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n
12, The unit of "‘ﬂh&eum as that of;
(A) mass (C) len,
(B) time (D) M:Tily
13. How many nano coulomb in one micro coulomb:
(A) lp=10"n (©) 1p=10"n y
(B) 1p=10"n (D) 1p=10%
14. The ratio of atto to exa is:
: : (A) 10° (C) 10%
cal quantity l;cm;umd in meter: B)107"* (D) 107
(C) Diameter 15. A quantity which h 1 uni i is:
el @® Salidt:ngle as 81 unit but no dimension is:
C ng quantity is not expressed (B) Radioactive decay constant
oper units: (C) Frequency
‘oung’s modulus = Nm™ (D) Inertia
Surface tmsmtl: Nm™ 16. An accurate measurement is one which has less:
(C) Pressure = Nm : (A) Precision (C) fractional error
~ (D) Energy = kg m/s -

| =k (B) Absolute uncertainty (D) zero error
- The base unit which has the same power in the 17, Solid angle subtended by a sphere’s surface is
~ dimensional formula of surface tension and co-

i multiplied by square of its radius is equal to :
~ efficient of viscosity: (A) density of sphere (C) mass of sph:e
(A) Mass (C) Time (B) volume of sphere (D) surface area of sphere
(B) Length (D) Temperature 18. One light year is equal to:
1kg m’s? = (A) 9.5%10"*m (C)9.5%10"m
(A) 10%g cm?s™? (©) 10°g cm’s™? (B) 9.5x10"m (D) 9.5%10""m
(B) 10°g cm’s™? (D) 10°g cm?s™ 19.  How many years are there in one second
For a well calibrated and standard instrument, (A) 3.1x10" *years (C) 3.1x10" "years
which one of the following cannot occur during a (B) 3.1x10" *years (D) 3.1x10" *years
- measurement: ' 20.

! An example of derived unit is:
it (A) Random error (C) Systematic error (A) candela

: (C) coulomb
~ (B) Personal error (D) Unassigned error (B) ampere (D) mole
_ The frequency “f” of vibration of a mass “m” 2. The \[2gh is same that of:
~ suspended from a spring of spring constant “k” is (A) Distance (C) Acceleration
~ given by the relation f = cm® K, the value of “x” (B) Velocity (D) Power
“and “y” are: ; 22, Random errors can be reduced by:
- (A)x=Y,y=% O x=Y,y=-% :

(A) taking zero correction

(B) comparing the instrument with another more
accurate one

(C) taking mean of several measurement

 (B)x=-Y%,y=-Y% (D) x=-Y%,y =%
- Which of the following has no units?
- (A) Efficiency (C) Refractive index

) Strain (D) All of these (D) all methods explained in (A), (B) and (C)
I!llﬁo aerial of length “L”, when the current 23. Which is not equal to the time:
 “I”, emits a signal of wavelength “A” and power “P”, (A) Frequency
i L (B) Resistance x capacitance
: quantities are related by P=u’[;] e (C) Inductance +resistance
AR (D) All of these
B e e el for 24, Which of the following quantities have the same
g units:
ﬁg; ﬁ:ﬁ unit (A) Frequenc: and decay constant
: (B) Force and mass
".’"_"" PEe ave_ Thare 18- ane (C) Acceleration and displacement
' 15 (D) Impulse and force
© 10” 25, E, M, L and G denote energy, mass, angular
g (D) 10 momentum, and gravitational comstant. The
1e following is unit less? Letters have 2

EL
dimension of M is that of:

(A) Time (C) Mass
(B) Length (D) Angle
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(D) joule (coulomb)

(C) coulomb x volt
(D) ampere x ohm
sity ofliqmd is 15.7 g em
 international | System of Units is:
(A) 15.7kgm™ (C) 157 kgm™
.(B) 1570 kgm™ (D) 15700 kgm™

Which of the following has the unit second:

(A)LC © L
(B)CL \ (D) L¢?

30. The unit of fractional uncertainty in length is:
(A) cm (C) mm
(B) dm (D) no units

31.. The dimensions of angular displacement are:
(A)[L] (C) [LT ]
(B) [L7] (D) [L7'T™]

32. The dimensions of gravitational constant “G”

(A) M'L’T ] (C) IMLT 7]
(B) [ML™'T ) (D) [MLT ]
33. The dimensions of viscosity and pressure are:
*  (A)[ML'T & MLT 7
BYML™T ' & M'LT ™)
(© ML™'T™ & ML™'T 77
: (D) [ML’T ' & ML™'T )
34. [M°L°T ~'| refer to quantity:
(A) Velocity (C) Time period
(B) Frequency (D) Force

35. The percentage errors in the measurement of
mass and speed are 2% and 3% respectively. How
much will be the maximum error in the estimate
of kinetic energy obtained by measuring mass and

- speed:
(A) 11% (C) 8%
(B) 5% (D) 1%

36. Given: Resistance R, = (8 + 0.4) (QQand
(8 £ 0.6) Q. What is the net
resistance when R; and R, are connected in

Resistance R, =

s series?
L (A) (16 +0.4) Q (C) (16 +0.6)Q
(B)(16+1.0)Q (D) (16+0.2)Q

(C) 5%
(D) 9%

(C)4+6.25%
S (‘D) 4 + 8%

. Its value in the

Let “L” denote the self inductance of a coil which
is in series with a capacitor of capacitance “C”.

The density of the material of a cube is measured
by measuring its mass and length of this side. If
the maximum errors in the measurement of mass

the length are 3% and 2% respectively, the

otential difference V = (8 + 0.5) V and
@:‘h 0. 2) A. The value of resistance R

42.

43.

44.

485,

46.

47.

48.

49,

51.

52.

~V m " is the SI unit of:

(A) thermal energy ©) themwt pow& B <
(B) electric potential (D) electric fieid lmensrt}!
The physical quantity having the unit dyne e s g ;
(A) velocity (C) force -
(B) mass (D) acceleration
The SI unit of luminous intensity is
(A) watt (C) lumen
(B) lux (D) candela

In the equation N = N,e™ the unit of “A” are
same as unit of:

(A) Mass (C) Time period
(B) Angular Frequency (D) torque

One micron is related to centimeter as:
(A) 1 micron = 10%cm  (C) 1 micron = 10° cm
(B) 1 micron = 10°cm (D) 1 micron = 10 em
How many steradians are there in semi-sphere
from a point inside that semi—sphere?
(A)m (C)2n

(B) 3m (D) 4n
If x = a". Then relative error is (where n is power
of “a”)

(A)Z—n ©n=
(B)2+n (D)n* 2
lfnilﬂut‘ power in terms of base units:
(A)kgm?2s~3 (C)kgm?3s3
(Bykgm?Zs™? (D) kgms

Poor calibration is the example of:
(A) Personal error (C) Random error
(B) Systematic error (D) Zero error
Resistance of a given wire is obtained by
measuring the current flowing in it and the
voltage difference applied across it. If the
percentage errors in the measurement of the
current and the voltage difference are 3% each,
then error in the value of resistance of the wire is
(A) 6% - (C) 1% :
(B) 0% (D) 3%
In calculating the area of cross section ‘A’ of wire
the total percentage uncertainty in the final
result:
(A) A= 2 x percentage uncertainty in radius
(B) A =2 x percentage uncertainty in diameter
(C) A =3 x percentage uncertainty in radius
(D) Both (A) and (B)-
The unit of coefficient of viscosity is:
(A) Ns m (C)Pas
(B)kgm™'s™ (D) All of these
The least count of a stop watch is 0.2 second
time of 20 oscillations of a pendulum is mea
to be 25 second. The percentage error i
measurement of time will be: *)
(A) 8% (C)0.8%
(B) 1.8% (D) 0.1%
Sub-multiples and multiples of units
using a prefix to the unit. For exam
milli (m) represents 10™. Which of th
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Unit 01 (Measurements)

55.

57.

58.

59

60.

61.

62.

gives the sub—multiples represeuted bypnco (p)

___and (giga) (G)?
pico (p) giga (G

(A) 107 105‘ )
(B) 107 10°
©) 107" 10"
(D) 107" 10"

Which is highest sub—multiple?

(A) Pico (C) Femto

(B) Atto (D) Nano

Out of the following pairs which one does not
have same unit?

(A) Angular momentum ,Plank’s constant

(B) Impulse and momentum

(C) Work and energy

{D) Pressure and kinetic energy

1mm
l Gm
(A) 107 () 1072
(B) 107 (D) 107"

Smaller is the least count of the instrument more
is the reading:

(A) Accurate (C) Precise

(B) Accurate and Precise (D) All of these

Which of the following does not have same units?
(A) Electric field, electric flux

(B) Pressure, young's modulus

(C) Electromotive force, potential difference

(D) Heat , potential energy

The unit of B/, :
(A) kgm’s™ (C) kg{n s_: y
(B) kgm™'s” (D) kg’m™s

Which of the following is not a derwed unit?

(A) joule (C) dyne

(B) erg (D) mole

Which of the following is the correct way of
writing units?

(A)25 pum (C) 5 Newton
(B) 30 Kg (D) 10N

1 km*=

(A) 1210 m’ (C)lxm"
(B) 1x10*m* (D) 1%10°m
Precise measurement has:

(A) No Uncertainty

(B) Less absolute uncertainty

(C) high absolute uncertainty

(D) both (A) & (B)

Units of ;];‘ where symbols have their usual
mnilF are:

(A) ms (C©)m’'s

(B} m’s’ (D) m’s’?

-y

What is the unit of “k” in the relation U = y +a

~ where “U” represents the potenlinl energy. s
represents the  displacement and “a” represents
 the maximum displacement i.c., amplitude?
: (Muu C)ms

66.

67.

68.

69.

70.

71,

72.

3.

74.

75.

76.

i

78.

79.

(B) mole & kilogram

¥ {D) e

(B)I m

Unit of permultwlty g gn ZRee
(A)Nm~ kg (C) N"m kg
(B)Nm*C” (D) N"'m*C?

b
The velocity of a particle is given by v =a + 1+ et’.

The unit of b will be:

(A) m (C)m s

(B)yms™ (D)m g

Two physical quantities of which one is a vector
and other is a scalar, having same dimensions are:
(A)-moment and momentum

(B) power and momentum

(C) impulse and momentum

(D) torque and work

The quantity X = m ¢’ has the same units as that

of:

(A) Momentum (C) Impulse

(B) work (D) moment of inertia
Slug is the unit of:

(A) length (C) mass

(B) time (D) foot

Which one of the following is not the name of
physical quantity?

(A) Density (C) Energy

(B) candela (D) Impulse

Which one of the following is not a unit of length?
(A) Angstrom (C) Radian

(B) Micron (D) Light year

Error in the measurement of radius of a sphere is
1%. The error in the calculating the surface area
of sphere is:

(A) 2% (C) 3%

(B) 4% (D) 7%

Radian is defined as ratio of arc length to its:
(A) Radius (C) Sector

(B) Diameter (D) Chord

Accuracy is inversely related to:

(A) % uncertainty (C) significant figures

(B) Least Count (D) Absolute uncertainty
Precision is inversely related to:

(A) % uncertainty (C) significant figures

(B) Least Count (D) Fractional uncertainty
In assessment of total uncertainty in the final
result for timing experiment, uncertainty is
inversely proportional to:

(A) % uncertainty (C) No. of vibrations

(B) Least Count (D) Stop watch

The SI units of‘?]lf is same as that of:

(A) mass (C) Velocity

(B) Length (D) Acceleration
1em’=

(A)0.01 m’ (C) 1000 mm’
(B) 0.001 m’ (D) 100 dm’

Which of the following set contains base and
derived units?
(A) radian & kilogram  (C) kelvin & time

(D) ampere & coulomh



80. The rest mass of proton is 1.67 x 107 kg. Its mass
im grams is: 34
(A) 1.67x107%g (C) 1.67x107¢
(B) 1.67x107 g (D) 1.67x107¢
81. The of the systematic error is:
(A}Pt::ond error (C) Theoretical error
(B) Instrumental error (D) All of these
82.  Which pair of physical quantities given below has
not the same units and dimensions?
{A) torque and angular momentum
(B) momentum and Enq:ulsef b
pressure and modulus of elasticity
Eg; acceleration and gravitational field strength
83. The initial temperature of a liquid is (80.0 %
0.1)°C. After it has been cooled, its temperature is
(10.0 £ 0.1)°C. The fall in temperature in degree

centigrade is:

{A) 70000 (C)70.0+03
{B)70.0:02 (D) 70.0 £ 0.1
84. Which is correct recerd for the diameter of wire
when measured by a screw gauge of least count
0.001 cm:
{(A)23em (C)231 em
(B)2312cm (D)23124cm
85. Error in the measurement of radius of sphere is
2%. Then error in the measurement of volume is:
{A) 1% (C) 5%
(B) 3% (D) 6%

86. If the pointer of the voltmeter is not exactly at the
zero of the scale then the error in the voltmeter is

said to be:
(A) instrumental error  (C) personal error
{B) systematic error {D) random error

87. If radius of the sphere is (53 £ 0.1) cm. Then
percentage error in its volume will be:

(A)3+6.01x © (%) x 100
(B) <001 (D) 25 x 100

88, Percentage uncertainty in the area of rectangular
plate with having length “a” and width “b”:

de . 8 da &b
W+ ©f- o

®[=-Z]w0  ©[=+2]100

89. Instrumental error can be minimized by

(A) taking large number of readings.
(B) using different accurate instrument for the same
: (C) by zero correction of instrument.
~ (D)Both(B)and ()
mi""mﬁﬂriuﬁk-iﬂiaﬂer?

2 4

91.

93.

94.

95.

96.

97.

98.

100.

102.

103.

10

Uni Fxt oo

nits of = are: :
(A)ym’'s (C)ms "
(B) (ms®)’ (D) ms™

In v = xt +y, if v’ and ‘t’ are the velocity and
time respectively, then the units of “x” and “y”
are: >

(A)m™'s" ,ms™ ({C) mms~

(B) ms ,ms (D) ms ",ms

If “p” is the density, then units of “pgh” are same
as the units of:

(A) Kinetic energy (C) Pressure

(B) Energy (D) Flow rate

Of the following quantities, which one has units
different from the remaining three:

(A) Energy per unit volume _

(B) Product of voltage and charge per unit volume
(C) Force per unit area

(D) Angular momentum

Which one of the following shows only unit of

length:

(A) A°, kg, gm (©mm,s

(B) A°,km, m (D) Gm, m’, deci—m
Which of the following is least multiple:

(A) pico (B) femto

(C) nano (D) atto

Which of the following do not have the unit of
energy?

(A) force x distance

(B) couple x angle turned through

(C) impulse x time

(D) moment of inertia x (angular velocity)®

The radioactive decay constant has the same
dimensional formula as:

(A) mole (C) frequency

(B) time (D) mass

If C and R denotes the capacitance and resistance
respectively, then the dimensional formula for CR
is same as that of:

(A) frequency (C) (frequency)®

(B) time period (D) (time period)’

The error in a certain measurement occurs due
to:

(A) Faulty apparatus (C) negligence of person
(B) In-appropriate method (D) All of these

The pair of physical quantities not having the
same units is:

(A) Planck’s constant, Angular momentum

(B) spring constant, tension

(C) Pressure, Young’s Modulus

(D) Frequency, decay constant

Which one is the highest power multiple?

(A) giga (C) mega

(B) peta (D) deca

The pressure is of 10° dynes/cm’ is equivalent to:
(A) 10 N/m? (C) 10 N/m? :
(B) 10°N/m’ (D) 107 N/m?




Unit 01 (Measurements) f
M——

Tes.

106,

107,

108,

109.

110.

111.

112.

113.

114.

115,

a
set of 5"'Pr'|rmaman- wnits

contains:

(A) 7 units (© i ‘
iB)2 m“rs (D) :: ‘:l'::l :mus
100x107" is equal: g
S (C) nane

(B) femo (D) atte

The heat generated in a cireyi ¢
roligh Cuit is giy : e

'Rt where “1 IS curreat, “R» s ii:i::'n:: ;-

" is time. If the Percentage ey, : . knd

OFs in measuri
L R and t are 2%.1% ¥ thag
k %1% and 19 respectively then

the maximum error in measuring h i
(A) 2% © 3“;.2 eat will he:
(B) 4% (D) 6%

The prfssur! On A square plate is measured by
measuring the force on the Plate and the length of
the sides of the plate by using the formula p= 1}

4

If the maximum errors in the
force and length are
then the maximum er

measurement of
4% and 2%, respectively,

rors in the measurement of

pressure is:
(A) 1% (C) 2%
(B) 8% (D) 10%

Which of the followin
ohm)/(volt second)?
(A) wart (C) henry

{B) kWh (D) volt

IT the percentage errors of A, B and C are “a",

“b™ and “c” respectively then the total percentage
error in the product ABC is;

g is the equivalent of (joule

(A) abc (C) a+b+c¢
st S|

(B);*E-*‘c' (D)a+bc +ca

Light year is the unit of:

(A) Light (C) Time

(B) Velocity (D) Distance

Jm™ ' is a possible unit for;

(A) momentum (C) power
(B) force (D) work
Which one of the following is correct:
(A) If=10"° (©)1f=10""
(B)1f=10"" D) if=10""
The ratio of killo to pico is:

(A) 10° (Cy107°

(B) 10" (D) 107"

For total assessment of uncertainty in the final
result obtained by multiplication and division:
{A) Absolute uncertainties are added
{B) Fractional uncertainties are added
(C) Yeage uncertainties are added
(D) both (B) and () _
The principal characteristics of an ideal standard:
(A) accessible
(B) Invariable

~ (C) both (A) & (B)

(D) it must be of expensive metal

~ If velocity (v), Force (F) and energy (E) are taken

as fundamental units then formula for mass will

117,

TR,

119,

120,

121,

122,

124,

125.

126.

127,

128,

129.

130.

he;
(A) v FR (CyvF g’
(B) v'FE’ (v "#Fe?

What are the 5.1 anits of “K™ so that the sqantion
velotity = ki # density is earrect,

(A) kg 'm's! () kg ths

(B) kgm's! (D kgmis

Product of nano and gigs is:
(AYO (Cy 1o
(B) 1 (o 16"
In the relation “v, = v, + G617 the anit of H.61
are

(A)yms* (C)me " C"

(ByN°C! (D) Ner unit

1 kg of mass is equivalent to;

(A)9 = 10" (C)9 % 16'

(B)9x 10" () 1.9 % 16"

Which of the following has not been expressed in
suitable units?

(A) Potential energy —» kg ms ™'

(B) Surface tension '
(C) Stress —» N m™?
(D) Resistance <> kg m’ A “ 5 *

Which of the following is not equal to watt?
(A) ampere/volt (C) ampere = volt
(B) (ampere)” ahm (D) joule/second

The base unit of Planck's constant are the same
as:

sNm'

(A) electrostatic energy  (C) kinetic energy

(B) angular momentum (D) linear mormenturn

The numerical value of “G" in SI is 6.67 » 107"
The numerical value in cgs system is:

(A)6.67 = 10°* (C)6.67 1067

(B) 6.67 x 107" (D)6.67 2106 "

Screw gauge is more precise than vernier callipers
by:

(A) 10 times (B) 100 times

(C) 1000 times (1)) 50 times

The ratio of dimensions of angular momentum to
linear momentum is:

(A)[L) (©) LT

(B) [L™) (D) [L17]

Which of the following quantities have same
units:

(A) Stress, strain (C) Momentum, impulse
(B) Force, momentum (D) Mass, weight

Whiczh of following quantity can be expressed in
kgs:

(A) Viscosity (C) Spring constant

(B) Density (D) Momentum

If L = inductance R = Resistance C = Capacitance

RCV
and V = Potential difference then units of X is

same that of: o
(A) Current (C) (current)}.l

(B) Charge (D) (charge'
The dimension of product PV is same that of ( P
is Presser and “V" is Vorlnme):




“time o m be:

nit 01 (Measnrements)
(A) Energy (C) Temperature
: (B) Power (D) Momentum (A)0.003 s (C)0.3s
{31. Choose the correct statement about base (B)0.03s (D)30s ;
quantities: 143.  The least count of a vernier callipers 1S 0.005 cm.
(A) All base quantities are independent of The diameter of a wire is 0.020 em a$ FROAS g
temperature by it. The percentage error in measurement is
(B) They are all scalar quantities (A) 25% (C) 15%
(C) They can be measured by a single universal (B) 20% (D) 5%
instrument 144. In an experiment four quantities a, b, c and d are
(D) They are all immune to errors measured with percentage error 1%, 2%, 3% and
132,  The angle subtended at the center of a circle by 4% Jresper:tivel},'. Quantity P is calculated as
an arc of length 27r is: a’b’ g :
(A) | radian (C) 2 radian ey % error in P is:
(B) n radian (D) n/2 radian (A) 14% (C) 7%
133. Al are the units of time except: (B) 10% (D) 4%
(A) Light year (C) Decade b
(B) Solar day (D) Lunar year 145 Do the squation v=at— Ty » Wity of c7 1s:
134.  The ratio of units of power and pressure gives the (A)s (C)s
measurement of: (B) §M2 )s 2y
(A) Cross sectional area tai 0 Ailars theb = WEDHE
(B) Rate of change in momentum . (A) Nr;e| e base quantities except: ;
(C) Volume flow per second B IO i (C) Intensity of light
(D) Energy Fos ;o).ﬁ ectn:: current (D) All are base quantities
135. Two physical quantities can b d . is ecLua to:
d 3
they have same: e (A) ]0_3 pam (C) 107 mm
(A)Kind_ (C) Directions e St i
136 gg.“:gn}'ud&s (D) All are correct st ;thrﬂfdthe fOHOI“’mg W PRBGE TR L
. ich of the following is undamental quantities in a ?
Nl qrantity? g not the name of a (A) Length, mass, time G ki
(A) fime (C) s (B) Amount of substance, mass, length
(B) impulse - (D) kilogram (C) Mass, time, intensity
137.  Which of the following statements is wrong? (D) Temperature, charge, length
(A) Unit of co-efficient of vi Rerroi 2
B iscosity is poise 149. In give : 1
EC)J [‘?’ork and energy have same units given equation 1 = 50\ o, fundamental
nit of kinetic energy is newton frequency of st !
U1 Llnis absnrti o tesion is newto meter (A) kgm‘l stretched string, the units of ‘m’ is:
138. If th ; n meter 3 (C) kgms™
e force and veloc (B) k : 5
; ity are double, then the L3 (D) No uni
power will be: 150. Two particle e
() twice (C) 4 times 5= 2684 0.1 cm Josaied ACK, 1N 0L C and
:;E) e (D) 8 times be recorded .as'-:m' The distance between them will
139.  — has th s A) 16 '
e same dimensional formula as that of: . EB; 16.33c+r-no 2 () 16.3 = Dl e
(B is magnetic fi SR (D)373%
jeld and p 151. Wh R 3+0.01 cm
permeability of free space): M, is absolute A) 'E:aﬂf the following in not a unit of time:
(A) energy density (B) Lungry:r (C) Light year
((g; stress x strain 152. Teo reduceontt]:. t0) Micro-seeont
magnetic energy per uni i e uncertainty in the timi
i (D) Al of these Y per unit volume experiment: timing
g ; A) hi 2 Shoe
X;l:;lito: fthe following is a derived unit; EB; s e
: mass . count mo : .
(BY uhit of length (g) unit of volume o re number of vibration
141.  If u; and u, are the uni () o Kl ) conduct at room temperature
un H
of measurement and n I::;e lected in two systems |53 (D) both A and C
values, respectively, tth n; are their numerical 5 Ify =a + bt + ct’, where y is in met W st
o (A)muy =g, ( second, the unit of “b” is: SN X E
RO s ) ning = uju; (A)m AR
1 ; U +nu=0 (D (C) 8§ 2
_ 42, ‘The time "1 . )(n|+ U]) = (nz +u ) (B) ms‘l
me of 30 vibratio : - (D) ms™
ns of a simple pendulum 3

R R s R pwatch accurate
— e “‘_’“ if 60 seconds. "nfe i:e tenth of
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§ a = =
ioympsion (P +‘i?'£){\’ = b) = RT the SI unit of

154.
o i
(A} N m_J (C)Nm*
(B)Nm (D)Nm™
155, Number of physical quantities in system
international:
(A7 (O)3
(B)2 (D)9
156. Which one is not allowed as standard prefix?
(A) 1pF (C) 1uF
(B) 1ppF (D) InF
157. A physical quantity ‘X’ is represented as velocity
X )
= density * the units of “X” are:
(A) kgms™' (C) kgm™'s™
(B) kgm’s™ (D) kgm’s™'

158. The mean time period of second’s pendulum is
_I.I}[l s and mean absolute error in the time period
is 0.05s. To express maximum estimate of error,
the time period should be written as:
(A)(2.00£0.01)s (C) (2.00 £ 0.05) s

(B) (2.00 + 0.025) s (D) (2.00 £ 0.10) s
Minimum length an instrument can measure is
called its:

(A) Accuracy (C) Estimate

(B) Precision (D) Limitations

160. One nanometre is equal to:

159.

(A) 107 mm (C) 10° cm
(B) 107 cm (D) 10° cm

161. If “h” is the height and “g” is the acceleration due
to gravity, then the unit of % is the same as
that of:
(A) Time (C) Volume
(B) Mass (D) Velocity

162.  Which of the following pairs of units are both SI
base units?
(A) ampere, degree celsius
(B) coulomb, degree celsius
(C) ampere, kelvin
(D) coulomb, kelvin

163.  If ‘P’ is the momentum of an object and ‘m’ is the
mass then expression 5 has base unit identical
to:
(A) Energy (C) Force
(B) Power (D) Velocity

164.  Choose the pair in decreasing order: .

y (A) centi, milli, micro (C) micro, milli, centi

(B) deca, kilo, mega (D) kilo, mega, deca

165.  3upF can be written as:
(A) 3 pF (C) 3nF
(B) 3mF (D) 3cF ‘

166.  To change SI units by factors of ten into smaller
or bigger units they uses:
(A) prefixes (C) suffixes
(B) symbols (D) ratios

The resistance R = V/I where v

= 100 £ 5 volts

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

Cand I =

10 £ 0.2 ampe

res. What is the total error

in R?

(A) 5% (C)Y7%
5

(B) 5.2% (D) 3 %o

Measurement which is close to true value is:
(A) Accurate (C) Average

(B) Precise (D) Error
Systematic errors can be removed by:

(A) Buying new instrument

(B) Dusting the instrument

(C) Breaking the instrument

(D) Recalibrating the instrument
Depth of water in a botile is 24.0 cm and

uncertainty is 0.2 cm, percentage uncertainty in

measurement of depth

(A) 0.8% (C) 9%

(B) 1% (D) 2%

An ideal standard of measurement of a base
quantity has characteristics:

(A) Accessible

(B) Invariable

(C) Transportable

(D) Only (A) and (B) are correct

While measuring the acceleration due to gravity
by a simple pendulum, a student makes a positive
error of 1% in the length of the pendulum and a
negative error of 3% in the value of time period.
His percentage error in the measurement of g by
the relation g = 4% (U/T") will be:

(A) 2% (C) 7%

(B) 4% (D) 10%

A body travels uniformly a distance of (10.0 £ 0.2)
m in a time (4.0 £ 0.3) s. The percentage error in
velocity of the body is:

(A) 7.5% (C) 12%
(B) 5.7% (D) 9.5%

N kg is the unit of:

(A) Velocity (C) Momentum

(B) Acceleration (D) Angular momentum
Which of the following relation is incorrect?

X a
(A)t= 5 (Cyv=7
v 5 - 2K
(B)a= (Byr==
The unit of ampere-volt is equal to:
(A) Power (C) Current
(B) Energy (D) Quantity of electricity
Which of the following is unitless quantity?
momentum volume
(A) =" ation (©) "area
energy power
(B) “work (D) force

Which of the following is not a unit of energy?
(A) kilo watt (C) joule

(B) election volt (D) kilo watt-hour
1000 kilogram is equivalent to:

(A) 1 mega gram (C) | peta kg

(B) 1 terakg (D) 1 exa gram
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180.

181.

182.

183.

184.

185.

186.

187.

189.

190.

191.

192.

193.

1 Tm e

1Gm

(A) 10°m ©)k
(B)n (D) 10p

The uncertainty recorded in the radius of a
sphere is 1.6%. The uncertainty in the area of
that sphere is:
(A) 4.8% (C) 1.6%
(B) 3.2% (D) 0.8%
Which one of the following quantities has been
expressed in proper S.I base units?
stress s

) AT newton meter
(C)Energy = g ms™
(B) Force = kgms
(D) Pressure = newton meter
What i is t!le unit of gravitational conslant"

(A) Nm* I-:F (C) kg m“ g
(B)kg'm’'s” (D) J kg™
Which of the following is a unit of energy?
(A) pascal (C) Newton
(B) watt x day (D) newton/meter
One ihousand microns is equal to
(A) 10%°m (C)10°m
(B) 10°m (D) 10m
In the equation X = X_ Sint the unit of “@”is:
(A) rad (C)Hz
(B)rad s™ (D) rad s™
The base unit of \| LC will be:
(A)ms” ©)s
(B)ym™ (D)s™
Unit of permittivity “g,” is:
farad
(A) farad ©)
(B) farad m (D) ampere m~

Energy : .
Mass x Length is equal to:

(A) Acceleration (C) Power
(B) Force (D) Work
Convert 72km h™' into ms™

(A)2ms™ (C)20 ms™
(B) 200 ms~ (D)2 kms™

Which of the following pair has same units?
(A) Light year and wavelength

(B) Momentum and force

(C) Energy and Young’s Modulus

(D) Force and Pressure

Which of the following is the largest value?
(A) Immx1pm (C) Inmx1Em

(B) 1cmx1km (D) Inmx1Mm

Which of the following is most precise
instrument? ;

{A) Meter rod (C) Vernier calipers

(B) Screw gauge (D) All of these

MEASUREMENTS
(SOLUTIONS)

i
—

02. (D)
03. (D)

04. (A)

05. (C)
06. (C)

07.(D)

08. (D)

09. (B)

10. (B)

11. (A)

12. (D)

13. (C)

14. (D)

15. (A)

encrgy

volume
S =Nm?= Young s modulus

Energy density =
= Jm™ =Nmm

All represent length. S0, all have unit in meters.

Units of Energy is kgmzs’z.

Dimensions of surface tension = [MT™]
Dimensions of co-efficient of v iscosity
In both cases the power of “M” is same ie.,

[\11 i
el
lkgm’s™ = (1000g)(100cm)*s™ = 10 gem’s™

By definition of systematic error

1

F K B {l = ¢ = constant)
=—A [—==cm =¢= stz
m s 2n

All given quantities are the ratios of same physical

quantities. So, these are the unit less and

dimensionless.

2

P=kI [ﬂ =I°R
2
[t ;
[I] = unit less

k=R = ohm
1ms IO 2
R TR
vV oms
;é_ e = no unit or unit less
ener ( nergy_)' L
mass mass
3 (_gk_g__. = (m 25212 = ;s = velocity
1uC
T%= 10° = 1uyC = 10° nC
atto _ 10 A =35
exa 10" i

Steradian (sr) is the SI unit of solid angle. By

definition of Sr
o = Area of circular patch on sphere _ i
ST =" square of radius of sphere  [L’]




Unit 01 (vleasurements)

= Dimension less

16.(C)

A precise measurement is the one which has less
absolute uncertainty and accurate measurement is the
one which has less fractional or percentage
uncertainty or error.
17. (D)

(solid angle of sphere) x (square of radius)

= 4nr’ = Surface Area of sphere
18. (B)

S = ct = (3x10%)(365x24x3600) = 9.5 10" m
19. (D)
ls= ?Gs—xz"lmyears =3.1 x10™* years

20. (C)
coulomb = ampere x second

21.(B)
The velocity of body at any instant during vertically
downward motion under the influence of force of
gravity is given:

v=1/2gh
22.(C)

When repeated measurements of the quantity give
different values under the same conditions, such
type of error is called random error. It is due to some
unknown causes. This error can be reduced by
repeating the measurements several times and taking
an average.
23.(A)
RC=t
24.(A)
f=1/T=s"

, L/R =t while f=1/T

RS i

At
25. (D)
EL?

[MLT ML TP ML)
MG T

[M]S[M_] L31“2]2 % [MJL&I—~4]
= dimension less

26. (A)
E =

27. (A)
P = VI = (volt)x(ampere)
28.(D)
As lgem™ = 1000 kgm™
15.7gem™ = 15.7x1000 kgm™ = 15700 kgm™
29. (A) !

I ——-'-::lx
As ﬂ“ﬁ:ﬁc’zﬂﬁ q = second

30.
(D) " Absolute uncertainty or least count

Fractional uncertainty = Measured value

As it the ratio of same dimensional quantities. So, it
has no unit or unit less.
31.(B)

g = A length
radius

= Fq™' = newton (coulomb)™

o im

=:»[B]-L1

0 [L_
T

BOGY 2§ " RO 7 e 11 T e i
)= fm Jiema] M) - MUT
33.(C)
F F :
oo :’[”]“{_\%[}F}:{M“T]
F
P=2 = [P]=%=[ML"T‘2]
34.(B)
r:% = [f]=[T"] = M°L°T™")
35.(C)
K.E=%mv3

Uncertainty in K.E = %age uncertainty in mass + 2(%age
uncertainty in velocity) = 2% + 2(3%)

= 8%
36. (B)
R.=R;+R;
In addition and subtraction absolute uncertainties are
added.
37.(D)
m m
Py or
Uncertainty in p = %age uncertainty in mass +
3(%age uncertainty in length)
= 3% + 3(2%) = 9%
38. (A)

0.5 >
Yage uncertainty in V = g X 100% = 6.25%

0.2
%oage uncertainty in [ = = x100% = 10%

Uncertainty in R = %age uncertainty in V + %age uncertainty in |
=6.25%+ 10% = 16.25%

8
=¥=5 =40 +16.25%
39. (D)
ot TR
E=- i Vm
40. (D)
g2
s g in CGS system
41. (D)
candela is the SI unit of luminous intensity.
42. (B)

unit of term “At” = |

A= 1/t=5" = unit of angular frequency
43.(D)

1 micron=10"m

1 micron = 10710 m = 10~%em
44.(C)

Total solid angle in a sphere = 47 sr

solid angle in semi sphere = %(41:) Sr=2n sr
45.(C)

- : : Aa
Fractional or relative error in “a” = T



Unit U1 (MVeasurements)

! 2 Aa
Fractional or relative error in ER=n ( )

a
46. (A)
W kgm’s™ h

F= "t— = = = kgm's'3
47. (B)

By definition of systematic error.
48. (A)

Error in R = %age error in “V” + %age error in 1"

=3% + 3% = 6%

49. (D)

Area of wire = i’ = (d/2)°
E_Gage uncertainty in area of wire = 2x (%age uncertainty in radius or

diameter)
50. (D)
L L - —.NI._.. = =1_=1 _
o Nm™s = kgm ™ 'sT =Pas
51. (C)
%eage uncertainty in time = —Ees count x 100%

Measured value

el
=25 S5e % 100% =0.8%
52. (C)
1 pico=10" and1G=10°
53. (D)
: nano = 10~°
54.(D)

Unit of pressure = Nm™
Unitof K.E=Nm=J
55.(0)
I mm
TGm -
56. (C)
A precise measurement is the one which has less
absolute uncertainty or least count.
57.(A)
Unit of electric filed intensity = NC™'
Unit of electric flux = Nm’C™
58. (B)

10" 3
=0

2

2 =12
2 =kgm's

= Energy density = Jm™
59, (D)

60. (D)

mole is a base unit.

The symbol of unit named after a scientist has initial -

capiial letter such as “N” for newton,

61.(C)
Tkm® =1 (km)*=1 (10° m)* = 10° m’
62. (B)
The precision of a measurement is determined by the
instrument being used. A precise measurement is
~ that which has less absolute uncertainty.
il e

P
speedofhght.,c _4—=:>c s

he pﬁmpu of hommm Btk sides have

64. (B) e _l J o .
e kv I ry i = Jm
U—y:-!'a::k y m
65. (D) >
= ! N L =£~ N'mTC?
B e, i o N
66. (A)
RS
v=a+_+¢l

By the principle of homogeneity

?: ms'=bs' =ms' =b=m
67. (D)

By definition

=5 e

t=r x F (vector) and

W =F.d (scalar)

68. (B)
me” = X = Energy = work
69. (C)
Slug is the unit of mass in FPS system (British
Engineering system).
1 slug=14.6 kg
70. (B)
candela is the base unit not physical quantity.
71.(C)
Radian is the supplementary unit. It is the unit of
plane angle.
72. (A)
Area of sphere = 4nr°
Error in area = 2(%age error in radius )
Error in area = 2(%1) = 2%
73.(A)
By definition of radian.
___arc length
= “radius of circle (29
74. (A)

An accurate measurement is that which has less
fractional or percentage uncertainty.

75.(B)
A precise measurement is that which has less
absolute uncertainty.

76. (C)
Uncertainty in the time period =

77. (C)

Fp=Wobtmrv=mg=v=

78. (C)
lem® = 1000 mm’
79. (D)
ampere is a base unit while coulomb is a derived
unit.
80.(C)
1.67 x 107 kg=1.67 x 10°7°(10°g) = 1.67 x 107 g
81.(B)

Absolute Uncertainty of stop watch
Total number of vibrations

mg
6nnr

Error refers to an effect that influences all

e



measurements of a particular quantity equally is
called systematic error. It produces a consistent
difference in reading. It occurs to some definite rule.
It may occur duye to the zero error, poor calibration of
instruments or incorrect marking etc.

82.(A) e
Unit of torque =N m = kgm’s™
Unit of angular momentum =] s = kgm’s™

83. (B)
In addition and subtraction absolute uncertainties are
added.

84. (B)
As the absolute uncertainty (least count) of screw

gauge is 0.001 cm. so, it recorded up— to three
decimal places.

85. (D)
V= o
_Eﬂr

Uncertainty in V = 3(%age uncertainty in radius)
= 3(2%) = 6%
86. (B)

Error refers to an effect that influences .l
measurements of a particular quantity equally -
called systematic error. It produces a consistent
difference in reading. It occurs to some definite rule.

It may occur due to the zero error, poor calibration of
instruments or incorrect marking etc.

87.(C)

Error in volume of sphere = 3(%age error in radius)
Least count

- o —L€ast count Vi L R
= B(Mesaured value 100)- 3[ T 1(}0)

Area of plate = ab
Error in area of plate = (%age error in “a") + (%eage error in “b™)

=(§+%}xlﬂﬂ

88. (D)

89. (D)
This error can be reduced by comparing the
instrument with another which is known to be more
accurate or applying a correction factor.

90.(C) i
1 division
8.5 divisions

=0.4 mA
=85x04 mA=3.4mA

Vi
,F L kgms‘2 m
Units Of = — [ kg = ]

= mﬂs—lllﬂ =ms

91.(D)

1
92. (D)

By the principle of homogeneity

=] I'I'l.."'t_T -2

Xt =ms DX=TT=ms and

y=ms"
93.(C)

Unit of “pgh”

9. (D)

Energy density and pressure have same SI units kg
"'s” while angular momentum

4 R, 3.2
= kgm™x ms™ x m = kgms“xm

=Nm™ = Pressure

m s

ave dimension kg BN

95, (B)

IA°=10"m, |km=10"m
9. (D)

l atto=107"®
97. (C)

Unit of energy is joule = kam’s™2
But the unit of{Impulse x time) = kgms™'s = kgm

98. (O)
PN 06
At 8 = frequency
99. (B)
RC =1t = capacitive time constant
100. (D)

The error in a measurement may occur due to:
i. Negligence or inexperience of a person.
ii. The faulty apparatus.
iii. Inappropriate method or technique.
101. (B)
Unit of spring constant, k = Nm™
Unit of tension (force), F=N
102. (B)
peta = 10"
103. (B)
10° dy em™ =10 (10™° N)(10° m™) = 10* Nm™
104. (B) :
There are only two supplementary units. Radian and
steradian,
105, (C)
100x107™"" = 107 = neno
106. (D)
Error in Q=2(Error in current}+ error in Resistance + error in Time
Error in Q = 2(2%) + 1%+ 1% = 6%
107. (B)
Error in Pressure = error in force + 2(Error in length)
Error in Pressure = 4% + 2(2%) = 8%
108. (D)
Joule x ohm _ volt x coulomb x ohm
volt x second  volt x second
= % » ohm = ampere x ohm = volt (V = IR)

109. (O) .
Because errors are always be added.
110. (D)
Light year is the distance that light travels in one
year (S = ct).
111. (B)
W=Fd= % =F
112.(C)
1 femto=10""
113. (B) =
kilo _ 10 _ o5
pico 1072 0
114.(D)

In multiplication and division percentage or
fractional uncertainties are added.
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: 115.(0O) e | has two characteristics:
i It is accessible.
ii. It is invariable.

[vFE] = [LPT(1)ML°T ] = [M]
117. (B)

-M=_@§:I_z 141
k density kgm" kg™'m’s
(nano)(giga) = (10°)(10%) = 10° = 1
According to principle of Plomogencity
DR s = Qb =t gis-iocT

t
(.. t=temperature)
Energy = mc” = (1)(3x10%* =9 x10' ]

116. (A)

118. (B)
119.(C)

120. (B)

121. (A)

Unit of P.E = J = kgm?s™

122. (A)

P=VI=PR=V*R

123. (B)
L=mvr =2_nhﬂ_ =Js
124. (A)

As IN=10°dy
1m* = 10" cm®
lkg’ = mig—’

G =6.67x10"' 'N—k:‘:-

1 4
=6.67x107"x m;li;rﬂ— dy cm’g™

=6.67x107""""*dy cm’g=6.67x10"* dy cm?g™
125. (A)

latmumofscrewga_uge_= 0.lmm _ 10
Leat count of vernier calliper ~ 0.01mm
Smaller the least count means more precise is the
126. (A)
L=P=>r =% =[L]

127.(C)
Impulse = AP = kgms™' =N's
128. (C) %

e -2
S i &

129.(A)
- RoV_@®oV

e L VAT/AL

cympAl ;. YAT “RC=
AV=LESL="r" ad  LRC=T

= Al = current

130. (A)
: In thermodynamic process
W =PAV = energy = joule

A!Idwmm&sem&_&esaremlarinmmre.

132, (©)

18

o= Az length JIRE_ o0 0
Radius r

133. (A) e
Light year is the unit of distance,

134, (O) LA
Power [ML'T™]

Pressure  [ML™'T™)
= [L*T'] = m’s™' = volume flow per secand

135. (A :
: )Quantities of same kind (dimensions) are added or

subtracted according to principle of homogeneity,

136. (D) ‘ .
kilogram is the base unit not base quantity.

137. (D) . =
Unit of surface tension = Nm

138. (O)
P=Fv
P' = (2F)(2v) = 4Fv = 4P

139. (D) o
As energy density = El»l_o =Jm™ = kgm"
As “A”, “B” and “C” options have same dimensional
units as that of energy density.

1.-2
S

140. (C) ;
Volume is a derived quantity. So, its unit is derived
unit.
141. (A)

For example

nu; = nu; = Im = 100 cm = (1)(m) = (100)(cm)

142. (A)
: y et L Least count
Uncertainty in time period = No, oF vibrations

0.
= ‘3% s=0.003s
143. (A)

4 e . Least count
Error in diameter of wire =

Mesaured value * 100 %

0.005 )

144. (A)

Error in P = 3(%age error in *a”) + 2(%age error in

“b") + (%age error in *c”) + (%oage error in “d”)

Error in P = 3(1%) + 2(2%) + (3%) + (4%) = 14%
145. (B)

By principle of homogeneity

c’=s =c=g'"?
146. (D)
" All are base quantities.

147.(O)

1A°=10""m=10""x 10 m = 10" mm
148. (D) 4
All are fundamental quantities except “Charge”.
Q=Ixt
149. (A)
The speed of wave in stretched string is given by:
v=1/F/m
F = tension in the string




MEDAIDPK.COM

Your Ultimate Partner for MDCAT, NUMS &
MBBS Professional Exams

FREE RESOURCES For MDCAT STUDENTS

* Click Here for
All MDCAT Materials.

e Click Here
for MDCAT Past Papers ( Solved With Explanations
) 2012- 2025

» Click Here
for NUMS/FMDC/MDCAT Past Papers (Solved with
Explanations) 2012-2025

*Click Here for
FMDC MDCAT Past Papers
( Solved with Explanations).

* Click Here

for MDCAT Entry Test books - S
Pdfs =

» Click Here y
for over 200+ MBBS/BDS & i
BooKs g

e Click Here

For MedAid Free MDCAT Weekly

Test Series

e Click Here

In Case of Any Issue
contact us on

Whatsapp
* Mcgs More Than 25000+ With Explanation Or Clicke Here

eClick Here ) +92 333 1617207

““To Join MedAid's Official Whatsapp Group For
MDCAT Students

wie Click Here

- To Join MedAid's Official Whatsapp Group for
MBBS/BDS Students

ﬂ Click Here for MedAid Official Facebook Page

for Chandka Medical College Past Papers with
Explanation



http://medaidpk.com/
http://medaidpk.com/
http://medaidpk.com/medaid-courses
http://medaidpk.com/medaid-courses
http://medaidpk.com/medaid-courses
http://medaidpk.com/medaid-courses
http://medaidpk.com/medaid-courses
http://medaidpk.com/medaid-courses
https://wa.me/923331617207?text=Hello%2C%20please%20guide%20me%20about%20MDCAT%2FMBBS%20tests%20and%20preparation.
https://wa.me/923331617207?text=Hello%2C%20please%20guide%20me%20about%20MDCAT%2FMBBS%20tests%20and%20preparation.
https://wa.me/923331617207?text=Hello%2C%20please%20guide%20me%20about%20MDCAT%2FMBBS%20tests%20and%20preparation.
https://wa.me/923331617207?text=Hello%2C%20please%20guide%20me%20about%20MDCAT%2FMBBS%20tests%20and%20preparation.
https://wa.me/923331617207?text=Hello%2C%20please%20guide%20me%20about%20MDCAT%2FMBBS%20tests%20and%20preparation.
https://www.facebook.com/medaidpkofficial?mibextid=ZbWKwL
https://www.facebook.com/medaidpkofficial
https://www.facebook.com/medaidpkofficial
https://www.facebook.com/medaidpkofficial?mibextid=ZbWKwL
https://www.facebook.com/medaidpkofficial
https://www.facebook.com/medaidpkofficial
https://www.facebook.com/medaidpkofficial?mibextid=ZbWKwL
https://medaidpk.com/medaid-courses/
https://medaidpk.com/medaid-courses/
https://medaidpk.com/all-provinces-mdcat-past-papers-2015-2025/
https://medaidpk.com/all-provinces-mdcat-past-papers-2015-2025/
http://medaidpk.com/
https://medaidpk.com/nums-mdcat-past-papers-2012-2025/
https://medaidpk.com/nums-mdcat-past-papers-2012-2025/
https://medaidpk.com/nums-mdcat-past-papers-2012-2025/
http://medaidpk.com/
http://medaidpk.com/
http://medaidpk.com/
http://medaidpk.com/
http://medaidpk.com/
https://medaidpk.com/fmdc-mdcat-past-papers-2015-2025/
https://medaidpk.com/fmdc-mdcat-past-papers-2015-2025/
https://medaidpk.com/fmdc-mdcat-past-papers-2015-2025/
https://medaidpk.com/mdcat-all-books/
http://medaidpk.com/
https://medaidpk.com/all-courses/mbbs-textbooks/
https://medaidpk.com/all-courses/mbbs-textbooks/
https://medaidpk.com/all-courses/mbbs-textbooks/
http://medaidpk.com/
https://medaidpk.com/medaid-courses/
https://medaidpk.com/medaid-courses/
http://medaidpk.com/
http://medaidpk.com/
http://medaidpk.com/
https://medaidpk.com/cmc-past-papers/
https://medaidpk.com/cmc-past-papers/
https://medaidpk.com/cmc-past-papers/
https://chat.whatsapp.com/Lt18n7pA7MLLhph3Zhw3G3
https://chat.whatsapp.com/Lt18n7pA7MLLhph3Zhw3G3
https://chat.whatsapp.com/DIY6Wzt4xfb7yjDZxUS7uX
https://chat.whatsapp.com/DZeuiM3jjNOHv2lmXzx4PI
https://chat.whatsapp.com/DZeuiM3jjNOHv2lmXzx4PI
https://chat.whatsapp.com/DZeuiM3jjNOHv2lmXzx4PI
https://medaidpk.com/medaid-courses/
https://medaidpk.com/medaid-courses/
https://medaidpk.com/all-provinces-mdcat-past-papers-2015-2025/
https://medaidpk.com/all-provinces-mdcat-past-papers-2015-2025/
https://medaidpk.com/nums-mdcat-past-papers-2012-2025/
https://medaidpk.com/nums-mdcat-past-papers-2012-2025/
https://medaidpk.com/fmdc-mdcat-past-papers-2015-2025/
https://medaidpk.com/fmdc-mdcat-past-papers-2015-2025/
https://medaidpk.com/fmdc-mdcat-past-papers-2015-2025/
https://medaidpk.com/mdcat-all-books/
https://medaidpk.com/all-courses/mbbs-textbooks/
https://medaidpk.com/all-courses/mbbs-textbooks/
https://medaidpk.com/medaid-courses/
https://medaidpk.com/medaid-courses/
https://medaidpk.com/cmc-past-papers/
https://medaidpk.com/cmc-past-papers/
https://chat.whatsapp.com/Lt18n7pA7MLLhph3Zhw3G3
https://chat.whatsapp.com/Lt18n7pA7MLLhph3Zhw3G3
https://chat.whatsapp.com/DZeuiM3jjNOHv2lmXzx4PI
https://chat.whatsapp.com/DZeuiM3jjNOHv2lmXzx4PI

Unit 01 (Measuremenss

m="1asspcru:1it length of string
A3 O
S T

unit of “m” = kgm™'

150. (B)

AX=X2— X = (26.8 = ]05}i(0.1 +0.1)
=16.3+02cm
In addition and subtraction absolute uncertainties are
added.
151. (O)

Light year the unit of distance.
152.(B)
Uncertainty in time period =

Least count
No. of vibrations
153. (B)
By the principle of homogeneity
Unit of “y” = unit of term “bt”
m =bs=b =ms”

154. (C)
By the principle of homogeneity

Unit of term “a/V>" = unit of “P”
am®*=Nm?= a=Nm>m*=Nm

155. (A)
Total numbers of base physical quantities in SI are

ni-?:ﬂ-
156. (B)
Compound prefixes are not allowed.

157. (C)
The speed of wave in any medium is given by:

__ [Elastic modulus Wiy
v—'\/ density ‘\/_:X E=kgm s

Maximum error in any measurement = Least count
of instrument being used (absolute uncertainty)

So, T=(2.00 £ 0.05) s

158. (C)

159. (B)
Precision relates to the least count of instrument.

Smaller the least count, more precise will be the

instrument.
The minimum reading (length) that can be measured

by any instrument (L.C) is the precision of that
instrument.

160. (B)
Inm=10"m=10"x10"m=

h=2gt2:>12“*“=>t—‘\/2_f

107" em
161. (A)

162. (C)
The only pair of SI base units is “ampere” and
“kelvin”
163. (A) 22
1 m
KE=2my = 2m  2m
164. (A)

. Centi, milli, micro — 107, 107, 107 (decreasing order)

165. (A) -
Compound prefixes are not allowed.

Bqu 3pF
166. (A)
Example:
Im=10%cm =
167.(C)

5
%age error in V = ke 100 = 5%

10* mm = 10° pm  (Prefixes)

0.
%age error in [ = T 100 = 2%
Total error in R = 5% + 2% = 7%
(errors always be added)

168. (A) i
Accurate measurement is the one which is near to

true value.

169. (D)
Systematic error Is the instrumental error that may

occur due to poor calibration. So, to remove this
recalibrating the instrument.
170. (A)

lx.l

0.2
%age uncertainty in depth = 24~ 100 = 0.8%

171. (D)
Characteristics of an ideal standard:
I Accessible ii. Invariable

172. (C)

%age error in L = D x100 = 5%

%age error in [ = E x100 = 2%
Total error in g= %age error in L+2(%age error in T)
= 1% + 2(3%) = 7%
(errors always be added)
173. (D)

e, 2
%oage error in distance = 01_0 x100 = 2%

et 0.3
%age error in time = AL x100=17.5%

Total error in velocity = 2% + 7.5% = 9.5%
(errors always be added)
174. (B)

F=ma=:aa="mF‘(ng"')
175. (C)

m/s # m/s’
The only equation exist that have same units on both
sides of equality.
176.(A) .
P = VI = watt = ampere x volt

177. (B) :
Both energy and work have same units. So, their

ratio will be unit less.

178. (A)
All are the units of energy except kilo watt (kW).

kilo watt (kW) is the unit of power.

179. (A)
1000 kg = 1000(1000 g) = 10°g = | Mg




LI L fvicasurements)
180, (C)

3
=

-—T-._t m 1 -
1Gm =~ 107m ~ 10 = k=kilo
181, (B)

A = dnr?

3

Uncertainty in area = 2(%age uncertainty in radius)

Uncertainty in area = 2(1.6 %) = 3.2 %
182, (B)

F = ma

Units of “F* = kgms™
183. (B)

o d
Fe Gmrm- s Fr

g
Units of “G" = Nm'kg™

= (kgms™)(m’kg™) = kg'm’s™

184, (B)
W
P= T = W= (P)1) = Energy = (power)(time)

Unit of energy = (watt)(day)
185. (A)
1000 microns = 1000 x 10%m = 10" m
186. (D)
§

_8
B

Unit of “0" = rad 5™
187.(C)
T

1 1
T 7 indh Lt
unit oﬁfLC =g

188.(C)

Asg Cd
P - o ——
¢ g 8™y

8 |

. Fm
UI’IIIS Dfusou = E!' =

189. (A)
; E Fd d
Mus‘:(erli'ngth Tmxd g:;ld = a (acceleration)
190. (C)
100
72 kmh~1 =72 x fﬂg ms™ =20 ms™

191. (A)

L_igh! year and wavelength both have the dimensions of

distance [L].
Inm x IEm= 10" 10" m* = 10° m*

- 193.(B)

among them.

" The units of “E” in

PAST MDCAT
(2008-2019)

e
(C) kg m’s™
(D) Both “B” and “C

(A) kg ms””
(B) Nms™

e n’IC? =I52 2 =2
Units of “E” = kg(ms™ )" = kgm's

_ight year is the measure of: (UHS 2008)
{[.ﬂlg Dii{ancc (C) Intensity of light
(B) Time (D) Velocity

(A)

Light year is the distance travelled by light in one
year. It is the unit of distance.

The dimensions of gravitational constant “G” are;
(UHS 2009)

(A) [ML™T ']
(B) [ML7*T ']

(C) [MLT )
(D) [ML’T 7]

(D)

mym R i
F=G“#J=>G_Iﬂ|mz

FI.  PMLT LY o ey
(G = fmjimy = vy M LT

Principal of homogeneity of equation used to
check: (UHS 2010)

(A) Variables of equation

(B) Both variable and constants equation

(C) Constants of equation

(D) Correctness of equation

(D)

According to principle of homogeneity every
equation would be correct if it has same
dimensions or Sl base units on both sides.

Which one is the highest power multiple:
(UHS 2010)
(A) giga
(B) tera

(C) mega
(D) deca

(B)

deca < mega < giga < tera—10'<10° < 10° < 10"

SI unit of charge is: (UHS 2010)
(A) ampere (C) coulomb
(B) volt (D) calorie

~ As the least count of screw gauge is smallest than
- meter rod and vernier calipers. So, it is most precise

©

iy =0Q=It

Unit of ch_nrgg “Q" = A s=C = coulomb

When the dimensions of both sides of an equation

. are equal, then equation is said to be: (UHS 2011)

(A) Simultaneous
(B) Homologous

(C) Instantaneous
(D) Quadratic

(B)

By principle of homogeneity, the dimhension of

both side of equation will be same. So, the
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equation is said to be homologous

Radian is a unit of angular displacement whi,
can also be measured in degrees,

h
How many

7

N _ kgms >

Unit of “E"™ = ¢ o kaims A

Which set of the prefizes give valuss in inersnsing

radians are equal to one degree: (1is 30/, M
< 2o order? (L& W4y
(A) 180 (<) 180 (A) nliur. mego, kilo, f!‘l'-.l
180 (13) pica, micro, mega, gips
(B) T (D) qT- (€°) tera, pico, micto, kilo
: 373 (D) giga, Kilo, milli, nano
e : (B)
o 5‘“““‘\ u[ha: e bico, Micro, Mega, Cilga > 10 % | L 1o
o -: Sl 15, The unit of tempernture in hase unit is: (015 2615,
I°= 1‘-6]17 rad = L Fd (A) celsing () kelvin
300 180 (B) degree {17) Fahrenheit
9, Electric charge on an object is mensured ne 5 (€) :
micro C'Oll]ﬂ!‘t!bs. How the value of this charge can kelvin is the 51 base unit of temperatiire
be expressed in terms of base units: (UHS 2012) 16, the dimensions of pressure is: (UM 2015)
(A) 5 x 100 ampere second (A) ML (C) [M7L“T
(B) 5 x 10~ ampere second (B) [ML'T] (D) [ML T 4
(C) 5= 10™ coulomb second (D)
(D) 5 x 100 coulomb second F [MLT ] -
(B) P == [P] g = ML a
S“nu::r.o coulomb = 5 x IU" ampere second 17. The time period “I" of a simple pendulum
10. If “m " the mass, “c" is the velocity of light and depends on its length “U” and acceleration due io
(’;':5 ;;ICZ; then the dimensions of “x" will be: gravity “g”, Using units, the correct equation for
o time period is: (UHS 2016
(ALTT] (C) [MLT ™) o :
(B) [ML"T ~) (D) [MLT ] (A)T -k“\/% where k™ is constant
(B) 1 : :
{xj = [m][c]” = [M][LT —l}‘ = [M][L*T ¥ (B)T k’\/;{ where “k” is constant
11. The wavelength “A" of a wave depends on the i
speed “v" of the wave and its frequency “f. (C)T= Laﬁ where "“k” is constant
Decide which of the following is correct? T
(UH5 2013) ) (D)T = i) ;’. where “k” is constant
v \
(A) i A (CJ i v (B)
(B) £= v (D) F= A TN
(A) " g
Unitof “f'=Hz=3s" Where k = 21t = constant (i
Unit of “v/A" =5 18. The unit for electric charge is coulomb and one
12 Name the quantity which can be measure by ctliul_omh in terms of base unit is equivalent to:
using base unit “kg m’ s ™>": (UHS 2013) B .
b (C) Power (A) Am (C) As
(A) Weight (B) Js™! (D) C
(B) Pressure (D) Work )
: (€)
o4 W kgm’s” 1=250=n
p=—;=—sp1;—=kgm25ﬂj t
- - Unit of *Q” = C = As
il i t th is E= F/ -
15: b i‘ormyla far_elec!rlc e shm;g fi d% 19. An observer notes reading of a scale from
where E is electric field strength, I is i different angles (parallax) while measuring the
i Which of the following options gives the i 6 p : *
is charge. ; , ho length of wire, what kind of error can occur?
correct base units for electric field strength® (UHS 2017)
(UHS 2014) o (A) Systematic Error (C) Precised Error
kgms~A™ (C) kgs~A
(A) oS £ o (B) Zero Error (D) Random Error
(B)_ka m s°A (D) m's A (D) AR
(A) 1 As observer takes readings from different angles
of same experiment under same conditions,

F
E=Q

results would be different due to random error,
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20.

The quantities which can be measured accurately

are called: (UHS 2017)
(A) Base Quantities

(B) Derived Quantities

(C) Physical Quantities

(D) Supplementary Quantities

©

All measurable quantities in terms of which 'the
laws of physics are expressed are called physical

2L

guantities.
Force is a derived quantity, its derived unit can be

expressed in terms of the base units as: (UHS 2018)
(A) kgems™ © kgmszz
(B) kgm’s” (D) kgms™

(D)

F=ma
Units of “F" = kgms ™

22,

The different magnitudes of same physical
quantities are measured by comparing them to:
(UHS 2018)

(A) Available scale

(B) Other physical quantities

(C) Each other

(D) Standard size

©

Same physical quantities are measured by

comparing them to each other.

Example:
I m=100cm = 1000 mm

23.

Percentage uncertainty in the length and width of
a rectangle is 2% and 3%. The total uncertainty
in area of that rectangle is: (UHS 2019)

(A) 1.5% (C) 6%

(B) 5% (D) 1%

(B)

Area of rectangle = length x width
Total uncertainty in area = 2% + 3% = 5%

(Errors always be added)

The diameter of a wire is measured by using a
micrometer screw gauge with least count of 0.01
mm, then which of the following reading will be
correct? (UHS 2019)

(A) 0.067 cm (C) 0.67 cm

(B) 0.0067 mm (D) 6.70 cm

(4)

Least count of screw gauge = 0.01 mm
=0.001 cm

Scrlcw gauge measures reading up-to three
::]cmul places. So, the correct answer is 0.067




01.

02.

03.

04.

0s.

06.

07.

- (A)30°

MOTION AN
FORCE

What is the angle of projection for which the
range and maximum height become equal?

(A) tan™ G) (©) COS-]GJ
(B) tan™ (4) o) sin”(3)

When two bodies move toward each other with
constant speed the distance between them
decreases at the rate of 6m/sec. If they move in the
same direction the distance between them
decreases at the rate of 4m/s. Then their speeds
are:

(A) 5m/s, Im/s (C) 6mv/s, Im/s

(B) 3m/s, 3m/s (D) 4m/s, 2m/s

The distance covered by a body with uniform
acceleration in time “t” starting from rest is:

(A) at’2 (C) a’v2

(B) vt (D) Both (A) and (B)
Flight of a rocket in the space is an example of:
(A) second law of motion

(B) third law of motion

(C) first law of motion

(D) law of conservation of linear momentum

Time rate of change of momentum is equal to:

(A) force (C) impulse

(B) velocity (D) both “a” and *¢”

A cricket ball is hit so that it travels straight up in
air and it acquires 3 s to reach the maximum
height. Its initial velocity is:

(A) 10 ms™ (C) 15 ms™

(B) 29.4 ms™' (D) 12.2 ms™

The unit of momentum in SI unit is:

(A) kgms~ orN m (C) kg’ms™ or N m’

(B) kgm’s or N°m (D) kgms™ orN's

The mass of fuel consumed by a typical rocket to
overcome Earth’s gravity is:

(A) 1000kgs™ (C) 100kgs™

(B) 10000kgs™’ (D) 10kgs™

A body is thrown vertically upward with a
velocity 9.8ms™". It will reach the height:

(A) 19.8m (C) 29.4m

(B) 9.8m (D) 4.9m

For maximum horizontal distance to travel, a
projectile must be fired at an angle of:

(C) 45°

(B) 60° (D) 90°

A racing car traveling with constant acceleration
_increases its speed from 10m/s to 50m/s over a

tance of 60 m. How long does this take?
(C)4.0s

(D)8.0s
with an initial velocity of 25 m/s

at acceleration of 3 m/s* south.

13.

14.

15.

16.

17.

18.

19.

(© e oot

(A) 7 m/s north (C) 7 m/s south

(B) 43 m/s north (D) 20 m/s north

At a stop light, a truck traveling at 15 m/s passes

a car as it starts from rest. The truck travels at

constant velocity and the car accelerates at 3 m/s’,

How much time does the car take to catch up to

the truck?

(A)5s (C)10s

(B)15s (D)20s

A ball is in free fall. Its acceleration is:

(A) downward during both ascent and descent

(B) downward during ascent and upward during
descent

(C) upward during ascent and downward during
descent

(D) upward during both ascent and descent

Which one of the following statements is correct

for an object released from rest?

(A) The average velocity during the first second of
time is 4.9m/s

(B) During each second the object falls 9.8m

(C) The acceleration changes by 9.8m/s* every
second

(D) The object falls 9.8m during the first second of
time

A stone is dropped from a cliff. The graph

(carefully note the axes) which best represents its

motion while it falls is:
V IA_
t

x
iLl
(A) (C
| u |
t \41
(B) (D)

A 1.0 kg ball moving at 2.0m/s perpendicular to a

wall rebounds from the wall at 1.5m/s. The

change in the momentum of the ball is:

(A) zero

(B) 0.5 N s toward wall

(C) 0.5 N s away from wall

(D) 3.5 N s away from wall

If the total momentum of a system is changing:

(A) particles of the system must be exerting forces
on each other

(B) the system must be under the influence of gravity

(C) the center of mass must have constant velocity

(D) a net external force must be acting onthes

When you step on the accelerator to

speed of your car, the force that

car is: ;

(A) the force of your foot on the a

(B) the force of friction of the 1




20,

21.

12,

G
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(D) the normal force of the road on the tires

A projectile in Mlight explodes into several
!‘ragmtnts. The total momentum of the fragments
immediately after this explosion:

(A) is the same as the momentum of the projectile
immediately before the explosion
(B) has been

fragments
(C) is less than the momentum of the projectile
Immediately before the explosion

(D) is more than the momentum of the projectile
immediately before the explosion

Bullets from two revolvers are fired with the same

changed into kinetic energy of the

to gun #2 is:
(A)2:3 (C) 3:2

(B) 2:1 (D) 3:1

The meter stick shown below rotates about an
axis through the point marked “e”, 20 cm from
one end. Five forces act on the stick: one at each
end, one at the pivot point, and two 40 cm from
one end, as shown, The magnitudes of the forces
are all the same. Rank the forces according to the
magnitudes of the torques they produce about the
pivot point, least to greatest,

Fa TF'

Pl

Fa

« A g bt

20 em cm 60 cm 80 cm I(ﬂ:'l cm
(A)F, and Fs tie, then F4, then F, and F; tie

(B) Fz and F5 tic, then F4, F|, Fj

(C) F, and F; tie, then F;, F,, Fs

(D) ¥a Fs, F, and F] tie, then F, ;
A rod is pivoted about its center. A 5§ N force is
applied 4m from the pivot and another 5 N force
is applied 2 m from the pivot, as shown. Tlfe
magnitude of the total torque about the pivot (in
N m) is:

SN
A3
T om @ " im
PEY
w; 8t
) 8.7

ed “v”. What is the magnitude of their relative

24

A baseball is thrown vertically into the air, The
acceleration of the ball at its highest point is:

(A) zero (C) g, down
(B) g, up (D) 2g, down
27, The numerical ratio of velocity and speed of 5
particle is always:
(A) equal to or less than one
(B) equal to one
(C) less than one
(D) zero
28. For a freely falling body, the vertical velocity a¢
the fifth second is:
(A)39.2 ms™ (C) 19.6 ms™
(B) 49 ms™' (D) 94.9 ms™
29,

When a certain force is applied to the standarg
Kilogram its acceleration is 5.0 m/s’. When the
same force is applied to another object s
acceleration is one—fifth as much. The mass of the

object is:
(A) 0.2 kg (C)0.5kg
(B) 1.0 kg (D) 5.0 kg

30. At what angle height of a projectile is 1/4® of its
maximum height:

(A) 30° (C) 45°
(B) 40° (D) 60°
31. Which shows the correct relation between time of
flight T and maximum height H?
i g 8
(A)H=B (©)H=8
812 8
(BJH= 2 (D)H= E.F
32. A car travels east at constant velocity. The net
force on the car is:
(A) east (C) west
(B) up (D) zero

3. A block slides down a frictionless plane that
makes an angle of 30° with the horizontal. The

acceleration of the block is: 4
(A) 980 cnv's® (C) 566 cmvs’
(B) 0 cnvs® (D) 490 cmvs

34. A skier is travelling downhill. The acceleration on
hard snow is 4 m / s* and on soft snowis2m /s
Which graph shows the motion of the skier when
moving from hard snow to soft snow?

10 4
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36.

37.

38.

39.

40.

41.

42.

43.

45.

Which vehicle has an acceleration B

:  acceleration of § m/s*?
~ g? I::: Eii; 2“:'-‘3!1 Its speed changes from rest to
= r:.; ?;‘S“Shm Its speed changes from rest to 15
(C) ; Isoirr:}]. ;lhen its speed changes from rest to 20
(D) ;ll}mrsi:li':ltx;.swhen its speed changes from rest to
In projectile motion the acceleration in the
vertical direction is:

(A) Remains constant (C) zero

(B) Varies with time (D) Is taken as positive

The velocity component with which a projectile

:;::vers cemtiinfhorizontal distance, is maximum at
e moment-of :

(A) Hitting the ground  (C) Projection

(B) Highest point (D) remain constant

The velocity component with which a projectile

covers certain vertical distance is minimum at the

moment of:

(A) Hitting the ground  (C) Projection

(B) Highest point (D) None of these

If a projectile is projected at an angle of 35°% It

hits certain target. It will have the same range if it

is projected at an angle of:

(A) 45° (C) 65°

(B) 55° (D) 70°

A ball is allowed to fall freely from certain height.

It covers a distance in first second equal to:

(A)2g (&F 3

(B) g . (D) 3g

The height of projectile is maximum at an angle

of:

(A) 45° (C) 60°

(B) 30° (D) 90° :

How large a force is required to accelerate a body

of weight § N with 4 ms (g =10 ms™):

(A) 10N (B) SN

(B)2N (D)IN

Acceleration of bodies of different masses allowed

to fall freely is (air friction is negligible):

(A) same in magnitude and direction

(B) same in direction only

(C) Same in magnitude only

(D) Different for both bodies %

A body having uniform acceleration of 10 ms

has a velocity of 100 ms™. In what time its

velocity will be doubled: .

(A)8s (©)10s

(B)12s (D) 14s

For a rocket, the change in momenturm per swiomd

47.

48.

49,

50.

5.

52.

53.

(B) At a point of launching and just before striking
the ground

(C) At the half of the height

(D) After striking the ground

Velocity of an object dropped from a building at

any instant “t” is given by:

5 L 3
(A) 58t (C) vit + 58t

(B) at (D) gt

A ball is thrown up with 20 ms™" at an angle of 60°
with x-axis. The horizontal velocity of the ball at
the top position is:

(A) 0 ms™ (C) 10 ms™

(B) 20 ms™ (D) 16 ms™

A car accelerates from rest on a straight road. A
short time later, the car decelerates to a stop and
then returns to its original position in 2 similar
manner, by speeding up and then slowing to a
stop. Which of the following distance versus time
graphs best describes the motion?

AV‘ Botigr s

(A) ©

(B) (D)
Which of the curves on the graph below best
represents the vertical component “y,” of the
velocity versus the time t for a projectile fired at
an angle of 45° above the horizontal?

V\
A B
of S
D E
(A) OC (C) DE
(B) AB (D) AE

A projectile is fired from ground with an initial
velocity that has a vertical component of 20m/s
and a horizontal component of 30m/s. Using g =
10m/s’, the distance from launching to landing

points is:

(A) 40m (C) 60m
(B) 80m (D) 120m
The mass of a body:

(A) is slightly different at different places on Earth
(B) is a vector

(C) is independent of the free-fall acceleration

(D) is the same for all bodies of the same volume
Feather and a lead ball are dropped from rest in
vacuum on the Moon. The acceleration of the
feather is: ' :
(A) more than that of the lead ball



54.

S5

56.

87.

58,

59.

Unit 02 (Motio e} Sl

"(B) less than that of the lead ball
(C) the same as that of the lead ball
(D) 9.8m/s’ )
A student’s life was saved in an automobile
accident because an airbag expanded in front of
his head. If the car had not been equipped with an
airbag, the windshield would have stopped. the
motion of his head in a much shorter time.
Compared to the windshield, the airbag:

(A) causes a much smaller change in momentum
(B) exerts a much smaller impulse
(C) causes a much smaller change in kinetic energy
(D) exerts a much smaller force

A ball hits a wall and rebounds with the same

speed, as diagramed below. The changes in the

components of the mc;menlum of the ball are:

(A) AP, >0, AP, >0 (C) AP, <0, AP, >0
(B) AP, =0,AP, >0 (D) AP, =0, AP, <0
Speedometer of a car measures:
(A) average speed
(©) instantaneous speed
(B) acceleration
(D) . instantaneous velocity
How far a stone shall free fall in 1 second if
released from rest?
(A)4.9m (C)19.6 m
(B)9.8 m (D)3 x9.8m
Which of the following velocity-time graph
represents infinite acceleration?
(A) Straight line normal to the time—axis
(B) Straight line inclined to the time axis at an angle
of 45°
(C) Straight line parallel to the time axis
(D) Straight line inclined to the time axis at an angle
of 135°
The numerical ratio displacement to distance
(A) always = | (C) always > 1
(B) always < 1 (D) always < |
The correct statement from the following is:
(A) a body have zero velocity will not necessary will
have zero acceleration :
(B) a body have zero velocity will necessary have
zero acceleration ;
(C) a body have uniform speed can have only
~ uniform acceleration

64.

65.

66.

67.

68.

69.

70.

71.

26

v ” “orce of the body
has a constant acceleration

sc covered

A freely falling body A
9.8 m/s>. This means that:

Ei) the body falls 9.8 m dur}ng each second L

B) the body falls 9.8 m during the first secon Onl,y

EC% :he speed of the body increases by 9.8 m/s during

each second

the acceleration of the body increases by 9.3

m/s’ during each second ' :
A train of length 150 m is going t'c: north with a
speed of 10ms ™. A parrot flies S5ms .toward south
parallel to the railway line. The time taken by

parrot to cross the trai
(A)8s

(D)

nis
(C)12s
B) 10 (D) 15s
e alf of its journey at 40ms™

A body covers one h o Oms
and the next half at 50ms™. Its average velocity is:
(C) 50 ms

(A) 44.4 ms™ ;
(B) 45 ms™' (D) 40 ms™ ;
At one instant of time a rocket is traveling in

outer space at 2500 m/s and is exhausting fuel at g
rate of 100 kg/s. If the speed of the fuel as it leaves
the rocket is 1500 m/s, relative to the rocket, the
thrust is:
(A)0 (C)1.0x10°N

(B) 1.5 x 10°N (D) 2.9 x 10°N

Force bear by wall on which water strike
normally at speed of 10 m sec”' and at a discharge
0.0001 m*/sec is:

(A)IN (C)100N

(B)10N (D) 1000 N

The acceleration produced in a body can have an
angle with the force:

(A) 90° (C)0°

(B) 180° (D) All of these

Two forces are said to be equal if:

(A) Have same magnitude only

(B) Have same direction only

(C) Have same magnitude and direction

(D) Can’t be sure

The rate of change of momentum for a freely
falling object is always:

(A)=mg (C) < mg

(B) >mg (D) zero

Which pairs of the following forces can give a
resultant force 2N?

(A)INand I N (C)INand3N
(B)4Nand2N (D) all of these

When a constant force acts on a body of mass

“m” initially at rest, then the velocity acquired is
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76.

g

78.

79.

81.

84.
4{£{JN 'IOEN
(A) 700N (C) 500N
(B) 300N (D) 100N
Laws of motions are valid in a system is: e
(A) Non inertial frame  (C) at rest
(B) inertial frame (D) in the space

When a climber reaches the top of mountain:

(A) his mass is now greater

(B) his mass is now slightly smaller

(C) his weight is now greater

(D) his weight is now slightly smaller 86
The slope of the displacement—time graph gives: i
(A) distance (C) work

(B) average velocity (D) average acceleration

Pull of earth on a mass of 20kg on the surface of
Earth is:

(A)20N (C) 196 N

(C)19.6 N (D) 1960 N

A body is falling freely under gravity. How much
distance it falls during an interval of time between

1* and 2" seconds of its motion? (taking g =
10ms™?)

(A)15m (C)20m

(B) 5m (D)25m

The acceleration in the rocket at any instant is
proportional to the n™ power of the velocity of the

expelled gases. Where the value of n must be? 87.
(A)-1 ©1
(B) -2 (D)2

If the speed of a particle at the end of four  88.
successive hours is 20, 25, 30, 35 km/hr, then the
acceleration of the particle is:

(A) 5 m/sec’ (C) 5 km/hr* 2

(B) 5 m/hr’ (D) 5 km/sec

A bomb is dropped from an aeroplane moving
horizontally with a speed of 200 mph (miles per
hour). If the air resistance is negligible, the bomb 89.
will reach the ground in 5 sec when the altitude is

= 10ms 2):
g\) 4 mqlll:s (C)125m
{(B)40m - (D) 10 m 920.

A particle accelerates uniformly from 10 km/hr to
20 km/hr with acceleration of 2 km/hr’. The total
time it takes is:

(A)20 hr (C) 10 hr

(B) 10 min (D) 5 hr

Two bodies of unequal mass, placed at rest on a
frictionless surface, are acted on by equal 91.
horizontal forces for equal times. Just after these
forces are removed, the body of greater mass will
have:

(A) the smaller acceleration

- (B) the greater acceleration ) 92.

(C) the smaller momentum

(D) the greater momentum

A 0.2 kg rubber ball is dropped from the window
of a building. It strikes the sidewalk below at
30m/s and rebounds up at 20m/s. The impulse on
the ball during the collision is:
(A) 10 Ns upward (C) 10 Ns downward
(B) 2.0 Ns upward (D) 2.0 Ns downward
A 10 kg block of ice is at rest on a frictionless
horizontal surface. A 1.0 N force is applied in East
direction for 1.0 s. During this time interval, the
block:
(A) acquires a speed of 1m/s
(B) acquires a momentum of 1.0 kg m/s
(C) moves 10 cm
(D) acquires a kinetic energy of 0.1J
The 600 N ball shown is suspended on a string AB
and rests against a frictionless vertical wall. The
string makes an angle of 30° with the wall. The
magnitude of the tension force of the string is:
A

[

(A) 400\[3 N (C) 1200N
(B) 400\2N (D) 2400N
In rotational motion, the counterpart of force is:
(A) torque (C) momentum

(B) angular acceleration (D) angular inertia

A door has height and width of 1.5m and 0.5m
respectively. Choose a force that will produce
highest value of torque:

(A) 25 N force, at 0.5m from axis of rotation
(B) 50 N force, at Im from axis of rotation

(C) 100 N force, at 2m from axis of rotation
(D) 12.5 N force, at 0.25m from axis of rotation
A force of SN is acting along Y-axis.

Its
component along X-axis is:
(A) 5N (C) zero
(B) 10N (D) 2.5N

Two stones are projected from the same point
with same speed making angles 45°+ 0 and 45° -0
with the horizontal respectively. If 8 < 45° then

the horizontal ranges of the two stones are in the
ratio of:

A)l:1 ©1:2
(B)1:3 (D)1:4
Two projectiles “P” and “Q” are thrown with the

same speed up at angles of 40° and 50°with the
horizontal. Range of “P” will be:

(A) Equal to that of Q (C) Greater than that of Q
(B) Less than that of Q (D) 3/7 times that of Q
Ballistic missiles are of:

(A) short range

(C) long range -



93.

94.

95,

96.

97.

98.

99.

100

rly (A) 10m/s

Uni 02 (oiqn And Force)

(B) no range (D) fixed range
The range of projectile is directly proportional to:
(A) sin@ (C) sin26

(B) sin 30 (D) sinb and sin20
Horizontal range of a projectile is related with
maximum range according to relation:

(A)R =R,.sin26

R
B =
(B) R sin28
(C) Ronax = R sin®
(D) R = Ry 5in20 and R = = R
sin26

A force F is applied to a beam at a distance d
from a pivot. The force acts at an angle 0 to a line
perpendicular to the beam.

TPivot
&

== T

F

d
Which combination will cause the largest turning
effect about the pivot?

F d 0
(A) large large large
(B) large large small
©) small small large
(D) small large small
Newton’s 2™ gives the measurement of:
(A) acceleration (C) force
(B) momentum (D) inertia

Two forces each of magnitude 10N acting on a
string in opposite direction, the tension in the
string is:

(A) 10N (O)20N

(B)40 N (D)ON

Distance covered by a freely falling body in 2 sec
will be:

(A)4:9m (C)3.92m

(B) 19.6m (D) 44.1m

Which graph shows the motion of a heavy, steel
ball falling from a height of 2 m?

Distance
'Spccd fallen
0 .
0 i Time
I;T;‘ (C)
Speed Distance
fallen
. R | =3 . Time
®) ®)
A man is in a car is moving witt: vel;:ify of 36
‘km/hr. with respect to the car is:
km/hr. His speed e sdie

102.

103.

104.

105.

106.

107.

108.

109.

" (B) zero

28

(D) infinite

When velocity time graph is @ straight line

parallel to time axis then:

(A) acceleration is constant

(B) acceleration is zero

(C) acceleration is variable

(D) velocity is zero

Newton's laws do not h

(A) at rest

(B) move with velocity compar
light

(C) moving slowly

(D) high velocity .

Motorcycle safety helmet extend the time of

collision hence decreasing the: _

(A) chance of collision (C) force acting

(B) velocity (D) impulse

An object is thrown vertically upward with a

certain initial velocity in a planet where the

acceleration due to gravity is 19.6 m/s’. The

height to which it raises is that to which the

object would rise if thrown upward with the same

initial velocity on the Earth. Neglect friction.

(A) half (C)\/2 times

(B) twice (D) four times

Which of the following distance versus time

graphs represents the motion of an object whose

speed is increasing?

X

old good for particles:

able to velocity of

X

(A) ©)

t =
(B) (D)
The angular momentum of a body changes from
30 Js to 50 Js in 0.5 sec. The torque acting on it is:
(A)40 N m (C)50Nm
(B) 100N m (D) 150 N m
The direction of torque is perpendicular to:

- > 2
(A) r (C) both r and F

_.>
(B) F (D) No direction
A fan rotates at 10 rad/sec. The torque acting on
it is:

(A) maximum (C) zero
(B) minimum (D) negative
Net force in the diagram is:
3N 2N
< >
4N TN
<€
(A) Zero (C) 2 N to right
(B) 6 N to left (D) 11 N to right
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112.

113.

114.

115.

116.

17,

body in equilibrium are:

(A) Two (C) Three

(B) Four (D) Five

When two or more than two forces acting on 2

common point, the forces are called:

(A) Collinear forces (C) Concurrent forces

(B) Couple (D) Antiparallel forces

Torque acting on a body determines jts:

(A) acceleration

(B) Uniform angular velocity

(C) angular acceleration

(D) Force

A net torque applied to a rigid object always

tends to produce:

(A) linear acceleration (C) rotational equilibrium

(B)angular acceleration (D) rotational inertia

For a body to be in equilibrium under the

combined action of several forces:

(A) all the forces must be applied at the same point

(B) all of the forces form pairs of equal and opposite
forces

(C) the sum of the components of all the forces in
any direction must equal zero

(D) any two of these forces must be balanced by a
third force

A constant force of 8.0 N is exerted for 4.0 s on a

16 kg object initially at rest. The change in speed

of this object will be:

(A) 0.5m/s (C) 2m/s

(B) 4m/s (D) 8m/s

Two forces are applied to a 5.0 kg crate; one is

6.0N to the north and the other is 8.0N to the

west. The magnitude of the acceleration of the

crate is:
(A) 0.50m/s’ 3
(B) 2.8m/s’ (D) 10m/s

A IN pendulum bob is held at an angle 6 from the
vertical by a 2N horizontal force “F” as shown.
The tension in the string supporting the

pendulum bob (in newtons) is:

(C) 2.0m/s’

0
F
(A) cos B (C) 2/cos &
B3 (D) !

The “reaction” force does not cancel the “action”

force because:

(A) the action force is greater than the

(B) they are on different bud:ers

(C) they are in the same direction )

(D) the reaction force exists only after the action
e e d “Q”, have the same

«p? and “Q7
:::u:zﬂ{}” has more kinetic energy than P

irie: -
(A) weight more than P

reaction force

The minimum number of forces that keeps the

120.

121.

122.

123.

124.

125.

126.

127.

(B} weight the same as P

(C) is moving faster than P

(D) is moving slower than P

A particle moves along the x axis. [ts momentum
is graphed below as a function of time. Rank the
numbered regions according to the magnitude of
the force :t::jting on the particle, least (o greatest.

-
s

e

(A)1,2,3,4 (0)2,3.4.1

(B)1,4,3,2 (D)1,3,4,2

If a body is moving with uniform velocity then its
average velocity is equal to:

(A) its acceleration (C) variable velocity

(B) Instantaneous velocity (D) zero velocity

Two objects moving along the same direction with
different masses but same velocity. There relative

velocity becomes:

Lad Lad

(A) 2 time (C)0

(B) 4 time (D) variable

If the acceleration of a body is zero then the slope
of its v—t graph:

(A) parallel to time axis

(B) perpendicular to time axis

(C) Straight line for the origin

(D) Straight line inclined to the time axis at an angle
of 45°

Two bodies are projected at angles 6 and (90° - 8)

to the horizontal with the same speed. The ratio of

their times of flight is:

(A) sin 6 :1 (C)cos6: 1

(B)Sin6:Cos © (D)cos 6 :sin®

In the case of a projectile fired at an angle equally

inclined to the horizontal and vertical with

veloczity “u”, the horizontal range is:

(A) ”g ©5%
2 2
(B) ;'—g (D) :—g

Two forces, one with a magnitude of 3N and the
other with a magnitude of 5N, are applied to an
object. For which orientations of the forces shown
in the diagrams is the magnitude of acceleration

of object is least?
N
3N - 5N 5N
(A) ©
3N IN
5N

_ -

(B) (D)
The range of a projectile at 30° is Ry, and at 60° is
Rgp then:
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137,
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(A) Ry = Ry

(B) 2Ry = Reg

(C) Ryp = 2Ry

(D) Ry = Ry if initial velocity are same
Ihe unit of couple is:

(A)Jm™' (C))m
(B)YNm™ (D)Nm

If the body of mass 2 kg dropped from the height
of S m find its momentum (g = 10ms™?);

(A) 15N s (C)30N's

(B)20°'N s (D)40 N s

A 2.5 kg stone is released from rest and falls
toward Earth. After 4.0 s, the magnitude of its
momentum is (g = 10ms™?):

(A) 100 kgnv/s (C) 98 kgmv/s

(B) 50 kgnv/s (D) 49 kgm/s

Two objects moving along the opposite direction
with different mass but same velocity. there
relative velocity becomes:

(A) 2 times (C)o0

(B) 4 times (D) Both (A) and (B)

If instantaneous acceleration equal to average
acceleration then body is moving with:

(A) variable acceleration (C) uniform velocity

(B) uniform acceleration (D)increasing acceleration
The momentum of an object is increased from 10
N's to 20 N s by the application of the force in 1s.
What is the magnitude of applied force?

(A) 10N (C) 30N

(B) 20N (D) 40N

A bear can be knocked down by hitting one of the
following bullets of same momentum:

(A) lead (C) gold

(B) steel (D) rubber

One object is thrown vertically upward with an
initial velocity of 100 m/s and another object with
an initial velocity of 10 m/s. The maximum height
reached by the first object will be that of the
other:

(A) 10 times (C) 100 times

(B) 1000 times (D) 10000 times

In the projectile motion the vertical component of
velocity:

(A) Remains constant (C) Varies point to point
(B) Become zero (D) Increases with time
An object is thrown along a direction inclined at
an angle of 45° with the horizontal direction, The
horizontal range of the particle is:

(A) Four times the vertical height

(B) Twice the vertical height

(C) Thrice the vertical height

(D) Equal to vertical height

A stone released from the window of a moving
: ?'!!chegmund'follnwing:

P (C) curved path

(D) Elliptical path

*)S
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142,

143.

144,

146.
147,
148,

149,

(A)3N

What is the angle of projection of a projectile for
which its height and horizontal range are equa):

(A) 46° (€) 56°

(B) 66° (D) 76 _

For flat earth approximation the trajectory of the
projectile is: . _

(A) Straight line £C) Parabohc-

(B) Elliptic (D) H)-'pe_rbollc

The time taken by the projectile to reach its
maximum height is:

Brriat v,cosB
(A) —J—“VZ'"B (S
- v;sind 2v,cosf
(B) —*——g (D) 2

To throw a stone horizontally from the vertical
height of 10m as it covers the horizpntal distance
of 10m find the x—component of velocity (g = 19

ms~): i
(A) 2.5 ms™ (C) 7.1 ms
(B) 5 ms™ (D) 10 ms™

Identical guns fire identical bullets horizontally at

the same speed from the same height above level

planes, one on the Earth and one on the Moon,

Which of the following three statements is/are

true?

I. The horizontal distance traveled by the bullet is
greater for the Moon.

I. The flight time is less for the bullet on the Earth,

III. The velocity of the bullets at impact are the

same.

(A) III only (C) I and I only

(B) I'and 11 only (D) II and I11 only

A student drops a table-tennis ball in air. What

happens to the velocity and to the acceleration of

the ball during the first few seconds after release?

Velocity Acceleration
(A) | decreases decreases
(B) | decreases | in creases
(C) | increases constant
(D) | increases increases

A car is brought to rest in 5 s from a speed of 10
m /s. What is the average deceleration of the car?
(A)0.5m/g? (C) 2 m /52

(B) 15 m /s? (D) 50 m/s?

A car travels east at constant velocity. The net
force on the car is: : ~
(A) east (C) west

(B) up (D) zero

The area between the velocity-time graph and the
time axis is numerically equal to:

(A) \felocity (C) distance

(B) time (D) acceleration

Water flows out from g Pipe at 3kg s™' and its
velocity changes from §mg-! to zero on striking
the wall. The force due to the water flow is:
(©)5N




(B) 10N
Which of the following is NOT ap example of
accelerated motion?
(A) Vertical component of projectile motion
(B) A swinging pendulum
(C) Circular motion at constant speed
(D) Horizontal component of projectile motion
Two bodies are falling with negligible air
resistance, side by side, above a horizontal plane.
If one of the bodies is given an additional
horizontal acceleration during its descent, it:
(A) strikes the plane at the same time as the other
: body
(B) strikes the plane earlier than the other body
(C) has the vertical component of its velocity altered
(D) has the vertical component of its acceleration
- altered
152, The airplane shown is in level flight at an altitude
of 0.50 km and a speed of 144 km/h. At what
distance should it release a heavy bomb to hit the
target X? (Take g = 10m/s?)

151.

—_—
144 km/h
0.5 km
X
AN AT AT i TR
(A) 150m (C) 305m
(B) 400m (D) 2550m

153. Three identical uniform rods are each acted on by
two or more forces, all perpendicular to the rods
and all equal in magnitude. Which of the rods
could be in static equilibrium if an additional

force is applied at the center of mass of the rod?
» S A

= [ b . [ [) )
v v v
1 2 3
(A) Only 1 (C) Only 2
(B) Only 3 (D) Only 1 and 2

154.  An object is thrown vertically into the air. Which
of the following four graphs represents the
velocity (v) of the object as a function of the time
{t): The positive dhwedionvil taken to be upward.

R ©

157.

158.

159.

160.

161.

162.

7 (A) arabola

(C) ellipse
(B) straight line (D) curve
Rocket equation is given as:

~ —

— Mv o % SR

Al g =y ©) a="y
= —

®) 2= (D) a=—"2;

my Mv

If a shell explodes in mid air, its fragments fly off
in different directions. Total momentum of the
fragments:

(A) decreases (C) increases

(B) remains constant (D) becomes zero

A uniform beam of weight 50 N is 3.0 m long and
is supported on a pivot situated 1.0 m from one
end. When a load of weight W is hung from that
end, the beam is in equilibrium as shown in the
diagram.

im

e
o0
What is the value of W?
(A)25N (Q)50N
(B)75 N (D) 100 N

A bullet shot straight up returns to its starting
pointin 10 s. Its initial speed was:

(A) 9.8 ms™ (C) 245 ms™

(B)49 ms™ (D) 98 ms™

A force of 10 N acts on a body of mass 5 kg for
one second, then its time rate of change of
momentum will be:

(A) 10 kgms™ (C) 50 kgms™

(B) 5 kgms™ (D) 2 kgms™

A 1000 kg space probe is motionless in space. To
start moving, its main engine is fired for Ss during
which time it ejects exhaust gases at S000m/s. At
the end of this process it is moving at 20m/s. The
approximate mass of the ejected gas is:

ST
B g

20 m/s 5000 m/s
(A) 0.8kg (C)dkg
(B) Skg (D) 20 kg

The graph represents the straight line motion of a
car. How far does the car travel between t =2 ¢
andt= 5g?
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164.

165.

166.

167.

168.

169.

The diagram represents the straight line motion
of a car. Which ‘of the following statements is
true?

v(m/s)

(A) The car accelerates, stops, and reverses

(B) The car is moving for a total time of 12 s

(C) The car accelerates at 6 m/s” for the first 2 s

(D) The car decelerates at 12 m/s” for the last 4s
Consider the following graphs (note the axes
carefully). Which of these represents motion at

constant speed?
X a

1l . v
(A) IV only (C) III only
(B) I, II, and III only (D) I'and 1V only
If a body of mass 2 kg moves with 15 m/s collides
with stationary body of same mass, then after
elastic collision second body will move with

velocity of:
(A) 15 m/s (C) 30 m/s
(B) 2 m/s (D) 0 m/s

K.E is conserved in:

(A) inelastic collision (C) elastic collision

(B) all collisions (D) none of these

When a heavy particle collides with a light
particle at rest, then after collision the target
particle moves with:

(A) the same speed

(B) double the velocity of incident particle

(C) zero velocity

(D) Bounce back with same velocity

Sphere “A” has mass m and is moving with
velocity “v”. It makes a head-on elastic collision
with a stationary sphere “B” of mass 2m. After
the collision their speeds (v, and vg) are:

(A) 0, v/2 (C)—-v/3,2v/3
(B)-v,v (D) —2v/3, v/3

A body of mass “m” having an initial velocity
makes head on elastic collision with a stationary
body of mass “M”. After the collision, the body of
mass “m” comes to rest and only the body having
mass “M” moves. This will happen only when:
(A)ym>M / (C)m<<M

(B)m=M (D) m=M/2

A body of mass “m” moving with velocity “v”

“‘,!‘!

- mh- a bud on elastic collision with another

171.

172

173.

174.

body of mass “2m” which is initially at rest, The
loss of kinetic emergy of the colliding body
(mass “m”) is:

(A) 1/2 of its initial kinetic energy

(B) 8/9 of its initial kinetic energy

(C) 1/9 of its initial kinetic energy

(D) 1/4 of its initial kinetic energy

A mass of 20 kg moving with a speed of 10 py
collides with another stationary mass of § kg, Ag,
result of the collision, the two masses st
together. The kinetic energy of the composite
mass will be:

(A) 600 ] (C) 1000 ]

(B) 800 J (D) 1200 J

The velocities of two equal masses “A” and «g»
are 13 m/s and — 14 m/s respectively. What wil] pe
their respective velocities after they suffer gpe
dimensional elastic collision?

(A)-14m/sand 13 m/s (C)0and 13 m/s
(B)-13m/sand 14 m/s (D)0 and 14 m/s

A body of mass “m;” moving with uniform
velocity of 40 m/s collides with another body of
mass “m;” at rest and then two together begin to
move with uniform velocity of 30 m/s. the ratio of

their masses e is:

m;
(A) 0.75 (C) 3.0
(B) 1.33 (D) 4.0

If distance of a point from pivot is “L” and a force
“F” is applied such that it passes from the pivot
then the torque produced in the body will be:

(A) Zero (C)LFsin8n
(B)LFcos© (D) LF

MOTION AND

FORCE
(SOLUTIONS)

01. (B)

02. (A)

03. (A)

04. (D)

The relation between height and range of a projectile
projected at any angle “6” is
4H =R tanf
IfR=H
4H = H tanb = tanf = 4 = 6 = tan"'(4) = 76°

When bodies are moving parallel to each other

Vr—V]-Vz-'::‘I- Vi — V2 coenss (i)
When bodies are moving opposite to each other 10
each other ;

V=V tva=26=vitva..... (ii) £
by adding (i) and (ii)

10=2vi=>v, =95 ms™
By putting value of v, ineq. (:)
=1me

S::Vit+l 0+*a -_
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05. (A)

06. (B)

07. (D)

08. (B)

09. (D)

0.0

The motion of rocket is an g
conn_:rvatiun of momentum. Rocket moves

by ejecting hot gases at the tail of the fuckupwa-rd
very high velocity in downward direction »]h::(:i::::

s‘ain momentum equal 1o the momentum of
ejected from the 1ail of the rocket b

pplication of law of

; gas
ut in opposite

direction.
- - -
- A 4
1 1
e

F = Time rate of change of momentum

Fime rate of change of momentum of a body
d -
to the appllcd force. a body is equal

Vi=vital=0=v - gt
v, = gt = (9.8)3) = 29.4 ms™'

P=mv=kgms' =Ns

A rocket carries its own fuel in the form of solid or
liquid hydrogen and oxygen. A typical rocket
consumes about 10000 kgs™ of fuel and ejects gases
at speed more than 4000 ms™'.

—Zghﬂvfz-v,2:—23h= 0-vi==v}?
2(9.8)h =(9.8) =>h= 973 =49m

The horizontal distance (range) of projectile is given
o
o on20
g .
The range is maximum when sin26 has maximum
value that is
sin20 = |
20 =sin"'(1)
20=90°
; 0=45° b
_ v’sin90° v~
R =™ g g
o le = Vf: - ‘If,z
 2(a)60 = 50° — 10° = 120a = 2500 - 100 = 2400

13.(C)

14. (A)

15.(A)

16. (C)

17. (D)

18. (D)

19. (C)

20. (A)

21.(B)

2.8

force is passing through pivot)
‘Torque due to “F

33

‘Afhcn the car catch up the truck, both cover the same
distances, So,

o SCIT

5!n.lrJ,

vi

Gravitational acceleration is always towards the
center of Earth (downward).

vi=v,+gt=0+(9.8)(1) =98 m/s

Vi =£‘€—'\:‘£= UI‘T”' =49 m/s

As stone is moving with constant acceleration
(gravitational acceleration).

As the slope of graph (C) is constant. So, stone
moves with constant acceleration.

P,=mv,= (I)2) =2Ns
Prsz'r= (l)(—IS) .==15Ns
AP=mv;-my,=-15-2=-35Ns

In an isolated system (no external force) the total
linear momentum of system remains constant.

When step on the accelerator then we send a
feedback to the engine that we required more power.
Then the engine supplies more power and then the
force by the engine help us to accelerate.

When a projectile explodes in mid air. lts parts fly
off in different directions. The total momentum of
all of its parts is equal to the initial momentum of the

projectile.

For Gun#1
By law of conservation of momentum
Momentum of Gun = Momentum of bullet
Pi= mv
For Gun#2
By law of conservation of momentum
Momentum of Gun = Momentum of bullet

P,= msV
By, myv_m 2oy
Pz mav m; My
Pi:P,= 2:1

Torque, T = rFsin

Terqaddue}m “F,"and “Fs” =0  (line of action of

' and “Fy" = F sin90°= rF

=4 % Kr A e




23.(D)

(rateS!)

L.ine of action of force is
distance from pivot,
Torque due 10 B
and maximum)

perpendicular and at equi-

= 1F sin (in between zero (0)

Ssin30 § SN

30 S’;Em ¢ 4m
3N | Ssin30
o

Torque due to couple, t = (magnitude perpendicular

component of Force)(couple arm)

Torque due to couple, T = (5sin30°)(2 + 4)

24. (D)

25. (A)
26. (C)

27. (A)

28. (B)

29. (D)

30.(A)

31.(A)

=(5)(6)sin30° = 15 Nm

Vit \/\q' + V2= 2v v-cosO = \f\-“+ v= = 2vvcos|80°

=W+ V2V = \av = 2y
S = v,t = (10+5)(8) = (15)(8) = 120m

Basic concept of gravitational acceleration.

As
Displacement < Distance

; velocit
So, velocity < speed = —5@1 <

vi=v,+gt=0+(9.8)(5)=49 ms”

H = Y50 = Hpain'0 = Hi (5130 = Hy(112)

v=constanf = Av=0=3a=0

34.(O)

35. (D)

36. (A)

37.(D)

38. (B)

¥

= 4.9 ms =490 cms™

ta e

a= g Sine = gSin:"O“ =
Magriitude of acceleration = slope of speed-time

sraph : P
The slope of speed-time graph at hard snow is
greater than at soft snow. In graph ((:} first slope

i = ™ to 2me =
increase then decrease i.e., slope = 4ms = to 2ms™,

_v-v, .50-0

d:= At 10

=5mss

Projectile motion is two dimensional motion unde
constant acceleration due to gravity. -

According to Newton's first law of motion, there will
be no acceleration in the horizontal direction
(a, = 0), unless a horizontal directed force acts on the
body. In the absences of air friction only force
acting on the body during flight is the force of
gravity. As there is no horizontal force acting on the
body so its horizontal velocity remains unchanged.

The velocity of projectile at any instant is
V=V + Vg
at highest point of trajectory
Vix =V, cosB (remains same)
but Viy = 0 (minimum)
50,

velocity of projectile = v,cos (no vertical component)

39. (B)

40. (B)

41. (D)

42. (B)

43. (A)

Ranges at angles (45° + 0) and (45° - 0) are equal.
Here 6 = 10°

So,

Ris”=Rss”

Man 1,
h=§gt'=53(l)'=§

The height *“h” of projectile is

e Vi sin“0
2g
for maximum hei,g,ht 0 =90°

iV gsin90°f v

P R T
ol 5
W—mg:m:—-=l—6=0.5 kg

F=ma = (0.5)(4) = 2N

__GM |
TR+ < Rany

Gravitational acceleration does not depend upon the
mass of object. It depends upon the altitude.

B XV ___‘3““1=2°0“]00_ﬂ9,,
TR agee 0 10

10s
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45. (C)

46. (B)

47. (D)
48. (C)

49. (D)

50. (D)

51.(D)

o2, (C)

‘ - (D)

Rocket moves upward by ejecting hot gases at the
wil of the rocket with very high velocity in
downward direction. The rocket gain momentum
equal to the momentum of gas ejected from the tail
of the rocket, but in opposite direction.

The speed of projectile is maximum at the point of
projection and at the point where it strikes the
ground because the vertical component of velocity
has maximum value at these points. '

vi=v,tat=>vi=0+gt=gt
vy = veosd = (20)cos60° = (20)(0.5) = 10 ms™'
Speed = slope of distance-time graph

The slope of graph (D) first increasing and finally
decreasing,

T : A
In this figure “OP” portion represents the “AH"
portion of graph and “PA”™ represents SHE?.

_ v, > 2sinfcos0 2 2(v, sinB)(v,cosb)
g

3 .
v, ~sin20

g &
2(vd(viy)  2(30)(20)

The mass of body remains same in the universe
while the weight is different for different planets in

the universe.

Gravity is the intrinsic property of the planet and it
does not depend upon the any medium. All object
(same or different masses) fall with same
gravitational acceleration.

The average force generated in a collision is equal to
the momentum change during the collision ‘divided
by the time interval in which collision is taken place.

— _Ab

F="a
The air bag extends the time interval over which the
collision occurs and reduces the force experienced by
the student.
(B)

56. (C)

57. (A)

58. (A)

59. (D)

60. (A)

61. (D)

62. (B)

AP, =0 and AP, >0

Speedometer measures speed of car at a given
instant.

l ) 2
h=v,!+‘5gt'=0+4.9{l)‘=449 m

Acceleration = slope of velocity-time graph
Slope of line parallel to velocity axis is infinite.

: S Disglacemem<]
Displacement < Distance = " nyicance =

When body is thrown vertically upward, at
maximum height it has zero velocity but non-zero
acceleration (gravitational acceleration).

Displacement depends upon the initial and final
position of body while distance does not do so.
In this case displacement = 0 while distance # 0
Distance __ _ Distance _
Displacement 0 =

Area of velocity-time graph = distance covered by body

63.(0)

64. (B)

65. (A)

66. (B)

67. (B)

68. (C)

69. (C)

Basic concept of acceleration.

150

S s

Wher! .body covers equal distance with different
Yelomttes, then the formula for the average velocity
is
_2viva _ 2(40)(50) _ 4000 5
av v + V: T 40 £ 50 7 90 e 44.4 ms

_m
Ma =""v = F = (100)(1500) = 1.5 x 10° N

From equation of continuity

m
G T PAv= p(\?,) = 1000(0.0001) = 0.1 kgs™'

(av=1)

m
Force due to water flow = - (0.1)(10)=10N

According to Newton's 2™ law of motion
e 3
F=ma

?cceleration always produces in the direction of
orce.

By deﬁnitior} of equal vectors “Vectors having the
same magnitude and direction are called equal
vectors reg.ardless of the position of their initial
points. This means that parallel vectors of same




U

magnitude are equal”,

70. (A) z

Time rate of change of momentum = Applied force
e
P —P _AP_

t t
In freely falling motion
Force = Weight > F=W=mg

& b~
T =W = mg

71.(D)

Resultant force = IN + IN = 2 N if forces are parallel

Resultant force = 3N — IN = 2 N if forces are anti-parallel

Resultant force = 4N — 2N = 2 N if forces are anti-parallel

72.(D)
By Newton's 2™ law of motion
F= _ mAv i FAt B ot
=1ma= At = Av = o = AV m
73.(D)
Im A 3m
A Im 2m
o v L
400N w 100N

By principle of moments
Clockwise torque = Anticlockwise torque
(100)(3) + (W)1) = (400)(1)
300 +W =400
W=400-300=100N
74. (B)
A frame of reference, in which Newton’s 1% law of
motion holds, is known as inertial frame of
reference. It is non accelerated frame of reference.
a=0
75. (D)

GM
ESR+h "8 R+ny

“g" decreases with increase in altitude. So, weight
decreased (W = mg)

e o dhiiee AN e AT
=y e =5(10)2) =20 m

2 7 gecond, h =h; = h;
Distance between | and 2

=20-5=15m
79. (C) %
—o_m
& =N
acy
0.(C X
i Vi=V¥j 25kn‘v’hr—20'kmf;|"=5kr‘nfhr2
T T I hr
81.(C) ;
Y
= X
l-5 i T
Y =3¢ =5(10)(5)" = 125 m
82. (D)
g
4= At
vf—v_20kmfhr—10kmfhr=19=
e 2 km/hr? 2 7ol
83. (A)
F=ma
ok
m

For same force the body of greater mass has lesser
- acceleration.
84. (A) ;
Pi=mv,= (0.2)(-30) =-6Ns
Pr=mv;= (0.2)(20) =+ 4 Ns
AP=mv,-—mv,=+4—(—6]=+10Ns ,

Taking downward velocity is —ve and upward is +ve.

85.(B) %
AP=Ft=(I)(1)=1kgm/s
86. (A)




88. (A)

89. (C)

90. (A)
91.(A)

92. (A)

93. (C)

94. (D)

95, (B)

| "direction will be acted in the §trin5-

the force plays in translationalon
Force determines the linear acceierati-on
while Torque determines the angular
the body for rotational motion.

So, _1orquc is the analogues of force
motion.

in the body
acceleration in

for rotational

In (%3} and (C) the distance given from axis of
rotation is greater than the width of the door. So, in
these cases the force does not act upon on door ]

Maximum value of moment arm = width of the door = 0.5 m

For different forces the torque will be maximum, if
the product of force and moment arm is maximum,
The torque in case of (A) is maximum than (B).

A,s' force is acting along y-axis. So, its angle with x-
axis is 90°.
F, = Fcos90° =0

Ranges at angles (45° + 0) and (45° - 0) are equal.
So, Ri:R. = 1:]

Ranges at angles (45° + 57) and (45° — 5°) are equal.
So, Rp= RQ

The ballistic missiles are useful only for short ranges.
For long ranges and greater precision, powered and
remote control guided missiles are used.

By
= &%—Q = R o sin26
2 .- 35 2
§ sin26 ks Ry = v:
g g
oy N R
R = Ryax 5in20  or Riwx = Sin20
: i F
TPlvot {0
- £54490-0
s bl
L d >
1 = Fdsin(90° - ) _
= Fdcos8 [sin(90° — 6) = cosf]

For maximum value of torque

F=large, d=large and O=small
(at smaller angle cos0 has large value)
Newton’s 2™ law of motion gives the measurement
of foree.

When one end of the string is connected with a rigid
body and by applying ION force on a free end
then the force with same magnitude but in opposite

98. (B)
[ b il 2
h=wvt+ 28t = 0+ Jat’ = S(9.8)2) =19.6m

99. (A)
ve=v;t+at
for freely falling body
vi=0+gt=pgt= vpect

100. (B)

Both man and car are in same speed. So, their
relative speed will be zero.

101. (B)

Acceleration = slope velocity-time graph = tan0® = 0

102. (B)

Newton’s laws are adequate for speeds that are low

compared with the speed of light. For very fast

moving obijects relativistic mechanics developed by

Einstein is applicable.

103. (C) ;
The average force generated in a collision is equal to
the momentum change during the collision divided
by the time interval in which collision is taken place.

"
= AR
= At
The pad inside the helmet extends the time interval
over which the collision occurs and reduces the
force experienced by the brain during collisions.
That is why the safety helmet of a motorcycle’s is

padded.
104. (A)
2g.h
EiLh: = :.' =1 (initial velocities are same)
hy, g 98 |1 h
J — — et — ey = J
he g, 196 272
105. (A)

Speed = slope of distance-time graph
The slope of graph (A) is increasing. So, the speed is
increasing.
106. (A)
As we know that “the rate of change of angular
momentum is equal to the applied torque™.
AL Rl 50=-30 020!
" Ty E PR TS
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107. (C)
The turning effect of force on a body about an axis is
called Torque or moment of force. Torque is also

”0'5=4[}Nm

»

-
defined as the cross product of position vector * r’

-
and force™ F .
- 2 o
At i )
It is a vector quantity. Its direction is perpendicular



I e ;‘
—»

i
to the plane containing * r " and “F". It can be
found by right hand rule.

108. (C)
If'a body is at rest or rotating with uniform angular

velocity, the angular acceleration will be zero. In
this case the torque acting on the body will be zero.

109. (C)
=7+2=9N

Total force in right side, F,g,
Total force in left side, F.q =3+4=7N

Net force on body = F,,g = Fien = 9 — 7 = 2N (right side)

110. (A)
“The vector sum of all the forces acting on a body

must be equal to zero™. Mathematically:

= e

YF=0
Upward forces balance downward forces, rightward
forces balance by leftward forces.
If two equal and opposite forces acting on a body,
the net force is zero, and the body is said to be in

equilibrium.

111.(C)
When two or more than two forces acting on a
common point, the forces are called concurrent

forces.

112. (C)

i Torque plays the same role in rotational motion as
the force plays in translational motion.

ii. Force determines the linear acceleration in the body
while Torque determines the angular acceleration in
the body for rotational motion.

So, torque is the analogues of force for rotational
motion.

113. (B)

Force determines the linear acceleration in the body

while Torque determines the angular acceleration
in the body for rotational motion.

114. (C)
“The vector sum of all the forces acting on a body
must be equal to zero”. Mathematically:
- =
ZF=0
Upward forces balance downward forces, rightward

forces balance by leftward forces.
In case of coplanar forces the condition is expressed

in term of “x” and "'y" component of forces.

- = = =
EF. =0, EE, = 0
115. (C)
F=P;—P.=mv;~mv,=m(vr-v,)=mav
At At At At
_FAt_(8)4) _
Av = a6 =2m's
116. (C)

S
Resultant force, F =+f8 6~ = I;_l N ::

F=ma=a=_ = §°

117 (A)

Wsint

T = Weosh = (1) cos8 = cosb

118. (B
( )For every action there is a reaction. This action and
reaction are equal magnitude but opposite in
direction. Action and reaction never act on the same
body; they act on the different bodies.

119. (C) .
p2
K.E = m = K.E. = ==
”‘ (KE}Q = (KE}p then mQ < mp
So, for same momentum Vo> Vp

120. (C)

As
Force = Slope of momentum-time graph

Slope of “2” < Slope of **3” < Slope of “4™ < Slope of “1™
121. (B)

(P = constant)

Uniform velocity means that the velocity of body
remains same at any instant. So,
Instantaneous velocity = average velocity

122, (C)
Relative velocity of bodies moving in opposite

direction is
ViTVi=Va=y—vyv=(

Relative velocity does not depend upon the masses

of bodies,

123. (A)
Acceleration = slope of velocity-time graph
v

Velocity = constant
Acceleration =0

t

124. (B)

-}_:lz 2v, sinb/g sinf i el

2v,s5in(90°-0)/g ~  cosd
125. (A) 3
An angle equally inclined to the horizontal aﬂﬂ-l
vertical meansﬂ;uis’, so,
u




434, (D)

In figure (A) net force is least. So,

the acceleration s

also least.
127. (D)
R = \',:sinlE]

g

=

, _ Vsin2(30°)
Rag® = sin2(30
, &
o _ ¥Sin2(60°)
Reo” = =

sin2(30°) = sin2(60%)
Rio" = Rey” (if initial velocities are same)
128. (D)
Couple = torque = rFsin® = N m
- 129. (B) -
2gh = Ve = vi=vf -0
V= zgh
Mri= \,‘:’.'gh
P =mv = m/2gh = 2[+/2(10)(5)] = 2(10) =20 N s
130. (A)
Vi=v,+gt=0+ (10)}(4) = 40 ms™
P =mv = (2.5)(40) = 100 kgms™'
131. (A)
Relative velocity of bodies moving in opposite
direction is
Vi=vitva=v+yv=2y
Relative velocity does not depend upon the masses
of bodies.
132, (B)
Uniform acceleration means that the acceleration of
body remains same at any instant. So,
Instantaneous acceleration = average acceleration
133. (A)

e 20 —
F=P[tP,=_{]] BT

The rubber bullet will be more effective as it will
bounce back after hitting the bear.

If initially the bullet was moving to the right with a
velocity v, after bouncing off the bear it will move to
the left with a velocity = -v. If m is the mass of the
bullet its initial momentum is mv while the E'me‘xl
momentum is - mv. So change in momentum Is
mv - (-mv) = 2mv. Since the force on the bear is
proportional to the change in momentum, the rubber
bullet will exert more force. iy
The lead bullet will pass through, as its direction is
the same as before, it only slows down so the change
in momentum is always less, even if it gets stuck in
the bear in which case it has the max value of my - 0
= mv.

However if we are looking at which can cause more
damage it is obviously the lead bullet.

~ ngiﬁmm height attained by body thrown vertically

hy _vi’2g _(100)

hy = va2g = (10)7 100 =>h; = 100h
136. (C)
Due to force of gravity the vertical component of
velocity varies point to point.
137. (A)
The relation between height and range of a projectile
projected at any angle “0" is
4H = R tan0
For 45°
4H = R tan45° = R = 4H
138. (C)
When a stone released from the window of a moving
train, then its motion 'will be a projectile motion,
So its path will be curved.
139. (D)
Projectile motion is the 2-dimensional motion under
the action of gravity. So, acceleration during
projectile motion will be gravitational acceleration
().
140. (D)
The relation between height and range of a projectile
projected at any angle 0" is:

4H = R tanf
If R=H
4H = H tant = tan® = 4 = 0 = tan™'(4) = 76°

141. (C)
For short ranges and flat Earth approximation, the
trajectory is parabolic. But the drag less ballistic
trajectory for spherical Earth should actually be
elliptical,

142. (B)

Time of flight = 2 (Time to reach the maximum height)

Maximum height

143. (C)
| 2 2(10
Y=§gt’=>t='\/‘—§= “(]Fl=!4s
M=t =>v,‘=3:‘=:—4=71m;‘5
144. (C) x
Bmoon = 6
s 2 1
y=§gt'=>t=\/?g‘\i=thg-
Ivoon = LEanh

X=Vyxtl = X ot = Xpmoon = XEarth

145, (C) :

When student drops a table tennis ball in air, then its
speed increases due to force of gravity but
acceleration due to gravity remains same

(=98 ms™).




. vi=v, 0-=10 =
Acceleration, a = —— = ——= 4

At il 2ms
deceleration = 2 ms™
147. (D)
V = constant =>Av=0=>a=0
F=ma=m(0)=0
148. (C)

Fig.(a)
In fig(a) when the body moves with constant velocity
*v" for a time “t” , then
Area under the velogity time graph = (v)(t)
Area under the velocity time graph =S
149. (D)

F= %Av) =(3)5)=15N

150. (D)
According to Newton's first law of motion, there will
be no acceleration in the horizontal direction
(ax = 0), unless a horizontal directed force acts on the
body. In the absences of air friction only force
acting on the body during flight is the force of
gravity. As there is no horizontal force acting on the
body so its horizontal velocity remains unchanged.

151. (A)

As

B
Y=gt =t 2

As *Y” and “g” are constant in both cases. So, both
are strike the plan with same time.

152. (B)
5 K 2N 2(500)
th Z?’l"’\/:_ T

X = vix t = (40)(10) = 400 m

153. (B)
For a body to be in complete equilibrium both 1* and
2" conditions of equilibrium must be satisfied.

1—

Y= 100=10s

: e
i. ZF=0
5 e e I
e O ZF, = 0
. e AL
ii. Zt =10
L1=10
('1m®mtwiu
torque force lorque

T 4
t i‘ l
EF=ﬂl

154.(C)

Wherf an object is thrown vertically upward its
velocity decreases to zero and then it moves

downward its velocity increases in reverse direction.
155, (B)

156. (C) . .
If “m” is the mass of the gases ejected per second
<% .

with velocity v relative to the rocket, the change in
¥

momentum per second of the ejecting gases is my,
This equals the thrust produced by the engine on the

._}
body of rocket. So, the acceleration a of the rocket
is

B
-+ my
a =M

With the passage of time, mass of the rocket “M"

et
decreases, so acceleration *‘v” of the rocket
increases.
157. (B)
When a shell explodes in mid air. Its parts fly off in
different directions. The total momentum of all of its
parts is equal to the initial momentum of the shell.
O
Sl
158. (A)
i im C,
Im ;! 0.5m A
K]
[ ] Wi= 50 N
The weight of beam lies at center of gravity which is
at the middle of beam 1.5 m from each side.
By principle of moments
Clockwise torque = Anticlockwise torque
(0.5)(50) = (W)(1)
W=25N
159. (B)
Time to reach the highest point of its path = liq =58
visvitat=0=v - pt
Vi=gt=(9.8)(5) =49 ms™'
160. (A)
Ot} = X7 I
A0 = F= 10kgms
161. (C)

Rocket moves upward by ejecting hot gases at the
tail of the rocket with very high velocity 1?
downward direction. The rocket gain momentun?
equal to the momentum of gas ejected from the tail



o!"lhe rock;l hul in opposne dlrectlon
Momentum of expelled gases = Momentum of Rocket
(5000)m = (1000)(20)
m=4 kg
162. (D)

Distance covered by body =

with time axis
Distance covered by body from time 2s to 5 s = (12)(3)
=36m

area under v-t graph

163. (C)

Acceleration = slope velocity-time graph
' o=

Acceleration in first 2s = b U
164. (D)

Speed = slope of distance-time graph

The slope of graph (I) is constant. So, speed is

=6m/s

constant.
- Also in graph (1V) speed is constant.
: 165. (A)
E, _ m=m=m and v, =0

v _( 2m1\-’| )+(ma—-m|)
27 \m +my m, +ms )

V'zz(nZ:TinlL)+(m+m)w) (_L)H)

=1|5ms
166. (C) .
The collision in which both linear momentum and

called elastic collision.

_167. (B)
m; >> my’ so my=0 andv, =0
. 2m1v|)_ (O—ml) ( )
\Fz'-!(ml+0 +t m; +0 5 m Gl

168.(0)

) ( 21111\"1)
i m|+m~ Vit Uy +m,

o) (39 ()t

V' = m+2m
) (R

m; + m; m,; + mz

2mv _( 2my )_2_"
R m+m m+2m/) 3

2mv M-m
Lot AR
m+M)+(m M)V’"
2mv, | +( )(0) (2mv)+o
m+m m-+m
(ml—mz) ( Zmzv;)
m|+m2 ml+m2

kinetic energy of the system remains constant is

171. (B)

172. (A)

173. (C)

-v\ 1 <5 (et
(K.E); = %m(-;—) = a(é'nv‘) = 6[K‘]-‘)'
1 o I
AK.E = (K.E); = (K.E), = E{K'E}' - (K.E), = ([; - l)

8
(KE) = -5 (KE),

Loss of K.E = ok =&
055 O K. _{K.E)l_[)

By law of conservation of linear momentum

(20)(10) + 0 = (20+5)v
200 s

V= ‘2? =8 m/s
K.E= ;m» =520+ 5)(8)° = -(25)[64} 800 J
When masses of the two balls are equal.

my = Mg = m

V-A = YH

\"' BT \"I.r\

The velocities of the balls are interchanged after
collision.

AT N 14 m/s
V‘Bh\"‘.\: 13 m/s

By law of conservation of linear momentum

(m;)(40) + 0 = (m; + my)(30)
40 _mtm L]

30 m, m,
w4 el

['I'I|_3“ : ~3

rn':—l:=3

174. (A)

If line of action of force passes through pivot then
moment arm will be zero (L = 0).

T = LFsin6 = (0)Fsin® =0

PAST MDCAT
(2008-2019)

1. Force in terms of base units is expressed as:
(ULIS 2008)
(A) kg ms™ (C) kg m’s™
(B) kgm’s™” (D) kg ms”
(A)
F=ma
Units of “F" = kg ms™
2. An missile is istic missi
(UHS TR called a ballistic missile.

(A) un-powered and guided

(B) un-guided and powered
(C) Powered and guided

(D) Un-powered and un-guided




An un-powered and un-

_ guided missile is called a
ballistic missile.

i [ 2m» (ll!
\"~<m1r0) m)

m,
(—— VT 0
m, J
\.E ar O
Vi
( 2m, v, i U—m,)
“Lm, + 0) Z L m; +0 (0)
9 »
(._m.\ ) @
m;

-
u

.,.
i

<
1

<
i

i

Vs

v, = 2v, .

The horizontal range of a pro;ectlle. at a certain
place, is completely determined by: (U1IS 2010)

(A) The angle of projection

(B) The initial velocity of projection

(C) The mass of the projectile

(D) Speed and mass of the projectile

(A)

-

Ve
R = —-sin20
g

=

The most important parameter in the range of
projectile is -angle of projection as compared to
initial velocity of projectile.

For a body to be in complete equilibrium:

(UHIS 2010)

(A) Linear acceleration is zero

(B) Angular acceleration is zero

(C) Linear acceleration is zero but angular
acceleration is not zero

(D) Linear acceleration and angular acceleration both
should be zero

(D)

For a body to be in complete equilibrium both 1*
and 2™ conditions of equilibrium must be
satisfied.

(Linear acceleration = 0)

(Angular acceleration = 0)

10.

Time of pro_;ectlle s flight is: (UHS 2010)

(A )v, “sin’0 (C)V' :ne

2 ‘I
(B) —V'El—tﬁ 51 in20

g (D)

|

(B)

My i
Tine et

3. I the force of magnitude 8 N acts on a body in
direction making an angle 30, its “x” and “y”
components will be: (U11S 2009)
(A)F,=3\3N,F,=4N
(BYF,=4\[3N,F, =4 N
(C)F, =43 N, F, =
(D)F. =8N, F, =43 N

(B) '
F. = Fcosd = (8)cos30° = (4)(2) (3[) H3N
F, = FsinO = (8)sin30° = (4){21(5) =4 N
4. If the body is rotating with uniform angular
velocity, then its torque is: (U1S 2009)
(A) zero (C) Maximum
7 (B) Clockwise (D) Remains the same

(A) o
1= la
W =constant = Aw=0=>a=0
t=1(0)=0

S A body is moving with an initial velocity of
2 kms™'. After a time of 50 s its velocity becomes
5 kms™ . Its acceleration will be: (UHS 2009)
(A)30 ms™ (C) - 20 ms™>
(B) 40 ms (D)-10 ms ™

(D)

Vi— V, I\UO 2000 =500 5

8= 30 =750 =—10ms "

6. When a car moves with constant acceleration, the
\clocit\ time graph is: {l]h 2009)
(B) ) (D)
(A)
Slope of v-t graph = Acceleration
As body moves with constant acceleration, so v-t

graph will be a straight line (slope = constant)

7. In elastic collision, when a massive body collides
with light body at conditions m;>>m; and v, =0
ms~', then the change in velocity will be written
as: (UHS 2009)

(Ayvi’=-v;;va'=vy OV’ = Vs =2V
(B)v =v,:va" =0 (D) vi'==vi:va =0
L©O )

11.

If the velocity of the body changes by equal
amount in equal intervals of time, the body is sai
to have: (UIIS 2010)
(A) variable velocity
(B) Uniform acceleration (D) NeEat ive acce

(C) uniform velocity
[eration

(©)

Definition of uniform velocity.

12.

- - 'un. "', 3t
For finding the height of projectile, the equatiof

used is: (UHS zmm
(A) 25 =a(vi-v)

(©)S=2a (v =¥
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(D)a=2S (v —v,9)

(B)

(B) 2aS = vy =V,
2aS=vf -V,
2ayy = Viy —Vyy

2(-g)h = (UJJ: (v,sind)”

-

-2gh =-v~ sin"®
2gh = v,” sin0
=¥ v, sin’0
1= fg

13. If a force of 12N is applied on a body and its
momentum is changed form 60 kgms™' to 36 kg
ms~", then find the time during, which this force
acts: (UHS 2010)

(A) 1 second (C) 12 seconds
(B) 2 seconds (D) 24 seconds

(B)

AP P—P, _36-60 —24
F=7§:>m= F = =F=—25
Time can never be negative.

14. A simple pendulum length “L*" with bob of mass
“m?” is slightly displaced from its mean position so
that its string makes an angle “9” with vertical
line as shown in figure. Then bob of pendulum
released. What will be the expression of torque
with which the bob starts to move towards the
mean position: (UHS 2011)

Lo\
g
m
(A) mgL ©)o
Y (B) mgLsin6 (D) mgLcost
(B)
i v=rF
In simple pendulum the force responsible for the
oscillatory motion of pendulum is mgsinb.
ks t = Lmgsin0
S, A force “F” is acting at point “P” of a uniform
7 rod capable to rotate about “O”. What is the
b torque about: (UHS 2012)
== ==
0 P
(A) (OP)(Ftanf) (C) (OPX Fsin@)
(B) (OPX(F) (D) (OP)(Fcosb)

P

0]
© = (OP)F sin(90° - 0) = (OP)(Fcosb)

Ratio of moment of inertia of two objects “*A” and

“B” is 2:3. Which of one of the following is the

ratio of torques of “A” and “B” respectively, if
both are being rotated with constant angular
acceleration? (UHS 2013)
(A) 34
(B) 2:3

(@) 3
(D) 4:

2
=
3

(B)

t=lo=tecl

ol 2
= = :}Tl.":Tl.g AR

s 3 [|; 3

Two forces SN and 10 N are acting at *O” and
“p» rpespectively on a uniform mete rod
suspended at the position of centre of gravity 50
cm mark as shown in the figure.

—

] A1 ¢ I (M) cm

[ Ay

Sk 1
Then find the position of point

(UHS 2014)
(A) 80 cm (C) 70 cm
(D) 65 cm

(B) 75 cm

“p» on meter rod.

(B)

Clockwise torque = Anticlockwise torque
(10cm)(x) = (5)(50cm)
x=25cm

So, the position of point “P™ on meter rod is 75

cm.

A bar of length “L” pivoted at “O” is acted by a
force “F” at an angle “0” with vertical line as
Qe—

shown in figure;
%
£

What is the moment of force? (UHS 2015)
(A) L sinf (C) LF cosB
(B) L cosf (D) LF sin@

| e ——————

(©)

O

1= LF sin(90° — 8) = LFcosf

19.

If we double the moment arm the value of torque
becomes: (UHS 2016)
(A) half

(B) three times

(C) two times
(D) four times

(©)

1=rFsinB=>ter

20,

The ratio of displacement along diameter and
total distance along circle: (UHS 2017)

(A)l:m (C)2:=

(B)n: 1 (D)m:2

(A)

Displacement 25
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Arshad is driving down 7'

street, He drives 150
meterin 18 seconds. Assume he does not speed up
or slow down. What is his speed? (Ui1s 2017)

(A) 0.38m/s (C) 8.33m/s
(B) 126m/s (D)) 58.33m/s

(C€)

5 150

v — —

: T 8.33 m/s

22.

The distance travelled by a moving car with
velocity 15 m/s in 2 seconds, decelerates at 2m/s’
is equal to: (L11s 2017)
(A) 30m
(B) 34m

(C) 16m
(D) 26m

(D)

, ee | ;
S=wt Fat" = (15)(2) + 5(=2)(2)°
S=30-4=26m

23.

If slope of velocity time graph is not constant at

different points then body is moving with:
(UHS 2018) :

(A) constant acceleration
(B) Average acceleration
(C) Increasing acceleration
(D) uniform velocity

(€)

Slope of v-t graph = Acceleration
In case of increasing acceleration, slope will be
different at different points of graph.

24,

Newton first law of motion is also known as:
(UHS 2018)

(A) Law of conservation of momentum
(B) Law of inertia

(C) Law of electromagnetism

(D) Law of universal gravity

(B)

Newton first law of motion is also known as Law
of inertia.

A cyclist is travelling at 15 ms~'. She applies

brakes so that she doesn’t collide with the wall in
front of her at a- distance of 18 m. Calculate the
magnitude of deceleration: (UIIS 2018)
(A) 6.3 ms™ (€)53ms”
(B) 12.5 ms™ (D) 13 ms™

(A)

2aS = vi - v = 2(a)(18) =0 - 15°
=225

a=—g=—6.3nv’s

For projectile motion in the absence of air
resistance: (U115 2019)

(A) vertical speed is constant

(B) horizontal force is consgant
(C) horizontal accelcra{iqn is zero
(D) vertical acceleration is z€ro

(©)

F, = ma, : |
As there is no net force along the horizontal,

direction. So, horizontal acceleration (a,) is zero.

il

The range of the projectile depends upop the

velocity of the projection and angle of the

projection i.e 45°. For a fixed velocity, when g,

angle of projection is larger than 45° which of the

following is correct? (LIS 2019)

(A) Both the height and the range attained by
projectile will be less

(B) Both the height and the range attained by the
projectile will be more

(C) The height attained by the projectile will be Jegg
but the range is more

(D) The height attained by the projectile will be more

but the range is less

(D) i R
\"Il- . .
R= Esm?(ﬂ = R o 5in20
EI_: u gt 0
H= gsm B = H « sin"0
If angle of projection is larger than 45°, then value
sin’0 is more than sin20.

28. If two objects of equal masses “m” are moving
towards each other with the same speeds “v” then
what will be the total final momentum after
elastic head-on collision: (UHIS 2019)

(A) —mv kg/s (C) 2mv kg/s
(B) mv kg m/s (D) 0 kg m/s
(D)

Initial momentum = mv + (-mv) = 0

In elastic collision momentum remains constant.
So,

Final momentum = 0
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Braph is equal (o:
(Y acceleranion
(D) ener ey

Slope of work time
(A) disptaccm-:m
(B) power

Work done on the body ¢
(A) change in it K.E always

(B) change in i K.E and ci{angc inits P.E
(C) change in its P.E always :
(D) neither change in K. E nor ch
The escape velocity of 4 body i
of Earth is independent of:
(A) its mass

(B) the angle at which i
(C) both its Mass and the angle af hich it is
(D) gravitational field of Earth
A stone of weight 4 N in the F
field is moveqd from “p»
along the path shown,

Q0 40m

ange in its P |
N gravitational fielg

is thrown

thrown

arth's gravitational
to Q" and then to “R™

iy
0mr  om
T Farth surface
[?
How much potential energy does the stone gain?
(A) 120 (C)200)
(B)280J (D) 1200 J

If velocity is double, then,

(A) momentum increase 4 times and K.E increases 2
times

(B) momentum and K.E remain same

(C) momentum increases 2 times and K.E increase
constant

(D) momentum increases 2 times and K.E increases
4 times

One mega watt hour is equal to. g

(A)36 x 10" (€)36 x 10"

(B) 36 x 10°) (D) 36 x 101

Which of the following is not conservative force:

(A) Friction (C) eleclrlc . <

(B) gravitational (D) elastic spring furfx.. :

The relation between the escape velocity “v

and orbital speed “v,” is given by:

I -
(A) Ve =3 Yo (€) Vo= \2vs

(B) Vese = Vo (D] "‘r.em; " 2"'lln ; .
‘When arrow is released from its bow, its energy is

- transformed from:

(A) heat energy to K.E

| ’Z-li.r_:_{B) chemical energy to elastic P.E

~ (C)elastic P.Eto K.E

Dy lastic P.

" -\mﬁfﬁ‘;?&rﬁcally, a weight of 40 kg through

| . ically, a weight
in 10s: while a child lifts, vertica yw_hﬂ‘ will

AR distance of Im in Is.
eveet fepenee? (g = 10mis)

16.

18.

19.

20.

s e
(A) man has more power than child
(B) both have same power
(C) child has mare power th

an man
(D) it is a foolish question.
A man carries a 1 kg suitcase 10 m horizontally
across the corridor and then goes up the stairs of

total height 10 m. The w ork done by the man due
to force of gray ity is:
(A)O )

(CY4.9 J
(B) 196 ) (D)98 ]
A 100 kg car starting from rest runs down a 30°
slope. If the total length of the slope is 20 m, the

speed of the car at the bottom, ignoring friction,
Is:

n =~
(A) 1400043 nv/sec (C) 1.4 m/sec
(B) 20 sin 30° m/sec (D) 14 m/sec
A body is falling freely under gravity from point

“A” to point *B”, The energy of the body at the
point “C*" (around level) is:

(A) is less than its energy at A

(B) is greater than its energy at A

(C) is equal 10 its energy at A

ll)! ;/.L‘rk‘

IT you weigh 500 N and in 5 seconds you can run

up a flight of stairs consisting of 40 steps, each 15
¢m high, what is your power?

(A) 3000 ) (C) 3000 J sec”

(B) 600 wau (D) 60 kilowan

To pump up 2400 kg of water up 746 m in 5
minutes, the required in horse power is:

(A) 8 hp (B)25 hp

(B) 15 hp (D) 16 hp

An object of mass 1| g is whirled in a horizontal

circle of radius 0.5m at a constant speed of 2m/s.
The work done on the object during one
revolution is:
(A)0]J 11
(B)21] (D)4)
The F-d graph for an object is a straight line with
positive slope. If the height and width of the
graph are 4 units and 2 units respectively, the
work done on the object is:
(A) zero (C) 8 units
(B) 4 units (D) 2 units
A 2 kg object is moving at 3 m/s. A 4 N force is
applied in the direction of motion and then
removed after the object has traveled an
additional 5§ m. The work done by this force is:
(A)12] (C) 151
(B) 181 (D)20)
In order to calculate the exact value of work done
by a variable force:
(A) Ad is made such small to approach zero
(B) calculate average work
(C) At is made such small to approach zero
(D) bath (A) and (B)
A field is said to be conservative if:
(A) work done inside that field is independent of the




22.

23.

24,

26.
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28.

© - (A) v, =5m/s, ve=2m/s

- (B)v,=-5mfs, vp=—2m/s (D) v, = 2m/s, v; = —Sm/s
- The amount of work required to stop a moving

~ object is equal to:

Power)

k done in closed path inside that field is zero
oth (A) and (B)

(D) work done is always negative

Object “A” has half the mass of object “B”, If the
two objects have equal momentum, then K.E. of
object “A” in terms of K.E. of object “B” will be:
(A) K.Ey=K.Eg (C)K.E, = 2K.Ep

(B) KEA =14 KEB {D} KE:\ = 4]\Egg

A child is revolving a tiny 10g stone, tied at one
end of a string, in a vertical loop of 2m diameter.
If the stone completes 100 revolutions in 1 second,
the work done on it will be:

(A) zero (C)4.9)

(B) 19.8 1 (D)9.81]

Which of the following statement is not true?

(A) work is a scalar quantity

(B) if 6 is 0" work done will be maximum

(C) if 0 is 90" then work done will be zero

(D) if @ <90° then work done will be negative

A body of mass 1.0 kg drops from the top of a
tower of height 50 m. What will be its K.E. 10 m
below the top?

(A)490J (C)491

(B)9g | (D) 980

Which of the following bodies has the largest
kinetic energy?

. (A) Mass 3M and speed v

(B) Mass 2M and speed 3v

(C) Mass 3M and speed 2v

(D) Mass M and speed 4V

Work is defined as:

(A) dot product of force & displacement

(B) product of magnitude of displacement and
component of force in the direction of

displacement
(€) product of displacement and force
(D) both (A) and (B)
1 horse power =
(A) 746 ] (C) 3 x 10°W
(B) 746000mW (D) 10°W

The velocity of a particle moving along the x axis
changes from “v;” to “v/”. For which values of
*v;” and “v/” is the total work done on the particle
positive?

(C) v, =5m/s, v = -2m/s

the velocity of the object

the Kinetic energy of the object

; 'of.the object times its acceleration

 of the object times its velocity
i sses of

31.

32.

33.

4.

306.

38.

39.

40.

41.

A 2 kg block is thrown upward from a poin
above Earth’s surface. At what height af
Earth’s surface will the gravitational potenti;
energy of the Earth-block system have increa
by 500 J? (g = 10 m/s°)

(A) Sm (C)25m

(B) 45m (D) 70m
A person carries a load of 15 kg of bricks to the
top of building 10 m high. The work done is: :

(g=10 m/s’)
(A) 150 (C) 1500
(B) 100 J (D) 750

A body at rest may have:

(A) Momentum (C) speed

(B) velocity (D) energy

The amount of work done is pumping out water
of a cubicle vessel of height 1 m is: (g =10 m."sz)
(A) 1000 (C) 10,0001

(B) 50001 I;DJ 100 J

A force F = 6i + 2j — 3k acts on a particle and

produces a displacement 8= 2i — 3j + xk, what is
the value of “x”. If work done is zero?

(©)3

(B)-2 (D)d

The kinetic energy of a body of mass 2 kg and
momentum equal to 2 N s is:

(A) 1] (C)31) ,
(B)21J (DY 41 . .
A 4 kg mass and 1 kg mass are moving with equal
Kinetic energies. What is the ratio of their
momenta?

(A)1:2 (C) 4:1 .
(B) 2:1 (D) 1:1 B
A car moving with speed of 40 km/h ‘can be
stopped by applying brakes after at least 2 m. If
the same car is moving at a speed equal to 80
km/h, the minimum stopped displace will be:
(A)4m (C) 8 m

(B)6m (D)2 m i3

A' body constrained to move along (-2i+ 15j + 6k)
N. The work done by this force in moving th

body through a distance equal to 10 m along th
y—axis will be;
(A) 501

(A)2

(C) 1501
(B) 1001 (D) 160 J
A toy box is pushed along a horizontal
through 2 m by means of a force equal to

directed at an angle of 30° to the vertical.
work done is: ;

(A)6 ) ©)12] o
(B)10) (D)8 '
A crane can raise 3 body of mass 100
upward with a speed of § m/s. The
engine is (g= 10 my/s?). A%
(A)2kW 82)

ke
:

dyat ¥
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Unit 03 (Work, Energy And Power)
42

(B)3k

A person with mass 60 kg climiys the stairy to
first floor 10 m above the groung n 20 5 The
power developed by him is: (g « 19 m/y’)

(A) 120 W

(Cy 300 w
(1) 60 W (1) 794 W

Work done against gravity ip lifting a4 & kit box
through a distance of 1.5 m is (g-10 e .
{A)~75) (C)735 )

(B) <7351 ()75

A 50 kg body is accelerated from regy 1020 /s in
10 8. What is the amount Oof work dope?

(A) 1000 ) (C) 10,000

(1) 2000 ) (D) 20,000

A force ¥ acts on a body as a fun
shown in the Fig. Work done
from d=0 to d=1 m is:

ction of %" as

W moving the by

1‘ A
/
L
il
1 |
TN R T 1
d(m)—>
(A)4) ()
(B)3) (D) 1

During rainfall, a certain drop of radius “r* falls
through a height “h* above the ground. The work

done by the gravitational force is proportional to
the:

(A)r' (C)r

(B)r (D)r'

A body is allowed to fall freely under gravity from
& height of 12 m. It loses of 25% of its energy
when it first hits the ground. To what height will
it rise after the first impact with the ground?
{(A)3m (C)9m

(BY6m (D) 10m

A rubber ball is dropped from a height of 5 m on
a planet where the acceleration due to the gravity
is not known. On bouncing it rises to 1.8 m. The
ball loses its velocity on bouncing by a factor of:

16 “ 3
(A) 55 ©7

2 2
(B)3 (D)5
A 5 kg block is moved from the rest through a
distance of 4 m along the x-direction. A force
equal to 20 N acts on it. If the block acquires a
K.E. equal to 40 J, what is the angle the force
makes with x-axis?
(A) 0" (Cyas®
(B) 30° (D) 60°
An electric motor car has a rating of 500 watt.
How much energy per minute is delivered by it?
(A)500) (C) 5kl
(D) 30 kJ

the

4.

82

83,

54,

Y,

56.

- 78

58.

59.

60,

61.

62.

If the linear Mo mentusm
Kinetic energy will change b
(A) 10%

changes by §0%., the
i j ‘r-'(.i"".
(B 500

(Eyy 200

A particle of mass “m”

Receterates wmiformis
from rest to 4 speed <y

W17 seconds, What ie
the average power delivered?
s

A body of mass 40 kg, is acted wpon by a constant

force equal to 4 N over 4 distance of 2 m. W bt
the kinetic energy of acquired by the hodv?
(A8 ) (€ 166 4

(1) 80 J

(4]
A 10 kg bomb explodes into twe pieces of
6 kg and 4 kg, The velocity of 4 kg mass is

&

mavies

12 mys.
What is the kinetic energy of the other mass”
(A)72 )

(C) 1207
(13) 48 J

(D) 192 J

Two hodies of masses Ikg and 2kg have same
momenta, The ratio of their K.F is:

(A) 141 (Cy2:4

(By1:2 (D) 4:)

A body builder lifts a 250 kg weight from the
ground to a height of 2 m in 2.5 s,
power generated is ( Take g=10 m/s’y:
(A) 500 watt
(13) 1000 watt
Two spherical

The average

(C) 1250 watt

(D) 2000 watt
bodies of identical diameter
weighing 2 kg and 5 kg respectively are allowed to
fall freely from the top of a tower at the same

time. When they are 1.5 m above the ground, they
will have the same value of:
(A) Kinetic energy

(C) acceleration
(B) Momentum

(D) potential energy
A 1 kg ball changes its velocity from 6 m/s to 2

m/s. What are the changes in kinetic energy of the
ball?

(A)2) (Cy8]

(By4) (D) 161

A ball of mass m is dropped from a height “h”
above the ground. What is the velocity of the ball
when it loses half of its initial potential energy?

(A)\[2gh (C)+Jgh

(B)\[gh2 (D) 24Jgh

If a power of 1kW is maintained for 1 sec then
work done is equal to:

(A)10') (€) 3.6 % 10°)

(B) 107} (D) 3.5 2 10"
Momentum and K.E. of a body are numerically
equal to each other. Velocity of body is:

(A) 1 m/s (C)3 mls

(B)2 m/s (D)4 m/s '
The height of the dam is 20 m at a hydroelectric
power plant. How many of kg of water must fall
per second on the blades of a turbine fo generate
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one mega watt of electrical power? (g=10 m/s )
(A) 1000 kg/s (C) 4000 kg/s

(B) 2000 kg/s (D) 5000 kg/s

A bullet of mass “m” is fired from horizontally
with a velocity “v* on to a wooden block of mass
“m” and gets embedded in it. The kinetic energy
of the bullet + block system is: ;

| : .
(A)5 (M+m) v* () %(1“—“#)

M+m

1/ mv
(D) E("vl + m)
The work done by a force on a body depends
upon:
(A) The initial velocity of body
(B) The distance covered by the body
(C) The mass of body
(D) The angle between the displacement vector and
force vector
A person “X” of 75 kg walks up a staircase in 15
s. Another person “Y” of mass 60 kg walks up the
same staircase in 12s. The ratio of the power
generated by “X" to that by “Y” is:
(A)4/5 (C) 5/6
(B) 5/4 (D) 1
Neglecting air resistance, a 1.0 kg projectile has
an escape velocity of about 11 km/s at the surface
of Earth. The corresponding escape velocity for a

k-
(B) 5 my*

2.0 kg projectile is:
(A) 3.5 km/s (C) 5.5 km/s
(B) 11 kmv/s (D) 10 km/s

A body with a mass 100 g has a velocity ? =(2i +
4j) m/s at a certain instant of time. Its kinetic

energy is:

(A)05) (€©)2.01J

(B)1.01J (D)3

Which of the following energy can never be
negative?

(A)P.E (C) Nuclear energy
(B)K.E (D) All of these

The consumption of energy by 60 watt bulb in 2 s
is:

(A)101J (C)60J

(B)301J (D)1201J

A body of mass 5 kg is in motion and has a
momentum 10 kgm/s. A force of 0.5 N acts on it
along the direction of motion for 10 s. The
increase in the kinetic energy is:

(A)2.51] (C) 101

(B)51] (D) 1251

A ball whose Kinetic energy is “E”, is thrown at
an angle of 45° with the horizontal, its kinetic
energy at the highest point of its trajectory will
be:

(A)E (C)ENZ

(B) E2 (D) zero

A force “F” acts a body at an angle of 60° to the

~ horizontal and moves it 10 m. The effective

component of the force which performs work is:

74.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85,

- (A) 45°

(A) 05F (C) Fcos3{}:’
(B) 0.866F (D) 0.707 F
The energy used by a car from petrol in its
lifetime is: =

(A)0.1 x 10"%] (©)0.2x107J
(B)1x10") (D)2 x10"]

Proton, electron, neutron and o-particle have
same momentum. Which of them have highest
K.E?

(A) Proton

(B) Electron

Work is independent of:
(A) Force (C) Time

(B) Displacement (D) All of these

A 40 newton object is released from a height of 10
m. Just before it hits the ground, its Kinetic
energy, in joules is (ignoring air friction):

(A) 4001 (C) 28001

(B) 3920 1] (D) 4000 J

A man of mass 50 kg jumps to a height of I m. His
potential energy at the highest point is (g = 10
m/s’):

(A) 501 (C) 500J

(B)601J (D) 600 J

An object of mass m was at height “h” falls
through a vertical distance “x™, the its K.E is:

(A) mgx (C) mg(h - x)

(B) mgh (D) mg(x ~ h)

The work energy expression is written as (in
horizontal motion):

(A) W=AK.E (C) both (A) and (B)

(B) W=AP.E (D) All of these

In 10 second, elevator picks a weight of 1000 N
over a distance of 10 m at constant velocity, its

(C) Neutron
(D) u-particle

power is:
(A) 10 Wartt (C) 1000 Watt
(B) 100 Watt (D) 10,000 Watt

If the momentum of a body is doubled , it kinetic
energy becomes:

(A) double (C) 8 times

(B) 4 times (D) Y4 times

An object of 5 kg is pulled horizontally by a force
of 50 N through a displacement of 10m, the work

done by gravity is:
(A)250) (C) Zero
(B) 5001 (D)5 kJ

The work done will be zero when the angle
—
between force F and displacement E is:

: (C) 60°
(B) 90 ~ (D) 150°
The dimensions of the work is :
(A) (MLT '} (C) [MLT 7
(B) [ML’T =) (D) [MLT]

When the force is parallel to the direction of

;o!ion of the body, then work done on the body
(A) zero
(B) maximum

(C) minimum
(D) infinity
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