" 82, Total distance in one vibration =4A as

§3. At center of its path, no net force acts on it
84.  acc—x, So graph lies in 2! and 4 quadrant.
55, Fox-x
6. §=22=scm
4 '
57. w=2nrf f=n
@=2m-—

58.
59, As, F=k
k =£ =2 F=w=mg
¥ X
0.5%9.8 -
0.0980 -SON

60.  Characteristic of SHM

A standing wave pattern is formed when length of string is an integral multiple of half

61.
wavelength e.g, £, =n -}-'211- here n=1,2,3,........
62. ° Transverse waves cannot be set up in fluids, because they required rigidity of material.
&8 velianl
T
64.  We use Doppler’s effect to calculate speed of distant stars and galaxies.
65.  Radio waves and microwaves in vacuum travels with speed of light (3x10*ms™!)
66 a=30_4x25m _,00em
n 1
67.  When two waves are out of phase superpose of same amplitude their resultant will be zero.
68. A'=589nm , A=497nm 313
A'>A so star is moving away from earth.
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Waves
——
When sour, : L
. €€ move towargdg Stationary obgery, i, -
erf, = —0
70, 2nf=4 ‘ (v-_u}f
2
= =477 sec

1. Definition,

12 When observer moveg toward i ‘
Stationary soy ‘= [v

’ ; .- Ary source f'= f| .

4. Ang=large, at red shift i . i -
75.  Because stationary waye
0

- =V
76. V—fl::-f_-i=.?-26}{z

7. f=—(—=

" 4 v v
% [v—u ]f: v [100= o 1°0=-§%x100=150Hz

V==
A 25 :
o Sl e _¥300
79 2100 05m= f 1..__&5_60032

80.  Speed of sound is independent of pressure,
8, Asn=S5, £=10m =1,=26_2x10_,

n 5 %
v 20
=—=—=5H
o
~ 82. Definition of longitudinal waves.
83, Fo—x
84, Energy of stationary wave travels outwards is not characteristics of stationary waves.
c_3x10°
8. c=fA=A=—=—"=100km
e f 3000

86. f,=( M ]f
v-u,

87. v, =v,+0.6t°C=332+0.6x22=332+13.2=345.2ms" .

8. Doppler’s effect is applicable for light waves also. Speed of distant stars is measured by
Doppler’s effect. }

8. v=£1=(40)(0.05)=2m/s

90.  Trough of a wave like a concave lens in geometry. *

KETS. PRACTICE BOOK i

(88:] CamScanner


https://v3.camscanner.com/user/download
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91.  Doppler's effect shows change in frequency due to -=lative motion between source and

observer. :
92.  Distance Between two Consecutive node is wave length by 2
93.  Stationary waves don't Move
94,  Crest and trough are found in transvers wave

L.
5. F=gr=2l
o
at
333
. = = X450 = 500 Hz
el (v-u,Jf 333-33

. 97.  Ripple tank is used to study features of wave
98.  Waves associated with moving particles are matter waves.
99.  Infrasonic wave has frequency less than 20Hz
100. P.E:V:-%Kx’ .

V= 3K ()

V'=n'V

101. Loudness of sound is determined by its amplltudc when amplitude increase sound
become louder.

v v i v
102, f_(v—u,)f_[v-—OS ]x200 400Hz

, 103, Information. ; : .
104. Definition. . :
105. Fact.

106. Information.

107. f-—-[

108. f':(v” ]f

109. Definition.

110.  Speed of sound in air is mdependent of pressure v .oc P"
111.  Definition. :

112.  Definition.

113, v, =v,+0.6l¢

114, Definition. )

115.  In SHM, at extreme position x =xX,, -

PE =%Kx: = maximum

/ KE=0
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» v 24 Waves
116. 1/, T; 2x6-—2Hz ;
Ji=2f=4H;
fi=31, =6H:
117.  Definition, i .
4
118, T= ZHJ: (This relatig e
& " shows that - of simple pendulum is independent of mass)
119.  Forone vibration / )
’ T
120.  Phase concept.
121.  The faintest audible sound, correspond;
E Ty ) € ponding 10 a sound o 0002
$q cm, is arbitrarily assiyned 5 value of 053 und pressuic"of about 0.0002 dyne per
he loud ;
1o loieg soun(:ls ll'mt ¢an be tolerated by the human ear are about 120 dB. The level of
normal conversation is abou 50t0 60 dB,
122. On medium changing, frequency of wave (directly proportional to pitch) remains
constant, ;
123.  Information.
124, |f‘SP" ing constant ‘K’ is cut into three equal segments then length of each segment is L/3
50 Spring constant to each segment is 3K according to relation K o -l-
125.  SHM condition.
126.  Definition.
127, Definition.
128. ,.T=2n'\/£—'- (TCC\/;)
; k
129.  Loudness o intensity of sound.
130. v, =v,+0.61 ' :
- 131, On the white paper, the crest and trough act as alternate light and dark lines. The trough
of the water wave acts as a concave lens and the crest acls a convex lens.
132.  Speed of sound is independent of pressure.
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toric DM PRACTICE EXERCISE

which raises its temperature by 1°C Is

Q.1 Heat was given to a body, 7
A. Water equivalent B. Temperature gradient
C. Thermal capacity D. Specific heat

Q.2 The thermal capacity of 40g of aluminum (specific heat = 0.2 cal°g ! CY) s
A. 40cal°C™. B. 160 cal°C!
C. 200 cal°C"! D. 8 cal°C’!

Q.3  80g of water at 30°C is poured on a large block of ice which is at 0°C. The mass of

jce that melts is
A.30g
C.150g

Q4 Mud houses are cooler
A. Mud is a good conductor of heat
C. Mud is a bad conductor of heat

Q.5 Heat capacity of a substance is infinite. It means
A. Heat is given out B. Heat is taken out

C. No change in temperature D. Heat is first given out and then taken out
Q.6 The change in Internal energy, when a gas is cooled from 927° to 27°is?
A. 100% B. 300%
C. 200% D. 75%
Q.7 Two cylinders of equal size are filled with equal amount of ideal diatomic gas at
room temperature. Both the cylinders are fitted with pistons. In cylinder A the
piston is free to move, while in cylinder B the piston is fixed. When same amount of
heat is added to cylinder A raises by 20 K. What will be the rise temperature of gas

B. 80g
D. 1600g

in summer and warmer in winter because
B. Mudis a superconductor of heat

D. Mud can adapt according to temperature

in cylinder B? :
A. 28K : B. 20K
C. 15K : D. 10K
Q.8  The relation for the 1* law of thermodynamics can be expressed-as:
A.AQ =AW B. AQ =AU +AW
C.AQ=AU - D.AQ= L
AW
Q9  Examples of first law of thermodynamics are
A. Working of bicycle pump' B. Brakes applied by an automobile
C. Human metabolism - D. All of these
Q.10 1*law of thermodynamics is consequence of conservation of
A. Work . B. Heat
C. Energy D. All of these

Q.11 Which statement about the first law of thermodynamics is correct?
A.;[yhs:n}':lmﬁngofasystanequalmmcmaeascofilsinmxalmagyplmmeworkdoneonﬁw
B. ;Ir;l;e ‘:'ggll;es.;t; ;r;) ;hteh ;n:;;r::;‘e‘nergy of a system equal the heating of the system minus
C. The increase in the internal energy of system equal the heating of the system plus the
work done by the system
D. The work done on a system equals the increase of its thermal energy plus the heating of the

system
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dynamics
EH The melting point of |, Thermodyn!

Opper g 1

copper coin at this tep, 080°C and ity heat of fusion is 200 ki/kg. If a

Perat
heat, what is the mass of the :: :nl; Completely melted by the absorption of 2,000 J of
1
A.
1,080 © N
540,
C —k ’
"108 ° i Tgb'kg
.13 In a thermodynamic :
Q Srihie i o System Working substance s an ideal gas, its intel‘l-llll energy is

~ A. Kinetic energy only
" C. Kinetic and potentia] energy
Q.14 Anideal gas undergoes an expansion in v
a constant pressure of 1.3 x 108 Pa. Durj
the gas. What is the overall chq
A. Decrease of 54 )
C. Increase of 6 J
Q.15 Which one is true for interna) energy?
A. It is sum of all forms of molecular energies of a system
" B.lItis proportional to transnational K.E of the molecules
C. It is a state function of a system
D. All are correct

B. Potential energy
D. None of these
olume from 1.3 X 10 m? to 3.6 x 10~ m? at
ng this expansion, 24 J of heat Is supplied to
nge in the internal energy of the gas?
B. Decrease of 6 J
D. Increase of 54 J

" Q16 Iftwo system X and Y are in thermal equilibrium. If X is heated at consta;at volume
and Y is heated at constant pressure, and again finally maintained at thermal

equilibrium, then heat Q given to the systems X and Y and internal energy U stored
in the systems X and Y are

A.Q:=Qyand Uy =U, B.Q:=Qyand U, < U,
C.Qx<Qyand Uy < Uy D. Q< Qyand Uy = U,

Q17 The internal energy of a body is maximum when its temperature is
A0k B.273K ‘
C.-273K - D.-273°C

QI8 Anideal gas is pressed at a constant temperature, Its internal energy
A. Decreases B. First increases and then decreases
C. Increases l D. Remains the same

Q19 Two different samples have the same mass and temperature. Equal quantities of
energy are absorbed as heat by each. Their final temperatures may be different
because the samples have different:

A. Heat capacities ’ B. Volumes
C. Thermal conductivities D. Coefficients of expansion
e ———
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Q.20 A system goes from A to B via two processes I and II as shown in figure. If AU, apq
AU, are the changes in internal energies in the processes I and II respectively, thep

A. AU, > AU,
B. AU, =AU,
C. AU, <Al
D. Relation between AU, and AU, cannot be determined

Q.21 By rubbing the objects together, their internal energy:
A, Increases B. Remains constant

C. Decreases D. Becomes zero

Q.22 - A perfect gas is compressed to %th of its original volume. The Initial pressure of the gas

atmosphere if the compression is isothermal, the final pressure in atmosphere will be

A4 B 1l
, : 4 -

C.16 : D
16

Q23 Temperature remains constant, the pressure of gas is decreased by 20%. -The
percentage change in volume

A. Increases by 20% B. Decreases by 20%
C. Increases by 25% D. Decreases by 25%

Q.24 The work done in the isochoric process is

. "A. Constant B. Zero
C. Variable D. Depends on situation
- Q25 A gas undergoes. the cycle of pressure and volume
changes W — X — Y — Z — W shown in the diagram. o
P B z
pressure/
. 2 10Pa 2 = "W

What is the net work done by the gas? T
A.-600] f -B.0J L 1
C.200J . : : D.-2007J volume/10 k'

Q26 Calculate the heat absorbed by the system in going through the process as shown in
figure. '

(kPa)
o

A 314] B.31.4x108J
C.3.14] : D. None
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027 Work done by ajr wh

en ft
XPAnds from 50 1jgpes to 150 litres a

of 2 atmosphereg is
A. 2x10%joules
C. 2x100 joules
A system is taken from

.28
Q done is maximum in

sta.te Atop thro

A. process 3
C. process 1
What’s the total work

| Q29
state c, along the path in

dicated?
Pix10'py

B. 2x]
D. 2x]
u

N R

R

Thermodynamics

t a constant pressure

0°x100 joules
075x100 joules
gh three different paths 1, 2, 3. The work

B. process 2

D. equal in all e
Performed o - qual in all processes

gas as |t's transformed from state a to

m T x10tat
A.1,500] B.4,5001]
C.3,000J > D. 5,0007J
| Q30 - An ideal gas is taken around ABCA as shown in the above P-V diagram. The work
} done during a cycle is
' Sonm
¢
L 1]
o——l—o v
A.2PV B. 12PV
C.PV : D. Zero
The equation W = P(V2-V1) represent work done by a gasin

Q31
: A. Free expansion
C. An adiabatic expansion
Find the change in internal energy of the s
of heat and at the same time does 500 joul
A.8200]

C. 79007

1Q32

Q3

P

B. An isothermal expansion

D. An expansion at constant pressure
ystem when a system absorbs 2 kilocalorie

es of work

B. 56001
D. 6400]

In the following indicator diagram, the net amount of work done will be

20,

v
A. Positive B. Negative
. Zero D. Infinity
T PRAGTICE BOOK
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Q.34 A system is described In terms of thermodynamics variables
A. Pressure (P) B. Temperature (T)
C. Volume (V) D. All of these
Q.35 The concept of temperature is related to
A. Zeroth law of thermodynamics
C. First law of thermodynamics
Q.36 Which of the following statement is correct
A. The internal energy changes in all processes
B. The change in entropy can never be zero
C. Intemal energy and entropy are state functions
D. The work done in an adiabatic process is always zero

. Q37 Thermodynamic is the study of relationship between
A. Heat & Surrounding B. Heat& other form of energy

C. Heat & Liquid D. Heat & chemical energy

Q.38 In the figure curves AB and CD represent the relation between pressure P and volume
V of an ideal gas. One of the curves represents an isothermal expansion and the other
represents an adiabatic expansion. Which curve represents an adiabatic expansion?

B. Second law of thermodynamics
D. Third law of thermodynamics
for any thermodynamic system?

—_—
A. Curve AB B. Curve CD
C. Both “A” and “B"” D. None of these
Q.39 Heat added at constant volume of a gas is used to
A. To do external work B. To increase its internal energy
C. Either “A” or “C" . D. Both “A” and “C” y
Q.40 When heat is given to a gas in an isobaric process then
A. The work is done by the gas B. Internal energy of the gas increases
C.Both ‘A’ and ‘B’ D. None of these
Q.41 If the volume of a gas is deceased by 10% during isothermal process than its
" pressure will -
- A. Decrease by 10% B. Decrease by 11.11%
C. Increase by 10% D. Increase by 11.11%
Q.42 In which process work done is maximum, when gas expand.
A. Isothermal B. Adiabatic
+ C. Isobaric D. Isochoric

Q.43 In pressure-volume diagram given below, the isochoric, isothermal, and isobaric
parts respectively, are

"A.AB, BC,CD

C.CD, DA, AB
s Sl
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Q44 A s does 10J of externg

l
change in internal energy is: work In adlabatic process while expanding, then the
A.10] =

C.20J : B.-10J
D.0J

QA4S A fixed mass of gy idea] P
nd
X—=Y—>Z X as shown below SEE, e g ygrentet Y
Y
X Z
volume
Xy YZ ZX
A. | Isothermal compression Adiabatic expansion Pressure reduction at
constant volume
B. | Adiabatic comprcsgio;; Isothermal expansion Pressure reduction at
Cl
C. | Isothermal compression Adiabatic expansion Compression at constant
pressure
D. | Adiabatic compression I-ethermal expansion g T A
| pressure

Q.46 During the adiabatic expansion of 2 moles.of a gas, the internal energy of the gas is
found to decrease by 2 joules, the work done dﬁ'lng the process on the gas will be equal
& :

Ac2Y 5 B.1J
C.-2] D.-1)

Q47 Starting with the same initial conditions, an ideal gas expands from volume Vi to V2
in three different ways. The work done by the gas Is Wi, If the process is purely
isothermal. W if purely isobaric and Wi if purely adiabatic then ’
A W>W; >W;3 . B. Wi> W:>W,

C. W>W3 >W, D. Wi>W:>W,;
— - - “/—.— e
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or upon which change in internal energy of an ideal gas depends?
Q.48 What is the factor up (MCAT 1013)
A, Change in volume B. Change in temperature ) ‘
. C. Changed in volume and temperature D. Path followed to change internal eper,
' Q49 The amount of heat required to ralse the temperature of 1kg of substance through |
Kis called; * | (ETEA 2014)
A. Heat capacity B. 1 Joule ,
C. Specific heat , D. One calorie
Q.s'o If one mole of an ideal gas is heated at constant pressure, then the first law of
thermodynamics can be written as: (MDCAT 2013)
A. CAT = C,AT+PAV - B.CpAT=CAT+VAP
C. C\AT = CpAT+PAT D. ACT = AC\T+PAV
Q51 IfC,=52R, Crwillbe - - (MDCAT 2013
A YR _ B. R
ol % R D. 4R
Q.52 The amount of heat required to raise the temperature of 10 moles of water from
70K to 80K (molar heat capacity of water 75.24J) is: (ETEA 2018)
A.0.7524) - B.7524) :
C.95.24] . D. 572.4] g
Q.53 The sum of all forms of molecular energies (kinetic and potential) of a substance is
termed as? (MDCAT 2019)
A. Internal energy B. Heat energy
C. Elastic énergy D. Absolute energy
Q.54 1In which process the entire of heat supplied to the gas is converted to the internal
; energy of the gas? (NMDCAT 2020)
A. Isochoric process B. Isobaric process
C. Isothermal process D. Adiabatic process
Q.55 The internal energy of a system during an isothermal process: (NMDCAT 2020)
; A. Decreases ' ' B. Increases :
C. Become zero D. Remain constant
Q.56 In a certain process, 400J of heat energy is supplied to a system and at the same time
150J of work is done by the system. The increase in internal energy of system
Is . (NUMS 2020)
A. 1501 " B.300J
: C. 250 - .D. 500]
Q57 The rapid escape of air from a burst tyre is an example of: (NUMS 2020)
A. Isothermal B. Adiabatic ‘
: C. Isothermal : D. Isochoric 3 b
Q.58 Cp~Cy value, find if 3moles of gas Is gives (NMDCAT 2021)
A.3R B.2R
C.5R . D.7R
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Y The thermodynamic process dﬁrlng whic

R I NN R

Fanch of p

TﬂPIc-s Thermodynamics
W ﬁ_________...—--
al

'hyslcs In which we study
anical energjes

Zation energies
d mechanica] energies
Potential energies

0¥ A. Relations between heat ang i
B. Relations between heat anq ioni
C Relations between chemicg) an
D. Relations between kinegic and
When 8 £as Is compresseg iso

(UHS 2022)

of0 during the process Is; thermally, the product of its pressure and volume

A. Not constant

C. Zero

Temperature of given magg of o gas
jsebaric process, volume of the gas will
A. Half

C. Remains same

B. Constant

become:
B. Double

D. Less than double

(UHS 2022)

D. Proportional to entropy
Is changed from 150°C to 300°C during an

(UHS 2022)

h volume of the system remains constant Is

called: (SZABMU 2022)
A. Isothermal B. Isobaric

. C. Isochoric D. Adiabatic

(63 The conditions for application of Bayle's law holds good in: (SZABMU 2022)

: A. Adiabatic process . B. Isothermal process

E C. Isobaric process D. Isochoric process

| Q64 The internal energy of a system dvring an isothermal process:  (SZABMU 2022)
A. Decreases B. Increases
C. Become zero D. Remain constant

equilibrium? ; ¢
A T, =0°C,T, =100°C B. T, =60°C, T, =50°C
C. T, =45°C,T, =45°C D. T, =60°C,T, =40°C

Q66 In an isolated thermodynamic system:
A. No heat transfers to the environment

B. Neither heat nor any mass are transferred {o the environment
C. No dissipated energy and heat are transferred to the environment
D. No mass transfers to the environment

0 Thermal equilibrium in environment occurs due to:

A, Heat generation B. Heat dissipation

+C. Heat flow . D. Heat absorption. -
4 Specific heat city of a gas is measured in:

otk el B. Jkg'K

C. Jkg 1K D. Jkg'K

Q65 Two bodles A and B of temperature Ta =100°C and T, =0°
thermal contact with each other. Which one in the followings is possible at thermal

C are brought in

(SZABMU 2022)

(ETEA 2022)

(BMU 2022)

(DUHS 2022)

w
\‘—'——-.____ -
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Q.69 First law of thermodynamics is mathematically represented as: (DUHS 2022)
A. AW =AQ + AU B. AU =AW -AQ
C.AQ=AW-AU D.AQ=AU-AW
E.AU=AQ- AW
Q.70 First law of thermodynamic is based on: ) (NUMS 2022)
A. Law of conservation of momentum B. Law of conservation of mass
C. Law of conservation of charge D. Law of conservation of energy
Q.71 The thermodynamics process during which the pressure is kept constant Is called:
) , (NUMS 2022)
A, Isochoric process B. Adiabatic process
C. Isobaric process D. Isothermal process

ANSWER KEY))
A CIICE EXERCTS

[e1N=IRz]Ke]
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Thermodynamics

EXPLANATORY NOTES)

Heat required to raj
1. raise the ¢
3. Thermal capacity = cmperature of a body through 1

°C is called thermal capacity.
Thermal capacity = 4
3 B%0.2¢al g Cl =g calort
3, Heat used in melting o cal°C!,
mL = 80x1x30 Bram of ice = Heat lost by 80g water £

m = (80x1x30)/80=30g,
4 Mud is bad conductor of umm
and it does not allow heg . hmv; h::t ".’ c;ome in from outside in s er
5 Whatever amount of heat is takep ; ; i infini i
thers is no change In ir Moo l::;: Or given out by a substance of infinite heat capacity,
6. U= nCv T ’
AU/U x 100 = AT/T x 100
AU/U x .100 = (1200 - 300)/1200 x 100=9/12 x 100 = 75%.
7. Forgasincylinder A, Q = nC; AT,
* For gas in cylinder B, Q=nC, AT; w3
AT>=Cp/Cy AT1=7/5x20=28K
8. Thermodynamic equation AQ =AU+ AW
9. = Examples of 1* law of thermodynamics,
10.  Fact.
11 Statement of 1" law of thermodynamics,
12. Am= g = ‘———-—-—ZOOOJ
H, 200000JKg™
e o
A-n; H, IOOkg
13" Ideal gas possesses only kinetic energy.
K. ¥ =13x10"m’

heat. It doeg not allo
t to go out from

V,=3.6x10"m’

P=1.3x10°Pa

Q=24J : :
AU=?

AU:Q—W

=Q-PAV

=24-1.3x10°(3.6x10™ -1.3x10™) ;

AU =—6]

e
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15. ¢All options are related to internal energy.
16. Internal cnergy issameand 0, >0, so 0, >0,
17.  Internal energy < translational <K.E>c T
18. UaxT
[*] 1
19. C=——,ATxc—
mAT c
20.  As internal energy is a state function therefore change in internal energy does not
depends upon the path followed i.e. AU = AU
21. By rubbing objects, temperature increases hence internal energy increases.
22. Boly'slaw
23.  According to Boyle’s law PV, =P,V, As the pressure is decreased by 20%,
j 208 4 4 5
BP et m— = =— = V.==V
B=R-To 3k RV, = <RV G =g
: v,V 5 v,-v,
% Change in volume - Y2~ Y1 100 = 4 % x100=25%
1 1
24, W=PAV=P(0)=0
25,  W=APAV=Ix10*x2x10" =2x10? =200 W =positive because work done by yz
path is more than xw path.
26, QO=AU+W
In cyclic processi.e AU =0
Q=W = Area of P-V graph=nr*
=(2)(%,) :
=3.14(100x10°)(100) = 31.4x 10°J
27. W =PAV =2utmx(150~50)litre = 2x1.01x10° Pax100x Tﬁlﬁﬁml =W =2x10'
28.  Areaof PV graph=W
Area under process 1 > area under process 2 > area under process 3
29.: . W=pAV =3x10*x15x10"" = 45007
30. . Work done =A.rea enclosed by triangle ABC-—ACxac = —x(a V-V)x(3P-P)=2PV
3. w= PAV P(V V) This equation is for work done by gas at constant pressure.
32, AQ=2k cal =2x10°x4.2] =8400J and AW =500J Hence from
AQ=AU+AW, AW = AQ-AU =8400-500 = 7900
?3. _ The cyclic process 1 is clockwise whereas process 2 is anticlockwise. Clockwise area
represents positive work and anticlockwise area represents negative work. Since negative
area (2) > positive area (1), hence net work done is negative.
KETS- PRACTICE DOOK = 94
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34.  Tharmodynamicg Variableg. ’

35.  Zeroth law of thermody-n
36. UandS are state functig,
37. . Inthermodynamics we dea| w; .

55 Al With conversiop of heat energy into other form of energy.
39.  Isochoric process,

40.  Properties of isobaric Process,

amics describeg temperature, -
ns,

1
A S A ARy
.9 10p,
b pzlo=P:—‘“9—L
3 108 .

P,-P 1
%P = > e | = 9 1
%. PI %100 -—E——x100=6x100=11%.
42.  Wisobaric > Wisotherma > Wadiabatic
43.  Graph of isochoric, isothermal

44. AQ=AU+W:>0.=AU+W

> Wisochoric
and isobaric process.
=-AU=W =AU =-10J

45. During X—syY, vi{pt During Y——2Z Pe=

During Z——X P=constant v
4. Q=AU+W
0==2+W = W=42]
47, Wiibuic > Wisotsermal™ Wadisbace ‘

Change in internal energy of an ideal gas depend upon temperature according to given
options,

49.  Definition. °
50. Q,=AU+W = CAT=C,AT+PAV
5. C,-C,=R=C,=C,+R:
=-5E+R ;-—-_SK"'ZR -_-Z.I_{.
Fin o P 2 2
52 Q=ncAT=10x10x7524=7524]
53, Definition of internal energy.
54.  Inisochoric process AV =0
Q=AU +PAV = Q=AU
5. T« U; T=constant, So U = constant
6. Q=AU+W ; .
51, The rapid escape of air from a burst tyre is an example of adiabatic.

——— \
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58. Cp-C=nR
59.  Definition. .
60. In Isothermal compression,
61.  Charle’s law.
h.h
v,
62,  Definition.
63, PV =Constant Boyle's law -
T = constant

So, Boyle’s law hold goal is isothermal process

Boyle's is applicable so PV constant.

64. - Inisothermal process

T = constant

AU < AT

So, T = constant
65.  Inthermal equilibrium, temperature becomes equal and AT =0
66.  Definition _
67.  Heat flows from hot body towards cold body due to temperature difference.
68. c= -2 .

mAT

69. AQ=AW+AU

AU=AQ-AW
70.  Definition.
71.  Definition.

o6
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ELUECTROQSTATICS
TOPIC

PRACTICE EXERCISE
Q.1 Two charges 1

A. Away from chd ~4C exists in air, What is the direction of force?
C.From 1C to —-4C B. Away from -4C

.2 A point cha D. From—4Cto 1C
Q A 12 T8¢ 2nC Is located at origin. What is the potential at (1,0,0)?

6

C.16 B. 14
. If D. 18
o Wl:hb::uytxtli;:;! llged Wwith charge g, and is touched with neutral body B and then
A.q ¥ €. What will be the charge on C after the contact?
C.q3 B.q2
Q4  Whatls the dia D.Q/4 .
§ eapacitiaii electric constant of the medium if the capacitance of a parallel plate
Plrtes? ncreases from 40F to 30F on introducing a dielectric medium between the
A.20
. B.0.5

D.5
Q5 Whatis the maximum energy that can be stored in a capacitor?

A. Depends on the maximum area of the capacitor

B. Depends on the maximum resistance offered

C. Depends on the maximum electric field

D. Depends on the maximum current passing through the capacitor
Q.6 What is the voltage across the 2F capacitor?

mv

A. 240V B. 200V
C.220V D. 120V
Q.7 What is the initial current while charging a capacitor?
A. High B. Low
C.0 y D. Cannot be determined

Q.8 Calculate the total charge of the system.

L | 1F F

T

‘ .
A.200C B. 100C

C. 300C . D.400C |
Q.9 If the distance between two-point charges to becomes double then the coulomb’s
force will be
AE B.4F
2
e T
C.2F : | o
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Q.10 The force between two-point charges placed in air is F. If air is replaced by 3
. medium of relative permittivity £, the force is reduced to
Er
A eF B
(o} f_ D. E,
11 'rw:'Idenﬂcnl metal balls with charges + 2Q and -Q are separated by some distance,
= and exert a force F on each other. They are joined by a conducting wire, which s
then removed. The force between them will now be.
A.F B.F2
C.F/4 D.F/8
Q.lz When 10" electrons are removed from a neutral metal plate, the electric charge on
it is in (coulcinb) ) "
A. 10*" B.-1.6
C.+L6 D. 107"
Q.13 Two-point charges +3pCand+8pCrepel each other with a force of 40N. If a charge
of -5uC s added to each of the, then the force between them will become:
A.-10N B.+20N
C.+10N D.-20N
Q.14 Two-point charges +2 C and +6 C repel each other with a force of 12 N. If a charge of -2
Ciis given to each of these charges, the force will now be
A: Zero B. 8 N (repulsive)
C. 8 N (attractive) D. 16 N (attractive)
Q.15 Two electrons are removed from a conductor the charge on it is
A 1.6x10C i B.-3.2x10"°C
C.32x10"C l D. neutral .
Q.16 The force between two charges is 120 N. If the distance between the charges is
doubled, the force will be
A.60N B.40N
: C.30N D.15N
Q.17 A positive charge is moved against an electric field. Its P.E
A. Increases :
B. Remains same
C. Decreases
© D.May increase or decrease depending upon magnitude of charge
Q.18 An electric field can deflect
A. Neutrons B. X-rays
C. y-rays D. None
Q.19 Which of given is not the unit of electric intensity
A.NC! . B.NV-!
C.Vm™ . _ D. None of these
‘Q.20 The magnitude of electric intensity E is such that an electron placed in it would
_experience an electrical force equal to its weight. E is given by
A.mge B. T8
e
o : ' D E:E
) mg . . ‘m?
98
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Q21  The electric field jp¢

ensj -
A. 45x10°N/C ¥3ta potut 20 em away from « charge of 2x107°C Is
C. 3.5x10°N/C g. B'MOZN/C
. 4.5x10°N/C

kg) on entering in a vertical electric field
ri g entering in a

A 100V ¢ force, Then the electric field strength is o
C. 10" v m! B. 107"V :

.23 Figure show D. 10tV m!
R ﬁe%d at A:n:l %lea:l:gﬂ: l:l““ of force emerging from a charged body. If the electric
is r then A and Eg respectively and if the displacement between A and B-

- , /’/

_-———'_.—_.-.__-
—e—
T

e R

—

s
A.EAr<Ep ' \

B.Ex=Ep -
i g Ea>Es D. none of these
Q. Wo metal plates have potential difference of 300 V and are 0.01 m apart. A charged
particle of mass 1.96 x 101

kg is held in equilibrium between the plates of the
capacitor. Then the electric fieldgls eq <
B.3x10*Vm™!

A.3x102Vm!
D.3x104Vm!

§ C.3Vm™ .
Q.25 The electric field strength between a pair of parallel plates is E. The separation of
the plates is doubled and the potential difference between the plates is increased hy
a factor of four. What is the new electric field strength?
A.E B.4E
C.2E. ; D.8E
Q.26 The electric field intensity at a point situated 4 meters from a point charge is 200
_ N/C. If the distance is reduced to 2 meters, the field intensity will be .

A. 400 N/C g B. 800 N/C
C. 600 N/C D. 1200N/C
Q.27 The lines of force due to charged particles are
A. Always straight 5 B. Sometimes curved
" C. Always curved - D. None of the above

* Q.28 Two thin infinite parallel plates have uniform charge densities + o and - . The
electric field in the space between them is
A.ol2e "B.o
C. oleo D. zero
Q.29 Gauss’s law is applied to calculate the _
: A. Electric intensity due to different charge configuration
B. Electric intensity due to positive charges only
C. Electric intensity due to negative charges ‘only
Q.30 gl:j(orl:: ::ftte}:ﬁ:y due to an infinite sheet of positive charge is given by

= e 2
AE=_1; B'*==T'
2¢ -
i D.g_4%2;
C'E=LF Ewe s
L - -
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Q.31

Q.32

Clectrostatie,

parallel plate capacitor isSuF. When a glass plate is placeyy

The capacity of =
] al becomes 1/8 of the original valy,

between the plates of the capacitor, its potenti
The value of dielectric constant will be

A. 1.6 B.8

C.5 D. 40

Two charged spheres of radii 10 cm and 15 cm are connected by a thin wire. No
. current will flow, if they have:

B. The same energy
D. The same field on their surface

electric field. If the work done In carrying 4.0 coulomb of

A. The same charge on each
C. The same potential

Q33 Aand B are two points in an
electric charge from A to B is 16.0 joule the potential difference between A and B is
A, Zero B.4V
C.20V D. 16V 3
Q.34 Potential aue to charge q at distance Im Is 5V, at distance 3m will be
A. iV B. Iy
3 3
c.2v D. 2V
) . 5 i/
Q.35 'll;he electric potential at the surface of an atomic nucleus (Z = 50) of radius 9.0 x 10
m is
A9V B.8x 10°V
C.9x10°V D.80V
Q.36 A capacitor with air as the dielectric is charged to a potential of 100 volts. If the
k space between the plate is now filled with a dielectric of dieleciric csnstant 10, the
potential difference between the plates will be
A. 1000V B.10V
C.100V D.OV
Q.37 Figure shows three points A, B and C in a region of uniform electric field E. The line
AB is perpendicular and BC is parallel to the field lines. Then which of the following
holds good. Where V4, Vs and Vc represent the electric potential at points A, B and
« Crespectively
A Ay
/)
1
'l
go=cveceaa -
A . Va=Vp=Vc B.VA=Vp<V¢c
C. Va=Vs>Vc - D.Va>Vp=V¢
Q.38 Value of potential at a point due to a point charge is
A. A Inversely proportional to square of the distance
B. Inversely proportional to the distance
C. Directly proportional to square of the distance
D. Directly proportional to the distance -
Q.39 Equal -amount of charge is given to two sphere A and B of radii 2cm and 30
respectively. The potential VA and Vs
A. VA=V B.Va>Vp g
C.Va<Ve 4 D. Depend upon number of material of spher®
- —
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.Q.40

Electrostatics

Two charge + and

rigv.y betwegl u.em_q are situateg at a certain distance. At the point exactly '
- Electric field ang Potential b

B. EIcctrgc field is pot zero byt ;‘t)hm;r;;gm

C. Electric field is zero il femot

D. Electric field isn

ot zero byt tential i
41  An-a-partic] potential i zero
A My cleis accelerated through a potential difference of 106 V., Its I.E will be
eV
C.2MeVv . g 4 MeV
42 A capacit ) . 8MeV
Q . lfu or C“hag 5 charge Q, The actual charges on s plates are
€.QQ - g. 8,26 -Q2
Q43 Asin figure shown, if o capacitor C js ¢ . Q,
harged b ting it with resistance R,
then energy is giyen by the battery will be ged by connecting s
. c
R
1 s
2
£y SEV. . B.Lessthan %cv’
C. More than —;-Cv’ D: Zeio
Q44 sAt “l;'l:“'" O{tﬂplﬂtlnce 2F is connected with a battery of 12 volt, the charge
ored is equal to:
A.25x10%C B.24x10%C
C.24x10°C D.25x 10°C
Q45 llf 22 uF capacitor has a charge of 20 uC, the Ppotential difference between the plates
s:
A lov ‘ i B.20v
c40v D.50V
Q46 Ifa 6 uF capacitor is cha ed to 200 V, the charge in coulombs will be
p rg
A. 800 uC B. 1200 pC
C. 900 uC A D. 1600 uC,
Q.47 What is the area of the plates of a 3F parallel plate capacitor, if the separation
between the glntea is Smm? i
A. 1.694 x 10° m? B. 9.281 x 10° m?"
C. 4529 x 10° m? D.12.981 x 10° m
Q48 The capacity of a condenser fn which a dielectric of dielectric constant 5 has been
used, Is C. If the dielectric is replaced by another with dielectric constant 20, the
capacity will become . s
C c
A — B. —
7 R 2
C.4C D.2C
Q49 The space between the plates of a capacitor is filled by a dielectric constant k. The
capacitance of the capacitor -
A,plnmases by a factor k B. Decreases by a factor k
C. Increases by a factor k? D. Decreases by a factor k?
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Q.50

Q.51

Q.52

Q.53

Q.54
Q.55
Q.56

Q57
Q.58
Q.59

Q.60
Q.61
Q.62

Q.63

Electrostatic,

If an insulating material called dielectric is introduced between the plates, the
capacitance of capacitor is:

Ad 2Ade g,
A As:;: B. _Ai_c;EL C. = D. S
2 . o™t G
Capacitance with alr is 10F, if a dielectric of ¢,= 100 is iniserted then new
capacitance
A. 1000 F B.10 4F
C.10F D. 100 F )
If the sheet of a bakelite is inserted between the plftes of an air capacifor, the
cAa.p];:gri::: will ‘ B. REMAINS unchanged
C. Increase * D.become zero
A dielectric material must be
A, Resistor B. Good conductor
C. Insulator D. Semi-conductor
The capacitance of a capacitor is not affected by
A. Distance between plates . B. Thickness of plates
C. Area of plates D. All of the above
The quantity %EuEzhns the significance of:
A. Energy/farad ’ B. Energy/coulomb
C. Energy/volume D. Energy
The energy stored between the plates of a capacitor in not represented by
N 2 2 )
Av-2Z B. U=% C.U=2¥ D, g=2"

If the potential difference across the two plates of a parallel plate capacitor is
doubled then its energy stored in it will be:

A, 2 times B. 4 times

C. 16 times D. Remains same

If a 10 F capacitor is to have an energy content of 20 J, it must be placed across a
potential difference of

A. 4 volts ) B. 2 valts
C. 9 volts D. 1 volt

Energy stored in the electric field of a ca acitor C when ch
of voltage V is equal to joules ’ SRS

A.0.5CV? B.CV?

C.05CWV : D.05CV -
When 4 volts e.m.f. is applied across a 1 farad capacitor, it will store energy of
A. 2 joules B. 6 joules

C. 4'joules D. 8 joules

A capacitor charging and discharging

A. R:amdly B. Exponentially

C. Linearly D. Logarithmically

If RC is small, then capacitor will be charged and discharged

A. Slowly B. Quickly

C. With medium speed -~ D. Both ‘A’ and ‘C’

Which of the following statement is true?

AxJhe current in the discharging capacitor grows linearly

B. The current in the discharging capacitor decays exponentially
C. The current in the discharging capacitor grows exponentially
D. The current in the discharging capacitor decreases constantly
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Q.64 A particle carrying chay

the energy requireg by itg:e 2 talis through 5 Potential difference of 3.0 V. Calculate
A.9.6x1019) (MCAT 2009)
C.16x10M] ‘ B.9.1x 1019y

Q.65 The work done in Moving 5 D.6.0x1017;

u .
against the electric field is 5 me::;r::irt.ive charge from one point to another point
A. Capacitance : {(MCAT 2009)

C. Intensity of electric fie]q D, potenial iffrence between two Do

Q.66 Electric intenslty isa vector Quantity anq iltl T ke N

A, Perpendicular to lhe_ direction ¢f field il N
B. Opposite to the direction of force
C. Ata certain angle
D. Along the direction of force

Q67 The magnitude of an electric fielg between two separated plates can be caleulated by
the relation (MCAT 2010)
A.AV=Ed B.AV=EAd
C. AV =q.d D.E=AV

Q68 The capacitor which charges ang discharges quickly will have (ETEA 2011)
A. small value of RC B. Large value of RC
C. Large value of time constant D. None of these

+Q.69 10 V potential difference is applied acros

s the plates of 1 F capacitor. What is the

energy stored in capacitor? (MCAT 2012)
A.05m) B. 0.05 mJ
C.5] D.501]

Q.70 What will be the effect on the capacitance of a capacitor if area of each plate is
.doubled with separation between the plates is halved? (MCAT 2012)
A. Capacitance remains same B. Capacitance becomes double
C. Capacitance becomes four times D. Capacitance reduces of half

Q71 What is the charge stored on a SWUF capacitor charged to the potential difference of
12v? (MCAT 2013)
A. 60uC ' . B.24C
C.24pC D.60.C

Q72 The distance between the plates of a parallel plate capacitor is 2.0 mm and area of
each plates is 2.0 m’. A potential difference of 1.0 x 10 V is applied across the

Plates. Find the capacitance. _ (MDCAT 2014)
A 4x 10°F . B. 3.54x10°F
- C.8.85x10°%F D. 9.0x10~F
Q73 n the direction indicated by an electric field line: ‘ (ETEA 2014)
A. The potential must increase B. The potential must decrease

C. The electric field strength must increase D. The electric field strength must decrease

e ——
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Q.74 The potential difference petween a pair of similar parallel conducting plates j,
known. What additional information is needed in order to find the electric figy
strength between the plates? . (ETEA 201
A. Separation of the plates

B. Separation and decrease of the plates.

C. Permittivity of the medium separation of the plates.
aration and area of plates.

D. Permittivity of the medium sep

Q.75 The unit of the electric fleld is: (ETEA 2015)
A.N/C B. V/m
C.J/Cm D. All of the above

Q.76 If the length, width and separation between the plates of a parallel plate capacitor j;
doubled then its capacitance becomes (MDCAT 201)
A. Double B. Half
C. Four time D. Eight time

Q.77 A charged capacitor stores 10C at 40V. Its stored energy is: " (ETEA 201)
A. 400] B.4J :

D.2007J

C.0.2J
x’ from another point charge experiences a force of

Q.78 A point charge at a distance
repulsion, which one of the following graphs shows. How the force is related to ‘x’;
(MDCAT 2017)

l/ F‘/ }.‘l/ FN
| S mey ! g SNy
] —- . = ‘ X

o charges qi =2C and qz is 2N, the distance betwea
(MDCAT 2017)

Q.79 The Coulomb force between tw
charges is 3m. What is the charge of q2?

A.1x10°C B. 1x10°C
C.2x10°C D. 4 x10°C

Q.80 The electric field strength at the position 7 = (4i +3 j)m caused by a point chargt
of 5uC placed at origin is " (MDCAT 201
A. 12407 +1280 ] N/C B. 14407 +1080j V/m
C. 14407 + 1080 j N/m : D. 12407 + 1080 j N/C

Q.81 If a charge particle is placed one by one at point A, B and C then at which point/
will experience a large force: " (MDCAT 2017

=

A. At point ‘:A". i B. At point “C”
- C.Atpoint “B” D. Same at all point
Q.82 The potential of the two plates of a capacitor are +10V and —10V. The charge 0‘2‘0“1"
|

of the plates is 40C. The capacitance of the capacitor is: (ETEA
A.2F B.4F
C.05F . D.0.25
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The ratio of the electric g, Electrostatics
C
0'53 armoe-lf Lo oree between two Protons to that between two electrons is
Al TEA 201
C. 10% g. 10 e “
84 Coulomb’s law is given by the f, i1
Q™ unit of N_,m’C" for free space i :;?ﬂ:fﬁ 41 2 /r%, The magnitude of k having the
A 9x10 (MDCAT 2018)
C.10x10° ggiig:
85 Force experienced per unit .
Q8 definition of: ° Positive test c_harge at a point in an electric f(l:;l‘g lzsntlhat;
A. Electric potential ener : (MD
C. Electric potential - B. Electric field strength

' D. Electric field
Q86 A torch is rated 2.2 V, 0.25 A, Calculate the charge passing through the bulb in one

second and energy transferred by the Ppassage of each coulomb of charge.
A.25Cand0.55] © . (MDCAT 2018)
C.025Cand22V B.0.25Cand2.2]

. D.0.25Cand 0.55J
87 _ Electric potential due to 2 uC charge at distance of one meter Is equal to

(MDCAT 2018

A. lelO‘gvolt & B. ]8"]06\/0" - )

y C. 1L.8x10°volt D. 1.8x10%olt

Q88 Two determine the resistance of a voltmeter by discharging a capacitor through it,
the instantaneous voltage is then given by the relation: (ETEA 2018)
A. Ve RC B. Ve RC
C. Vo2 D.V,/\2

Q.89 There are two charges +3uC and +8uC the ratio of the force acting on them will be:

; . (ETEA 2018)
A.3:1 B. 1:1
C.11:8 . . D.3:8

Q90 What is the magnitude of a point charge which produces an electric field of 2NC™
at a distance of 60 cm? . (ETEA 2018)
A.8x10C B.2x 10"C
C.3x10"C D. 6 x 10°'°C

Q91 The force between two charged bodies is “F”. if one of the charge is doubled and the
distance between them is halved, the force acting on each charged body is:
. (ETEA 2018)
A.2F : B. 4F
C.8F D. 16F
‘092 Electric field strength of a point charge is E and electric potential is V at a distance r
" from the point charge. What is the electric potential at a point for the same point

charge where electric field strength is EM?B s (MDCAT 2019)
A.Vi4 a2d
C‘ v/i2 . D2V

Q93 4 particle cn‘rrying a charge of Se falls through a potential difference of 25V. What

would be energy acquired by the particle in ‘J’. i (MDCAT 2019)
A. 125x1071%] B. 1.6x10"%] ;
C. 125 x1.6 x 107°] D.125]
e
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Topic-6 Electrostatic,

t between oppositely charge plates is E. If th,

trength at a 0in
B R s i : d to half, what will be the new value of glectrj,

distance between. plates is reduce
intensity? (MDCAT 2019
A.4E - B.EZ2
C.E/M4 D.2E

Q.95 If the potential at a point which is 1m from 2 charge is 1volt, then the potential at 4
point which is 2m from the same charge will be: (NMDCAT 202
A.2v B.lv
e 121. 2 th e of dielectric medi

96 The values of electric intensity will __- ue to the presence of die medium;
4 (NMDCAT 2020)

B. Increase exponentially

A. Increase :
C. Decrease D. Remains same
" Q.97 In capacitors, energy is stored in the form of: (NMDCAT 2029)

A. Gravitational energy B. Kinetic energy
D. Magnetic energy

C. Electric intensity
Q.98 Ohm time’s farad is equivalent to: (NMDCAT 2020)
A. Time B. Charge
C. Distance D. Capacitor
Q.99 By increasing area of the plates and decreasing distance between them the
capacitance of capacitor: , (NUMS 2020)
. A. Increases B. Decreases

C. Remains unchanged D. Depending upon temperature
Q.100 If we double the separation between two charges, then coulomb’s force will become?

: (NUMS 2020)
A. Doubled ) B. Half
’ C. 4-times : D. 1/4%
Q.101 Electric force and electric field intensity for a charge are (NMDCAT 2021)
A. Parallel to each other * B. Opposite to each other
C. Perpendicular to each other D. At any orientation
Q.102 A charge Q placed at the centre of two charges + q and + q. the system is in
equilibrium then net force experlenced by Q. (NMDCAT 2021)
A. Zero B.F d .
' C. At equilibrium, net force will be zero  D.F/2
. Q.103 In series combination of capacitors (NMDCAT 2021)
Abvose haESe .. pitG L
e : C,+C, CcC, C,+C,+C,
Q.104 Work done per unit coulomb is equal to (NMIDCAT 2021)
A. Electric field B. Magnetic field
C. Electric potential - D. None
Q.105 Work on charge is equipotential surface is " (NMDCAT 2021)
A. +ve " B.-ve '
o1 C. Zero § D. None :
Q.106 Capacitance of spherical capacitor is (NMDCAT 2021)
A. 4nEab o % ' B.4nE (b-a)
C.4nE/(b-a) : D. None
R
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'I'DP“"G
For n numbers of Electrostatics
T u o Cl
Q.107 0 Pacitorg each of
between maximum gy ’ of the tapacitance Is «C" t will be the ratio
A dmiuimum Capacitor? cels what w

MDCAT 2021)
C.n’ . B.n? "

f\. pl;,czitor_ Then €nergy stored ip eazhc:r;ia'ml_sl’connected In.pnrallel ?I‘Iltlhsezgg;
ot iz

Q10 zvol(;;(o:‘sextll;:g‘;ott:'l:?\lred:f:r,rence between two points in an electric field if it takes
A. 1200V Argeof2C be“;;et;% (t)h\;se two polnts? (UHS 2022)
C.300V e

Q.110 Gauss law cannot be useg to find whj
JA. Electric field intensity = o'llt;.“litllg‘l:l:-glglgquummy:' S
C.Charge .

D. Permittivity
Q.111 Which one of the following statements js true?

A, Electrostatic force obeys inverse square |

B. Both gravitation force and electrostatic force are repulsive in nature

C. Gravitational force is much weaker than electrostatic force
D. Both electrostatic force and gravitational force
Q.112 The Coulomb’s constant k depeucs '1pon? (UHS 2022)
| A. Nature of medium B. System of units
, C. Types of charge D. Nature of medium and system of units
Q113 A charged particle is. moving in a uniform electric field.' For the motion of the
| particle due to the field, which quantity has a constant non-zero value? (UHS 2022)
A. Acceleration B. Displacement
C. Rate of change of acceleration D. Velocity -

Q114 A capacitor of capacitance ‘C’ has a charge ‘Q’ and stored energy is ‘W’, If the
charge is increased to ‘2Q’. The stored energy will be:

(UHS 2022)

aw while gravitational force does not

don't obey inverse square law

(UHS 2022)
A.2W B.4W
’ C. W4 . D. W12
| Qs Electric intensity due to chnr‘ge distributions are calculated using which following
’ law? : (SZABMU 2022)
A. Ohm’s law B. Faraday's law
' C. Gauss'slaw . . D. Ampere’s law
| Q116 The capacitance of capacitor dacs not depend on:. (SZABMU 2022)
' A. Area of plates B. Medium ‘
! C. Distance between plates D. Thickness of plates
! QU17 The SY unit of potentin} difference is: (SZABMU 2022)
? A. Volt B. Coulomb
§ 'C. Watt ;| D.eV
| \"'---.__
| Te PRAGTIcE BOOK
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Topic-6
e — S
Q.118 Electric potential is defined as: . : (SZABMU 2022)
A. Work per unit charge ‘B. Force per unit charge
C. Power per unit charge D. Force
Q.119 1eV Is equal to: (SZABMU 2022)
A. 1.602 x 107%J B. 16.02 x 107%J
C.16207 D. 162.0 x 107'%J )
Q.120 The energy stored in a capacitor is given by: (ETEA 2022)
=lovt - u=icvt
A U= Qv B.U=3
1 Q
== L U==—
C.U=5QC D U=c%
Q.121 Two charges on of which is Q1 = 3uC and second one is Q2 =-1pC are separated by
(ETEA 2022)

100 cm. The electric potential is zero at a point -
A. 25 cm from Qz B. 75 cm from Q2

C. 50 cm from Qi D. 33.3 cm from Q1

ctric field intensity at a point situated 4 m from a point charge is 200 N/C. If

Q.122 The ele
the distance is reduced to 2 m, what will be field intensity? (BMU 2022)

A.400N/C B. 800 N/C
C. 600 N/C D. 1200 N/C

Q.123 Which type of energy does the capacitor store? (BMU 2022)
A. Kinetic * B. Potential
C. Thermal D. Light

Q.124 When the distance between two-charged particles is halved, the Coulomb force
between them becomes (BMU 2022)

B. Four times the initial force

A. One fourth of the initial force
D. One half of the initial force

C. Double the initial force

Q.125 In equation E= -_-%. Negative sign indicates that: . (DUHS 2022)

A. ‘E’ point towards increasing ‘V’
C. ‘E’ is perpendicular V'
E. ‘E’ is opposite to ‘AV’ ¥ )
Q.126 The electric field intensity between two uniformly, oppositely charged parallel plates
; - (DUHS

B. ‘E’ point towards decreasing ‘V’
D. ‘E’ is parallel to ‘AV’

is: 2022)
LA Lorw
Aj 2, e a
B . £
£ €,
E
"2 .
Q.127 If 2F and 4pF capacitors are connected in series. Thelr equivalent capacitance will
be: (DUHS 2022)
A.8yF B. 0.75 uF
C. 1.33 yF D. 6 pF
E.2uF : '
KETS- PRACTICE BOOK 10
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Tt~ Eisctiosatics
Q128 A proton of charge 1,6x1

[ Rt) -
by the proton is: C s moved through a P.D of 20 V. The energy gained
A.-32x1019) | 4 7 (DUHS 2022)
C:-32x10"%] . 22»‘10’91
E. Zero - 32x10%)

Q.129 Two similar point charges, each of
each other with a force of:, of 1 coulomb, placed in free space 1m apart, repel

-12 (DUHS 2022)

AL A0H - B. 1.602 x 100N
C'.l N D.6.67x 10" N
E.9x10°N

Q.130 If & slab of dielectric constant e, = 2 is jnserted between the parallel plates of a
charged ‘20 KF capacitor, Its capacitance will: (DUHS 2022)
A. Remain the same B. Be four times
C. Be doubled r D. Be halved
E. Become zero

Q.131 Energy stored in a capacitor is given by: . (NUMS 2022)
A E=y2CV2 Y B. E=2CV?
C.E=CV? : D. E=CV :

Q.132 Electric field intensity is: (NUMS 2022)
A. Force per unit mass B. Force per unit tesla
C. Force per unit charge D. Force per unit watt

Q.133 It stores electrical potential energy: (NUMS 2022)
A. Capacitor RS . B. Conductor
C.«Inductor D. Generator

.-—hll__
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M
EXPLANATG :
niTORY NOTES))

1 Since the charges are unlike

to -4C » the force wil| be attractive, Thus, the force directs from 1C
_KQ_9x10°x2x10? '
e

3. When A is touched with B, , ; )
becomes equal. Now the cl;aragl::: its charge will flow towards B so that charges on both

: . A is g/2. Now when it i hed wi i f
its charge will flow to q W when it is touched with C, again half o
C will be q/4. wards C, 50 that charge on both A and C is equal. Thus, charge on

4. Capacitance without dielectric = 40 F.
Capacitance with diclectric =80 F,
k =80/40
k=2,

5 The maximum energy that can be desirabl i iter i i
: ! . y stored in a capaciter is depends on the maximum
:lfecll:c:rf:t;rh:: tll: dle::fm:.h can withstand without breaking down. Theeiore, capacitors
ve about the same maximum density, i.e. j

it cnergy density, i.e. joules of energy per
6, Capacitors are in series. «

1/C = 1/2 + 1/4 + 1/6, therefore, C = (12/11) F.

Q=Cx V=220 x (12/11) = 240C.,

V across 2F capacitor = Q/C = 240/2 = 120V.

1 The initial current of a capacitor is very high because the voltage source will transport
‘ charges from one plate of the capacitor to the other plate.

8 The equivalent capacitance when capacitors are connected in parallel is the sum of all the
capacitors = 1 +2 =3F. Q=CV =3 x 100 =300V.

9, Ifr=2r

”

2
F
F=—-—:F'=—
r? 4

1. p-kad
r}l

Fa—l ;3% p-L
dnee T € 3
1. When two balls are connected by a conducting wire the net charge is (2Q-Q) i.e Q and Q
is divided equally between two ba{ls.

Fec2Q'__()
2 -
F u;(%] ——=(ii)
Dividing equation (ii) by equation (i) _ ‘
\-__
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Topic-6
F_Q'/4 1
F 2Q° 8
F=1F
8
12.  As electric charge on electron is
Q=16x10""C

If 10*" electrons removed from a neutral plate, then electric charge is + 1.5 C.

13.  Insecond case, charges will be -2pCand+3pC Since F o« Q,Q;i.e. =
F_QQ _40_3x8 _ 4bre 10N (Attractive)
F-QQ F 2x3

14.  Because +2C charge will become neutral with -2C charge. So, F=0

15.  Iftwo electrons are removed from a conductor the charge on it is equal to 2 protons

- q=2¢"=2x1.6x10" , C=32x10""C
16. :
' ’fq;

:>Fu:
r

F 120 !
F=2ro> F'=—=""=3 &
4 4 y

17. When positive charge is moved against electric field its P.E increases. When ncgauve
charge is moved along electric field its P.E increases.
18.  Neutron, x-rays and y-rays are neutral.

& 19 =E=> NC
q

/

-E=ﬂ= Vm™
Ar

_ NC', Vm" both are units of electric field.
20. F-=F

21. - E=_k_zq 9x10°x2><10"
r (20x10")
E=45x10°N/C
F mg 167x107x10
22, E=—=—=—"——o0—=10"Vm"
4 q  16xio™ "3
23.  Field will be stronger where filed lines are closer to each other j.c. Er>Ep ‘
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ﬂf/_—\_\/—w
AV
E=—
u As Ar ’
300
E = 01 ~20000=3x10" vt
=_ AV _4AV
2. Ar  2Ar
26. E =£3‘ =r'= £
r
E'=4E=4x200=800N/C
27, Properties of electric field lines
. d WSt
28 According to 3 application of gauss’s law, the electric field between two equal and
opposite charged plates is £=.C.
i £,
29.  Gauss’s law 'is used to determined electric field intensity due to different charge
configuration. :
K =L
3 E 7€ r
v
il V.d =_£T
V V
g,=——=—=8
AR/
32.  Because current flows from higher potential to lower potential.
% av=lS_gy
q 4
34, Aswe know,
V= .}Eﬂ = & = M_I‘L -
r vV, q/n .
v, =&xixv. => \'A =ﬂxlx5=:V, = 'S"'ou
3 3
L q q
3 v=_L2Z
4ne, r
19’
v 2x10°x50x1.6x107" _ v _gox10°V
9x10™"
36. Co=g,xC.
Bk
L AL, T8
v, sV 190 g0y _
g 10 g .
. i ¢ direction of electric field potential decreases.
e
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Eﬂ‘i"__—____#_——__’———————_——;——"__‘
1 Q !

4ne,’ 1 r

38,

39, V=—k9-=>Vu:-l-
r r

40. AtO,E=#0,V=0
+q o -

41. KE=qAV
where q, =2¢
KE =(2¢)(10°V) =2x10°¢V = 2MeV
42, Both plates has opposite charge having magnitude "Q" )
.43, ___Energy stored in a capacitor and some loss of energy in the form Pt ns in posietanze,
4, Q=CV .
Q-2x10“xl2=Q-2.4x10" c

4. Q=Cv
Q_20x10°
v=2a =10volt
C 2x10® "
46.  Q=CV=(6x10")x200=12004C
47, Wehave C=5d o 4o G4 3XSXI07 ) oo 100m?
d & 88510

: KeA G K, _ C_S
e GG K B ey
L et e el e

4. c_'_,=;‘*—‘;-;5=>c__,xk
50, c-"a‘—zu

51.  As, C,,=gxC,  =C=100x10=>C=1000F

52.  When diclectric is inserted between plates then capucltance will increase
53. mformahon

54 C, =—2= d » Thickness of plates hns no effect on the capacitance of a capacitor.

energy 1,
E
volume 2£

55.  Energy density =
56. As we know,

R :
U, = zcv’ gc b but U_ #2qV

57. E=%CV’=¢E¢:V’
V'=2V = E'=4E
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| ==

","’-’-‘1——\___51;@__“‘“"'

E=-1‘CV=='V== —2-!3.
2 C

2x20
V= T=>V=*lz=2voll

1
= _Cp?
59, Energy 2

1 1
60- U:ECV:=EKIK(4)= =81

g1, A capacitor charging and discharg
2. RC=time constant
If RC is small then time consta
discharged quickly.
¢3. - Indischarging of capacitor, current increases exponentially.

PAST PAPER MCQ’S

ing €xponentially.

nt will also small then capacitor will be charged and

¢4. AKE=qAV ‘
=(2¢)(3V)=6eV

=6x1.6%10"" =9.6x107"*]
65. ° Definition of potential difference

67. AV=Ed
.68,  Smaller value of time constant, RC leads to more discharge.

69.  Encrgy stored = -;acv’ = %(1)(10)’ =501
0. c="‘—:°-=>c=(2—?)-f"—

=d
: 2

M. Q=CV=(5x10%)(12) =60uC

=4C

7 BT s NN Lol ok SR T 174 T g

d 2x107
7n. p=AV

Ar
W B

d ; o 4
B, gAY L paT==

Ar m Cm qg C

' 4A)e
. ' o by b et

7. Length=L'=2L, Width=W'=2W=>A'=2Lx2W=4A=C del =2C
2 . 118
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Topic-6 Electrostaticy

T U=1QV=-!-x10x4O=ZOOJ
2 2
|
<
(9x10°)(2)q,
32
80. ';=(4f+ 3})m:> H =y4' 43’ =5m
kq

3 F=X%_pe
 §

=q,=1x10"C

. F=S%;.
r

= (9x10°)(5x107)(4i + 3] . R
E=ﬁ;=_f_=( ) . I )=(l440i+1080j)vlm
r r’r (5) x5
81.  In uniform electric field then at point A, B, C a charge particle will-experience same
force. . :
[¢] 40C
. C==% AV=V,-(-V) AV=200 C=22=2F
- AV ¥ ( ) 20V
ke’ ke’ Fe ke* R?
83. e=P Fe=_RT Fp=—ﬁ-z- Fp:-Fx-k?zl
84, k=9x10°Nm’C?
8. E=L ' :
qﬂ

86. P=V]=>%=VI=:> E=VIxt=22x025x1=055]
Q=1t=0.25x1=0.25C

\ -5
87. V:%‘l:w-ﬁljxlo‘v

88.  For discharging = q = qoe™*° (Dividing by C) so: g/C = qo/C(e™RO), Y=Y/ e-URC
89.  Electrostatic force is mutual force

9. E=Kgi?
91, F=£qlz_q!.
T ;
.92, Eoc—lz-fot r'-—-2r=:»E'=E
r 4
Vo:l=>V'u:-l-.—.>V’=!
r 2r 2 1
93.  Energy =qV=5ex25=125¢V =125x1,6x10""J
TR LT
Ar Ar
98 Pessllall
- »
| Bl 1 .
—=2=V,===0.5 Volt
. v, 2
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Electrostatics
. E=— 4 1
e dre,g, r? '_’-EK-E"
97.  Incapacitor electri | ’ £
_ sk 1 : cal energy is stored in the form of electric intensity
= 5 €, E
98. RC=¢ =$(0hm)(farad)=ﬁm
9. c=2%
. 1
100. F o —2 .
i '
0. E=F -
102.  Atequilibium $F=q
103. Fortwo capacitor of series C,= Mﬂ iy
Sum G +C,
W
14, V=—
q F,
105.  On equipotential surface AV =0
W=gAV =0 ;
106. C=4zs, (—’?—"_)
b-a
107, Sow_nc_.
Cm’n -— .
2
8. v=Z
2c
109. V= i
q
V= @ =300V
2
m. o= _I-Q, =g . ‘
£, £,
So, we cannot find permittivity by using Gauss's law.
111, Information.
112.  Information.
3. a=F/m=qE/m ‘
E#0s0 a0
14, w =U= —Q-z—
2C - e g
0'=20 - .
W'=4w
115, Application of Gauss’s law.
| T =
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Ae,
116, C=—%*
d

Capacitance is independent of thickness of plate.
117.  Unit of potential difference is volt.
ns, v=%
q
119, leV=1.602x107"%J
120. Book formula.

121. .
o J00-X o X o
P Q ’
G -0
VotV =0
- T
kx3x107°  kx1x10 Ty o
100-x X
122,
Eec—l-
rl
r=<
2

E'=4E =4x200=800NC"

123. Information.
124. -

F'=4F
125. Information.
126. Book formula.
¢ C. 8
127, c.=9% B_o1aur
= " G+G 6 5
128, K.E=gAV=1.6x10""x20=32x10""J

9x10° x1x1
T

129, F=Y% =9x10°N

rt

130. C,, =5,C.. =2x20x10° =40uF
g Clnl = zcl-:
131. Mathematical formula.
js2. £=£ ’
q
133. Information.
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ELECTRICITY

PR{\CTICE EXERCISE

A

i B. C. D.

For which of these Junctions, is the following equation correct? 1 + =3+ I4
A A B.B
c.C . D.D -

Q2 Kabir bought § pew light bulbs of 59 W each in addition to the 7 bulbs he already
had in his house which were also 50 W each, Calculate his electricity bill, if he keeps
the new bulbs on for § hours and the older bulbs on only for 3 hours, and the cost of

~-— one unit of electricity 45 Rs, 60.
A.Rs.136 B.Rs.137
C.Rs.138

D. Rs.139

Q3 l: lpotenﬁomeler, the ratio of emf of cells is equal to the corresponding ratio of
their:

A. Balancing lengths B. Balancing currents
; D. None of these
Q4  An engine uses 30 A of current. The resistance offered is 15 ohms. Calculate the
Power consumed by the engine in horse power.
A.18hp _ B.19hp
C.17hp

D. 13500 hp
Q5 Acurrentof3 A passes through an electri

c circuit for 5 minutes and does a work of
900J. What is the emf of the source? .
A 3V

B.1v
C.5v D. 10V
Q6 A cooler of 1500 W, 200 volt and & fan of 500 W, 200 volts are to be used from a
‘ household supply. The rating of fuse to be used is
A 25A : B.5.0A
C.75A D.10A

Q7 An electric current is passed through a circuit containing two wires of the same
material, connected in parallel. If the lengths and radii of the wires are in the ratio
of 4/3 and 2/3, then the ratio of the currents passing through the wire will be
A3 \ . 8/9 :

B

C.13 D.2 :
Q8  Three resistors are connected as shown in the diagram using connecting wires of

negligible resistance, - .

P e ()
10 2.0Q | 3.0Q

What is the approximate resistance between point P and Q?

A 050 B. 2.0

C. 080 . ' D. 22Q
KETS. PRACTICE BOOK ~
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Current Electricit,
—7

Topic-7
Q9 Thecurrentina resistor.is 8.0 mA. What charge flows through the resistor in 0,020 52
"~ A.016mC B.4.0mC
C.1.6mC D. 0.40 mC

Which of the following statements is not true?

e A. Conductance is the reciprocal of resistance and is measured in siemens
B. Semiconductors diode are ohmic devices
C. Ohm's law is not applicable at very low and very high temperatures
D. Ohm’s law is not applicable to electron tubes, discharge tubes
Q.11 Ohm’s law establishes a relation between
A. Current and voltage B. Resistdnce and voltage
C. Charge and voltage D. Current and resistance
Q.12 For an ohmic conductor, doubling the voltage without changing the resistance wiy
cause the current to
A. Decrease by a factor of 4 B. Decrease by a factor of 2 —~—
C. Remain unchanged D. Increase by a factor of 2
Q.13 Which equation is used to define resistance?
A. Energy = (current)? % resistance x time
B. Power = (current)® x resistance
C. Potential difference = current * resistance
D. Resistivity = resistance x area + length
Q.14 The charge of an electron is 1.6 x 10" (C) How many electrons strike the screen of
a cathode ray tube each second when the beam current is 16 mA
A. 10" B. 107"
C. 10" D. 107"
Q.15 The following four wires are made of the same material and are at the same
temperature. Which one of them has highest electrical resistance
A. length = 100 cm, diameter = 1 mm B. length = 200 cm, diameter =2 mm
C. length = 50 cm, diameter = 0.5 mm D. length = 300 cm, diameter = 3 mm
Q.16 The resistance of a wire of uniform diameter d and length / is R. The resistance of
another wire of the same material but diameter 2d and length 4/ will be
A 2R B.£ C.R D. L
2 2 )
Q.17 When the length and area of cross-section both are doubled, then its resistance
A. Will become half : B. Will remain the same
C. Will be doubled D. Will become four times
Q.18 The example for non-ohmic resistance is .
A. Copper wire B. Diode
C. Carbon resistance : D. Tungston wire
Q.19 A wire 100cm long and 2.0 mm diameter has a resistance of 0.7 ohm, the electrical
resistivity of the material is ) )
A.4.4x10"*ohmm B. 1.1x107chm m
C.2.2x10%ochmm D. 0.22x107 ohm m
Q.20 Which of the following have the same temperature coefficient of resistivity?
A. Iron and silver B. Platinum and silver
C. Iron and platinum D. Silver and gold
Q.21 When a wire is stretched double of is length, then its resistance will be
A 16R B.4R
C.2R s D.8R
_—-l-/
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| o A wire of resistance R js

cu ;
happens to resistivity; ¢ into two equal parts, its resistance becomes R/2, what

A. Double :
. Half B. Same
o013 i wire of resistance R g stretched One fourth
d will be ed four times its length uniformly. Its new resistance
L %
The resistance of
X wire is doubled? *wireis 1 0. Which of the following is new resistance if length of
A.2Q B.4Q C.-I-Q Dln
-39
@25 When Cu and Ge are cooled to - 150 °C Then resistance of Cu  and that of Ge
A. Increases, increases B Becrctes, e AT
, C. Increases, gecrcases D. Decreases, increases
Q26 Ifa wire conductor of 0.2 ohm resistance is doubled in length, its resistance becomes
- A. 0.4 ohm B. 0.8 ohm :
£ ool D. 1.0 ohm
Q27 Hr=0,R=ew, (V= &-1Ir) then
A Yox B.V=¢
ki D.V=0

Q28 ' An 8Q resistance connected to g battery with internal resistance draws 1.6 A and if

a 30Q resistance is connected to the same battery if draws 0.5 (A. What is the
current drawn by a 6Q resistance from this battery?

Z A.2A B.25A
. C.22A D. None of these
1Q29 Internal resistance of ideal current source is
| A. Infinite - B. Very low
C. Zero D. Very high
{030 Internal resistance is the resistancé offered by
A. Source of e.m.f B. Resistor
< C. Conductor D. Capacitor
{031 An electric current source is actually sourceof
! A. Current B. Energy
C. Charge - D. Power

032 A new flashlight cell of emf 1.5 volts gives a current of 15 A, when connected directly to
3 an ammeter of resistance 0.04 2. The internal resistance of cell is

A 0.040 & B.0.10Q

C.0.06Q D.10Q - )
:Q-33 If the current in electric bulb decreases by 0,5%; then the power in the bulb decreases by
| +  approximatel ' :

AI.,‘;% (5 - B.0.5%

C.2% - D. 0.25%

EQ'“ What will be energy used by the battery if the battery ha: to drive 6.28 x 10'®
" electrons with poténtial difference of 20 V across the terminal? .

i : B. 15 joules
é féc""lﬁs D. 20 joules
:Eh\‘_-___lou cs

1
8 PRACTICE BOOK : 21

CamScanner


https://v3.camscanner.com/user/download

Toplc-7 Current Electrici!

Q.35 1 horse power =

A. 746 kW B. 746 W

C. 746mW D. 746MW )
Q.36 If Riand Raare respectively the filament resistances of a 200-watt bulb and 100y,

bulb designed to operate on the same voltage, then .

A. Ryis two times R2 B. Rais four times Ry

C. Rzis two times Ry D. Ryis four times Rz

and the other 200 volt 100 watt 4,

Q.37 Two electric bulbs, one of 200 volt 40 watt
connected In a house wiring circuit
A. They have equal currents through them
B. The resistance of the filaments in both the bulbs is same
C. The resistance of the filament in 40-watt bulb is more than the resistance in 100-watt byl
D. The resistance of the filament in 100-watt bulb is more than the resistance in 40-watt buly

Q38 A heater coil is cut into two equal parts and only one part is now used in the heater, Th,

heat generated will now be
A. Halved B. Four times
. C. One-fourth D. Doubled
Q.39 A battery is used to light a 24 W electric Jlamp. The battery provides a charge of 129

Cin 60 s. 3

Hw

L @
What is the potential difference across the bulb?
B.12V

ASV
’ C.24V D. 120V
Q.40 A 100 W, 200V bulb is connected to a 160 V supply. The actual power consumption
would be '
A 64W B. 100 W
C.72W . D.90W '
Q.41- Electrical energy is converted to heat at the rate of
A, IRt ¢ B. PRt
. C.I'R D. VIt
Q42 A 40 W lamp turns half the electrical energy to give light. How much light energy does It
give out in 10 87
A.200) B.800J
C.400J D.40J
Q.43 An electrical bulb marked 100 W, 200 V would mean the resistance is
: A. 200-ohm B. 50 ohm
C. 400 ohin D. 50 ohm
Q.44 You are given four bulbs of 25 W, 40 W, 50 W and 60 W. Which bulb has the lowest
resistance?
A25W B.60W
c.50wW D.40W
Q.45 SI unit of resistivity is
A. Q-m? B. (Q-m)?
C. Q- D. (Q-m)”!
d are at the sao*

Q.46 The following four wires are made of the same material an
temperature. Which one of thiem has highest electrical resistance
A. length = 100 cm, diameter = | mm B. length = 50 cm, diameter = 0.5 mm

C. length = 200 cm, diameter =2 mm D. length = 300 cm, diameter =3 mm
. =
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coefficient in K-17 ¢ 100 Ohm at 9 +c and 200 Ohm at 100 °C. What is its !etl:ll:';l';;“o;‘)"
A.-0.01 ™
C.-1273 B.0.01

48 The heat produceq by a current | i the D. 11273

Wwire of resistance R during time interval t is
A. PRt

(MCAT 2008)
] 2
C.I’Rt DR
49 The fractional change'_ in resistance per Kelvin is known as: (MCAT 2009)
A. Temperature coefficient of resistance B. Linear coefficient of expansion
C. Thermal coefficient

D. Volumetric coefficient of expansion
50. The energy supplied by the cey to the charge carriers is derived from the conversion

51 The deviation of I-V gr

D. Increase in temperature and decrease in resistance .

52 The equivalent current which passes from a point at higher potential to a point at a
lower potential as if it represented a movement of positive chargesis (MCAT 2010)
A. Electronic current

B. Magnetic lines
C. Electric current D. Conventional current

153 The substances like germanium and silicon have
A. Negative temperature coefficient B. Positive temperature coeffi
C.Both A and B i * D. None of the above

254 1f2 A current passes through a resistor when connected to a certain battery, If the
resistance is replaced by the double resistance, then the current will become

(MCAT 2010)
cients

" (MCAT 2011)
A2A 2 B.6A"
C.4A D. 1A
Q.55 Which one of the following is I-V curve of a ]uncli'on diode? * (MCAT 2012)
1 ) ;
|—
: — = B v
A : ' 1
s — v ‘ D. L _
Q5 Electric charge on an object is mea::::: ::Ii.micm P lh:h‘ig:?ro;otr;;
50 *
tAharge c:n be elP“’“: in term B. 5x107® ampere second
. C. :::3* ampzr: ::n‘): g D. 5x107* ampere second
. amper —_—
| '\_ 3 123
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lfed across 6Q) resistance t

o have a steady flow of current,
ss the same resistance to have 5

Q.57 12-volt bntlﬂy is app

What must be the requ

steady current of one ampere?
A. I2¥ ’ B.1V
C.3V D.6.V ) i

Q.58 Resistance between two opposite faces of square lh_m film of area mgA having
thickness of 1um if resistivity of material is 10-¢Qm will be: (MCAT 201)
A. 1000 Q 11:3) ll.(01Q

I the po r is doubled: (ETEA 201¢)

Q.59 If the potential difference across a resisto .
A. Only the current is doubled . B. Only the current 1s halved
C. Only the resistance is doubled D. Only the resistance 1S halved
hrough a 12W bulb in 2 time of 50 second. What js

Q.60 A total charge of 100 C flows t
the potential difference across the bulb during this time? (ETEA 2016)

A.0.12V B.2.0V
C.6.0V D.24V . ;
Q.61 The temperature coefficient of resistance of a semiconductor is: (ETEA 2016)
A. Positive B. Negative
D. Zero

C. Imaginary
Q.62 2 x 10° electrons passing through a conductor in 1 ms. Find electric current flowing
through conductor: (MDCAT 2017)
A 32x10°A B.3.2x 1071°A
C.320x 1071°A D.032x 107"°A
Q.63 A carbon resistor is connected to a battery of 50 volt and 2 ampere current is passing
through it. If voltage is increased to 75 volt, current will become: (MDCAT 2017)

A.3Amp B.4.5Amp
C. 1.5Amp D. 6Amp
Q.64 When the current is neither drawn from a source nor given to it then: .
(MDCAT 2017)
A E=V; B.E>V;
C.Vi>E D. Both “B"” & *C”

Q.65 When potential difference is applied across the ends of uniform wire of length / and
radius r, a current J flow in the wire. If same potential difference is applied to the
" ends of another wire of the same material but of length 2/ and radius 2r, the current

in the wire is (MDCAT 2018)
Al4 .. : . B.1
C.21 D. 112 e

Q.66 The reciprocal of the conductance is called (ETFA 2018)
A. conductivity B. Resistivity
C. Resistance D. Inductance

Q.67 A typical mobile phone of 5.0 V and an internal resistance of 200 m Q. What Is the
terminal P.D of the battery when it supportsa current of 500 mA? . (ETEA 2018)
A48V B.4.9V

C.50V , D. 5.1V _
Q.68 A metal cube with sides of length “a” has electrical resistance R between opposite

faces. What.is the resistance between the opposite faces of a cube of the same metal

with sides of length 3a? (ETEA 2018)
A.9R B.3R
C.R/3 2 D.R/9
i &
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06 A filanieat lamp pgg e

i a rﬂsista
::e:;w r dissipateq i, the lal;::?;or 180Q when the current in it is 500(72;5}:”2’;;;;
C. 290 W B. Q0 w
70 A cell of interna) re D.3s0 w
¢ a resistor of reslstn::;:l;n; €2.00Q ang electromotive force (e.m.f) 1.5V is connected to
0 Q what s the Potential difference across 302 resistor.

A.5V (ETEA 2018)
C.09V B.1.2v

Q71 Calculate the rate g D.o.6v

whic
provides a current of 0,1 A:,:TEE[};#!I transferred by 220 V mains supply which
A, 22 kW (MDCAT 2019)

C.22kW B.22W
Q.72 A copper wire has }e D.22w

halved thc isngth ap "8th L ang Cross-sectional area A. Its resistance is R. If we

d halved the diam

of this wire? eter of wire, then what will be the resistance
AR (MDCAT 2019)
- C.3R i
Q.73 A car battery has EMF of 13 =
g 60 ampere current, theg : Volts and internal resistance 5x 102 ohm. If it draws
A dudie erminal voltage of the battery will be (ETEA 2019)
¥ B. 3 volts
C. 15 volts D. 9 volts
Q74 One kilowatt-hour is commanly termed a5 one commercial unit of electric energy
which is eqsulal to (NMDCAT 2020)
C.3.6 x 10%j D.3.6 x 10°j
Q75 When a wire is compressed and its radius becomes 2R then its resistance will be: -
(NMDCAT 2020)
A. I6R B.4R
C.1/16 R D.1/4R
Q76 One of the following is an ohmic device . (NMDCAT 2020)
A. Filament bulb B. Semiconductor diode
C. Transistor * D. Copper wire
Q.77 The change in a resistance of metallic conductor below 0°C? (NMDCAT 2020)
A. Nonlinear : B. Curve
C. Linear D. Curvilinear
Q78 The power of an electric bulb is 100W. It is connected to 110V power is supply. The
resistance of electric bulb will be? (NUMS 2020)
AllQ B.121Q
C.200 D. 200
Q1M It length of the wire becomes two time to the original value and area becomes one
‘half to its original value, then resistance of the wirel becomes: (NUMS 2020)
z B. Four times
A. Double " D. One fourth
C. One half )
‘T8 PRACTICE BOOK -
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Q.80 Conductivity depends on (NMDCAT anl)
A. Temperature and nature of material B. Length
C. Area D. All

Q.81 A load of resistance 0.04 € is attached to the cell hsn:ing EMF1.5Vand 154,
drawn in the circuit. The internal resistance of cell will be (NMDCAT 2021)
A.06Q B. 0.06 Q2
C.6Q D.03Q

Q.82 Bulb Having Current 200A, and Voltage 220 find Power (NMDCAT 2y
A. 22kw ) B. 44kw
C. 44watt D. 40 kw

Q.83 A heater of 400 Watt was on for 5 hours what is electrical Consumption

(NMDCAT 2021)

A. 20KwH B. 12KWH
C.2KWH D. None

Q.84 Which of the following bulb has least resistance? (NMDCAT 2021)
A.50 W * B.100W ’
C.200wW D.300 W

Q.85 How much potential drop exist across closed switch? (UHS 2027
A0V B.1V
C.2v =4 D.3V ) .

Q.86 A 3V battery is connected in series with ammeter and 2 ohm resistance after short
circuiting. What will be reading of ammeter? (UHS 2027
A 1A . B.1.5A
C.5A D.6 A

Q.87 The resistance of a conductor does not depend on which of the following? (UHS 2022)
A. Area B. Resistivity
C.Length - D. Mass

Q.88 Which of the following statement is NOT CORRECT Kirchhoff’s rule? (UHS 2022)

A. Kirchhoff’s current rulé based upon the law of conservation of charge -

_ B. Wheatstone bridge is an application of KirchhofT's rule

C. Kirchhoff’s rules are more suitable in AC circuits
D. Kirchhoff’s voltage rule based upon the law of conservation of energy

Q.89 What do the substances whose resistance decreases with increase in temperature
have? (UHS 2022)
A. High temperature coefficient B. Negative temperature coefficient
C. Positive temperature coefficient D. Zero temperature coefficient

Q.90 A low voltage supply with an e.m.f of 20 V and an Internal resistance of 1.5 ohms is
used to supply power to a heater of resistance 6.5 ohms in a fish tan. What is the
power supplied to the water in the fish tank? (UHS 2022)
A.41W . B.50 W
C.53W 25 D.62 W

Q.91 Ohm meter is the unit of: (SZABMU 2022)
A. Resistance B. Resistivity
C. Conductance D. Conductivity Lo
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3.94 'i0e tetal regjgy e D

Q A. L REER wire is inversey Proportional to: (SZABMU 2022)
C. Tcmpt:ratum B. Area

Q.93 Potential divider ¢ D. Time

A. Current js dividci;':“" is mage when;
C. Resistarice jg divideg B.Emf source is divided
Q.94 A conductor

as r, D. Number of electrons are divided
its radius js re'duce':;i:mnte R. Ifits length is stretched to twice the actual value and
0 one thiygq of its original values, the new resistance will be:
A.3R (ETEA 2022)
C.18R b

Two elect ‘ D.27R
g8 cohnectecd':; ;':ﬂu\)f 5‘::”l and “B» of Powers 500W and 2000W res'pecti\:‘ely are
-curlrezut passing lhruughph{'l[h E;:?:u of current passing through bulb “A™ to the

(ETEA 2022)

B.9R

it (ETEA 2022)
ol _ i
96 A conduct - 1:16
i e ual' to-c or has length €qual to 1t meters and radius r meters. Its resistance will be
qual ts: (ETEA 2022)
A.R=pr
L B.R = pr?
C.R= pr D.R= Pr‘
Q97 When two conductors each of resistance R are attached in series to external circuit,
their net resistance |s: 7 (ETEA 2022)
A.R B.2R
C.3R D.4R
Q.98 In a conducting electric wire, the electric current flows due to: (ETEA 2022)
A. Protons B. Ions
C. Holes x D. Electrons
Q.99 Which of the following is Ohmic device? (BMU 2022)
A. Filament bulb B. Trausisior

C. Semi-conductor diode

D. Copper wire
Q.100 The internal resistance of a battery is due

to whicii of the following reasons?

) (BMU 2022)
A. Electrolytes B. lons moving charges
C. Moving charges . D. Static charges y
Q101 When different resistors are connected across the terminal of a battery: (DUHS 2022)

A. Both emf and terminal potential diiference becomes zero

B. Both emf and terminal potential difference changes

C. Its emf changes but terminal potential difference remains the same
D. Both emf and terminal potential difference remains the same

E. Its emf remains same but terminal potential differerfce changes

Q102 A battery of emf ‘E’ has an internal resistance ‘r’, If current ‘I’ is drawn then

terminal potential V. is given by: (DUHS 2022)

A V=E+l ST B.¥=E-Ir

g, g : D. ¥ =&

Vodan
B
l+r : :

Sl o ——
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Q.ﬂb The electrical energy dissipated as heat in a resistor is: (DUHS 2023
A.VR B. VIRt ¢
C.I’R D. PRt
E. IR
Q.104 Resistance of 50 and 10 Q are connected in parallel. If the P.D across 5 Q resistor s
20V then current through 10 Q resistor will be: (DUHS 202)
A.05A B.20A
C.4A D.I0A
E.2A :
Q.105 A conducting wire of resistivify ¢ p’ is cut into two equal parts. The‘resistivity of each
part will be: (DUHS 2022
A. The same B. One fourth
C. V2 times - D. Halved
E. Doubled
Q.106 Four cells of emf 3 volt are connected in series to form a battery. Net emf of the
combination is: (DUHS 2022)
A. 12 volt B. 1.33 volt
C. 9volt D. 7 volt
E. 3 volt
Q.107 The magnitude of current in metals is proportional to the applied voltage as long as
; temperature of conductor Is kept constant. It is statement of: (NUMS 2022)
A. Joule's law B. Gauss's law
C. Ohm’slaw D. Ampere's law
6.108 The resistance of pure metal increases with: (NUMS 2022)
A Increase in temperature B. Increase in pressure
C. Decrease in temperature D. Decrease in pressure

e
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Topic-7 : Current Electricity

- (5) R [0) s
EXPLANATORY NOTES))
, PRACTICE EXERCISE
1. According to Kirchheff's current rule.
Current flowing towards a point = current flowing away from point.
2. New bulbs = 5; Old bulbs = 7; Total wattage of new bulbs = 5 x 50;
Total wattage of old bulbs =7 x 50; Time the new bulbs are kept on = 5 hours;
Time the old bulbs are iept on = 3 hours
The number of units of electricity consumed by new bulbs (ny) = (total wattage x time in
hours) / 1000 = 50x5x5 /1000 = 1.25
The number of units of electricity consumed by old bulbs (nz) = 50x7x3 / 1000 = 1.05
Total bill of electricity = number of units of electricity consumed x amount for one unit
of electricity
=(m +n2) *x 60=(1.25+1,05) x 60 = 138
Therefore, his electricity bil! ill be Rs. 138,
s, &4 '
E! 12
4, Current used = 30 A; Resistance = 15 ohms
The required equation is: Power = current? x resistance = 30 x 30 x 15 = 13,500 Watts
 We know that, 1 Watt = 746 horse power (hp). So, 13,500 Watts = 18.096 hp, which can
approximately be equal to 18 hp.
5.

Therefore, the engine consumes 18 hp power.
Current = 3 A; Time taken = 5 minutes = 300 seconds
Work done = 900 J; Power = Work done / Time taken = 900/26u =3 W
Power = Voltage (emf) x Current — Emf = Power/Current=3/3 = |V
Therefore, the emf of the source is 1 volt.

6. Total power used, P = P; + P, = 1500 + 500 = 2000 W.*

Current drawn from the supply, B
1= f- = .20;.0 104
200
. J 2 2
7. bW R _G.(n =2[3) - |
N TR T
8. . Current divide in each case

So all resistance are parallel so ¥ = 1 + ! +l
a5 2.3
R, =0.5Q '
9. O =1r=8x10"x0.020=0.16mC
10,  Semiconductor diode is non-ohmic device.

I eVt
; ; R :
eIty ‘
12, I=E=»lacV (+- R =constant)

13. V=R g
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= Q = E ~ n e
14. I_T- t =16x|0!="‘¥—l-'-%-l-g_._=>n=|on
{ {
R=p—x—_F i " ( .
5. : Pa = gi For highest resistance 37 Should be maximum, which is correct for
option.
4pL 4p(4L) 4
=t = _4pL ,
6 REg =k m4d? " gr = R=R
/ 2,
11. RIK;ﬁRJKI;I.Q.Rzu;_ -.-R|=R:
18. Because pi 3"2Ph of diode is non-finegr.
RA_Rar Rrd® 07x3
=— = = =2-7x3.14x4x10¢
B SR —"--——-.;:_l_i&_ﬂ_leo*nm
0.  Iron and platinum (information from text book).
by ® pL _p(2L) 4xpL R =4
. DY Y Akt <P O
2. Resistivity does not depeng upon dimension (L,) of wire. It only depends upon nature
! & temperature of wire,
: pL
i R=—=
’ 23' A
= '=é. .
L'=4L= A 2 ==. -
. R=%I:=>
: 5. Temperature coefficient of resistance = al ;;'2'
' 2a=+ve for CuTT= R or TR
& a=-ve for Ge=>T T Rlor Tl T
So resistance of Cu decreases & that of Ge increases by cooling or decreasing -
i temperature.
{2 R«lL
1. v=eg-Ir
2. v=e-Lr=IR, =e-Ir
' (16)(8)=e-1.6r=> [128=e-1.61 > (i)
(15-12.8) =(e~16r)- (£~ 0.5r)
22=-Lir=[r=2
E=]6V
LR, =e~Lr=[15=£-057 - (i)
£=|(R+|-)=;. 16= l(6+2)=°
' B Internal resistance of ideal current source is zero.
| e— : : 131
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.m.f.
30.  Internal resistance-is the resistance offered by source of em
31.  Source of emf provides energy.
3. V=e-Ir=>R=s-Ir
(15)(0.08) =1.5-(15)(r)
o.6=|.s-|5'r=>15r=%53=o.osn

33.  %age increasein F = 2(%age increase in 1) = %eage increasein P = 2(0-5%) =1%

W o
34, Q=ne=628x10"x1.6x10"=10x10" =IC:AV='§=W=QAV—IX20_2M \

i

35, lhp=714 Wat

1 P R, 200 R
3. Px—=-l=—1=>—=—2=R;=2R
SRl R, 000 By et * O

2 : 1 (200)"
LGP, o L) T andR,=-‘—I‘-=£-—L=4OOQ
R "B 40 P, 100 .
So,Ri>R:

37. P=

3. H=IR=H' =(21)’(§)¢ = H'=2H

39. P=VI=V$

_ Pt _24x60 _

V=—= 127
Q 120
& ooy 2 2 2
40. R=K—=E‘Q=4WQ=P=L=Q&=“W3“
P 100 R 400
4l. H=I'Rt
42, E=Pxt=(20)(10)=200/
v? v: 200’
43, =—=R=—="—=4
R Py

44.  The resistance of high power devices is smaller than the low power ones. The resistance
2

of 60 watt bulb is smaller than-40 watt bulb and so on P =-‘l';— For a given voltage,

P« —lli. So, 60 W bulb has the lowest resistance.
45, p=—=—=

; ;o I g ) '
46. R o« — . For highest resistance —;*should be maximum, which is correct for option.
g r A '3 %
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a=Ri=R, _200-100 ;0o O

e 8 e
Rt 100100 ~ Tooxigg = °O!

48.  According to Joule's Law K = I’Rt

49.  Definition of temperatyre co-efficient i '
50. The energy supplied by the e e

: cell to th .
“;l‘tlnerzlcn! energy into electrical energy, e
51 ¢ deviation of I.V graph means, T. e
. 52.  Conventional current g » femperature is not constant. So AR oc At

53, The substances like.

Current Electricity

47.

is derived from conversion of

- sS.

iy germanium and silicon have negative temperature »co-cfﬁcicut o
54,
V =same
1
le— 5I1=2A  if R'=2R r=l_2_
R 273 1A
|' f
4 v g
. 56. Q=5uC=Q=5x10"%As
o) Vi LR, vo12
5T 2= o I=—=—=
A ""R 6 A
I I1x6
. V=1—R1 V= =— =
# I,R,'xl A x6><12 4
-6
58 Rmpt=PL_p 10° .0
A r ot 10
59. Ohmlaw Vel
P P Pxt
60. V=—=—=2
- 2-°°@
) t
61. a= AR
! RAT
2 & -19
g Lok 20 XL6xI0 0.y,
A 10”
63. VeI, s =£1=[z=5-x1,=-§x2=>12=3/!
. A ¥ 50 .
P 6 vi=e-Ir=>I=0=>vt=¢
65, .
I=£,R=££=££:
R A nr
x(2r) 44 2 % R
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Topic-7 P Current Electricity
—Sciticity
é%. G=-
) R
67. E=I(R+r)
=_&_-—_P£=E
i K A a' a
p3a_p
R="0=X
'"0a? 3a
R
R= = X
69. P=1R
70.  I1=1.5/342=1.5/5 now V=IR=1.5/5 x 3 = 0.9V
V. 220 v (220)
1. =—=—=22000= P=—=2""__ 0y
I 01 R 2200 :
72. R=PL_pPL__pL _4pL

73.
74,

5.

76.
. e

78.

79.
80.
81,

82. .

83.

sE—=R="-"
A 2 D? A
nr' - g /4 nD

Ri=dPL/2 _ 4pL 2(4pL)
TR(D/Y Dia T R
(%)

E=V+ir

E
P=—:-=>.E'= Pxt.=1000x3600=> P=3.6x10%J

( pxi{xAq Vv
Vi R g
A A A

. 4 1
™ o

R=p

4

For copper wire there is straight line graph of I-V
The is linear behavior between change in resistance w.r.t temperature below 0°C
2
p=t
R
R.__:.p_L .
A

Conductivity depends on temperature and nature of material.

e-vi 1.5-15x0.04 °
= = =0.062
ey 15

P=1IV =200x220 = 44 kW :
P(W)xr(hours) _ 400x5

1000 1000 i

Electrical consumption =
2
puks
R

I
P Pt
R
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Joltage across the close Circujt ; s; Current Electricity
e =5=154
I R
R= .._- (Ris mdepcndcnt of magg s5),
mfoﬂ““""“
Definition.
& 20

[=R+r _6.5+|.5=2'SA
p=VI1=20%25=50w

Unit of resistivity is Q.

2pL

g

=18R

—_—=t=a =

When two conductors are connected in series Rq=R+R=2R
Information.

Examples of Ohmic dewccs

Information.

Emf is the cause it always remains constant. According to ¥, = £ -
resistors are connected Req changcs 50 V, changes.

Book formula.

Book formula,

Ir, when different

I=—=""-124 .

Re_g;fnw:yo ‘p’ depends upon temperature and nature of material and independent of
length of wire. =
]nsgtncsEnu_El+Eg+EJ+E4=3+3+3+3 ]2V

Statement of Ohm’s law. TxR
Metals have posmvc temperature coefficient. *
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ELECTROMAGNET! ISM
PRACTICE EXERCISE

when projected with the sam,
and (ii) p-particle?

llowing will experience a maximum foree,
magnetic field: (i) a-particle,

Q.1  Which of the fo
velocity perpendicular to the

A. Both a-particle and p-particle B. None
C. p-particle D. a-particle .
Q.2 Two parallel wires carrying currents in the opposite directions

A. Repel each other

B. Attract each other

C. Have no effect upon each other

D. They cancel out their individual magnetic fields

The direction of the magnetic lines of force depends upon:

Q3
A. Nature of the material of the conducting wire
B. Amount of the current
C. Areéa of the conducting wire
D. Direction of the current

Q.4  The direction of magnetic field at a point on the magnetic lines of force can be taken
along:
A. Normal at that point -
B. Axis of the magnetic line of force at that point
C. The tangent at that point *
D. Can’t be taken

Q.5 The direction of the magnetic lines of force can be found by using:
A. Right hand rule B. Left hand rule
C. Henry's law D. Faraday’s law

Q.6 A uniform magnetic field is represented by a set of lines of force which are
A. Parallel - B. Convergent
D. None of.these

C. Divergent
Q.7 When a current carrying conductor is placed in a magnetic field. It moves from a

region of

A. Stronger to weak field B. Weak to strong field

C. Strong to weak if current is large D. Weak to strong if current is large
Q.8 Magnetic Jines of force

A. Always intersects

B. Tend to crowd far away from the poles of a magnet

C. Are always in closed shape

D. Do not pass through vacuum
A magnetic needle is kept in a non-uniform magnetic field. It experiences

Q.9
A. Neither a force on a torque B. A force but not a torque
C. A torque but not a force D. A force and a torque
G.10 Which of the fo!lowing quantity is not affected by a magnetic field?
. A, Stationary charge B. Change in magnetic flux
C. Moving charge D. Cuwrrent ﬂowing in a conductor
KETS. PRACTICE BOOK T,
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“plc‘s Electrnml('“tj'm
0! :b:el:':’ltg!hi‘l ::;ll:'::el?\:mng conductor is shown in the figure. A person =
ﬂeid observed? At paint “B”, What must be direction of magnetic ]. 3
A. Clock-wise - . l
C. Anti-clock wise D.I ‘O:;Paper | )
ot Magnetic field has its application in . Into the paper
A. Motors

B. Current detector
. Gencrators
c D. All

13 A conductor is shown In the fj
Q shown. What s true about this? Wi gommectel wihthe, fermistl of #2308 15

A. Bis present inside conductor

B. Eand E both are present inside conductor U

C. Bis present outside conductor

D. Bis outside while E is inside conductor

Q4 A square coll 10m? area fs placed perpendicular to a uniform magnetic field of
strength 10° web/m?, The magnetic flux through the coil.
A. 10 weber ) B. 10° weber
C. 10" weber D. 10° weber

Q15 A magnetic field of 2.5 T passes pcrpendiculer to a disc of radius 2cm.
magnetic flux associated with the dic.
A.3.14 x 107 Wb B 314 x 10* Wb
C.3.14x 107 Wb D.3.14 x 10°* Wb

Q.16 A coll of area of cross section 10°m? and 100 turns Is placed in a magnetic field of
IT, with its axis making an angle 60° with the field. Find the total flux associated

Find the

with the field. .
A.0.5Wb B.0.3 Wb
C.04 Wb D.0.2 Wb

Q.17 When the coll is rotated between the pole pieces of a magnet, during one complete
rotation of the coll, how aften will the magnetic flux linked with coil be maximum

and minimum?

A. Maximum and minimum once cach

C. Maximum and minimum twice each
QI8 When area is placed perpendicular to externa

B. Maximum once minimum twice
D. Maximum twice, minimum once
| magnetic field the ragnetic flux will

be?
A. Minimum B. In between maximum and minimum
C. Maximum D. None
Q19 Direction of magnetic flux is
B. Atany angle

A. Normal to the surface
C. Parallel to the surface
Q20 If 0.5°T magnetic field is perpendicular ¢

D. No direction
o the 0.5 m? area then the magnetic flux

would be

A.0.25 Wb BIDW

C.6.25 Wb LD .
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Topic-8 - Electromagneu‘h
e — —— ‘ 1——'__-——\
Q.21 20 Wb magnetic flux passes through the Sm’ area of certain sheet, the magnetj, fy
density would be
A.2Wbm™ ' B.6Wbm?
C.4Wbm™ D.8Wbm™? ,
Q.22 The Relationship between tesla(T) and smaller unit gauss(G) of magnetic mduﬂionh
given by
. A IT=10'G . B.IT=10"G
C.IT=10"G, D.1T=10'G
Q.23 Weber ampere per metre is equal to
"A. Joule : " B. Ncwton
C. Watt D. Henry
Q.24 The unit of magnetic flux density is
A. Wbm™? B.NA"'m"!
C.Tesla - : D. All of these
Q.25 The magnetic induction B is also called the
A. Flux 5 B. Flux density
C. Density D. Tesla

Q.26 A 2 MeV proton is moving perpendicular to a uniform magnetic field of 2.5 T. The
force on the proton is: ’

A.25x 107N o B.25x10"N
C.8x107"'N - D.8x 102N
Q.27 The magnitude of the force on a moving charge is maximum when angle betweer
the velocity of the charge and the magnetic field is,
AL 3 - B. 90°
C. 180° D. 45° .
Q.28 If a charge particle enters a’uniform magnetic field, there is a change in its
A. Kinetic energy ) B. Direction of velocity
C. Magnitude of velocity . D. All of these
Q.29 The fig shows a uniform magnetic field 3 directed into the plane of paper. A

particle with negative charge moves in the plane, which of four paths 1, 2, 3 or 4
does the particle follow :

e T 4]
“Paibd -—OI-’---- STl chama
T b
A.Path | B. Path 3
C.Path2 D. Path 4

Q.30° Which of the following Statements is false?
A. A stationary charge produces a constant electric field
B. An accelerated charge produces combination of varying electric and magnetic field
- C. A moving charge with uniform speed produces a constant magnetic field.
D.A condu;&tor carrying steady current has no electric field in it
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31 In the given figur
& in.......direction gure the electron enters into the magnetic field. Tt deflects

A. +ve X direction B. -ve X directi
C.+ve Y direction D' _vc Y (;l"cm:?n
Q.32 Inthe formula F = q (v x B), el e
A. F must be perpendicular to v but not necessarily to B
B. v must be perpendicular to B but not necessarily to F
C. F must be perpendicular to both v and B
D. All three vectors must be mutuaiiy perpendicular
'Q.33 [nne figure below, what is the dlrccl:;tlon of the magnetic force Fs?

g ¥ -q
A. To the right B. Downward, in the plane of the page
C. Upward, in the plane of the page D. Out of the plane of the page
Q.34 Which of the following cannot b= deflected by a magnetic field?
A. Alpha rays B. Gamma rays
C. Beta rays ; : D. Cosmic rays
hows an electron passing through a magnetic field. Which

Q.35 The following diagrams :
diagram shows the possible path of the electrons as they pass through the field?

—_—

X X t.3
Path of electron_~

X x % [acyrenc held
Magnetic field % )
A. x X o ' B.
Palh of election © ?_,“,_Mc?u, &
R E R X )
Magneuc fiold . Path of elactron
fo x X % D. ® © ®
Q.36 \\}ark done by magnetic force on 8 moving charge particle is
A. Positive : [B) ‘:‘:;0.
Q3 S hiegalie jcic moving due east enl:::'cs a region of unif
.37 ed particie m on of uniform magneti
A positively charged P -, The particle will _ gnetic

field directed vertically upward
A. Continue to move due cast '
B. Move in a circular orbit with its speed increases
. C. Move in a circular orbit with its speed unchanged

- D-Get deflected vertically U
KETS. PRACTICE BOOK
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Electromagnetigy,
'—'_—-._F—-_'_—‘-"-.
tationary electron, then

B. Electron start spinning

Toplc-8

Q.38 Astrong magnetic field is applied toa s
A. Electron move in the direction of field : r
C. Electron move opposite to field D. Electron remain stationary

Q.39 The magnitude of force on a moving charge is zero then angle between the velocity

of the charge carrier and magnetic field is
B. 45

A.0° ’
D. 120

C.90°
Q.40 An electron enters in a uniform magnetic field mzking an angle 60° with field. Th,

shape of its trajectory in magnetic field is

A. Circle . B. Straight line
C. Parabola D. Helix
Q.41 Which of the following in motion cannot be deflected by magnetic field?
A. Electron v B. Proton
C. Neutron D. Sodium ion

Q.42 When a charged particle is projected perpendicularly in a magnetic field jts

trajectory Is

A. Hyperbola B. Parabola
C. Helix D. Circular
Q.43 When a charged particle moves through a magnetic field, it suffers a change in
A. Direction - ’ B. Energy !
- C. Speed D. No change

Q.44 Magnetic field is caused by
A. Stationary charge B. A moving negative charge only

C. A moving positive charge only D. Moving positive and negative charges both
Q.45 A charged particle moves through a magnetic field in a direction perpendicular to it.
Which of the following remain unchanged for the particle?
A. Velocity B. Speed
C. Acceleration | D. Direction
Q.46 The diagram shows an electron as it enters magnetic field. The path of the electron
- and the magnetic field are in the plane of the paper.
In which direction is the electron initially deflected?

Magnetic field .
/ Incoming path of
' electron v
A. into tue plane of the paper B. to the left of its inct;ming path
C. out of the plane of the paper D. to the right of its incoming path

Q.47 An electron moves in the negative x direction, through a uniform magnetic field in
the negative y direction. The mngnetlg. force on the electron is

v

i3

A. Inthe ncg‘agive z direction B. In the negative y direction
C. In the positive z direction D. In the positive y direction
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EXPLANATOR
. ot NOTES))

Primary POWer =220 x 6 = 1320 yy
Secondary power,= 11.x |00 = 1109

Efficiency = schindarS‘, power 1100
" Primaty power = 33 =043

* 1230

3,  Holding a magnet
generated.

4, Resistance of coil has no effect on emf,

5, Induce current will produce when there is relative motion between magnet and coil,
6. (i) A magnet falls with S-pole along the axis of ring. So according to Lenz's law S-pole
- form along the face of magnet. As shown in Fig. the current clock wise.
(ii) The ring is open. So, no current induced in the ring j.e I =0
1 It is the statement of Lenz’s law.
8. According to Lenz’s law, the current induced in the ring oppose the cause that produce it

inside solenoid will not change magnetic flux. Hence no emf is

Y

(I=]

9. All options are correct by using Lenz's law.

10. E:—Nﬂ:gxéﬂ
At At

11 g=N(;ﬁ); A,_-,oge=500x1>c(1(‘.l>c10")z cos0°=5V
t

S Ab_ Q_ 8
12, 5 L SRR JECHLe
O g A

13,
() A magnet falls with S-pole along the axis of ring. So according to
lenz’s law S-polg form along the face of magnet, As shown in Fig.

. the current clock wise. ' :
@  Dueto repulsion between magnet and ring, the accel sration of

' ot
—__Mmagnet is less than g™
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Topic-9 Electromagnetic Inductiop
e b,

14.  Lenz's Jaw is a manifestation of the conservation of energy.
15. As, e=NwABsin0

For maximum induced emf 6 =90°

e=NwAB
16. I=1 sinwt=I sin(2xft)

From the graph, the period T is 2.5 ms.

1
fe— - 400Hz
EIOQUENcY, " & = e IT

I=1,sin(2n(400)t) = I, sin(800nt)
17.  From graph .
Vv, =2V
T=5ms . 2
=5x10"" sec

=200 Hz
18.  Generator is a device that converts mechanical energy into ele
19.  Qutput of A.C generator is a sine wave,
20,  Electric generator work on the principal of Faraday's law

ctrical energy.

2.  &=NwAB
sm=NmABmw=—£—= i =Z(—}md!s
ME (o) fors) B
; 100x100 )"

Bt . (2 ¥
o PR sm(-F:) =0.5sin [ﬁ:] =0.5sin(10st)
23.  Transformer is a device which is use to increase or decrease’ the alternating voltage.

P=W=>P=samt‘=:>Vu5-;—

24, As, Nudanle
N, V[ -
From relatiu_u current and voltage changes. Only for ideal transformer power remain
same otherwise power also changes. But frequency in transformer does not change.

PR TR

V,- Is
4x10° 1

200

200 '
= =50x10"A =50
=010 a
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fqpi':-hg

,/—\__—f"‘ —_thc Induction

I
AS, =k
26. r Ig
3
I
27.  Because transformer only wo
decrease the alternating voltag

LZ

wiw 2

9
=, IS=E=4.SA

tks -with alternating voltage and it is used increase or
cs.

P ;
78.  efficiency = le_'xmo

input
100 100
- x100= —2_
Vil 22Dx0_5xl°0
100
=—1 = 0,
110 <100=90%
"N N T
29. As, S =-_5__p
g N? vr. [:
% Ay Sl oV L
Ve IV,

31, Inanideal transformer power remain sams.

32, The magnetic flux changes through solid conductor (core material), induce current (i.e
eddy current) are setup in closed path in the body of conductor. It results in power
dissipation and heating of core material.

33.  Hysteresis loss

M. e=vBLsin8
Where 8 =90°
£=vBL

35 () . The eddy current results in power dissipation and heating of the core material.

" (i)  Hysteresis loss (magnetic hysteresis) is the energy spent to magnetize and
demagnetize the core material . 5 '
(ili)  The power also loss in transformer due to resistance of coil.

36, n=Powt . 100%= Yot o0 209
1 o 1A= " 220(5) 1100
%n=0.9%100% = 90%
B B =p=1V,=120x3=360 W
B Pl coupling between pﬁmi;ry and secondary coils must be maximum,
5, Voltage by a battery is D.C but transformer operates on A‘.C
% Thdslorn er is a device use to step up or down alternating current and voltage keeping

power constant ideally. ) . o
4, A machine having moving parts reduce its efficiency duc to frictional losses but in

transformer there is no moving parts.
e . Wl TCE
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Electromagnetic Inducuon

Eg_li______________—————————;—_—————'——'_—____"\‘——-—-\

2. pellll_os
R,
;o LV _ 0020 5,

»=7,(0.8)  (1000)(0.8)

43.  Step-up transformer increase v
44,  Power input = power output for an ideal transformer

oltage level hence current level decreases.

N
‘For current ;l- =L

» N

Vs N Ns
8 BB ek
i Rk

46.  Principle of transformer.
47.  Principle of ac generator.
48. The function of main transformer is to convert one alternating voltage to another
alternating voltage of different magnitude.
49, P=VI
If I decrease and voltage increase
So, P=I*Rt
Power losses will be minimum.
50.  Frequency is used in Pakistan is 50 Hz.
51.  Basically, transformer is used to step up or step-down voltage.
52, Induced emf and induced current flows if there is rate of change of magnetic flux.

=—N22
== t
o Mk
N, V, ;
54,  Instep up transformer voltage increases and current decreases but power remains same.

55, -I!'-=Z'-=!
Ne o bis 1

56. Infqrmation.
57, &=VBL=20x0.6x1=12V

sg AO_Wb_Nm
At s As
59.  Fact.

60. - Conceptual information,
61, - Information.
62.  Fleming's right-hand rule indicates

Index finger — magnetic field
Middle finger = induced current
Thumb = force
4__.—-—"'?0
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Topio-g

ing pri Electromagnetic Induction
Working principle of transform

2 Information, e is mutual induction,
¢s. Information.
¢6. Fact.
¢7. Input=Output
So, heat dissipation = ¢
¢s. Information.
Ag Ag

, &=N—=gsgxc—L
69 Al c:cAr

So, emf is independent of resistance of coil,
0 &e=N %‘é =g AK?-
71.  Faraday’s law of electromagnetic induction.
72. Book formula
73. H=PRt
For long distance transmission current must be low and voltage high to reduce losses and
improve efficiency of system.
74.  Information
75.  InFleming’s right-hand rule
F — Force — Thumb
B — Magnetic field — Index finger
1> Induced current > Middle finger
76.  Working principle of transformer.
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TOPIC DI PRACTICE EXERCISE

10 1

Q.1  The applied input a.c. power to a half-wave rectifier is 100 watts. The d.c, outpy
power obtained is 46 watts, What is the rectification efficiency?
A. 50% B. 80%
C. 40% D. 95%
Q.2 Theripple factor indicates the number of ripples in the
A. A.C output B. D.C output
C. ACinput D. None of these
Q.3 For a half wave or full wave rectifier the Peak Inverse Voltage of the rectifier i
always
A. Greater than the input voltage
B. Smaller than the input voltage
C. Equal to the input voltage
D. Greater than the input voltage for full wave rectifier and smaller for the half wave
rectifier
Q.4  The device which coverts A.C into D.C is called
A. Oscillator B. Transducer
C. Rectifier D. Diode
'Q.5  The types of rectifications are
A3 B.4
C.5 : D.2
Q.6  Rectification is possible by '
A. Transistor B. Diode
C. Amplifier D. Capacitor
Q.7  The semiconductor diode can be used as a rectifier because
A. It has low resistance to the current flow when forward biased & high resistance when
reverse biased
B. It has low resistance to the current flow when forward biased
C. It has high resistance to the current flow when reverse biased
D. Its conductivity increases with rise of temperature .
. Q8 In the half-wave rectifier circuit shown. Which one of the following wave forms is
true for diode, the output across C and D?
A. @ C
B. g : % - D IC\—_AQ_
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Top Electronics
For the given circuit of pp. ‘
Qf correct N. junction diode, which of the following statement is

R

4 v
A. In forward biasing the voltage across R ;
oy sRis2v
B. In reverse brfsmg the voltage across R i;sv
C. In forward biasing the voltage across R sV
D. In reverse biasing the voltage across Ris2v
Q10 The simplest type of rectification known as half wave rectification is obtained by
A. Using a transistor
B. Suppressing half wave of A.C supply by using diode
C. Suppressing the harmonics in A.CC voltage
D. Using a Coolidge tube
Q11 Output of half wave rectifier is suitable only

A. To operate radio B. Charging batteries

C. For running a D.C motor D. All of these
Q12 During the interval 0 —» % the forward biased diode offers
A. Very small resistance B. Very high resistance
C. Very small current flow through it D. Zero resistance
Q13 In a half wave rectifier, the frequency of the input is N, the frequency and form of
the output will be
A.N/2 and Pulsating . - B. 2N and steady
C. N and Pulsating : D. N and continuous
Q14 The most common device used as filter is
A, Capgcitor B. Transformer
C. Resistor D. Transistor
Q15 The method by which only one half of A.C cycle is converted into direct current is
ca
A.li{e:lf wave amplification B. Full wave rectification
C. Half wave rectification. D. Full-wave amplification

Q16 1f time period of input T in the full wave bridge rectifier circuit, then time period of

the puls: t of the circuit will be
5 1?11 ating output o B. TR

Bip oo i . D.TM

U 1 a bridge rectifier how, many diodes conduct during each half cycle of input A.C
Ad. e Bt

C3 Bl

U8 Ity un wave rectifier circuit is operating from 50 Hz mains, the fundamenta]
frequency in the ripple will be
A.50

i B.70.7 Hz
Hz . *
C. 100 1 : D. 25 Hz
PRACTICE BOOK 163
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Electronie,

Q.19 In figure the input is across the terminals A and C and the output is across Band p,
Then the output is
B c
A A o
A. Half wave rectified B. Full wave rectified
C. Zero D. Same as input
Q.20 To reduce ripplés in the output of bridge rectifier we should use
A. Diodes having low forward resistance B. Low frequency AC
C. Diodes having high forward resistance’ D. A filter circuit
Q.21 In full wave rectification, the output D.C. voltage across the load is obtained for
&, The positive half cycle of input AC B. The complete cycle of input A.C
C. The negativ: half cycle of input AC - D. All of the above
Q.22 In the following figure
Ds D
Dy D:
R
A. D; and D conducts simultaneously B. D: and D; conducts alternatively
C. Dy and D; conducts simultaneously D.BothAand C
Q23 Output voltage of rectifier is not smooth. It can be made smooth by using a circuit
known as: . ;
A. Wheat stone circuit B. Ripple circuit
C. Bridge circuit D. Filter circuit
Q.24 In the diagram, diodes are arranged for the full wave rectification where input
, alternating voltage must be applied
A c
n
A. Across A and B g B. Across Band D
C.AcrossAandC D. Across Band C
Q.25 The basic reason why a full wave rectifier has a twice the efficiency of a half wave
rectifier is that?
é- g&ﬂﬁ?ﬁ:ﬁiﬁ:ﬁ%’gf&s g {:s utilizcséagqm half cycle of the inpulcm
: . Its output frequency is double the frequ
Q.26 If an A.C voltage of rms value of 10V is applied as input of Eiu wave rectifier, thet
the rms voltage value of D.C output will be
A 10V B.103V C. 107V D.93V
Q.27 If a half-wave rectifier Is used to convert 50Hz A.C into D.C then the number of
pulses present in rectifier voltage is: ; :
A.25 B. 100 C.50 D.75
Q.28 The output from a full wave rectifier is )
A. An ac_voltagc B. Uni-directional
C. Pulsating dc D. Both B and C
KETS- PRACTICE BOOK 16
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Q.29 gf';:lt‘isti_lzgup:nalternaﬁng current into direct current is called (ETEA 2012)
C. Regeneration 3 1[3) gmplllitigation
e f:ﬁta:?mge of rectifier is not smooth, It can be made smooth by using a circuit
.é. 1\3N'l.1eal stone circuit B, Ripple circuit (MDCAT 2017)
. Bridge circuit PP

D. Filter circuit

Q31 In the following figure what happens for the positive half cycle of the input?

(MDCAT 2017)
R
A. Dj and D3 conducts ‘ B. D4 and D; conducts
C. D; and D; conducts D. D4 and D; conducts

Q.32 In case of half wave rectification, resistance of diode during negative half of A.C is:

2 (MDCAT 2018)
A. Very high B. A few ohms .
C. Very low . D. Negligible

Q.33 The direction of current through the load resistance of a full-wave rectification
circuit: (MDCAT 2018)
A. Inverts for negative cycle B. Inverts for positive cycle
C. Changes for every cycle D. Remains constant

Q.34 In full wave rectification, the diodes are used (NMDCAT 2020)
Al : B.2
Ci3 "N g D.4

Q.35 Which has less ripple factor? (NMDCAT 2021)
A. Half wave rectifier B. Full wave rectifier
C.Both D. None .

Q.36 Ripple factor of full wave rectifier? (NMDCAT 2021)
A.0.482 B.121 ‘
C.0.21 . D. 0.84

Q37 Iff=50Hz then in half wave no of pulses are (NMDCAT 2021)
A.50 * B.60
C. 100 NS D. 150 ‘

Q.38 When the temperature of . semiconductor suddenly drops to zero kelvin, then a
semiconductor acts as: y (UHS 2022)
A. Conductor - B. Semi-conductor

D. Insulator

C.S ductor 3
Q39 A pl:op:;scsorlnn which only one half of alternating current is converted into direct

current, such process is called: s (UHS 2022)
A. Full wave rectification . B. Amplification
C. Half wave rectification D. Magaification

Q.40 Efficiency of full wave rectifier circuit is almost”—___ than half wave rectifier
circuit: B Sisig o (SZABMU 2022)
A. Four times D: Double

._______C_. Sixteen times
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Q.41 The conversion of A.Cinto D.Cis called rectification and circuit is called "Cﬂﬂe:
" Which component of electronics acts as a rectifier? (SZABMU 202
A. Diode * B. Transistor
C. Transformer . D. Inductor N
Q.42 Output current of a half wave rectifier is: o (ETEA 20
" A. AC current B. Unidirectional current
C. Zero always D. Straight line parallel to vertical axis
Q.43 The resistance of full wave rectifier is: (ETEA 2023
A. Less than the resistance of half wave rectlﬁcr
B. More than the resistance of half wave rectifier
C. Equal to the resistance of half wave rectifier ‘
D. Negligible in comparison to the resistance of half wave rectifier
(ETEA 2023)

Q.44

Q.45

When AC is converted to DC, the process is called:

A. Magnification B. Amplification

C. Rectification D. Resolution !

A circuit that converts pulsating voltage of the rectifier to smooth voltage is known
(BMU 2022)

A. Conductor B. Transformer

D. Choke

C. Filter
Q.46 The potential difference applied across a diode to reduce depletion layer is:
(DUHS 2022)
A. Reverse biasing B. Forward biasing
C. Biasing voltage ] D. Junction potential
E. Potential barrier
Q.47 A device that converts AC into DC is called: (NUMS 2022)
A. Diode . B. Transistor
C. Capacitor : D. Inductor
Q.48 The conversion of alternating current into direct current is called: (NUMS 2022)
A. Amplification B. Rectification
C. Magnification D. Resolution
PRACTICE EXERCISE
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BRY N -
RY NOTES)
Rectification efficiency = d.c.output power 40
e el
I o ot a.c.input power “1—66=0,4=40%
e ripple factor indicates e
% '[T:e pg ok input voltage is :hl:a;:?aer c; Tipples in the D.C output.
% . X an the in g e of di
A single diode reduces the output voltage by Put voltage du to the presence of diode(s).
. Definition of rectifier, approxamately 0.7V.
5; Two types of rectification

i) Half wave rectification

6 Diode is used as rectifier,

B JWToeese l?lascd resistance is very high in order of M Q and forward biased resistance
is very low in order of few ohms,

g,  Half wave rectifier, rectifies only the half cycle of input ac signal and it blocks the other
half ;

y,  In forward biasing, resistance of PN junction diode is zero, so whole voltage appears
across the resistance.

10, PN junction has low resistance in one direction of potential difference +V, so a large
current flows (forward biasing). It has a high resistance in the opposite potential
difference direction V, so a very small current flows (Reverse biasing)

iI.  Output voltage of half wave rectifier is pulsating, when it made smooth by filter, voltage
level is decrease this low voltage suitable for charging batteries. ‘

{2,  Forward biased diodes has low resistance.

3. Inhalf wave rectifier . B i
+ Input frequency = output frequency e Output wave is pulsating

4. Filters made output smooth. .

15, Inhalf wave rectification only one half of AC is converted into DC.

ii) Full wave rectification

: T
6 Asin the full wave rectification f, =2/, =T, -
0 ha bridgé rectifier two diodes in forward biased and conduct in each half cycle of input
AC _
B Inful wave rectifier, frequency of output wave is double of input wave. ,
B Itisthe diagram of full wave bridge rectifiier circuit.

0w i St
" We use capcitor as filter circuit. ) y :
1, Direction of current flow thro.“gh the load resistance R is the same in both h:;}ves cycles
of input wave ; ‘
P : g ite di rk simultaneously ]
* Full : it opposite diodes wo g g X
n . O“tp‘:ta:]rt:;:fii‘rr:cu;;ler iil:wt smooth. It can be made smooth by using a circuit known
3 filter circuit.
167
s PRACTICE BOOK

CamScanner


https://v3.camscanner.com/user/download

Topic-10 ' ‘ Electronicy
_,____—————-—_—_—_'__._____'—-—-ﬁ———_'————_-—"—-_—_-—.
Z4. In full wave brid'gc rectification circuit, input must be applied at the terminals where
opposite ends of two diodes are joined
25, It allows both half cycles so its efficiency is twice.
26.  In general, potential barrier of Si is 0.7V
So, D.Coutput=10-0.7=93V
27.  For half wave rectifier. f'=f = f'=50Hz
28, Rectification is process in which A.C converts into pulsative D.C.
29,  Definition of rectification.
30,  Output voltage of rectifier is not smooth. It can be made smooth by using a circuit known
~as filter circuit. ’
31.  During the positive half cycle the diodes Dz and D4 are forward biased and diodes D; and
D; are reversed biased.
32.  In case of half rectification, resistance of diode during negative half of A.C is very high.
33. In full wave rectification circuit, direction of current through load resistance remains
y same during +ve & -ve half cycles,
34,  Four diodes are used in FWR
35. - Ripple factorof HW.R=1.21
Ripple factor of FW.R'=0.48

36. Form factor =]ﬂ=[’/ﬁ= 43

=1.11
 fo 21, 2:]2

| RF=\(FF)-1=[(11) ~1=048
© 37.  In half wave rectification foupu = finpu
38.  Information.
39,  Definition. 4
40. 1 of HW.Re=40.6% => 1 of F.W.R = 81.2% (which is double of half wave rectifier)
- 41,  Information.
42.  Information.
43.  Information.
44,  Definition.
45, Deﬁniti_un.
.46.  In forward biasing, width of depletion layer decreases.
47.  Information.
48.  Definition.
. 5 o Py £
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PRACTICE EXERCISE
Threshold wavelength for

ol A metal having work functi X. What is the
threshold wavelength for ¢ e O W
e gt Ire metal having Bwo;;k function 2W,?
C.M2 ) 1

D. W4
2 An electric bulb of 100 W converts 3 ©
¢ wavelength of light emitted is 625 42, e el il i o

(h=6.625%10° J.sec) the number of photons emitted in 1 s is .
17
A 1‘31, B. 10¥
” D. 10%

Q3 The wavelength of a photon nee
bound to the nucleus with 1 MeV
A.1.2nm

ded to remove a proton from a nucleus which is
energy is nearly

-3
C.12x10nm it 10' 2
Q4 If K.IE. of free electron Is doubled, its de Broglie wavelength become.
A. " B.\2
1
C. 3 D.2
Q5 Compton shift is Maximum when 0 is
A. 40° B.0°
C.180° . D. 45°
Q§ The momentum of a photon Is2x 197" gm-cm/sec. Its energy is
A. 0.61x10%erg B. 2.0x107erg
C.6x10%rg ' D. 6x10™erg

Q7 Ratio of momentum of photons having wavelength 4000 angstrom and 8000
angstroms Is

A2:1 B.1:2
C.20:1 - D.1:20
Q8 A radio station emits 10 kW power of 90.8 MHz. Find the number of photons
emitted per second? :
A l6x10% B, 1.6 x 10%
C. 1.6x10% - D. 1.6 x 102
0 The energy of a photon is 3 x 10-*J, Its momentum is
A 1070 kg mg! B.9x 10" kgms™
C. 107" kg ms! D.3 % 107 kg ms™
o Condition for pair production is that ;
A, hf < 2m,c? : B. hf> 2mec
C. hf = mec? D. hf > moc?
Qi The momentum of a photon Is p. The frequency associated with It is glven by
X B. he/p
Q C.ph/e - D. hipe
12 Photon A has twice the energy of photon B. What is the ratio of the momentum of A
to that ;
A.2:1orB? B.1:2 :
Cl1: - D. None of these
lm‘\l
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Q.13

Q14

Q.15

Q.16

Q.17

Q.18.

The value and units of the Plank’s constant ‘h’ can be expressed as:

A.6.63 x107% Js™! B. 6.63 x107*Js

C. 6.63 x10* Js D.3.63 X107 Js

Let nr and no be respectively the number of photons emitted by a red bulb and a blue bulp

of equal power in a given time. Then

A n=m

B.n:<m

C.nc>np

D. The information is insufficient to get a relation between nr and n

A is proportional to

A. % for both photons and particles B. 7% for both photons and particles

1 1 1 1 .
C. = for photons and —— for particles ~ D. —= for photons and — for particles
B E P E "E

Which of the following graphs correctly represents the variation of particle

. momentum with associated de-Broglie wavelength?

A materlal particle with a resl mass m, is moving with speed of light c. The
associated de-Broglie wavelength is given by

L . ;e
m,c . h
C.0 Doo

As the temperature of black body is raised, the wavelength corresponding to
maximum intensity

A. Shifts towards longer wavelength

B. Shifts towards shorter wavelength

C. Remain the same

D. Shifts towards longer as well as shorter wavelengths

Q.19 If electron angd proton have same De-Broglie wavelength, which have greater speed
A. Electron : B. Proton ‘
C. Both have same D. Electron and Proton can't have wavelength
Q.20 The wavelength of a movlng particle is inversely proportional to
A Mass | B. Velocity
C. Energy D. Momentum
Q.21 A photon of energy 3.4eV is incldent on u metal havmg work function zev The
. maximum K.E of photo-electron is equal to
A.l4ceV : B. 1.7¢V
C.54¢V . D.68 eV
KETS- PRACTICE BOOK - ‘ —110
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2h
2mVe Boidie oE
h JmVe

If an electron i : V2mVe )

Q23 wavelength V:ﬂ;' l!:::celerated through 5 Potential difference of 54 volts, its de-Broglie
A. 1.66'% 1078y e
C. 1.66 x 10°m B. 1.66 x 1071y

Q.24 Ligut of frequehcy 15t

A. Four timeg B. Doubl
C. Half D.Zero ©
Q25 A body of mass 200 € moves at the speed of 5 m/hr. So de-Broglie wavelength
related to it is of the order (0=6.26 x 10* Js)
A.10"m B, 107 g
C.10%¥m ;

D.10%m

Q26 In Davisson-Germer experiment, the diffracted electron beam from crystal shows

A. Particle property B. Light property
C. Wave property D. Quantum property
Q27 The electron, accelerated by a potential difference V has de-Broglie wavelength A, If
 theelectron is accelerated by a p.d 4V, its de-Broglie wavelength will be

A

A.2) "3 - 4
A

C. 4\ 2 ‘ D. g s

Q28 A proton and an a —particle are accelerated through the same Potential difference.,
* The ratio of their de-Broglie wavelengths (4,1 ‘?ng_) § 8=, s

Al B. 2J2,
C.2 : D. 12"

Q29 The ratio of momenta of an electron and an a-particle which are accelerated from
rest by a potential difference of 100 V is .

m

—
Al - ) A m,
; : —

LBy

- C gmﬂl s . B 2m,

Q3p What l: the de Broglie wavelength of a proton whose linear momentum has a
* Magnitude of 3.3 x 10-* kg m/s?

A B. 0.002 nm
¢ piom <A
+0.02 nm de-Broglie wavelengt is
Q31 The velocity of a particle of mass m of de f,'nlc’
A ﬂ h
‘ . zm.k : D. WmA
+ 2 mAc
T o S i
MM
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Q.32 IfE1, Ez2 and Es are the respective kinetic energies of an electron, an alpha particle
and a proton, each having the same de-Broglie wavelength, then

A E>E»> E: B.E> E2> Es
C.E>E>E D.Ei=Ex=Es
Q.33 If the K.E of a free electron doubles then its de-Broglie wavelength changes by a
factor ’
a5 B.2
2

1 b . .
& D. 2
N ;
Q.34 The magnitude of de-Broglie wavelength (Z.) of electrons (e), proten (p), neutrog
(n), and o particles all have the same energy 1 MeV, in increasing order will follow
the sequence.

A AR A Ay B. 4,4, Am4p

C. Apuds i I A odebody
Q.35 The wavelength of matter waves Is Independent of:

A. Mass B. Velocity

C. Momentum D. Charge

Q36 A particle of mass M at rest decays into two masses m; and mz with non-zero

velocities, The ratio of de-Broglie wave lengths of the particles -;i‘- is
F

A | o -
m, m,
c. N2 ' D.1:1
. my . 3 &
Q.37 The Davisson and Garmer experiment indicate
A. Interference B. Electron diffraction
C. Polarization . D. Refraction
KETS- PRACTICE BOOK ; ‘ 7
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Q38 Select the correct relation between wave and particle nature of radiation?

A (ETEA 2014)
E= —€ he
Ac
C.EB=— D. E=hic
Q.39 Which one of the following has the largest energy content? (MCAT 2015)
A. y—rays B. Infrared rays
C. X-rays D. Ultra violet radiations
Q40 Choose the correct relationship, when E= energy, h = plank’s constant, ¢ = velocity of _
light, f = frequency, A = wavelength: (ETEA 2015)
A.E=hfc B E=<
A
C.E=hf B et
. .

Q41 Which of the following is the best evidence for the wave nature of matter?(ETEA 2015)
A. The-photoelectric effect
B. The Compton effect
C. The spectral radiation form cavity radiation
D. The reflection of electrons by crystal

Q42 The momentum of wave of wavelength 1.32 x 10-%is: (MDCAT 2017)
A.5x 107 Ns - * B.5x10%Ns
C.5x 105 Ns D.5x 10 Ns
Q.43 Calculate the frequency of a photon having a momentum of 4.42 x 107%¢ Ns:
ST (MDCAT 2017)
A.2x 10" Hz ‘B.5x10'Hz
. C.2x 10" Hz D.2x10'* Hz

Q44 The De-Broglie wavelength of particle of mass-“m” moving with the kinetic energy

“E” can be written as: g

[ e
A, S B owE
Jk

h e
. — 2mE "
2mE an electron travelling with a speed of 1.0 x 10’m/s equal

Q45 The de Broglie wave length of
¢ =9.1 x 10-1kg):
to, (h = 6.6: 10-34Js and me=9 gB. 73%x10"m
A 73x 108 m D.7.3%10m
C.7.3x10°m of the power into light photons of wavelength 660

80%
Q46 A 5-watt LED bulb c;::z?;holﬂzls emitted from the bulb in one second?

(MDCAT 2018)

nm, What is the pum (MDCAT 2018)
C. 6.6x107
A5Bx10" .. D. 1.3x10"
B. 7.5x10"
%,Pucncs BOOK i
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Q.47 The value and units of the Plank constant ‘h’ can be expressed as:  (MDCAT 2019)
A. 6.63 x107% Js™! B. 6.63 x10** Js
C.6.63 x10 Js D. 3.63 x107* Js
Q.48 Calculate the energy of a photon of frequency 3.0 x10'® Hz. (h = 6.63 % IO"‘JS)
(MDCAT 2019)
A.19.89 x 107187 B.11.89 x 10716
C.1.89x 1071 D.19.89 x 10716 ]
Q.49 The wavelength associated with an electron is of the order of: (NMDCAT 2020)
A. Visible light B. X-Rays
C. Radio waves * D. Infrared .
Q.50 Which photon carries the most energy" . (NMDCAT 2020)
A. Blue B. Violet
C.Red . D. Green
Q.51 Photon is made up quarks (NMDCAT 2021)
A. Basons B. No quark
C. Quarks in hadrons D. Masons
Q.52 If clouds were black body what would happen? (NMDCAT 2021)
A Will receive no light on surface B. Some light would reach surface
C. Reflects back " D. Absorbs light
Q.53 By Wein's constant the wavelength and temperature Are related.
(NMDCAT 2021)
A. Inversely B. Directly
C. Equal D. None
Q.54 If wavelength = 500 nm of a photon, then its frequency is: (NMDCAT 2021)
A.5x10"Hz B.6x 10" Hz
C.7x10"Hz D.8x 10" Hz
Q.55 Find E in ev “'Photon Wavelength was given 1440nm™? (NMDCAT 2021)
A.0.867 eV B. 18.67 eV
C.932eV D.0.932eV
Q.56 If velocity Becomes 5 ﬂmes, what happened to De Broglie Wavelength
(NMDCAT 2021)
A. Decrease by 5 times " B. Increase by 5 times
C. Both - D. None
Q.57 If electron, proton, neutron, and alpha particle have same velocity, which of them
: has the shortest-wavelength? (UHS 2022)
A. Electron B. Proton
. C.Neutron D. Alpha particle
Q.58 . The process of ejection of loosely bound electrons from a certain photo sensitive
surface by absorption of photon is called: (UHS 2022)
A. Compton effect B. Photoelectric effect
C. Pair production D. Black body radiation
Q.59 - In a photoelectric effect experiment, the stopping potential is: (UHS 2022)

A. The kinetic energy of the most encrgies electron ejected
B. The potential energy of thc most energetic electron ejected

C. The photon energy
D. The electric potential that causes the clectron current to vanish
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0.60 xeidlégrg:q:::i;nlle]:lo‘ogl"aphlc dark room because of: (SZABMU 2022)
c. Less frequency ;,oriwavelcnglh " B. Less frequency, less wavelength
ik ! Wavelength D. More frequency, more wavelength
041 WI;B'; photons carriers (pe most energy? f (AARNIG 24}
é' R;]c " B. Violet
' D. Green
Q6 An Ij:let:tmn “;ill have maximym Kinetic energy when it has: (ETEA 2022)
s Lg:vgfr\?:i:: o B. Short wavelength
oy q- : y- D. Circular motion
Q.63 In pair annihilation two

gamma ray's pho
not in the same direction, because:
A. This proves law of conservation of energy

B. This proves law of conservation of momentum
C. This proves law of conservation of charge

D. This proves law-of conservation of mass-energy
Q64 Which photon is travelling with largest speed in vacuum? (ETEA 2022)

A. Gamma photon B. Visible light photon

C. Infrared D. All photons move with the speed of light
and anti-matter combine, they form:

5 : (ETEA 2022)
A. Particles with zero charge B. Particles with positive charge
C. Particles with negative charge D. Particles with dual mass

: Q66 Positron and electror annihilate into:

tons created, travel in opposite direction
(ETEA 2022)

Q65 In physics it is observed that when matter

(BMU 2022)

A. a-rays B. One y ray photon
C. Two y ray photons D. X-rays
Q67 The units of the equation of Compton scattering a1 = mic(l —cos@) areof: (BMU 2022)
A. Length B.Time
j C. Mass : D. Frequency
i Q68 The minimum energy of photon for pair production is (DUHS 2022)
A.1.02] B.1.02eV
C.1.02 MeV : D. 1.02 GeV
E. 1.02 kev
Q69 The experimental proof of particle nature of light is: _ (DUHS 2022)
A Pair-i:rodﬁ chon” ] B. Photocle{:tnc effect
C. Davison-Germer experiment D. de-Broglie concept

E. Compton’s effect
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Since W, =h<
A

1

W,=hl=2-2
A 31 or A.I

1 P= 100x--—=3Watt t=1sec, N=9

A=66254° =6625x|0-|om
Nhc

Parite
At
P}U 3x6625x107'° x1

o=
hc 6625x10""x3x10l

N=10"
3.
=E.A—-ﬁ‘5—m°nm
y ! E 10° )
=1.24x10%nm ‘
b - BT e ity e 3
J2mK.E JKE

h
5 =—(1=
. AL ..C( cos@)

6. E=mc.c=pc=(2x10"°)(3x10')=6x10"erg

h
1 P=—‘=>—'—————;_2:1
A B A 40004
' E n n P 5
8. E=nif=>=—="hf=>—-=—=16x10
nf:.t‘ tf t K
y LN 0 ) R -
9. = ==Z="—=10"kgms
= Pesi P = i

10.  Condition for pair production
h d -'_h_ = f . BG
1L De-Broglie wavelength =4 "> :5? =7 T

3 R(..._E_'_l__:_z_E'i:E
lZ. . E:Pc:}PIE, ;;;"E'» E. 1

B, Plank’s constant = h = 6.63x107*Is

' B B
14, E=n)_tf:>n=-}:-—7c—=°"°'

Mtiee & 120 - =
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15.  For photon =>E=hf‘=h—:=.‘> EOCI
icle =4 P l
For particle => A= m UE
16, P= L =P«
A
m h
17. m= e—=0 A=—=|4=0
c? my
)
cl
18. el
T
h
19. A=— Al=— v=—DVX—
P my m m
20, A=l dec
P
2. K.E,, =E-¢ =(3.4-2)eV =14eV
22, A= F , ~Pm= J
So, A= h
J2meV
3 -1
Y R R Dl =1.66x10"°m
JameV  [2(9.1x107")(1.6x10)(54)
24.  When the frequency of light is less than threshold frequency then no photo electron will
~ be emitted hence photo electric current will be zero
m 5 m
25. m=200 0.2kg, v=5—=———
‘ T  600'S
S
A
7 l_i_6.626x10“"x3600
T mv 0.2x5
=23.85x107™
=2.385x107° =10"m
26. Diffracted electron beam from crystal shows wave nature.
s TEntul SE N el W
2meV JI7
4m x2e
28, _,_ ™l ol
:;2mq ,f mg, mpxe 2
. = —
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h S Sy
}\' =
2. ZmeV
2m cV .p_- _
2m (75 7 2m
_h 6.63x 10-“
W A= e k10 e =0.02x10"m = 0.02nm
3.3x10
h_k h
5 ,1 e N e— = —
i P my S mA
h . h? 1
32. A= - O S
2mE T e
13 A= & = A= ]
:Jka.E 2 :}K..E
h 1
¥ A=—>lx
J2mE 3: g
35, Wavelength of matter wave is independent of charge.
B Rt :‘; = |

A =S A=—=
me? J“ m .
.37, " Davission and Germer shows diffraction of electron through metal crystal.

PAST PAPER MCQ’S

38. E=h["=ig
A

39.  Gamma rays have more energy.
40.  Energy of photon = E = hf
4. Compton effect shows wave nature of matter.

@, poh_ 663107 o g
‘ A 1.32x107°
43. 1 l:E:E:h '_'C=ﬂ
p L. p .
o po P 442x107X3X10 ) gy,
z h 6.63x10"
;¢ R AR e
. J2mVe
Ve=KE=E
PPLIRY: GRE
2mE
B gh 663X _g507m
Tme 9.1x107" x1x10
e DO i S - e ——
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46, P=—=— '.'W=E‘ﬂhf
t t
Pk P
“hf he
-5
=80%(5)xlx660x10 = i3I
6.63%107 %3x10*

47, Value and units of plank’s constant is h=6.63x10™'Js.
48. E=hf=663x10%x3x10"=1989x 10" =19.89 x 107'J
h o 663x107% -
Ry PIT T
0. £>f,>f,
E=hf
E,, i5 greater
51.  Photon is made of no quarks
52.  Clouds absorb all right.

53,
AT = constant
}_:.l.
T
3X10' 3 17 17 . ]
54, = =——x10" =0,006x10
4 500x10”° 500
f=6x10"Hz
6.63x107*)(3x10*
s paSST)(N0);
1440x10
f i ol 1.4x10™"
=0.014x107*J = V=087eV
" T e
2 e ’
. mw
57. ,1_=—’1-
myv
Vv = same
,Ioc—l-
m

A 58.  Definition.
59,  Definition.

'607 Red light has less frequency, less energy and more wavelength so it will not ruin the
pictures during the developing process in photographic room,
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ropic - 11

Dawn of Modern Physics
6l E="f=—c=>50c%

h
A

Violet c;:lour has smal] Wavelength gg iy

~

has most cnergy,
i J2mKE
Aec -
JK.E
63.  Conceptual information,
6. c=f4
- 4
65. When e+e—y—rays+y = rays are chargeless,
6. €+ >y+y ;
6. P =243%10"2
m, .
Meter is unit of length,
68.  The minimum energy of photon for pair production is 1,02 MeV.
69.  Photoelectric effect is experimental proof of particle nature of light.
.
" 181
KETe. PRACTICE BOOK
[

(88:] CamScanner


https://v3.camscanner.com/user/download

12 ATOMICSPECTRA |

TOoPIC DM PRACTICE EXERCISE

Q.1 When a hydrogen atom is in its first excited level, what is the relation of radius anq

Bohr radius? .
A. Twice B. 4 times
C. Same D. Half ,

Q.2 What is the energy required to ionize an H-atom from the third excited state, if

ground state fonization energy of H-atom is 13.6 eV?

A.0.85eV B.34eV
C.13.6eV D.12.1 eV
Q3 A,L= R[#—i}] in this relation P = 1,2,3...... and n will be
n N <
A.P,P+1,P+2.... B. b+1,P+2....
C.P.P-1,P-2... D.P-1,P-2....
Q4  Lyman series of H-atoms lie in the region of electromagnetic spectrum
A. visible . B. ultraviolet
C. infrared D. red

Q.5 - The Balmer series for hydrogen atom corresponds to electronic transitions that
terminate in the state of quantum number n = 2, The longest wavelength of photon

emitted is
SR . 36
. — B. —
36 5
36 5
— D. —
5R 36

Q.6 The hydrogen atoms are excited to the stationary state designated by the principal
. quantum number n = 4. The number of maximum spectral lines are observing

BT B. 4
C.3 : . D.6

Q.7  Bracket series is obtained when all the transition of electron terminate at
A. First orbit B. Third orbit '
C. Second orbit D. Fourth orbit

Q.8  Number of the emission spectra are
A.One * B. Threc
C.Two D. Four

Q.9 When electron jumps from n® to the p® orbit in an hydrogen atom then the
wavelength of the emitted radiation is given by

Alp [L__‘_] B. Lz-l_{L_L]

PR A R, p At

C.l.g [L_L] D. 1=L[L_LJ

A 4 n? p* A RH 42 nl

Q.10 Photon of highest frequency emitted in Lyman series is given as:

c . R
Al I=H s B. ;4 =,ci
[2F f:'[{”c D. f,—_--l_
Ryec

Q.11 Which of the following is true for number of spectral lines in going from Lyman
series to P-fund series? ’

A. Increases B. Decreascs
C. Unchanged D: May decreases or increases
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Topic - 12
. Atomic Spectra
.12 Number of spectra] — =
Q1 A pectral lines jp, hydrogen atom is
c. 15 B. 6

.13 Figure shows th ; D. infinite
e stfte. Ared lineelne rtn;:gg'n:le’\;:h P, Q, R, S and G of an atom where G is the ground
level change from Qto s, On spectrum of the atom can be obtained by an energy

change ue line can be obtained by following energy levei
—_——
—+—
A.RtoS e
C.RtoG gggg
Q14 The maximum wavelength of Lyman serfes fs
4 Fouast
A — 1
iR B. -R_z-
Gs T I
"R D, —

RC
Q.15 An atom fs excited to an energy level E; from its

d stat level Eo. The
wavelength of the radiation emitted is e Ly

A. (E,~E)7he - . B Ey
he he
C.(E,-E,\)/h p. _he
) (E-E,)

Q.16 Which of the transitions in hydrogen atom emits a photon of lowest frequency (n =
quantum number)

A n=2ton=1 B.n=4ton=3
Cn=3ton=1 D.n=4ton=2

Q.17 During the transition of Electron of Hydrogen atom from higher orbit to a third
orbit, a photon of:

A. Paschen series is emitted B. Lyman series is emitted

C. Balmer series is emitted D. Brakett series is emitted
Q.18 The radiations emitted from hydrogen filled discharge tube shows:

A. Continuous spectrum B. Band spectrum

C. Line spectrum D. None of these

Q19 An electron jumps from the 4® orbit to the 2°¢ orbit of hydrogen atom. Given the
Rydberg's constant & =10*cm™'. The frequency in Hz of the emitted radiation will be

N e B
16 3
N 15
C. %XIO“ g D.ZXIO

Q20 yf an electron jumps from 1st orbital to 3rd orbital, then it will,
A. Absorb energy B. Release energy

C.No ga-ln ofengrgy D. None Ofi‘lhl(':scn .
Q21 The ratio of the frequencies of the long wavelength limits of Lyman and Balmer

series of hydrogen spectrum is

B.5:27

A.27:5 D.1:4
C4:1 - e
Kers. PRACTICE BOOK 183
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Topic - 12 . Atomic Spectra

Q.22 The electron in the hydrogen atom makes a transition from n = 2 energy state to the
ground state n = 1. The wavelength of emitted photon is

A éﬂ i B. -3—
v 3
& A ) D. 2
3R 3
Q.23 Shortest wavelength photon in the Balmer series is
Al . BE
R ' 4
.} D4
Q.24 To find longest wavelength radiation in Balmer series, the value of n used is
A2 B.4
C.3 D.w ' :
Q.25 Photon of highest frequency will be absorbed when transition takes place from:
A. 1*to 5% orbit B. 5% to 1* orbit
C. 3" to 5" orbit ; D. 4% to 5* orbit
Q.26 _ Balmer series lies in that region of electromagnetic wave spectrum, which is known
as:
A. Visible region ' B. Ultraviolet region
C. Invisible region § D. Infra-red region
Q.27 The relation for Paschen series is given as
1 1.1 1 1 -1
AI=R”(?.—;;T] BE=RH(F—?)
g 11 1 -1
C. I=RH(§_?J D.E=RH[?‘—'”—2)

Q.28 In Bohr model of hydrogen atom, let PE represent potential energy and TE the total
*  energy. In going to a higher level:

A. PE decreases, TE increases B. PE.increases, TE decreases
C. PE decreases, TE decreases : D. PE increases, TE increases
Q.29 The ratio of the energies of the hydrogen atom in the first and the second excited
states is ; i
A l:4 E ‘B.4:1
C.4:9 3 D.9:4

.30 In the nth orbit, the energy of an electron Ea =—13.6/n? eV for hydrogen atom. The
energy required to take the electron from first orbit to second orbit will be
A.10.2eV B.12.1eV

_ C.13.6eV . D.34eV

Q.31 Ionization potential of hydrogen atom is 13.6 V. Hydrogen atoms in the ground state
are excited by monochromatic radiation of photon energy 12.1 eV. The spectral lines
emitted by hydrogen atoms according to Bohr's theory will be

A. Four B. Two
C.Three. .- i D. One
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037 Which of the followin ST PAPER MCQ’S

seri
e~ B series lies jp ultraviolet region? (NMDCAT 2021)
C. Lyman series B. Pascher series
D.B i
Q33 The line spectrum of hydrogen atom cont racket series

A. Ultraviolet (UHS 2022)
C. Visible B. Infrared

D. All of these
he first Bohr orbit is: (UHS 2022)
B. 2.19%107¢ ms!
D.2.19x104 ms™
e ultraviolet region? (SZABMU 2022)
B. Pascher series

Q.34 The speed of electron in ¢
A. 2.19¥105 ms™!
C. 2.19%10* ms™!

Q.35 Which one of the following series Iies in .th
A. Balmer series

C. Lyman serics 5 D. Bracket series ’
Q36 Which x-ray photon will have longest wavelength? (SZABMU 2022)
A.Ka B.Kp
C. K7 D Ma
Q37 The radiation emitted by warm blooded animals lies the region of: (ETEA 2022)
A. Visible B. Ultraviolet
C. Infrared D. X-rays -
Q.38 The shortest possible wavelength is associated with: (ETEA 2022)
A. Lyman series B. Balmer series
C. Paschen series D. Brackett series
Q.39 The longest wavelength observed in Balmer series is: (ETEA 2022)
A. 36R/5 B. 36R/7
C.36R/11 : D. 36R/13
Q40 The shortest wavelength of Lyman series is (Ru = Rydberg constant) (ETEA 2022)
A.Ry B. I/Ru
C. 3Ry D. 5/Ry
Q41 If Rydberg constant for hydrogen is Ru then wave length ‘A’ of first line in Lyman
series is (DUHS 2022)
' . R,
A Zx \ B. 3
4 i A
(e E- D. 3R,
Ef&
Q42 The2Mneﬁc energy of an electron in first Bohr radinvs of H-atomis: (DUHS 2022)
A 1361 g‘ :;2 kev ‘
C.-13.6eV Wi
E 13.6KJ

\—__
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<12 :
topic 1 Atomic Spectra

EXPLANATORY NOT ES
NOTES))

i For the first excited level, n =2,
n=(2)r = 4r,

Hence ionization energy =—Ey=— (-0.85 eV) = +0.85 ¢V

1 Ll :

‘ 3. Weknow Z = R(‘—D,— —';,-) thr_c i i5 iower state and n is higher state. So, n = pt+l

4, InHydrogen spectrum Lyman serjes is strongest and lies in the ultraviolet region.
1 1. 71

g Z = R(F —;3-] For longest wavelength in Balmer series p=2 & n=3

1 L # 1 1. SR 36

—_—=R —_——— N o, T A==

A [2’ 3’J G 36 73R

6. Noof spectral lines = n(nz— ) Heren=4, §o &;11 =6

0, Braket series is obtained when all transitions of electron terminate at p=4

8. There are three emission spectra: Line Spectrum, Band Spectrum and Continuous Spectrum
9.  Weknow 1,3”[_' 1

_’__l] where n=p+1(n is higher state and p is lower state)
A P n

110. Highest frequency in Lyman series wben n=a %:R,,[{m]: Ry = Ryd=1Also fi=c
1. For Lyman series electron can transit from infinity to

p=I and for P-fund serjes electron
can transit from infinity to p=5

1. In hydrogen atom only one electron but infinite energy states so there are infinite spectral
lines. _
B. IfEis the energy radiated in transition, then E, ;> E, > Ep > E, . For getting
: ‘ 1
blue line energy radiated should be maximum (E o« E]
4 we know 1 _ R [L__‘, For maximum wavelength of Lyman series p=1 & n=2
PR :
1 b 1 11 3 4
- ——— —_= ——— = - As—
i R"[p* n‘]ﬁ' 2 R"[l 4] Gl iV
15, - ; he _ ke
| AE-&'-E""M=I=>4_E‘—E,
XETS- PRACTICE BOOK
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Topic - 12 Atomic Spectry
16.  As we go to higher states the encrgy difference between the conS_cimi'-'c :ti;tes decreases
so photon of lowest frequency is obtained when it transits fromn=4ton

17.  For Paschen series p=3 and n=4,5,6.....
18.  Hydrogen gas gives the line spectrum.

16 . ¢ 3x10° _9 s
19. IR(I 1] 3R /1=-1~6-=-;"1°’°’"=‘*‘f=',{=16 _16x|0 Hz

—_—= —_———|=—=
2"\ 4) 16 3R %10

20.  When electron jumps from lower

to higher state it will absorb the energy because higher
states have higher energies. '

5i: , .:R[x 1]3}20
. or an series v, =—=Re|==3-757 |72
™ b= LT @7 4
c 1 1] _5RC o . Yima _27
1 = ——— = ——— | = — SCI,.. I
For Balmer series  Vpyne — }2«':[(2)1 o 36 Vowe 5
22. l:R[l—l):l:R E):,{:—“—
A 1 4 A 4 iR
23, . l=R(‘,-—‘-J L P
A 2 @ A 4 R
24, l-R[—-l-——l-) For longest wavelength =n =3
i 2 2% nt)

25, AE=hf=>AEcxf .
26.  Balmer series lies in visible region of electromagnetic wave spectrum.

1 1=k
b ] e
5 7 [2’ n‘]

28. PE= ke’
IR 5
when r increase P.E becomes less negative i.e increases
2
TE = ._kf—
2r,
when rincreases TE becomes less negative i.e increases
-E 1

29. E,=-?1=>E.I? ‘

2 2
-E—L = —‘11 =[3) = 2- 5
E, \ny 2 4
30. E,,=3.4-(13.6)=+102eV
31.  Final energy of electron = -13.6 + 12.1 = -1.51 ¢V. Which is corresponds to third evel

ie.
n = 3. Hence number of spectial lines emitted = n(n_z-l) = 3_(3:_1_) =3
2
gm-'rmc'ncz BOOK — 788
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L Iy Ty ==——

w

32.  Lyman series lies in y)y

33, Information.

5 _ 2rmke?
14, e where
v, =2.19%10% ms

35.  Information
36, Among these Mg
37.  Information,
38.  Information.

39,  Forlongest wavelength
_36

1 1 1
z““[?‘?‘]“

40.  For shortest wavelength

1 1 1
.-.=R —— = ——
P n’]:‘l R
41.
1 13
by L
il n’}
p=lLn=2
| |
Figt F‘i?]‘ [
1a. 9
SR."

i
2. KE=X _j360
. 2r »

1

H

n=1

has smallest energy and longest wavelength.

P=2,n=3,

P= 1, n = infinity,

avi i =
iolet region of electromagnetic wave spectrum.

S —
KETS. PRACTICE BOOK

189

(88:] CamScanner


https://v3.camscanner.com/user/download

13 NUCLEARPHYSICS '

TOPIC  »MBB PRACTICE EXERCISE

Q.1

Q2

Q3

Q4

Q.5

Q6
Q.7
Q8

Q.9

Q.10

Q.11

200 s?

What is the half-time of a radioactive sample (in "{in“fes)- if its mean life is 200 s
A. 0.69 min g- ;{;}":n >
C.2.57 min - & :
What will happen in a time of 7 hours, if a radioactive substance has an average life of 7
hours? : .
A. Half of the active nuclei decay B. Less than half of the active nuclei decay
C. More than half of the active nuclei decay  D. All active nuclei decay
The difference between U and U*® atom is that
A. U™ contains 3 more protons
C. U™* contains 3 more protons and 3 more electrons.
B. U*® contains 3 more neutrons and 3 more electrons.
D. U contains 3 more neutrons
Which two nuclei contain the same number of neutrons?

4
A JCand }'C B. }'Na and };Mg
C.¥N and O D. {%Si and 7P
What is the ratio of the nuclear densities of two nuclei having mass numbers in the
ratio 1:47

A 1: B. 132

C. 1:4 : D.1:3

The radius for an atom is ——-— times the radius of the nucleus.
A.10° B.10"°

C.10% D. 10%

a, B and y are emitted from a radioactive substance

A. Spontaneously : B. When it is heated

C. When it interacts with the other particles D. When it is expoéed to light
The order of penetration power of o and B and y -rays is

Aa>f>y . B.a<B>y
C.a>B<y : D.a<B<y
A4 A-4

In a given reaction X-——) Y e ﬁ — B

Radioactive rndlntions are emmed in the sequence

A. v.By B. B.a,y

C.r.ap D. a,y,p

When boron (B is bombarded by neutrons, a-particles are emitted, The resulting
nucleus has the mass number

A ll B.6

C.7 ; 2 D. 15

In which radioactive disintegration neutron dissociates Into proton and electron?
A. a-emission B. B-emission

C. y-emission D. None of these
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Nuclear Physics

0,12 ;:Um““de"’ emits. two Q-particles and two B-particles and transforms into a
thorlum nucleus, Which of the fullowing is the mass number and atomic number of
the thorium nucleus so Produced?

A.230,90 : B.230, 8
C. 234,90 o8

. D. 234, 83
13 Specify the parent, daughter nyclej and emitted particle in given reaction

—_— 144 ~
@ +

Parent nucleus Daughter nucleus

: Emitted particle
A. Thorl_um Uranium neutron
B. Uranium Thorium neutron -
C Thorium Uranium Alpha
D.  Uranium Thorium Alpha
Q14 The decay of a nucleus is accom

panied by the emission of two B-particles and -
oes this decay have on the proton .number and the ’
nucleon number of the nucleus?

55 Proton number Nucleon number
A | Increases decreases
B | decreases Increases
C | unchanged decreases
" D | decreases unchanged
Q15 a-particle is bombarded on "N as aresult "0 is formed. The particle emitted is
A. Neutron B. Electron
C. Proton D. Positron
Q16 If 5,023 decays twice by a-emission, the resulting isotopes will be
A PRag, B. 2pag,
C. zzsRn“ . D. 22'JT!:9o

Q17 The following represents a sequence of radioactive d

ecays involving two a-particles
and one f -particles. ' At—= V2 ,Ww_8 ,x .

What is the nuclide X?

A P At B. {7Pb-
\ C. 15y D,
Q18
|

Radon-220 is radioactive and decays to Polonium-216 with the emission of an -
Particle. The equation for the radioactive decay is shown. °Rn -7 Po+! He How
many neutrons are in the radon and polonium nuclei?

Rn Po
A 86 84
B, 134 y 132
C. 220 212
D 220 216
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Topic-13
decrease i
Q.19 In alpha decay, the ratio of decrease in proton number to theRecreaein Neutrg,
i
e
D.4:1

C1:2
Q.20 Radon 3*Rn decays by a-and f-emission to bismuth §'Bi For the decay of ey

nucleus of radon. How many a-and p - particles are emitted?

o.—particles B —particles
A. 1 1
B. 2 1
C. 1 2
D. 2 2

Q.21 A radioactive nucleus undergoes a series of decay according to the scheme
A—SaA —B A, —25A,—I5A,.If the mass number and atomic number of 5
are 180 and 72 respectively, then what are these number for A4
A. 172 and 69 B. 176 and 69
C.174 and 70 D. 176 and 70

Q.22 Neutron decay in the free space is given as follows

o"‘ - H'+, e"+[ ]
Then the parenthesis represents an
A. Photon ] B. Neutrino
C. Graviton D. Antineutrino g

Q.23 The ratio of the rate of decay of a parent atom to the number of radioactive nuclei
presént at that time is equal to:

A. Half-life B. Mean life
C. Decay constant : D. Activity

Q.24 The masses of two radioactive substances are same and their half-lives are 1 year

and 2 years respectively. The ratio of their activities after six years will be:

A 1:4 B.4:1
C.1:8 D. 8:1

Q25 Let T be the mean life of a radioactive sample. 75% of the active nuclei present in
the sample initially will decay in time,
A.2T B. 4T

. %(m)r . D 2(n2)T

Q.26 In a sample of radioactive material, what fraction of the inertial number of active
nuclei will remain undisintegrated after half of a half-life of the sample?

: 1
A 1/4 - B o
: : V2

1
O B2l
22 2
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Q27

Q28

Q29

Q.30

Nuclear Physics

If the decay: constant of an element is smaller then
A. More of its atoms ‘will decay in a particular interval

B. Its infinite atoms will decay in a particular interval
C. Less of its atoms will decay in a particular interval
D. Both A. and C. are possible depending upon the half-life of element

Three-fourths of the radioactive nuclei present in a radioactive sample decay inés .

The half-life of the sample is: *
3
A —s 3
2 B. E:
Gls D. ls
2
The decay constant of radium is 4.28x10~4 per year. Its half-life will be
A. 1240 years B. 1620 years .
C. 2000 years D. 63 years

Which of the following graph represents the variation of activity A of a radioactive
substance with time t?

1 ' >

A. B. (e D. g
Q.31 The activity of a radioactive sample is 1.6 curie and its half-life is 2.5 days. Its
activity after 10 days will be .
A. 0.8 curie B. 0.1 curie
C. 0.4 curie D. 0.16 curie
Q.32 A radioactive element emits 200 particles per second. After three hours 25 particles
per second are emitted. The half-life period of element will be
A. 50 minutes B. 70 minutes
. C. 60 minutes D. 80 minutes ]
Q.33 The half-life of Bi*!? is 5 days. If we start with 50000 atoms of this isotope, then
which of the following will be the number of atoms left over after ten days?
A. 5000 . : B. 12500
C: 20000 D. 25000
Q.34 The sample of radioactive element decayed after 5 — half lives
A LN B. e
-7 : i8I <32
31 N
== D, =2-—=
o 32 N. 32 31
Q35 Relation for half-life of any radioactive element is
3 ‘A, Tx=,‘tln2 B. A=Tin2
In2 &
L LTy =—
Cly=—y D- 1% =1n2
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m

Q.36 The half-life period of radium is 1600 years. Its average life time will be

A. 3200 years B. 2319 years
C. 4800 years D. 4217 years i
Q.37 The decay constant of a radioactive element is 0.01 per second. Its half-life period i
A. 0.693 sec B. 6.93 sec
C. 69.3 sec D. 693 sec

Q.38 What is the ratio of ui1-decayed and decayed nuclei of a radioactive element after 3

half -lives have elapsed?
A 117 B.7/8

G D. 8/7

Q.39 Which of the following is the percentage of the original quantity of a radioactive
material left after five half-lives approximately?

A 3% B. 5%
C. 10% ) D. 20%
Q.40 Which one of the following can be preferred for the treatment of skin?
A. B-particles B. x-rays
C. y-radiations D. a-rays
Q.41 For skin cancer which of following can be used:
A. Todine 131 B. Carbon 14
C. Phosphorous 32 D. Carbon 12
Q.42 Radio isotope cobalt which emit high energy y-rays is used for the treatment of
A. Temperature B. Liver
C. Bones D. Cancer
Q.43 Cancerous tissue in a thyroid gland can be detected by the intake of
A. Radio iodine B. Radio carbon
C. Radio sodium D. Radio phosphors
Q.44 Circulation of blood can be studied by:
2 A. Sodium - 24 B. Carbon 14
C. Strontium 90 ) D. Iodine 131
Q.45 Which one of the following is the most useful tracer?
A. Strontium - 90 B. Carbon - 14
C. Iodine - 131 D. Cobalt - 60.
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PAST PAPER MCQ’S

3ys from 64 gm to 2 gm in 20 days. What is its half-

46 A certain
Q e radioactiye mass dec

A.5 days (MCAT 2008)
e
A alp:a ;:rlt;tll;m loses an electron, jt bcc.om:is (MCAT 2008)
C. Proton B. A positive helium ion
Q48 ﬁfﬂgﬁ:?g::’h?ia radioactive substnnclzll:: et (MCAT 2008)
—— emm:dwas CXisting outside the nucleus.

‘:zslt‘:(F‘tlFicus as a result of the decay of neutron inside the nucleus.
] isting insi :
Q.49 'l?hA pulse of clectromagnetic \::v::nsme S
- e emissi % x
equation:s on ‘of Y-radiations from the nucleus is generally represented by the
- ' : (MCAT 2009)
A. ,X. = ;X" +y - radiations B. X* - ,X* +B- particles
C.o X! =2 X* +y - radiatior :
. D, X* » ,X* +y—radiati
Q50 In the half-life of an eleme w PR TSI

C. An clectron which

Pk nt, the equation for the number of decaying atoms is given
» (MCAT 2010)
é- gﬁ =ng5 i B. AN x-nAt
Q 51' D‘ecay constartlt 0 is gi -GN
i ven a:
oy . (MCAT 2010)
A - : Boies=
At At
g2 n, B
At At
Q.52 Ionizing capability of gamma rays is: (MCAT 2011)

A. Equal to alpha and beta particle -
B. Less than both alpha and beta particles
C. Less than alpha but-greater than beta particles
D. Less than beta but greater than alpha particles
Q.53 Half-life of a radioactive element is: : (MCAT 2011)
A. Inversely proportional to square of decay constant
B. Directly proportional to decay constant
C. Directly proportional to square of decay constant
D. Inversely proportional to decay constant .
Q.54 The transformation of a neutron into proton in the nucleus gives rise to emission of:
; (MCAT 2011)
A. Beta particles B. Gamma particles :
C. Alpha particles D. X-rays ,
Q.55 The ratio of the rate of decay of a parent atom to the number of radioactive nuciei
present at that time is equal to: (MCAT 2011)
A. Half-life of radioactive element .
B. Decay constant of radioactive f:lemcnl
C. Mean life :
D. Activity if radioactive element
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Q.56 What is the charge on alpha particles emitted-during the phenomenon o (M(?A":l'ﬁ;‘g;)
A, +e ) B.-2e
C—e R i d a y-ray photon
Q.57 A radioactive nuclide decays by emitting an a-particle and 2 ¥ HC AT 2'0‘11'!
change in the nucleon number will be: 2)
A -4 B.-2
- D.-3
Q.58 i'hnzlr-ﬂfe of sodium-24 is which is used to estimate the volume of blgoq
in a patient: (MCAT 2012)
A. 6 hours ) B. 8 hours
C. 15 hours D. 15 days

Q.59 In a radioacuve phenomenon, observation shown in figure where a de‘v‘ils;]_tes lesser
"~ than B in same electric or magnetic field (not shown in the figure). What is the

reason of less deviation of a? , (MCAT 2012)
| i\
A. o is a lighter particle B. a is heavier particle
C. a is very fasting moving particle D. None of these
Q.60 Which of the following effect is observed due to emission of B during the
phenomenon of radioactivity? (MCAT 2012)

A. A increases by 1 and Z remains same ~ B. Z decreases by 1 and A remains same
C. Z increases by 1 2nd A remains same D. A decreases by 1 and Z remains same
Q.61 Isotopes are those nuclei of an element that have: (MCAT 2013)
A. Same mass number but different atomic number
B. Different mass number as well as atomic number
C. Same mass number as well as atomic number
D. Same atomic number but different mass number
Q.62 Emission of alpha decay from a radioactive substance cause: (MCAT 2013)
A. Decrease in ‘Z’ by 4 and decrease in ‘A’ by
B. Decrease in ‘Z’ by 1 and ‘A” remains same
C. Decreases in ‘A’ by 1 and ‘Z’ remains same
D. Decrease in ‘A’ by 4 and decrease in *Z’ by 2
Q.63 Which one of the following émissions takes place in a nuclear reaction? (MCAT 2013)
%0Th?4 — o Pa? +

A. Alpha B. Beta
C. Gamma D. Photons
Q.64 Among the three types of radioactive radiation, which have strongest penetration
R (MCAT 2013)
A. Alpha B. Beta ;
C. Gamma D

- o, B and y have sam ti
Q.65 Emission of radiation from radioactive substat;ce is ¥ s

T 2013
A. Dependent on both temperature and pressure A )
B. Independent of both temperature and pressure
C. Independent of temperature but dependent on pressure
D. Independent of pressure but dependent on temperature
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ofé ;n g::;::; ear reaction | Np» _, MR 4X the it i (ETEA 2013)
] Protonhm o g i‘:jgg:
4 Three po of radioactive radiation gre oI'Jserv d h in the figure presence
Q" of etectric ield, Which type of raqyaon is shown In the path +1>7 | (MCAT 2014)
= 5 ; .
-7 -
A. Alpha
C. G a B. Beta *

D. Cathode ray
During a B decay how the atomic number
s change? _ (MCAT 2014)

068 A beta particle is a fast—movlng electron
and mass number of a nucley '

Atomic number Mass number
A Remains the same Increases by one
B. Increases by one Remains the same
C Increases by one Decreases by two
D. Decreases by two Decreases by four
Q69 A uranium isotope 3}'U undergoes one a-decay and one °, 3 -decay. What is the
atomic number of the final product? (MCAT 2014)
A.90 B. 89
C.91 - D. 88

Q70 A naturally occurring radioactive element decays two alpha particles. Which one of
the following represents the status of daughter element with respect to mass number
A and charge number 2? (MCAT 2014)
A.Z decreases by 4 and A decreasesby 2 B. Z decreases by 4 and A decreases by 8
C.Z decreases by 2 and A decreasesby 4 D. Z decreases by 8 and A decreases by 4

Q71 A radioactive isotope W decay to x which decay to Y and Y decays to Z as
represented by the figure below. (MCAT 2014)

w x > Y > 2

What is the change in the atomic number from W to Z?

>

A. Increases by 3 - B.Increases by 5
C. Decreases by 3 D. Decreases by 5
L]
72 n the reaction 2Tk - 2Pate the electron ¢ emits from the (MCAT 2015)
A. 1" orbit : B. Nucleus
C. 2“"?:1’:“ D. Valence shell
o According to the equation 71X —Y+3a particles, what are the atomic and mass
Numbers of <Y*? (MCAT 2015)
A Z-6 A-12 B.Z+1, A
C.Z2 A4 D.Z+3,A
\-__; :
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74 A certain radioactive nuclide of mass number ‘x’ decay by p-emission ang o

¢ emission to a second nuclide of mass number st*, which of the following COrTect]y

relates ‘x’ and ‘t’? (MCAT 2015)
Ax=t-4 B.x+3=t
C.x=t+4 D.x-1=t

Q.75 During the decay of radioactive isotopes X to a stable isotope, six a-particles apg
four B-particles are emitted, what is the atomic number ‘Z’ and mass number ‘A’ o

the stable isotopes: (MCAT 2015)
A.Z=70,A=220 B.Z=82,A=212
C.Z=78,A=212 D.Z=82,A=208
Q.76 Wavelength of y-rays is: . (MCAT 2016)
A. Equal to the X-rays B. Shorter than X-rays
C. Longer than X-rays D. Broader than X-rays
Q.77 Thorium is transformed after the emission of B-particle into: (MCAT 2016
A. Bismuth B. Polonium
C. Protactinium D. Palladium
Q.78 Emission of y-rays from radioactive element result into: (MCAT 201¢)
A. Increase of charge number 1 B. No change in the charge number
C. Decrease of mass number by | D. Decrease charge number by 1 ]
Q.79 The relation between decay constant ‘A’ and half-life “T1x2’ of radioactive substance
is: _ (MCAT 2016)
ok A B. 1=T,,
[1F]
C:A=0.693Tirn D 4= Lien
. v -
Q.80 Radiation damages living organism is primarily due to: (ETEA 2016)
A. Excitation phenomena B. Ionization
C. Photo electric effect ) D. Heating
Q.81 Complete the radioactive equation ;Z——-—;-:, Y+y (MDCAT 2017)
A LiZ B. w2
c.z o
Q.82 The quantity of uranium.is 400g. After 37 half-life, how much uranium will be left?
(MDCAT 2017)
A. S0g p B. 100g
C.25g -~ D.200g
Q.83 The half-life of radium is about 1600 years. If 100 g radium existing now, 25 g will
: remain un-decayed after: (MDCAT 2017)
A. 4800 years B. 2400 years
© C. 6400 years " D. 3200 years
Q.84 Which of the following has maximum ionizing power? (MDCAT 2017)
A a B.y
C.p . D. Neutron

Q.85 A radioactive nucleus X undergoes a series of decay according to the same:
x—2 x,—5 x,—%» x,—Iox,
If the mass number and atomic number of X are 180 and 72 respectively, the

corresponding number of x4 are: (MDCAT 2017
A. 176, 69 B. 172,69
C.176,7 D. 172,71

—
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Q.86 Calculate the acti —

having 6,7x] 021 ¢ vity (decayip

g atom . ive strontium-90
om - Per unit-time) of radioactive s
$ At t=0 decay constant of strontium-90 is 8.3x10-10 5717
A.8.01x10'°g (MDCAT 2018)
et 1
C.5.6x10!g1 B. 5.6x102Bq
87 Calculate th 2 D. 12x10''B
Q € half-life of bismuth~214 which has aldeca‘} constant of 4.3 x 10°s71?
A 29x 104 (MDCAT 2018)
C.1.6x 1045 1[3) ;.gxlois
88 Two radioactive g -2.9x%10°s
'Q If they have the s:mples, St and §; have half-live 3 hours and 7 hours respectively.

me activity a¢ certain

tant t, what is the ratio of the number of
atoms of S1 to S; at instan¢ t? ns d
A. 9:49 : . (ETEA 2018)
Gar - .. - K
l - T
Q89 j; !]:Iealaff-ilci'izk Ti2=0.693, which qQuantity is represented by A. (MDCAT 2019)
i B. Activity
0 ghWth;let:sth D. Decay constant
Q.9 e main difference between X-Rays and y-Rays is: h (ETEA 2019)
A. Frequency B. Wave length
C. Energy : D. Origin
Q91 There are initially 400 atoms in a radioactive sample. What would be the number of
- atoms after 3 half-lives? (ETEA 2019)
‘A. 400 - B. 200 i
C.50 D.25 :
Q92 While using radiation therapy, cancerous thyroid is treated with
radioisotope: (ETEA 2019)
A. Carbon - B. ** uranjum
C. Thorium D. lodine - 131

Q.93 Half-life of iodine-131 is 8 days. If 20mg is present initially,

how much Indiné is left
-behind after 2 half-lives?

(NUMS 2020)
A.10mg B.5mg
C.25mg D.1.25mg
Q94 4.5x10° year is the half-life of: (NUMS 2020)
A s - B. U3
C. Y23 o D. U™
Q95 Number of Quarks in hydrogen atom (MDCAT 2021)
Al B.2
C.3 D.4
Q9 Which radiations more fonization (MDCAT 2021)
i A. Alpha : B. Beta
CI Gamma D. None
Q97 High speed beta rays are _ X (MDCAT 2021)
A. Electron B. Positron
C. Electron and positron D. Proton
-E_;
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Q.98 A low energy neutron has RBE of 10. How mu
mass 80 kg ?:(the value of equivalent dose Is 400 rem? (UHS 202
A.16) B.32J
C.48] D.641]
Q.99 It has been observed that Thorium (B¢Tn) is (ransformed into Protactinium (3'Pa)
after the emission of particle: (UHS 2023)
A. Alpha B. Beta
C. Gamma J D. Alpha, Beta, Gamma
Q.100 The half-life of Strontium (Sr) is 8.70 hours. Its decay constant Is: (UHS 2022)
A.0.000022 s B. 45000/s
C. 0.000022/s D. 0.000032/s
Q.101 The half-life of Iodine — 31 is: _ (SZABMU 2022)
A. 10 days B. 8 days
C. 45 days D. 60 days
Q.102 The half-life of carbon is 5730 years. How much carbon. will left after 22920 years?
(SZABMU 2022)
A 132" B. 1/16®
C. 1/64" - D. 1/4*
Q.103 Skin burns, loss of hair, drop in the white blood cells etc are examples of:
(SZABMU 2022)
A. Somatic effect B. Genetic effect
C. Metabolism effect D. Mutation effect
(ETEA 2022)

Q.104 The half-life of a radio-active sample predicts about:
A. Whole life of sample
B. Disintegration time of half number of atoms

C. Decay only
D. Total time for stable atoms
Q.105 Which radiation cannot be generated under electron transitions in different orbits?

, (ETEA 2022)
A. Infrared . B. Ultraviolet
C. X-rays . D. y-rays
Q.106 Radioactivity does not depend upon: (ETEA 2022)
A. Initial number of atoms B. Temperature :
C. Nature of material D. Time
'Q.107 Which one is not the unit of radio-activity? (ETEA 2022)
A.Bq B.Ci
C. Decay/second D. Tesla/m?
Q.108 Curie Is the unit of: . (ETEA 2022)
A. Radioactivity B. Temperature
C. Half-life D. Transition of magnetism
— 200
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,109 Which one is stab
Q1 i able element in the followings? (ETEA 2022)
C. Radium BD ilutonifm‘m
0 For the treat g . Protactinium
Q1 A Co-60rea ment of cancer, the source of gamma rays used, is: (ETEA 20622)
C. Na-15 B. Iodine 126
i D. Pb-207
Q.111 ﬁa;i:ulégtows can be formed by bombardmient with _ particles  (BMU 2022)
. n
’ B. Phot
C. Electrons A D PoZifrr;i\
Q12 iw"e“ a radioactive nucleus emits a gamma radiation than the mass number of atom
o : ' ‘ : (BMU 2022)
é' gemam:darsc 5 B. Increased, by a factor 2
Ao s D. Increased by a factor 1
Q.113 Half-life of a radioactive sample is given by: (DUHS 2022)
(0.693) (0.693)
T, = B.T = K
gl | ARG
C. Tl =(0.693)7\. D. T, =-/0.693
C H
e i A0 \
R P
Q.114 In nuclear reaction ,N' +,He' - 0" + , the missing particle is. (DUHS 2022)
A, Prdton ) B. a- particle
C. Electron - D. Position
E. Neutron :
Q.115 1 Gy is equal to: ‘ (NUMS 2022)
A.1Jkg B.1Jkg
C.1J'Kg ; D.J'kg! ,
Q116 A-32g radioactive element decays and remains 2g after 60 days. What is the half-life
of radioactive element: s (NUMS 2022)
A.2 days Gt
C. 10 days D. 15 days
S Ll i o e :
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EXPLANATORY NOTES)
PRACTICE EXERCISE

[ Tw=0693t=0.693 x 2005 =
In one average life, i

. oF ] oes. itgca.n ;;“':; nastig hours, 63.2 % of the active nuclei will decay. Therefore, in a time

ered that imore than half of the active nuclei will decay.

| [sotopes are the atom i
i1 s of an element havin, i i
number A. S0 U™ contains 3 e ns.g same atomic number Z but different mass

4 MNumberofneutrons in Naf =23-1112 sid MgH=24—12w1
8 h%s g 127 -
5 Asthe nuclear density is independent of mass number, so the ratio of nuclear densities of

the two given nuclei is 1:1. Its value d=2.3 x]0'7 K or?
Ruom = 107°m & Roveteus = 1015y | Sl

6 g
7. Emission of a, B and y-radiations is spontaneous and random process.
§.  The penetrating power of o is least and that of y-radiations is the most.
), AX—alsl,y—de ip ) aep

¢ When B is emitted then charge will increase by one.

To “{hen u; is er:xitted then mass will reduce by 4 and charge will reduce by 2.
0. B+,n—; X+; He Resultant nucleus has mass number “7",

I Inp-emission yn—° B+ H
B By—a,0' X3 By
B3 Here parent nucleus is" *}} U"uraniwm (146+92=238), thorium is " 24 Th" (144+90=234)
" and emitted radiation is He (Alphz;.
W X/ 2LyxA =y xit
5. YN+ Heo) O+ P
K WA,y e, Pw,8'X
1. Number of neutrons in radon = 220 - 86 = 134
Number of neutrons in polonium = 216 — 84 = 132

8. By emission of alpha two protons and two neutrons are decreased.
Y, 2pn_a By e 0y 8 43! Bi(2-a particles & 1-p particle)

180 = 176 176 m n
Y r0 A, EynA, = oAy I AL

138.6 /60 min = 2,31 minutes

. . 1 — - + o
The reaction for neutron decay is yn— H+%,e+0  Here © =anti-neutrino

: AN,
2. By definition of decay constant: %I:- =NA=>A= --NZ@-
3
u' chnow.£=_}_{.=_]_,so .é.!_=2_6=l
J Ay N, 20 Ay 28 )
4, When 75% decays, 25% is left un-decayed. This requires a time t=2Ty1, where
In2 1 In2
Tos ife = ——— =—, ot=2|—|=2(In2)T
y, = half life = = .Also T T & 2(1) 2(In2)
th1"“’*‘-‘«:'1'&-15 BOOK 203
.

CamScanner


https://v3.camscanner.com/user/download

Nuclear py,

i"_"_’f’_‘li____————'—f—;————-—-"-—“—\___———————-—a Pl

1 1

—T% : Fractional un-deca iy T e
actio el

—

.2
25, Asn=—=""F3- . 7
Ty Ty 2 2
6. T,= L lTy = 0.693 It means for smaller A half-life will be longcr
3 —_t-_..s_/iz.'gsec
27. 4N, N:n 2 As 1= nT}, Sl soes nng

0.693 0.693
28. T, = = ———— = 1620 year
8. A Dyt dasx10” 4
29,  Activity of a radioactive element decays exponentially.

10 A_N_(1 iy '
0. f half li =—=4— =|= =:»A—I6><( } =0.1curi
3 Number of half lives n 55 A N ( 2] 2 curie

60x3
3

= 60 minutes

ISR PN

31. n=3=>Tl=
2

32, Number of half-lives (n=2) We know Ny =N, G) 50300 12500
1. N, N l:___=25—1 31

N T
34. T”z=£;—2ﬁl-r"z=fn2

1 :°T 1600
35, Average life = — = —2— =——=2308 = 2319 years
Tage e = L T 0,693 0.693 e
_0.693_0693 _ o,

36. —_—— ==
) | 0.01

2" - 1
37. N=N——&N'=N L )l o _x—==
] 0(2,) 5 =No( > ) N, 8"7 7

38.  After5 half-livedremaining amount= 2—15- = 3%

Percentage of remaining amount =3i2x 100=3%

39.  y-radiations can be preferred for the treatment of skin

40.  For skin cancer phosphorus-32 or strontium-90 may be used.

41. Radiotherapy with y-rays ‘from cobalt-60 is often used in the treatment o
42:  Radio-iodine is absorbed mostly by the thyroid gland..

43.  Study the circulation of blood using radioactive isotope sodium-24.

44.  The most useful tracér is Carbon - 14.

PAST PAPER MC

£ cancer of live"

. 45, m=64g
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IT,=32% = oy T

n=16
n=35 8 3T, =8g 4T, =4g 5Ty, =28

_t_ 20
Tl'! ";_"g‘z'#days_

46.  When a helium atop, 1
; ose . . -
helium ion, S an electron, it gets positive charge and becomes a positive

47,  Beta ray emitted
o by a radioactive substance is an electron which was existing inside the
nucleus ,X*—, , va B 45
.. =1
Em"s"’m“ of B~ particles is a nycleqr phenomenon
48, :XA mTe——T XA + Y - rady
49. AN =-Na

dbion

AN/N
W
50 e
5. y-rays, <P-mays,, <Y paicles
82, T, =9_69._3.=5T 1},

h A Yo
5. n—H+ B v
AN
Nat
55, Alpha particle is also known as Helium nuclide, and Helium nuclide have charge 2e.
56. X —SaYp—ryi
57.  Half-life of sodium-24 is 15 hours.
58.  a= particle has more momentum So, it will less deviate.
59, © X} L,y
, 60, . Definition
6L Xx{—=or4
62, . TH™ —f)slpf:" L..""J'
63, a<f<y
6 Emission of radiauui ... swwoactive substance is a natural phenomenon. So, it is
independent of both ter.v.dture wiu pressure.
8 B-decay X2 —— Y} +P., : ot
66  The electric nela does not disturb y -radiauon because gamma radiation no charge.
67.  Duning beta decay, atomic number inc....Jes by 1 and mass number remains same.
6B UMy v _B oy, Y So, =91

54,

69, JXA 2y yAs e K

0,

——— ! S i e —
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[‘ a "
71.  P-particles emit from nucleus.
. X;-Eorhe
13 Xi——Yf ==yl
X—4=¢ !
X=t+4
I e Vs
75. E=%=>EOC%=’?»,-..,.<7~.-",.
76. o TH ——aPa™ +
7. X! ——X]+y-rays
78. Tyﬂ. =0693= A= M
2 T
%
79.  Radiation produced ionization
80. Z'—nZ+y
N. 400
81, N=—=—=50
2P
L]
g2.. N=N([1] 225=10011-1.1 .2
A L] 2 2n 4 2 2II
T=nT, =2x1600 = 3200years
2
83.  a-particle has maximum ionizing power.
‘84, Xt X, —P X, 2 X, —1 ¢'X,
85. A=AN=83x10""x6.7x10" =55.61x10" =5.6x10"Bq.
0.693°  0.693
86. T, =——=—""—=0. *=1.6x10"
%= = a3agon = 0 16X107=16x10"s
877 R=%=/1N=O'693N:Noc7'
 88.. Inrelation ATy, =0.693, A is decay constant.
2 .
89.  Both are EM waves. X-Rays produced by Coolidge tube while y-Rays produced by
decelerated of nucleus
3
9. N,=N,.(l) w300 2 54
2 8
91.  Cancerous thyroid is treated with iodine -131
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1
. Left=—
92 E;fi b ?vn

93.  Information of boo.
94.  Two up quarks and one down quark,
95, 1Eofx>I.EofB>].E of y
' 96. High speed PB-rays are electrons,
97. D, =400rem =400x0.018v = 45,

Nuclear Pﬁysics

E= mD:BOX0.4=32J

9%8. ThY' o Pagl + e,
99, 7069 = 0693
Il 8.70x3600

2
100, Information

=0.000022/ 5

0L . gt 22920
T, 5730
p 4

g 1 1 1
Remaining carbon == PRI
102. Exarhples of somatic effec
103.  Definition. :

104, Because y-rays are nuclear radiation,
105, Itis the natural phenomena so its inde
106. Bq, Ci, Decay/second are unit of radi
107.  Curie is the unit of radioactivity,
108.  Information;

109.  Information. .

110.  Definition of artificial radio-active elements.
ML In gamma decay neither ‘A’ changes nor ‘Z".
112.  Book formula

113, sN'“+ He* - ,0" +H!

pendent of temperature and pressure;
oactivity. T/m®'is not unit of radioactivity.

g pul
. m*_
115, N:%
2 32 i=l_|. n=4
2% T 16
T 60
T =—=—=l5days
2 n 4

P
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UNIT SELF ASSESSMENT TEST
Q.1 A truck requires 3 Hrs to complete a journey of 150 km, what is the average speed?
A. 50 km/hr B. 25 km/hr
C. 15 km/h D. 10 km/hr

Q2  Aballoon Is going upwards with a velocity 12 m/s. It releases a packet when itis at a
: helght of 65m from ground. How much time the packet will take to reach the gmund it

g =10 m/s?? ,
A 5s B. 6s
C.7s D. 8s

Q.3 A man covers hall‘ of his journey at 6km/hr and the remaining half at 3km/hr. His

average speed Is
A. 4 km/hr B. 3 kmdr

C. 9 kmv/hr D. 4<kmh.
Q4  The relative velocity of a particle moving wit., a velucity v w.r Mf is
Av B.-v'
C. Zero D. None of the above
Q.5 A ball is dropped from a height 10m. The ball Is embedded in sand 1m and stops,
then
. A. Only momentumn remains conserved B. Only kinetic energy remains conserved

.. C. Both momentum and K.E are conserved D. Neither K.E nor momentum is conserved
Q.6 A ball is thrown -horizontally from the top of a tower. What happens to the
horizontal component of its acceleration? ,

A, First increases and then decreases B. Increase
*  C. Decrease D. Zero
Q.7  Velocity time graph of body X and Y is shown In fig. The ratio of the acceleration of
Y to acceleration of X is
vl ¥
:
X
Ly =
plig
A3 B.1:43
C.1:3 D.3:1

Q.8  Four projectiles are fired with the same velocity at angle, 25°, 40°, 55° and 70° with
the horizontal. The range of projectile will be largest for the one projected at angle

A.70° B. 40°
iy G 55° ' D259
Q.9 A fighter plane drops 2 bomb when it Is at the top of enemies target. Bomb misses
the target due to
A. Horizontal component of velocity B. Action of gravity
C. Vertical component of velocity D. Bad weather

Q.10 A projectile is projected with kinetic energy (K.E). If it has the maximum possible
- horizontal range, then its kinetic energy at the highest point will be:
A KE B.0.75K.E
C.0.5KE D.0.25K.E
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gnit-1
1 A car travels equal gj Force and Motion
ol and 1 bt 'elpec:it:;;e in the same direction with velocities 60 km h-1, 20 km h™!
mo;:lon ils " 1€ average velocity of the car over the whole,journcy of
A. 8 ms” ]
C.7ms?! B. 6 g
rticle is movi D.5ms!
Qi2 Apa ) Ng eastwards with 4 ) .
5 n:ls; northward, The average accel:r:iizl:'ﬁ'xsih'n‘t;;; nim YO ERARE
A. ms*NE . ] time is
75 B. Ems"N
C. Zero & :
ms™“NW
,Q13 A force of 5 Newton ac

Q14

Q.15

t
produced in ms-2? S 0N 2 body of weight 9.8 Newton. What is the acceleration
A.051

C.49.00 3’ 15'36
Time qf flight of projectile s e
AN nge p, 2v;sin@
¢ vsin2o e
g g
E
A cyclist riding at a speed of Sm/sec b ki
oy e e g raked with uniform deceleration and stopped

A. 2.16m/sec?

C. 4.16m/sec? AN i e
Q16 A body moves from A toBin a straight line then in semi-circle of radi
: % u h
- fig. What is the displacement of the body? o ‘,“m in
r=2cm
3 3em 1
; A
A.7cm B.9cm
C.5cm D.12cm
Q.17 Angle between action and reaction forces is
T
> B. —rad
A0 i 2
C. nrad D. 2nrad

Q.18 The P.E gained by projectile when it reaches at maximum height is expressed by
equation ' : -

A. K.E; cos?0 B.K.Eitan® :
C. K.E; 5in’0 D. K.Eicot@

Q.19 A1 kg ball moving in some direction at 8 m/sec hits a 4 kg ball moving at 6 m/sec in
the same direction. Assume that the 1 kg ball stops after collision. What will be the
velocity, after collision, of the 4 kg ball if the 1 kg ball stops?

A. 10 m/sec B. 0 m/sec
C. 8 m/sec D. 12 m/sec
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Unit-1 Force and Motion

Q.20 A runner runs 100m in 10s, then turns around and jogs 50m' b_a_ck toward the
starting point in 30s. What is his average speed and average velocity in m/s.
A 3,125 B.3.75,1.25

C. 425,125 D. 3, l' . .
Q21 A car of mass 1000 kg moving with 25 ms™ collide straight with stationary truck of

mass 1500 kg; and start moving together. Find the common velocity?

A 15ms". B.25ms’!
C.10ms" D. 6 ms’
Q.22 A body moves from point P (3,4) to Q (5, 7). Its displacement vector would be
A. 8i+10j B. 8i +2j
C.2i-2j D. 2i +3]

Q23 A particle starting from rest undergoes a rectilinear motion with acceleration a. ']:he
variation of ' with time t is shown in graph. Maximum velocity attained by the particle

during the motion is:
ulmss’ )

10

1} ,(_\)
A.55m/s B. 110 m/s
' C. 550 m/s D. 650 /s ‘
Q.24 A missile is fired for maximum range with an initial velocity of 20 m/s. If g=10m/s?,
the range of the missile is ;
A.30m B.20m
C.40m ) D. 60 m
Q.25 A ball is projected horizontally from the top of a cliff on the surface of the earth with a
speed of 40ms™. Assuming that there is no air resistance, what will its speed be 3 s later?

A. 30ms™- B. 40ms™!
C. 50ms’! A D. 60ms!
Q.26 The rate of change of momentum of a body falling freely under gravity is equal to its
A. Impulse . B. Kinetic energy
C. Power ; ‘ D. Weight A
Q.27. Displacement time graph is shown in figure below acceleration will be
: C0
d
5
P 1
e | 2
A.5ms? B. 10 ms™?
C.2.5ms? D.0 :
Q.28 At which point for a projectile its kinetic energy is completely converted into potential
‘ energy? P
A. At point of projection B. At the highest point
C. Point to hit the ground D. Not possible
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Q29 A 10 kg object collidas with stationary 5 kg object and after collision they

stick together ang move forward with velocity 4ms™'. What is the velocity with
which the 10 kg object hit the second one?

A. 6ms™! B. 8ms™
C. 12ms™ D. 10ms™

Q.30 A force of 10 N acts op a body of mass 20 kg for 10 seconds. The change in its
momentum s
A. 50 kg-m/s B. 100 kg-nv's
C. 30!.') kg-m/s D. 1000 kg-m/s

Q.31 An aircraft is moving with a velocity of 300ms™', It all the forces acting on it are
balanced, then

A. Tt still moves with the same velocity

B. It will explode .
C. It will lose its velocity gradually D. It will fall down instantaneously
Q32 If a car covers 2/5th of the total distance with v, speed and 3/5th distance with v:
then average speed is - :
A. L ety B _2‘v,_v,_
T+,
svivn 1
3w +2v, 5 2V
Q.33 Ifinitial velocity of projectile is doubled then which is correct B
Time of flight Max. height Horizontal range ]
A. | Same Doubled 4 times
B. | Same 4 times 4 times
C. | Doubled . 4 times Doubled
D. | Doubled 4 times 4 times
Q.34 Which one of the following is true in the case of inelastic collision? i
Total energy Kinetic Energy Momentum !
A. Conserved Conserved Conserved
B. Conserved Notconserved . Conserved
C. Conserved Conserved Not conserved
D. Not conserved Not conserved Conserved

Q35 A body is thrown with a velocity of 9.8 m/s

making an angle of 30°with the
horizontal. It will hit the ground after a time 3 :

A. |l sec B. 2 sec

C.3sec D. 1.5 sec
Q36 If R= $ max then angle of projection is

A.30° B. 60°

C: 15 D. 45°

Q.37 A body is thrown horizontally from the top of a tower of height 5 m. ¢
touches the ground at a distince of 10 m from the foot of the tower. [he
initial velocity of the body is (g = 10 ms?)

A.2.5ms™ ; B. 5ms!
C. 10ms' D. 20ms'
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Q.38 A cricket ball Is hit so that it travels straight up in air and it acquires 3 seconds to
reach the maximum height. Its initial velocity is
A.10ms ! B. 15ms™!
C.29.4ms™! D.12.2ms”

Q.39 The distance travelled by a body is proportional to t
is moving with

1
he square of time. The body

A. Uniform acceleration B. Uniform velocity
C. Variable acceleration ) D. All of the above
Q40 Two balls projected at 30° and 60° with same initial veloclﬂgs. The ratio of their
maximum heights is
A 12 e B.1:3
C.1:4 D.1:V2
Q.41 A 7.0 kg bowling ball experiences a net force of 5.0 N what will be its acceleration?
A.7.1 ms? _ B.5.0ms?
C.0.71 ms? D. 35.0 ms?

Q.42 Two projectiles are fired at different angles with the same magnitude of velocity
such that they have the same runge. At what angles they might have been projected?
A. 35° and 75° B. 10° and 50°
C. 25° and 65° D. None of the above

Q43 A train takes 1 hour to go from one station to the other. It travels at a speed of 30
kmh! for first half hour and at a speed of 50 kmh™! for the next half hour. The
average speed of the train is:

A. 45kmh™! S B. 40 kmh™!
C. 35 kmh™ D. 30 kmh"'!
Q.44 If a projectile is thrown with 19.6m/s velocity at 30° with x-axis, time 2aken ¢a reach
" highest point? - :
A. lsec ¥y B.3sec
C.2sec D. 4 sec
Q.45 The distance travelled is given by
JA. Area under speed-time graph _ B. Area under distance-time graph
C. Slope of velocity-time graph D. Slope of distance-time graph

Q.46 If a body starts from a point, and returns back to the same point, then its
A. Average velocity is zero but not average speed
B. Average speed is zero but not average velocity
C. Both average velocity and average speed are not zero
D. Both average speed and average velocity are zero
Q.47 The variation of force acting on a body with time is shown

2 . 1(s)
What is the change in. momentum of-body after 4s?

A. 10Ns : B. 40Ns
o, . D. 80Ns
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: tion are ip the '
0 A. Velocity of a car is increasing on 5 :;g;;‘::&lon when ~
B. le- is mm;ng round a comer
C. Velocity of a car is decreasin i
D. None of these pong strgxght e
49" When the average velggj of
04 o el o ty of a moving body js equal to its instantaneous velocity
é' 3::{:;{: ::llgc:ty B. Uniform acceleration
: : city D. Variable acceleration
050 ‘I:' tlhe initial s_lﬁzfid obfla Projectile i doubled,
- Its range will double B. Its range will
A : ge will quadruple
C. s range will be decreased by a factor of tw D. Its range will decrease by a factor of four
st In straight line motion the

A. Acceleration is parallel (or antiparallel) to the velocity
B. Acceleration is vertical, while the velocity can be in any direction
C. Acceleration is perpendicular to the velocity
D. Acceleration is vertical and the velocity is horizontal
Q52 In projectile motion the
A. Acceleration is parallel (or antiparallel) to the velocity
B. Acceleration is vertical, while the velocity can be in any direction
C. Acceleration is perpendicular to the velocity

D. Acceleration is vertical and the velocity is horizontal
Q53  Abaseball is thrown vertically into the air. The acceleration of the ball at its highest point is:
A. Zero

r B. g, down .
C.g,up

D. 2g, down
Q54 A racing car traveling with constant acce

leration increases its speed from 10 m/s to
-50 m/s over a distance of 60 m. How long does this take? '
A.20s ;

B.50s

C.40s D.8.0s
Q55 An aeroplane is flying horizontally at a velocity v. It drops a packet from a height h.
the time taken by the packet to reach the ground will be

A. (20 . B. ’3
g g

G Ll ’ 5 L4
2g . h
Q56 A particle is moving with a constant speed along straight-line path. A forée is not '
required to
A. Change its direction B. Increase its speed .
C. Decrease jts momentum D. Keep it moving with uniform velocity
057 Two particles are moving with velocities v and v1. Their relative velocity is
maximum when the angle between their velocities
A. zero ? B. n/2
Cn J D. n/4 \ .
Qsg Horlzontal distance travelled by a ball if it's thrown with initial velocity of 20 m s-!
atan angle of 30° is :
A 24m B.56m
C.353m : D.363m
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Unit-1 Force and Motion

Q.59 A block of mass 1 kg slides along a frictionless surface at 10 ms™ and it collides with

a stationary block of mass 10 kg. After the collision, the first block rebounds at 5 ms-
! and the other one moves off at 1.5 ms™.

1 kg 10 kg 1kg = 10 kg
l:, 10ms' D . 5ms l:] 1-5ms’
before collision after collision
Identify which row in the table that correctly describes the collision.
| Momentum Kinetic Energy Type of Collision
A. l Conserved Conserved Elastic
B. | Conserved Not conserved Inelastic
C. | Conserved "~ | Not conserved Elastic
D. | Not conserved Not conserved Inelastic

Q.60 A body is thrown with the velocity (4i + 3j) m/s. Its maximum height is (g=10m/s*)
A.2.5m B. 0.8m

C.0.9m D. 0.45m

 ANSWER KEY))
11“21314151
3-g-u-u-g-

2
3
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WORK ENERGY

SELF ASSESSMENT TEST

0. :;giosfgzlfﬁt;g%:nd Deutron particles have the same momentum. Which of them
A. Proton
& Neutro B. Electron )
What is the A D. alpha-particle
Q2 50 ;ecosnds?’ verage Power Required to Lift a Mass of 100kg to a Height of 50m in
A. 100 B. 980
C.50
D. 5000
Q3 Which of the f°|!°“’(“2 graphs best represents graphical relation between
momentum P and kinetic energy K for 5 body in motion?
4
t
1‘ / .. ! !
K= K oeh 2 K— K—
A. B. &) D.
Q4 A motorbike engine can develop a power of 90000 W in order to keep a constant
velocity of 30 m/s. What is the pushing force?
A.3000 N B. 30000 N
C. 300000 N D.300N
Q5 If a stone of mass 500 g strikes the ground with velocity of 20 ms” then kinetic
energy at that point is
A 10] B.40)J
C.757 D.1007J
Q.6 Force F on a particle moving in a straight line varies with distance d as shown in the
figure. The work done on the particle during its displacement from 3m to 12m
F(N)
2)--
o J_' dima
A 13) : B.26J
C.18J D.21]
Q7 Two bodies with kinetic energics in the ratio 4 : 1 are moving with equal linear
momentum. The ratio of their masses is:
Al:2 B.1:4
Elx1 D.4:1
Q8  How much work must be done by a force on 50 kg body in order to accelerate it
from rest to 20 m/s in 10 §? i
A.2x10%] B.10%
C. 109 D. 4x10*]
Q9 A force applied by an engine of a train of mass Z.PSxID‘kg changes its velocity from
Sm/s to 25m/s in 5 minutes. The power of the engine is
A. 6 MW B. 1.025 MW
C.5 MW D. 2.05 MW
-_-__“TE-PR.\cncn BOOK . 215
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Unit-2 Work and Energy

Q.10

When a 300 N force is applied to 2 box welghing 600 N, the box moves 3,0
horizontally in 20 s. What is the average power?

i

JOON
.AL — Tom —
N
A 45W ' B.90W
C.900 W. D. 1800 W-
Q.11 An engine pumps out 50 kg of water. If the water comes out vertically upwards with
a velocity of 20 m/s. The power of engine is (take g=10 m s%)
A. 10KW . B. 20 kW 5
C. 1000 W D. 10 MW
Q.12 A body, constrained to move in the y — direction, Is subjected to a force
F = 2i+ 15] +6k Newton’s. The work done by this force in moving the body a
distance of 10m along the y-axis is
A.190] B.160J
C.150J D.20J
Q.13 Two particles of masses m and 4m have linear momenta in the ratio of 2 : 1. What s
the ratio of their kinetic energies?
A2 B.2
: C.4 D. 16
Q.14 The long pendulum shown is drawn aside until the ball has risen 0.50 m. It is then
" given an initial speed of 3.0 m/s. The speed of the ball at its lowest position is:
S - --.l:.
. e ——— e - _'.
A. Zero B.0.89m/s
: C.3.1m/s D.43 m/s p
Q.15 Two men with weights in the ratio 5 : 3 run up a staircase (of same height) in times
in the ratio 11 : 9. The ratio of power of first to that of second is
A. 11115 : B.11/9
C.15/11 D.9/11
Q.16 A body of mass m is dropped from a height h above th
= e ground. The velocity v of
the body when it has Jost aalf ts initial potential energy is el vy
A v= Jg_h - B.v= lzgh
_ [ ~
C.v= \[—2_- . : : D.v=2 Jg-i
0.17 . A moving body need not have
A. Velocity B. Momentum
C. Potential qemy ; - D. Kinetic energv.
4__—.-—"_-
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Unit-2
Work and Energy

Q.18 According to work ener

A.K.E only EY principle work done on body will equal to change its
C.KEand P.E bo B. P.E only
Q.19 Adjacent figure ::om Y D. All may correct . .
done In displacing bog re-displacement graph of a moving body, the wor!
g body fro:laix—o to x=35m is equal to
w
g s
L N T e
Duiplagament oy
Bge® B. 200J
C,28751] B30k

Q20 A body of mass 2 kg |s projected verticall =
upwards with a velocity of 2msec™. The !
K.E. of the body just before st riking the E)I"m?nuall; S W elocity o

o B.4J
Cu D.8J
Q21 A particle of mass m at rest is acted upon by a force F for a time t. Its K.E after an
interval tis .
" ) 3m
F p, Ft
T 2m . " 2m

Q.22 An electric motor exerts a force of 40 N on a cable and pulls it by a distance of 30 m
in one minute, The power supplied by the motor (in Watts) Is
A. 200 B. 20

C.10 : D.2
Q23 A weight lifter lifts 300 kg from the ground to a height of 2 meter In 3 second. The

average power generated by him Is

A, 5880 watt = . B. 4410 watt

C. 2205 watt - : D. 1960 Watt
Q24 Power of a watér pump is 2 kW. If g=10m/sec’, the amount of water it can raise in

ht of 10 m s
sk b A B. 1000 litre
C. 1200 litre- D. 100 litre
: from rest to a velocity of 54 km/hour {
Q25 A car of mass 1000 kg accelerates uniformly i n
2 i fod | tt
SAIZ"I("I;B l‘;!,erage power ot" he engine dnringB tl:2 ; g)oe(;' ;{d n watts is
C. 5000 W P2y

. weight at arm’s length for 10s. His arm is 1.5m above the
L :n:?: dh;!:: ;otaudfn:bg the force of the boy on the welght while he s holding it

ls: B. 900]

A0 ' D. 400J : "
—__ C.600]
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er man does the same amoung
¢ man to the second man is

Unit-2
—_—

Q.27 A man does a given amount
of work in 20 sec. The ratio o

A2 Bele
: building of height of 20 iy

C.1
28 A { weight 500 newtons walks up 0 the tup of 2 .
B /5 . in the potentlnl energy of man is

above the street level. The increase
A.5%x98] B. 500 % 20J
500x20
C.500%9.8]J Dus—e—
Q.29 Kinetic energy of a body moving wi
30 ms~! then its K.E becomes:
B.90]

A.107J
D. 1807

C.2701]
Q.30 A car is driven along a level road. The total energy input
fficiency of car

of work in 10 sec. Anoth
f the output power of firs
B. 112

th speed of 10 ms~! is 30 J. 1f its speed becomes

from the petrol is 60kJ and

the car wastes 45kJ of energy, what is the e

A.25% B. 15%
C.45% D. 75% )

Q.31 A 50kg man with 20kg load on his head climbs up 20 steps of 0.25m height each. The
work done in climbing is? .
A.100] B.350J
C.3430J D.5]

Q32 If force and displacement of particle in direction of force are doubled. Work would
be
A. Double B. 1/4 times

D. 4 times

C. Half
Q.33 A person walks 2m with an acceleration of 5Sm

work done on the object is
A.20] B.10J
D.0J

C.57.
Q.34 The work done on an object daes not depend upon the
A. Displacement B. Angle between force and displacement

C. Force applied D. Initial velocity of the object
Q.35 Which of the following is correct order?
A. lkwh> lerg > 1J B. 11> lerg > lkwh
C. lkwh> 1] > lerg ' D. lkwh=1]=Tlerg
You lift a suit case from the floor and keep it on a table. The work done by you on
the suitcase does not depend upon
A. The path taken by the suitcase B. The time taken b in doi k
C. Weight of the suitcase D.Aand B YT
Q.37 A particle moves with velocity 6i -4 j+3k ms™ under the influence of constant force

F=20i+15j-5k N. The instantaneous power applied to particle is

A.45]Js™ B.35Js

C. 2505 D. 195 Js™!
Q.38 A ball is dropped from a height of 10 m.

A. Its potential energy increases and kinetic energy decreases duri

B. Its potential energy is equal to the kinetic energy during the ;':l‘lng the falls

C. The potential energy decreases and the kinetic energy incrcascs.duﬁn the fall

D. The potential energy and Kinetic energy is maximum while it is falling all.

52, holding an object of mass 2kg. The

Q.36

et
218
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Unit-2
/_h-\ Work and Eﬂ
39 How much time wij be re

O A 245 ulred to perform 529 5 of work at the rate of 20 W?

C 20 s . 16s )
40 Output of a truck js 4500 J i D.265
Q A. 5000 J and its emclency is 50%, input energy provided to truck is
 C.9001 B. 9000 J
! lication of 5 N D. 5001

Q41 Duetoapp o force ap object
direction of the f ¢t moves 10 meter along perpendicular
e orce. What amoupg work is done?
. 157 g ad

Q42 Workisindependent of: <
A. Force B. Ti
C. Displacement D Al]T:rthcsc

Q43 :X:l::y‘::! speed of object is halved and the mass is quadrupled then the kinetic
A. ?ugﬂercd ! B. One Third
C. wul;;c 4 F D. Remain same

Q44 Fora body moving in a circular path, the work done by the centripetal force is
A. Negative B.Constant
C. Pesitive D. Zero

Q45 1fa pump can lift 200 kg of water through a height of 6 m in 10 seconds, then its
power is
A. 1100 watts B. 1300 watts
C. 1000 watts

D. 1200 watts

Q46 Alight and a heavy body have equa! omenta. Which one has greater K.E
A. The light body B. The K.E. are equal
C. The heavy body . D. Data is incomplete
Q47 Two bodig%af masses 2m and 1m have their K.E. in the ratio 8 : 1, then their ratio

of momenta is ~

Al:l . B.4:1
€251 D.8:1
Q48 The decrease in the potential energy of a ball of mass 20 kg which falls from a height
of 50 cm is
A.968 ] ’ B. 1980)
C.98) ; D. None of these

Q49 A bodym distance of 10 m along a straight line under the action of a force of §
N. ](;‘zen;:::l: :one is 25 joules, the angle which the force makes with the direction

of motion of the body
T B. 60°

C. 30° ' 0
Q-Sl) A force Fg(si +3 j) newton is applied over a particle which displaces it from its
origin to the point r__..(zi —1]) wetres. The work done on the particle is

A. -7 joules - g 7jo‘ulcs

C. +13 joules 28 ”il)ouifsmhe net work done i
Q51 What happens to the kinetic energy Ll le ot s

positive?

B. The hinetic energy temains the same

: increases :
A. The kjnetic encrgy increas D. The kinetic esicrgy 1 zero

C. The kinetic ehergy decreases

Knys-
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Q.54

Q.55

Q.56

Q.57

Q.58

Q.59

Q.60

Work and E,

Unlt_-2 : n'-‘l‘;y
Q52 If momentum is hjcrensed by two times K.E Increases by . ?
A. Two times B. 3 times
C. four times : B R D.Remains '
Q.53 A particle moves with v =-3j+5i+ 8k ms'unde: F =107 +10j+20k N. The power
lied
;fgoo Js?! B. 170 Js" C.40Js?! D. 140 Js |

Effort x distance through which effort acts = .
A. Output of machine B. Input of machine
C. Efficiency y D. Work

Load x distance covered by the load =
A. Output of machine

C. Efficiency D. Work
An object is thrown straight up, Which of the following is true about the sign of

work done by the gravitational force while the object moves up and then down?
A. Work is positive on the way up, work is positive on the way down

B. Work is negative on the way up, work is negative on the way down

C. Work is negative on the way up, work is positive on the way down

D. Work is positive on the way up, work is negative on the way down

The burning of coal, wood or natural gas and releasing of heat and light energy in

B. Intput of machine

theairisa
A. Nuclear reaction B. Kinetic reaction
C. Chemical reaction D. Potential reaction

When five times momentum of s ody Is equal to the kinetic energy of the same .

body then its velocity is equal to:
A.5m/s B. 10 m/s

C.15m/s D. 20 m/s :
If the linear momentum of the object is increased by 0.1%, then the kinetic energy s

Increased by Z .
A.0.1% ’ B.0.2% C.0.4% D.0.01%

0
A machine which has an efficlency of 80% raises a load of 50 N through a vertical

height of 10 m. The work input to the machine is:
A.400) B.500] C.800J D.625]

ANSWER KEY))

1 nn z| 3| 4|n51
2 ﬂnnunsz

13 43“53

34“44“54

3545n55

,
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CIRCULAR MOTION
IT
UN SELF ASSESSMENT TEST
Q.1 When abody is w

irl
force is supplied by ed in g borizontal circle by means of a string the centripetal
A. Mass of a body C
C. The tension in the string B. Velocity of body

Q.2 If a wheel of radius r

. D. Ce i tion
tur | ntnpetal accelerati
any point on it’ ri

B an angle of 30° then the distance through which
moves is

Arn/3xr :
B. 6 % )
The /rSa(:i: of th D.n/180 xr
Qi3 e 0T (e amghlar wead of the nikrmie houad & elocicte: thist ot haiir huad
A.3600: 1 B a
i D.12:1
Q.4 A'body of mass 10 kg, is moving with a velocity of 5 m/s in a circle of radius 5 m,
wizat is the centripetal acceleration of the body?
e B. 25m/s?
Cpa o S D. 50 mis? :
Q.5 A particle moves on a circular path with decreasing speed. Choose the correct
statement.

A. Angular momentum remains constant
B. Acceleration is towards the center
C. Particle moves on a spiral path with decreasing radius
D. The direction of angular moémentum remains constant
Q.6 A disc is rotating about an axis through its centre and perpendicular to its plane. A
point P on the disc is twice as far from the axis as a point Q. At a given instant, what
the linear velocity of P
is the value of the

thelinear velocityof Q 2

A4 ' B.2
! B

C. -i- 3

.7 Ana ing with inner and outer radii Riand Rz Is rolling without slipping with
i .:‘:l:ir;%:rl:ra;lgiglar speed. The ratio of the forces experienced by the two particles
situated on the inner and outer perts of the ring, F1/ Fzis

R
e 8
Al o
R 2
R D. [ =2
C. =2 [R)
R '

Q.8 If a body of mass m is rotating in a circle of radius r with frequency of rotation “
: a : :

then uentri‘petal force acting on itis EATAF

A. 2mmef i oy

C. 4n’mrf? D.n r'm'f : i
Q9 A bndy s rotating clockwise with decreasing mngular velocity. Its angular

’ 0
acceleration Is directed
A. Into the plane of p;per ¥
a

~_C. Out of the plane of pap i
KETS-PRACTICE BOOK ;
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Unit 3 Rotational and Circular Motiop
Q.10 u-u’ ha: unit of :
AN ' B.ms"!
C.ms? D.s!

Q.11 The figr.re shows a cylinder of radius 0.7m rotating about its axis at 10rad/s, The
: saeed of the point PIs: -

A. 7.0m/s B. 14n rad/s
C. 7.0n rad/s " D.0.70m/s
Q.12 Cenirip.ctal acceleration can be expressed as
1
E A l;_- : . B.ro
C.vo : . D. All of these
Q.13 1n eruation-¥=ax7 90°is angle between
A tiand T . B.rand © -
L. Vandd D. All are correct
0.4 What is the speed of (:1e tip of second’s hand of a clock if its length is 10 cm
A.1.05cms™ . B. 2.05 cms™
C. 1.05 mJs g D. 3.05 cms™!

" Q. 15" A particle of rigid body is at a distance 0.1 m from axis of rotation to rotate with
lirear. speed 3 m/s. What is angular speed of the rigid body

A. 0.3 rad/s . B.30rads™
C.3ads™ i D. 1.5 rad/s

Q.16 If L is the K.E of bady moving in circle of radius r then the centripetal force may be
wiitten a :
A Eurs 3 Bimes

: 2r; ) a2
C.E=KE'or D. ﬂéf

Q.17 The ratio 3f d'splacement along diameter and total distance along circle is:

v 0 B.n:2 ’
) C2in ..} A D.l:n -

Q.18 A ball of iyass 0.25 kg attached to the end of a string of length 1.96 m is moving in a
lmrizonlq%lrcie. The string will break if the tension is more than 25 N. What is the
maximum §peed with which the ball can be moved?

A. 14 m/se, : B.3m/s
C.3.92m/s . D. 5 /s :
Q.19 An elevator Accelerates at 4.9ms™ first upward and then downward. Ratio of the
" rpparent weights will be ‘ 3
A1i2 = . B.2:1
230 . D.2:3

Q.20 A wheel is at rest. Its angular velocity increases uniformly and becomes 60 rad/s: :

sfter 5 sec, The total angular displacement is

A. 600 rad B. 300 rad
R o L T D. 150 rad
K_BTB-PRAC‘I'ICI BOOK . . N ) 222
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guit-3
? A car of mass 10qg kg is m Rotational and Circular Motion
Q¢ m. The centripeta) OVing h S

0

: =
A.4N force Acting oy l: I:peed 72 km/k 12 & circulas track of radius 100
C.‘l‘UT‘IJ 4 ' . B.4oon

.22 A circle of radiys 1, r D. 4000 N

Q centre; find the distance:ons lhrough Some distance making an angle 180° a1 “he
A.314m
C.5m B.3.14 raq

,23 A particle comeg round g o, -2.8m

Q The average velocity of I'nol'[::,ei:fnd]u’ L once. The time taken by :tis 10 sec.
A. 0.2 /s
C.2m/s : - B2y

Q.24 The acceleration ¢

D. Zero
fatraj
of radius 160 m, is * (ravelling wi SPeed of 400 m/s as it goes round a curve
2
A. 1 km/s BLT00 st
C. 10 m/s* "
,25 An aircraft executes g horizonq) 4
Q What is its centripetal Iccclera:o::);p of radius 1 km with steady speed of 900 km/h. .
A. 250km/s? ] B. 75myst
C. 62.5m/s? i
0.6 Irthe body Is movi with a constant speed v, Its ar gular
velocity is
A vir B.vr
C.vir Dok
Q.27 Centripetal force may be equal to 3
A. an_: ; . -B. 2!
r r
¢

D. All of these

mr .
Q.28 What is outward force acting on a mass of 10 kg when rotating at one end on an

inelastic string 10m long at speed of 1m/s?
A IN :

B.2N
C.I10N : i D. 100N
Q.29 The angle subtended by an arc equal to radius is
A.lrad B. One degree
C. I Revolution D. All'of these .
0.30 17, particle moves in a circle describing equal angles in equal times, ity velocity
vector . i .
i B. Changes in magnitude
é gﬁ::::: it:losis::::ttio“ D. Changes hoth in magnitude and direction
031 A motor cyclist going round in a circular trlr(l; at ‘r;rt.!.l::etl el::;:nh“
- Constant linear velocity . B. Consian

i Constant force
C. Constant angular velocity D. 2 _
Uy Which of the following :utemems is false for a particle moving In s cirgle with a
tonstant angular speed? X
- The velocity vector is tangent to the fhm];rclc J
o Sceelocation vectoe 8 t?:tlsg?gtﬂzg cc:m'e of the circle
. i tor pot
: g: :if:::?r;';fé :rc:f:clell';tion vectors are perpendicular to each other |

e

: : 223
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Rotational and Circular Motioy

. Unit-3
Q. 33 The number of revolutions in 37 radians
A2 ‘ B.3
C.312 T 'D. 12 ‘
Q.34 A Wheel of radius 50 cm having an angular speed of 5 rad s™! have linear speed
' A, L5ms™! B.3.5ms™
C.4.5ms™ D.2.5ms™

Q.35 In circular motion, if the angular velocity and angular acceleration becomes
; parallel, then the motion becomes:

A, Slower B. Faster
C, Constant D. Both ‘A’ and ‘'C’

Q. 36 .An object is moving in a circle of radius 100 m with a constant speed of 31.4 m/s,
What is its average speed for one complete revolution?

A, Zero B.3.14 m/s
~ C.3l4ms D. V2x3l.4m/s
Q.37 11%¥ is equal to:
min - G
A Zrad 5 - B. -l%rad 5!
C. Zrad s D. = rad s
20 30

Q.38 A wheel rotates about an axis passing through the center and perpendicular to the
plane with slowly Increasing angular speed. Then it has
A. Radial velocity and radial acceleration
B. Tangential velocity and radial acceleration
C. Tangential velocity and tangential acceleration
D. Tangential velocity but acceleration having both components

Q.39 A body moves in a circle of radius 4 m with constant speed 8 m/s experiences
centripetal force 128 N, What is the mass of body?

A.2Kg B.8Kg

C.4Kg 4 D.16Kg
Q.40 85.95° degree In terms of radian is

A, %mdian B. | radian

10 l,-%mlim D. 2 radian

‘Q. 41 Two bodies of mass 10 kg and 5 kg moving in concentric orbits of radii R and r such
g that their periods are the same. Then the, ratio between their centripetal

acceleration is

- A.Rf B.R¥P
: C.r/R D. l'z/R2
Q.42 The force which can do no work on the body on which it acts:
A. Frictional force B. Elastic force
C. Gravitational force . D. Centripetal force ;

Q.43 A string breaks if its tension exceeds 10 newtons. A stone of mass 250 gm tied to this
string of length 10 cm is rotated in a horizontal circle. The maximum angular

velocity of rotation can be
A. 20 rad/s B. 40 rad/s
C.100rad/s s D. 200 rad/s
KETS-PRACTICE BOOK ; 224
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Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

Q.50

Q.51

Q.52

An electric fan has blades of length :
i el gth 30 cm as measured from the axis of rotation. If

about 1200 r.p.m. The acceleration of a point on the tip of the blade is

2
2. ;ggg m fsec1 B. 4740 m/sec?
. m/sec D. 5055 m/sec?

The expression for centripetal force is given by:

A. mro’ ' m'v?
: o
ﬂ'l:\"1 mvz
=5 D. —-
The period of circular motion is .
2r
A T="2 =
= B. T=270
@
c.r=2 _nw
s D.T= )
The curved flight of fighter planes at high speed requires a large

A. Gravitational force B. Frictional force v

C. Centripetal force D. Centrifugal acceleration

Two particle of equal masses are revolving in circular paths of radius r1 and r3,
respectively with the same speed. The ratio of their centripetal force is

A
o

In uniform circular motion, the factor that remains constant is

A. Linear velocity B. Centripetal force

C. Acceleration D. Speed

A particle moves in a circle of radius 25cm at two revolutions per second. The radial
acceleration of the particle is _

A.n? ' . B.8x

C.4n? D. Zero

A fly wheel rotates at a constant speed of 3000rpm. The angle described by the shaft
in radian in one second is: -

“A. 30007 A B. 50n

C.100n * D.2n

A stone is whirled in a vertical plane. The stone has

A. Radial acceleration only * B. Tangential acceleration only 2

C. Both radial and tangential accelerations D. Neither radial nor tangential acceleration

Q.53 A body is rotating in circle of radius r. Keeping period of rotation constant *u.
radius is doubled (2r) then centripetal force become
" A.Half L B, Same :
C. Double D. Four times
KETS-PRACTICE BOOK S, 218
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Unit-3 g Rotational and Circular Motig,
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Q.54 A particle is oving in a circle of radius ‘r’. In one period of revolution i

Q.55

displacement and distance covered are
A. lur, 27r B. 7, 2nr

C. 2%, 27 D. zero, 2zr

A particle isacted upen by a force of constant magnitude which -is alway,
perpenditular to the velocity of the particle. The motion takes place in a plane, J¢
fullows tha:

A. lts velocity is constant
C. Its mdiun is linear

B. Its acceleration is constant
D. Its motion is circular

Q.56 A particle desciibas a circular path of diameter 20 m every 2s. the average angular
. .speed :1 the parucle during 4s is )
A 20 nrals B 10/ nrads
C.5'nrals . D.nrads
Q.57 A point on the wheel of 400cm diameter has a velocity of 1600cm/s. The angular
R velucity of the wheel is
A. 8 rud/s B. 4 rad/s
C.12rad’s D. 2 rad/s
Q.58 Four particles have the following masses (in terms of m), speeds (In terms of v), and
radil (ia terms of r). Which particle have the same centripetal force as particle-1?
Parucie_ Mass Speed Radius
| S m v r
2 m/2 2v 2r
3 2m v/i2 r
4 Im 2v r
A. Particle | B. Particle 2
C. Particle 3 D. Particle 4

Q.59 Which of the fo!lcming changes when a body performs uniform circular motion?

A. Speed
C. Direction

B. Mass
D. Kinetic energy

Q. 60 A body is moving in a circular path with acceleration ‘a’. If the speed of the body in
increased to four times the initial value, the acceleration will become:

A.4da
C. 1Ca

]
1

1

|
|
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|
1
1
2

1
2
i
4
5
6
7
8
9
0

[ A [
[/
ol
EE
| D |
| D |
| C |
[D E

2
2
2
2
2
2

BSa

ANSWER KEY}}

D ETH c B0 A B
.12I§l4’m
| D BN C FEH A
| A YR D |
| C JEEN B |
| C I C |

el
s nHREUER
ajap»
W LS e

3
ﬁEEHHHHI
g\:U'l UL

[ D |
| D §
IEI

~
-]

w
S\S G0 =1 QN U

44
45
46
47
48
49
50

(7
(=]
e

| D |
=

_\GOO\I

KETS-PRACTICE BOOK

CS

226


https://v3.camscanner.com/user/download

R R NN N N

WAVES

SELF ASSESSMENT TEST JIll

_—

Q- l The velocity Ofsound is -

A. Water Ereatest in g

C. Copper j A
Q.2 Silence zone takes place due to D. Ammonia

é‘ gOr!tsshucu\,c interference B. Destructive intsrference

. DEal
D. Resonance _

Q.3 [Ifthelength ofa simple pendulum is increased by 2%, then the time pcriod

i Thatase by 1% B. Decreases by 1% °

C. Increases by 2%

D. Decreases by 2%

Q.4 The phase difference eleration of a particle cxecuting simpie

between the ace
harmonic motion and th

e instantaneous velocity is?
An B. 0.707x
C. Zero © D.05x
Q.5 Velocity of sound in air is

A. Faster in dry air than jn moist air B. Directly proportionzl to temperatare -

- C. Directly proporiional to pressure D. Slower in dry air than in moist air
Q.6  The length of a string is 1m, tension in it is 40N and mass of the string 15 0.1 kg.
Then the velocity of transverse wav

es produced in the string will be:
A.400ms™ - B. 80 ms™
C. 180 ms™ D.20 ms™
Q.7 Instrings, the position of antinodes is obtained at
AN B. 21,4,61 ’
C.0M bR, 2k Dk ,

44"
Q.8 A sound source rotates anti-clock wise with an angular velocity w. Radius cf the
circle is R. A person is at P. The maximum frequency is heared when posinon of the

" source is at. s

_‘f 7
L
AY " B.Z .
C.X : D.W

Q.9 The wavelength of tht; sound produced by a source is 0.8m. If the source moves

towards the stationary listener at 32 ms™!, what will be apparent wavelength [ the
sound? The velocity of sound is 320 ms™.

A.080m ’ B.0.40m
C.072m D.0.32m

Q.10 A source of sound is moving towards a stationary observer with TIE of the sneed of

sound. The ratio of apparent to actual frequency of sound is:

10 1 11 9

L) & C= - D=

A5 B3 10 : T
KETS-PRACTICE BOOK
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Unit-4 : _ Waveg
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Q.11 When a wave moves through 10m, a point changes from crest to trough and time

s then wavelength of wave and its frequency are

taken is 1
A.20m,05Hz | B.0.5Hz 20m
C.10m, 1 Hz D.1m, 10Hz
Q. 12 Displacement time graph of particle executing SHM is shown. The corresponding
force-time graph of particle is E ‘
o s
.I,—o
' 1
.f.. | 1"~
£
— 7 = =
A - B. C: D.
Q.13 At which temperature will tie velocity of sound at 27°C become double?
A 54°C - B.327°C ’ )
C.927°C D.-123°C
Q.14 An observer moves towards a stationary source of sound, with a velocity one fifth of
the velocity of sound. What is the pepcentage increase in the apparent frequency?
A. zero ) - B:0.5%
C.5% . D. 20%

Q.15 The graph shown below the variation of displacement with time for a particle
moving with simple harmonic motion. Which one of the following correctly gives the

value of the frequency and the amplitude of the motion?

displacementyim
R 10 3 Y
3 a R 0 Gmeis
Frequency / kHz Amplitude / p

A. 5 i K2 B
B. 25 2

C. 25 4

D. ~ 50 .- ;i 2 !

Q.16 The diagram shows the pn')ﬁleynf a wave. Which of the ﬁ:'ollo“ﬁng pairs of points are in phase?

A A B - B.B,C
C.B,D - D.B,E

Q.17 A sound source moving with 8 ms™ cross a stationary observer. The ratio of
apparent frequency before and after crossing the observer (speed of sound = 332 ms?) -

-, 85 65
A — .=
. 81 ° 61
81 61
C.— 3 —
: 85 ) 65 -
" KETS-PRACTICE BOOK : 228

(88:] CamScanner


https://v3.camscanner.com/user/download

R R R NIRRT N IR

it-4
- Waves

sinu
0.18 :L’a‘;imu:::j‘::ﬂ‘;’::;:::tﬂme required for a particular point to move from
A.02Hz 0 zero displacement is 0.5 sec, The frequency of the wave is
C.5Hz B.05Hz
D. 10 Hz
£
0 = 2::?;: ;3'1’?\::?::5 rieslo Dates with f‘““!lmenta] frequency of 50 Hz, The wavelength
KRR ¢ ls if specd of transverse wave in the string is 100 ms™!
' : B.33cm
20 s‘ilios::{ln is attached D. 100 cin
Q h dB oty ¢d to one end of vibrator having frequency 800 Hz. What will be
the speed of the waves produced in the string as shown in figure. -

|
A. 200 ms™!

B. 400 ms™
C. 800 ms™! D. 600 [:155“
Q.21 A standing wave is established in a stretched string which is 100 cm long with

. fundamental frequency f. If tension in the string is increased to double its
fundamental frequency would become

A2f B.

(SN K]

C. \2f i D. 1.
| : 2

Q.22 The sonometer wire is vibrating in its first overtone. There are

A. Two nodes and two antinodes B, Four nodes and three antinodes

C. Three nodes and two antinodes D. Three nodes and three antinodes
Q:23 In case of a moving source of sound which is moving away from an observer

A. The wavelength of sound appears to be less

B. The wavelength of sound appears same

C. The wavelength of sound appears to be more

D. Frequency and wavelength of sound appears to be same

Q.24 Distance and- displacement traveled by a vibrating body in a time equal to g—T s

where T is the period of the vibration:
A. 3x,,3x, B. 3x,,0
C. 3x,,x; ' D. 2x,,0

Q.25 The ratio of fundamental wavelengths of one end close pipe to the both end open
pipe having same lengths ;
Al:2 i B.1:4
vy ) IROR R g D.4:1

Q.26 An organ pipe P; closed at one end vibrating in its first overtone and another pipe
P2 open ‘at both ends vibrating in its third overtone are in resonance with a givea
tuning fork. The ratio of lengths of P1 and Pz is

A.8:3 N - 8 T
C.4:3 : D.3:4
KETS-PRACTICE BOOK
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Unit-4 _
| jons are T and 4T
. wo stretched strings have lengths ¢ and 2( while tens 4
S Iespe::tively. If they are made of same material the ratio of their frequencies is

Al:l B.1:2
c2:1 ‘ D.1:4 .
. 2% om the stationary observer with a speeq halt

Q.28 If the source of sound is moving away fr
the speed of sound thet the apparent wavelengt
of sound is v and its original fr?quency is f.

h for the observer would be if Specq

5v
v B. —
T 2f
. 3v ; D. v
55 3f
d an observer should move towards a stationary source such thyg

: Q.29 With what spee

apparent frequency is double the actual frequency (v is speed of sound waves)

B v
Av ) N 2 =
C2v D.4v
Q.30 For a closed organ pipe resonance is occurred when air columns of lengths are equal to
A4 A 34 54
‘ == B. =, —,—
A. =) ,A4 222
Fi A 34 54
— D. —_——
. C 2 4,34 34" 4
Q.31 The waves propagating on water surface are
A. Ultrasonic B. Unaudible

C. Longitudinal D. Transverse
The wavelength of sound in air is 10 cm. Its frequency is (Take velocity of sound =330 ms™)

Q.32

A.33kHz : B. 330 Hz
C. 330 mHz D. 3x10° Hz

Q.33 A wave generator produces 500 pulses in 10 seconds. Find period of pulses it produces
A.50s B. LS

50
C. L 5 D. Es
5 50

Q.34 The speed of a wave on a particular string is 24 ms™. If string is 6m long. Find its
fundamental frequency? ' : :
A.2Hz B.6Hz
C.4Hz - : D. 8 Hz-

Q.35 The restoring force of SHM is maximum when particle:
A. Displacement is maximum B. Half way between them
C. Crossing mean position - D. Atrest

Q.36 The essential properties of a medium for the propagation of mechanical waves are
A. Inertia and mass o B. Inertia and elasticity
C. Elasticity only ~ D. Inertia only

Q.37 The nature of sound waves in gases is
A. Tm?sverse : B. Longitudinal
C.Suationary D. Electromagnetic ' '

230
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The fre
Q.38 quency of a rod is 299 Hz. If the velocity of sound in air is 340ms™, the
wavelength of the soupq Produced js -
A.17cm
B.d 7 - " S
.6.8m
Q.39 Sla:‘ding Waves are produced in 10m long stretched string. If string vibrates in 5
f:gl (]'[:-;lz and wave velocity is 20m/s, what {s the frequency?.
C.20Hz s o
Q.40 When two identical traveling waves are superimposed, velocity of resultant wave
A. Decreases _ B. Increases
C. Remains same D. Becomes zero
Q.41 The distance between 13t node and 4' antinode js:
R 7 A A )
E B- 5:
S ¥
C. 13— .
y D. 11-5

Q.42 .V is the speed of sound at

temperature constant, will be
Al:2- Bl

C.2:1 D. /2:1 _
Q.43 Which of the following has maximum value of y = El it

pressure P then speed of sound at 2P, keeping

B.'Polyatomic gas
D. All have same value

A. Monoatomic gas
C. Diatomic gas
Q.44 Velocity of sound in air
" A. Decreases with increase in temperature  B. Increase with decrease in temperature
- C. Decreases with decrease of temperature D, Does not depend on temperature
Q.45 Atwhat temperature, the velocity of sound will be double its value at 273 K?
A.2x273K B.8x273K

C.4x273K D.16x273K
Q.46 For all gases

f t : : 1
A v = 1= —— B.v=v [l+—
v, vo 273 1 ° - 273
273
C. v,=v°Jl-|;273t Dy =v, 1+—t_

Q.47 Sound travels faster in moist air at STP because

A. Moist air is heavier than dry air ~

B. The pressure of moist air is greater than that of dry air
C. The value of y of moist air is greater than that for dry air
D. The density of moist air is less than that of dry air

Q.48 Newton assumed that sound propagation in 2 gas takes place under
A. Isothermal conditions B. Isobaric condition
C. Adiabatic conditions D. Isochoric condition
oy
XIT8-PRACTICE BOOK
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Unit-4 . Waveq ‘
b3

d vm are the speeds of sound in air, hydrogen and a metal at the sag,

Q.49 If va, ¥ 8D
temperature, then

A V>V, >V,
C.v,>V, >V,

Q.50 A rope of lengt
speed would a 10 Hz transverse wav

B. v, >V, >V,
. D.v,>V, >V,

h 5 m Is stretched to a tension of 80 N. If its mass is 1 kg, at what
e travel down the string?

A.2m/s B. 5m/s
C.20m/s D. 50 m/s
Q.51 At which temperature the speed of sound in hydrogen will be same as that of speed
. of sound in oxygen at 100°C i
A.—148°C B.-317.5°C
C.-2125°C D. - 249.7°C

Q.52 A stationary wave is set up in the air column of a closed pipe. At the closed end of the pipe:

A. Always a node is formed

B. Neither node nor antinode is formed

C. Always an antinode is formed

D. Sometimes a node and sometimes an ant
Q.53 A string, clamped at its ends, vibrates in three segmen

inode is formed )
ts. The string is 100cm long.

The wavelength is:
A.33.3cm B. 66.7cm
C. 150cm D. 300cm

Q.54 Instationary wave
A. Strain is maximum at nodes

C. Strain is maximum at antinodes
Q.55 A property of the progressive wav

B. Strain is minimum at nodes

D. None of these
¢ that does not depend upon other characteristics

. mentioned below is -
A. Wavelength B. Frequency
. C. Amplitude D. Wave velocity
the

Q.56 If the frequency of oscillation of a particle doing simple harmonic motion Is 1,

frequency of kinetic energy is?
A.2n ; L B B.n

C.n/2 _ D. 2/n
"'Q.57 A spring (spring constant = k) is cut into 4 equal parts and two parts are connec!

in parallel. What is the effective spring constant?

A. 4k ' G B. 16k

; C.8k

. Q.58 If a simple harmonic. oscill
equal to 2m/s’ at any time, the angular frequency of the oscilla
A 10 rad/s B. 0.1 rad/s ’

_ C. 100 rad/s D. | rad/s

ted

D. 6k
ator has got a displacement of 0.02m and acceleration
tor is equal to
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Q.59 Water waves refract at
What is the effect on the

Q.60 When a particle performin

Waves

a boundary’ hetween deep water and shallow water.
frﬂquency, wavelength and speed of the waves at the

boundary?
. _Fr_equcnc;' | 7- anele-ﬁ;th _ - s}:éé;f =
A. Changes Changes | VS”tiaysﬁ th; ;a.;nei !
B_ C-:ha.nges Stays the same Stays the same ’
. i:‘ I h?lays the same Cha_nges Cha;nges
D. Stays thc same - -Stays ti'w' S;a;ne Change_s -

SHM, what will be its amplitude?

A.10cm
C.25¢cm

B.5cm
D.20em

)
i B

g uniform circular mation of radius 10 cm undergoes the

i C BIN A BIW C ET
9 uﬂ&taz .
3 kN C Bxl C KN B XN A |GR
4 4 0N 24 B0 34 PN 44 o8 54
5 5 25 ol 35 M 45 K&l 55
26 N 36 : 5
27 N :
2
2
3
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r‘gf’.’  TMERNVIODVNAMICS

SELF ASSESSMENT TEST

UNIT

Q.1 A system which can neither exchange matter nor energy with the surrounding, |,
called
A.Open system ° B. Isolated system
C. Closed system D. Ideal system
Q.2 A system absorb 10 kJ of heat at constant volume and its temperature rises frop,
270 C to 370 C. The value of AU is
A 100k3 . B. 10Kk
C.0KkJ D. 1 kJ
Q.3 Metabolism is the name of a process in which energy transformation takes plac,
within
A. Heat engine B. Human body
C. Atmosphere D.:Laboratory
Q.4 It is known that curves A, B, C are Isobaric, Isothermal, Adiabatic process then
when one is correct -
P C
; E :":B
A
i
v
A. A - Adiabatic, B - Isothermal, C - Isobaric
B. A- Isothermal, B - Adiabatic, C - Isobaric
C. A - Isobaric, B - Isothermal C - Adiabatic
D. None of these
Q.5 Ifforagas {ER-] =0.67 this gas is made up of molecules which are
A. Diatomic B. Mixture of diatomic and polyatomic
+ C. Mono atomic D. Polyatomic
Q.6 Specific heat capacity at constant volume of gases in an adiabatic process is
A B. Zero
C. Finite but not zero . D.0<Cy<w
Q.7 The molar specific heat at constant volume Cv for a diatomic gas is
. A32R 2 B. 7/2R '
C.52R D. 9/2R
. Q.8 Which of following process provide us maximum work done by system?
A, Tsothermal B. Adiabatic
. C.Isochoric D. Isobaric
Q.9 For an adiabatic compression W = 100J, what will be AU?
- A.-100J B.0J
C.+100J D. None
Q.10 For an adiabatic expansion: .
A. T decreases - B. Mechanical encrgy goes out of the system
* C. Q= constant D. All of these
e —
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Thermodynamics
o1l For adiabatic contractigp,

A. T increases .
C. AQ =zero B. Mechanical energy comes into system
h D. Al
.12 Unit of molar specific heat s same g that of s
A. Entropy . :
C. Internal energy B. General gas constant

D. Pressure

3R
Q.13 For mono-atomic gas C, a1y therefore y for this gas is

3
A. 2 B. %
3
o ~3
5 s
Q.14 If1 mole of an idea gas is heateq at constant volume, then
A. AU =nC,AQ B. AU = C,AT
C.AT=C,AU D. AU = C,AT

Q.15 Compressed air coming out of punctured football becomes cooler because of
A. Isothermal expansion

B. Energy dissipation
C. Adiabatic expansion

D. Adiabatic compression
Q.16 The amount of heat required to raise the temperature of one mole of substance
.through 1 Kelvin at constant pressure is called
A. Specific heat ;
B. Molar specific heat capacity at constant pressure
C. Molar heat capacity at constant pressure
D. Heat capacity at constant pressure :
Q17 Mathematically molar specific heat at constant pressure can be expressed as

Y T
A, C == B- C =
P AT : " AQ,
AT '
C.C=— . D. C,=AQ, xT
P
Q.18 The motion possess by mono-atomic gas molecules is
A. Translatory : B. Rotatory
C. Vib:atory . D. None of these
Q.19 Sound passes through air under the following process
A, Isobaric _ B. Isothermal
C. Adiabatic D.BothBand C
Q.20 The specific heat of a gas in an isothermal process is
A. Infinity B. Negative
C. Zero : D. Remain constant
5
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Themodynamc
8

Q.21

Q.24

Q.25
- Q.26
Q.27

Q.28

Which of the substances A, B or C has the highest specific heat? The temperatyy, ,
5

heat graph is?
Temperature (T)
B .
C
: Heat (Q)
AA . B.B
C.C D: All have equal specific heats
The curve represents isothermal process is called
A. Isotherm B. Both “A” and “C”
C. Adiabatic ) D. Either “A” or “C”
Which one is not adiabatic process )
A. Escape of air from burst tyre B. Cloud formation
C. Slow expansion  * D. None
The work done on ideal gas during the cycle is
' v,2P) (2v.2P)
’ e
v.P) (2v, ﬂ‘_
A. 1PV vV BV
C. %’i \ D.0
Heat encrgy added to a system under isothermal conditions ﬁppears as
A. Work done by the system B. Work done on the system
C. Increase in internal energy D. Increase in temperature
The change in internal energy can be defined as
A. AU-W B.Q-W
C.PAV D.Q+W
A gas expands 0,25 m’ at constant pressure 10° N/m?. The work done is
A.2.5ergs B. 250]
C.300] o D. 150J
The work done by an ideal monoatomic gas along path LMNO is
P . .
30 frune )
b1 Sl Z fs)
ol
; v v v
APV, B. 3PV
C.2PV D. 4PV
s Is 100

During adiabatic expansion the change In internal energy of 2 moles of a ga

Q.29
the work done during this expansion is
A, Zero B.-100J
C. 200J D. 100J
KET8-PRACTICE BOOK Sl
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The modynlmlc.
Q.30 Which of the following j5 e, s e

Q.31

Q.32

Q.33

Q.34

Q.35

K“‘\'ﬁﬁfﬁ“ & change at conatan:eiz:;igaﬁr:»when the system is an ideal gas that
r
C. Change in Internal E; B, Pressure
nergy
x: ;vﬂl:i;h Process, the change jn interna) enr:;-Non; %f e
. C. v dicaborllic Process B %.zoga:ice system Is zero
i atic process . : process
In an equation PV'= constant D. Isothermal process
Ay=C
= C,

G B.y= -y
C.r=C,-cC, D_r=c’c
F;:;ﬁ};el;ﬂqre of the system decreases in the pro’eess of
C. Tsothen, al“i‘:;msim B. Adiabatic expansion
If both temperature D. Isothermal compression

and volume of an ideal gas are doubled, the pressure

A. Remains constant B. Increases by a factor of 4

C.Is also doubled D. Is dimirished by a factor %

In the diagrams (i) to (iv) of variation of volume with changing pressure is shown. A _

gas is taken along the path ABCD. The change in internal energy of the gas will be
i vl @ €. wlo -

L A

A B 8

o
c
AAD
B
i) P + i) ] {m) ) () P

A. Positive in all cases (i) to (iv)

B. Negative in cases (i), (ii) and (jii) but zero in (iv) case
C. Positive in cases (i), (ii) and (iii) but zero in (iv) case
D. Zero in all four cases .

Q.36 We can express the work in.terms of
A.PAU B. PAA
C.PAV D. All are correct
Q.37 Internal energy is a function of state because change in internal energy
A. Does not depend on path B. Corresponds to isothermal process
C. Depends on path : D. Corresponds to adiabatic process
Q.38 The internal energy of ideal gas is
A. Totally K.E B. Partly K.E and partly P.E
C. Totally P.E D. Neither K.E nor P.E
Q.39 Which of the substances A, B or C has the highest specific heat? The temperature vs time
graph is shown. 5y
1
A A B:C, .
C.B D. All have equal specific heat
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Unit-5 o
Q.40 The value of y of tria.omic gas (linear arrangement) molecules is A
5 . 8
= B. —
A k] 6
c. % D. %
the same mass and temperature. Equal quantitieg of

Q. 41 Two different samples have

energy are absorbed as heat by each. Their final temperatures may be differep

because the samples have different: : )
A. Thermal conductivities B. Coefficients of expansion
C. Densities . D. Heat capacitics

hs between pressure and volume correctly showg

Which of the following grap

isochoric change?
/ L—Lv ]—V
C D i

I
———y
B

Q.42

v

A. : { i L

Q.43 In agiven process of an ideal gas, AW =0 and AQ = -ve. Then for the gas
A. The temperature will decrease B. The volume will increase

B. Thepressure will remain constant D. The temperature will increase )

Q. 44 For an isothermal process heat added to an ideal system versus work performed by

that system is represented graphically

i NG

o —p work [T J—TYT; § o —p wok [ p—T,
B. C D

ot
Tleat

Hiemt

i! and B is seps;rately in thermal

A.
Q.45 System A is in thermal equilibrium with
cquilibrium with C. Then A and C are in thermal equilibrium, from which law of
thermodynamics it follows?
A. Zeroth B. First
C. Second D. Third :
d to 1/8 of its original volume

A monoatomic gas (y=5/3) is suddenly compresse

Q.46
* adiabatically, then the pressure of the gas will change to
A.24/5 ' B. 403
C.8 . D. 32 times its initial pressure
Q.47 Heat neither enters nor leave a system then its temperature:
A. Must remain same ©  B.May fall
D.BothB&C

C. May rise, y
Q.48 The amoun". of heat required to raise the temperature of one mole of substance

through 1 Kelvin is called :

A. Specific heat B. Specific heat at constant volume

C., Molar specific heat D. Heat capacity
Q.49 If1 mole of an Ideal gas is heated at constant pressure, then:

A.Qy=CAT B.Qv=CAT

C. Q= GAT - D.Qv=C,AT

——
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- Thermodynamics

ea
through 1 k Is cmg;:“‘"ﬂ)’ Tequired to raise the temperature
A. Specific heat
C. Heat capacity
Q.51 ‘The molar spegj

of a body of mass 1 kg

g. Molar specific heat
. Heat of {zati
fic heat constant Pressu e rsihon

Te of an ideal gas is 7R/2. The ratio of
i onstant pressure ¢o that at constant volumge 1s?
el B.7/5 ‘

CV
Q.52 Cp—Cyand C_ Are respectively equal 1o
p

i i

D.5/7

C.(R, g : D.(R,y"
Q.53 Which one is correct relation? el
A.Cp+cv=]’ Br:&
-1.R R
C.G 1+a D. C,.=l——c—'
Q.54 Four students found set of Cp and Cy (in cal/deg mole) as given below. Which of the
following set is correct? '
A.Cv=4,Cp=2 B.Cv=3,Cp=3
C.Cv=2,Cp=1

D.Cp=5,Cv=3

' Q.55 When the temperature of the gas system is changed by 30K and the internal energy

of the system is changed by 481, the mola

r specific heat of system at constant volume
will be: ’ )
A. 0.6J/mol.K B. 1.0J/mol.K
C.1.6J/mol.K D. 2.1J/mol.K

Q.56 A thermodynamic system s explained with the hel

p of the graph ABCD. What is the
heat rejected by the system during the cycle? N

" I Wy e
A pV .B.2pV
C.4pV , D. 1/2pV
Q.57 If Cp=34.4 3 /mol K and value of R Is 8.314 then
A.Cv=26.1J/molK B.Cv=20.1 /molK
C.Cv=10.1 Y mol K D.Cv=120.1 J/mol K
Q.58 Which of the statement s true? . &
A.R=(y-1)Cv B.R=(y+1)Cv 5
. Cv= + - D.C=—uwe
C.Cv=R(y+1) P
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Q.59 100 g of water is heated from 30 °C to 50 °C. Ignoring the slight expansion of th
water, the change in its internal energy is (specific heat of water is 4184 J kg-1 K- %
A. 42K B.84K
D.2.1kJ

C.84kJ
When an ideal diatomic gas is heated at constant pressure, the fraction of the heat

Q. 60
energy supplied which increases the internal energy of the gas is
A.2/5 B. 3/5
C.3/7 D. 57
ﬂnﬂz: Jlm-ﬂm‘l
B1222324252
B RN B [FEN C [E:N B XM A JEX
14 [EX 24 34 44 Y 54
c BEN C LN A 58 D REN A B
EX 15 B 26 A 36 K& 46 BN 56
c BEA A B B i A P8 D Y
D BEN A P2H A IIH A BTN C JEL
[c NCH C BIN D KIA B RTH C fEU
X 20 PN 30 sl 40 BN 50 BN 60
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ELECTROSTATICS |

od.- A parallel plate air capacitor ha;
. plates is doubled ang 5 mica §
becomes 6 pF. What is the dielec

S A capacity of 2 pF. If the separation between its
heet is introduced between its plates, its capacity

%65 tric constant of mica? N
C.4 ' g. §

Q.2  An electric charge at rest produces ‘
A. Only a magnetic field ’

B. Only an electric field

- C. Neither electric field nor magnetic field . Both electric and magnetic fields

Q3 Two similar charges each of one coulom|

ench ofher with 2 force b placed in the air one meter apart repel
A.9% 10°N )

B_ 9 3 4
C.9x 10°N el

D.9x 10'N
i F, 6p F and 7p F are arranged in series
ry of 5V, then which capacitor has more potential

Q4 3 capacitors with capacitances 5
combination with a batte
“difference across a plates

A. 5p F capacitor B. 6p F.capacilor

C. Tu F capacitor - D. Same potential difference across all

Q5 A test charge is moved from lower potential point to a higher potential point. The
potential energy of test charge will
A. Remain the same ;

B. Increase
C. Decrease i D. Become zero
Q.6  The force per unit charge is known as
A. Electric flux ; B. Electric intensity
C. Electric potential D. All of above are same

Q.7 Uncharged capacitor is connected in a series with resistor, switch and a battery. When
switch is closed the potential drop across resistor
A. Remain same B. Initially maximum then decreases to zero
. C.Become zero then increase maximum D.Remain zero :
Q.8 Two charges placed in air repel each other by a force of 10~*N. When oil is
" introduced between the charges, the force becomes 2.5x1075N. The dielectric

constant of oil is
(A3 B.4
Ca2x D.0.25

Q.9 - Two charges each equal to 2uC are 0.5m apart. If both of them exist inside vacuum,
then the force between them is

A. 244N B.0.144N
C.1.89N D.3.144N
Q.10 The electric lines of force are
A. Imaginary : B, Physically existing every where

C. Physically existing near the charges D. Depends upon case '
Q.11 A capacitor of capacitance C has charge Q and stored energy is W. If the charge is
increase to 2Q. The stored energy will be

A. W/4 B. W72
C.2W D. 4W
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Unit-6 . Electmltgu

Qlz2 A hollow metal sphere of radius 5 cm is charged so that the potential on jts '“ﬂlce

is 10 V. The potential at the center of the sphere Is
A 10V B. SamcasatpomtScmawayﬁ-gmmesumc
D. Same as at point 25 cm away from the

C.oV
The variation of electric potential due to a point charge with distance is representeq .

by the graph (where V along y-axis and r along 'x-axis)
D. \

LN L

An electron of chnrge e is introduced between two metal plates a distance d apart,

Q.14
" A potential difference V is applied to the Flatcs as shown in the diagram.

,I [ o v

Q.13

Which expression gives the electric force F on the electron?
eV
- B.evd

A, —
d
dv
C.— D. —
ed
The energy stored per unit volume in an electrlc field of strength E volt/meter in a

Q.15
medium of dielectric constant K (in Joule/metre?) is:
A Lep B. Lk E?
2 2
2
B= ' 5’ _ D. . SKeE

Q.16 Which diagram represents the electric fields of a negative point charge, shown by.

X ok ©©

Q17 A charge of 2C experlenca a foree 2000N in a unlform electric field. In tlus field the
potential difference between two points separated by a distance Icm is

A2V B. 5V
C.10V. ’ _ D. 20V

Q.18 A 5 pF capacitor has a potential difference across its plates is 200 volts. The charge
on the capacitor is

A.25x10%C B.10°C
C.10°C ; D.4x10°C
Q.19 If the distance between the plates of parallel plates condenser is increased, its potential
will i ¢
A. Remain same B. Increase
C. Decrease D. Decreases exponentially
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Unit-6 ;
Electrostatics
Th
Q:20 " ;;‘:ﬁ%‘:: of electrons in gne coulomb ch
arge is equal to
C.6.2x10% B.1.6x 101
21 The am D.1. 2t
¥ bﬂwmnt‘;:to‘:p‘;:;t::::: - ‘];mle In carrying a 31:1';2 +q along the closed path PQRSP
Tge "_‘*_etal Platesis (where E s electric field between the plates)
HH - '
+ -
+ -
E -
r Q
A. Zero T B ;
C. gE(PQ+QR+SR+SP) D 4
£
Q22 The graph shows ti 81;1“!& of ch ’
under the graph shows ’ arge with potential difference between plates. The area

)

L ¥
A. Capacitance B. Separation of plates.
C. Energy stored D. Electric intensity
Q.23 Value of ¢ for various dielectrics is always
A. Less than unity B. Equal to unity
C. Larger than unity B D. No hard and fast rule

Q.24 In the electric fieid of a point charge g, a certain charge is carried from point to B,
C, D and E. Then the work done

A. Is least along the path AB : 5
B. Is zero along all the paths AB, AC, AD and AE _
C.Is least along AE
D. Is least along the path AD
Q.25 A charge particle is free to move in an electric field. It will travel
A. Along a line of force, if it has some initial velocity in the direction of an acute ang!=
with the line of force
B. Always along a line of force
C. Along a line of force, if its initial velocity is zero
D. None of these
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Unit-6 Electrostatic,

ged sphere of metal is placed in between two charged plates as shown,

Q.26 Anunchar
Thelinesofforceluokllke ”_”__ _‘_”.' &

+ 0004'/

.......

B.A
A.C. i
C.D D.B
Q.27 The intensity of electric field required to balance a proton of mass 1. 7x1|)-27kg and
charge1.6x107"* C is nearly
A. 11077 V/m B. 1x107° V/m
C. 1x10" V/m D. 1x10° V/m

Q.28 Two plates are 2cm apart, a potential difference of 10 volt is applied between them,
the electric field between the plates is
B. 500N/C

A.20N/C
D. 250 N/C

C. 5N/C
A particle A has charge +q and a particle B has charge +4q with each of them

.29

4 having the same mass m. When allowed to fall from rest through the same electric
potential difference, the ratio of their speed va/vs will become
A 12 B.1:4
C. 2:1 D. 4:1

Q.30 What would happen to the electrostatic force between a pair of charged particles if
both charges were doubled and the distance between them were also doubled?
A. It would decrease by a factor of 4 B. It would decrease by a factor of 2
C. It would remain unchanged D. It would increase by a factor of 2.

Two charges 1 uC and 5 pC separated by 20 cm, the ratio of electric forces acting on

Q.31
them will be:
CAl:2 B.1:1
C.1:5 i D. 5:1
Q.32 In bringing an electron towards the second electron the electrostatic potential of the
system
A. Increases B. Remains the same
. C. Decreases D. Becomes zero
Q.33 A capacitor is charged by using a battery which is then disconnected. A dielectric

slab is then slipped between the plates, which results in -
A. Reduction of charge on the plates and increase of potential difference across the plates

B. Increase in the potential difference across the plalc reduction in stored energy, but no

change in the charge on the plates
C. Decrease in the potential difference across the platcs reduction in the stored energy.

but no change in the charge on the platcs
D. None of the above
Q.34 Unit of energy density of electric field Is:

A.JC! B. Jm®
¢, v D. JF?
Q.35 Coulomb’s law applicable for
A. Any two charges B. Point charges
C. Both D. None ‘
. . 244
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Q.36 Three charges 2q,

center of the trllnale,.-q are located at the vertices of an equilateral triangle. At the
A. gtehﬁi;lfdl::;m l:l-lt tlimltt:mial is non-zero B, The field is non-zero but potential is zero
. potential are zerg i ; :
Q37 An external agency carries ‘-5 D. Both field and potential are non-zero

of charge from infinity to a point in an
eAleclg‘:;hﬂc S performs 100 joule of work. The potential at the given point is
10V B.
C.-10V -4 3‘2’8/‘,
Q.38 A tin nucleus has charge + 50e,

If the proton is at a distance 10-* m from the
nucleus, th:.n the potential V at this Position is [charge on the proton = 1.6x10- 1C]
A. 14.4x10% volt B. 7.2x10°® volt
C. 7.2x10% volt D. 14.4x10® volt
Q39 Four charges 2C, -3C, -4C and 5C respectively are placed at all the corners of a
square. Which of the following statements is true for the point of intersection of the
diagonals?

A. Electric field is zero but electric potential is non-zero

B. Electric field non-zero but electric potential is zero

C. Both electric field and electric potential are zero

D. Neither electric field nor electric potential is zero

Q40 Two charges are placed at a
doubled the force will become

A. %th of its original value

jo~

certain distance. If the magnitude of each charge is

B. -é-th of its original value

C. 4 times of ofiginal value

D. 8 times of its original value
Q.41 Force between the plates

of a charged parallel plate capacitor is attractive and its

magnitude is
il 2
AL o 5. B. 2
» Ag, 24g,
C. deen 5 . D.QA ¢, §
" Q42 The electric Intensity at infinite distance from the point charge is

A. Zero B. Infinite
C. l-voltm’ : D. Negative

Q.43 Value of & for air Is; !
A 16 B. 1.96
C.1.986 ; D. 1.0006

Q.44 What will be the electric potential energy of-a 7 nC charge that is 2cm from a 20 nC
charge? . .
A.6.3x10"] B. 6.3x10°J
C. 6.3x10°V D. 1.3x10°%]

Q45 The potential at a point, due to a positive charge of 1004C at a distance of 9m, is
A 10'V B. 10°V
C.10°V. : D. 10’V

Q46 The quantity % is known as:

A. Potential Difference B. Potential Energy
C. Potential Gradient D. All of these
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Unit-6
ywherc In the vicinity of a positive point

Q.47

laced an

A unit positive charge+ Qo P
|sive force directed.

charge, experiences 4 repulsive fo B, ot ontwind

é. xg::llll; ::r?rd D. None of these
2 ¢ intensity of an electrostatic field, then the electrostatic cnergy

g £ E be the electri
o ilensity is proportional to B.E?
A. E 3 E3
: 1 two point chall?ées is F. If magnitude of ezch chargei
: force between .
942 :::[ﬁ(;gl::ib;jszsuu between charges is halved, the forces between them becoﬁng;
A.F : ; .8F :
C. 4F ' D. 16F
Q.50 Relative permittivity & is defined by the following relation?
A. Coa g B. Lo
C,‘ Cr.nnd
C. Cmee*Crac D. Cuied + Crac )
Q.51 Two-point charges are separated by a distance of 4 m. The force between them is 4
N. What is the force between the charges, when the distance between them is 1 m?
A. 16N : B.64 N
C.IN . D.32N ’
Q.52 An electric field exists in the space between two charged metal plates.
X :
:
I
p 'Y namm
Which graph shows the variation of electric field strength E with distance d from X
along the line XY? ’
Y\ | |
E rd
K o
3 O b ] g 5 ]
A. -B. C. D.
Q.53 Gaussian surface is .
_A. An imaginary surface B. A curved surface
C. An open surface ; D. A plane surface
Q.54 12 J'of work is to be done against an existing electric field to take a charge of 0.01C
from A to B. Find the potential difference between B and A.
A 120V B.12V
C. 1200V D.12V
Q.55 Three capacitors Ci, Cz and C1 are connected in parallel as in the Fig. The
equivalent capacitance will be .
2pl
2
. =
A. 8yF - B. 0.8yF
C. 1yF L% D. 16pF . :
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maximum capaci apacltance 12 WF each ar
A. 12 yF, 36 WF
C. 4 uF, 36 pF
Q.57 Electric Potential i
A. A scalar quantity
C. A dimensionless Quantity
Q.58 .'il'he work done in Placing a charge of
s
Alex10%)
C.32x10%;
Q.59 The metallic spheres A

B. A vector quantity

B.32x10%)
D.16 x 101

A, The charge wil

C. No flow of charge wil| occur
Q.60 Let Q denote char

ge, V denote potential d
these quantities, capacitors in parallel must have the same:
A.Qonly B. V only
C. U only

D. Qand U only

ANSWE@ KEV )

. A nl]]'u.nlj]u
2 El:z’ijz-u‘.'
3 u[i]zaasnlj].
4 N A BZH B [K¥H B PPN & |
5 ﬂlsﬂz'ﬁjsmats-ﬂ;
3 Blﬁl}]:ﬁaﬁﬂm.
7 I}]nzv.wl]:nlil‘
8 Bwﬂzsﬂ;slsﬂ
9 Bwﬂzgsoﬂwﬁj.
20 KN C T C BN

D. Always a positive quantity
8 uC on a condenser of capacity 100 nF

B. The charge will flow from B to'A
D. Both A and B are possible
ifference, and U denote stored energy. Of
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Q.1

Q2

Q3

Q4

Q5

Q.6

Q7

. When the galvanometer deflection is zero,

RICITY

CURRENT ELECT

ce of aluminjum wire of finite length is drawn through a series of dies to
jameter to half its original value, its resistance will become
B. Four times

D. Sixteen times
The current I is measured by

When a pie
reduce its d
A. Two times
C. Eight times

An elgel:tric wire is connected across a cell of eem.f. E.
an ammeter of resistance R. According to ohm's law
A.E=I’R : B.E=
C.E=R/1 D. E=I/R .
In the given circuit as the sliding contact C is moved from A to B the readings of

'

e ammeter and the voltmeter remain constant

B. Both the ammeter and the voltmeter increase )
ins constant but that of the voltmeter increases

C. The ammeter rema

D. The ammeter remains constant but that of the voltmeter decreases
A bulb has a power of 200W. What is the energy dissipated by it in 5 minutes?

A. 60] B. 1000J :

C. 60kJ D. 1kJ

A wire of uniform area of cross section Is cut into two parts of equal lengths. The
resistivity of any part 5

A. Remain same B. Is doubled

C. Is halved D. One fourth

The resistance of a coil is 4.2 ohm at 100° C and the temperature coefficient of
resistance of its material is 0.004/°C. Its resistance at 0°C y

A. 6.5 ohm B. 5 ohm

C.3ohm D. 4 ohm

Two cells of e.m.f E; and Ez and of negligible internal resistance are connected with

two variable resistors as shown in the diagram.
"B

1 F

A. Both th

Q

A- FE .

Galvamameter

the values of both resistances are P and

Q. what is the value of the rati&%— ?
1

s ' % B. 2 _
0 : ; (P+Q)
P o
o ias et (P+Q
(P+0) - ep
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Unit-7
’-_..——-—-—.__________
@8 10,000 alpha particles o

The resulting electric cper minute, are passing through a straight tube of radius r.

Current Electricity

A. 0.5 x 1076 g urrent in approximately
: 12 B.0.5x 102
Q9 inze;cl:'lc :umrl:ent source is actuall D.2x 101 :J:;P
A. Current Y source of
C. Energy B. Charge

Q.10 What can be used as the unit of energy OvBw

. A. watt x second

B. volt x meter
C. volt per coulomb D. newton per meter

A nichrome wire 50 cm long and one square millimetre cross-section carries a

current of 4A when connected to a 2V i
s 2 a 2V battery. The resistivity of nichrome wire in

A 1%10° »
. B.4x10
C.3x%107. D.2x 107

Q.2 Calcuiae the acount of charge flowing in 2 minutes in a wire of resistance 10 Ohm
when a potential difference of 20 V is applied between its ends -

Qo

A.4C B.20C
C.240C ‘ D.120C

Q.13 An electric iron is marked 20 volts 500W. The units consumed by it in using it for 24
hours will be "
A. 12 : B. 24
C:5 : D. 1100

Q.14 The electric resistance of a certain wire of iron is R. If its length and radius are both
doubled, then

A. The resistance will be halved and th specific resistance will remain unchanged
B. The resistance will be doutled and e specific resistance will be halved
C. The resistance will be halved and the specific resistance will be doubled
D. The resistance and the specific resistance, will both remain unchanged
Q.15 The graphical representation of Ohm’s law is

A. Hyperbola’ B. Ellipse
C.Parabola 'D. Straight line
Q.16 SI unit of resistivity is
A. Q-m? B. (Q-m)-'
C.Q-m D. (Q-m)"
Q.17 The figure shows a network of currents. The magnitude of currents is shown here.
The current I will be . :

"A3A B.9A

C.13A ) & = ot D.19A

Q.18 Electric current Is generated by;
A. Diode . i B. Transistor .
C. Generator D.Motor
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Q.19 A flow of 107 electron per second in a conductor constitutes a current of
A 16x10% A B.1.6x 102 A
C.1.6x 1017 A © D.10’A

Q.20 A 25W, 220 V bulb and a 100 W, 220 V bulb are joined in series and connected to
mains which bulb will glow brighter

A 25W B. 100 watt bulb
C. First 20W and then 100 W bulb D. Neither bulb will glow
Q.21 A typical value of drift velocity is . ;
A lmms™ B.1ms”
C. 10 ms™ . D. 1000 km 5™
Q.22 The specific resistance of wire Is 50x10° 'Qm The resistance of a cube of length 50
cm will be
A. 1060 B.2.5x10%°Q
c.10%q D. 5x10"Q

Q.23 5A of current Is passed through a metallic conductor. The charge flowing in one -
minute in coulomb, will be

A5 B.12
C. 11—2 ' D. 300
Q.24 The length of the wire is doubled. Its conductance will be
"A. Uncharged B. Halvr.d
- C.Halved D. : of the original value
Q.25 1.6 mA current is flowing in condilcﬁng wire then the number of electrons flowing
per second i
A 10" B.10'
C.10"” D. 10"

Q.26 A primary cell has an emf of 1. 5V, when short circuited it gives a current of 3A The
internal resistance of the cell is:

A 450 B.2Q
C. 050 b, oLty
4.5
Q.27 For which of the following the resistance decreases on increasing the temperature
A. Copper B. Tungsten
C. Germanium y D. Aluminium
Q.28 For a metallic wire, the ratio V' /i (V the applied potential difference, i= current
flowing) is

A. Independent of temperature’
B. Increases as the temperature rises
C. Decreases as the temperature rises
" D. Increases or decreases as temperature rises, dependmg upon the metal
Q.29 The resistances of a wire at temperatures (°C and 0°C are related by

A. R =R (1+al). : B. R,=Rq(l—at)

C. R =Ri(1+af) D. R =R}(1-a1)
Q.30 Total number of electrons present in 4 ampers current flowing for 1 sec is:
: A.2.5%10" , B. 1.25x10"

C.2.5x10% . D.6x10° ,
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Unit-7 Current Electricity
Q31 gl},;‘;:ll:: of emf is traversed from positive to negntivé the potential change will be
C. Negative ’ g ?or:stam
Q.32 Resistivity at a given tem erature d sl
P epends upon:
A. Areaof Cross-section B. Length
i- N;m;c of material of condyctor D. Both length and area i
Q33 Acell of emf E Volt and internal resistance r ohm is belng charged with a current of
i amp. Then the terminal potential difference Is . :
A.E B.E+ir
C.E-ir D.E-iR
Q.34 :‘he temperature of a metal wire rises when an electric current passes through it
ecause
A, Collis?nn of metal al::nms with each other releases heat energy
B. Coll!spn of conduction electrons with each other releases heat energy
w Col‘morl: of conduction electrons with the atoms of metal give them energy which
appears as heat
D. all of these :
Q35 Ifabulb has a 20W power. If it is working at 60% efficiency, then its output power
is 3
A 12w B. 15W
C.20w D. 18W
Q.36 The substances which have a large number of free electrons and offer a low
resistance are called
A. Insulators ! B. semi-conductors
C. Inductors D. Conductors
Q.37 A light bulb draws 300 mA when the voltage across it is 240 V. The resistance of the
light bulb is
A.400Q B.800Q
C.600Q D. 1000 Q
Q38 Two copper wires X and Y have the same volume, Wire Y is four times as long as wire
. X b T 4L Iy
( ! ) .@C —)
X Y
resistanceof wireY
VENALix e rinlle resistance of wire X
A4 : : B.16
- C.8 D. 64 :
Q.39 Which of the following materials has a neg'atl've temperature co-efficient of
resistance?
A. Copper. g gnrbon
C. Aluminum s DIRsS
Q40 The terminal potential difference of a cell when short-circuited is (E =EM.F. of the
¥ cell "
C. Zero D.E/3
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Q.41 Byacella current of 0.9 A flowe through 2 ohm resistor and 0.3 A through 7 ohy,

resistor. The internal resistance of the cell is
A. 050 B. 1.0Q
c.1.2Q D. 2.0Q

Q.42 Four identical wires each having resistance R are connected as sh

own in the figure,
Equivalent resistance between A and B is: a

AR
2

C.4R D.R

Q.43 Two bulbs having the ratings 40 W, 220 V and 20 W, 110 V. The ratio of théir
resistance is
A l:2
C.2:1 g D.1:4

Q.44 A total charge of 100 C flows through a 12 W light bulb in a time of 50s.
What is the potential difference across the bulb during this time?

B. 6.

B.1:1

A.012V (1AY
c.20V D.24V i3 :
Q.45 Two bulbs of 500 W and 200 W rated at 250 V will have resistance ratio as
A.4:25 ~ B.2:5
C.25:4 . D.5:2
Q.46 The resistance of a metallic wire becomes 8 times when;
A. Length is doubled B. Lengths is trippled

C. Length is doubled and radius is halved D. Length is halved and radius is doubled
Q.47 The internal resistance of a cell is the resistance of -

A. Electrodes of the cell ) B. Vessel of the cell

C. Electrode used in the cell ; D. Material used in the cell
Q.48 An electron is circulating in a circular path with a frequency of 50 Hz. What is the

associated current?

A.08x%1077 A "B.8x1077A

C.0.4x10A . D.80x 107A g
Q.49 How many electrons per second constitute a current of one micro ampere?

A. One electron B. 1078 electrons

C. 10° electrons D. 6.25 x 10'2 electrons

Q.50 A steady current is flowing in a conductor of non-uniform cross-section. The charge
passing through any cross-section per unit time is
A. Directly proportional to the area of cross-section
B. Proportional to square of the area of cross-section
C. Inversely proportional to the area of cross-section
; D. Independent of the area of cross-section
Q.51 In the case of gases, the charge carries are

A. Positive and negative ions B. Negative jons and electrons
C. Electrons and holes 1 D. Positive ions and electron
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PR N #

Q52

What is meant by 5 A?

A A c'na.rge_of 5 C flows through a point in 1 second
B.5V elr.ctnf:l!'y 1s causing 1 C of charge to flow
C. 5 V electricity flows across 1Q of resistance

D. A charge of 5 C flows through a point in 5 seconds.

Q.53 Slope of the graph between “V» Op X-axis and “I” on the Y-axis is
A. Resistance B. Conductance
C. Emf D. Capacitance
Q.54 When we double the voltage in a simple electric circuits we double the
A. Current B. Power
C. Resistance e D. Both ‘A’ and ‘B’
Q.55 The 40 watt, 100 watt and 150 watt bulbs are connected in series across 220-volt
supply. Which bulb will be brightest?
A. 150 watt B. 100 watt
C. 40 watt D. All have same brightness
Q.56 Atwnat temperature will the resistance of a copper wire become three times its ;
value at 0°C (Temperature coefficient of resistance for copper =4 x 10 per °C)
A. 400°C B. 45¢°C
C.500°C D. 55¢°C
Q.57 Two electric bulbs, one of 200volt 40 watt and the other 200volt 100 watt are
connected in a house wiring circuit ;
A. They have equal currents through them
B. The resistance of the filaments in both the bulbs is same .
C. The resistance of the filament in 40watt bulb is more than the resistance in 100watt bulb
D. The resistance of the filament in 100watt bulb is more than the resistance in 40watt bulb
Q.58 Two electric bulbs have 40W and 60W rating at 220V, then the ratio of their
resistances will be
A.3:2 i B.2:3
C.3:4 D.4:3
Q.59 If there are two bulbs connected in series 2rd one blows out, what happens to the
other bulb?
A. The other bulb continues to glow with the same brightness
B. The other bulb stops glowing
C. The other bulb glows with increased brightness
D. The other bulb also burns out
Q.60 A student carries out an experiment and plots the V-I graph of three samples of
nichrome wire with resistances Ri Rz and R respectively. Which of the following is
true? E
R,
Ry
I .
(ampere) Ry
V(volts)
A.R1=R;=R; B.Ri1>R2>Rs
C.R3>R;>R; D.R2>R3>Ry
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) ELECTROMAGNETIC INDUCTION
UNIT SELF ASSESSIMIENT TEST

Q.1 A conducting rod of length L is fa]
magnetic field B normal tothe ro

ling with velocity Vin a uniform horizontal

o d. The induced emf between the ends of the rod
A.2 BV’ B. Zero
C. Biv D _B_Ll

2

Q2  The total flux in the core of an electrical machine is 20 mWb and its flux density is 1
T. The cross-sectional area of the core is: :

A.0.05 m?
C.20 m?
Q3 A positive charge enters in 2 ma
" experiences is
A. Increases .
C. Remain same

Q4  Inthe given figure, force on rod A and ro

B.0.02 m?
D. 50 m?
gnetic field and travels parallel to the ficld. Its speed

B. Decreases

D. None of these
d B ar= in direction respectively:
Rog A a@’:_

P4

A. Rightward direction, leftward direction B. Rightward direction, Rightward direction

C. Leftward direction, Leftward direction D, Lefiward direction, Rightward direction
Q.5 In velocity selector arrangement electric and magnetic field will be

A. Parallel each other B. Anti-parallel each other

C. Perpendicular to each other - D. Inclined at 45° to each other
Q.6 A proton is projected in a region containing both electric and magnetic field
' pointing in opposite direction to.the mntion of proton. The proton may

A. Move in same direction with increasing speed

B. Deflect downward with decreasing speed

C. Deflect upward with same speed

D. Move in same direction with decreasing speed

—

N -e—;@ S
= ; I
Q.7 Magaetic flux would be zero when
A. Bis parallel toA B.Bis along to A
C. Bis perpendicular toA ) D. None of these
Q.8 If an electron projected in a ma_gneﬂc field with a velocity v, it will experience a
force given by y _ L
A F=—evxB B. F=+evxB
C. f"=—e;.§ D.I_:=-re;.ﬁ
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Unit-8 Electromagnetism & Electromagnetic In&iiction

+¢ coulomb B. enters in a magnetic field of strength B(Tesla)

.9 A proton charge
Q p rge ( f magnetic field with speed v. The magnetic

making an angle 30° with the direction 0
force on the proton is

A.evB B. Zero
evB
G 2

Q.10 The magnetic fleld I.ntensity ¢ at a distance ‘r’ from a long straigth conductor
carrying steady current I varies with r’ as shown in the figure:

Lol

Q.11 Magnetic ﬂéld Is produced by the flow of current in a straight wire. This

phenomenon was discovered by g .
A. Faraday B. Coulomb
C. Maxwell D. Oersted
Q.12 Protons are shot perpendicular to a magnetic field
A. The magnetic field will have no influence on the motion of the protons
B. The protons will continue to move in the opposite direction but will gain momentum
C. The protons will continue to move in the same direction but will gain momentum
D. They will bend in an arc of a circle
Q.13 The magnetic induction at a point P which Is distant 4 cm from a long current
. carrying wire is 10 tesla, The field of induction at a distance 12 cm from the same

current would be; !
A.3.33x107'T B.3x107°T

© CLIIXI0MT - D.9x10°T
Q.14 A proton and an alpha-particle enter a uniform magnetic field with the same

velocity. The period of rotation of the alpha-particle will be
A. Four times that of the proton _B. Three times that of the proton
C. Two times that of the proton D. Same as that of the protons
Q.15 An electron moves at 2x10?m/sec perpendicular to magnetic field of 2T. What is the

magnitude of magnetic force?

A. 1x10°N B. 6.4x10"N
C. 3.6x10%N ’ D. 4x10°N
Q.16 When a charged particle moves through a magnetic fleld, the effect of the field
changes the particles
A. Speed B. Mass
C. Energy ‘ D. Direction .
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Q.17

Q.18

Q.19

Q.20

Q21

Qn

Q.23

Q.24

Q.25

Q.26

Electromagnetism & Electromagnetic Induction
An elet;tron is injected into a uniform magnetic field with components of velocity
gll;:lllg to and normal to the field direction, The path of the electron is a

- Helix B. Parabola
C. Circle

ey D. Straight line
¢ current flowing through the conductor is made two times. Magnetic field
strength due to it will increase;
A. Two times B. Remai
1 . Remain same
C. Three times D. Four times
‘Which of the followin

, g does not affect the motion of a moving electron?
A. Electric field applied in the direction of motion '

B. Elecu'ic_ﬁeld applied perpendicular to the direction of motion
C. Magnetx.c field applied in the direction of motion
D. Magnetic field applied perpendicular to the direction of motion

An electron is moving north in a region where the magnetic field is south, The
magnetic force exerted on the electron is: ’

A. Zero B. Down

C.Up D. East west
A charged particle travelling in a uniform field could have a circular trajectory if the field is

* A. Gravitational B. Electrical

C. Magnetic D. Gravitational or electrical

A uniform magnetic field will cause a charge to move in a circle if the charge is moving
A. Perpendicular to the field lines and the field strength is constant

B. Perpendicular to the field and the field is increasing

C. Parallel to the field and the fiéld is constant

D. Parallel to the field and the field is increasing

The magnetic flux through a wire loop in a magnetic field does not depend on

A. The area of the loop .

B. The shape of the loop

C. The magnitude of the field ‘

D. The angle between the plane of the loop and the direction

A proton (or charged particle) moving with velocity v is acted upon by electric field
E and magnetic field B. The proton will move undeflected if ‘

A. E is perpendicular to B

B. E, B and v are mutually perpendicular ax_:d v=E/B

C. E is parallel to v and perpendicular to B

D. E and B both are parallel to v ‘

The direction of magnetic lines of force produced by passing a direct current in a
conductor is )

A. Perpendicular to the conductor and coming outward

B. Parallel to conductor .

C. Perpendicular to the conductor and going inward

D. Surrounding the conductor and of circular nature % -

A charge q is moving with a velocity parallel to a.magnetic field. Force on the
charge due to magnetic field is

A.qvB B.0

C.qgB/v D.Bv/q
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Unit-8 Electromagnetism & Electromagnetic Induction
ght wire of diameter 0.5 mm carrying current of 1A is replaced by another

Qa7 Asten rying the same current. The strength of magnetic field for

wire of 1 mm diameter car

is: .
:w;ivice the earlier value B. One quarter of the earlier value
C. One half of the earlier value ' D. No change
hrough a potential difference V, passes through a uniform

Q.28 An electron accelerated t
¢ransverse magnetic field and experiences a force F. If the accelerating potentia]

increased to 2V, the electron in the same magnetic field will experience a force:
AF ‘ B. J2F

C.F2 D.2F
Q.29 The magnetic lnes of force inside a bar magnet
A. Are from north pole to south pole of the magnet
B. Depend upon the area of cross-pole of the magnet
C. Does not exist
D. Are from south pole to north pole of the magnet
Q.30 A charged particle moves in a uniform magnetic field. The veloity of the particle at
some instant nakes an acute angle with the magnetic field. The path of the particle

.will be .
A. A straight line ' B. A helix with uniforr.  spee
C. A circle D. A helix with non-uni orm eed

Q.31 1f F1 and Fz are forces acting on a-particle and electron resper’ iy vhen moving
perpendicular to the magnetic field then:
A Fi=F2 B.Fi>F2
C.Fi<Fk D.Fi1=4F;

Q.32 A uniform magnetic field of 3 G, exists in a + x direction. A proton shoots through
the field in the + y-direction with a speed of 5x10° m/s. The magnitude of the force

on the proton is

A.24x 10N : B.24x10°N
. C.4x10N D.4N
Q.33 20 Wb magnetic flux passes through the 5m? area of certain sheet, the magnetic flux
density would be : .
A.2Wbm™ B.4 Wbm™
C.6Wbm™ ] D.8§ Wom™'

Q.34 -The maguetic field in a certain region js SWbm™. How much flux passes through an
area of 18m?, if a loop is placed at right angle to the field
A.3.6Wb ' B. 90Wb
C.9.0 Wb D. 36Wb

Q.35 When electrons are directed at right angle to a magnetic field directed into the plane
of paper they will experience ;
A. A variable force B. A constant force
C. Force along the direction of velocity D. No force
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' G.P Th i
Q.36 e m‘;inc‘i::;z :::llg experiments on the diffraction of the electrons by crystals
b Xty B pbves tgl:- :tutl;::s“\:;t the beams affecting the photographic plate might
b ks 1t e § not so by placing bar_magnets on each side of the -

photagraph
plate

How would the magnetic ﬁeld due to ma '
! gnetic affect the diffracti ?
A. The rings would be deflected in the direction A R

B. The rings would be deflected in the direction C
C. The rings would be deflected in the direction B
D. The rings would be deflected in the direction D .
Q.37 In a circuit with a coil of resistance 2 ohms, the magnetic flux changes from 2.0 Wb

to 10.0 Wb in 0.2 second. The charge that flows in the coil during this time is
A. 5.0 coulomb B. 4.0 coulomb

C. 1.0 coulomb D. 0.8 coulomb

Q.38 Aln al:minium ring B faces an electromagnet 4. The current I tlirough A can be
altere :

Observer Pap = ; ,
A. Whether 1 increases or decreases, B will not experience any force
B. If I decrease, A will repel B
C. If I increases, A will attract B
D. If I increases, A will repel B
Q.39 A coil having an area 2 m? is placed in a magnetic field which changes from
. 1 Wh/m?to 4 Wh/m? in a interval of 2 second. The e.m.f. induced in the coil will be
A.4V B.15V
C.3V : D.2V
Q.40 If the core of transformer is of substance whose hysteresis loop area is decreased,
then the efficiency of transformer is
A. Increased  B. Decreased
C. Same as original D. None of these is possible
Q.41 A coil of wire is arranged with its plane perpendicular to a uniform magnetic field
of flix density B. when the radius of the coil increases from ri to r2 in time At, then
what is the emf induced in the coil?

i nB(r:—r.’) B. B(r,-r)’
At ' At

B(r? —r? nB(r:+r,z)
C. -(—zm-'—) ) : D. At

KETS-PRACTICE, BOOK l : 59‘

(88:] CamScanner


https://v3.camscanner.com/user/download

Electromagnetism & Electromagnetic ‘nd“ction

Unit-8
Q.42 The coils of a step-down transformer have 500 and 5000 turns. In the primary ¢qj
an ACof4 Aat 2200 volts in sent. The value of the current and potential differenc,
in the secondary will be. ;
A.20A,22V B. 0.4 A, 22000 A
C.40A,220V D. 40 A, 22000V

Q43

Q44

Q45

Q.46

Q.47

Q.48

Q.49

An alternating current or voltage

A. Fluctuates off and on

B. Varies in magnitude alone

C. Changes its direction again and again

D. Changes its magnitude continuously and r
recurring intervals.

Lenz’s law

A. Is the same as the right hand palm rule

B. Bears no relation to the law of conservation of energy

C. Determines the magnitude of an induced emf

D. Is useful in deciding the direction of an induced emf

A metal ring is held horizontally and a bar magnet is dropped through the ring,

with its length along the axis of the ring. The acceleration of the falling magnet is:

A.Equaltog

B. More than g

C.Lessthang

D. Depends on the diameter of the ring and length of magnet

A magnet is allowed to fall freely above a ring shaped metal which is kaving a cut in
it as shown in the figure. When magnet fall towards ring then

A. No emf will be induce in the ring EI
B. No current but some emf will be induced in ring

C. No current will be induce in the ring

D. No emf but some current will be induce in the ring >
A.C voltage source changes its polarity in one period

A. Once B. Thrice

C. Twice D. None
Refer to the figure maximum deflection in the galvanometer occurs when
: 5 -

—_—

i

A. The magnet is pushed toward the coil  B. The magnet is rotated in the coil

C. The magnet is stationary at the centre of coil D. The number of turns in the coil is reduced
The emf induced in AC Generator is &. If the angular speed of the coil is tripod, then

the emf induced is
A.g, B.3e

everses its direction of flow after regularly

ity tang
g

C.2e D.4¢ *
if 50-watt

Q.50 A transformer has 200 turns in primary and 400 turns in secondary,
power is given to input, what Is output power?
AW B.50W
C. 100w . D. 200 W
: 260
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E
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lectromagnetism & Electromagnetic Induction
=~ Tomagnetic Induction
Q.51 A permanent magnet g

A.

Q.52

Q53

Q.54

Q.55

Q.56

Q.57

Q.58

PProaches a soje
magnetic pole induced at the portion y

noid with a constant speed v. What is the
induced current into the ga

of the solenoid and the direction of the
lvanometer?

" X ¥

[Relaty o ¥ T irion ot s ey (I
Npole [From e o —]

Polarity at Y Direction of the current

N-pole From the right

|

Polarity at Y

Direction of the current
S-pole

From the left

Polarity at Y Direction of the current
S-pole From the right

In a transformer 220 ac Voltage is increased to 2200 volts. If the number of turns in
?ezsoe;ondnry are 2000, then the number of turns in the primary will be
; | - B.

C. 100 D: ;g ‘
A step-down transformer is connected to 2400 volts’ line and 80 amperes of current 1
is found to flow in output load. The ratio of the turns in primary and secondary coil

15 20:1. If transformer efficiency is 100%, then the current flowing in primary coil will be

A. 1600 A . B.4A

C.20A D.15A

The magnetic flux through a circuit of resistance R changes by an amount A¢ in

time At. Then the total quniltity of electric charge q which passing during this time
through any point of the circuit is given by .
A

Ad
. q=— B.q=-—4R
= R
Ad Ad

C.q=—xR D.q==

LY TR
Primary secondary coils of a transformer have 50 and 200 turns respectively, When
primary is connected to 9-volt battery secondary voltage is
A.90 B.18

C.36 D. Zero

An electron is projected <long the axis of a circular conductor carrying the same
current. Electron will experience

A. A force along the axis B. A force pcrpem_iiculu.r to the axis

C. A force at an angle of 4° with axis D. No force experienced

A coil having 500 sq. loops of side 10 cm is placed normal to magnetic flux which
increases at a rate of 1 T/s. The induced emf is

A01V B.0SV

C.'v ’ D.5V

7 urth pole induces

A. Clockwise current B. Anti-clockwise current

. C. Zero current D. Infinite current
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Unit-8
Q.59 Transformer ratings are given in -

VA DoV

e hen a coil of 100 turns is subjected to a flux rate of 0.3 tesla/sec.
Q.60 Ca;cuhte the emf when a _ g

‘é‘ =30 D.-300

~ ANSWER KEY))
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. ELECTRONICS AND
9 s WM OF MODERN PHYSICS

Q1 InCompton scattering, the change in wq

k velength |s
A. The angle of Scattering is 90° B. 'Ighc angr?ca:?:;ltl:clrli-ng is 60°
C. The angle of Scattering is 1g0° D. The angle of scattering is 0
Q2  Calculate the energy of a photop of wavelength 6600 angstroms
A.03x101] B.3x1019) y
C.30x 101 D.300 x 109
Q.3 Ifthefrequenc

Yy of the incident radiation i

s ¢ what
will be the value of the stopping potentia]? R ki e
A0 B. Infinite
C.180V D.1220v -

Q4  Which theory is confirmed by the Davisson — Germer experiment?
A. d? - B-roglie theory B. Newton's theory .
C. Einstein’s theory, D. Planck’s theory

Q.5 The photoelectric effect’

can be understood op the basis of
A. Wave theory of light only

: B. Electromagnetic theory of light only
C. Quantum theory of light only D. None of these
Q.6  In the circuits given below

» the correct full wave rectifier is
Vu
Ve u
[ _ :
A, B.
Yu Ve
I Al
Q.7 The momentum of a photon Is P The frequency associated with it is given by

A.pc/h B. he/p %
C.phic D. h/pe

Q48  There are n1 photons of frequency fi in beam of light. In an equally energetic beam,

there are n:2 photons of frequency f2 then the correct relation is
)

n_f
L —=1] B. 1=
. n, no A
2
C ﬁ- = —f-L ’ D. i = [‘?
: n ) no fi 2

Q.9  If we use two diodes and a centre tapped transformer, we will get

A. Half wave rectification B. A.C current

C. Full wave rectification D. All of these
KET8-PRACTICE BOOK
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Unit- 9
case of photoelectric emission depends on

10 Stopping potential for 2 metal surface in

= i.o'l?}l:e t}%rgshold frequency for the metal surface
B. The intensity of incident light
C. The frequency of incident light and
D. All of the above _

Q.11 If an electron and a photon propagate in the form of waves having the same

* wavelength, it implies that they have the same

A. Velocity B. Energy
C. Angular momentum D. Momentum

Q.12 The kinetic energy of electron and proton js 1072J. Then the relation between their
de-Broglie wavelengths is '
A Ag=he B. Ap>he
C. Mp<he D. 2=2)e

Q.13 If the energy of the photon is increased by & factor of 4, then its momentum
A. Does not change B. Increases by a factor of 4

the work function of the metal surface

C. Decreases by a factor of 4 D. Decreases by a factor of 2
Q.14 Which light photon has the least momentum?
A.Red B. Blue
C. Yellow D. Green
Q.15 De Broglie wave length associated with an electron at a speed of 1 x 10° ms™!
A.7x10"m B.6x 10"°m
C.5x10"%m D.4x10"°m
Q.16 Davisson and Germer indicates in their experiment.
A. Electron reflection B. Electron refraction
C. Electron polarization D. Electron diffraction
Q.17 The electrons behave as waves because they cau be:
A. Deflected by electric filed B. Deflected by magnetic field
C. Ionize as gas D. Diffracted by crystals
Q.18 If the momentum of particle is doubled, then its de-Broglie wavelength:
A. Doubles B. Remain unchanged
C. Halves D. None of these
Q.19 In Davison and Germer experiment, nickel crystal acts as a:
A. Perfect reflector B. Two-dimensional grating
C. Perfect absorber ; D. Three-dimensional grating

Q.20 In Davison and Germer experiment, the angle which the incident beam makes with
. the normal to the nicked crystal is:

A. 69° B. 90°
R e . D. 180°
QM In a full wave rectifier input AC current has a frequency f, the output frequency of
current is
A.2f : B.1f2
C.f . D.15f
Q22 Of the following moving with same momentum, the one which has largest
wavelength is?
A. An electron a B. An a-particle
C. A proton D. All have same de-Broglie wavelength
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rticle of
B A partic :0 mass M at rest decays into two masses m; and m2 with equal speed in
opposite direction. The ratig of de-Broglie wave lengths of the particles Mg
- 1
A2 '
= B. :'
c l
m, D.1:1
Q.24 A transmitter radiates 30

i foor el el KW at 6.63 mm wavelength. The number of photons
A.6.63 x 10

C 10 ~ B.6.63 %10
11
Q25 Waveis associated with matter el ' -
A. When it is stationary ‘
e Wh:?l ll: 1s In motion with the veloc1lty of light only
15 In motion with any velocity
D. None of these
Q.26 The frequenzgy of a photon, having energy 100 eV is (h=6.610"34J-sec)
A.2.42 x 10%H; B. 2.42 x 10"H;
C.242 x 10'6H; D.242 % 10°H;
Q.27 :Y‘I:ich ofne is the correct expression of de Broglie equation for the wave length of
ms o ;nan m at temperature? T (k = Boltzmann’s constant)
Adwl X
B.
. 3Imk JSkT m
—_— h :
3kTm : D A=
Q.28 The ratio of momenta of an electron and an a-particle which are accelerated from
rest by a potential difference of 100 V is
Al 44 B. A2
* . m¢
ol s o e B
me L CL 2m,
Q.29 'tl‘he enertiy r:ldllted is directly proportional to the fourth power of Kelvins
emperature
A. Karl-Weins law B. Rayleigh-Jeans law
C. Stephens law D. Planck’s
Q.30. The PN junction diode Is used as ' :
A. A rectifier : B. An oscillator
C. An amplifier . D. A modulator
Q.31 If n number of photon are striking on a metal surface, then total momentum exerted
is
A.nh/A B. 2nh)
. Pt D.nfxt
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Q.32 The frequency of light beam A is twice that of light beam B. The ratio ENEp ot
photon energies is
% 1 ~B.4
C.172 e

Q.33' Which one of the following radiations has the strongest photon?
A. T.V waves B. Micro waves
C. X-rays D. y-rays

Q.34 In the electron positron pair production, the speed of electron is
A, Zero B. Less than speed of positron

D. Greater than speed of positron

C.Equa’ to speed of positron
In full wave rect fication, the output D.C. voltage across the load is obtained

for. ..
A. The ppsitive half cycle of input A.C. B. The negative half cycle of input A.C,
C. The comple cycle of input A.C. D. All of the above.
The output of a half wave rectifier is suitable only for
A. Running car dius B. Charging batteries
C. Running AC motors D. Running tape recorders
Q.37 The primary functicn of a rectifier filter is to

A. Minimize a.c input variation

B. Stabilize d.c level of th~ output voltage

C. Suppose add harmonics in the rectifier output

D. Remove ripples, from the rectified output
Q38 The value of planck’s constant can be determine by equation (E =

Q.35

Q.36

E Ec
Ah=— B h=—
x _ )
C.a=i: S
E

e of mass m moving at speed v is found to have wavelength A.

c
Q.39 An atomic particl
ength of second particle with three times the speed and twice the

What is the wavel

‘mass?
A 2 B. 6A
2
22 A
= i D. -
. 3 6
ertain de Broglie wavelength. In order

Q.40 A proton, accelerated through a p.d Vhasac
to have the same de Broglie wavelength, an o - particle must be accelerated through

a potential difference
B. V/4

A 4V
D. VI8

C.8V
Q.41 The de-Broglie wavelength of the particle of mass m and energy E is

A A= k B. A=hV2mE
2mE
C ,1::._2.m—-E- D A= 1
h hJ2mE
_d-#
KETS-PRACTICE BOOK 266

(88:] CamScanner


https://v3.camscanner.com/user/download

Unit- 9

Electronics & Dawn of Modern Physics
Q42 A proton and an a-particle are accelerated through same voltage, the ratio of their
de-Broglie wavelength will be
: C.v2:1 . : D.2:1
Q.43 If particles are moving with same velocity, then maximum de-Broglie wavelength
will be for '
A. Neutron B. Proton
C. B-particle D. a-particle
Q44  An electron of mass m when accelerated through a potential difference V has de-
Broglie wavelength A, The de-Broglie Wwavelength associated with a proton of mass
M accelern_(ed through the same potential difference will be
m M
A A v . B.a =
PR G- hJE D; A [E
M Vm
Q.45 Frequency of photon having energy 66 eV js
A.8x107*Hz B.16 x 10'*Hz
C.12x 107%Hz D. None of these
Q.46  The antiparticle of electron is
A. Neutron B. Proton
C. Photon D. Positron
Q.47 'The energy of photon of radio waves is only
A 1010y d B. 100 eV
C.10%ev D. 1 MeV .
Q.48 If an electron is accelerated through a potential difference of 54 volts, its de-Broglie
wavelength will be: '
A. 1.66x10%m . B. 1.66x 10m
C. 1.66x10"%m D. 1.66x 10'?m
Q.49 A particle which has zero rest mass and non-zero energy and momentum must
travel with a speed :
A. Equal to c, the speed of light in vacuum B, Lessthanc
C. Greater than ¢ D. Tending to infinity )
Q50 Wavelength of a 1 keV photon is 1.24x10p, What is the frequency of 1 MeV photon?
A 1.24x10%H; b ; B. 1.24x10'"H2
C. 2.4x10°H; D. 2.4x10%Hz
Q.51 The frequency of a photon, having energy 100 ¢V is (h=6.610"¥J-sec)
A. 2.42x10%Hz . B. 2.42x10"Hz
C.2.42x10"Hz D.2.42x10°Hz
Q.52 Energy of photon whose frequency is 10'*MHz, will be
A. 4.14x10°keV : B. 4.14x10°MeV
C. 4.14x10%Ey - D. 4.14x10%V
Q.53 The momentum of photon is :
h ) c
= B=
A 5 5
cl D. Both ‘B’ and *C’
A
KFT8 PRACTICE BOOK

267

(88:] CamScanner


https://v3.camscanner.com/user/download

nics & Dawn of Modern Ph
Unit- 9 Electro ysicg
negative voltage on the collector plate at which the

Q.54 Stopping potential Is the

t becomes .
ghgt:’electric current just bec : —5=v
C. Zero D. None of these
Q.55 Which photon have the maximum mumenrélné‘id
é‘ g{:: . D: Have same momentum
b y 10.25 eV fall on the surface of the metal emitting photoelectrons

Q.56 Photons of energ

of maximum kinetic energy 5.0 ¢V. What is the stopping voltage required for these

electrons? .
A 10V B.4V C.8V D.5V
Q.57 Ifthe intensity of incident radiation in a photo-cell is increased, how does the
topping potential va ?
L?mreisl;g 7 B. Remains the same
C. Decreases D. Infinite
represent correctly the variation of maximum

Q.58 Which one of the following graphs
Kinetic energy Emax with the intens

frequency?

ity of incident radiations having a constant

Emax. Emax. B Eaiic

I i I T

—» intensity —> intensity —» inlensity —» intensily
' A. B. C. D.

Q.59 Half Wave diode rectifier circuit consists of 5

A. Single diode in Series with Ru B. Two diodes in Series with RL

C. Single diode in Parallel with Ro D. Two diodes in Parallel with RL
Q.60 A simple diode rectifier has ‘ripples’ in the output wave which makes it unsuitable
~ . asa DC source. To overcome this one can use.

A. A capacitor in series with the load resistance

B. A capacitor in parallel to the load resistance

C. Both of the mentioned situations will work

D. None of the mentioned situations will work

ANSWER KEY))

1 [ D | A KT 51
- ' 22 32 Bl £ )
3 23 33 43 53
g 34 54
3 35 55
6 k[ 56
1 37 57
: 38. 58
2 39
[l C : 40
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ol Gamma (y) radi?tlun are fast moving

A. Electrons

t B. Protons
. C. Photons 4 + .. D.Neutrons
Q2 Ifaradioactive element has a half-life of 49 minutes. The initial count rate was 1000
per minute, then how long will it take for the count rate to drop to 125 per minutes
A. 120 minutes B. 90 minutes
C. 30 minutes_ : D. 60 minutes
Q3 The half-life of Carbon-14 is
A. 23 years ' B. 1000 years
i %lzoogeﬂs P \ P D. 5730§ears
v e activay of a sample of radioactive bis g
Q eriging in 35 Says. 1 Lae e muth decreases to one-eighth of. the
A. : C,days . ¥ B. 15 days
C.3dars g D. 5 days
Q.5 The half-life of Nis 6.55. A sample of this nuclide of hydrogen is observed for 32.5 5.
The fraction of the original radioactive Isotope reii-ining after this time is
A.1/32 B.1/1s
C.1/8 D.1/4

Q.6 Ifan electron jumps from 1st orbital to 3rd orbital, then it will
A. No gain of energy B. Release energy .
C. Absorb energy D. None of these S
Q.7  Anexample of an absorption spectrum is the spectrum of: BLEN
A. Sodium vapour B. Atomic hydrogen ﬁ,{{
C. Molten iron D. Mercury vapour lamp e

Q.8 The spectral series that contains transitions terminsting on the ground level of
hydrogen is called:

A. Paschen series B. Balmz1 series

" C. Pfund series D. Lyman series
Q.9 Paschen series is obtained when all the transitions of electron terminate on.
A. 2% orbit B. 4% orbit ;
C. 39 orbit D. 5® orbit
Q.10 The relation for paschen series is given as
S T 7 eden(d-d)
, A.E=R”(E,--:;;) B. 1 RN(41 "
L dopfioa
[ I‘Rﬂ(j—’_F] D. A—R_,_‘(sl =3
Q.11 Isotopes are the atoms of the same element which contsiin eqral number of
A. Nucleons s B. Neutrons
C. Protons D. Neutrons and protens

Q.12 What are the number of neutrons, protons and electrons i 4 neutral atom of *5U ?

Number of neutrons | Number of protons Number of electrons |
A. 92 143 - 143
B, 143 - R
C. 92 235 A5
D, 235 92 i s 92 ]
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Q.13 Nucleus of an atom whose atomic mass is 24 consists of
A. 11 clectrons, 11 protons and 13 neutrons B. 11 protons and 13 neutrons
C. 11 electrons, 13 protons and 11 neutrons D. 11 protons and 13 electrons
Q.14 As compared '’C atom, '“C atom has
A. Twao extra protons and two extra electrons
B. Two extra neutrons and no extra electrons
C. Two extra protons but no extra electrons
D. Two extra neutrons and two extra clectron
Q.15 Which one of the following pair is of isobars?

A Cand {C. B.YC and N

C. iHe and }H D. Both A and C
Q.16 Diameter of nucleus Is approximately

A 107m B. 10"°m

C.10"'m D. 10Mm

Q.17 A radioacfive isotope ‘W’ decays to ‘X’ which decays to ‘Y’ snd ‘Y’ decays to ‘2 35

represented by the figure below
W 1

S e

‘What Is the change in-the atomic number from ‘W’ to ‘Z’?

A. Increase by 3 B. Increase by 5
C. Decrease by 3 ' D. Decrease by 5
Q.18 Consider a radioactive material of half-life 1 minute. If one of the nuclei decays now,
the next one will decay
A. After one-minute ' B. After any time
C. After two minutes D. Afier _;. minute

Q.19 During a negative p-decay
A. An atomic electron is ejected
B, An electron which already present with in the nucleaus is ejected
C. A neutron in the nucleus decays emitting an electron
D. A part of binding energy of nuclei is converted into clectron
Q.20 Which of the arrangement about the particle is in accordance with the diagram?
. . Paper Aluminium  ead

w0 ]

1

" Source -
P - R S
Y, R 1 ey n
B. o B .y
C. o B n Y
D. Y n B vl
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(21 Vhen s radioactive nucleus emits g hegy particle, the proton neutron ratio:
A. Decreases - B. Increases,
C. Remains the same D. None of the above
Q22 Which statement concerning o -particles, js correct?
A. An a-particle has charge +4e
B. When a particle trave| through air, they cause jonization
C. An a-particle is a helium atom
D. When o -particle travel through a sheet of gold foii, they make the gold radioactive
Q.23 The decay of a nucleus of neptuniym {s accompanied by the emission of a [ -particle
and ‘y-radiation. What effect (if any) does this decay have on the proton number
and the nucleon number of the nucleus?
rotor number nucleon number
A. | increases decreases o
B. | unckanged decreases
C.ldecreases —  increases - ]
* - D.'| increases unchanged N :
Q.24 The iransformation of a neutron into proton in the wucleus glves rise to emission of:
A. Beta particles B. Gamn. porticles
C. Alpha particles D. .l-rays
Q.25 In the reaction wTh =5 Y+ e, the electron emits from the
A, 1" orbit - . Nucleus
C. 2" orbit D. Valence Sheil
Q.26 According to the equation 71X Y +3 a-particles, what are the atomic and mass
numbers of ‘Y’?
AZ-6,A-12 B.Z+ 1A
C.2~2,A-4 D.Z+5.A
.27 The value of A in the following reaction is
Be’ + He'= C' 4 0!
A. 14 B. 10- !
c.12 ‘ D. 16 !
Q.28 In a radioactive series, 2'U/ changes to /b through my a-decay processes and n;
pB-decay processes. -
An=8n=8§ Bn=8nm=6
C.ni=6,n=6 D.ny=6n=8
Q.29 The most penetrating radiations out of the following is that of
© A.y-rays B. at-particles
C. p-rays . 5 D. X-rays
Q.30 Two radioactive elements X and Y have half- lives of 25 minutes and 75 minutes
respectively. Sample of X and Y Initially contain equal numbers of atoms. After 150
: ction? N0:of nuclei of X unchanged
mint!tes what is the value of the following fraction? g { puclei of ¥ unchanged
Al 16 B.16:1 -
C.1:8 D.8:1
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0, the number of atoms Is 8x 10*. Its half-life
1x10* will remain after Interval
B. 8 years
C. 6 years D. 24 years
Q32 If the decay or disintegration constant of a radioactive substance is A, then its half-
life and mennlife are respectively

Q31 Ina radioactive substance at t=
period is 3 years. The number of atoms

A. 9 years

L gng 1982 log2 41
A. 3 and . B. =and
and P D -—L and l
C.' }.10&2 i’ - 103. 2 2
Q.33 In a sample of Tadioactive material, what fraction of the material will decay after
. half of its half-life?
1 3
A, B.V2-1
N
V2-1
o D. V2
NG v

Q.34 The decay constant A of a radioactive sample :
g A. Decrease as the age of atoms increase  B. Increase as the age of atoms increase
C. Js independent of the age D. Depends on the nature of activity
/Q.SS A radioactive decay rate of radioactive elements is found to be 10° disintegrations
- per sec at a certain time. If the half-life of the element is 1 second, the decay rate
after one second is and after 3 second is

A. 500, 125 B. 125, 500
C. 108,109 D. 100, 10
Q36 If the radioactive decay constant of radium is 1.07 x 107 per year, then its half-life
period is approximately equal to :
A. 8,900 years . B. 6,476 years
C. 7,000 years - D. 2,520 years
Q37 Half-life of radioactive element depends upon
A. Amount of element present B. Temperature
C. Pressure . _D. None
Q38 A radioactive substance has a half-life of 60 minutes. After 3 hours, the fraction of
atom that have decayed would be <
A.12.5% . B.8.5%
. C.87.5% D. 25.1%

Q39 Half-life of radium is 1600 years. Which of the following is the fraction of a sample
of radium that would remain un-decayed after 6400 years? -

:" 1 ; I
Y A= =
s B. 2
1 1
C - Di— z
8 16 :
Q.40 A given radioactive sample is reduced from 20 g to 1.25 g in 40 days. Its half-life
would be
A. 10 days . B. 8 days
C.5 days D. 6 days
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41 A radioactive substance has a half-life of fi f the
Q s s v i our months, three-fourths o . ,,*
A. 3 months . B. 4 months
C. 8 months D. 12 months
. Q42 Calculate the half-life of bismuth-214 which has a decay constant of 4.3 x 16? 17 . -
A39x10%s B.29x1073g 1
- C.29x10%s D.1.6x 1045
Q43 The radioactivity of a certaln radioactive element drops to Tl-“ot its initial value in
30 second. Its half-life is:
A. 2 second B. 5 second
C. 4 second D. 6 second
Q44 Cobalt-57 is radioactive, emitting P particles. The half-life for this is 270 days. If 100
mg of this is kept In an open container, the mass of Cobalt-57 after 540 days will be:
: 50
A, 50 mg B, S=m
N B
C.25mg " D. Zero
Q.45 When thorium (n'l‘h 34) emits a B-particle its proton to neutron ratio would become
A.90/144 B.91/144
C.91/143 D. 90/143
Q46 Three paths of radioactive radiations are observed as shown In the figure in thq
presence of electric field. Which type of radiation is shown in path 1?
' AAlpha . B. Gamma
C.Beta ., D. Cathode rays
Q47 1Inradiotherapy X-rays are used to: .
A. Detect bone fractures B.Dmhmw o
C. Treat cancer by controlled exposure D. Detect fault in radio receiving circuits
Q48 Radioactive iodine can be used to check person’s _____is working properly
A. Cancer ~ B. Lungl.
C. Skin cancer D. Thyroid gland
Q.49 Phosphorus is used as tracer ln > !
A. Industries - B. Electrical machinery
C. Agriculture D. All of these
Q.50 Cobalt-60 is used for treatment of .
A. Cancer B. Kidneys
C. Lungs e D. Thyroid .
.51 They — rays radiographs are : A s
= A. A.;'nculzlre industry - B. Medical industry "
C. Support Industry D. All of above
Q.52 Inheavy elements (Z-NqupmN-Ngozl'n:m]
AZ=N . Z<
C.Z>N , D.Z+N=A
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Q.53 A nucleus emits a radiation neither its mass no. nor charge no. change the radiation is
Ac B.y
C.p D. Neutron

Q.54 An atom emits som radiation such that daughter nucleus is ixotope of parent nucleus,

. the emitted radiation is

Ao B.y
C.p D. loand2f

Q.55 In radioactivity B pariicies originate from
A. K-shell electron B. The decay of neutron
C., Preexisting electron in nucleus D. The decay of proton

Q.56 CFCisusedin
A. Refrigeration B. Aerosol spray
C. Plastic foam industry - D. All of above

Q.57

Q.58

Q.59

Q.60

The age of fossil when C-14: C-12 in bone is one fourth of ratio in bone of living
animal and half-life of C-12 i= 3732 years is

A. 100 years . B. 11460 years

C.-1000 years D. 1200 years

Technimum-99 has a half-life of 6 hours. If there is 300 mg of it, how much will be

left in 48 hours?

A. 1.58 mg B.1.25mg
C.1.17mg D. 2.56 mg
What is the ratio of minimum to maximum wavelength in the Balmer series?
A.59. B. 5:36 .
. C.1:4 D. 34

When a hydrogen atom is in its ﬂrsi excited level, what is the relation of radius and
Bohr radius?

" A. Twice B. 4 times

C. Same : 'D. Half

ARNJSWER KEY))
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POST-PREP ASSESSMENT )

Note: Physics paper of MDCAT contains 54 questions,

Q1

Q2

Q3

Q4

L Qs

A battery is used to char

paclior till the potentia] difference
between the plates becomes equal to the electromotive force of th!: battery, The ratio
of the energy stored in the capacitor and the work done by the battery will be
Al B,

C.

|-

p L
2

In gamma ray emission from a nucleus

A. Both the neutron number an

B. There is no change in the proton number and the neutron number

C. Only the neutron number changes

D. Only the proton number changes

Charges are placed on the vertices

and V the potential at the centre,

d the proton number change

of & square as shown. Let E be the electric fleld

If the charges on A and B are Interchanged with
those on D and C respectively, then
9UrR 519
D . c
-q -q

A. E remain unchanged, V changes
C. Eand V remains unchanged D. E changes, V remains unchanged

A block of mass ‘m’ is connected to another block of mass ‘M’ by a spring
(massless) of spring constant ‘k’. The blocks are kept on a smooth horizontaj plane,
Initially the block are at rest an

d the spring is unstretched. Then a constant force
‘F’ starts acting on the block of mass ‘M’ to pull l_t. Find the force on the block of

B. Both Zand V change

- mass ‘m’
mF - (M +m)F R
— B.
A, I, v
mF . D. MF
" (m+M) (m+M)
A charged particle moves through a magnetic fleld perpendicular to its direction.
Then 3

A. The momentum changes but the kinetic energy is constant *

B. Both momentum and kinetic energy of the particle are not constant
C. Both, momentum and kinetic energy of the particle are constant
D. Kinetic energy changes but the momentum is constant

KETS. PRACTICE BOOK
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Post-Prep Assessment
Q.6 The resistance of a wire is 5 ohm at 50°C and 6 ohm at 100°C. The resistance of the
wire at 0°C will be
A.2ohm B. 1 ohm
D. 3 ohm

C.4 ohm
Q.7 A particle Is projected at 60° to the horizontal with a kinetic energy K. The kinetic

energy at the highest point is s

AK :
C.K2 D. K/4

Q.8 Two springs, of force constants ki and kz are connected to a mass m as shown. The
frequency of oscillation of the mass is £. If both ki and k2 are made four times their |
original values, the frequency of oscillation becomes

Ky K2

A f2 B. f/4
C. 4f ) D.2f -

Q.9 The graph of range of projectile (on y-axis) as plotted against velocity, of
projectlle (x-axis) will be
R

y y
RV R \_/ RU ‘
x = »x | X — X '
B C D

- - >
-> >
v

Q.10 - A body is moving il a circle with period of 207 What is angular frequency of body
i A.0.1 Hz " B.100Hz
C.2Hz D. 10n Hz

Q.11 A body is revolving with a constant speed along a circle. If its direction of motion is
reversed but the speed remalns the same, then which of the follewing statement Is
true '

A. The centripetal force will not suffer any change in magnitude-
B. The centripetal force will have its direction reversed
C. The centripetal force will not suffer any change in direction
D. The centripetal force would be doubled * .

Q.12 The angular velocity of the minute hand of a clock is

2r -1 - L
Ll . ) 1

%0 rads B 24rads

2 1] ' i -1
C. —-—3600rad.r D. Ea[-,rdds

Q.13 ' A simple harmonic oscillator has a time period of 10 seconds. Which equan.
relates its acceleration a and displacement x?

Aa=-10x B. a=-(20m)x
C. a=-(20m) x D.a=- (2n/10)*x
Q.14 1In stationary wave of wavelength 0.4 m the distance between node and antinodes is
A 0lm B.0.4m
C.02m D.0.5m
KETS. PRACTICE BOOK : 376
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Q.15

Q16

Q17

Q.18

Post-Prep Assessment

The minimum length of tube open at both ends that
Hzifv=350m rft at resonates with frequency of 350

Alm B. -;-m
C.2m : D. -ilzm
The ratio of angular frequency and linear frequency Is :
A 2n § B.n
g 1 F 4
e 2n o 2
How many electrons per second constitute a current of one micro ampere?
A. One clectron B. 10¢ electrons
C. 107 electrons D. 6.25 x 10" glectrons

A sound source is moving towards a stationary observer with % of the speed of
sound. The ratio of apparent to real frequency is :

10 . 11
A — .

9 10

<) > (3]

Q.19 When we double the voltage in a simple electric circuit, we double the

A, Current B. Resistance

C. Power . D. Both ‘A’ and ‘C*
Q20 Which relation exactly described the isothermal process?

A.Q=W ; B.W=-AU

C.Q=-AU D.Q=AU+W -
Q.21 The work done in moving a unit positive charge from one point to another against

* the electric field is a measure of

A. Capacitance ~ B. Potential difference between two points

C. Intensity of electric field D. Resistance between two points
Q.22 Energy density in case of a capacitor is always proportional to

A E? i B.&

c.v? ‘ I » M o
Q.23 The capacitance of a parallel plate capacitor is given by

A. C-'_A._ « B. C=£'£

g d A
Ag d
- , CBa——

ce d ; R €A .
Q24 What's the total work performed on the gas as it’s transformed from state a to

state ¢, along the path indicated?

Pix10"Pa)
: P10 m”
] . n

A.1,500) B. 3,000J

C.4,500J D. 5,000
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Q.27

Q.28

Q.29

The charge of an electron is 1.6 x 10°'* C. How many electrons strike the screen of a

cathode ray tube each second when the beam current is 16 mA
A. 10" B. 10"
D.107"7

C.107"
The following four wires are made of the same material and are at the same

temperature. Which one of them has highest electrical resistance
B. length = 50 cm, diameter = 0.5 mm

A. length = 100 cm, diameter = | mm
D. length = 300 cm, diameter = 3 mm

C. length'= 200 cm, diameter = 2 mm
In a circuit with a coil of resistance 2 ohms, the magnetic flux changes from 2.0 Wh

to 10.0 Wb in 0.2 second. The charge that flows in the zoil during this time is
A. 5.0 coulomb * B. 1.0 coulomb
C. 4.0 coulomb D. 0.8 coulomb

The radiations emitted from hydrogen filled discharge tube show

A. band spectrum B. line spectrum

C. continuous spectrum D. none
A radio station emits 10 kW power of 90.8 MHz Find the number of photon emitted per

second i
A 1.6x10% B.16x 1.7
C.1.6x10¥ D.1.6xi:"

The number of turns in the primary and secondary coils of a transformer are 100 and

Q.30
300 respectively. If the input power is 60 W. The output power will be
A. 100 W B.3x10°W
C.60W D.90W
Q.31 In Davisson-Germer experiment, the diffracted electron beam from crystal shows
A. Particle property B. Wave property
C. Light property D. Quantum property
Q.32 The Lenz’s law refers to induce
A.emf B. Resistance
C. Current D. Capacitance '
Q.33 When a current carrying conductor is placed in a magnetic field. It moves from a
region of
A. Stronger to weak field B. Weak to strong field
C. Strong to weak if current is large D. Weak to strong if current is large
Q.34 In electromagnetic induction, the induced e.m.f. in a coil is independent of
A. Resistance of the circuit B. Time
C. Change in the flux D: None r
Q.35 In full wave rectifier with input frequency 50Hz the ripple in the output is mainly of
frequency:
A.25Hz B. 50 Hz
C. 100 Hz : ; D. zero
Q.36 What percentage of original radioactive atoms is left after five half lives
A.0.3% B. 1%
C.31% D.3.125% )
Q37 A 2 MeV proton Is moving perpendicular to a uniform magnetic field of 2.5 T, The
force on the J)roton is:
A.25x107°N B.25x10°""'N
C.8x10""N ! D.8x10"?N
Q.38 Unit of decay constant is
A.s ; B.m™!
C.m . D.s™
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(88:] CamScanner


https://v3.camscanner.com/user/download

S — Post-Prep Assessment’
039 A certain radioactive mass decays

. from 64 gmto 2 gmin 29 days, What is its half-
life
“A. 5 days B. 4 days

C. 3 days

D. 5 days
Q40 An electron makes transition from n = 4 to n =1 state |

maximum possible number of Photons emitteq will be n a hydrogen atom. The
2 B3
. D.6

Q41 A60kgman pushes 240 kg man by a force of 60 N, The 40 kg man has pushed the other
man with a force of; g

. A.40N B.0
' C.60N *D.20N
Q42 The speed of a vehicle of mass 500kg increases from 30ms™ to 70ms™, Calculate the
; work?
A \ B. 10°
C.10¢

D. 10°

Q43 Work done by the gravitational force on a body of mass “m?»

moving on a smooth
horizontal surface through a distance « .

5” is: (Glven acceleration due to gravity = g):
A.mgs . ymgs
C.0 Dimgs
Q44 A planeis revolving around the earth with a speed 1100 km/br at 2 constant height
' from the surface of earth. The change fi‘thie veloclty 88 it travels half circle s
A. 200 km/hr B ISOkmbe,
C. 100 km/hr ’

Q45 Doppler effect is independent of ;
(A Velocity of source )

C. distance between source and observer

! D. None of the above
Q46 The following figure depicts a wave travelling in a medium, Which pairs of particles

are in phase? .

D
= c /\E i
v vo '
\ A

A.B&F B.C&E

C.A&D D.B&G
Q.47

First law of thermodynamics states that:

A. System can do work B. System has temperature

C. System has pressure D. Heat is a form of energy

Q48 A hollow metal sphere of radius 5 cm Is charged so that the potential on its surface
is10 V. The potential at the center of the sphere is
A 10V

B. Same as at point 5 cm away from the surface :
cCov '

D. Same as at point 25 cm away from the surface
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istance is connected to the battery and temperature of conductor
oling thien the value of current will be

B. Decreased

D. Zero

t is broken into two pieces .
ach piece B. Each piece will have two unlike poles

D. None of these
agnetic fluy linked with a closed circuit, an emf

This statement is referred to as;

Q.49 A conducting res
decreases by the process of co
A. Increased £
C. Remain constant
. Q.50 When 2 bar magne
A. We will have a single poleone
C. Each piece will have two like poles
Q.51 Whenever there is a change in the m
and a current are induced in the circuit.
A.Lenz'slaw °
B. Faraday's second law of electromagnetic induction
C. Fraday’s first law of electromagnetic induction ¢
D. Laplace’s law
Q.52 A transformer:
A. Transforms encrgy B. Transforms frequency
C. Transforms voltage D. None
Q.53 The wavelengths of a proton and a photon are same, Then:
A. Their velocities arc same B. Their momenta are equal
C. Their energies are same D. Their speeds are same.  ~
Q.54 Bohr’s model can explain:
A. The spectrum of hydrogen atom only
B. Spectrum of an atom or ion containing one electron only

C. The spectrum of hydrogen molecule

NSWE

A
R

13
14

15

17

18

3 IR TSV S RIS S )
SRENRHZONE

1)

20

3\
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EXPLANATORY NOTES))

1
‘ Q‘l ﬂ:

Q2 In gamma ray emission from a nucleus there is no change in the proton
number and the neutron number '

Q.3 As E isavector quantity.

- mF
4 Ke=ma=
Q e m+M

QS5 A charged particle moves through a magnetic field perpendicular to its
direction. Then the momentum changes but the kinetic energy is constant

E_[HSO& .
6 \1+100x
I
. O =—
200
5=R,(1+50a)

R =4

Q.6

Q.7
K =Kcos’@
=K cos? 60°

(3
Q8 -
=L [htK,

2z m

v 1 +K, _
I=IE2‘JST—ZI

Ll &
Q9 R L — R oc v (Paratiola along y-axis) The

]

2n  2n :
.10 ===,
s A ke
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Q.ll I7: =maw’ [-.-F) the magniide of e centripetal force remains constent but its direction i

continuously changing.

Q12 O=ot
0 2n ., Alkgman

22 o= 22— = R
ORE 00 - B

Q.13 a=-xo! QA

T 10

b.lti Distance between node and antinode is = % = 9:’-1 =0.1
: v 350 '
i 2 = A, IS e S —
Q15 v=fA—> 350 ¥

For apen pipe A, = 2( v-{l':%m

Q.16

—6
Q17 == L, Number o free electrons per second =1—61x0—16':ﬁ' =6.25%10" electrons / sec
B i

Q18 f'=[v_"u mef'= i
. X L v-———-
A P ]
R
10"

Q.19 According to Ohm’s law [V
; If voltage is doubled then current will also be doubled, so power will be four times as

P o V2 also Poc 12 :
Q.20 Inisothermal process AU =0
Q=AU+W
Q=W
Q3 Y=o
q

-
Q22 U =6 E’= U« E?
283
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Al

':tl
Q13 C=—=*

Q.24

Q.25
Q.26

Q.27

Q28
Q.29

Q.30

Q.31
Q.32
Q33

Q.34
Q35
Q.36

Q.37

Q.38

Q.39

d

W=PAV=P(V,-V,)
w :(3:(10’)(25 10)% 107 = 45007

; .19
1=£E=:>16><10"=M=5n=|0"

l g ;
Re o For highest resistance ;17 should be maximum

=Q==L=""C g0

Gas or vapor state of elements shows linc.spectmm

t
Pia = Pou [Ideal transformer] V1 =V,

Diffracted electron beam from ciystal shows wave nature,
Lenz's law refers to induce currenyt.
Current carrying conductor will ;.
e=N -42-

At :
In full wave frequency of the out put is 2f

E n n_p
E=phf ==="2p —-—= ], 29
nhf : f:}rt I 1.6x10

ve from stronger to weaker magnetic field.

Percentage fractional undecay - -2‘— %100 =-il?x 100 = %x 100'=3.125%

K.E:—l-mv’::w: ikE A F=q\;R
Z m
A= AN/No sounit =57
At ;
R Orignal atoms
Remaining atoms = S s
64 x
2=—=32
2
n=>5

5 half-lives in 20 days
So, halflife = 35‘3 =4 days |
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__,__-——-—__‘_d______.'-—'—-'-_—_""-__—=_-—~'-———.:

-_:____..._——-—-'—_________-————"—‘__'
‘n(n-1) 4(4-1
Q.40 Number of spectral Iincs:ELE—l=_(_2—)=q

n. So when 60 kg man exerts a force

Q41 To every action, there is an equal and opposite reactio
£ 60 N on the 60 kg man.

of 60 N on 40 kg man, 40 kg man also exerts the same force 0
Q42 KE =l/2"500x30’=250¥900’r225000 J
KBy =1/2x500%707=250%4900=1225000 J
000=1000000=10°J

Work = Change in Kinctic energy, = KEr— K.Ei =1225000-225
Q.43 As the gravitational force is perpendicular to the distance moved by body, the work done by

gravity will be zero.
Q44 Aswe know,
© Av=2vsin(8/2)= 2xyxsin90°

= 2x100=200 km/hr
Q.45 Doppler effect is independent of distance between source and observer

Q.46 Path difference between B and G is . so they are in the same phase.

Q47 AQ=AU+AW

Q.48 Since potential inside the hollow sphere is same as that on the surface.

Q49 :The resistance of the conducting wire will decrease according to equation Rt = Ro (£

. . aAt) due to which current will increase according to ohm’s law ¥
Q.50 When we brcak a magnet into two, both act as magnets, that is both have a north and
south pole each. In both these pieces the corresponding north and south poles remain on

the sides as in the original magnet. This means that the two broken sides must get

oppositely polarized. )
Q.51 Faraday's first law of electromagnetic induction state that whenever a conductor are placed in

a varying magnetic field emf arc induced which is called induced emf, if the conductor circuit
are closed current are also induced which is called induced current.
Q.52 Transformers, are capable of cither increasing or decreasing the voltage and current levels of
- their supply, without modifying -its frequency, or the amount of Electrical Power being
transferred from one winding to another via the magnetic circuit.

Q53 ForProton,J.=i——)2,=£
mv P
he h
forphoton, E=—,4,=—
e 1 E y
R

Q.Stll Bohr's model is valid to atom or ion having only one electron such as H, He*, Li"™, Be™

ctc
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