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BASIC TRICKS

Important Tins to Solve Physics M( 0)'s
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Example:
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f 4! BASIC TRICKS
- independent depeodent Quantitienc! i pasntity T
Example Soluthen:
Speed of sound in air is independent of - _ ¥
{8) density of air (b} pressure of aire’ ik Jr.; snd o oe P
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{ah6) (b} &1 feh iz ) LIEY e e
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v Faample Solution:
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L T L Aw ur g
ks b )= = =
[Graphical Types Question)
Kbl £ St vbope SIS W 1S S Quantities 8
Examiple 1: The graph between potential encrgy stosed i 5 | Solaiion l.
eapacilor verses voliage across the capacitar 15 As PLE = 0¥
v ¥ #il P.E=V!
(2] —r [L4] So the th hefweeT
v =, P.E and Voltage is 3
p,u,lhdl.'.l
i) Fi I :“ id) i I :
¥ v
Exsmple 2 The slope af vebocity time graph represest the: Solution I;
| {3} displacement  (b) scceleration’ () momentum  (d) foree Stope = vft =2
Exnmple 3: Area under force displacesnest graph repeesent the solution 3
. in) acoeberation of the body () Work done ce the body area = Fd =W
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—
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¥ ¥uff Furw Tey $ruyi —-T—s ‘i L E & 5]
- . Lol ]
¥ i ] i3 : —r* ..::
: ' - ¥
0 = wm = T - 'i'!‘
(’i’“ yu = K Hyperbols .4 ;5,', Elaversely Preporional Lo -~ s2od variables U ;Fﬂ h 5y

: — = - — -
‘[H]"l =mx! +¢ m_hﬂﬂ.x-ﬂfcmdfaﬁ"ﬂﬁm ;;-I;J.,:ﬁny M Graph: Example : For Bovle's Law
¥

S/ F e T\, oretese R s
Example 2: v} = v, + at® \_ |t . .

i)y ll_, ‘Hypﬂbﬁiahil)’;,'rétmemlypw,ml_'w Lo ivvariable “‘-_‘,_;‘.

Graph:

-f;ﬁ!nr-p-(r (L.

Y Sllniﬁu-“‘..rr}ﬂ o "I'ﬂmfulg?ﬂm :-i;afuin.'}' aeh Graph: - Example :
i) x'+y = Constani £ scline ¥ ¥ . :
Graph: ample 3: ‘ T \z._
¥4 FE=y FE &K E = {omst. ¥ 2
y @ u = Consl

(viii) y s _Hypertola 0/ ¥ minversely I‘lqnuq.nml;u“—;_,l,.,‘,m ik
> -

: K fseeper e ‘
: ~ "‘m.bk l_;|)—l s 1 Exampls :
ﬂ‘.:' .\"J_ﬂ .fn‘ Parsbola .._..ﬂ..‘ ¥ T HEJ‘E— P‘M-;‘“M V;i;:‘ ,.E‘ II ’ .s—l :zi fa _ ;
R s For I° Quadrant | Example: I Jtrpehets \\ Rt T ]
Graph Exnmple ' o

’! Fuboia| FE=

PEe it w el a

sl | "

r ]
ﬁ.f'n" - FET

vend )1 S S eSS 2] | }
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UNIT 00 BASIC TRICKS m
Example-1: The graph kotweon force and extorascs | Selition: As )
51 T ¥ _w | for ten spreng it shown i lpoeee bolow then find the G : i
ope = — c : : ; ralio between the sprirg cofritan i = — = 5dpe = ang
e B 8 . Loyl L e A Tepresentd quantityy slope b, F >
S ivide ¢ quantity ek f ity g Yo =i=Wage il q ¥ o - 5 e
Example: L E Ap—" i
T d m  Fq Sope === k{Spring Consiam) : T
i d Hope = = = ¥ [velacity) X e Ly
‘ i (1:3 L TERN AT Y B iy 9: 1 1/v3 1
Sl s Gi). Slope = 2 o
Example: Frample: a ar \i
et it — Slope = = = | [Carrent) Example: The graph betworn charge and voltage for | Selution: L
Dopt m—m= RIResin ¥ (15 a t 4 - r 5
(] ¥4 1 . capaciior is shown in figure below. The capacitance of L ay
capaciior will be- e
. el AR 100uc
e T T
¥
e Example: 2 P = SpF
Exmmple: . 9 ; ) ¥ R
Mov Slope = E = a (aceeleration) | peib ERR Aty e dopckancn) ™ m 1 b
{a) SuF {bh T5uF Y 15eF  d) 10uF
-
-+ : DIFFERENT CASES FOR SLOPE
Fxampls: ] P ‘ - 5 .
Ezample: | Shaps = l_' = k [Plank § Const. ) a
pell) Shape = v = G (Cenductamce}) (v E E slope =0 | o Hope = conrd
ﬂ!{‘h;l’..hm‘hq _'-,-".r- LT e g e L o -{r_
|4¢ - | L] 1
|
| B Bpacts -~ — ¥ Shope _;n;!pn‘_ L Shge o h.“ml' 2 g
5. How to Find the Slope? o Lo | son [ast [ oo | o0 | g poebend b fy-ann shortmtcl b et/
| u : ; 5 3 PR
. (D). Slope = Tand == \_:3 1 | nj P P, T -
(4 is angle of graph with x-azis) l_ E — . -
| Skopc e negative and cona ¥ Skope i negativg and incrvasing
! Exsmple-1: The graph between voltage and curreni in | Solation: iR stepei vt 2.1 ‘ z
| 81 wmiit is shown i figure below then pesistance will Rmg= slope
I e ¥ : i
i = Tan 60° = Vi
| L
- 1 dy 0.5 .
by W i w3 () (d _ T = o T
1
4 T B AZHARIOBAL R
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UNIT 00

BASIC TRICKS

6. Area Under the Graph:

FIrefL s sultiply / quantities J y-axis.stx-anis s S O, o & representd quantity Aseat i

] Example:
| Fd

Area = Fr d = work

1 i:‘lll'll"'ll;'. T |

o

Area = F X v = power

- P
ikt U A i,
'l Eaample:

e

Arda m v ¥ £ m disance

Area = Power ® t = wark

Arga m P x V = work

—d’ » _: _t@
Eaample: | Example: | Example:
Pul-nﬂ ’hq’:sufe ‘1

Area = F x ¢ = impulss

— =

BASIC TRICKS
R inms:

|
| If pereentage change in & i bes than (0% them pereentage change in Y is given as: |
¥ change in ¥ = Power of X [ % change in X )
" Exzample . ) T e
If kength of pendulum o mcrcased b 550 thorm | Salitien: AT = .[-r.‘: 2 T & f
its time peviod will be srrased by i
&% (b Wrhange T = E:_h.c.lmngf in &

= 3%

ch 1% «

(d) 1.5%

Elpput xi.;‘ are relsbed ;grr—g_il-A =0 ——— i
| "F{;“ﬁl}l:; ;?::-[h:l::f in greater than 10% then pereentsge change in Y s gives as:

W change n X

Hechange in ¥ = (% change in X ) + = |

—r N k

?hnr Cireaber the arca usder the graph. langer the quastity

a
5 .ilmt*[ z'b)"‘

~ —————RE——T
Example: The varation of foroe scling = 2 body with

i 1 : um af Body
| shows. What i the chasge in momaRILM &
m :Iﬁ FIN) CMM" in momenium = lmphll.ﬂ.'

ol = Area of triangle
= = base ® height
3

/i 4 .

4 | 1 = 4
&) 40 Ns ¥ (d) B0 Ns ,.,.Ex-!xzﬂ 40 N5

[ Selution:

1 z
C(a)10Ns ()20 Ns

" il
““_mﬂﬂ

By AZHAR I0BAL

_

) —
If momentum of & body increascs by 20°% ten

Selutlon: As K.E = &= w K_F x p

8 KE will be increased b % change in K.E= 2(20%) + I.”_."‘Ir-
| (A} 20%  (B)A0%  (chdm v (d) 400% e
(). When X decreases -
| W change in ¥ = 2( % change in ¥ ) — (‘%c‘l’hﬂngg in x-Jﬂ
1o

If momentum of & body decresses by 18f; then
iy K will Be decreased by

% BT (10% (0 10

Selution: As K. F = g:l-h' E o p2

* change in K.Es 2{10%) = (%:)J
= 44%

mthlge Is X i mubtiple of 100%,

Exsmple:
Irh?m. of the pendulum is increased by [
thes it =me paereisd wil] begosne

18] Drsabde (1) Half [c) :.; times (d) 2 limess

Solwtion; AsT = 2n [= = T x 4F
N

It kength incrcases by 100% its mean
it 5 doubled. Then mme pernad will

Dioubled

Ihece fianes

— = SS=m

I ) %

Five umes

became 3 times
L 400 %
|

Fowr tames

—
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: BASIC TRICKS fanv i Pk sher]
[} UNIT 00 _ . UNIT 00

Basec macs P |
| S 3 . . 3 L] ' g s
- 9. 3l BASE QUANTITIES AND BASE UNITS v,
| Al
m Hase quastiny 51 Hane 1wt =l
| -
‘ i £ m Ef l— 0.7 = T0% B i ! | (- 5y mbal v mbal ¥
== .5 W) T, : T | - e
. l -2 byttt el Length l Mete , e S
— e i Sl | : | I E i
=m .5 0 Mass = | | P
el [ | ¥3 0BG = BEW ' —l:.— 0.7 = 70 2 e | . | Ealogram kg
| - v e sy : e ] 1
| iR 2 L = S0 I - | Tame, duralion [ Second
Notice from the above table: » Elecins current vmpere 5
» Value of sinf increases by increasing anghe and vice versa Themedynasmic | | 1

» Value of cost decreass by increasing angle and vice 7T | temporature : L K
» lﬂlﬂunuxi.'mmﬁ;\rﬁn':Iﬂ‘;r-!mm!mumft'rex‘,- e — 4
¥ cosd is maximem for @ = 0° and nﬁmin—;;m For @ = 90 Amoer of wr’""f’“ - ke

cosd [ ey Lamirecis iatensity i

= o - |

Length ¢ Cenlimcier) 10°*m
Wy —J E {gram) I ]l}':; F] |
7 Tise [ 1 srcod) . == :‘_x ‘
| } ; Fouge dwm dvine) ]UJ‘I\V‘ -
| Exa 101# S era }— - 7 : = 7 : |
| e _'w;:‘ P Micro - l - i “:-'1} “
Nano = Charge (Franklin) Fr [ 134 % 10°Mg »
Pico —— O Bidio) | 04
F{m.le —_ - s SE— ..., |
Fearto Hest eneiy, 7 Cal (calorse) 4187 =]
Adla b x density | . T | A
’ Hlp-ﬂu: Plux denity I G ([gauns) 1 : M)‘_‘T |
Magnetic flux M (Maxwell) ' 105k 1

e e —— S | |
L —u
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e ; "
g o9 Ao rmcKs b
Mote { ;
I = ' ‘ Phyucal quantitics which are
Following FJ'!}!IL‘J- quantstics have no umns . 30 be added of wabinscied 1l - = . = —
Sirain, dielectric constant. refrattive ln\h‘\ spexific " :hi.i\\'.‘im i — Work, Encrpy [ I { # lrgr:i-': ,
gravity, magnification, relative permeabddity etc. R . W 151 = kgmis)
7 Pressure, !':l.ﬂ:i; : | Pa l Nm~Y m kgm-ig-? :L‘,'j-,;- .
Physical Quantities Having Same Units Torga: N Egmist
Ouantities lbimsemvions 7,\k\duh.n of clasticaty N~ kgm i.,_r i ; -
7 g Anpalar mesTenium Iz | kgm*s=!
1= b Zy=d MLET i |
s and Heat joule = 1] = kgm™s e - e e e ———
Energy. “"3‘1"‘-‘ - |_ ' - Tmpulse, Momenium ‘ N.3 kgms"
= L pis = kgms™' MLT! ——— — | e T —
lenpulse and Momestum R B T Surface lersson =1 kgs-?
Electng Field intensity and Peonential : = kg | MLT YA~ Boltzmas consant T T P 4
L | . \ —_—- — - =
gradiced " i — L z o e — =
| “Plank's constasd and Angular P— l MUT? Giravitational conalan) it Nmkg | kg :fh':‘
| & — . | R 1 Charge C [ Az
Fressure, Stress, Mosdubus of ] = = igmls”! MO | = T e — e
§ | elasticity and Energy density AT Resi ' 1 sy
[ General gas comstant and Molas | jmel K=t = H;m"i";-mu-l"'k" MLTT N ”-"‘f'“ | 1 ohm = FA=1 kgmigtq=i
w]ru: eat - . == = - {‘w.‘lﬂ.’_‘q F=(y=1 ! Fa ‘C_g‘_’lﬂ_{j",ﬂ:
lﬂurl’at‘f tension and spring constant ‘m_ . . lT:' o | Isductamce VA~ = | | kgmig-Tq=? 1
‘ ; =T -1y MUT 28 - ‘ |
Entrogiy, Heat capacity and % kgm?s Tk~ e Elestric flux Nmig-t | kgmizia-!
Balumman consiand et —— ‘ 3 =1 : — e Y |
Resistance, Rractance of capacitor, L [ctATY = T MUTTA Magnetic flax Wk = NmA™" = T m? kgmiy=ig)
!P‘EH‘.‘MC af inductor and inapedence | A e : Magnetic induciion T = Wim-: = Nm“:"' 3 e kgsiA~
"‘mﬂ‘lﬁvily_ CIN=1m=2 ,\.g-aﬁs-nstﬂz
.F'ﬁmnb-lu} T E_-'im:"‘_rl':
Emtropy ‘ —_— T
— rin ) § . K- kgmiz=ti-t
G:m Ehcw ‘ Jmol=1g = i kﬁ‘ﬁ;=l”mt'=x;"
Electric field i -
inlggaty | NC=1 i tgm.:".rl'?
Plank's constes - T
: Il Ls ' kgm®s~?

it i v W ETe
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BASIC TRICKS

SOME IMPORTANT PHYSICAL QUANTITIES

Tene ‘M of peostationary ;ald!ih: T =  hour
Misimeam beight of geostationary satelliie h 1 V000 kan
Radius of geostationary satedlite | .3‘_’,-!_,) =
Speed of sound (0°C) v 1 g 1B2ms
i A‘m"‘ numbse N, 3 _':‘-ill! o L particles
Polizman consiant H # K 138 = 10~ |k .
Cieneral gas onsiant a R B34 Jkg™"mol=?
Specific heat of water C 4166 Jkg =" k=
Permittivity of froc ¥ BAS % 1071 CiN=tm
mivity of frec space _. e
Charge on eloctron & 6% 1071%
E Charge of proton +¢ | +16x 10770
R i T e 2 | 3.2 % 10-1°C
Charge on alpha particle E 2 | ; Ll A
¥ Columb constant for froe space K - 9% I.(_!1 ﬁm C_' -
Permeabslity of free space Hy dx % 10 n:’bbm A
Posential barrier for 53 L 0‘3;.‘
Potential barrier for Ge ¥ — “;'! s
P =l 1 - ‘ o 4 5 — -
Speed o light is frec space —
Rest mass of photon Ty =
Charge of phaton ; TR
e clength A 2AZX 107 M
& i : ; iR [}_-ESI ] o
Radius of 1" orbit of hydrogen M0M _ Ii e
| Velocity of elestron in 1" oahit of hydrogen ¥ —-——-13.6 ~ |
[‘ﬂmuljd sLaLe ENErRy af h:-qj‘mu:f: P eorm— i'd- s T
Angular momentu of fisst orbit by » 'IQ 1.66104—.—5 T

i I i [
Unificd atomic mass unit - 9.1 x 107" kg ;O_C'El??'gh
Ml of slocuen | 1473x 1075 _EQL,LM!:'%

- 1673107 —
Mmu_fm — ——'-'—::—' 1675 % lu-!" kg = l.Dl{B'br N
ass f et B s O
?mntﬂm:m 2.6 % 107 Ck g
e'm of prolan Zew
'm of nevlron ‘{—'——_ Infisite SR
mic of nesron

re
— S ZRARIGBAL T

Study of motion of objects is called mechasics. [ is divided maa two fypes
(i) Kinematics {ia) Dysamics

i Kimematics: Stady of motion of cbyects withowt refierring the fosce

i Dynamies: Study of moticn of obetti taking info considerstion of force (1he caune of
Encinn b

Example:

Totd kength af path followed by body is called distance. Comsider an object moves ina
* Ivis scalar quassity, its 51 unit i mecter closed path |
> Hmay be 2er0 or positive bt never negative M
¥ Dumance of a body in motion cam mever be zero aa
Exismple: {1} For one vibration distance = 44

(i For one revolulion diswnce = Frr S
Total distance =344+ 5=]12s

Changr in peaition of 5 bedy from s isitial poaitien to fin
. i d posstesn i called diiplacemena.
* Itis voctor quantsty and its direction & from initiad 1 final position.
* 1t3 S unii i3 meter

d=7F =7,

3 (._Dl.'qﬂnmeu' : = Final position vector - Initial position vectos)

It mary be positive, negative or zero. ;

b lt.h&aﬂ.::n distance between initial and fina position

: Displacemens i always lei than or equal i distance
s hd} ey in sirsighy line it displacemens

* and distancs are equal

Exampile:

Consider an object moves in a

Example: (i) For one vibestion, displscement = ()
choded path

(iiYFor ene revolution, displacemest = 1)

wing it postsom iy /1

Jl" £ Dnplacementic, 17 LT
R Total displacersess = 0
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"y ,-'_ T el
o ¥ - .
' e & ! -‘
- ! 5
LT @1 FORCE AND MOTION A
Exampie: Salution; UNIT &1 FORGCE AND WOTION i o itasbiindos ]
Find magnitude of displacement, if & body moves from | d = # =7 = (514 71) = (214 1/ ‘ - e
point Pr2, 3) to a point (5.7 e L] i Whes differont velecitios and time are given: v, = -_rl'g.-_rr_,_s_vl:nl. T
{a} 4m ®5m  &dTm () 1T ‘ ——— ‘ a*h
Id] = (3] + (4)° = 5m Exnmple: Il a hodly is moving with velocity 60" for 1 | Raluiten: &
howr aad 30mi™' for nent teo Bouns Then s aversed
Distasee covered by a body im one second is welocaty of the body will be
ealled speed. Spead of electra ) 30kemA "+ by SOEmA~ {c) Fkemb =1 () § 20kmk"T
¥ It is scalar quantity and its 51 umit is e 3% 10% ms? =
friiers queastit) - FAEREL Wik o6 ' — - -
- Speed of Lanb around |, o CTER i I velscities are ghoen and time internaks are equal (t, = £;): v, = "0
¥ Ibis always poitive z r— <36 % 100 ms = = 1 :
* Speed of a moving ohiect cannot be [ Bl o mann sround — Exsmphe: I 8 car is moving a velaily 20 ms ] e —— .
2800 OF DERSNVE. the carth 1% 10* ms—* | Bour mnd wath velescity T0me™" for pexn hall hous. Then R =
¥ The eatio of speed to magnitude of Speed e - 1 wverage vebacity of e body wall he —— — Imr
weloeity of an objest & m: greater _m.nnf i 112 mg o) 125ms ! (B} 25mz~'¥ (o) S0ms~t (d) 60ma"
than oex. total distames 5 of nuemin 7 -
Speed = L‘""".z— ‘:N‘.hi L l 29 mz~! . ‘ br.  When different vebsrities and displasomonis are given: Vor :';;___‘:;_':"_ (L= :—'y |
W Selution: w- Il & veldacity of a body is 2mz™! for |00m Sobution: 7, = 2 iy
A Example: : Fotal dutance  _ fee slisplacement and 4ms™" for next 400m displscement. Then ph e
-~ - i radius 2m | 5 ———— = 3
ﬂondtktﬂob’l;:lj:l‘n&ﬂlhtl:l_l :hﬂdupdh af mdius 2m 1F‘f:"i' : o T mv:lumyﬁm:m@um b ‘ = ‘iL!W'MIlJ!i _ o
with time period 3.14 sec. then its speed I, g @ 3ms~" B IIms' ) bms~t () b3met | A
() 2ms”  (Bpdms’ (o) dmms”  (d)Eero s A R S E e
: Exsmple: “ ¥. I displacement are cqual (d, = d, R T
Rate of change of displacement of the bady is Consider an ohject mave from | SR O e =T
ane end i other end of diameicr Example: I
ealled velocity. ‘ g acte of s circle of radius m in $sec | e s e i il displacemeet with | Selutivn: 0, = 2=
¥ [t s vector quanity. Its 51 anit i3 ms i ""“y 10ms =" and mext half displacement with velocity T
% It may be positive, negatve and 2e7e. 20ms~!. Then s average velosity of the body will be . 2uid | e
: ual 1o speed. WA33me= v b 1Smet (e D | s28 M
% [Tis always less than or e 3 | ‘ ) Mg () O 13.3ms="
| % For straight line motion in one direction - st BN ; = 133ms
| d
il [ = spee Total displacement e ‘
m Vo = Toral tinte I coieers equal displacements in equal mtervals of . -
; Beme: them # is maving with smiform velocisy If body is movisg with uniform
Total displacement oo Bl pAms vebozity then instamtanoos and
- —'—_—J_
- - w = Tatal time _____'di___‘_-—r 4 avcrage velovity sfe ogual.
[ r T r —

- Vg =
 When different displacements and time are GIVER Yor ey

i IV =
Exsmple: body covers 100m d.‘ﬂmmlﬂclﬂ Solution: Vo © G o0y I
then 1'|IL:-:|: zm-':: displocement in Gsec. The avErRge | m-nﬂ__’:T'sEDMS :
velocity of the body will be: . FFry
ml.blzw-' k) 20ms=" () oms~1y  (d) $0me ]

T E
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FORCE AND WMOTION

FORCE AND BOTION

DISPLACEME NT-
E T T r—

N varai

Velocity of body at any partscular mstant of fime (s called

instantaneous velocity. DR limiting valse of = as time isserva
Af approaches 10 2ero 3

1on = displicemeni with e

= ¥ s shope represents the velocin
¥ s o
[ M& Bt El LE ]
— Yl ralan
Rate of ehange of vebocity of a body s called acceleration. F
it 2k & £ FEre
- - - Lo {
ar -9 gL
S Al

ar £ 4
It is vector quartity and its S1 uni ma Comntan Constan Zero
; A

¥
i dipection is always along the dansction of fands
¥ [ienay or may not be in the durection of velociny. }
» Acceleration is positive and parali] 1o velocly when velocity of body incresses. d
% Accelerations is negative and anti-parallcl 1o velocity when welocity of boady decreacs i
F ‘ : ; feasing
% Acceleration is zero when velocity of the body is sonstant i - i i £ e
¥ Acceleration is perpendiculas so velocity wiven speed of :
the body is corstant and only its directian is changng. :
Example: Contripetal scoehoraten 5 perpesdcular 10 velosily.
Iy i I' | Dﬁ'-l”r;w D"-"--‘Tb::,;
Body is moving with uniform acceleration when its velocity changes equally in equa : Negative
intervals of time. . = o 3
Some important graph for uniform scceleration are shown in figare el
M ; &. F;!;'&\ru-mm First decreasing then
¥ § f— d -rl‘ 3 MCICans — Megative snd ¢
2 ! ‘ :,
i
: ; Megstneand |
Conatarg Negative and constang Zero

apeous Acveleratin

T 111 ;
- particulas instant of U

Acceleration of a body a1 any

Wl If the displacement rase graph

O WO o

‘ . chasge | are making sagle t0° ¢ | Selution; = 5 =8
Acceleration, 0 - o muking angle 30" and 607 with : s -,
Acceleration is not zero when velocity, force and 'mifnm v:::fsm their velecities will be B o 3 1 g ‘
eirver magnifude :::mmn slways in same directs : (&) 31 ®13 @R =y =1:3 " 47
of velocity changes

By AZHAR M)BALOT16- Towling
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I FORCE AMD MOTION in i el

- i LRI & FORCE AND MOTION 5
. VELOCITY-TIME GRAPFH I E‘l:l-#ll - Eodui J
- .
¥ Graph which illustrates the varialion in velocity of the variation in velocity of the body n-udﬁm::ni displacement corvesed from the distamce = totel area of triangles
. Eadlay w-l 1 1
e i el +ve g = = (4310} + S {2}10)
* Slopeof v =t graph = accleration i 1: : l
» Arca under ¥ — [ graph = distarce covored 3 #3000 = 38 F
‘ iThatance is & .|_.‘-._ PO Tee) i |
e R,
ey e T ey il
{a) 50m, S0m () S0k, 0 l_l E T T
{¢) H0wm, 50m () i, were 3 (2H100 # 2 (43(10) = 30 }
h“-*k Salution:
: ‘ | lfmwhlhd}'nlhﬁmnhﬁgmhm- =85
= e e —— W displacement o Savimum for
= T | e M o st L i D
. =1 P [ DALl
3 Increasing | Pesitive and conatant | Fosstiee 302 € (F e 2 Dinplacemmern
) [4— e E Ll
I — R [ ;
‘ | {51 2 Lo i il E
¥ Increasing l Pesitive and Podstive and inoromang | [ i il A ot i
. k 5 | : () =ame for all
(w; = 0) _‘_‘_t_’i_m = z (st 2 sccaberniion
- = Eﬂ""r"’m"‘:"“"" Ies 2 show in the Bipare below et g:  Tam 30° q
: Incgeasing Positive amd | Positive and decressing a2 e e bt a: " Tanas
{w, =0} decreasing m E ; : |
: i e 1 3 .1;' ‘
e —
t {1}
L
| e . then incfeasss nd conatent | Megalne and oofstan : te) 31 [ E:
|| in oppasitc Megative and & ‘ ‘
i ‘ direcivs L e
| et =l | —
I =5 B Lt quatiand -
¢ and (0
J b Gw[ Posuy I Y % s 2
il lﬁ?? Posiive o’ | Y= dat ity |2 imancn 1)
. : e L1 Bion & £ el
| e :

el

T
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FORGE AND MOTION

I.HTﬂi walutien: 85 -
IE;IEH!;IN*W i formly from mest 1o a velocity 10 o=+ at

in 50 50 TM" the .{l:('krﬂ‘!““" i “:‘r . - b i 1‘3 = 0 2

fa) 5 ms’ by 0.2 e i

i€} 0.2 ms” (d) -0 2mn™

2l Equation: 5 B el ity

| . T ;
S=yl+ ;dﬂ' Lr:"‘l-r\'}' r o wm.{_.ﬁﬁ..-"ri"llqunu:. ‘
- i

- b el
Solwibes:s = ¥+ -at
Examiphe: il

A hall is thgown vertically upward from s 1i00en Bigh sower 100= 1+ (=100
weith velecity Savs”' The tisne taken by the ball 1o reach the 3

ground will be
(2) 45
=] Bs

A=i-t = E20=0
{B) 55 teftede20= 0
{d) 1= M-S prb=5) =0
p-5=0 and i+d =10
e Sidt

L’_.fr;ﬁ"fqnﬂdtrf:jﬁiﬂfp;'ﬁﬁ' il
Cq,[dr..b?']m Egaatssn o

| Solatien:

Example: i ot 2 - R
Ila c:m-.wlrlr. with velocity 10ms i ol Jo ! 24F ::2;; :::UJI :Emf
distance then scceleration of the car ""‘!lh = a= =05ms™
CIP5P‘*., (b 0.5 ms”
. .5 ms -
i b ‘::w applicable for linear motrn with wnifiorm accelezasion

& Nobes-These squalions &€

»  Mote-Quaniities opposite 1o
thrown upward then scceleration due 1o gravi

e o m Hﬂ:' =
pnitial velogify & taken negalive Fio examghe W
£y is kaken RERAlIVE.

B

By AZHAR IQBALOT S-S

NI & FORCE AND MOTION

MOTHON UNDER THF

i Whin Body Falls downward:
# When boddy starts from pest or fadls frecly oo
drepped of 1 rcleased then v, = 0
¥ When body ix thrown v, w O

* amg el - l|_rrv:u|'1"

Helstion belween fanal Relation between fimal

vilecily and lime

" - .“‘}

velociiy amd he 1zhi

Helation between heaght

amd time

Beight “7" uil] be
{a) % e >
&) 7
(e 14 nex i zo.“m

when WIght Bocomei fwo lime
then time will become +F times
1= x 10 = 14 gec

By AZHAR IQBALOY 36 70981
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coveresl in nth secogd;

OR | Sw5* | -
: — [ plt
- ¢ faTheeg boxdy
Example m;ﬂ.m:somcdhu a Ereely falling bod,
| The distance covered by & frocty falling body | s 3 socond i e
. el (a) 5 k
I three seconsd i P
"::Hm (b1 15m | ic) 20 : l-,!l‘. o
R im | sptuiin: $= 10n e
1) T0en { ) 45 | oo
Sadutiem: 5 = 5Sr¥shx O = 45m [ =10 x

=

Nobe:

1 ais frick
exasrpde 1f two bl s ol 1
will pesch the ground i sams e,

a of of the body. Fot
3 ™ mdenl of mand o i &
o s igaopess VSR lr'ﬁ’rfuhjﬁ::m dpppeped Tromm same hcight ey
s Jhg

iy sae veloouty and same acceheration

& [1: avn
yem hady ia throvn

g = =10 s~
¥ AL maximum height vy = o 3 " o !

= =00 S rom FinbdRS A 1)
 am =g =985

w =] 0m/ i

1 .
o P e LT
| Uk 3 T ;',gl' At max, beight v =Y
| At macx. beight v = 0 Fea time of Mgt 5 =10 z e
. - —_
[= ‘—' in -

Velocity Time Craph

By AZHAR IQMI.#‘,!M—'!.M*‘-"

FORCE AND MOTION

¥ Sir lmad Newton published Ris
m 1637 mm hus b

¥ Mewion's laas an porical law

¥ Newion's laws are pol ippleable For sub-atomi
paticles and motion with speed appeoacking i«

thive laws of motion

speod of light

A bedy at rest will remain 38 reet snd @ bodsy manang with eniform » clecily, contimur
is mation wiless scbod upan by seme wnbalanced cvrernal feror
* [t gives the qualitative definmnes of Toce

# 113 sk Kiran as law of inema
m" .
¥ FPropeety of body Iending te maintais s daie
&f rest or uniform motken i called imertia.
¥ Maoa of 3 boady 12 quanbitsiive measurg of (15 mert
Exsmple:

\ mavmemant of mans

# A penion sanding in 3 bas falls backwand du to inclipendent of graviy. When
inertia when bus ssddenly sisns moy g Pao madads bee oqual e rod

* A persom standing im a meving b move forward | will rotate wiiboul wobble shout
due i inertia whes brakes of e b 5 appicd i Cenler
suddenly. = — —— i

A frame of referome bn which Mewtons 1% law of mation valid,
¥ Non- sccelerated frame [ ¥ = constant) is inereial framec
Example: & car moving with eafom velocity

In theill mschise rades s Pr———
Pk there many be an socckoration of

Whoth magnitude and dvscrss of ——
Rat chunging then frame af redevenea

= Ts
e Withoot head posi thin

L
: aiclermion m

LB
ury S 1o imereial ¢ fFeces,

A frame of reference in which News 05 1™ liw o mstion mot valid

¥ Acceloraied frame | ¥ # constand) is no

EaC Tl fraimic

A either magnivsds and dizection of valogay are
changing them frame of refceence is ‘Nan: Ineriial’

[ Hy AZHAR FBALITI YoEi
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AT 01 FORCE AND MOTION

ot Lan o Moion S AR -
‘*“‘WH'MM-HMEW ;

acceleration is divectly praportionsl te applicd force am inversely proportional fe maxt of the

By :
| Ild;'ﬂ -. ml

*  Crives the defimation of mass
+ Direction of scockeration is shwans
along the directson of fosce .

Mo oy i aided 10 contme: Lhe
mrcdwoen of Hhe ool

Foree nonhy rpeded b chanpt 1
raal o § vl ity ool thee ot

s Velockty Change ' - — = ‘ __]
i i » Directics of velocify  romams |
Force is paralbel o velaity e = s 7
w [Vhor speed diecreades.

Force s anti-paraliel 10 5—5-—1 » Direction of velogily  femauns

weloc ity ame ‘

» [P]or spoed remains comtant
« Only direction of velosly changs

Force i perpendiolar 0

vejocaty
F -1 -
1 . pection of
Force scis al some angle with ?:‘h m:;muds direcd
wehosily . loetty chasges

Theow ing & pasbage froum @ sl
' causes the it 10 ST [

[ Mewion's thid bre }

‘ o action has equal and opposite
T il ferom bodis.

Action and reactson slways K1 on

-'- L
¢ foec af af PAIFE
% According iv 3™ law forces slwans ext : .
: Action and resction acl on the Iﬂjmml}wmbﬁ!m.
: ion and rexct h other
% Action and resction never balance cac : \
Euiplr Swisnming is an cxampkt of Mewton's ... law of motioa B s
111 g . . ik second ich thand (dh all ¢
) farst

ich it ext anything W
¥ The moving ohject possess & quality by wirts of which u Excris @ l::;::‘mrm“ N
lﬁ‘:hﬂpiﬂuﬂﬂynutﬂk\iwﬂyﬁmﬂfhm,_ f

called linear mamenbam.

% Product of mass of body and its velocity is called momemium.

— B By ALHAR mnmmw“

T o FORCE AND MOTION

# Itisvector quantity and ifx direclion i slong the darection of velocity
bt Sl unit kgms ! ex N

® IF e bodios have sarme mass then p = 0. The bady moving faster will k
T T aed v v R

* I twm hadies are mow

wve larger

s apred them [F o i and heavier basdy wall hane
lager momenium and

* i twe bodics are moving with same momenbes Sen ¥ € — and Isghter basdy is
= ¥ i
EviAg fwifer and vice vidia -
¥ K.E and momentum are related as -

> | - ,.—_7
KEm — or F=ImK. F)
- Im _]

Far somre -\un-;rm[ " ;A
e o samic/esasbant b}
EE
=]
%
<]
= ‘
lom s 2@ % 1 A
b pron ] m 1\ ferms of momic 1L .
Tiene e rﬂ o mamemium af & boay ™ iy wgwal i applied force, |
or !
| ‘ ol [ .
: :'hu is_ the mont general foem of Newson's law of motion
g oroe u-d"'“:ﬂ} Propoctional be change in e mentum of the body | l
Foree ix imerscly Proportsonal 85 ime of ireact
Exsmples: : o :
¥ Helmet incicases e of im
Helmet me of impact and red arc i
% roxes the force on the head 0 avold seriowm |
¥ Hair 5 -
:.;;:: mm::: rone, ey mcrease the lime of impac this reduces the force. A
maght be enough to (racime your naked shul| o i :
h“. 3 : o e i Iy
:hnmdh.u”,ﬁm,;nr Fee ki Sranoam ) But with a ¢ov ering of
 tinan - ‘ y
Air bags in can mcreases e 1 0 vrmct and Shas reduccs the § .
. - L] UK BNOT
In lnu;-.:'nm.; a bear down [ A Bt :
I ahb 1T Load Budlet i moee of than : d
rubber bullet of same MRHTRDa e i .‘

dzie lime of impact

for bead Bullet is s=mal] g i will exeri Ercater force

. By AZHAR [)BALD 16 TO9EE0
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[ —— FORCE AND MOTION

 Product of foree s ssvall imserval of vime (1) in Galbed o,

» Impulse =F =t
%+ s vechor gasntity and its dasection ia skong e dipection of feroe

¥ Sl unitbs kgmst oo N

15 154 vy el
. 8 T e ey Nloyieg bud spn iy o Py Pl

1 bee and momentum have wumd e
E mpilse = hamge 1h ERoenTum od i (¥} 1 sty in v ing, Wil

S T : welogity A has 80 Empulie

pody R 1 body is maoving with ¥ ariable
vgleuary ey chusgts. snd

W will have WRpUhs

l ril‘l‘llir"_;l

s | BT boaty Broesgh

Faample: 5 T
:hnhnn.tu-munt"ﬁtfm“mﬂd'lﬂ ihoych o -,
:n.f-ﬁ:ra.msz-!lmunwmmlumnmmﬂl | Ext=méy | ) )
:“.-mtv e 2L L s
WE MBS ©4F (4 Fi2
R p— e L graph p equal 1o implss. eite
] : « ¥
3 e ; 15 o the | Since apea under F4graph 1s
- , ik fsroe Cis of
The graph berwem m;;n::;-m f;:m 57 equal 10 impulss or Shaege In
s e i ‘ 3 framenium
S mamentum of the Pty ul:(n 2= ,!, aare % i ght
100 Z
i B s usy
e ap= 15 NTsee
W1 (a) 15 N-sec #  (b) 150 K- sec fie) Mol Mesge  {d) merd

“ T OF CONSERVATION OF MOMENTUN

\ ed isolated sysiem
If 5o exiernal foees acts on the syskem then syilem is c;_.r. il

Totsl linear momentum of an jsalated sysbem romaind eomatant,
Il?-,.cﬂnwl%wn or ji = comstant ¥
F, -
{Both magnituds and dinecinn o linear MOMEBIUM 296 CORMErVEE]

-

By AZMAR [BALOIIE

X
LINIT 01 FORCE AND MOTION
¥ If masaes m; wnd my wfe moving with »i:.._|||¢. & and ¥, before the olliacs 3
velocities ¥V, and ¥, afler the cod a1 then
Wy b mp Wy oWy o
—
® Whes & fghler plane chaning smsther opeas fire i ipeed and momertem dgcreases !
' Whs pariused plase reterma dhy Fer an peed i R s ger
—_

. Then ol heal morsentum 6 also ooro

Etlmp‘]-l: 1: Spring compreised between

e

%E_ .r“ r"; : i—-’

oo masses py = 0, when spring i3 seleased

0 H=-p ]
Both masses will have equal and
OPPOSIST MKHTIONTLIM ]

L] I

{Laghter bosdy will merve Exiter)

my » y X —

fif KE=el o kExl
(Laghter bodv wall Bave greater KE)

| Example 2: ¢
initially a1 pest ¢
B masses lkg and g
T Bk

e of mass dkg
Lir two pieces of
i showe in e figure

o)ty Pi ==F; (Botk masses will have

equal and opposite mamenium)

M| WAL = W b teocen the
LR i Mamenbar

(ahl: -1 ibil: 3

L RO I | Y

il pemvesvax ‘.'_

1 . - .
4 0gRaT Poadly wall mowe fasber)

Esample: what is ratio between the
| Magrastude of their welocises
{a)i: -1 sH:3 [ RN iz 1
liii) K. Em= ; = KEx<

e -
Lighter body will bave greater KE)
Exsmple: what ia ratic between their kimetic |
ERcTpes’

-1 13 ©EIY (@11

E:qnph- ¥ Comsider

1 niklous fewd

Cocay as showm in the

At *)

@?

LU Py ==ps
(Bt g ke and alpha particle will
Pave equad and oppodile momenium)
ik} PEmMVi=vx ,l

lalpha partache v:ll move fater duc
I smealler mads)

: 1
. KE=LE kgl
-

alpha particle will have greater K.E

e o smaller mass )
fallor mu

T
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UNIT &1 FORCE AMD MOTION

| 1 bwes bl eodlie with cachother s afier the collneen
they move sogeiher teen W common veksily allker e

cilivinn n
Wiy Wy o gy
my + mp

v

Example: -
A 2500 kg truck moving with welogaty Zlms collides with a
ststionary cas of mass 1000 kg, The treck mdl car mOVE

| logether alicr the impadt with COMMEON T:‘I.:;.;.:v_.

(B} 15 ms

() 20 ms’

_myn g
my & =

=

(m) 5 ma”

1
) 10 ms”

elustic calhaion

[ 5 called
% A colllison in which sotad K. E ol the sysiom conserved o Calle
% A bouncimg Ball will rebound 82 s origesal height ) e
# Deming elafic collision none of K.E is comveried into other forms of sncfgy Rh a8 soun
s - E

cnerpy. hoal encTgy o8¢
i . e insclasrec e Tillon.

% A eolfision ia which total K.E of the system i3 nol comered 13 called inclait e "
¥ A bosncing ball will not reboesd e s cagunal heagha.
* K E is convested mnto other forms of energy.

MNaote:
Total Encrgy and mosnentam remain conserved in both
elastic and inelastic collisions

CCOLLISION IN ONE DM ENSIDR

ry
other and her

ELASTIC 7
n-rotating balls maving in same direetion callide with each

Congsder TWo Nl . :
collissan they move along same line withost roistion then

Belore Collision

Afer Collision

v:{-vl'-vi+ﬂ

(IF amy theee velocitics are given you can finsd the Fourth)

—

By AZHAR IQBALY - 109477

NI 01

FORCE AND MOTION

* Helative vebacities before and afier e collision hay

direction

I V=g m =y =)

T rame magnude bul epposite

= Magnitudes of rebatine vilocity of npm"ujh B equal to magnitude of relstine velogiiy
&l Seuaraiion. .
= Welacities afer the collismns are
L [my — my)w, Rm,vl‘ = Iy (e, = mg vy
my o+ my + my T ey & m,
Whken two bodies of eqmal m.m = F 1
ol with tach sther thes r"'hg.tr wye Py 'i“-_:'j-—np wys e ¥y Tma !
| their velocities aMer collision. @_' i *
M=
&, Bafore Cailivion AMer Collnscn
Yyhen @moving ball collides with g |
fationary ball of rqual mass they Vil . e XexTme
(erchange their velocities afrer e @—-
= - codlision. ‘ » !
> M= m Erioie Colaion
L ‘ Aler Collivios

‘flfhrn B moving lighter ball collides
I-{--lh_gc_aalu Ball iwitelly a1 rest thea
| ?F'ﬁtm lHghior ball maves
B kst el g
heavier b)) will r

me velscity whille
CHAm al rest
miE M

V.-!-:Im:.',,-—’-"i'\f
M

"

¥iloeh & moving beavier bonl cillides

=ik lighicr beall imirially at rest then
after the collision . clocity af hn}u er
_h_ll PG samic wisile lighter baly
will move wigh double velociey . f
heavicr hall 3

— M 2% m

L

Vynd gy !

AR

e

Wy

Loflision

Wyl my !
Ciddlon

Afer

—=
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LT B FORCE AND MOTION T
FORCE AN MOTION S— e

| FL T

= F V!N.Il:-ll componcats of Itr.-l'ln-. iy cofifAusrnly changes with time
UNIT A gre” ¥ Horizontal component of the velority slways fromairs convtass
el R " ¥ Horizonksl comgonand of soceleriteos rort c
. : L {my = Mgy
E’:.Fhll i senving with a velaciny of Gam collades vy = I_":__«_MT ¥ For shors range the traje of path of - i3 parabala,
ATE :’ ‘;-,;m-lhﬂ mall of maas 140 § which in sanially ':l lmn : = For leag reage e trapeciony or paih of projeciile i ellpEical
claatscally Wikl Y 2 - cively ¥ (=1 = .Y
res. Then after collissen thelr velocities will be 7es] i ™ Treais —
' . dmy¥ ; - ¥, DomAan
1% s Sma b=} ms ; _bllﬂ' L B * I a body = progecied in Borizontal direction wigh | # v, ncreases dawrwand
l:’lh L -3"“.' () Tens : '" X - T velaSily ¥ -——
cybms . - vy = %;ﬁ = gl I moves lorwand duc 80 ineriis ¥ i
# It moves downward due 1o gravaty " :
Sglution: V=0 Ezample: A bomber m g n homzoniad direction o F e
‘ 1 ; A (i, — )V drops a bomb when it is jusi sbove it warget but be N
- e 1 el i FIV“VW*T“' weloscity of 20 ms s o R B _:;_ misscx the tarpet duc 1o . __+_'I— — =
l A 100 g gO5 B | ball, Then afler collision el ) boriretal vehc - * :
clastically a FLALOSATY Bkp ¥16C f el L g e R Mool L
\.ﬂmm’ < will be pespostvely ™ ¥ a0 ¢ N {c) gravity 1} brth & and be b i
= L i
e (k) 10 s , 10 ¥ L1 rironial Motion S ;
(a) Oma 0 ' e , 1060 1 ‘
N e} <20 Jma” (d) 10w, 1 0. 4mi =M wir friction is ignored then force along X-axis | ’
v = PG AET .F, L]
v ) ¥ Honzontal compo o soeeleration is alw iy I pe
) . = . a, = 0 e
FORCE DLUE - = Hencontal component of welocity remains L
W —r 4 - ' L,
4 O opsider waker 1% ﬂnu‘xﬂ#lEWR“ a hosinoskal PP i e grorant | | component of velocity g 'l-
- S i iy and comes o reRt Thes i e ] b
R the wall oa the water is gives =8 :

- cuerind by the e ' A
F " ml"'l"n‘ML+I — — l:. - ! I w b
F:‘_!_- - (] T - !’J.' .

: Enitially y-componeni of welocity

— I . # Feeco along v-axis F_ & mg 22t e increases langarly with sime ‘ ' f
=2 HW ACADERY. 7., = |
| . . e Srifttal vertical velocaty | o . h '

£ 2ed and i incrcases

— ‘  wall s given 38 i wilhy [ame L x)
: aed by the water on fhe Wa 3 f .
Faree exeried b - mpy # Werticad fimal velocity | Ve, = gt

s i OR 1 3

|- ¥py = y.‘E.‘!m

. E MOTION , % i s
| 1 - - TEhal Jdindan
':"Hl'” L i - diie b ravid) * Vertical d Rance km—gi | 1
i gcceleration due 82 = | [
f of @ body umder comstant ECCET o S 4
| [ pro !

4 ‘ is called projectile mallon - —

SOME IMPORTANT FEATURES: d verticall

* Theoughout the motin the el
doranward. 'l By AZHAR TQBALATIE T

=4q) Jireie
acceleralyon 13 consiant {4 = §¥ and

. By AZHAR IQBALDS 1609819
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FORCE AND MOTIGH

R — pil scocheralion” @ =

‘Jgio-n;-qﬂ*'ﬂ'l"l

I’" g -
wi+vl=y V*‘Q"I-x"' 429!‘!

Resulind velocsty: ¥ = i
we (nnylafil
Consider Body i projocted at an angle "B with the v, direaas upward z
e : S
| horizontsl and initial velocity ¥, w, PR SowT
. ﬂ“mn“mle orls st o= s

B ¥, is known &5 Vel of peojects

+ honmeatal componend of weloorty
gonsant

» veriical component

reframns

of velacity vary wilh time

Horizontal inatial velocky: Vi
= Horirontal force: Fy =0

% Hewizontal acccleratss: &y = o
* Horizontal fisal velocify:

. = wycost V

5

Vi =

Example: A ballistic prissibe fired from a eeTimin
distance al 3 certain NGk —.
}igizonial componem: ol YEksEY
pemains comilant svughom ihe ‘
Eriction i iproned then. e
N = sl I

..-"'—"—“\.:P Vi
-.!—7 -, .v

y
—— I
G a

Resultant velocity: ¥ = va,, + ¥

% Resultant scoclomison: @ = l : *ﬂ},-‘\nﬂ*f—l}iﬁl

I——C o |
I = v‘goyﬂ'z?{hﬂnu = E‘

| » Venical Force: Fy = =M@
f ¥ Vertical acceleration: @y = =§
¥ Vertical initial velocity: ¥y = wsing
¥ Vertical Final velocity
¥y = waind = gt
¥ Vertical component of veloc
wpreard  mokion and incTCRERSE im

Eation

ity decreascs 5

AT i hoaght the y-compotsee! I

vekoelty i oo bt weloe &w i not T

iy ALHAR [QBALS) 3108

1

FORCE AND MOTION

gl b '."\!l'l”‘- & acceleration:

P AM'E hetween -Llu-.—‘-u ansl accekberaiom of
projectile is maximiim & poand of projechen

¥ Angle betwees
deCreiies wilh lnmg

> An maximum height

are porpendicidar to cach other

A i
vty amd  seceleralion

velocaty and accelearsiion

¥ Al the panl whore the body Kets the ground the
sagle Betweeam welocity
fmifilfes

sl accclerafion s

, . : 1 1
* Y-component of velociy = K.E = =miw, cos)® = = ot
¥ Velocity is min d v = wrosd = —
» Angle Betacen wc azd Hﬂf-‘l‘ﬂlhﬂﬂ i 0
) = Mo dginiagy
- PEw=mak = rn4| _u_—Jl = =my ‘sinfa |

PMcimam distancs covered by a projecele in vertical direction i catled maxiemm keight )

f— oY “rin'd I
BOh dopends wpon efulial

Al logaty, angie of progecton amd acecl .
— : Ll Lo scseheration d ;
RS 1 ta bodies are peojected o 5 E 5 1o due to gravity

and rlila. .
U

Hoxwd y L)

Y m Y o=y i
'A EIE‘!}% Bodha arepeciccied wish same \p-ct:'.r.hr:

H = sin'§ i ¥y

# (HLis langest when oy |

_wimia, ¥
\N;  aiming

3 projected « ortscally upvward (9 = S0*) and N =
: #

i minrl ¥ 1He il s F

L s Aagle

Scan
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Fiime o Flizht

saken by profeciile from its poiwl of projection s rhe poind where i bl the ground
= T J . f ’ '

i called riwee af fTight.

2w, zimb
[ —
g

i
# 1 depensdi upon isdtial velocity, anght of projectos ard gooekeration due 1o gravily
3 : ] om

I v hasdies are projoctd 51 sane seghe them £ & "‘{l: - -,-.)'

: P\
# IF rwo bodses ane projected wuhuﬂmdﬂun!nslwl(”- '.m,] "
0] and Cpuy = =

¥ Itis largest when body is prepectod vertwally upaad (8= 2

o ‘
P L0 e Angle

LR ALLH '-:\JJlll-'-\-"y it

ety

Time i peach maxismum heeght o
.

¥

um . , red by ,,.W im harromial .’,_._. -"--.,..
Y dirpciion i catled rasge / \
3 ’ | pisin2d | ! 9 N
‘ - R= ‘-u.‘ or E= _'T—— ,I 5
2 inigial veloeity, angle of
i # [y depends apon initial :

propection and scoekeration due 1o gravity
= 1f two bodics are projocted with sams spoed then

' Ry sinzﬂ,)
‘I f o gin2@ and {E = .l-fl'ﬁ"—;
I % 1f bodies are projecicd al s angle 1hen :

[‘.l. . -_,_"'i‘
LBy 2 Wy

B U’.t and = , L 45" e Angle e :F_i_

2 f.:.&.f ;qu-:fﬁ f
imum when body & i R ]
manm ur

% Range of projectile is :
| propected st 45° 38 Rnas = 75

Mode: Fod q:-f ;mml speed. angle of prapeciens T
mﬁ-:!.nﬂu 8y = Gf*_ | berponial rEsgEs aee equall ;
Ih'-pir; AL 307 and 807 ool FRRESS rg oqua.

B By AZHAR IQWH&-?WFH'

: . . i &
" = Pk b I
: - - Ak 4
h ]
LT 21 FORCE AND MOTION X b\
.:u It helvsorn mayini m!ll ighei ainal e I__ :?l
| j "..:A.VI

1
M o= —Rix
l ‘.ih! n
FHm= 3 Pasy  (For maximum range @ = 45%and tard5® = 1)

* For @ = 76" maximum beight and range arc oqual

- Svo |t b :
The empeciory of & hall thaown ot an angle of 45° i thown in the i
figare bebow. The maximum herghe roacked by the ball ia H = =R tcnp

|
= 3 % 100 x tan45

| H 25m
—-‘h 3 ‘! .
i) (b} Hiden i
\ cl4 td) Dien :
=
Evamphe: pt
Th‘“"“l’rf"f el 1l be Solwtion: !
e range of projectile will be {ouf times the height of C 1 '
Y height of progecile st | 4y o = R tan# '
o TPy 7
P.'n- ) 45"+ (<) 76 id) B2* H *1**"““-'“9
4 ; :
o fanf = 1 or @ = 45 | £
J . Exswaph::
b ; ll_?ﬂh.'x;’; of projectile and he gl of projectile sre relaied ﬁ*:"h“?r‘ |
then angle of projection wil be o g .
; I 44
b4 (ST * N o x—y s
) 6 id) 76 Ol oy
| v
| fanf = \"';i A
el " ¥ r
o belwesn maximum heizhil anad thime of Mz i
Hm—grd
Eo v e -
1'the ritios b ! e
hh.lﬂlohﬂuem ime ol thghe of two different bodics is 3-1 then H“?' 1
FRES bdtween their masisnum h 25 =Y e
Famoa % Tiiwemum heughi will be Between ‘
s i - Ratio Besight
(AR FERTE | (dh =1 5 determined by
taking square of the
Falne Betwoon rame
7] By AZTHAR DOBALSSIS M0RE0d
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UNIT FORCE AMD MOTIOHN
- - Solution:
e ‘ -
ﬁ;ﬁ-ﬂlghl of & projectile s four scconds the maxiemaEm height H= p-!‘"

ey : prod
peached by prajetile 1% ot % Y

< 50m
{a) 10w (k) 20m~ () 40m i) =
Hclation belween Kanze amd Tine of Mhghit]
X j ! =%
R rum}'lilgr'
Sobeten:

.'Tr:-“..“lll ofabody i shown i the figes below What is its time of | g ganf=- gt°

nﬂi B0 x Tan43

e 10 % 1%
i? =16
() dsec (b} Esec ) 16 =02 () WEsec
a
5 given an imitial push and then allowed 8o move fech:
1

Ballestic flight i that s mh!ch progectile
due i incrtia and under actxon of gravity

atlstic Minilc ] : i misit.
wided misvile is called ballistic
n;mﬂﬂ"ﬂim fial only fiosr sthor FABGRE

% The hallistic massiles are use arc used for bong rasgeasndiETEN S

Powered and remols costralled guided missiles
L 4

P“s.'i:sinn

The path foltewed by bailistic missils is
If we consider earth as a flat surface, 1he
I e coasider casth spherical, the shage

cabled bailistic frajectory.
shape of rajeclory is parabo
af wrageciorny is :llipu-;.ll

e andligsrange i3 Lot

LB

e —
o7 ATHAR TQBALEIG 7

WORK AND ENERGY

*The proviect of mapaitads af dhplacemenr and
compaaral &f orce (8 e dinechiow af displas emiear
i1 called work dowe ow dic hod)
= Work is =

|| .

1] = Kpm®s=2 |

- l:.a.l.:'u fyilem unit of work HErg

L rpmrmma
ji by ared wis wnil o8 Bowils

W = (Frozd{d)

lerg = 10°7) b

' Fdcosd = F ; |
J :
Eunplc'. . Solution: W=displacementi componen
ILa body is moving under the sction of constant force 83 | of force paralie] to displacement)
sheram in the higuse below then the - 3 = Fdl pint iF 3ing
WL done on the Body : T, W /
{4)Fd Cosll (b} Fd Sisd : oo ¥
s empeFd Tanll  (d) - Fd Cosi) === —* d
e ®ra ;
| mple; Sobution:

- ____M‘IF'-!I amgle between force and displacersent more
work is done

. A 20 (k) 40°
CA b 4)80°

Fl;i-ph
Al whal angle hetwoen foece and drsplacomens the

Corsfl

Sobution:

& d5ne of o LivRE

T::l_'&:l:m of the body s jus [~ ¥ of mancimum work Hence work dose in 500 when
F, (b1 45* - a

{1 &0* id) 90° o

I the angl: between force and displacement is levs thas 90° then work is pasitive,
Example: "

1 the angle betwe ok bod
PR ‘ R
{R)pogitive « ven "oviee and displacement of the body is 30 then work de

(B} maximum C E
: (<) negative {d b mindmiam

smaller the angle, larger the value of

Wtk will be manimum when gl
1 vmadles

Sime value of Coatd®=)7

e will be

LB

Hy AZHAR [)BAL 075709885
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o g F A SR
Ll i \ - -
: :. qHy 1
g = b ;
o woxavorverey W |
NIT O - | oz O
ﬁ k T — = _'I_--I
gl bate P s DA groar Iy 90" Hum workk [ Beguths. I ork done in lerm of Feilangular componenis |
If the @ ] e |
d“'ﬂ"l dane by Frigieen i Ih’m negal ] - o D We .Fr dm (Fd, F,l‘!‘,. + Ed.)
Examph : : s o
! E + actioe of cosstant force 34 | Since the angs U |
i a body & mEERg endor e wluod o s v
m:mn i ihe figure below then e wodk donc of the dgplacemenl 13 grum than - — ——
3 ¥ Hhemee work done will be negative ¥ force F = 41 + 6 displsces the hody fom o \
e M LS p(2 ,3) %03 point (5, =2) then Sl o e
4} pdalive vﬂ'" gative™ d {"]91 --‘ihi‘_ﬂ.‘i}ml whal 13 work doss = (80 = 2f) = (2 + 3) = 3 = 5]
{2 Fran i) : feh 18 id) =18 J W e d = (4460030 T

= (41(3) + (6}[=5) = —18

1. If the anghe berween foror and displacement is #° then warh is 2oro.

Salution: Area usder foree displacemcnt graph is rqual 1o work dome,
i-q;:"):;!h mm < mlm“m L Magnetic force om 4 MOVIRE chaage el — .-I'r: of rectangis = lengih » width o
el : ' akwys perpensdicular to Yelocity o ; : = (Fcoa ) {d) ;
magnetic fiekd ks always e A ! : = Fdcos8
S [y maee of WSt | eaplacernl ! oog 8 1
[} podative (b} negative (€} Er0 5 : S
= " e ‘ ]
i d o
2 | Wark dese by centnpetal foroo o ways ¥ | \ ‘IE'
J rero becase fone iz always j unmple: )
i § 1 Solation:
o = pra ptween displaccme LH
wnd‘!cm":‘;:m d?"@ h‘:‘;; l plecomend and component of §oree in o ond
Wl‘:ﬂlﬂ'ﬂl o ) etion o iSHacement for a bﬁd! is shown in the : L] bt
: W = Fdcos90 F @wwf“‘-- F Cosid™ Wa(l0x2)—(2x 5 fihp
> w=10 I o on the body is 10 +(2 = 5) T
| 1) T Wom ) — 4y
displacemsent then work i zero. [ Jﬂ' (bp3m Tu ;ﬂn +10 bk
! : I 3 r F ¥ = |
| 2. I the body cover 08 T i) 4 f) 503 e J "
mple: : : i) | - :
!‘. i?o:tﬂmm-ammwwﬁud“ﬂl:t?:?‘m o 5 AD = § : dimj L
: is 26 e 2 ; e e nadtculi ¢ i N
1 - dctudi= 1 arc paraliel [d) foace and displacement 37F ek o el L ,
i (b ind ot SRR gero (body is moving with umiform velocity o 3§ WORK . )
QT > 1fforon scting =8 e By D & VORK DONE BY VARIABLE FORCE
{ work dane on it is zere I8 moat cases force is por | = " : :
iy Example: Solution: et - g Examples; t throughout the displacement bue it is variable
|! - inv thes doge by Enging = Fdcasil” 2270 .
| oot i o with wmifform velogity then | Work dos by Eny g R 1 I8 stredchin “
ol | ”Jﬁ“&utm:::w by Engise Friction and | work done by Friction = Fugos 1807 = Example: Foor. n'i_:-',p,TF. .“"k u done by variable force (F x x).
net force is respectively Net work doae = ¥ s wekecily 3 I the figare bebow. Work donc Eraph for 3 body is shown | Sobution: :
' {(3) positive . negalive, postive (As car is moving with weiform VeRE (a) 7.5) e et W = area of trigmgl
A (i) positive , negative, negabive om0 and Fage =0) (b 150 : gl :
{c) positive | negalive, zero’ ] e 750y 1o W= = 100 % 15 % 10-2 :
() positive , Er0, posilve ) 15000 o . el
» BAL 0036709 _— T
L] iy AR, : By AZHAR IQBAL 01357098554
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i
away from carth. Work is dome by varuble fopce (F & :ﬂ.
i done by varable

BT 02 WORK AND ENERGY

(i) A reckel manang s
[ili) Two positive point charges & eought chomer b0 cach ofher
i
force (F = —).
To calcmlate work done by varishle force there

1. we divide the path into ssall miory a!-vm that
eeraing constant then we cakulate Work done dureg

w =E Ad, = F,ad,cosf, then
W, = Ej.y Fddlicost

are mae methods.
in cach imerval foece approxsmalcly
each wsterval by mang pelalion

I W plot & greph betwoen  foroe  and dplacement
s e
a un h.

W, = Total area whder (ke grap —
- ..F w e Fpure W = areaof rr’uprg-'u.-.—.
Foree —:Iﬁxmu::mrﬁ for a-hn;ly is showm & gt e Lz
oty | e W= 25x 10
1he body 14 0 W s 750
{a) 59U (b)) 20400 . \ 250)
) 154 (dy 2500

WORK DONE BY GR AWITATIONAL FORCE

Hegion or space arsend the carth in wikich s gravitatisnsl force acts on the body i

= : roun :

eulbed iﬂ!‘i‘illhll[:ﬁ:u. 2 T — ‘;
| I the Giravilational Fackd [\El rW--mh lf Lwlmth

i) 1Fa bedy is displaced an harizonial
direetion, work done by gravify 18 B

; s 1
i) I body is displaced in upward direction then
work dome by gravity it Regalive d ‘
Ew v -myh}- 3 |
l (i body is displaced i downward dinection
then work done by gravity 1s posiling
(W = mgh) me
| S —
B w S48
I | Example Solation
| ; i iexce Porce of gravity 1
: A person holding a 10kg bag ot ors A dlw . Sime M\.;:'. ;mw”m
im i.n heosizontal direction. How fisch work i lmmim ko
e ) zeres
{m) 500 By s00d  (e)-5000 () -
e ;) By AZHAR HQBAL 07367097

BT 02 WORK AND ENERGY i an Published]
i} Wark dong by Eravity is independent  Jii Waork dong by |E.'rnw|l1. oA chend
of path allowed. [T - 7
Along pathl:
Wia™ Wap + Wiog=0 + [=mgh]) = =mgh Wissca = Wop + Wayg + Wy + W,
i Wap = Wi + Wiy = (=mgh) + 0 W D& (—mgh) 0+ (+mgh
= —=magh : i
' M!H.: H"-.;-\-- 4 =0
Wiz = =mgiioral verical lf-l\pl'ﬂt'f‘-"'ll','ﬂlj
Wyp = —mgh
o Path 1 B’
- S
: i
¢ -
a4
| £
;t} ; Pails |
. A Abmace e
. | R
—

>
[ w
- O ok wie i i
l oece for whick woek dane in closed path is rovo is called eonservalive fovee,

The Lo . i
: he force for which work 1% independent of the paih followed by ik body lled
I»" ¥ i body @ ca

SoEsrvative force

CADEMY..... .

 10CE, Wre comservalive foeces

» " o i
3 ::v:ui dewie deperds upon the path followed {Longer
r. erk done in closed path 15 nod equal 8o Fere
’ ] Wock done o Sqoslur
followed By sero plane

the path, larger the work)

-

w by air fiction is 6ol 2er0 in B¢ loager

£ closed paidk and
larger the worl, dome by air frictios P
Examples:

* Frction, Viscous i
; Torce, MNormal force, Temsion, Air resintamee Prepubsive farce of rocket

g AR Rof-Conservative lorest

L R

o

By AZHAR MOBAL 0336075854
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WORK AND EHERGY

=Rate ar whick work iv beiag dome.
R Wovk dome by @ body per umil e is called paser af tive hody.

» Average power 1 Total work _ W

o ° Taral time ¢

= It is a sealar guantity. 1t is equal to dad product of ferce asd welocity.

[ P uf.¢ = F¥oosl

|

5 Tts 51 usit is wan (1W = J5~1 = kgm®s ™"}

Note:
Work donc = Power ® e

1l nid of povwer X e ol 1
W Wh, k'Wh, M'Wh cic. are units af work or enengy

sl of work

¥ Powsr h—dx‘m in beorse power.(1hp = T46 W)
¥ Ifabody of

maxs m i lifted 1o a height b then poswer s given &

If work done I equal to change In PE

mgh; — mgh.i
===T

\f work done is equal to change in KE
Lmvi - Smv]
t

'P_

| I o=\ o

“Ome wArll Mol @ agency whosd power i e kikewalt 0
. ; pep  po
={ime Kilowr Bour i3 » s - et : s

h e M Iwh = 3.6k | 1kwh = 3.6M] | 1M A = 356] |

& dane in one Reur

Kilowalt hmll*_‘iil}r commercial unit of clectrical ensTgy-

= - rk is called eneFEY : : .
i : .P“h!’;h M;.:;d:.::: of encrgy such as KE F E , sound cnerigy, heat GneTEy. ©
1 » Thers are many bypes of €ncid
| mgy.ﬂumalemn,wm:imﬂr. _
I 4 Mﬁhuﬂnﬂm-un:mrhKEan.l.
w Inisa scalar quastity -
ms |

# [ts 51 unit is joule (1) = N.m = kg

* Work .M"cmri y Bave same uniis

J-—-";_'_'?
By ALHAR 1QBAL a6 109

—
"E&‘,} pgul,_ﬂ_l_‘?..
1‘&’:‘*, Relerence P

]

y

LT 02

Fﬁrﬂpm!ﬂn‘lb_r a body dwe o fer motiown [s called kinetic L
¥ Kineiic energy cannot be nepative =

WORK AND ENERGY

In terms of velacily In terms of momentum

| > 1 < [ :
: H.k 5 Emp. E

It depends upon mass of the beddy and jes

YORN Y
'- E xp! K.E =p®
And K.E = m | And K.E &t
t ; t N
KE| ] ki ] g l | -

1
|~ .
) Esergy posscvued by & bady due e §ts
comsirained staee, :

Pesition in the force Gicld ar dus o s

et

mined relmive i some relerener
can be chasen any where

nel where FLE i taken zera
4

-

I‘:\amplr‘:

& viamvislion.d P F = mgh

| NOTE-

PE due to fores of amraction & alway s negative
| BE dis: 10 foree of repuliion is alway ™

Maliie

sl saffsce oF carik &5

Abdoluls pravisstional P & w - Sm taken as & refierends point )

=
Lk seference poirt 1s taken a1 1=l

L 3
Elagtic P.F = * jxd ty where force of gravily is zero)
it E = - kx

Electirical p CIWEE 1w pod charges = By

r

Electnical P E sioped in CAPRRDF = !L'i"
: 2
o Magnetic PLE stosed in an Imductor = 2 g2
F

9 Energy stoved tn comprexsed ar stretched spei & e

ST

3 B
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WSOLUTH POTENTIALE NERGY
= g bsadute P.E ai amry potwl B defined & wark dowme by praviiational field in maving rhe ebjrct
o that point fa dnfimity wehere faroe af gravil bevases sere,”
carih & grven &

Absobue PLE a1 any desiares 1 from the comet of

- al {absolute P.E i5 always mrpﬁ::‘uej

o Absolute PE on the surlace ol earth is given as
. EWm
P.E = =—
31 v height h from U surface of carth s grven &=

Ahsolete P I
hgalwte P.E inoredics

PE = —?E [ by increasing the height o
& Absoluic P.E al the cenler af earth s zero.
o Absolute PUE ai nfanity & Der

WORK ENERGY I"K

INCIPLE

Wark dong on & bady is equal to change in fi ENETEY -

is pasitive then its cRETEY mwreascs
is negative then it coelgy decreascd

\% zoro then 08 CRETEY fEmanns corslant R

% [ work done on the body
¥ Ifuortdqu‘mduhﬂ}‘
¥ lrnnrkdc.zm_lf&f?'

ervallve [oed |

1 work is o by cons

I wesrk dong by Ganscrvatine fcgee is XEPO
- while keeping e body in equilsbris=

then P.E=0 and :
then KE=0 | w = AP.E
and
OR Fd = émv.'-'z - ?-‘mp.l
3 IF wark dose on the oy ix posilive | o
‘ then fis K. E inoroases > < W = rughg=mehy
e oy 15 nEEALINE
1 bl 2% A ¥ [fwork doog on the bady 12

then its K_E decreascs
* If-mﬂtd.mn:on.mmismﬂm
s K.E remains constant. - -

rpMiN T rq,“'II'HII i
body is acce rest thenv, = 0 negMive thet
If body is accelerated from i A done on the body i 2eT

pasitive then 185 P.E increascs
¥ Ifwork dome on ks ety 1%

] .
| Fd = gmy” ihen its P E remains gunalan!
if body is brought te rest vy = 0
: Fl‘l-ﬂimv,' i pemmeaia U FERR

B

4;“_"
By ALHAR I.Q”iMI.ﬁi_tﬁa’l?'ﬂ‘F' J

L b
" - e i
- e 1 ; \ g : . -
. n
: WORK Al ; "]
Example st finicn Fubinher] ?
Ll rm‘l"’"‘-'\-i“"i‘d 10 SIop & car movesg with fﬁﬂhluu P
welociey 10ms™ then the o ; th | .
& "le then the force required 1o slop the car Fd = '1 i, ? %z
l""‘]' :"-!"C'C' wien [t i moving with velocity Asd - P
e "will be i} nE 2l AP LAmE B0 -
£ F ot
l']'::fmh" i sy I s P
() 2000 i e i 4 ’ hem F becomes
4 timses (4= JO00 = 40008

Ensmple o)

Wihat : ‘ Salut

o i foree roquired 1o scoclersie an object of mass tutien

g [roim rest B0 a velocin ’ ;
o 1veloaty 4ma in a distance | Fid = l""l
{a) 04 N ik 0E : "
fohd M . 1
(&N Fox 1l =
- & 1[4)°
F=0D8N E
5
ity
- AND PE »
I 1lie absence of air rl_i’ni’“" =K B
- If a body of mass m e I l
;__IIW’;II SRy i s hcighs hoas \.“'.1’--.1.,; in [F
g lipare. - = i
> LB in P.E is eqasl 0 gain fn K.E A= _.T_' P.E=mgh K.E = !
r Ll 5O i i '. ! | v
. * Jotal cnevgy alwavs rersing ¢ totad enerov = mak ‘|
TS Constans X 5 .
¥ i
h l i
* in R X [ ‘ - |
= 4 -l n F —_— 8 ] T 5 mg(k =x) . K.E = mgx ot
¥ lofi im P | e ] .

i o L . I Forai emérgy = m "
A | IR K-S h-x g A
¥ S e A x PE= 3

2 A B 100 C..% l ¥ = 0.K.E = mgh
£ I:.-_m 1N Specdivg loci, -'u_ v R iy ‘
y 2QT

e
Vebagity .
o abvjicet Falli
o wlling :
bainin k. £ w it mnile Bravily

{033 in P E
=0 = pl) = .
i r f =) = mg(h = &
* I at Beighs b. | @l = hy)
bakake hb ¥ h; Bady is moving with vebocity
Bkl ey welocity af the baody will be ¥ vi then at

N
Ir
body fdls from post theny, =

5 | p T
Y1 eghy = k) o II
i)+ vy

L B
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WORK AND ENERGY

UNIT 92

™ 'v,'—fﬂ‘;'h-. - ’T;—]

L ».“"Th-, — ksl
————
v & v verfical disbanod
¥ Welocity saly depends upon initial and final height and

and pash foklowed
= If body reaches the ground then hy=10

{5 independent of mads of the Doy

r= \-'.! ak

"LAW OF CONSERVATION OF ENEII;:: .
Enengy cannot be Aestroyod. 11 can be trank armed

o i by bul tofal 3IME i of ensTRY albwarys PO [SU L E
et 5 Al L E) Wy e
0 a1

splution N
o am e = s -Pz.ﬁl?t
::;!I:ikclf differers mases Mln\qﬂwlﬁﬂﬁil:nlm e \ .
plame 2 m im the figure below ueon height and 15
e indepn
i — the b
, Fallawed
} bigger ball (e} hoth anc EoViRg ity same speod faillow
ia
(b} senallce ball 1) depend upon path kength 1

e T ] L] :
[ fo ol d - done 5 A K = Gamn PE+
Sl A ol ] i & !\:‘ TL‘T‘-':‘-\: 2aagnsd, The Tl
¥+ Loszmn P g
‘ against the friction I 1 ma B3 ¥
- L i 4 ‘I | = !
mgh = -+ f
: 2(gh - Z)
¥ (Gmin in spend: ¥ = ‘J (! =

. ' ‘k‘ F
‘ hl.arpnﬂumngbmm m

the path lengih . s I s
: ::‘g;iulr:l:u_nngnﬂfgmﬂ S = i

I presenot of (ncton

Example |
r1 Larger e mass

vy balls of dafte
as shown in the figure below e

cert masses rolls down from & mw;llp‘:iﬂ
, n whach balls is movIng

greater 1he 3
o smalber the path .
anger the speed

{&] ot ane maving veith Lame spesd
() depened upon path lengthi

i

() biggper hall
{lbp salter batl

FOAEEH

By AZHAR HOBAL B34

ROTATIONAL AND |
CIRCULAR MOTION

| “Migiion af @ bouly moving in circwler paih or mwotien of 8 bl wileose distence from avh of - ':'{;3
| Foladios FemEiny comuraws is called cirrufar metien e -
| i I!'l‘ carts <
CIFCular track 3
o
i)
L
i
— - A i
{ ) “Angic subteaded af the conter in soali intermal of fimie oF angle A0 which gpives the chaage in A,
E ; L b
. sapular povitien of @ bady 3 calicd angwlar diiflas ey ™, e £|I
. % hII (]
L )’ ]!rh;d-. lnﬂl::'n. Ercem paint A s B on circulsr path iken its angulss dasplacement 13 A8 F :'
: o — = - !
l A TR Ngbe Ong radiss is the angle | Nofg "'W‘n;"-“
h — L -JI . Hl:“““ Iwer radin whatlh ¢ Hotatmenal maolion i3 either haa | !l
= — FAL b AV oy I Cmcum lEPERCe an s three  ds P P .:
> ﬁ v au . e e T el demiomecnal  otsen ‘. 1
‘ - - .I ars cannct b o Jemornsonal ""I_ i
J | = : 2 ""\J: :
w-,__.. E ; I.I':
e L 5wy
l‘.‘ A‘_\l"lﬂ! lﬂwlaul:h Wsplacoment is rsdian il cither wnais are Beoup fevilation el u
n ES‘ : . el 15 are depree, revoletion cic 2
F . F.'lﬁ .”"Fllll Fular displaccinent 15 vector qUARZITy ‘:‘
o large valug aneilis Jrands sl M WOChD
: plac o e weckor ecause it docs not obicy the vecs
1 lorws sech B Commutatve law (8, + § = #. 4 i) e Tl
{ Bshmple: if 4 Body moves from one end of the diame
e 4 body moves from one end of the diameter
. : of o o ; |
displacement of the by will be i e
(a0 by 180* v
| 13l <} (d) 3s0* b
I Direction of angualas duoplac smea is along axis of : digpl ke
S s anguiar digplacement
Fodation .uﬂﬂudﬂmn,'medh.nﬁ.:hqndndr < e
(Rotate fingers i ; :
in direction of roistion while

w"‘ the thumb croct then thumb end,
dl-l'mmn of angular dupl_;_‘.;u:._-m |

sales the

——

By AZHAR BOBAL 03367098854
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[
[
I a partiche faaving in < .
an arc length S and Eng imcement B
If a body is molling withoul slipping then its linear
digtance is oqual Yo &< k-n@h

P

Siotfa ot it 5 = " |

P’
Lo -
LT o Radms. =2

. =3 solution:
Examples: =l = 0.5 % 3nim
I & wheel of radius 0.5m is rolling withom slipping then (13 1em = T.4m
2 ' soow canmboatang will e
lincar distames covered in 3-rev ;"l‘.':!.':-':‘ {1 rer = Tarad)

{a1l.5m

(£} 5.4m tHase
L

al CONYErE NN
¥ Lrey = 360° = 2mrad

¥ lrad = 573

P 30 =30 %o w o

i* = D174 rad

b 45 =45 %= =7 rad - 30‘=';rﬂ“‘ﬁ'“'
3 .
> 60* = 60 x 2 =5 rad > A5" =T red = Crew

SOt = rind = Fel

+ O90* == rad = ; P

i

® rad e I = O
-~ i I FEw

| =

e ¥ 190" m grad =
Fomrad =

. M =T 0t
P Srad=—0—

' forconds then 115 | Solulien:
Exampilel: if a body covers [haec revalulsons Specoads 3 pey = 3 2 1
R H X 3 .

i angular displacemcl in 51 units will be s o sor yi

i rad (a) 3 racd in 15 minutcs | Selution: ;
i1 :M: - 1: Angle subscaded by misste hand of the b Anghe i | Smin. = %

2
(13 ir f I.I-l - {2} 21 pad e = [
llp-:rld e rad (a8l L

B 1 ruir oot g By AZHAR IQBALITHT

I ) i angulas v
b

Rade af change of angias dviplacramend of body in colled i

awpuldr weioviny.

-
P R ot
= Angic =R

Aversge angulss velssity i given as

Examplel: i a bady covers theee revoluti

¥ im sl s wall be
) Zm rad a4 rad {a)
S it of sagalar vel
Angular velociny
By dlhl haaned rule
Angulss douplacomen o

in

s e pelamwe L P

ons in & seconds then

e rad

Relation wilh time period
rad

T

WA Rots

Sl [TL T RO

E|

dxIn
ial® rad - _’ﬁ - = X

1y is roeds™" and other units are degi™" and revs—? e
tor quanealy and its derection i

3 .'II-II":" axns o rodation derermined

angular velosity are alway s parallel

Angalsr velog ity of second hamd of clock

_cmrad  Jmrad
T B —
I min Bl gee

Angular vekocuty of minute hand of clock

7 imrag 2w rad

.

] — s
60 mum 1600 se¢
Alpalar velociy -1 hard of clock ad e i

12x60min 12 % 3600 sac

Angular VRS o

' canth around its own axis |

2m rad
— =
24k

Anguler velocity of eanth arowsd the oy

S

rad

By AZHAR NRBALOT 36 TOREEw

Scanned with CamScanner



ROTATIOHAL AND CIRCULAR MOTION
] l‘uv;q.un.m-.-.um snpuiar velogily:
By COTETE 1 - parivcular
| il i if i ‘_ul.urwmqrqr- By @t amy parics |
| ::;ud“ur h}ﬁzﬂ:’m:;:“ﬂ ' imaanr of time i cabled e ey angwlar
LIl Iy .
wirh undform aagalar welowify. | Tl I

| Umiform Angular Vlocily:

i i P - W Y
Rate of ehange of angelar velogity of a bady i L S
called amgular acorkeration. \ e B s ;
Total change En 1 weloity
By ~ Toral tim
Ada Gy = G
b TR o

¥ Angular acccleralzon 133 wechor guantity  ar acecleration i caused b

and i3 direcios I8 always along the
direction of derection of lorque
¥ 51 emit of angular acceleration |
and o units are degs i and revs”

fadoe. samilariy a

v SeColcTatkyn s Ol wadd by MO
u s

r= [

el

U miform Amgular yooehe ralann:

i of & By 3l any particla
| If angudar veloorty of a body changes eqraally | Angular Htrk'ﬂh"fl . P g . |
im equal mervals ol timse then body 15 nstant of time is callled srelamamedi 2
: i cocleralii sooceratvon A
meov g with unsicem angulas Booiedalive Ak -I.:I:.- —
= = =
———— If angular velocity & T -m,,;ul.-,rvell"-.m i consian!

then angular acceleration 12

1f ascgular velocaty &
increasing then angular
pooclenation is posilive and

parallsl i asgular vebay

Jecreaizng hen acceloralssm 15
pegative and ant -paraiicd 10 ]

ANgERE b chacily

i et e ue B0 {ing on

dy s ale e

—

(&

()

o i COPARRA

w5 ETEALE

ROTATIONAL AND CIRCULAR MOTION

Nk
m_!\ Baxdy EOVING B0 3 circular path may bave -"
L Tangeniial acceleraiben |duc to changmg speed of the
by} 3
il Amh; acerleratisn (Jduc io changeng sngular velooity - - —
of the body ) - —p—s
i Centripetal scceleration (due s changing dircction of : > a
linear velocity of 1 s
. 9.0, & a arc akway s mintually perpendicular
ey 1 moving e carcular path with wealorm speed ar uniform angular velocity then body has
oaly cenlnpelal scoeleralion due to changing direcson of selocity and @ = Dand 3. = ( e
| ,;L
i
= Hl‘ .
i S=rd
. . . 5 . B -‘Iil
“ W =re or Vi =rxw (v, rand & are always perpendicular to eachother i 1
HESS@, =ra or 3y =rxa (3,7 and d sre always perpendicular to eschother | i3 :
ENobes For a ratall nidl g i !‘
s o a rotaling nigid body. all partscies af mgid body will have same amgular .
displaegencnt . amgular velocily o and ang il
: VORIl or and angular accoeleration o Pt values of § v and
| K be different depending upon the distance r. . :
But - - - ="

VE Vg vy SR ;

U ! Eg = &y ar >ag >a, 2 3 - . :

'
i
L -
: ot E ] bl wel/ st o o ; )

“. Faqnlmn_- S e e e ;

W= + —q? ,

& e ] L

L Eyuation: — ol e 01 equation Twnd P e w

2ol = wf 4ot

—— 3 r I' : ] = . P
m : = g o ] tquation kS P A etk [imme

Ih q“w are wll'\-'ﬂhh <

Sy al

s hwulu oekration

b

i s uniform u,

LB

Axes of rotatsan does noi change
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Iy kqn-n of maotn v =+ al 1 g = gy + At
= s — e —T o f |
7™ Equation of mwtion 5= pt4gat’ § = et b =at?
e — C——— s ——— "‘ S — po— L ——
1 Equation of moton | 65 = v — ¥ 2af = wf +
e D Al
“4:---1f_--.'~,:“ 1 | F macer F= == Ve r=jgoris E‘
 Momestum P = MU | L= lw
T Woek done W= Fd , W = 1
Kimetic casngy | K.E l'ill'l‘v K. Erat =l
| - | ] 4

I & body ks moving i a carcular path then direction of its
velocity i continuously chasging with fime Hence there

et be & force perpendicular so velossty that will champe - s
the direction of velocity #t :'
\.u“:-'k -, _-'"I..I Iﬁ.
—— - :.f
i LR oL i i A S directisal 25 ._',;.Jﬂ L
Example: [ Force acting o6 3 mavang body is mons then #8 Solutisn:
Pail of trageciory will be A i 3 i 11 nert ‘
{a) sermight lsne (ki cancular change itg=ne: S ahd o

fich elliptical {dj parabolic im 2 Straiee¥ine

“Fﬁr}t mecded in bemd the sarmally siraight path of n
by imts circular path is called cemtripetal force.
myt
Foa—

¥

# Centripeial foroe & required (saoe prowided somne agesd 1o bend the body In

# Direction of ceniripetsl force i sways digected tormands the cenler buat its darection 15
continucusty changing with time .

* (Centripetal force i always perpendicular o velocty.

% Centripetal foree atways changes the digection of velocity 7l cannot change the specd of e
body .

——

By ATHAR T

L}

UNIT 83

ROTATIONAL AND CERCULAR MOTION

> Centripstal force depends upon

Mass of the body ' = - "
. Feom ]::; I-"-l"-" MRS , greater amount of Soree is |
PR __J reipaired B bend the body imac s gl
S‘F"‘M ':‘r !I’H Eaoadly fr L4 I?'z With preater specd | pr :, l I I-_ - -lnr Iru - ] I: ]
Brasdius of circul —y 1k red 1o bend the body i 3 circu , lfﬁ
' ] ofl Cricular paih p\: o - [ preator amsoun of Borce is required 10 bend (he 1
e | bty i & circular pagh of . i
Various fypes of graph for centripetal foree © = Ee ol sSonter radin
F-'f / e F, ||| F. -
% 7 LEE
. e &
- s — ‘-.
v - =S
| o —
I abelinies revodving arcund the carth. Foro - P - i
7 pravide the requized « metal fosee il # . 3
. £ E S | h
i a . ey
J ,) N ix M ? —Hr g =
= T | '
| i r i
, = S
F |G —
| FE |— i
i r ;
0 | Exssmpler: v
! l_::ﬂ-ln:n-. revislving arour ELETTISS o,
e e fO1SE Provides the regu =
- qu " ,
nw |
E = ! . | o
| U | ETLITR llll ey
CADER 4 '
N 2 ¥ring moving im ¢ -
l B S P e i ’-i‘!-.ﬁl.l!l.ul.u path Tenzios & -~ L
quired cominpetad fowge i1
Fcm T I(-:_.r
Exampled ; b
A char ; p
B% IOV R circula e
Magnetic ficld farce |--L.- : I'-I\Il:h ih & magnetic field " - A
farce fovvides te required centripetal o Al
Fq -
: =
vl = —
- n
B "
m
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: LT 83 BOTATIOHAL AND CIRCULAR WOTION

! : Euvamples: ; . . 3

’ A‘c.- g 1 cincular road, Feroe of frxtion :
provides the required cosanipetal foros

Banked rracki ane naeeded fiar b thad are
tahe b gutckly that Fraeoen abort (arenesl

provede dbastrd cendrpessl lerre

— m——— — b
"“Tm;ﬂ;;chuhdyi'“?‘“‘mmm": I m‘.-l
| centripets] force then body will move 18 g P ' RN

I Eoroe actesg ona hosdy i greales than f ]
n oy wall fall Lowards

pequired centripetal force the

the center of Bhe ek
If foree acting on & body i3 bess tham the

i —
\ (Eartm}’ g,
m:mm‘ul forcs then body will move out of e ) _---"j l

cincular

12 = I

som ol the bady moving in & circular path with usiferm apecd ,
cater cirehe, It i kaows a5 centripetal

Iavantanceus accclorsl
i abways directed towards the cember of the

acceleraiven. ; e ‘
w [heection of centrapetal m.-:-ien_bm i always
is coatinucesly changing with ume
# Cemtripetal scceloration is always porpe
¥ Ceniripetal accelors

directed inwands the cerler but s direct

ndicular 10 weloiin
Lecn s due by changing ke dingeiion ol velocity '

e F, = mra . q_.ﬂ--'r‘m' F, =- W 7
Ifv = constant | If o = constant | ¥ = T2 e a
Far '
| s - ]
I anir o Ll ) O = ,ii
i a = = a = rot a2 = _ﬁ_ . T | —
r - m— et
\ Various ty pes ;lgll“h for centripeial Acceleration :
q‘ - P >
- 1
v " L P
5 I iy AZATAR IQBALOYIG- M5

o) ’ Minimum velocity required to put a watellite i

Uhamrities whisch are

changing direction

Umder the sotion of saly | Under the action of onls
cemiriprisl ferce follewing ﬂ cenlripeial farce hllnh;-g
quantities remains quantiiies remsins fers,
comulasl Work done
Speed, kinctic encrgy, 1y
angular speed fime period |, | an
anggullar momesitun,

Under the sctiss of snly
centripetal force .
magnsimds of fellowing
remain canitant bui ibeir
dirvction chasges

velocity socloration,
mamennen and fogee

change in kinetic
B¥ . tngential scceleralion,
lar scceleration , tangential
Force, todgue produced by
magnitide of velocity and | cemrpenal l‘m-':-_ :l;:-ri-«;m
lupm o lirear angular velocicy and change n
FOTEROWM ilar prce um

. = 1 =
& ciromllar orbat iz called orbital vl ity Nober v o = #nd mdependeont of mass of
FF=F amiellise

=2E; I;H_“ = If sadellse ix revalving asownd the carth
———y s s surface then r = §
: GM

¥= T = /g8 = 7.9 km/s

and T = 5060 sec = B4 min
Misimurs height of smell:
the eamh ix 400 km Eng
GPS system

e x‘i"j’J

e revalving sroumsd
=
=4 such salellites farm

= if‘wlun:‘u;, of satel]

¥ 42 ig bess tham critical veloci
LIBAE-MM;{IJ Tewnll £ |l|'M-IId':LE‘.~H'E;:- 2

* I velocity i ]
elocity is equsl to critical veloeity (3 =

Hﬂﬂﬁhm,fh) then it willl move s sirculsr path

e | i I
Pvelocity is Erealer iban critical vebscity bur ‘l

=X w:ﬁfvﬂum 1t wzll move inan i

By ity i
“"'rkxn_y iz Fqu-l oF greater tham esespe
BY it will escape from canh's pravity

RS —

——

By AZHAR NIBA LY B Toa8804
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ROTATIONAL AND CIRGULAR MOTION

—umwmwh'-*""*"']
b‘m.mrdmﬂm
| rasation of earth is known &

i‘t‘;‘ 2 lpH‘“ i i kwr—R
I N g [ \wJ | —
= | 1 b 36000 kr

s 11 ks 1 =421 = 10" km

-5 | |
— i |
T = 1day “* oy | Zero
= 24k in n;d_
= Bodd0aec | = “day l -

i ‘."ﬁ.)ﬂ ol

de {oMETREtas BKT wralhet obseT i

Such satellites ase wseful for woirbdwic

prligary uscE
= U peoatalicnary atellite
% Minimwam dree cofrecily posi
popalated carth
¥ Microwsves are used 10 COMETSEKIE with gwu.lh-m
aravel in narrow beam afd pass casily theough ;nu..n-l
% Lanpest snellive sysiem s INTELSAT (lstermational

4 s,
O ganization) managed by |26 cosnte ; 3TV chamex
5 INTELSAT IV has capacity of 30,000 two way ielephone calls phee 22

gl scs 1 46,1 | mnd 14 Gz frequencics.

can cover 120 longitude o earth Ly
irscmed satelliies are required for complete caversd

- thec
ary sabllives boause Ly

Rie

cecenmunicalios Satelli

iy AZHAR HOBALEY 610

S F

l‘l-‘u"

OSCILLATIONS & WAVES

OSCILLATIONS &
WAVES

OSCILLATIONS

UNIT 04 )

Perivalic Metion:

Mosion which Fepeaty itself after regular intervals of fime i called Periodic motion.

) |l|;:ll||l“\> A\ll’ltilln:

T and fré motion of & body abowr it mean povitien (1 called Whratary mation,

Examplen: g
* Mobon of som it I
# Moton of mas & Tvilern & %
B Motion of funing Fork '.‘ 5

e g = f

# Mobon of sioms in solsds c‘ ’ .
' -mm a
TR el covered b

i oy from iy mean Pevitten i called mmprlinade,

Sompleie round irip of @ body i motion i called ome ribrmion
! Hﬁ.l Soviy for ¢ ramlete ome vibratien i called fime period
3 il £ ] {
‘! WHUORS cxecited by & Body i B ircowmd £ called frequency.

. A [ 1 II ‘ I 'l

= roas] 4

= ._ rociact of time pefiad and rlﬁ‘*l".\.'!‘ Fi |
I i always DO W one

b i
omber af Feval MR e xecated by

1 by i owe vecand i calied ampular frequency.

[T .3!{'

M A-Wa.l! l‘rn,u.‘n-.'. of

second pondulum i

) i 5 selutisn:As  Lme period  of
(bl X Hp | simple pendial
&} jyy j . | % .‘.numnzm
g ) Ixrad 3™ i — = rrad 571
h [
. By AZHAR IQRAL 015670588
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OSCILLATIONS & WAVES

‘- Whoam %o exireme
. - !
| fl i, ! .;.'m':l I Meam b cxlEmc
i e o T ST b
: s E - ar Wican ta ke
EVI!! 3x, ¥ n __l‘ extreme
T . F T | hbean 0w
| 1vib 4, Zera l : o i

AT IS

SIMPLE HARMONIK

i

Simple harmonr motion has Following ¢haracienistics ., T
Always vibralory malion : : 2 \
:: Acceleration 15 slways dinectly prgeational 1 d.p?-h.cnﬁ:m_ - \ .
il Acceleration iz always directed Wowasds mean positon. L
Ihe pragh betwetn 3E boradao ared diplacofennt B B
"y stranghi lins w11 aned 1% quidraal
Exsmples: :
g syl scubes SHM

Mass spring syslem cueuia b] ;
SamPl:Fppndulwn is executing SHM for small amnplibade.

sHM & UNIE (e CIRCL

¥ bass Spring SyCm CROCUACE SHM with
smplirude X, and (sme period T =
B I point P is moving in carculer path with
wealoem speed of niform ;ngulﬂH wehacity
yits periodic bul Bt SHM.
® gf:y:lcuum N of the poisd F 15 pacillalisg on
wertical axis and w exculsng SN

+ - Projection of 8 pois on any dismeler
we.ﬁ“.l““"‘° _‘P@ tioe if the point is
moving in  circalar path with {aamifiorm acceleration

{8 uniform speed < {a) variable spocd
By AZHAR JOBAL 236098

|y more off thse

©

-_—

éﬁh Ihlf' SCETRETl |5 UG od
| i)t

\ i = ﬂ=‘|5"u;rm

when displacemsent is ghen.

AC

I's pees ol Quiestions:

1. Find displecement wihen & is given OR Find #phase Iwhen displacement is given,

Example]:
Wikt 13 deiplacoment cxeculmng SHM when jie

' 1
flﬂuul-ra-. I =X

Solutisn

il & By

Xy x
&)= B == Wi,
“SF] 1) 5 {a) - dix,

! ol
F? nple2 g Selution
s body dg exccun 1 SHM then find the valee of @ [oe I=x

maxissum displscemem

{b) 45 () 60° (e} 70°

" Find displacessent when time i given OR Find the time

AE 1
T - mEtand { ® — where
4

Salutien

B period of e A body executsng SHIM
{a)an= (&) 452 () & () T0* = J;'r:: -2k
o
Ablernase Sohstion
Tey cno . v "y
§ 3 T, Sl E, 2 — % ._;.: SHORT CUT
"
=x, HR = = X, 3in45 F el 7
o HuTael e o lba Time
- — | i [
. A malf (g,

[, Sefdl

= x, s30T

F i E s
Finbx = 0LTr, = =
¥

=':‘imﬁ"'-]4-

- ]
iz [ m— e
;= 0= mg5e

W
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i UNIT 34 OSCILLATIONS & WAVES
TIONS & WAVES s bl -
' - OSCILLA e Graph2 The graph between ¥ and 8, or.x and time it mhiisoidal

Examphti

The time takes by body executing SHM from its mean i, g’ :;“n:‘:a: 1/ i : :
poaition i half af its exireme perkilion el | L] 4 il 2
T T =»fm L | . ! . |
(G @ 5 = '

T T H E ;
{a) i (&) & r i . 'i.: 3 e r 4

Displacemsent time graph of a body executiag 1M is shawn

SHORT CUT

R T ?r - 0= % ".T_;L‘.;"I:_‘"‘_:__,“,prtt.‘_ﬁ.mﬁ.ﬂ i the figure below. The value of amplitude and Hme period |3 i.
) |
[ T vl b e ”% /\ ' e i M
— e m— £=— : ' i,
»ptmemoi=y 12 3 - /\'-I —y Y e

Solution: :'\/ﬁ '\," e
" ok o \ ==r :
- ; SHM from its gy | \ s
The muk-mb'i bady exocuting >H i i o= 60" = {a) Iemds  (bHcm.i0s  joidemds  (diD0cmd L=y
e e TS B oo Velocin R

sl exireEne poartion - T - -
(‘-] ]_. (b} z © = (ﬂ AN .‘_"vahlﬂl) .U\fp.'m! l_p 1.5-.'!]';\?--. | :hr.:‘l._-[ed,‘ -w tangent o the
3 3 B . anircle component of it vebocity i the
¥ of profection whish is exceuting SHM

1 ~ fipare: i
Alteraate Solution When mation stans From exlress posilon b 1 S0 &) v
. hen ase b relatics d . T |
:-!{‘nl;siuﬂ"?"ﬂ'i P x = x, Cosd I’é ‘
x = X T - ;
-iwl:‘z"‘?"'ﬁ- L 7 1
L]
- ‘I"nl
1, Comparisss type quesiions. | == zrln :T * t g —I
ik iy ARpe e = T
. = L el i
ple Wﬁm;hﬂvauﬁm%nh givenas x = 10sn{#] Eiench gy o find 8 when velocity is given. g %
Example: 7t . sdar froquency, ime period 3 e T
| Find m‘m max “h“’ KT acceleraluan, ang: What a5 H‘i‘a_'n:ﬂ_\' ol the body exee uting SHM whe Salutien T ;-_'
i freqency and nitiad phise. “Engle iy 3¢ N . ¥ = x,w Cosd | 5
il E : v, - v = X 0w cos30P
I Sadution: ' i = x, sinfuwi + ¢) (a) = e 3 ; !
. . standard equation X = 5, 0} (b) -2 o - ‘
| Compare the squation x = 10 sin{4£) with A:;.lhr ol i 2 b 7 ) = 3 () .é = K,._HE_ va¥d THA
Ampliteds = x, =10 : sl mhase w0 Exs | & - 2 z i
Maxiswam velocity = x,w = (10)(4) = 40 M 11 h“‘h"r e
L P s Frequency = f= 2= 2 2 Qﬂ'ﬂl’wwhigh.,,ﬂw‘h..\r bod 3 Solutien
Time period = T = =3 2 3 LR T0CK moctiog. SHM by v = 1w Cosf
Max. acceleration = xyest = (10)(4)" = 160 vEle fugpus
; (k) 45° (c) &0* (d) 90° 2 3
ﬁ Ty AZHAR IQBAL 03167058 ‘ E Hy AZHAR M)BAL 23167098594 -
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UHNIT 04 OSCILLATIONS & WAVES [
3. Fimd velocity when timse ks given OR find time when selagiry is gen.
S lulvbn
o . ' T Bt
The welocity of body exceisting SHM ol imstant £ = 800 '-‘i-’-:-'
¥ L oy, ay 22 v = x w Cosd5
(A e e s Y e
=
Salwlin:
Exsmple: e \
Al un.:lki‘m:.m velocnty of a bady execuling S s halfl of s v :.l‘q.m:ﬁl:m
2 vm— 0=
prum vabas 5 :
T 0 % @ = =t M
Allternate Solution o

1
v*
%‘ = v conf = 5 & coifi = E

-ﬁ-%:-ut-%

=

.,,_Jmi'-*m{'.:ﬂ.;.h#la:?’é._h ime e
.,.;f.‘rlﬂflr*qﬁl&eﬂ .;JT!"...‘I‘J. S gn B Teme

‘?.lrr'! =y
T3

Graph between velosity snd displacement b
am

1 1 add & wr velscity
Graph betwees velocity and & or 3

and time is coslme caFve.

1. Comparisos [ype questions.

#-rwﬂ(hﬁ:‘)‘—

Selas
,‘wm”"‘

AT T
hody execiting SHM i3 given a8 v = 10 cos 2t . Fisd amplstude,

Example: velocity 2 o ., ime perod, frequency ol mu.i.lil phase

m&m ;‘:::n':ﬂ; = 10 cos 2t with |:: Tzﬂ.'ﬂ“" v = wycosifut + ¢) =
L Sapaa? e n A =N =1
. e T 7eiet |
By AZHAR IQRAL 033610348

"

CADEWM

' 1,7 Welpcity In berms of displacensent:

— =
f ., aixd ¥ Al mean position x5 = ()
e -zt = o |pd = -
r qll. =2 -y o= r [ marimum)

* Al mean position x = ¥,

= v = 0 (minimum)

' x [ =
=X l—E = "qll_ff

¥ Spocd l:"-Pl’l'!_ll-"lllll"l INCredsss whes if i mov g bow
speed decreases when it is movEng away from the o

ards ¢enter of the cwcle and 2t

enter of cirele

;ii::;lﬂ. . 4 ;
8 body i3 executing SHM them at wha o
i v gadrd — i | rp—
displacement velocity i half of s wE - m 3 = —x
u‘ﬁl:u!:mn velogly. - . . o \
iq]_' I'-'-"I-'I— — i rl -yt :1_,1‘:‘,’.'
> 2 - :
: B ] 3
)ﬂ ';ﬁ:ﬁl—l ='Il"l.l"——'_=:l-1'1 3xg
[(3 7 'h ‘ 2
ix
-
y .
! TR i p B LS duroce f dinplacoment <V elocity

# Replace w, by x, and vice versa
] . i T
¥ Rtphceih-‘T and vice versa,

PR * Replace 0 by | and vice VErsa

* Replace -. by 1
W v

¥ Siner Point P tx meerving s circulas path with uniform
w hence in only posses centripetsl siceleratzon

- r'm‘i“ﬂ‘h‘lﬂk the center of Ehe cirele ;
h\’tnm]mmm-cm * sockeratson of projection N
xecuting SHM From e figure

’ a
SIOF B — oF a= a 3ing

T =

By AZHAR IQRAL 015 09880
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. g . N
UNIT o4 OSCILLATIONS & WAVES ___
— n fisd B when sceeleration B ghen.
en & i ghven OR i
1. Find acceleration = g
Xgu 3in
e . SHA at angle 307 18 a= e 5:
i - wi":‘““““‘-‘ :] ] (dl:l &y a = 2 - T
3 B 1 e) =
(Iﬂh A:l. [1.3] :"i 2 £
"’nl:lll!lp;m4 i
o . ng ae 1’.5 nna‘
; . s SN 18 =m = -
Fea whkh&fﬂutﬂ:mufml .lh‘-.!:’;':n.uun; o “ o ._ﬁ B I
30" ) 45 {c) &
e . : . wite Veril
1. Find tims whea acceleTation is given and m[‘-nr“ 'l
Fasmphe: £ i (=i il i = AP \
L ody eocuting SHM ot instart LS g “ohdnt
Acceberaivon of 8 L o ay {d) a, a = X s i }‘
ﬂér ﬁb] - ',E‘] = ; t.:i._\: p A
(EJT i - L i
Salwthen:a = g sing ‘
g 2, i ‘
Examphe: gt 8 LT }
[ the body 13 or 3 2 :
Mwﬂwﬂﬁxgﬂﬂﬂﬂo 4 = 3 _1”F

oot mmplivade

= fsin 2l -
timme pegiod, froquensy =5

xocuking SHM is given & a

Exsmple; acccleration off & bady €

s velocity.
initial phase
Salution i

aw o, skt +9)

8 sin 2¢ with the standard equation

'
Compere the cquation @ = — " e — ]

OSCILLATIONS & WAVES
PFHASI

Angle
y{nn;ﬂdﬁm‘i.
o Imitial phascati = 0= f
o phase durisg the time = wt
o Touwl phase = wi + 2 \

2 1w 1, pin{wl + ) ¥ S I, a0t & 0 a = =, dnlet + 3)
— - -n- " ~
— Mty puricom ] g il ¥ K, it od a g T T
O | =
k Exiremss poist o [ - I X, 0l Fow =T iRt

Fhase difference between diiplacement and velaedty 15 B0*
Fhase @ (Terence hetwoen velocity and sceclesation iz 90°.

Praise & Yeremor hetween displacement and acceleration i 180

* ,w; SPRIng System e s ismple hammonic mation
S Remaniag force hasy body back tewards mean position

i el poditesd &g 10 Inoriia

k em— F—t

M i
Xs x= re=X x=i( A

m Applied force is directly propartional te extension produced in ipring .

Fax
| |'H

* The graph berween §
lare

* Slope of the Eraph represents the spring constant

* Area umder lorce-extension |

Bfaph repeesents the work

done or P E

oroe wnd ex ST 1l 3 siraagha

- [.I‘lﬁ_.ﬂ RENEg -'L'I"!Jlﬂ-.'i..'“Ll'i. d..\f.rdq_u ..-ru':'

F - - [
l"l-'-J---\.ZI-.w.F‘l,_'v_ I i TR i et
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UNIT 84 OSCILLATIONS & WAVES I
Solution:

Eatmpe i ' K = zlope = Tan#

Farce-exicesion graph fos two different springs 18 shown in the Tﬁ. "l:'“m.

fipare below. Find the ratio between theis spring clnsant ¥ ™ Tant0®

|
= 1
ot b

{a)1:v3 (b1 {c)1:3 ()31

ramphe Solstion e

E T : . : : 2
Fome-cabensbos graph hrmﬁﬂmmuﬂmnmmt I*I S
Iipa!bﬂnwjnuhch;_ﬂtm&uminm ,"i.-"‘: "
F z

(&) st (b) 2ad {c)zame {d) pero in both

Examphe: Force-extonissa graph fos 3 spring = shown inthe | Solutien:

: i F 30N
figure below. The value af speing constant and P.E stored in K=C=oes
o . 200 PR
N

8 i5x 10-Tm
W = Ared
15N

= !—\I:]S‘ ﬁlﬂ'i}.if‘ﬁji'.: 23]

» Speing constanl &nd surfncs 1endasn
have saoh Unit.

¥ Spring constant depends opoe .
Lempefalas and paiuce of the mabend

» Sprng cofsian {3 it pendent of ;
spplicd forte and exteageon produce

‘ i/ SprAE

| i i wlutiem:

i Fxample: A mass of Skg nwmdndmlh-@m:pmwm Salut .
ad| Fuanmzmamanmnmﬂ!wim k==

the spring will be -
‘ u!::“;u Mm!  (b) 5000 Nm' (c) 250 M (250N

S AL o

x
- iuklk IS0 Nlllul
=t

M CECILLATIONS & WAVES

I sprimgs are connected end fo end thiv combination is known

a3 peries combinaiion
I Ky=s Cmd 23 Lol indiformmi vale 5701 1 pr
gl |
.l'l.:- (e ] o ’
A £ = = Y
3 Koy = on; [ lured 2 = ol g e n i Rerent vadoe st 1) 3 Sy
i
e el e - )
T T Gl 23 o o Ly it vl 1) 3 R
()
Exsmpde | Exampls 2 = %
NOTE o
h | o i
. Equivalenr 1pving conitant reries ; ,2.';.
de lead than mintmmm jpeing et i
cona o ki
i |
nd to decreang ihe spring .
CoAmTlant roriags are conneeied I"]: ?
K s deries
1
I Ky = E - .; -
i =Y
 SEISETRIE connecied side by side I'mrn = m“" l 5
hnlhu- combination 1 know fi & K i o N : 2
~£Ulht"h|',-""r.r'.-,_; e Finsing » e 1 4
= B,
. LR = e
I |||||,.||!.."|,,q i
W springs 5 |
e commeciod side by sade I
! Ky = ny l‘ru'r }h then equivalent spring constant is given s i
1 R‘* . : 0 oo af springs Baving same value are contccted i pasalle] ) . F =
: x.‘.. & 2 * {IF springs hanving difTerent values are onnected wm parallel )
4 'I‘nhern: I
! #PINgG constant springs sre connected in paralicl
. By AZHAR DIBAL 0516 0588
vk
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l!.l. speiag of ppeing constant K is o a0 1’
el parts then spring comatant of ach pait

P hn@lhiﬂ Roluiwwn: -
M'L ofthe I spring is cul inbo Ul pd

then (K = {)

ratie in & will be oppoals

Exassples: |f spring is cut so 140 parts
(he ratio 1:2 then the ratio between Spsg

will be :
Pmn 12 Wl SIE ] ) &:1

bsck towards ifs mean position \
Ferce which brings e body ba o H DI TT

¥ Restonng force is the foree whig!

in e body
> FomFo = —Krm-mu's (K=ma') e
¥ l{miwm-isdwmdmmdwnﬂsnmm = s,
ad is opposite to displacemenl.
* ﬁbﬁwnﬂmm foeoe and displaccssend 18 & l i
sraight line in 2~ and 4 Quadranl
Fummiphe: mruhmmwmm Muml:tmudw i -
in thi agure ‘Slnpeal'!h!'.ﬂmdmml’mﬁw 1
o o
- NJN’ = slape = = = .r"
b} 1w [ et e e
ﬁ_ﬂw"r\ii

Veeoleralin:

K
mar. arceleration = — —y
o] L ]

L B

Angular frequency oaly depends upon spring

ﬂmpk harraoess maofinn | Cofciant and mass ispended and indepeiders
R—— | af amplitude and gravity

Henee mass Epring syslém i CxECulimg

Tevm and Tao— favk

Note: Frequency only dependi upon spring

wonstant and mass sesponded and imdependent |
of ampditude smd Eravily

e Tene penad anly ¢ ponds upaOn spring
anLend mati suspended and

i of amplitede and Eravity

vertically then we may write F=mg :
AQEMY- - - 3-:
—
[ -
.“"Ilumdlzi@
1 nyx
Since now x o
& hence time periad snd 1) e
o a'ln.l'. TRQUEAy are 18ill
E&l.i-rh- ”‘ £y ;
e 3 ke mass i ic.
Micn ¢ 4 #apended with a ventical spring peoduces
“mmwmhm If it is set into oscillations its time m;rziuﬁ
- .
B 17y f:i:, : = 2r | 2 .
- TR T
' y10x 100 5
W B aneoeoeens
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hisplacemeint

Imnwmm.’lornm e K

= i ‘.I' = K
S[ITG SYSIER 08 GIVET a3 e ,Jm“
¥ = X, Jimad —
= | k S| [
| K = ;(IE'I'I'J;"JI_E
| o x = I,NNJ;! I
gl
maz. displacement = I, ’ vay, 1=~y
5
max. welocity Vg = Egdh ™ RGN

light and iniendgbe sinng
Simple pendulum cofdists of small beavy mass aspended with 8 light and an

whase other end is flxed with rigid sepgoet
= lengih of pendulum

; = MTuhr displacenvent with wertical axis
£ = distance from mean pasition ;
x = displacerment from mean position
mg = welght ‘
mgeasl = companent along the string

mgsing = component perpendsoular

: 1o the string

Sinoe no aoccheration 8 prodused along e string hemwe net force along the string 13 #0
: T =mgeosh = 0

T = mgeesd
= 0] Jenion it maximEm and equal 1o weight r

o ) T emmmiaon s AN
small then cozé = land T = mg = oo

- rny.‘ng E Q]
% At mean position (8
% Al cirems positon (§ = mari
» If engular displacement # is very

mstant

——
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NIT 04 OSCILLATIONS & WAVES bars o il !

25
mwﬂu mgsin® brings the body hack If pendulum makes an angle 8 with the :"-"I_g_"
powardd 15 mean posilacs horizeatsl midead of verical then ¥ a{_.

¥ -we sign indicasies that it i direcred ! oozt
fowandd the mean poastion Hetoring lorce is =
¥ Terque acting on peadslum is . B
mgfaing j — e j“'ﬁ .
veceleratnen :
"
L
l gy | 4 ..h g
' ‘ . pr.mHl; ok y s = [ i X & g° = |_’ | "{
J L.
; F rind m § o (- @ -“_] = it
a r it g
- W :
ams —g— };‘
¢ = 1 ol
e and @ e 7 )
z N I
3 X = Node: | &,
e pendalum ciccutes SHM for (i) Amgulss fre  de y
ldipalar displac o ; ey il iy il
placement "8 ength of pesstalum and sccelerstion due o o N
Eraviny =
(ai) It i independen of ampdinade mnd mans of ,"'_.‘ L
e o | oIS
k. i
LY
.'1,'. g
| - =~ | — [
[ Te T oamd T oo L = Te g ard Tn:‘-.]., l L
Mage: = | Moe: d I
K r oy By Aese 2 | ’ -" i
" Tu, % upon length and Arh rapncy only depends upon lml‘u' and
Secelerstion duc ta gravin, Socciention e 1o it
- 1 b HRETAS |
Tis Edependent of amplitude and * Frequency is independent of amplioade |
Mass of the body. and mass of the body
| |
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o OSCILLATIONS & WAVES _ e L
Fe oy
i - [k
g1, .
[\l ¢ thie surface of carth] “ g
¥ Al howght b value of "¢ 13 given s e ' ko
: ¥ i
cendls s calbed second pendulum . e i
Y e K . “:'““::;m (whena = 9 fmz™ ) & = war "'.."
T = Zsec. =05 s f= - - ¥ By incresuing the beight vadue of ‘" | R0 ‘ S
decreass. - v# *i 1
E: el 1N ame period of second pendulm on sarface Sefution: Two secomd - Phwrss ki = Torree > Sin-n b ’ J Tari
wamplel: : e S e i 4 | P
of E-Iﬂ: s P secands. Then L porsd af second | wriihd g Teeomd pradchan ot o — y - i
pendidum on surface o moon wil ': T | i e h== k=R k= 2R h = IR g
5.6 cwome U e | T T - ST
mpImer (B 2B “ o] P =l o & 1
| Setution: =g P 2| S | O ul T o
Examplel: | iR > -
- ; sarth 18 o = - wm T =
““mm‘ﬂm‘m;umdulmm - T = En."_

¥ o
_ o then its ime perind will | Y | I depth of earih |
seconds and 1 |s'1-hlﬂt~1 liT_“. G | Asg =l =T = Wb T|= 2y s

[ [valve of Jusem = 4

[dnfimaty l

(&) 2sex (b} 28 see  Le)' D sex

= AIdepth " vabue of "¢ i given as
i MR = d)
a -T

= By irh:..'lﬂ.uml.: depth value aff 'H' decreancy

e e g AL i i st

L _R -
qu“r‘lﬂ'ﬂ‘lﬂ'u ; Pl = I il 'm
P 2
GMIR - '.:' |
§ = L T
_GMI3) on g T
T
]
1o s iy ﬂnwmrfxccﬁf cagth is Vs I'.:.
= chulm for g _ At cener of the plancts )
‘ ol § o inflame nce fromm the nlame 1
C . ta sharier ; oz freem the plaset L
% At peles valae of g is mtln.l:::l'; ;I"Ig . it e ot s pevolving around the easth 3
disasnee mc:nm.nfﬂﬂh,r g, Inside a freely falling system ;
: i af & - AL
2 o.fmmh::h maximum Suc 0 1| pendulum is infinity and frequency will be zero) oy
AL equator ¥ . - _
‘ o distance Trom cenlef of carth and dus 10 3 o
\ o InJ grth. (value of g vanss imversely LIt s mon Mg upward with acoeleration "s” then g’ = g + g (& imcr ] k
{ f i 3 ] Y ol Bl o L I T2 (g [TEIS
‘ reAstion & - ih ” ar 31 @i vy al H‘ e I r"l-.l'ﬂll"_, i ST ird wilh sceleration ‘a2’ the =k ,t”
with rotation af €arl w : B S U g =g-a (gdecreases)
| : ! ol Mﬂ-ﬂ#lm“u | H IL 15 &l st OF mow g with unsform veloct {a=0)ihen g .
b+ carth increases value ] | T ¥ L heng =g
| = ] 4 Iy moving in boneontal direction with accelenaion g then N
|1 ¥ ;mw!mwaW“m°r‘ 8 = g7+ al(g increases)
» B mminﬁ from ecquator 1o pole vabise of 'E-
| ¥
o Y ; i
AL | E By AZHAR IQBAL 0156 7058154
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§=9 g =g §=0
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[ a body is execmting SHAM i P.E and K-E imierehanged inte cock ather Duf ieia!
' ol 5 -
amipirwl of eACTET always rrmdas ceniidel

¥ [In streaching the spring work i done by
- variable force.
¥ Expressions fos work dome
i W=ifx

B W=kt

Fi
na, W= S
Salution:
Fxsmphel: al’ ! Salution
If twa difficrent springs ane subjec ted 1 Same Aot “

- .l
force and the fatio bEtwoom thein extersions 1 102 then

= W X X
d’:nllﬁhﬂﬁﬂﬂwumdmmllh |

ENERGY CONVE RSO 1N SHN

{F = consian)

-
20 patio betweenwork i 1=

(a) 12 (b} 2:1 {c) 14 ()41 I
zample It : e Fak
Ta produce 2cm extension in the spring &/ work i don W i <
on it. How much work is required 1o produce e W o x? (k= constant)
E.Klﬂ:lﬂﬂﬂ"' ; Sinoe cxlension i diowalled 50 ﬁ_‘{;.lr‘
B by 1 i) 200 idy40l hecomes 4 times W = 4(5) = 2!
Arm 1
== ™ TIAR IQBAL 0116709

g oo

UIT_ G4 OSCILLATIONS & WAVES !_-
e
xwmple: | Bolution:
[ 3 force i3 applied on 5 igring hanvesg spring conatant ‘ - 2y -
10Mm=" then work dane s equal 1o | W = o = ekt
& 1 :
im) 122 by 21 fc) 14 iy 4: 1 e B : o
— = 1,2 g
-mm 10 ¥ o
e :" ¢ |IL€
Fel
¥ Samce elitic foree i conservative foece o K . T
work Jomc ix equal to gus i P E I T
i
L L : L i mm gy -
| F"E'EH‘: P-E:;k:'.

F i

PE= — N
2k : peh

AL mepln Poilion ¥ i Palentia e,

i nesg i
[ 0 (i reures) < Ry = -

| # Al extreme podalion x = ¥ T
e B T

utiy | =N
PF.E= =kx; (maximum) xﬂ' Xa
-

’ mlntrmcnl ¥ o T_ L Wix -
— < L] o T X W
RE L 3 : | e |
' . — = 15 — : ; n vk
gy Al
| — e n ;,hr.i
| o
— e i
x
CABEMY & p:
e b 3
= E.-"“:_—‘.:_:L-' gl aF |
i & :
k& = SR =X ) k= mat) Tk
L KE d'-‘ﬁn;dg N \
x Y UPOn Shienp <oeritand amplitude sl
| . “f_‘-‘ﬂi-‘tmem_ 3,
> KESs }f‘dcﬁrﬂknl of mass of the body e
Al mean positien x = 0 = : : h
| e ;
K. E = —kxd (marimum) s
3 At .‘2 il X
"-im = X, =
K.Emp cmm‘m“}
| N B By AZHAR IQBAL 8136 1090850
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T.EmKE+F.E
1 2 1 +
T }:‘u:‘mkf_lg =)+ 51?’

T.Em= lix! wT.E™ l_ﬁrm.-:rjl. k = mu)

» [E.uﬂg-&pﬂdawmmcmm-d
smplinade :

= T.E is duectly pmpx:m!ﬂw‘qmdd'
amplimde (T.E @ x5l

% T.E of mass spring Syshers & indeporakent ol

displacement ared mass al the body

pasitien

If mation starts from sxirese

R P

Y E amd Fiond Iq-.rmd"l'

» KEi ascillating with
% P.E is oscilloning with frequency

‘_-,_--p.\i’ =

requency 3f wnd time

e TR

By AZHAR 1QBAL Y

3 I

I & o
1 , ;
& !"J,H d ‘r ) fi [ ‘. V
; !I o4 OECILLATIONS & WAVES
M Sslubisn; P § ME
AL what displacemeont P.E and K.E o 2 body ewecuting N -
e I __h.r‘?‘:'l'll.‘"'l.’_l
& =5 ‘mad-a
w3 A @ e S
i 25 = xd
¥ :
] T === T
12 § = -
® i m | o 3
i ¥ 3 2
X X, T I
s T — e WK,
) v o ;
LES s ¥a -
2 iﬂl? F :
-~ - 4
15 Ze via, = 5 |
£ z wd z e dowe L
E. E, = o T
3 B3 v =gt |
3E, R T T T 1
3 2 T :
Miplacemen |
I- _f‘__ e i | = 0 ¥, [maximim)
""'-"ih"-“_'f T, & | manamuem e 1
Astelemtion [ alie & T ]
e = | N ™ | dximum
rnf-_: ]
r— ! kX, = P, a” | A i)
Momeny S F: ~=|
—h,lir" - T, { S imum) 0
PE ; Ly )
. P ' ] = kX, (mazimum])
- '
: T + - L
"ﬁ-—-—x.f_ I = kx] (maximum) (1]
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CECILLATIONS & WAVES

Wave b disturbames in @ mvdimm whick traasfers caongy and momomium from on,

repion of space i ansther.
Wave do not tresslers matter,

L TYFPES (F WAVES

¥

- ¥

I Mamer Wave

5

—

Mechanical Waved

They require medim for their propagation

Electromagnetic Waves

When enler I

v dercy

Denser Mediarm

a

r

¥ They are produced by vibratang matber p.mck: g

% Water waves, WAVES in gpfing, waved in stnng, sound waves, ultzasound RV
infrasound waves are meehanical waves.

¥ In veooum speed of mechanical waves 15 B0 e

% When epser from rare io denser medium their speed and wavelength both indpeads

frequency remairs sam

Hare Medium

Denser Medasm

wih hoth decreases bl

¥ When caier from demser 10 rare meodiam their speed and waveleE

frogquency FEMALAs A )
Denser Medium

Rare Mediwm

& sl G

Ve S s

“-

CAD

=

When eater from ok
feequaency remain

St b0 rare medies thesr ieed

Harg .'u':!"-:‘. 1F g

Esnmply:
::Jx.h of following radision

mluhvhm

widl travel faster in glass
{18} Viaahle light
(D) Al have samne speed

apaiEH

By AZHAR IQBAL 0136

mmedve their speed and wivelengih both decereases but

# They da ot require medivem for their propaganion. T8 ‘k‘.
= Vibrating cleciric and magnetic fiel in perpendiculsr direction -;‘i. :._“'-
¥ Radio waves, macro waves, infrased, visible ght. shtravieles, x-rays and y-rays ace e
SISCRRAENELK waved
¥ Speciram
* Visible ligh
F In vacmm all omaghelc waves have manee spiid = 3w 10 m /i
¥ Relation ber veleagih and frequency is [ o ' '
i

and wavelength bor INCTesics. but

' Inmediom
W]

L

L |

Anvwer: tefrawed "'
Keason:
Infrared have greaser
wivelength thae others 5o
v d
By AZHAR POBAL 01147005094
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UNIT. 04 OSCILLATIONS & WAVES

= Wawed ansociaied with meoTing parTroles
P Mamer waves wene propossd by De-Heoglic
# For example De-Heogle wavekngth of a parucle is givem as

- -
4= e | ; | yimk v ime¥
= -+ T 1

5 [ i vzl ‘ - ' L
& L Jx— A= 4w =

Aur.m nmf-ihr o P VE | v

PROGRESSIVE OR TRAVELLING WAVES

* Waves which Franifer emergy by moving away frown sonvoe &f divigrbance ave cailed

progressive mavel
¥ Trasoverse and longiudisal waves are Do Lypes of progressive waves

T sy ers Warves gt
Hmhdklpuﬂrhgfﬂfmm .*E‘fl-:aa"rrf—f}
displaced ifa @ direciion perpeadicalar &

. q . [Raplacomcnl

| j . IR, visihle, uleawicle. -
= Waler waves, waves in string and all EM waves {radia, micowanes, 1K, vis

FEYE, FerayE) are IARSVETSc Wanves o
% When & transverse wave travelling inrare === 3
medii=n is reflected from denser medium

it undergn a plase change of 180

demser medium is reflected from rafe o e Mhacliorn
meditm no phase change oocurs e

Portion of wave in which particles are displaced above
their mean posstion

I’oﬂpm: of wave in which partsches arc displaced below

ibscar miean posttion A Trough
. W’

3

-

I B4

CBCILLATIONS & WAVES

quckly.

Waves dn which particles of the medius

are dbiplaced in @ direction aiong e

dirvction of propagetion of waver

b Roand wavel ulreiessd  waves
inlmsound waves and waves in eing

F When longifuding] waves travedling

mdium ix reflected from denaer modvam na

LJI-II';{I. DCours

L Jhﬁﬁ !'-ll'it isdinal wave travell
b medium s

& reflecied from e mediim i

¥ enderpacs a phase change of 1807,

CADI

Waveiempry.:

Distance Between  poo consecmtive
mpremtions  or o CEmEed ity
farefactiony iy Citlled wavelengih

lmﬂhﬁﬁ‘dl WaVER can nof |

Iu‘:Ill'lull WVeR cam e

< polanaed

%ol up imall hpen.lmcdumhds,lqmd:mdm

2

BE S hase [ Podarizaion )

Diamen bttt Tt ComBecuiier CREst or froighi i
palled wavelemgth.

¥ Tranaverse waves can be polarized
¥ Treeoverse waves can be set up only in sclids, in liquids and gases they ase

Fropogatssn —

ﬁﬁMdll'ﬂl’llllUl

arc cxampler of longirudinal waves H;lrh..n--n
f | " fmuhn Partion ol 1 ¢ wave w which densicy of particbei 13 high
l - ) = Rangfaction: Portion of the wave in which density of pasmseles iz h‘m.

in rare ===

e |
[T -

denger  ——

Cinifiprousion

damped out

Rart Meda,m
[ iy
g gy
— )
Al I ’I | 1 |l
SR
| |
3 4
l":uu.mm. L Ppre L R
e ,F'!

W I T rasrivpre frlangiradwal
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OSCILLATIONS & WANES

oA ¥ 1._

ﬁﬂgr ard riyimic disturbances in & medisim ary called prbedic wavei

1*E AT

Comiimusus,

+ Relation v = [ i oaly applicable lﬁrlp.mod::;:ﬂ.

pad > [Hntance 4 WENE I O BT . .

lz::k-ﬂk mm:'um wa r.-mmw poi!u.wt‘i:h m;n‘d;hh:.
Frequeacy: Hasaber ol waves passing thivugh & poinl 18 o0 ol

number af Wares
time

fm=

WEE S TV 0 PO TS O & WAYE

rilAsE RED VT IOss1TE B

 Poisis having same displaccments 2
well 55 same direction of motion M

Loa

o : = P 1 " i T
;‘I::l:ﬂeﬂm?;ﬂnm pwo i phase il g P Angher i affers
- i 114L- "
points 15 EVEN R .g.'.fle"._.C-ng'ﬁn_M[xh"f‘.(

A@ = 0, Zm, 4, B, ... = {Zn)m

in ints s 1 Jphe of A
i mmpﬁmpnmummmlmu
% [Path differcnce befwosn T ___.u_ s
For cxample path difference Betwecs A and E is 1 and path diflers

is 24
Examples: :
P?r Poisits A, E and | are in phase.
% Points B and F are in phase.
= F\niml)mdl-lmmphﬂt
* P\ainﬁCaﬂd(iarrinpﬁn‘:

S

a and b

OSCILLATIONS & WAVES

¥ FPomits having opposite displacemend or eppmite deecios af mol
P]u“rﬂdﬂi
¥ Phase difference between two sl of phase poests 15 0dd 7
4@ = 0, 2w 4w, 6w, ...= (In+ U)m

Exampls .'Md-ﬂrnnwhem\rnﬁn“:g'—:—.T- "

o are called oul of

- I"Iﬂhdi"ﬂtm between tan oul of phaie poinks is inbegral maliipls of =
4 1A 5k i '
o L e "IIH‘IZE
For example path diflerence betwoen A and C = =

Exsmgplea:
¥ Pednts A and T are oul of phase
* Poimts B and D are oul of plase

mr_ipp Bctween phase dilference and path difference given as
| - iw{&x)
F!

- SR A% e 2
B A PR Y W AR e LU A

Anawer:
neither an phase noe out of phase

= 14
i hl'hi e [ PEMEES 13 —"‘h(rl U‘m pl'un.l.\. e
= Because Puth difference i ither

(b Chui

{d) Nesther i phasic nor ot af phase

SFEED OF SOUND

Fhuasg

E

- _;!'

multiple of 4 mor f

iPsdizal weanica, L
1 e o = Y oo d of sound i

* s my emcdium #poed of scund is prven 2 | LS \-“E oF ¥ &

12 &€ |

1
,,lfﬁllpﬂ.l‘.ﬂ&ﬂ’l}' i
1 A
Slar——r

g praddibiliny. ‘"‘
‘ . Dersity or inemia af the meduam. |
) & L | | [ W Speed of sound is independent of |

| Inequency. waveleaglh or loudses

— J

H;  ——y —— - = -
In solids molecules are closely spaced 80 cach other s compared 1o liquids and gascs Bat
"‘ﬁmﬂwmﬂ\rdlnwhﬂn:tmtmhlyn I

OR E,2Epy>E S0 wo>wy>w,
Which of the allowing sound waves have greater spoed in air
{(a) 20 Hz (b 10000 e ) 00 Hz (&) All hawe same <

By AZHAR IQRAL 0757000054
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OSCILLATIONS & WAVES

SPEED OF SOUND N AR

Far calculating speed of ssund in sir Newion ssnmmad that when isund WV pases
thremgh air tempersiars of air remaing constant (sathermal pracest),

- fo"s Lo is applicable (PY = comstant)
= mnq 80 Nowion of for isothermal process, modulbus of elasticily ol mir i ogual »

pressure of 3 (£ = F = 1.01 x 10* pa)
¥ Accosding to Nowton speed of sound inosar is

P= Jf t'l E 3 F)
P

L
v [ROLXIE o0
1.29

P =
N Y
1| valas of speed of sound in air &t standand termperature (0*C) b

Experinsntal
332 my/s. : )
% There was about 15% ernes ia Newlon # calculations.

W

joms and rargfactions oviurs 18 rapdly dhai heap

” i 4 gpt]
% Laplece pointed suf thaf comp e i whae s

produced during the compreisions :
does not have -r:-f o fow #0 e cooler region shere pargfaciion Socurs.
. % Temperuiure of ir dofs ol PEmaia constint.

Sanc passape of sound o am adiahatic process
] DRGUS S
g mmnﬂ = gomifanl

» Relation betwesn pressare and volums i PV
i gprific hesl ar conihERl_preiiery
T — TR R sl

= E% -
¥ ¥ has o unit, no dimensicss and ¥ > 1

y = 167 r=14 y=15
: e - T3
= s almast dialosic w0 for e ¥ =] o -
: :,u.;:n: to Laglace of for sdighatic process moddus of clistigity of air & F
ptmmnhirf_fnyp) T
g Ancﬂdin;lnhptwt?.mﬂdﬂmd im adr 1%
‘ v E = yF)
i ¥P { ‘
y ve |5, uxaonxiet |,
1.29 k.
wiﬁlﬁ“

| — —g

ol desaity
= l 1
- - — :
== oy B : s
E’w - i Rz
U fabo between densities of 0 1o H s 16 4 e
v"' to My will be 1 - 4 1 48 16 = 1 hence matio bepween spoed of sound in 'n"}'i,;'
> ] It O

L A
¥ g, 4 i
R i 1 . s | A
[ L (LR £ 4. 1 .

%i: L OSCILLATIONS & wavEs

If wpand ¥y are apecds of sound in air sccording 1o Sews .
Laphace calculuiions thes which of the following is 1

I,

Wwmme =T eV il e =,

Shwce dendity is dircclly proportisss! th £ ] i
- it T prevsurg = rnnsruntll hende vpeed of sound
pol effecied by variation in presurne of air,

* Goaph between spocd of sound in air
VErses presssse s straight ling

i —
Ezsmple: If pressure od

= i 0 doasbled then speed of scand in 2ir w
(2} Become doublg 1 gar wll

iBiBccome Yitimes (<) Become half () Remain same~

Al &5 L i of sou ar L |
conHant PEesure and | Perature ‘m ol urd i 13 ifiversely PO sl
5 Ll

-
-]
[

b -

m= ¥oy 4
My 3 R el OR Wy, m b, 4
H : F,

F”’ Ahywy =y | Perisune m whick o Soldution:

will B¢ mimimum el al Toflowing pan speed of | Hy bwes density and
) Hy T -
3 LT (b5 () Note of these v s
e

L T ——
sl o ST d’ "

1 7'y ¢ and mperaters speid of sowad increaies #y imcreaning i 3

Reaton: By incressine 1 k>

: aron; By increasing e PR, vodume inchéaies and dengit decressed 5o speed ks
S & Boun g icans; % bz ‘ o
3 l" LT -

‘ _h}'nrmprnlurc FL the volume of gas i3 givenas ¥, = (1 + )

Where # & coefficker” of volume expantion md o=

I Y bedd
v'h‘;l(l+_|n;.i.}
CE
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ASCILLATIONS & WAVES
iemal o SqEane rool af absolwie emperaiur,

= ': Speed of seund in air ix dircenly

{Temperature in Kelvia}
n.Jﬁ OR Twv
" L

pox NT | OR
| Solmtion: v = ¥T or

Txwt

f:’:h:‘:mpﬂilm speed of sound will become | I ¢ is doubled, Temperature should ke 4.
doaghle  is ot 10°C mes

1-«)1:«’;'““Il = B 33T T = 410 + 273) = 4[287)
f;:; ‘HH '-; (dp 11325 = 1132K = 1132 = 273 = BO95Y

N
If speed Becomes n-ifes ihen i'.'-\--lgl;-r1
gemperature will Become mt e (T = 'l"VF)

= Smdo{mum:iumylﬂquﬂ‘ﬂ"?;;ljm“ ’/
if exl ;
v, mv, +061¢ |

¥ With one degree or ons K elvia rise in lemporalure spoed
af sound increases by (L6 1 m/s or 61 cmfs

PRINCIPLE OF SUPERI

rs 1 TIOS

’ fsum pars ]
gmultancously scted on mes
pwo Of MOofE waves a1 ] displacements

gebemic sum of their individus

I .
fisspil mofwm;kllll

lr- FieTr+- vy

v

By ATHAR !IQW&'* Ll

T
»

& [Imterferemce: When fwo waves of wume frequency and travelling in same darectsos superpose
with each other i
» Beats: When two waves of slightly differess requencies but eray

puperpose with each other

tiling 1 saeme dirgction
¥ Samtiomary: When two waves of same frequency but iy ¢l
with each other

» Ssperpasition of two waves of same frequency and travelling in same direction resalts 1

phenomenon called imferfercncr, g

Detractive rnfrd'!;r(.lrf aecury if
waves ang oul of phaie amd they cancel
@t the effect of rack otker,

Phase difference = odd m = (20 + 114

spokile dires o

SLPRE T

i opsiructive Inlerference:
Camplrictive imlrrfevence accur i

WS arE U plase amd ey reimforce be

affect af eack atker,

= Phasc Siforence = even & = [(In)n E

¥ Path'dillfercec = nd (irtcyr muhtiple offl . ot SR e L T

8. and A. are a mualiple of -

resuleant amplivude wall be 4, + 4.
fon befwecn intersily and amplitude is

Kesultant arsglitude wall be Ay = 4

\ _@leﬁ (emplitude)’

e |

MNMode s
- TS el ok L2 ]
Waves having conses o 1l

- - r
L LA :;__-I,L“Iﬂ

difference are

S 08

Ezample 1,
K twe ipeakery are o
| w BmLU= T ) s showy
M Waves have san
Tment ot poing P and 5

Thdis, i S waves o
A lepae

W ampdinadc then find resizdiass

At i
Poing P ooy dilterence between two waves is

5= 6m = 2m = 4m = 2{Zm)

= ¥} y
= ad L+ A 2m}

5 24 hemce 2™ order maxima

-
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VES _
unIT 04 OSCILLATIONS & WA m

Renstast displacemens = A +4 = 24 -
At poist P path difference betwern fwo = aves i

A N
.:.5=ﬁm—5m=l.m-ill_----\‘zm]

Since path dafference 13 ghmr.e I oeder maxisna oooar ol poisd P

Resubisnt displscement = A=A = 0

i | ravelllng s same
Superposition of twe waves having slightly different frequency but iravelling is sam

direction results a phenomensn calbed hu"H_ . A
Beats are periodic Flucheations between maximam asd minsmum s il
A single tuning fork produces sound waves of singhe l'rtqu;m.‘.:.' sy [ = 3L Mz
ﬁy loading soms Wax of plasticize of prongs of tunisg forks 1=
[ =30 Nz

I bwi taning Forks are soundcd together boats
2Hz = (31 =30} .
* Peat freguency is always equal to di

|

L

(reguency dogitmcs

w

are produced bavieg beal froquensy

=

flerence betwoen the froquendocs

Fovar = o= Fa

jl-q)h‘_ Two it WAVES z ; ing 15 saens o [(A‘lll.\.".h“
| L ERLE of I‘mﬂl’l\.bﬂl 20 Hix are Iﬂ-‘!ﬂ“ll‘l* 15 BT Ul

Fhaat = 54 =50 = 4Hz
i th
% If beat frequency (number of beats per second) 15 greater !
distinguished by buman €ar.
% Beats are wsefial in nening & sNng Enstrumerds
STATIONARY W AVES

aves of aame frequency bat iraveling

Superpasstion ol twa Wi D

phemomensn called stationary waves s sis

Examphe:
1f a sring
cepler twa WaVEE

i § WAVEE
dm:ﬁuon-nhmhpwnummmn:y‘dm e P

fixed at both of its ends i phocked from its
of same Frequomey travels in ofpasitc

Siring vibrates i & loop and

- inles ; e

Paints which shew permanently tere displacement arc called n

Energy is bounded beiween D consecutive nodks ‘
nu:.uunquummﬂ“

R Ll

an 10Hz. Beals ¢an gl s

in oppesite direction pesulis 3

OSCILLATIONS & WAVES

¥ All the partiches of strisg exocute SHM cucept nodes
¥ Distance between two cofseculive nodet §

4

¥ Distance between node 38d next snti-node is -
¥ Dimtemce between wo conseculive antinoede i

g

- r . »
Conseder JINng i3 vibraliag 13 three loops. What is dstance
betwoen frst fods and thard antsmode

A gy 24 P T
(“}'i I.'-l’.l—" L !T I:dll—‘--c'

Oy

e between Bode and next anti=node will be
k.-"“\ T,
T

v F Wi travelling an st

* M 3 stresched sting
B 18 08 <l waves
i Speed of tr
8 Fistenriom in the Etrimy
S i mass per umis lemprh of siring
L'Jlﬁiy“inu kgm-'
* Speed 1 inectly propost
PO of mass Per usal ler

nal to squase roo of

Zth ol sinng

=
Speed of waves in streiched stning is ind
¥ of vibeation

- Podati wikich wilrating with suimom amplitudy

are

If 13cm atring is vibrating in four segmenis {boops) then

strciched string are transverse waves

15 plucked fwo wafdverse w wes reaelling an oppoasie direclion

AFHIVETSC WANES i 2 streiched string is grven as

lensics and inversely proportionad to square

dependent of kength of Anng. namber of loops and

distance = 4 4 :

VAN F™an pHau ;.
T
I . : ‘v-/') -r
5 Y
|

Salition: L = 4 [-_;-.I

Ay
'|T,‘ = 1dcm
|2

A=bom thus

(<) 1.5
3] = Latm

l By AZHAR IQBAL 03B TEF
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Tiows & 8 - Ao OSCILLA s

= Solution] THOMS

= £ Lwch ariliatieay i wivick rach -L
;!‘:'::;i"‘ o i vt S Rl e ¥ o frequency iv imtegeal mutviple af fundamenial frequency are

e in strng will heoosae %o, speed will beoome two

.':“ e o o s - * . 5 are  prodeced  in siretched firing  Baving  fregocncies
1 - Oaly  hasmonic i b
() One fourth {4} One hall Ko pende LY FTenuinn Fu2fi 3040 . and waveleagry "L‘T::
Kl 3 Frequencecs other than harmonics sre damped out ek B
‘ ! thntnul Erequens 11 Lolmilan: ;; %
| | : — = - -V“ b " - -
if a string of length ¥ is phucked from lemgth 3 il wll e —= IF ] ¥ i3 _,*!' then which of the ledlawing T0 He ix moe antegral 5 x|
e ‘-l+‘__ e 1‘ . frequency waies £an fot B produced in siretched string mnultzple of 20 Hs e
" N f o T - {a} 40 Hz (B &0 He i \ ¥ 20 Ha R |
7 Neor f s e l.h fe} 70 Hz () 20 He 4y
% Number of podes formed = 2 iet 3
. '- I - l . e
P Bur al -f-'l_'ﬂ‘sf : . ic K “.
» Siring vibrabes with maimem wavel | ‘
e = e Sarieg i@ plucked from = ": |
1

¥ Mamber of laops formed = p
Number of nodes formed = 1 + 1
Number of amtinodes formed

1 [
3 Saring vibralcs with munimesn [Foquency 1€ fi= EJ:
frandamenial rogueendy. fundasnental bose of |-hasmonss

# [y nown &
1
» A _f'a:a.rf 1 [ -ﬁ J
‘ g 3

-]

: P
If & string is phacked from leagth 70 wibeates in b hoaps.

dewm-z
Nuuhnﬁn#iﬁum-l :
Huuhnafi\m-nmkﬂwmd.ﬂ_

e A==t

P

adwseng Rarmomic series thal i gremier than fumdssemsal

Frequency of 1" ove
Fm;u-:n..-_.,- aff ¥

L

W

Siring vibrascs with waveleagth
Suring vibralcs with frequency fi=2h

w

afy o T
Third Fourth Finth

. h < i lo
‘| 1f & string is phucked from begth < it vibral<s I wa loops

Namber of keops formed = 3

wumber af nodes Formed = 4

pumsber of Ant-sodes formed = 3
Srrimg vibesies with wavelength ie Ay

String vibrabes with frequency f:=2h .

_- . By ALHAR |WLOJH‘W'

Thard Fomrth Fifts

U
30

Sacond Third o

v W ¥Y¥Y
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s 4 10 changs the sension in string and thus change the frequen:y
7 Mk ch ke s e \anis length sre used b produce note off dilferem Froguencec,

i' &mi" l:ﬂwwmr:mﬂﬁumtw-mmﬂ'-orﬂnns'mmmmr it
B D : '

i i Solution;
S aver fone s &0 He then frequency | A over lone = 6 = 60

= [, = 10 Nz
Ind hamao

i frequency of 5°
4 bsrmonic will be

(ay IOHZ (&) 20 HE () ISHE ([ MWHE Frequency

=32f, = N Hz

E ple: Solution:

1f three consecutive frequencies of a harmonic :ﬁ:': m fi= 73 "='-I“l-‘ L3k
z = fi Ay requency o TWET
given a5 &0 Hz, 75 Hz. 90 Hz then froges 2 = 215 =0 bz

averione will be : 3 1
@5HZ (ISHZ (IWHE (HSOHL

STATIONARY W

wavel) Sanm prndwt arkanary weet i al

¥ Lowgitudinal wave {sound or presurd

calamm.
When we hlow air in an air columsn then

2
- " S
the relstion between incident and - s
reflected wave depends on whether “.'—-;q—i—b i s
reflecting end ks open of closed - » o

¥ (i) Al open cnd air molecules bave
compleie freedom of motn and can
vibrate with maximum  displacement

behave & anti pode. ;
r a:;i::“dmdm c;dmﬁnnot'drmohmluh.mmduﬂ displacemiend al Az maics

mﬂmpmmﬂymmuhmuumdr. .

¥ Although sound waves are longitadinal waves but the displacemsent of air moes
be represenied by a transvens wave . .‘ I
E!tupit‘ Which of the following meode af vibeation can not be presduced in fir gofumd

{a) Q (&) ::*2:""
(el ‘ _:":h ‘

‘Reason: At open end always anti-pode 2nd

{d) Al of these

al closed end always pode 15 formed
"By AZHAR IQBAL 0

T e

lwlﬁ# of length £ open an both ends o2 g
% Nussber of loops formed = | —_—
» Mumber of podes formed = | A;‘.—.—H\“ﬁ‘“ AN
¥ Number of anti-nodes fomsed = 2 L
> Wavehength: 4 = 2f {maxmmum wavelongth) =
# Froquency: fy = ;L‘_ (Whete ¥ s speed of sound in a)F ‘:_ s

¥ fiid known as Funcdasnenca) frequency or Fandsmonial

Barmsonic of fundamental tome

¥ Namber of loops formed = 2
¥ Number of modes foemed = 2
¥ MNumber ol anl-rodes (eemed

» Wavelength: 1= L = j, w20
\ Frequency: [, = 2f, = f, = %
- Mumber of kaops formed 1
—— E PE EOFTTST n |
o P LT T e i
- — £ ati 4=+l
' |
i OR
i ar
A W —
n

Wikre == 12 3

X ‘n!_m which cach frequency is integral multipie of fundamental frequency are

¥ :
: AN jopen Jemd  pape ofly  hamosdc e prodeced kaving Frogetncies
h. 21, Afy. 41, and wave length .ﬁl,_i =
BT

m‘- qu"'-'"tit'- olheer than harmonics are damped ce quickly
ﬁ -
-""?' 8 amy frequency @momg G harmomic that it preater than fundamental froguency.
Tamples; Frequency of 1" wremane = I :
Frequeacy of 2 overtone = 3,

ﬂm‘“ 3 overtone = 4f,

By AZHAR IGBAL 056 7098884
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{ ‘,"‘ & k ,.a al
4 F 8 i
' S ey Gt 2
. e it

OSCILLATIONS & WAVES oo g 04 ' SECILLATIONS & Waves inun Pt

I 2f; 3 4y 5fy such ascillations in which each frequency i integral multiple of bl ooy

: socod Third Fourth Fitsh are called harmanics,

First S : _ 3 If pipe &5 chosed m one ond ondy odd harmonics are prodkicd haviog B omcacie

B - L o L o351 — - and wavelengsh 4,4 4 il e
Fundamesial First Second Third Fouxth ‘ | " i Sl progunty

lons

% are 3 | o
m Am gvertone is any frequency smosg the harmenie series that b greater than fmduamental B,

P frequemcy. - . G
— = i requency of 1™ svertone = 3 ot
Consider a pips of length £ open at m‘h - | i J'rcj---n‘-x e ~""r"¢ *_. : %3
-~ quency of ¥ overtone = 5§ TN
# Number of loops "‘”"Dd - A m_:':'{:'. Freque _ of 3™ ax :"'. f:‘“ 'T: "".'.“.
= Nusnber of podes formed = 1 : ——— ' %
e camned = 1 % *
= Numbet of anti-nodes !‘E, @ al () I3 Jfl sfm T "’
* Wavelength: 4, = 4F (masisum] Ak Al = - 1
% Freguency: fy ® =  (minisvam) \ ) o Seoond I Bard Fourth Fiftly
= I-.rm =i ‘:yd_nmm%-\] et Fasdameritsl =
* [is known & fu : it First 3 : - —
hammsenic of fundamsental tont. Fusdy ) W
. IR _ — o the = Ferig Seoond Thrd Fomth % m
! Single loop is produced in chosed end pipe & | e w

i Ny | rdlﬁl!'lﬂilﬁf"'-""‘:m always anti-podes and 3t chosed end :l:“ e 13 H%Iﬁpr';"r-‘ ||--'|J~m M both ends, both cven and odd rr.-:qnlu afe prodissed ..1
N Becmais a1l open ed,l.ﬂﬂ w:di: pu-_ i clo it one o5l anly odd harmosses 2 i B s i T
formed. Hence 2™ harmonis "me hr' e = e b richer in harmosdes thas el i :r-n.- R s 2 byt cud (]
= s ied evd pupe G ;
) e
Ja = f——— 1 i
¥ Number of loops formed = 3 —ay » B
- SR o
Wumber of nodes formed = 4 A )’ wlﬁliﬂ frequesey of waves o &
; Meumber of gnli-raesdes mrmrd :._-’__"_—;—_{_, 3 sbserver i & called Dopplers effec . 1ne te relative metivn batwroms feurre snd =
- s &
e - | T, : s o
# Wavelength: d; = "' =3 i e/ ?wlq‘.: 8 et s first observed fo lght coming from a ¢ stani star =
: . P 3!’ —: 1'¥ #offecy i applicabds For al types of waves | bonginsdinal or [ |. ‘]
i ¥ Frequency: ’-! =4h &l 2 .Jrﬁthgq <8l or elecinn i) b L Of [ransverse, __'ll
! g
E m hnr;li | e
1 . her aif bod fntmcd"" i ""1'-"% disignee
4 » Number of boops : -1: ( “‘tm”'mﬁfﬂ'wdfw,lﬁw
; % Wumbsr of nodes formed = -.' R E E“Pl“':l' # effect is observed)

> rh'“ between source and obscrver dere

= Number of anti-nodes [Fmﬂ'lﬂﬂ T cascs then [Toquemcy imcreases

betwe 0
Frequeney: Where o= 1.3, 500 * I sy = WPEM Source and ¢ ':-‘-"-' incicaees B fnequeency decreases
f. - n,ﬁ j" & ohserver dors mod ch ahge them lfl'\i ey |
|

Where o= 13 5.0
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OSCILLATIONS & WAVES

o cbarves move 2t mobangn 7o Relaive s

s meilmiqmwhthmmmlﬁw:pﬂﬂimmﬁm‘ ;
Pept = P4 M,
where ¥ 13 speed of the wave and w0, 18 speed of ohsgrver ;
= |f observer Is menving Fawy [rom sours then relative spead
Vg 2R Uy
» wanummmwworummmm.

: inal
m:uoppln shift is produced only if source s mOvINg
¥ o peraroe meven B ot g5t~ changs LS W leagih

% I source is movisg towards te obscrver than spparcat wavekength decreases
and 4 =A-44

% If sousce it moving away from the source apparent wavelength increascs
and A = A+ad A

b Hmummmmwﬁuﬂhmmma =1

ol wave decreascs and

/i

gnd A4 = 0

Change in wavelength 44 is known a3 Daoppler shift and

= -
-t i T, ¥
s speed of source and [ is actasl freqracncy Ko Srivnfor e

Where U,
Doppher”s shift caly depends upon fwo (ackors

ﬁ}w"!’m‘f A= ﬂll
fii) Actual Frequemcy &4 %5

Sola then:
pgs B horn the sound of same frequency while spproschEig & | Ear®
1f two cars A and B b ) s 30 mis respestively them Dopplet shifl i Frason: ]
‘ ohserver with velogities 20 m/s 80 - (A = 1)
| v fear? : -
mace s TN A and B
nr @) Car A (W)CarB  (c) Same for Aand B (d) Zewo for
| ] - |
1 Solution: l
(! % Example: . i Yonnler skift is | 1R
1 b need ¥ then Doppler &
;'] I |; Hl“hmww-‘u the with Heaion: -
EN muaximum for? : 3 &) smame for all j),n-ll
2 ] Visible light  ( | !
“ #) IR el e EM waves ( ;
—
T By AZHAR IQBAL 033677

OSCLLATIONS & WaAVES

(aeneral pelabson for apparent frequency is given a

i

.u."" -e N

ety avcbarver |

% &

L' u @

v

1. M observer is moving towards stalienany ssurce

# Apparent frequesky increases
Fitch of sound ancresses.

Was elength remains same and Ad = 0

I abagrver is moving awsy from statbsnary source
[, =
| Lt

> 1= (=),

= Apparemt frequency decreases
# Pilch of sound decressed
* Waneler

N remiaing same and A4 = 0

Amm v o Powards stationary source
5L

> L)
- Apraren :,'I.u.‘...!'\_j- I feases
= Pitch of sound increases
D & i ® "Wavelerith resans samc and A4 = =
% Mooures
THUTEE i mevieg away lrom stars f |
Ve . : ISeNary source

wa':.[i_',

P AT

=
= Appasent Irequency decreases{f < f)

f = -
e
Mﬁ;{a‘;m’f*ﬁ F L"'-t;.l"..i.l.n\..j-,r._:-,,‘

r ¥ -
Vo' o ohaereer S

ol v P I

Feiem

- Pitch of sound 1% feases
i

B
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OECILLATIONS & WAVES

¥ Wavelengih increases (1 = 4]

UNIT D4

& i source and abacrver are moving away from ench

ather.
» = (EE) :
¥ Apparent frequency increases (f > n
% Wavebength decreases [1 < 4)
& I source amd shagrver are moving tewards cach il ,":Q
other. ‘ Il' I.-"r—.-. A v' 2
> = (2N )
i decreases (f = [ | g Lo
* Apparont frequency 'H__\__,--"/

* Wavekngth incresses A > A

RADAR ix sn ablecyiation of ® radio snplificalson
dictoction and ranging

It uses radis wanves for detoction off abgects. .

RADAR is used to desermine the range (= Let) where
¢ i speed of light and U is Ume between irasisnission and
reception of radic sgnal

+ RADAR i wsed 10 dedcrming ipeed

s shifi.
ranssmitter and A4 1 Doppler's #hi
% ¥ an object is approaching the EADAR then 4 decreases
If an object is preceding the RADAR then 4 increasss

LR

[ reviation of “sond navigala s lr

s

i T SOMAR is an abb
I e rasound

i 3 SONAR wses ultrasound waves po
SOMAR is used ﬁormlimudwmmmnn;:
and speed of submmarines :

SOMAR s used to fixed sea depts and undoriea

[oilie =4

| -

of obpects [‘u' = Ji{ad) Jwhere [ i actual froguensy

i
e

W T
4 . X it "
o . "'glj‘[ 7
o b : ‘; " . .
e— OSCILLATIONS & WavES -
- -' 1 . . h n I‘
I m stir iz mSvang away Froen carth s If star i movin ¥ fre !
| i - Wrving away froen earth s spectram .
pctnam i8 shifted wwands longes 15 shifled towards skorter aavelength | blae t j
wvalength (krwards red) it is known a3 red — end) it is known a3 b shift A IP!".I'-".*‘
e L SRR Y R Ry : :
o
- =
;!:4‘
| I WaAVEd i i -
Ligh are stretehed {red-shifi) Light waves are campreid |blwe-shifiy
- ::I”
') & RADAR specd trap uses microwaves in determing vehicles speed i
#\8peed of vebicle can be calculated by (u, = FAL) whe : f : { l;
= [y 4 winere [ 15 actual frequency snd A4 i< e
Dm: 7 |
Ds You bl ‘
Llifscund waves of fres sy § I
i > MH. 1 Sled
blood Mleew Ehrvmgh nu:.-;:ﬂuim ’ls? iinin e e ity o2 H.
" g et apparenl freqeoncy depens upom velocity of flow of Blooed e
: 74

D Vou Knew

Echalocation alkms dol detes . . : eobo
; s dulphens 1o E srvall Loy - )
7 i i i 5 B s L i ¢ B
- Tin the ﬁh- st andl thickness of ; "Md g " d : |
= : ) Bl ¥
g
W
; (!
i

Foicu ol L
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HEAT AND THERMODYNARICS__
—— HEAT AND
EALLRSR THERMODYNAMICS

m Head is hpe & cmergy [lowing dur i difference in femperaiure of e bedice

o hotness. of coddaess of a body
[ average K.E of molecubes of & Subbtance

= Macroscopecally 1SMPCTAREE IS MEkUlE
*  Microscopecally 1SHPETARST IS AN O

THEORY OF GASES

KINETIL MOLECUL
# There ame bwo evidenoe for kincts molocular heory of gases
{1p Dhffasian (i) Brownian molssm

with el

425 of very emall discrete partiches calbed molocules

= All gascs consi
moton A 8l poisible dsrocisons

¥ (Gas modecules are in sate of random
el IEH

Wiolocules of gas arc conaantly collsding with cach othver and with walls ol R iine.
ectly clastic colhision

force on cach other eXorpt collision
arcd @ volume of g3 (vol

Collision of maodecules is perd
Malecubes of gas do not exorl
Volume sccupied by gas malecules is megligibbe as somp

comtaanet ).

W

Pressure of gas i defined 53 momenium tramaferred to
walls of container per second per usit ares due to
continssus collisions of gas meleosles with the walli of
conluiner.
= Comsider N mamber
box of side

- If & molecal
rebounds back with same webocify
| thes

Y Yy Y

of molesules coeboued 18 o cubscal

¢ ol maks ‘m° MOYIng with velocity ¥y,
{due 1o clastic oollidzon)

Change in momenban = Fy = P o= (=mwy) = vy, )

= =rmnx

SO — e e

u]}'&_-!m'f;ﬁ

|
i

@ 'l'u '“’- Y S b L 4 . ! |
u A1 o e e A 1y i
P o R £
=3 Ao W Hi)

o

- HEAT AND THERMGOYNAMICS s Pasblisice)

» Time betwiten Iwd consevubive collisions Ar = 2F

¥l .

3 poa. of colllisiont per second - 22
4

¥ Ferce exeried by molecule on the wall = 222287 = Sem

= .'.-.

P'l,zm—:":l:‘ *is

Total force on the wall ABCD = F,_ +

Fax # & F,
;
mv?.  mpd
B L T
7 - -

¥ Pressure on the wall ABCD = = (gl 3
: i_J{P"u * F"!L! +*

+ vE, )

P mf(u‘m. +0d 44 wh, )
v |

v

;-) T

* Dnsicy of gay = = S m
T gl r 3

Average vel e FLaTyE
ecity _!TJ:‘{F‘)-,G

- T ——
- —— |

Average square velocity = L
=
r“.lf“‘j' B Vi e Il:'!-r--'a +igd
= I- 1 :
==

- T — _ : |
e g 2 3 i
F”"&:ﬂqﬂ mean fquare v

N w

qﬂﬁ( ik
| *: becules are ia random motion heseg < g2 :
>m oo gt £l
Similarly £, = p < 7 : RS

>and By = p o pf
SRR R < a2
= rLW 2wl L ._.lnl =
T

r o [Paseal™s jaw)

N
et p
Preisure on any wall of container is iy —

Exampy, ecule

0 velogin

E ¥ oF speod of ca

g[wmhmw P & doubled then Solwtien: As P o g >
. Fl

I v is doubled, P will

: YHalflc) Four Times +(d) Remsias same

e —

become four nmes
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ke B =

g 1 D'IHWI

ST 08 HEAT AN B AP w < v
Ezample: 3 Jecales i disgblod, pressure of W = 2 = ix doubled. T
L “"7“" ol ol 3 will Becoms double
£ g ST i Hemauns sams

l%l.] Dshde < (b) Half i) Four Tans

Kinctic Eqguation of gis
% Kinetic squation of ad is given a8 P=

. 5 L
;P"Ct‘ >m "-'Cl' >

iW-:—l-mH-\:v’:-

P 4 E>
{ .! = K ‘

P lf£ = N, = congtant thenP =< K.E >
¥

(eneral Gas Equatwn:

» (Gemcral gas equation foe n’ mobs is gIVED a8

“mkuﬁurﬂgupumndmﬂunihk-ﬂ.3ﬂ..'mu!“.i.""
] : s

= IfnuﬂTmcmmmnqu;(Baylt%hw]

% [fmand T are constanl b ¥ & T (Charie 5 l?n‘]

F Ll‘deTwmnauhhml' un(dw_pufr“l’w]

" Itn:ﬂb‘mcmmnﬂmﬂuf(mm:law]

: ; er b callied Boltrmile s dn:LEn S

i Avopadro's pamber i £
The ratio- of pnmlgucnmwﬂn:-

‘ R (&1 0w 1037 K-
i indk:mﬁg Llﬂ.:l }
A ]

| "5 manbet | Solwiken:
| o L st Bm""“"mﬂ""’ N k=R =0 714
e in 51 amits) ks alwe waal 10 7 )
I l::js;;::s:“ ::.;::;;r 10 (c) LIE =10 # - [d)on

& Lalation:

The ratia of unit of ol tzmmann 1o wit of Geneial gas

FExamplé: e
o T 7]
i{n] l'ﬂd\kl, eq'-llm mole™d « €} mobe~?  (d)one

By mmm 0336

B

ST

r cet .JL";' !i’-”‘i"l.' anid =K. F>
% Al any temperabare T [Kelvin)<K B

3
L K.E>= E:cf

:D it 1
Cj ﬁ’g?fﬁ?oxm 4 M EanEs | = 50138 % 10-)(300)

N <K E>=T X
B Averags '—Edm“rﬂ only dependy wpaw Iemperaiure and ﬂ!ffpflﬁml‘
Example: Al room lemperature which of the following gan Salation
# H’h‘\tﬂﬂlﬂr ber aversge kinetic encrgy SiRce '..'-3- PErAbare is sasse
m".t {B) £ [k N, (d) AN have 156%¢ energsy + w0 b B> ol aleo same
Exampie: s 3 Selutisn: < K. F = m 24T
Mw“ L, avenge K. 'fﬁmrﬂﬂlﬁult\lh\ﬂlh : : G iy g
) 6 22 10T ] (b} 60 = 10738 | (put T = I7 + 273 = 300K)

: Fropertional ko presure,
H: clf rnand T = CORILEnE)

sli(where k is constant and & = nfTy
Pi¥,; )

Fa ra
- ¢ ¥
r 3 — Ay
.-"l
I
[
i 1 il

: ’ -N- 8 4 k
hﬁ. If at two different ¢ .

n‘ i 1 anstant iemperatures T, and T, Sl

T betw 22 ] % % ¥

‘ ik npm’l‘_'" ihown is i figure then slape of P
: : Sraph =

-

‘ (7

= PV = k w nRT

[

J-.k"l"" = mold )

T

= Slope =T
‘mrl,:'ra ikj T
ilymr, ml\‘.- i Slope of Ty larger them Ty
eln i
: aly>T

= By AZHAR IQBAL 0336.T0988%
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HEAT AMD Tmmmﬂlﬂ! -

af @ pan @nd preisire ary kept constaw! then volamse of ga i direcily

w [ murmber of meles
thonal do ity absolelé lewapsrature.
¥ o T { Hn and P are coastanih
¥ W T
¥ #’%“Flfi= 2l

4 Different graph for Charie’s kaw
£ ¥ }_
T

3 W =
T
’ —
—— .
v 1

ik =) s PV mnkT ==

%+ m k (wiere K i constas] &
T
Selution!
.u.nm-mrrmmcmmgpummnmdp,gw -._u_l S0
Example: cen volume and tomperature of & gas is shown in Slope of graph = 5
; | = 5 [ape W -
the figure below then :
g Py =My
by P o Py
3 f > F;- i 1
(e} Py = Py {d) Mone of thest

:l +_-j iy 1
+ Rool mvean square velocity is given 88 B ==y

Jecule

where “m is mass of cach me

oot mean squars vesocity depends 3. Harare of the gas (¥ % 72

F
1. Temperature (¥ &
N
P fm T -~
£
——
T
salution:
fisllomimig gA% i o =
atare which of the : Siest Vems © om
Example: M.‘ roam Iemper ool EVCAR SUAIT vebatily ¢ | H, bas greste? Fmi
mrolecules will have greascd () All have same nerEY | Hy

(1 Nz

(a) Hz ¥ (b) €03

T HEAT AND THERMODYHAMICS _—
%‘ prlanond

 far pow mean sgware velocily are

AT [1pw [3F

e — [ S el = = [—

gernd J M AN S o
i

T E
)

Sum of all forms of molccule energies (F.E and K.E) is called internal energy. .-
¥ Forideal gas melecule P.£ = 0, bocause there s no force of stiraction ce repuluon 1 :-.".
between malecules e
¥ If gas is mono-atomic molecules posses caly tranalational K F e~
¥ er’ i diatomnic or podyatsmic molecules posses tranilational. vibrational and rotitional ‘-'" i
KE s

¥ Since K.E oaly depend i IEMporature pesd
upsan RErEeEr Muie

* By increascs temperaswre intermal Wk
-~ EINTREY inereasey and vice veria e
SSAL constant fomperature {iothermal 5
process) U = rorgtant and AU = (1] Al Ny | empgratuee

=T o~ Imermal Enargy g £ 0rF ldeal

A fumetion whick only depends wpon erRy = Temperature
imiiial @md final wates awd imdependear
qugl‘hﬂ”m:f & called £rade fuwetion
hangein internal cocryy is a state famction (i.¢ independent of path followed)
I 8 s33%em changes state (P V) b % S — gy
e

(P, ¥) along two difTerent path a
shown im figare |

Wark das
s diang in (he : ol
Hem fhe # Work done by the sysiem is taken pesitive

o
; ik Wl i
pler | k "W‘ #l constant presiure I is F Work done on the systers is taken negative

‘ . ¥ = Area umder P = V praph is equal s wovl
< Ws PaV orw = P(V, - 1) e

7] By AZHAR IQBAL 2106709085
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HWEAT AND THERMODYHAMICS

— I by D
e e ¥ of gas increasesd Ty &
Examplg: [T vobene B
P then the work dope By ihe sysbom it
() PV () 2PV = PV = V) = 2PV

e
(%% al pieasars | Selution: V=V = v

W= P{Y; - V)

ic) 3PV {d) APV

¢ [gare Sakution: W, = W,
Exampdc PV graph for bwo gises 1 shown in the [gare - i

helow. For same chasge i volums which of following

oplsmn 15 cormect
&) w,_ = W
e) W = Wy

1" gas
(b) Wy = WG
() Wy = WY wd Wy = 0

P
bl
‘ Ik o wrk s Sy fparinda®

i 3 thowT in Halaiion:
W, = Area of fFlangie

1—_‘[ iF — PJ3V -V

FIRST LAW OF THERMOD YNARESS

Hhem keal {5 i pﬂ'.ﬂl' ] W“ ai imoreades i ptrrn-r] raergy wehich &
"
Q m L

siored im the system plus work dawe by fee Syshem.

Where Al is change in internal encegy(al! = Uy = U

vion of ctEy m herma!y T
- F'mhwoiduﬂnﬁdymmicsﬁumﬂy_ law af conservation cntagy m |
1

i u by chosieg il poezle wjechasacal work 1
a hicycle pump by = r

this echanical enEIRy 15 <

When We COMPIES the aar e p—

OOEUrs 50 g
and s eEperaiurne ingreases

veried pilo EicETs

done of il Snoe D heat flow
Thus internal erergy INCICAsEs

fhal @ccurs in @i orpaniim i calid metaboiisi
y ol inbernal cREgy-
Al = Q=W

 E g N i basdy an Eor
% Energy from focd we cal is stored In the body

s ¥ i work mnie Enc decrcases.
: B dt ng S MCE hanscad Wik H rﬂﬂl TEY

ST

By ALHAR |

4_-—-'--‘-'-"-
OBAL T

A process wikich is carried owt @ constan Al e T

ded dianthrrmgld groc
Since T = conslant. benoe imemal energy dso rem: sl precess.

1 Lo = 0
ek L el o
¥ Boybe'slawizvahd [ T T |
-‘_-_;r-'!.-: P
Curve represeniang the iiothermal peocess is called isotherm S

Fiest baw of thermodymamics tskes the form § = Wi Al -
Muostly process which are carr
For ssotbermal procest modisdas of

¥ YW

% T = Comstant and AU = 0

¥ Work done in dve |

| WL — e
P Mechasetal caorgy i comveried indo heat ¥ Hew is e
QW ;
g s i ol ¥ -
| L5 il e L b L i . [ T ey ] —_ s ‘: L
W S i . £l
F p
%
— | ,
E'I

e — 4

procestin which mo Beal emters or leaves from the sysiem § = 0
—8 * Temper : .
elatio

ture of (he sysiem may incresis or decrcans

sctween provome and volume 4 F¥T = constani

-
Lurve pepresent ing the adiabais: process i3 called ahabat et

Adishat is v times « sper than isotherm

mics takes form W = =20 O om0

ol
<l are camed out rapidly see adisharic L

Eidulus of elasticity of gas is given as E = yp

™y
* ok domee in 1y - I._L = 'I”
B T P
5 1y "M_":”'rl- s convenied indo work * Mechanical energy in comverted into
At 7 micreal enerpyddl = =W
1 T I -

i Pl ! s s e T e

¥ |
Ieteraal energy docreases 0 bempscrature »

g

{ = - . :
s e L L -:-\_‘_-g-i [

Inteenal Y R PTAsDY. W LETIPETARIE

\‘ I TR # T
\
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HEAT AND THERMODYNAMICS

UHIT 08

Exsmples:

i Compeessions and rarefsctions of air through which sound wives are passing

i Rapid cscape of mf from barst tyre

i Cloud farmation
| sap lwinpie prrosecss | lenmael Fic Prscessi: : .
A precess which is carried sul st canstant velume i called lsscheric pro<es [A¥ = 0},
Mo work is done (W = PAV = 0).
Eirst law mkes the form. @ = AU ]
If heat is added fo system, imtermal enchgy Increases
rhiis S PETATUNT INCITASCS. . .
% 1f heat s removed from syssem, intemal eaergy decreaies B ekl e
Example: Pressure cocker i an example of mochant pu-ens i w I.\. 1 _‘.‘, s ey
consiant so W = 0 and heat added s emirely comverted imto inbernal creTEY

4

b

A process carricd oui at comstant presvare is called isobaric proces.
¥ Waork is given as (W = PAV) .
¥ 1n isobaric expansion heat is pariially coswvertcd :
im0 imermal encrgy and partially into Wl ¥ £
# |n isobanc COMPressIon waork done on the sysem =

i Iy inka work
ispﬂH]}com-amﬂinmnmwmudpmlﬂym“n

Jnlﬂunnfhﬂ requived o raise the femperature of 8 substance i

rough ome Ketam &

called hear capecity.

» Itis denoted by Cand C=ar ot
- =5 S e
oy s cpuchy e e i
S et (Ao
| ek | f-'—:':‘;, (m (s mass) and | CX R lﬂr“ %-:_: {m is nunber of moles!

5 Heat capacity for sdishatic process is zero (= Q=0
B+ Heat capacity for isothermal process is infinite. (= &T = 0)

SRR PR

T

B HEAT AND THERMODYHAMICS

Amount of heat required ts raiie the temperature of | kg swbsissce 1k & A
Kebvin is called specific hear. i s

¥ M is denoted by "C° and 0
= et
¥ Its 51 unit is JK g™ K=" snd in terms of base units Emig=2g-t e
* Specific heat only depends upon nature of substance and indepesdent af amount of j O
papinnce - e
¥ Far adlabaiic proceii ) =l = o = e = [ Il’
— i
¥ For bothermal process AT 50 56 = e = 80 ey
- =T ﬂ"
m Ratio of specific heat of :]I_g waker 1o spocific Salwitton: 1 - 1 -:“
~ et aff 4hg a8 : (specafic beat 1 independens of i" ;
°) fa)l:1 B} 1 ey211 Wl 4 ssnound of subndence) o
Ml Sppegilic Heat: 7
Amaunt of heat required to raive the temperature of ome mole subsiance throwgh on J::'!"
Kelviw i cailed molar 1,;&:!'&: Beai o g 1 i
It is denated tl_'. L and Q bl
[ = —— My
L naAT | L‘
— | bn
5[ Wit if fmol~tg=1 | ".l
‘_hq tal gas constant and maolar specific heat have MG unils “lt:.;
olar specific heat only depends u i
W e o sl of subatene AN LF
i subdiance and independest of smount of i
e K5
A .'HI' | flll.,‘—c'ﬂfﬂ-‘?—r-ﬂ :_;“_
— | g |
r sotkermal process AT = 0 = =%:m }L
ni ,

* When solids or liguids are hestod their volume approxsmately resmains constant

=4F=0and W =0
= = Al
mio isternal enorgy and 5o heat 15 used in doing work

By AZHAR FQEAL 0IRE709E80
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LI 1 . .
:,-'.H e . &
- Ly i'»r
% =l .‘:
UNIT 05 HEAT AMD THERMODYHAMICS i Pl R
% For gases, There ane bwo Types of molar specific bea
1. Malar specific heat s constant volume
7. Miolar specafic heal al conatant pressure
“Wiol ahie hewt a1 const ‘l solame | Molar specifis heai a1 consiant Prosere
[ EIERT LLSY L nes I im%Lan s . :
¥ = srant = 4V "{I =W =0 - W = FAY l c-,#j. properly asseciated wilk matter due 15 which it producos amd experience clectric
¥ ¥V =con =
Firs . L effects.
> First Jaw takes the form. @ = &1 K e el Tt ; and mageetic o
z c ved o iskernal Qe = AU + Pav ¥ There are two types & charge (1h Posstive charge (i) Megative charg:
‘ lﬂx'"-mmml}b:m:‘“““"k"“.d“'"i > Meat is partially coarvericc inio interral | S Like charpes repel esch other s unlike charges sitract ca = et
Al i . i |
"H::. o CRCTEY and parizally u el 1 S . | . ‘
WO :
wanl i :
AU = nl AT L T Ty iy ~ .~ {
. - 2 L P, .
; solar ipeeific heal s o '
if . sre i aheays presier iham siolar '
= Malar gpoc ific heal af conciam! presy = Examphe: Which of the following is gressest value of chaspe ) 4
constant veluse (Cp > Cy) C { /‘ fayeC ) 200 Y, o 5 :
; o * 2 Y=z ‘ F The gmallesi v of charpe which cam et 1 ' 1 i)
e alar spevific_heat af feicant FUSTT o Cy : il CX X i i
F y= T el af comibasl odasd o unil e
; ywavs greater than 1 aeed ot has o dinsg o A g
* The value of ¥ 15 25Wa) b
g = —Lo= 10700 | bewm Lbx 10717 Fezo +2¢ = 17w 1071% s
ia
"rl:h;h‘l.ir 13 coulomb (in lorms of hase mt A o1 - . ‘ﬂ.
I . ' A
¥ BOm s g cutrad (Mo of clectrons W of P : T
b e LR
: e v rpn
ADENY B
f‘f e ; Netchege s +2e—2e =
- I._! ;‘.. . :
i . falon e
r L ARSI oy il ST o A5 | [ 5 £
) mltiply &5 ghndre LT = . i
{2} ;
- Kol o o wd ,..',..:_..“‘F-':;AL’T =) .
o1 ltiply .;?&:.w. LT o 4 i { : £
: » F'”"""‘“‘j"‘ hasge is always aa msegral multiple of *¢7) ‘ H'-:'* ©
Solwtion: : s — b,
l;.mk- Fhgkuin b= 3 T .

s = be creaied and mor be destroved bur cen b¢ framuferred from one body 1
in case of Helbam Gas the walse of molar specili |

L Y ﬂi‘ fetal charge always remains constam
i valume 18 o T (i - BIven o a conducior shways resiches on the outer saface
o BR b} = {€) - 2
mT ®) 3 F :
| : ‘__J.-""'_F
{ v — ‘
‘ By AZHAR 1QBAL PTTET | h— - e
!
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UHIT 08 ELECTROSTATICS

1. By Fricion: By nubbing two bodics togedwr both bodics anc cqually and opponcl;
chuwddwm!nmfﬂuhkﬂmhmm'mh s aredhet ‘
Exampes: (i} When glass red 15 rubted with the silk, the glass md heoomes poatively
charged and sifk is nogatively charged. (b Ulouds also get charged by frction

1. By Electrostatic Induction: If a changed body is brought sear 3 m?u body one side of
newiral body (closer bo changed body) s opposiely charged and while the other side i

sy el & ek =
AT AT (e

ondarion in Conlacl with an werchasged condeiion, soms

3, By Coaduction: When a chasged ©

= ctors are similarly chasped
charge s tranaferred 1o uncharged conductor v both condud )

e SN e

A

y proport ional o product of magnilude of gharges

erwecn i charges is directl
o gl Aistance betweeh them

udinvmdzrpmpmmMmﬂmomm

F‘.._@-_..’..--.@_4r

i i

and 1
o

Fo KBS | Where k i propertionalit consart

Male
ahile only

Coulomb's Law is applic
for post charge

=

Solution: ) a=dd

Example: If chasges arc placed al comets of @ squan: as |
a .,'_.-_,"fjr.n.d‘.Fln_ﬂ.q:' Bcharges &

shown im figure below ther foroe 18 maximum belween
3 = I

= (a) g and 4 (b} gz and 4 Lok sores A
&gy and 4 CLE and gy
=i HEIe ¥
TR
Tt | Kgomosta | MOE TS
L e —
L l'.l}!b--'ﬂ""""”

Ty ALHAR IQBA

LB

ot the comers of an eguslateral o

{A.’I powaidi n ghe

{C) ngrmrd T8 e

R L :

by b e i e

Y L SR SR B
i ELECTROSTATICS

[ vl f ol B )
¥ €, is parmsttiify of free space s K —

i

» Fa U

Examphes; Theee equal and similer charpes are pl

unlhﬂlrm.llum lovce on q 15 ,\:'.; slong . =

b omands Jef

- d-!'{f._,..""..l,;{..!,,‘_".ftrv:«.-.c Loomponenkt 4o o [ R -
w q\ . SITRHEEY e e BYE S questions Ll N

J : Solutson |
B | canee "

el up

Ny
0 Ehe peicllaend |

Ofeg On g 150

upward direciics

-
pe il s iz ange] W] -
- VR i s MOttty S

fralong <. e

- Falong o it (L by A Fooce L Iu,!‘-‘

r ™

A .
FREISS &' e COMDPORETH T J & el

COmponn ._m_..._a..gll:‘___‘_l_-m_.ﬁ:' — g

¥4

e

Bl AL

B

Formi of Conlomb®s [_aw:
" Force exested by g, on g :

1% EIVEn

(+)-- ..;’:":-3:. F
s b 1
Ll LH ;
Tk . Of & 1% grven & .\-l'
y 4 v I
n i Kgq  Fn ﬂ
20— q. w 4
B Tor: r o
» ‘ ?1 Are alvways equal in mugnitads bt Oppasits 1o darection i
5 law obey the Newton's I L af matiam ; b

Ifac Ind:_d-{' charges are placed
, €3 Biling on the chasges will

o R Y #
..,.1 i B |

h—

Y

near cach other
b
(& 1

it i 1 Selcharge 1
m‘::hnl: iy 22 Eoece

s 0 s
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N - , -
b . T “
et ;
‘H“ K o b -
o 1 e Y1 id
"ﬂ#'. AT s it N T al 1
¥ (L
' B ELECTHOSTAT
UNIT 06 ELECTROSTATICS 7 _ ’ o6 o8
|]p;.. I il I: ‘:7|||| |'-|- - m"ﬂ -Mm i i ‘. W :ﬂdd fames are BT Ty lings 1o visualine e ehectric Flek
o L ks I’-.:::n P L Mo of ekectnc field lines & magnitude charge e
ki =i 3 Bl Electn field limes originate feom positive charges and ends on ne
" - (e e Fig s (st ies g e ArT < where [nchd is sirong and lines are paih ficl
F i (P U aelation, ) LD g L Jster where ficld e
| e = : v. Tangemi o field limes ot any point gives the direciion of « g
e fckative permiifivity Uyl Nomo fickd lines can cross cach other hecae clectrs
E 1 9% £, is lonowm a5 4 w[hcleciric constan givem poanit
o AN T s Dickectne coeflwni il I the dm k‘“m the Ly romassn same (e Bl 13 umalorm end if the distarace ¥ 0
" cor il e E hebwren e e docs nof remacs ame then the field A T ’
;  onentant for given maverial and different Tor difigrent SEtctizs T —— : o8
> ‘?;l::ck:‘: 'l" Alinf-.-.-,-,;n.--n;-r than ot equal 1o one for vacoume: €, 1, o insulating i Nos “Nl'ﬁ‘"m Tichd ',- '
- i 2 NE | v 0 i :
maierials €, > 1, For metals €,= o0 == e e g
¥ ¢, has no anits, o dimensons i
e |
—-_,,____‘_ ol . :
Alr Ao onia | wgquid - — L] o
Hlk'.l'hlt AS e} - T 5 = A non-umitorm electric Beld is shown in 3 |
L Tlass 4.8-10 PMIMMI‘CT_I S 4 mm af which of ihe !"I;"uuhg poimt et _-_-___. B i
bz ~ 2.4 _Teflon {2 = " i i manimum —_ S St 1
b R‘F £ T 3 g | Witer -W " v (b (K : = ¥ i
L I ormer o Z] d) same a2t all —te :
7 ‘ - paints :‘“—m\%‘_\_"‘\ h
Fleeiric Field Lincs 55 - lectric R are calle Eicelric lichl: e
& . . 2 Hlllllhn"l'lll* and direciied o olrelig ) | = . ‘ . et :
+  Lines which provide informaiio abs p ﬂ:‘:-:'d the charge in which i ic force acix on ooher clharin it colled
- i o eleetric : :
e imaroduced by Michael Farsday - B

¥ The concept of field lines wak IR £ = rr— ]
e M e five poin i) Ehectric [Teld fnes des | e - ¥
[ (i) Edectric field limes due to pos g f:.’.mmmamb imward. ELECTRIC FIELD STRENGTH/ANTENSIT)

ol - L !
chargs are radiatly oursa ‘ k % BEE ?"ﬂ!ﬂq gy peint is deflncd o electric force per e Py il el I“_'
= ""\\ . a2 2 ;k‘tu?c field impensity is a vectos quanticy il Y-
- 4 3 UNE=l & 1 -1 . "
; ‘ / t < ‘ﬁi PRLE= L TS = 'm? | unit in iems of base units = kgms=T4-1 !

R = [,l.r,' T=%4 53

e —— = - "u
5 S E pre———— - MBI Force ncting on & charge g is an clecizic focld B
. = {iv) Electric [ild fin B -~ Be g 1= an cheetric feld F i |
{ill) Eleciric field lines due to MM charges are pulled towards Charget - Sy E:‘ 1,"‘“ A charge only depends upoa magnitude of charge and eloctric field w”
gweay by chargei. o " = lorce i indepenadent of mass, velocity o directi : < pa ;
\ ] Blectric force #n pasitive cha st Srection of metion of charged panicle. '

.  charge & mhways Electric force on megative charge is always
.."'!ﬂﬂ'bl‘kfmrﬁtﬂ | anti-paralicl o electric field ’

E
s = -

E |

-_ ‘ By ATHAR IQBAL 0116 THER
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- ELECTROSTATICS
* Electric faree can accelevaie, decelerate and deflect the Charpe pavtiche.
I case of positive charge

UsIT 08

i) Whem ii:_p}rpfuudu
wi

| |

{91 When ¥ is paralied to E | (1)When wh;mm.:

Flectric ficld acoelerate ‘ Elecaric Thekd decelerate the Electric lield only deflect the
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ELECTROSTATICS
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LECTRIC FIEL INTENSITY FOR DIFFERENT CHARGE
ELECTRY ‘
DISTRIBL TION
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ELECTROSTATICS
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Example:
If an electron and nmmmu:ckﬂlmmml’ﬂm Bolution: Asm, = m,
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UNIT 06 ELECTROSTATICS - B ELECTROSTATICS
i 1 ! or baih are =ve) them STe pofeaial poing e :
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Electroencephelography: EELG)

. % 81wt af capaeiance i farad
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UNIT 0B ELECTROSTA
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UNIT 08 ELECTROSTATICS “

F  When capacitogs are connecied in senes.
charge on cach capacibor is same

[ 0. = 0, = 0 (Total charae |

. J 3 el P
= L =1 LA™ C,w‘;’“‘r Lo F P L dp peapaoion
2
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V= +¥; ¥
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. | | i}
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2 = S of copaciiances T
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THEEE
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UNIT 08 ELECTROSTATICS I o

1 twe capacisors ane connectod in paralle] then 1ot charps ) v divid B
| c;.

hem aa

Eqguivalent Capacilance i =t - Wil |
! T - 5 - Ak w g &g o Il T :
If *n” no. of capacions an connodted in pasd L i l - ‘LI
then e EXAMFLE: . UL TTON:
i Loy = 0C (o] v ety o o' ¥ Capaatac Fimd equivabenl capacitance Between the e

IC«=C,+C¢ $ Gy 4+ Gy l T, > iz CJ- e ; T 2 G (series| 3
= = '

| s b

EPACIfary Bave fame palue) o
¢ '
el = -1 = = fa@pacifors Aave igme o ] b
e——— SlLUTHIS: o (paralled) 4 s -l . T
T R AT ) . AN T
Fimd cquivalent capacitamcs heimees the i T | Loy = € + 5 (paraliel) = —
B SOLUTION: = 1 I
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! oL |
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P X g —" S —

g 1

8uF "
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UNIT 8
EXAMPLES:

Fimil equivalent npndhpet between the

points A amd B

| m—u—a—n’l
W

o= E;(m‘p— ters have same value]
: ; €4
CymC+Liy=i e I T
o i'f:_ &
Crog ™ E—TE —
el 7

I.K.AH!LI’.T

points A and B

A-—IT—I
NG

ced Ilw

i - — L‘.I:r_pp.rih‘lh':l
(44 &G series

fe—
Th(ER Cyvering)
. =2+2d=4 |
o= % = 3 same walues ¥ \

C=2+2=4
&

— —

E6:
Find cquivalent capacitance befmeen

thlhlld‘lt Ac

the |

dur
= i(m?ﬂd!ﬂﬂ hawe fame vodue

Cf:f\ /\:E --4- Cy(serpes)

= E[-t-upﬂnwr'i have same vale

Gk
Zp—=m I
CN-C+2+2‘

—.——E——_
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| Fad pguivilent capsciance botween the

There are lh.rm.' path from A 0 B hensq three
Capailors are o paralbel

Loy = 3 \SEpaCilors ave rame value)

SLUTHN

Sy [series)

e
& B

A

Siewe Whealitond bﬁﬂ.f i\ Saliaf

'_‘H LEerigs)

Fiod 2 J0F
fapacitance can be ._klﬂ;d
€ m s and € m 2

LR TTT 2 ,_"l 3

Cog =3+ 15=45

EL[!:THQB'TATICS i_
SOLUTION r
capacilamie Beiween lit[ [ — '__:,
: C |
'T' |
- —
——— A_J |

[ r-1|,u‘r.!ff]-l?.- +

el

"j-“—“"

T == L neries)

| Sance Wheatidone bradge is matindied o 20
' ti.pnﬂume cas be delesed
| == (mpnnmr: have 1ame valug)
;= 5 [eapacitors have same vatur)

C._C
f“li--i-i=.f
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ELECTROSTATICS

CHARGI NG AR DS HARGING

lEarging of capacs

= To charge the Capaiior , capaciler 1t connected with & R L
voltage souroc] batiery ) as shoswn in the figure bebora I‘—’V‘V‘V'*-"‘—I | —
* Changing of a capacsor continues wntil the potential |
differemce of eapacilos booomes cquial 1o the pertential I
differcnee of soufce — ¥ Rave of flow af change i called slectrle correni or cha
] ﬁﬂd’m comdwector per il e i called current Fgv passimg fhrowgh crons sechon

a the plates of capacilor is

w Al any Enlan the <harge

EAVED 3%
[ Q= Q-o-“-_'e_”m
""*1t Larpe R

* Wilh the passage of time chargisg of capaciior

B AVErIgE Surtenl i given an

showly Srogll i
¥ Charge inoneascs exponentzally with fime
% Thme constant: Fime required by a capacifor i
depovit 863 oF b5 eyuilibrium charge.

&

i o rsmina il cpusiiies s 17
W urpeed 14 & aalar guangly
Crree® ¥ a8 Basc : i
[ i 1¥ 3 Basc quantity and s 5§ t is 2= 4
':1. bl : Uit iF APy 'I
Borent i one x ;
- m one ampere of one coulomb }
the capacior 18 givon & : | i |
capaR 3 - - . 3 Apaidry L L8 1 0 5 bl i
- b L 3 7 ; o I‘
q = I = If *n” is mumber . lechons (of p
thivugh a pa fil ',
i B A poanl sfi s i then ) = e
s SUITON 15 :

i fast, Iater on it show Sows

¥ Initially discharging
then stop

¥ Charge drcrrmr-np-ncn-u.ull'-. aith L 1

» Time constamt

Time reqaired 1o discharge

and 625 x 10
o}
h & comducied in

Epimie SO

- 1

0,63 or D.65% of equilibeium charge 1% called

- - 1 "l’ P [
% Uit of RC is sseond okm x forced = S0 - T R |
a - r i wodh 2 v BN FETTERS 1 | : . )
W Afber time equal 80 Lime conitist (¢ = RC), 63% capacferis o i P | nogasive shectron | "o 20 frve o7 e elecheos ind
: : T 7 e | Bt
: 17 TR L
charge on the Capacior I8 215 % L |
T of ponative charge F
. ot megative Chape

W il m s

o hgh potetial 8

soene windshield wipers =
of operation the wipers 15 "

[ ] Jetermminesd by GO S

Interesting Applicatisn
[k charging and discBargng
ased intermitbently dunng & light

fiar & while and bars 08 briefly. The misg

of visitor-capaciiod comvbiral

of o capaciio? enahles
drigzle in this mode =
LSS ciciron cwnmei

of am-oll CY€ le

¥l

= By AZHAR IQBAL 0356 TO0EEM

Scanned with CamScanner



" . g T b 3 Ton
- E HComventional Camoale £ oS/ S 7 el damon

@ ﬁﬂh\ curment (D) (i5) Pulssting {(D.C) (i) AMernating Currest (4 C)

I-q i I /
- o al

W urrent thougzh moetallie «
I enetallic conducton charpe carriens ane fnoe ehecrons. ‘
¥ Free ebecirons are in state of random mobon like gas mobecules. <f
other and with lattce sloms and thn they charge their due
P Thernal velociny of electrons n scveral §00 ke
* When 8o potential difforence s applied across conductsr T

*  Average velocity of chectrons is aera. .

& Mot flow of electrons is xero. ey R

& Ogrrent trough conductor is ero.

% When pis spplied scross the conductor. :

s  An clecric fickl is produced in the conductor whath exeris Toreg o5 cleczom
opposite direction of ehectnc Nild.

o Electrons are sill in siate of random motion but flow of electrons Bmanl: L
potential V{we’l is grestcr than flow of electross sowards low potestiall (-7
ihvas net flow is not 2ero.

o Electrons sre drified iowands hagh polential and = glectric currenl pas
comduCiod

Average velocily pained by electrons when o potential difference & appiied
acreis the conductor iy called drift h!hri]". &
¥ Dridt velocity is of the onder of 107 s or Inﬂlu-'l ;
* Drift velacity af electrons ks always opposite 1o dircction of cREUIC
field.

=
* +
f—;{r. 'R

¥ | 3 wfiil Ve
i = o | (s pusmnber of charge cariers per
e sl Rl

1 itsedf jving Battery The
:mmmw.ﬂmumﬂm-lmu .
Iﬂdlﬂm&mhﬂuﬁ‘ﬁlﬂnrﬁrﬁ#ﬂmh*m Gl

SRR E

;0-:!;"":

By AZHAR IQBAL 003

. et 1 ST

. L i3 # =+ N - B,
N k = N TR s &L L i)

u ¥ | !

CURRENT ELECTRICITY

- I which meintais & comupang ldesl currens S Firp
aewiial dference across the e sy e | A carent

Paienti _# caplivd vource af ¢ areent, LEFTER arrespectyve od

o 7,; .,-m CONVErtE some  noe- | ideal curront Shurce

pectrical enaTRY ifle chictrical crergy

aree which

MURLINE & Copanass

o resvilarae oy

called

Ies mnsersul resingance s ififangie

Heat enETEY
= ERTEY o inte ehectrical
e STeTRy | electrical cmergs g

Light Ty

NG checircy

CEHTEY il

[ vl Sowree;

5'5 voltage source whose otstput e f‘-ﬂ

N

‘# is imdepeadent of current WS e e dad i curremn ot ior oy
danmftom it s called ideal i T camien L2 Condeg o
S e Wt T e Terenc P Pacross L0 i (
nlernal Posisianc ix son . et W
=3 = L
i ..jl

e

—

EFFECTS OF 1 RRENT l

| e :.|:‘ Lalica M a\;
* (_M'ﬂrn,-pﬂ it ﬂh,l
i ERIMR fh P & comd, 1 k)
> When current ok wctor produces bray in the comdaciar ot
e :m""-—é‘“‘:‘ conchi id cleg e, bk g ; 4.
2 B R . e vl with sforsd and Iranafe e
| BRs AUOTS e versge K E of s 2 fier o
A D E‘Iﬁhr T A B ol Moms. increases wnd sty of +
» Applications | i
ol Electne beater, clec = e P
& @D o, i0mxter p » e sove, electric kettle, clocine inom, ¥ !

k
Whcn : ' i

%w‘ . 25 1 ¥ passing lhfk‘ui_ﬂ.:h -

- E O . " - " o

":'l'ilﬂ.lr'«c R for time § then '-H--_.,'L:'.‘.u-!.'-cmm Adevies o~ .
Podisced in conductor is ziven as . " .

- F - ® o
beal nop ip o EE LI e

~i ¥ = e L

il

By AZHAR IQBAL 0336 To%emm

Scanned with CamScanner



I3

P L — CURRENT ELECTRICITY
!ﬂuwﬂmmmhl&uﬂ' — S—
‘ #" i Besrtance of 8 Cowaiebor ul pr e
“_Mhuws'Mm‘mhmpum&m of applsed !muwl-:mmﬂﬂ
e Ew ! through the Carcuit
f

—_—

# 5l unit of resistence 1 ohm (..pnnq | J

pr——

mm 3 mmwmanil 1'—,' }l--m“n I “"."“"““'“'Pﬂﬂ'mtwmhmmmw
Po—— F-""wm conduct electricity  are called --—1" I'!,. o ¥ In terma of base units the unit of resistance is kgm s =24~
Elpctralyies; liquids cam Lo : :

wrohyles. | 1 {dimensions = [ML'T-"4"1])
i o plasca mmﬂhﬂmm chectralyle ” ] ‘ - -
mm = 2 [ITLIRD Ty, L 1 AT X
and cit of eloctrodyic are called ghocir il of batbory- Dvices which abey the D'y lew are calfed shmic devicry T =T K};Ph- Tor Lm-.,n
Amode: Electrods comnested 10 3 mmﬂ:-t:ifm — »  Conducunce is receprocal af roastance | in's straighe fiam
Caibods: Electrods connecied 1o =3 [ )

- Joctrohyie | At a‘m.—sg;"‘ [ons move fowan
[ B - weiael conlanisg H - -I*-‘;mmlt one cell aloem gf anode

e When CuSO; is dissolved in walcr it| gpr? 4 Ly —>CuS0L # 1e™ ,

I |
Conductanoe = m—— | | o
resistanse |
istanor and conductancs of an ohmie device Fefaing | ‘
nlk

" i . ] . : v d
vlﬂqmdlnﬂ"z and 5077 Wi 2 ; . Proceis of comling & E-u‘ n-l.mlr"ﬁd mectallic wites for consisst emperature are Slope of I-V ; -
Cus0, ——* Cu*t + 500t layer of posw expentive matal on @R '”"“”'r| o the conduciance

cheap meta is callrd slectroplaniag.

o Dhgwiges:

Wces which do nol obey Dben's law are called nonsohnie devices

=¥ graph for non-shmic devices js nol a siraght lane |non-lincar)

- p g T presanl e condiaciznce

{88 eesduciance of » non-ohmic device dors nol remains constant,

* Filesent bulb, diodes, discharpe tubes, transistoss, capacitors, inductor sic. are i
devices.

L

Filamcat Bulb:

¥
W or s

[ conductor

- o appid ; - Semiconductar Mode: f 8
: ; fo peleatie] ,‘.lﬂ'.rrfftr 1 w ‘ : _ e > y
o g e e (82067
eic) are comshaar” '

Where K is constant and known as Fesistance &

S

Scanned with CamScanner



UNIT &7
m:;mi et same currend is passing through alf of 1.,

If resisters are conmecter series cpmbination. Ry

e .,"i. Z .:"",-_ i-_m_.
; W—--‘h, !
o AR 4
(Lum Sy cresiaton Fumconnected LS path J{mmm S
" . v ]
- i
lrc_‘mmwﬂd;m' "'r"'aﬁ,fj
A = _:- 1 §
mily=] . S .
i = i and ‘ I %{.{.Li-’l"'hulcm.-h T
LEh Lor S
¥ Voleage Is divided amon e PERLEROTE n
| ' 3134 .;'_'r'»'-.--lhﬂa.-."_-_
* AsV =R i {fﬂ'tﬂ-ﬂ..{ﬁmull,;f w 1
1 ; 2 ar & wiamec .t
*® AsP= r'n-'» (S8 AR Power 2T TR S
| i weriEs W thes
men..ﬂn.m-wm 1 W

R
vl — By iy v | and
o 711 sad Ry = 4 ae comnecied In_Solytignak’s = L5

3 weill b = A Ae
Mlﬁw"‘“mm ir—-tjnu i

T fesslances k,
ith & 13V hatiery thazn W

H‘ﬂ,’mdlm“wﬂ [ﬂm‘lm A

(g sty 1 rsimance .. RN =
1 I

¥
j 1 7 | prgiiiaance v aleet =~
3 [Rﬂ =@+ Ryt t R I:uzfpﬂ‘rﬂlﬂ“v’ W

3. Ry > Ram
4. To increase the resistance. fesisiors &

ped i ST

. .l

b
g T
A

e N .”i‘b i - 1 __
e R AR o lEa

'IH{RHEHT ELECTRICITY
Begw B, 4+ Ky = 7% & = K}

: - m&.-!ﬂmﬁ't = 4] are = e ¥ 11
B e sevis e s shovm i e figare | © i e m w2y g
el Ay | %= —J—,A'..- ¥u1) =202} =y
‘a,',_.m,q.nm_ o e i i,
' i 4 WpmomeV = —(12) = 2 (12) = 8Y
| , B R B
| ¥ iy W F
] 6 dumimy
1 oot el
et Py om PRy (22 w4k T = W
= —— Py = PRy = (20 (4) = 4 x4 LG

B pesiptors e conteciod side by e such
| that same Pd o8 applied scross all of thes
then this combination 13 krown ax paralle]

| pombaration. -
¥ Viallage scross each resistof is wane
Bdivided| 1 =1, 41,

——

B, S
A— ., 7 P
iy L |

7

A "‘ﬁ. -;.'u:i

. o T -
Wi /et mresisese § )
——

i |

B Al P=— | = pacl gl . .
R . t[, l“"""‘l":‘F"-mﬂ-:u'Iu‘""“-_-.l‘l-ll'-th.{.h:!f"hl

| ‘ ¢

cint Ihapler Bule:

Il e resistons Rignd B; mvx

and ﬁ ',—L*—l
o

™ 5

- gk . ) i
e H L Prsistoes arc connected e serics than e
- T | P ! ‘.3\
5 ™ -- S ’ Viisp
| LI Ll ilevnde £ o B L Wevalien o criaitiors ;'-_"!-“;“‘f-q_, A1} ““" .
]

prélict & Fevdiama |

B o rriate - (uwreston L imaloes 0.

+ = Ll Awied L p BN imeapacitor L invalwes dffercas ug.:;l)
4
Te the resistance, resistors are connected in pasallel
A, F:
{Fowies =nir_ ..
Seriey = Equivaleni resistance whes eesistors ase connecled

atraitei = Equivalent resistance when resistors are connected in paraliel
| By AZHAR IQBAL  (0136-TISER

Scanned with CamScanner



E! i Cumn'ral.t-c:mm _
Saludinn ’ _ .
W Feisilamce  beiworn the R

If-u“:ﬂ*‘ ‘:,,m-uh-iﬁ'ﬂ 2 WmlmY =20 B .A-Jl | Ry(series)
are conmected in paralbel then e | g ol
TeRiFon Byl peries)
3 ,.
1
Ri=R+RmZRandR, = R+ R = IR
IR :

RH = T - K = oL

ks & | Solution: ]
Fisd esquivalest resistance between  fhe & - 3
peists A and B E - o
i
| rl-‘ 4‘:
= :" 3041 = Ry(series) | gl
‘. : z:ll.l~ L
: N
¥ iEs
=\ m.,a Ao S0 o SV
Ry= -l resiilars have same Palevr) o L e
: i h‘.-¢D+3CI S{m and Ry= 40+60=100 ‘ s
By = R+=== . | J50x100 100 ‘ ‘

j s [ .
Salution: . feeries] ‘ o geeE 2

—c
mmmmhwb* . ¥ F
1 l"' | Selntlom: HT |
. -‘_l-ﬂ - - - hil[ll resistasce  betwom - ution: : 2 —l ‘I .
o Tra 8 poamilts A snd B . TR 1 N Py
20 =y g
7, = 1020 = 3014 i R
20 = B0 5 =
w12 e by
: g R &Ry (parallel] I ‘ "
“Examphe 3: : . i o . '
between fhe poink A \ A 8
K.mlﬂlllr-hllﬂ L . &f H By=R+R+R =ik |y 5.
E — g, oeret! 0 e R, m 23R 3R ‘ 3
B — — r
B TTRYIR A .
g R 72
R R Ry =R+ —m _ﬂ l
\ 4 ] :
+Rm= iR I
wik 38 PR I
i | St | J
] d 1
. . TR -
o O [ ] By AZHAR IQBAL 015 109880

Scanned with CamScanner



LINIT 8T
[ Example T:

| Find equivs
 amd B
r.hli A &

=% R.[EFries)

Since Wheaisione beidge is satisfied so 30 shm

resiser can be deleved

Bymd+il=lbandRy=2+6=4
Bxle 16

bl T

Exsmple 111 = Salutian:
pguivalemt  resistange bevween the Ry (ferigspbm-""""0"

I_"“a"’"*l

-8 '-—"—' By{series)
Since Wheatitons bridge is satisfied so IR
reaslancr cam be deleted
ﬁ'|=R+F|' iRand Ky = R+ R = 2R
IR

[} —=R |
| "EI:

F TEMPERATURE DEPENDENCE OF RESISTIVITY B
R . A r , F
E i ;: d‘—‘_ :- ‘f:“

m———— _ —
secimnee of o conductor i | Resistance i preperty of @ wire asd W

T R.ml:_\:fr-“'" }

R+ R =R

B = R+R= 2R and Az =

ﬁ““r roportional o lemgh ol condecior | doposds upon. | J_
L ‘ » v Preperiional 10 rowv-secional % Length of conducior i = ER¥
Be comducior B Ares of condecior e
. R L or R o i Temperstwre of conducios ’ .
o 4 A | v. Muiure of materal ™.

) «al
R, = -ﬂ—[rﬁi:rfrs hawe same B

B 5 ARIGEAL S

Scanned with CamScanner



{c) Four Times  {4)0ne Fourth
Selution:  If lenmgeh is doubled, area will

E ; will beoomne 4-time
half £ & 50 Pesiltance w3

Lofnd

1y gk d moaie -

F
& MArea o sl lenigth

.‘L\- "I‘._II.ITK‘

o

ws
i P

i 151 is cat inio Seee equal | Selutien: I wire is oot iree by,
Exsmphe: If & wire of reustance Ris o o

pasts and mﬂemﬂsmemﬂhpudklmm
cquivalon? resisiance willl hecome

] a d) 3R
() R b (L e

Examphe: |f & wire of resisiance ltq}mhbﬂﬂgu
sides of an equilmerl triangle thes the resisance between
its &y Tw vertsoes will be

{a) & chm qb}fchn .;;\Em
mﬁi.mmkhﬁmwmmofmhm-

¢ ; £ : &
Example: If & wire of resistance !.hdhnfuhmgl_m;
sides of a square then the resistance along diagona! will be

id] 4 ol

each past :Ih-\r (=

parallel Ry, = ',‘

Soluticn:

Ry, =4+ 4mB
=g B

R = 3583

2z

1

| Solwtion:

Bymd+4=18

12 {d} 4 ohm
Whsm (e (Gyokm T

i g
NOTE: As squars four ssdes s0 PeasLance of cach mde = —= 3

Example: If a wire of mﬂmlﬂﬂhm-i: best along the
mummwwmh:uumuu Pl

| Salwtkon: =)

conduciancg

> Unit of conductance ks ahm " or mho |
of SimEs

L

1 A
G === ik
R ool i

% Reciprocal of resitance & —lied | Condmctance & property @ 8 Wi

depends upon.

Length of conduct

Ares of conducior

Teemperatupc &1 co
fv. Mature of mabera

et e
i

%

it

* of iy
§xA # --_.L J
Re =738 3 B°

A
and

e,

- l.' ¥ u_-_," ¥ ~
el (RS

CURRENT ELECTRICITY

“ﬂ'm

L |

.

\, eciprocal  af reibiiviey b fﬂlrd__ilrp_'-rnﬁ-; ——

,. = . g = =
P » Conductivity ey et 1
Rl ohm m e (g = g g T : el i
‘w (kg L B Wmperalure and sabure of saterial

By increasin

e -

’m‘f‘-’fm 'ﬁ'r-l'-lh'pﬂldr-ff A
| meerial B called  resiivity oy * Remstivity is pa

% 5 wnit of resisivily s ohm.an
(kgm’s™A") and dimesnions are

- a ,
L A

i %0
of o i g quastities L;'g‘-.lhr'.-“"._:'- o

e Wintleney:

-3 & femperature, sverage KE of moms incs

Mo incresics thus peobabilay  of
" SL‘A;I:' Easinnee iz dae o ;
n’-—.-'.‘m‘ of o e T feEir b

) -
Fﬂﬂh:l: Of  resistrvity
“iBTease linearly wath femperitue

ety of material asd 11
e F‘A 1 independent of lesgth,

P dimemiiong of

mra  of

SRR
O T

= Resimivity  only Scpends e
brmpcrature and natere of manerial

e L= Wotopartionality oI Resntivity

= Fpropertonsiiy

| 2 rmnifqu B property of msierial
and It is independent of lengi, ares o
N dimenssoms of conducior

. —

caacs due w0 which the amplitude of
collemoms of cloctrons with  afoms
colliion of elecoons with stoms hende  resistivity os
S PTasing iemptabare ;

LR Tl

of metals

B & R o mas

Scanned with CamScanner



> Foxr all metaks (Cu, AL Feete) o |
meg which measa By wncres, .
pemporaluse fthiot FESISWANCE  if e s

{conduciance dECrrases)

Far ST =0T T rulabors  ang

»
. . -1 ehoctrolytes (€. 5LGe}a s mogaiing
2 D"ﬂm.‘m“ apon  nagure of which means by increasing Wmpara,
I W‘i their  resistance  decreases  (an
matersal [ conductance incTeasss)

oo

e — P Hiio “%be Rasislangg v
Pal ~

CURREMNT ELECTRICITY

et of devices afe commecied im iy thes

= {d A divide 4P ) Porargy ;,_'.nn-.r.‘d-,j.;-em: i

o

——

AP _proil#lafw
Fa“p 4P sumof power

T |
1|E-

i

§ It .
=l N O R g Ll et drviy o edifTeremt valge 15

1
A l

- & - '
=l O I VIO e --..luen-‘,.- ]

AR

4 Todecreases the powes devices arc conneted in series.

|:£h¢ﬂ-ﬂlf1ﬁji.:;_f p-.:;.ﬂ',_f-"dn ey _.E_v"_.-'n_;\.n.,:, 1

5\ : Twa filsment bulbs having power rating 100 W Solubisn P = —L00 o FEEEIE

i sexies as shown in the figure below. Then y = : » 2 4 "}' N

gvalesi e will be? bl L PR
0w (B 150W (<) 240 (d) 300W 300 3

¥ s Sl unit iK™

—TE T

“Energy supplied by cell o batiery per wnit ime 5

oy or coll™

cailed elecirical power af e badle

i Energy supplied | -m
. Fu—=Slw
\ —_—
_ iial to low pobestial wnd
Chasge O move from Bigh p:,nmnﬂ" R and comes 1l:l.|ﬂ"."

P = PR iund S s

"!? Jlﬁ!l"‘mf =4
—_ .ﬂuﬁ_
p= T W :

Lt

Y —_'--"I';;!:J’
T B AZHARIOBAL s

preter

TR

§omibpr o Dpiwin:

g of devices are connccted in parallel then

1 3 y A
ulliply & Fars Power /i Ssame S bt device ':'=.'_"".__..

i v s powes ‘J‘-r‘i-"n..' wdevices L indifferemt walue v.1

1 Toincrexse ll‘:gj_mwr devices are connected in parallel

;| = L/ | Salnthon:
; VAN Fcower rating 200 W and 500 W are Py =P+ P
“eenectsd in paralbel Then equivalent power will be sbour? - zm;q.,. 500 = 700 W
i t%lﬂw’ Y b)250 W (€} 350 W ) T W
| wd d & byt e
o .“‘ o ."‘L
£5 Al

: ’ s _F . A
=B ovoluge S o T rd S Adevitn B S A n |

[ : o eiim el F .:\.:z'ip;mnim{dnltnu’: 2
Fa = ir P = y B 3§ K} !
. [ R .;;;u;t’ummedu'lq.u-miw&dﬂﬁfuﬁ 3

SRk flament % resistance Blument & £ Lt Slamest balbdoparwer i g # L8

P = thickness of filament |

P= FlorPwx ! S l'!.:,}‘-'l-.ulhcl‘ﬂlh,é‘..l'lﬁ.;ﬁﬁ'ﬂ'ﬂh.ll l‘.h..')“ 4

Bl 5y AZHARIQEAL onie7onam

Scanned with CamScanner



‘,_:,_-5'..“ Aeveonndd o Paralicl

urm | = 0 (0T e/ PR

e iy
_enu B e Ji L e paribehen Ly open <o

Salution:
Examphe: I By s bumd then o
t will beeak the cisci
connecied with 8 basery &

asd op the flow of
current s beightne .
of By and By bevomes

burnt then what ia effect on
brightsess of B and By.

; decreases () remain

() increases (b "waame TR R
_,,:,_-ﬁ,-..:.ﬂm'v--*"”"“"“‘" Foumront e i 0 ek o o Pl

I’ 'y .["' :".' i I s (B AL b rbarml Bps | =

nodal £ = li&m‘ b MCASLRC € il el o W e "-”’":- #h‘"‘--' b - i

3 hErEd L ST § fﬂ‘;"—rr'\?n'
'dhk"#w 1 . [

id) become
il

=

iy r——] W‘F‘Lf

-fﬁ{&f.ﬂ;b‘m-L.ﬁmL :
S brighaans oo L ot et AL R
_.ra.l,-n-;mmn.-f.‘._g s okl et iLq-t Ry

o fB g Comlomb, s Bamery ook

U"'h”'— WE "#{-!_‘.,: s g Eriis
:;.a,cauk:c.b-,f.MrJ1ﬂ'.WL

_J.....f'pﬂ.i‘:“ 21d

i called electromotive force or EMF of batseey.

- Charge

¥ It is & scalar quantity. SR
» s Sl unitis volt{J™" = kgmis~A™)

»  Iis dimensions are [ML'T~'4”"]

EMF

PP E——

between ke lectrodes 15

pesistance. It is denoted by =
bEMFuﬂimmlmmmm..

% [mternal resistance of an ideal voltage =

1 4_-_-_.—ﬂ—'—'_.—_ AL

o rarioo

= Dependense: rocd
% :D‘I."E: k::.;:mh: i Pﬂw hetweeh cln‘.:nd.n L 'I‘
i betwoen ebectrodes [ © 3
Area rolyie

+ o concentration of €le<t”
Temperature

"#‘h, ! .-.f'.‘ 'l-' -~

e T R N
B - S Jeil R

_CURRENT ELECTRICITY

: an exiemal mml:m:-r R is connecied scross a battery of
> oo devw o e vy s |1 =75 |

E v
% Posential drop across external resistance o fermisal Poseniial 2

lﬁ:'-'} Potential drop across imsernal resislasce w '] ¢ 3

» wﬂmofccllhur@ when i 15 dw:h.ugmg i and (¥, < § ‘ “ 5

: = -3 &\
| % Power dizsipated in external resisiasce iy P = Vimiigaily It in
& il 1 !
¥ Ouiput povwss dirawn Erem Fgller} 1 maximum when Bee o ‘
. 5

{internal resssiance = sxbornal resstance)

_r I )
‘21- Fous = 3 fous =5 -
‘ ¥ Cwpend drawn from baltery 15 maoGmum whes R= r !
‘ E E
| gy = ar gy = — o - . ‘I-"I‘?
2 iR NOTE: when Battery is Baing changed Ls
CUTTENL b frven bo baitery then \'Iﬁm"l
V. E+irandV. >E »! -.“':'.
. Termimal .-Pmﬂlﬁ.l'mrd For s-intercept Ve 0 5 : ql;l
@ straipht line i I WE=fr &¢ rm-=- ":'1"
LA L'\.,,N for p-lsgerept e @ .|” !"
A Y »1‘ = : | Kef i -
i DEM w | i i -,,.;lé.a{iﬂ"..!l‘ulﬂuid_nu.dm.-.-h.’-(
Es It ‘ pi: 4
~ d R, Circuit: : l;":!"; .'
wd B Eurent it belng drawn from battery or cell it is E B
“hhﬂpﬂt Cuicuit : .

l 3zmmmmu.: = 0

inal patestial difference is oqual 1o (V, = E). .

b‘ Poseniia) drop across internal resistance and external fesiitance 15 um..l
Clased Ciremjy-

terminals of cell or battery are joined together by thick wire.

E 1 curment is deawn From batbery | :
s = =
mwﬂif&rﬂeum{b’-ﬂ}. il
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& Y - Al
- - y LT ! \
T, ¥ o X r
1 ;o f."‘&. i y
.?E: [ R d's
\&
. . ‘CUR!‘ENT ELECTRICITY __
ﬂ — e Figure ghowi a network of curent Sabatesa: ;
+ m::,,,ﬂulmll b loasl incoming curent = 2 5 4 4 1 = 74
| u 1A Teotal cast Eoung curtont = TA R
. | 7- ; o n | - =G = Swm af all the curreats meer K of prinr i
if opp ,mukgm E—\ .u.gmudmﬂﬂl othee Epq = By + Ez + Ey e i fern " Ef om0

n : & . . - SA=dA 5 J =iy | TA
F L '-_&e oot vl rearviaCE o o | I ¥ R |
“ PN ‘,_#—l Equiva . 5 A

— o — T Equivalent EMF is grvenss GHA  BI3A ©3A @TA t“'"*'-"‘-"-'ﬂ, ‘

e cied with each othet. ] === -
.n:,..mihnlierlmﬂlllﬂ-m"""""‘,;‘""“"""'“‘"""E By =By = E; —— B R

‘ _“ "_!ﬂ ‘—ﬂ" Eﬂ“‘i“m intersal Fesasianoe 13 given

E, £ L Tl T Exsmphe: L1 Solwtion:

4 e P f,‘ug::m\':'::er‘.ﬂ“ ork of oarreniti then AT
2 . 3 will b
¥ If cells are identical e cwrent o

= E . Current | (B)4a

ﬁ-jq..nu}m EMF is | Equivalent intemal resistance £t [A) 1A } e i

o' AL EA ([0 7A

Erg .
B,y =nE Tog = WX g 7 | Poax =130

: 7 ‘P Ar

1
- ld . u.'fpm‘.rmm.' fh.l' s ; -
If 'H"“h ﬂlml !Fm"l“h are conned 1ed !ﬂb‘td’ﬁl’ &l O l"r,buk N @

| equal 9 Lero ™ [ f. I ‘
: ; cher i e = B %
T et |
| T — — " - S
Total Coment | Carresi ﬂtl".‘"b"lf“l' - 3 2™ Rule is also knovwan as Kirehoi s Fadape B,

E e

VL) mnd Kirchoff's Loop Rule

+Ey = lrk|‘E,_!—l'ﬂ‘; =

irchoffs 2™ Fule 12 manify

culalion of law of
SomseLaton of eocipy,

_ FOR RESISTORS
| Traweriimg from Traversing in I

- Kiﬂmﬂ"sﬁntnirudmhmumulhm

’ Traveriing im oppaiie
w'mmw}mlmﬂ rube. fiec it I T fir e l.Al_rr.l'n.m af currrar .Jﬁ,ﬂ-m of curresr
: * rule festation of low o Ry 77 [ i
: i i e e R -l | : T - | R n
i cosservation af chargs . 1 ‘ e L —EANMA—— | aaA— | ,
‘Imnf!ﬂﬂfﬂmﬂmmlﬁw_. ‘:“".“‘ . === -F ol ——— | — +if #
i wm of aill the currents flowing away from point Ry —n > - - —
i & ’ i ”W" .
| «guums of il the currents meeting at @ point it equal
d
o El=0

s
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RIS ELECTROMAGNETISM

—
1t°s circuil diagram is shown in the fig % Branch of physics whick deals with siwdy of magretic sffects ed by &
e e X fechi produced by matlon of

1 Bellor 2'%
g dmas mtio (fAdgucent resisances

3 If & magnetic compass is placed near cament | Nete: When 8 steady
camying cosductor, the magnetic ficld will | passing theough
deflect bz direction

SUmTTn

d DoEsacior then

1 RyRy = Ryl s Dl 3 i Inside the | Dwiside the
= In 1820 Oreited discovered thal current pasiang &

3 sesistanre & | cenducior conducior
il Proded Tppaaite through & conducios produces mageetic feld E=ObutB | & T
_ ¥ e i aroand the condactor | =0 - i R

Usder Balnciag Cond o the Mo fnd equivabent resistance of th €iroa s — —

T Mo caETend patees dhrough e resizor (galvany rlis pemoved T e - 3

F}m&lmaﬂﬂ bridge 4 il Due To Current € o rving Straight Conducior

» mﬂ:ﬂﬂmlmpﬂaﬁd ﬂ:.rm.p.lq-w:l-q:-
v,-‘V,wv,—-vn-o B

* B Ry = B3Ry 3
.,,;,.; ,_ﬂ,;u;frmuuﬂpfn}fﬁ Rs tarieg

,H...,:IEJ}#-‘U?#*

.2 ulor is circular {coscentric circles)

Lf:‘_'

R and R =¢ p.n.-!ln_'l

agnetic ficld lasis only & long s cerent is paisng through |

uezar. |
'I' s cwrrent passing through condwcior then a2 amy distance |
fromithe condisctar magnetic feld gives as

Ll . —
LL&-LL % petic  field  prodiced by current camryimg --!.';:-,-iul —
B

Example: ; thans R B, ®RyRy
me--ﬁwm:;;m s-Hlu-‘ 100;40&?2”“ el
bamery as shown in the figare ] 400 = 400
s fcd e
Balanciog conditzon is sl g - i
+ Mo cusrent p?l'lli!iw-"“ﬂh sl | f & B L ] I_'_-;-.
resistance T | When 7 Wbt 4=l -
?r',:'l"‘y or. Vs L.,._;..Il 1 M = 4w % 107 Whm A7) and r‘_.,. :

:Pmlmﬁl} of fieg space

o e ¥ r is distance from the conductor and it is
o 100 and Rye=200+800 nol radies of wire of conductor
a1 00 300 x 600 _ 000 : 7

fied = 300 + 600

Foapanin mlomt FESISEERCS:

* D .
ID““l- nﬂ@ﬂl fsigncin freld depends upon dwection of current and A 12 detormaned by right

?mmmn,mummumwﬂmmmm#rmﬂ
- curling fingers represents the direction of magnetic field”.

“|
*:_l _ 154] By AZHAR [QBAL 0336198894

&
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.,_t"fl’_ﬂ-'}‘r‘”‘f !

_r'h':-r‘mm i"-""‘lr'm
M ptockwisn o sabef oo

o

3

= e exiornal magneuc held
Current | i out of the plane of paper | mlhmoﬂh‘! 5'1'!!_' ol paper K ¥ Foece on the conducior is directly proportional w0 sind where ‘&' i1 _angle bctween
{ 2 i From absve: jer=all @ magreetic ficld and direction of curem through comdactos = -
n-“"'_"‘ L LA ey Fiehd ks Choclowise A A I e
Feld is "h ‘: 'i@h}‘ i Frem below: ’ t 'Si ! . : llmn i defi
below: ¥ % o= 3 % Ay s -
r_ Backwise ao twast | Freld in Anti= clockwis T lillﬂll Iﬂrl‘p!n-du:uh: :M':h“ meguetic force acting om sme mater kength of
Field is chockwise W I ~eat g B etuci. [ "“‘ﬂ‘ field lines whea one ampere current is
| JI..!‘IHB
When fwo current carrying wires are placed near e3ch o "
i Tesla (T = Nm-i471 = kgmes-T4-1y
| Bvions are [ML°T-34-1] :
I ,
g 1
I ti Repel
L : Magren: mdlh:l:nn is one lnla if ofe mewion force is Beting on ofe meter lengsh
el % ‘ L m ' gt field lines when one ampere curment is passing
=
F4
- ar E
1 '] B = B] -B*Dﬂ - EI * lg B o '15 Th @ Lo -
; B =Bl B=B * B; 1 fEffenl  carrying =
L =B +8 U F=5 X [_ Rl - mhmlﬂ' form ls given as S Ml s prodet Frecion "'F""“'r“*
3 5. % Wares repel each oaher. T . ’ l - P eperpendicular L funcs Avecior i
F Wircs attract gach other. fom » Sinoe direction of force 15 31ways e 8:“2’1““: L —
* Since dircction of force is always strong field 1o weak Herxe FiL and Frﬂmc is always perpendicular %o length of conductor and magectic fiekd limes
- Hence : W FLR
sirong fiehd 1o weak. i g LY = 2
. o % Field 15 sirong & - [T § -
> Fialdis " ; :: ';';z = B, + B3) M“F::tt 13 maximum when conducior & placed perpendicular 1o sagnetss field
d(-E'""m a|1y :  Field is weak at X and 2 * ‘ﬁl!ﬁ ial
% Field is e (Bage = 81 = = By} hﬁﬂﬂﬂmmﬂmm&“cimﬁﬂmﬁpﬂlﬂﬂﬂwﬂmhl
s © R fleld e, | Fan = 1085000 =0 |
. T —
T B AZHAR oAl -] B AL A

a currest carrying conducion  placed i-
i willl expericee fofce givem as

F = [LExing |

¥ Feeoe on e conductor is dircatly properional
. mcurent paszing theough conductar

magnciic

¥ Forco an the cosductor is direcily proponional 1o o
length of conducior intde ke magnetic fiekd Fol
¥ Foroe o the conduwcios s directly proporional 1o
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Direciion of force can b debermined | _,_,.'x._:fl‘mmm;‘. )

fallowing rules.

L Fleming left hand rule.

i Righs hand rule for cros prodct
fiL  Ripht band paim rule

o Fvend ] 3 raction [ Fegers
v b diociess i £ Bonate £

S ¥ vored h S waecimon a4 1

[ Flemisg left and rule

¢ B
J‘\, =
= au;

IR T AN PR

| Right and rube

{1511 -”.|lu|i."-"ollll

Example 17 Find the directon of magacie |
force om the curtent canryang conducior

Example 1: Find the direction of nugnnrlp. " Amywer: Direetion ol ’Lﬂciwd
force o the curtent CArTying consucior
—e

F'F“—ﬂ-m.

N

R e ———

Example 3: Find the directon of magnetis Amgwer: Dhmection of
foece on the cusTenl carrying amdn:u:r

N S

|,; -.-.‘I‘" alh

l--r:t

=2

By AZHAR 10BAL L o

oA
*

_T*‘ i 2 . it
IR

- 'EI.EGT‘RU-AGHET“

| the direction of magnesic |
ﬁhnﬂuﬂ carrying conductse (if f s

purreni)
ap———° I:g

foron on the current camying cosdacio
XX K o

N X X X

————,_,,
Bl | X X X X
X X X X

T Fimd the direction of magnetic | MAEnetic
bt CUrTEn! camying conducior
X X © X

e N— S

Direction of foece is dowawanrd
——

ARdwgr;

—i 3 v

paper

44 i .

ln ' A i
| B Al

Eompht & Find the direction of magnetx | Andwer: Direction of force is upwand

X X% x
¥
X hlx E
| X x X x
X X X X

.»\lmtr. Since currend is &l parallel 1o ﬁeT

line s magnetic force is rero |

I I K X |
x X
X ;9: X
X X N X

1 Find the dircction of o nlgr.eln.
Surrend Caumying conductns

ple ¥: F'md the dicection of n ngn-:lu.

h‘““ﬁc curnent carmying 4§ cosductor

Jlllmﬂ‘ Direction of force sowrds keft

|

- |
[ Anawer: Dnrectics of force is oul of plase of
paper
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“Number of magnetic ficld lnes panring
throngh um.mumwﬂn‘m
thar ared. ™
¥ Magnetic flux is denoted by @y and

rﬁﬂ = B.A = BA cosi i

{Where § is angle betwoen If and vector area)
% Itz o scalar quantity. =
» 1ts S1 unit is Weber (Wb = T.m? = NmA™ =
kgmPs=ta=1y,
% Its dimsensions are [ML*T 47,

Masimum Flax

p=l

Eaample:
¥ Fhax passing thaough A is oy
¥ Pl passisg theough & is thie

L - - - -
[ Magn ﬂnhMmuﬁu\u‘mmupﬂmm- . ‘--';,_“:
magnetsc field lises. OR fo - ‘::j :E_
» Magnetic flux is maximum when area of plane B hesd == 3
I porpendicular to magmetic fiekd Lises H o /
L : | =T,
foicirmun rion ] e N\
% Flax is minimim when vector arca is perpendicular 1o magnetic | l N\ |
feeld limes. OR ’ e ._”I — ot
- % Flux is manimum when area 13 beld paraliel 10 magnetic [ i
J: | lhines
i |
v

When plane or surfsce makes 25 angle ‘&

with magnetic field lings then use the relaben
@ = BAsint

.‘ i i
© Magnetic flux per unil apea when arca s held perpendicular o magnciic
magnetic flux densaty.
k= - o 5] unit 15 Tesla (T = whm™)
Ay

kd
feld line® 2 e

T o AnARIGRAL e

L -
kjr. m‘slﬂuﬂﬁln
N = Sum af ali the guantities (B AL) for il path clemernts

imo wlich ComElrie foap

B Been divided & equal fo p fimes the foral current emcimed by loop™

Z(E.AE), _—

b -
» Ampere's law is ased to detormined magnetic flux denasty

Where g, is perncability of free space and
By = 47 X 10T Whm=1 4-1

D DUE TO A Cl

RRENT | ARRYING SOLENOID

a ::i‘:;:ﬁy wound cylindrical coil whick behaves like a bar, magnetic when ; '
mlw the solenoed 3 rc-anifanm
{can be noglecied ).

st Ficld prodeced af the omds of L~ T
ST ilphn-m'-‘ll-;irm anad !""
=5 (B === :
field produced inside the solenoid |

— e T
‘ NI | By

orR | % ‘“'—f e
- ZHEINE

it e salenaid Jepends upon.

S Wmber of tums of solenoid (8 o N} ‘
. Passing theoagh salenoid (B o 1)
' of salenaid {H S I‘|

m;’ COFC material (b Increasing iron core inssde the solenoid magnetic fleld -
“huil Catin: |
. hﬁﬁ“ﬁ hed then its bemgth incrvases bat no. of toms remasss sume 5o magnetic

"
|
|

 Theee
L

' is Sompressed then its length decreases but no. of lums sestaing same 50 ils
ete feld increasc
ch B cut ino we pans and same currend passes throsr each part then magnets:
Main same because both no. of fums and lemgith beoomne hadf

Hy AZHAR M}BAL (R 38- TSR
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ELECTROMAGNE Tism

jone by magnetic foroe is alw ANS Fero
5 uwudlmfar o welociry and disnfa, cement)
je fiorce is only deflocting force ang il Cann

“‘ in moving in wniform magnetic fild

Booelerate ¢ T deceleraie the . harge

F 115 d.
F‘H frequency and amgular | MO Nemain <o 4:'"“" K.E, angulas veln. ,,.,_ thme f, .
Tio. of chasge carriers per unil '-Mﬁlw_“ AT 1 - T soceberation and borque by magneric foree | o el
Mo, el‘:h.‘ﬁc.nmnwlwﬂl 9 ‘}-MMM af velocity, momestum, acccloration, ar 5 Wi
Mumﬂpﬂtﬂt L1 agnets forcr are changiss v
Total charge in the conducion of volume AL * N‘“ ¥ U :u- : npEg ! |'
Time taken by charges 10 pass theough conducior = > ol flrce acting on 3 moving charge o
; petic field is determined by ki
cmpmwmm # nghy M. Right hand pabm rute ;
When <b are moving in the magnetic fred they expericnces the magnetic fome (i  Fleming left hand rule
"“n‘-*ﬁehmmmmmwnhnmhnﬁhf ot BCUBY on cur L
- i Beld B is gi right Fr—ve ol #ve Lo ity A
: ¢ q is moving with vebocity ¥ in & magnetic field B is given as i o S dremion e e
# Ifacharge q 1s g ‘ - , ') : ,dfubﬂuﬂhi:dmﬂmml:Llﬁ do sy 1ol 3 ’ L 1
F=quBsind | dsanglebetwocndamd 6 ; - =t Fomee Ao milirection S i b 2
¥ Magnetic force depends pon 1 woTE: Mapastic Fortpon, movig ample: find the direction Hl“ma}.neh( force | A . = — - T .
ik C'I-wﬂﬂl! particle ehagpes i independent of ke T ni.n'mg charge in g relee THHL “::: o lfllr.;-\L on of foree o inte e plasie of
= of dimemasiag of 0 0L -'!Il' % l ¥ | — 5 }
Gl Velocity of the plm:k P I N g - (g : |
E 1 L i
'!} mﬁdd = Qr- 'lhq_' & f I —— -
g 2 . : TR . - lm“r!llﬂ.‘l of magneisc r'H‘ e L & =
(v}  Direction of mosion of charged mh.@ .; Wioving charge in magnetic 'h-;ﬂ r-tl:-:':rr Dirextson of force 13 into e =
| o a— —
Mavimum Forcd 7 ;
- - E 1 |ar 1o g |
Force acting on 4 moving charge is maximum whea charge o mov TSR T Y < N ? g |
— L = |
'y

field lines. I Fo. = quisind0* = qvll l

| hﬁ: hd the: d:rwmn of magnetic foroe
i  chasee in magnctic field

Mmimum Fore

mem-phckumummwhm
(. Charge is zero (neutrad particle) = F = (el sing = 0
Gupndpmxl:uum(u-m = F = g(0)Bzind = 0

(i)

g =10
i), Magnetic fizhd is xero (B = = 0) ,= F = qu{)sin gt
:ML Charge is moving either parallel or ani-paralbe] 1o magnetic field lines

F = quBsind® = quBsin180* =0

Magmetic force on moving im vector form is given as
-uﬁhﬂ

} - l‘l#ld

Answer: | l}_rnum of force is l.:rlh_.i_h
dawm ward o

»-M ml'pime af |

Hl ,‘

By AZHAR IQBAL TS
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UNITOS *
Example; find the direction of magnetic lore
xlqmamﬂ(hﬁmwmﬂ

' S5

ELECTROMAGNETISE
- Amgwers Diroeiion of Foree i 680 the of ),

of papet

N

S

Example: fimd the direction ﬁf-uw‘ clic fiorce
mqm;m‘mgwmwmu
¥ X E X

i ¥ X

x
¥ X ¥ ¥
|

5

. K
N N|R K

Amgwer: Direction of foror s tow ards fof)
®

g -

X ¥ W X

Fxample: find the direction of magnetic force

miuunnmiudh-peinmmwﬁdd R
B e X KAX M
¥ )
X XaN X
® ‘ x 3
¥ ‘ X x X X
X N X X , : -
Anzwer: Dirocclson of foree i upward
1

acting on & moving chagge in mua;mc fcld
—

s ESEE

—

Example: find the dircction of magnetic fores

—-—J"—F“

o =

Examphe: find the darection of magnetsc force
acting on & moving charge 18 magnetic fickd
¥ X

¥ X
" OB
= ¥ & %

Anserers Diroction ol leee 14 dowr
b

r W K

X _x
Example: find dwdumm nfnm:u: force
| acting on a moving change in magnels fichd

| ——

| paper

b

—

EL

Angwer: Direction of force VE'\' Ill'.'--.i:ul'- rzh

ABTwer: Mmﬂf-;t‘t 5 oul of pla

Ty AZHAR 1QBAL

When charge is moving [ o . "‘ -fo-;'r‘ . i
adiclar 10 mEagnetic " .-"_"’- ) I' it F. = F B
“mh TS T g I L ‘_
will be eircular e e a) i e
SR :«*‘i- - iy g
[ w  Nelal m  fr L, i
- . = - s
: E w1
| X
| i
v i
- g i
a —_—F = - Vi
b ; _ 8 ~
‘ . m"ﬁ ngither paralbel, angis 1 o — l
: AR
TRl A0 ) e -
A ".!_ i ] 1! Py ‘ .! Tr" &
L ]l i of i Ji‘ I w3 [ %
7 -\1 i _.-“ R i’
: i b
T Wy
VRISON BETW FEN E e~ &
——— BL TWEEN ELECTRIC AND MAGNETIC FORCE] :
% Facbrg [y iy
I Elocirs
= ‘bmt ] - ] | =
L Elecar;, fw“‘gj‘!‘-;n-ﬂ" g mgh.. | Magnetic force isgivenas £, = g
i ficld il ‘F‘F"’di upon charge and | Magnetic  force  depends
" and Edependent of velogity | velocity, magretic fickd and direction of =

23050 lﬂfmonu[l_ mEin
farge % alwn_\s Jlllr,e,: ihe d

UEreClid Y

———y
Mugewin lorce 5 always perpendicular o |
darection of magnetic feld and velocity

c‘“ #=celerale, decebernic and | Magnetic force is cnly deflecting force and |
e — | cannol accelerate of decelerale the charpe.

By AZHAR IQEAL
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FLECTROMAGNETISM

AN ELECTRON

i ¥ im @ region where eleciric fleld is E and magnen, g, f

- harge I3 ’ ; ; L. , A ;
#ui';hm:ﬂm{ﬂ-hmnm’-dMJ 1E s wagnctic force g (CRarge b mass rats (;1;) of a particle emly depends upon Bsture of particle
q@x - | F=of +alixi | J-h—wlfmﬂﬂrmrmdpmmj =0 aed ™ i 55
> [L > (% = (1)
v i hmawm @3 Lovent: force. ‘ ’le (s)u.“ﬂ {__.“ i
; : : ifpen ol Uharge fo Mass Raiio of s .
: ¥ Only these changes pastes undey e | [ TAIA Ad i of am Flectron
= I!,E mnd Eﬂ-"l‘ MM Foe which * To determined charge 1o s main ol electrom beam of R et} -
perpendicular. F. & F magmetic field in perpersdicular direciion n unifeem
# I and B are applied in a such & way i quisind0® = g ¥ Magnetic field exerts the force on clectrons and hends the
ihat they may cxert Toros of MOAIAE = beam in & circalar path -1 .
: 3 = e
. aue direcison. rE= F =F Wl
charge in opp I : [ ) mr;-‘ 5 g% ,J_' = =
| \ qued = — x -c-L,,r, e e
r v al e
x £3 Fa>F; (v2=] v - 0 v A
H q i I! . ' w
" o x 5 2 E‘,-‘ I “'1 ir = y *l"‘r:; .
B CELAAL.roer, e BRI T el the: racius of circaiar sath &
'"ﬂ[l'" e;_. ';i: Twfea] W By with Ny gas '|IE":I.: L.“:{I-.L.Igmdl palh beam of electrons is projected in a glass balb filled
- = : u =81 ‘ g ERS a1 Bow pressune due b0 jondzation and de-encitation path of electrons Becomes
T = Rl " I, :
== feahers 2 of electrons is accelerated throagh potestial difference then

W

O00ms" 2000 ms™" | Solutian: . Ar el oo e Gain in Veloeiny: |

Example: Alpha particles ranging in spoed from |

enter it a velocity selectos where electric ficd intensity is 300 V' : ;_‘ ‘ e
and magnelic nduction iz 0.20T. The partiches which move ‘rﬂ; %_ YT i l 4 y |
undeviated will have speed ‘ . . £ _ | |
@1000ms” (b 1250ms”  (c) 1500ms”  (d) 2000 ms : ( A |
b ZMdmufviMq,:,_, L] _%‘_
Exsmple: A welocity selector has magnetic fickd of 030 Vand o Solutisn: - " 1
pzrﬁtﬂiv;uhr electric field of OOV is applied Then the rEg - 4 [ » By Kewm valuc of efm for ehectron is 17588 x 10 Ckg™
icles which move undeviated will have spesd 4 WA UG
] —_ 3 ma  (d) 3000 s "= A charge particle is meoving in 8 circlar path in a P
{5)330 ms (b) 3300 ma”  (c)33000 | aricl
| | ; _:n_h“ﬂ“lt field. By increasing the magnctic Tield Chiag 1 et s ol
Fatio of the particle will oot asa el
Example: Ifa charge g is moving in a velosity selector. L chimgs (B)decrease  (c)Remain sames  (d) Nome | PRl
will move in a straight path if -
(e =% (b) E is perpesdiculas 1o B.
€1F. =K {d) All of these’

SN 64 By AZHARIQBAL 8757 - iy 7 ,
; 1 ., By AZHAR IQBAL  0516-TOREEN
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GHETIC INDUCTION __ B
ELECTROMAGNETIC
INDUCTION

indwees emf Hein phemsmeson i dwesn g

bt whe magnetic e linking with conducior changes an «

Farsday discoversd ;
M,fud M; e s e i kncrw s indhaced e

Examples: ’- :—'|

1 Cuﬂdtr:.mﬂpumlhmmihrnpnhlh

;-I When cail is Baionany o curment or end is , I

induced  becauss  Magsein flux & med T LV

i ] |ames @- ] >

F‘Vﬁhgouilzumnkﬂdmﬂwﬁdd : T

agsin no emf 18 indaced beoase magnetic

flizx s not changing ; 2
% When cail is moved across {perpendicular) 1o o |

ficld fimes, magnetic flax changes and emf i
tipeed ol (¢ = L Apglied magnciic fickbmicps 82l

“ : st o e D brv. Imducod emi = e i l

Namber of tums of the coil

N | i
[r =N} I mumué‘i] =S 5 -

the coil. Hul induced  careem O

1. Consbder a slathenary coil and & bar magnstic is

near the esil. :
'T‘m-pmunwnﬁmf‘?‘m E

because pagnetic (bux is mot changing

» When magnet is moved wowards the ceil
magnetic fhux increases and an emf is
imduced.

5 When magnet is moved sway magnetic flux
decreases and an emf 4 induced.

0 =

36 T

By AZHAR IQBAL

: ELECTROMAGHETIC INGUCTIGN _—

#_m coll placed in s magmetic field direcied fmis 1
- o arcd of the loop 15 constant hence AT

b s conszans and mo emnf 5 induced ia the ool
p’ : coil s distosved s ares deoreases (hus

. ' e Nux threagh the coil decrease and an emf
- iwaﬂ

7 plang of paper

oW ou

a rotsting ©odl placed |a usiforms magneric
“.‘-‘ imte plane of paper,

* Shen codl B8 redated sn magnetic Hold ang ke hetween h ¥
feld lEncs and vecior arca changes thus mugnctic B
fiux changes and an omf s induced.
| : :
: ¥
\ 5 Cemider a primary coil comnected with battery snd rheostst and coll - IR !‘. i 1
@ gter I3 placed near it a3 secondary, : fJIf{'
| m cument Brcugh primary coil ix Friman 'lII ek
constenl  magnetsc 1 thirosss i, Secondary )
R Stten, o . - : o
T coil is also comstant e I |
emf iginduced in secondary, "
camrent itheoagh primary coil ;
- " ; :
oAbl magneiss  [jux me;vpgh F“
¥ codl imcreases and el 15 -I E“
pd i secondary con -l"\.:" L
B currenl through primary oo i i
_ rough pnmary <oal decreases, fluy krough socondsry ool aleo e
decrrases thus am emnf |2 induced in socondary cail K
\ m imthe magnetic ficld of ebeciromagnet Y
| 1hl'l"-1:-!!| cle oy acl 15 constant
| — y gl i imduced bocau magnetic flux m pot j'
L 255;0, s ke
‘ Fu"(m ”'r:'-"llrlh -‘;-.’-.LJI.‘fn.ta;A'.-cr I Neases, | e
. € g e TN increases this an emf induced due :
o A ﬁ | }
o changing flux
! Hu'ﬂ‘ CIETent “U'l;"-lp:h l.‘ll:dl'dm!].{lfl.'l detTeases, .i

- mﬂh‘:b{' LTH decreases thus an emd |1

¢ induced due to ¢ g Tl
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[held b5 cafled moniomal rmy
——

Eenl imdusced im 8 conduclos when condiiciog
| statbonary and magnetic field is moving o

Eref indaced in a conducior wien 1L i

‘ mu-m'mmﬁfwﬂ ey
P ]

C@mﬂiimdlkw:hl. placed on tw rsils ——

th . r umfiam W oW E R R Fad = &

corscched Wwith 3 galvanomeicd, & U ; i 1

uqmi;:ﬁcldl’-iupﬁwdmmphmdmﬂwmdn TETEE Y

: i uni ¥ H HE E X =X X W

mnumlhumhrﬁwh-m}u = = 'érl -3
d |- —

a

nakcke e conduCion X periend

> WWhen a conductor is moving in magnetic fcld charge |

Foy = qulzing = quBsrT (= v LlB)

Fo = qoB

=

mﬂ_mmmmdimdm@ﬂhfﬂmm
and #t move the charpes fromato b

; 'wm‘mﬂrﬂdﬂ#iﬂ'ilﬂ-‘uh
F e e charges induces an electric fiekd E which
Mﬂiﬂw

exerts 4 EHRLIR ROI 08 &% [ R

Induced Eleetric field in o onilugtir: y

At eqpailsbrium electric fonce will be come equal 1o
prero. F=Fy=qk = gvb

1 ¥ Induced electne fichd deponds apan:
| 48 il Speed of conductor (E & ¥)
{ii). External magnetic fichd [E o B)

magnetic force andl pet foece &

+vg charges 5 Mpcted ujrs ]

charges are copeenkrated a1 pearé & E=

aF = -Ehr ==
i A = —vBL

Wﬂﬂm feehd dep-,emh upon
ﬁ]_ w¢fﬁdﬂdwlﬂf (A = v)
'W‘ Length of conducior inssde ke
" magnetic field (aV = L)
| (a). Extemal magnetic field, (&Y = &)

F

Amount of induced chasge in the conductor in
» e imterval 44 15 given as

| 'R m resistancs of the cameni loop abed then
indugod coTent 18 gives as :
| —

5

=

| - =] 3 ‘

I rE LA 8 :
| l"cil.-ll'éf_—n,_. ‘.“‘r

angle between velocity of conducior and | Induced el dependds wpom - -"'
eld sines b5 & imsicad of 90° then (i),  Speed of the conductor % 1Y
|indced chiric field: (e %) i
] @g {ii) Length of conductor snside the Freld "1 "
{r % L) ¥
d pateatisl differrnce: (il Extornal magnetic fleid :
| &F = —uvBLsing | L = &) la
- —t Liw] wngls betveen vl Wty of conduesey .I*
and magnetic ekt lines r
(& = Sim@) i

m when conducion is

. t{;’am&mmr i0 Tichd lines
Lo BB Lgin
L

-l
nduced el mis

20
Example.
Aaemf of g ¢
oving

i

V is induced betwwen the el

“Iall ather factoes Femin same

BR0ST (097 127

ol 3 magnetsc Gield of 0.30 T, What feld stremgth
h"“ﬁ 12 prodisced as emf of 1.5 V between the ends

[+l
moning slong (panallsl of anti-parallel) o fHield
lines
= vllsind® = 0 i
i
Salulian; 4
i of & metal ha rx B g
&
ot Tl
B 5
¢

15x02

By = = 06T

L5
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mtverape induced e in @ coil of N
meapmitic fTas shrosgh the coll

El o twe rails coneeted with a gabvanometee in peesence of mage;

{_'Mdﬂ'.‘llﬂ i m"“‘““ thi 'i'l-l:fj\ the Nux and eml ia :
; fux ¢hanging thie
wehd. As arca of bop creases MARNCEK : e
s L —uHL & AR | .,,.,, 3
Ax 1
P 4 @fﬁ
iy H =
= -—Eﬂ‘ : ® W
A =t

» Induced emf depends upsn :
ik Nﬁbﬂdmnh}mmﬂ (g = N).
(). Rate of change of fux through the
il (1 m";').
% Faraday law s used 1o determins amount
ol induced emf or induced came.
» Slope ol @ — [ graph is directly
‘p-mpmimdm.adunrdmf.
o )
* As glope - - = slopee(

b .E pm——— ]
g 2 8« ', £ ;‘nl
L. "o
o . Sovemiis = ve 04
: = ¢ graph i+ maximi
« Atinstants A snd E slope of @

— ¢ graph ks pero o als senh

o rd (TR TILETE
o b 1% 4ve

+  Atinstasts B and D sope of @ i
o Atinstant C sope of @ = [ graph is = maxmum

: |aformaticn
Fm,mw.-m;-u-ﬂn

B e comtimacs ded HTET

=

Ty AZHAR IBAL O

STERNTY

o | FEHEMS OF FARADAY LAW
» plane la perpesdicalar 1o lekd lines & = BA Cosn
= congtant and area is ] ifin) W
then
and

HA

s

49 = (AF)4 and

HH
&= At

2 "ﬁh“rﬂ'ﬂﬂklﬂlriﬁ fickd lines @ = B4 Cosl® = BA

th“m, = gomsbant and aes I8} When A4 romTran! and &
is chamging then changing then
g A8 = BAA Cosh 48 = (AB}ACasd i

BaACosd

&

(ABNA ',:.'l_'.',ir

= N o———

[

I el Current: hdmdl CWrresml drp;qlh upam w5
B i ressstance &f the coil then induced O Ba. ol twes of ool (1 & N)
el given a3 | = {1i) Rac of change of fux ] = ‘—'I |

AR {iiih.  Resstance of coil -:'.I xl)
N o— X A J G 1}

A [T A

R . , - R N r -y
1 1 cidl L »’_4!‘,:1:; !'
— charge in a time mierval 44 is given s I 4 '
" i L LT 3
AR AETH

L 7 ou lF;-l! v sigmoan laraday Law : =N :_C 1 indicaies that 3
< z 6 -/,;kﬂl\n'm of tnduced currens 5 alwayi 1o as fhe oppose thal chamge which caunes 2
LE i 1 ¥
! - e curremi”.
* :
i h’"nﬂﬂlc fax changes a oarent
ucad which produces o magnetic Geld v T
oy ‘hﬂmgtn'.!:ux 5 IN B H*m -
*WWhen My, incresses it ends 1 T - ]
g3 fhux. )

hen fux decreases i tends 1o
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NOTE: '
Lenz's law is ia according 1o law of
conservation of energEy

HOW T0 DETERMINE DIRECTIU

eri distunce beiwecn ooil

vl'_unﬁl'
Magne! is moving Fway frvmml

4 [SINEZ il

s OF I3 CEDRCURRENT
and -.puﬂ: i I-tnuhlar decreasing.

NOTE: Lewr"s law is wied 5o
deicmmine the palanty of indacey
e o deiecisom ol isduged

caETEnl

wf lellow e s, _!'H.Eh..w
..,vru.;..p"- pclioa 2 oHF fe s
yﬂdfud‘ul{"w-.'i i ke Mg e
K a2 side |
o patichothowisesr 7 =4
LT cerreni o vid

(o T Y

Easmple 2: :

¢ [SINED vt

¥

Lol B o oy

-Jﬂwlpu-:..:.é-iun.:__.:,._. i A
Jﬂrw‘u&{’im.'_nﬂq:ﬁ}.h;ﬂ e I

aJﬂgJ:trr-;'-:uH:.;\“j‘\}-.b.:_‘_-:f,

scurrnd, ai koo L e S side VO
[ maibeameme e ]

Example 3:
Magnet and coil are stationssy

=)

Since magnetic flux i not changing and o
current is indaced. Hence Lene’s law i3 not
applicable

Exa
they are maving in same -:hrn.l..-n wi

i

Zinee sagnetic hux i3 ol Lh—"nh”b amd -A
current is induced. Hence Lens =g law % B

 applicable

below viewing from abave direction of fichd 15
(&) clockwese
(b} anti-chockwise :
{c) cither clockwize or anti clockwise
{d) no current is induced

“Fxample 3: A magnet is falling over a loop a= ahmk n imthe figurc

_—

"
Anawer clockai

-

By AZHAR IQBA

L uuﬂ_?l,ﬂ’ﬁd

ELECTROMAGNETIC INDUC TGN

H N X N
]

M i

L ¥ 5
ST : I
= o u T

mmﬁr Mu s increasing or decremsing:
: Imm flux is iancrvusing

o el o P g L g e

e 'l-u.’.'r:'u,_"u_
- x
Ko ) el agpanite . £ L ¥ T

e | ki

gy ol paper Sy s g pager 3

b= P
-
v e LS lrectiong s S ALF i Sl el / =Y
:'-;-"'m-&“';.l’mﬂ_,"l',.p
r - P
-f‘“'-‘!a”—.,.}:,-"',,' Wk s [1h]

'—"'F:ia-&';‘u:“!tﬂmu."_,_._ -,.___."v-.,_._..:.__. _—

=L

=
v
<
W

m thirvagh one coil is increasing or decreasing.
When currens theough one coil increases Wl
H T
z el
',

b IS wl - -
s of papes 17 st papes S £ i)

we W LA A WEdwoitn 3 2 L i

- f.-'é-ql"r ey
a
i, drecton

ke magnetic lex is sl
changing hemoe mo currest is
induced in the coal

e ﬁmﬁ-q{”mﬂ!ﬂ:ﬁfaaﬂ
P I CER] SRR T ..i"_._'g‘;;_.'. (1]
P ]

Sl e B
LB Y rwie datirmmessd 2NN )

-f-f‘eqm-ih.\inu:

ot d BT e 2 dnren -,r-'\:‘d'- .A:,-f,_,rll;lﬂ Ll
- . ;
o ROpgoaty L arctong
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v Fr "
o BT e ey 7 1y .

fareox
LY

Exam

"& ‘h_l‘_. km\,‘-rnif-r" i

i 53
Ml F b

‘;__ o .--_-
..... 1 FEFFEE
U‘.irrr-r- —. hd

-.-'-.rv:l-" T oy JEg e DAY LB
-r""f-\.sl-.i.a .
;JJ‘,‘U_J"F_I‘,E‘ Lo LR
a

b P dicieel e

N DF ENERCGY

WVET CLIY

law && consistend with law of conscrvakion of encry

Lens's
tic force whach opposes the molien
1 o enagmel they EXPErcnoe 3 Mmagnd
by st of €04 i is converted inlis clociphonl - e

magnet. Thes mochanical eergy SN 10 QVERCOME OpPOSItion 2
Nm
Whenever m ||||.| flux i
magnetic Toros i repalanig

Whemeyci Mg -.-;! 1 (lux déaca

mmw [afce 15 alkraciing

NOTE
Whes current & induced s a comducion

e 10 s Enolioe it CXPETIENCTS Mapndis
force oppesie 1o velooity

W

INIDUT

MUTUAL
Whew mmmuﬂfj coil changes am em’ i fndaced im irodwd
o o :
caomend i3 knows a3 mutual indwction
7 Flux @ passing through cach turn of secondary coil i%
desectly proporisonal o current theough the primary
N = -’l

Prumary
Y

I.I‘Ill.

| Mg, =Ml | or
e =1 &

¥ Induced emf in secondary codl is

==
TR T,

N,48 = MAI,

“Ratis qurmmdwm secondary codl fe rate of charge of cirend e roiegle promt
cail is calted mutual inductance.”
Its 5l wnit is Henry [H = Vs A1)
¥ Mutal inductance depends upon
(i Number of iemns ol codls
gk Area of the coils. . .
{iiil.  Closeness and orientation of coals.

vl {sture of core matoral,
P AT PEEP BOOK] =

sl

Eis-T

By AZHAR IQBAL

; ﬂmhmhmm-l'hca.-:l is difex

Ilﬂn eurrent passang theough ¢
Ne =T

afl
;I—LE

Na = L} oma

L “Wu_ﬂhh comslant and i 15 ke

ELECTROMAGMNETIC INOUS nc'ﬂ__%_

wxeen curTest passing through the coll ehanges a0 “em! is induced in the coil ifuelf™,

wpal and pw—
Ar

Al

NaR = LA}

|
T 35 &6l inductance "‘
|

e

e TR ST BTNy Sﬂcifim-hh-lmg l!h'l,'\fl'ld:l upon =2 - &
- ] verage indwced el | the eodl o {i} ""h:l["t‘-md eramber of bams of coil ‘|.;
| ot of g o currenn throagh the cail fin} MNature of coee material 5

ppldts 51 s heery (H = VsA~8) {1ix} Ares and bemsth of the co "'1 A

P invind
A

-!"’

m )
g 1
I Rvertt mechanical emergy imio I

m!ﬂﬂ]} i calfed generator, ™

‘Dhﬂun

Informatisy 'y

—ctie ,bu:n PRl on the principle of clectromagnetic indection. The waler o

S NI i the msota] pot is Bailing whercas than in the ghass pot s not, E P! !
of the heater remais cool 1 bouch. The coil #il berpath e 1op ;H - ﬁl
educed changing mageesiic fus Fluy link: ing with pots induce :m.n _':\I = 5

o eemaprmted only in the mta ; e . iF

vaorks on the peinci
hWﬂF;r\-"m._.p N, Whep o

ﬂ'-!z l:hmr‘,n ilough coil and ;
e |

Bl s caly induced along the conductor AB
u L“ bﬂ.ill\r MCE --.':u:\:; on ‘.ht gh.lrgc:. 15

du'm“..
induced along the conducio

foree an charges

| Bt thai beeats up the water
—

ple al Faraday

¢ B and 1 s

1 o alkong the
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] ELECTROMAGWETIC AP~ MOUCTION m i y ELECTROMAGNETIC INDUCTION
of #ve P2t

walur and —ve peak value 15 callod peak w peak o :

e cmfmnd 1 TR N, =Vt % =

Emi assdaced i graseraion o &y namusaliy
3 Z 1 ‘ *
£ = NadBzind oF | ¢ = g sind 1; wl,+l, =2

! | =
« N is number of tams of the coil — .
| wabee of allermabing carent of wollage oftaised by b :

» @ is angular velooy wth whic :
" h.ﬂd e L valug

h ool 1% potated

& A iis area of the coil

« B is cxiernal magnetsc field in which ooil is rogabed. i ,
& @ i angle between welocity of coil and magnets Koy = —= = 07, : L ih
field lanes LI fomy = =g = 0.7, 1
+ Maximum inducod emf is given 45 [ DR W = Vel = 14K | OR I, = 3 A L

s - 1

or 4,=Mnrm.'|_“l or | e N(=)4 e ?

g & which specilics the imdanlancoss  value of

- cunment of voltage is called phase ) |
4 i} 5, .
=]

i, il
=

» v
Induced current is given &8 [ = S & =0
= AR Currenl s BEro

il

Current and volsage ﬁr-:uu-:c-:l by A g

= ane cantinuouily changing Wtk L e :
= ! = =— cument is maximum ix fix 5=
- . . ] .
: _ g AwdB =
Where I, =5 "= 7 ple: Wihe expression for allermating vallage is e i ‘
In sne revelutisn of goncraior sae cycle of AL 0 sim100mE. Then by companiag with te standssd poms 500 100w -
» Curment Feverses is dirce tsom oee, IR vt s s Tind e el - =4 o P L) ;
' W 4 - Wl 3 T iz, gl
% Cugent resches 1o maxkmum valus TWice. . wllowing as r -
% Cumrent resches o zor vabse twice ] " 1
% Emf o¢ vohtage reverses its polanty once. r - ¥ - (
: ungular I
. : I I m i “1” +L AT TSR TR 1
Value of aliersting curnent of voleage ol any particular insta & (B { & v
= TR I ] o2 il »
: - ; : f=— :
¥ =V sind Vo= ¥ sinat l VaiEmanfe | TR 4 Tacnn: | o M FE R . ‘
. = .- 5 e = 15V S0Hz S0
pmising | =) simal | = I zininmft : ) : | i
i i M ERTD |
alution ;

Trahe
Talge

g voliage is given 31 V' = 350 £in100
enoa b = 3F nifke .
“"'\ﬂl-'ug: i £im 100wt then s I ¥ = 350 sinli0n: i
| |
e - ¥, = 350¥ ;
Hm ) a0y : }
o = — = 0.7 % 350

idy 240V N

= 240¥

Maximuns value reached by current of voliage i a cycle is called peak vales
% Peak value of voltage = ¥; = NeAB
+ Peak value of current = I, .E:#

; Frequency of A.C used in Pakistan is
50 He
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Scanned with CamScanner



||..\.\*-|1"""”H

EMisling
Crhaling

eTramdormer i & device which is wsed 1 change 8 ghven alermating cmf inrs 1,

smaller shernsting em”.
> Trosformer wos on peinciple of  Secondury T &

il ] | .

_:,' Decreases the valage lewel [ < 1)
» Decreases the current bevel {1, = 't
= Power Jevel remains same (P, rd
*"y e peviced o lrequency n.-l_\ﬁ TEMns Sisne timy l

mutual induction.  Ahemading cument
passing th b primary Crcales A l—‘
continuously changing magnetst flux :

) ”“"h’.w imduces an emf ¥

-

—— ~

15 Lnoran a4 jdeal

* Coals of uuu&gtm are not cosmected clectnsally o Ih-\. e i% no Ared ‘-. ol charreg | W

prisnary o secondary ? i
¥ Coils are connected magnetically snd power i transferred from poisnany 0 ooy,

* Coils of trassformer are over an sofl ifon leminsted core which concentrales the s oy

linsei. 2 . Maobe; J

* R‘T of f::'\ﬂ' of flux throagh s When a D C sowee (hatieny ) ulenhne: ] it

l::m"'m same. peimary then oulpsd voluigs aod joomr
4@

- N._E dld v' = M. —

ITa primary coil of 3 traenloemer is connected
1o AT mxins thess ¥, = Constane

and | I = P,

Anclarmer in P

ower Transmission:

e o ix ansmiisem line then Povees
[},
EI'K'- L ﬂl'rtn. 1"; |l R

p
‘llnm loss can be reduced by dec

loss i wransmission line due 1o heating

EEINg current level

r
} m Wansformer is used at powes EEneraling stalioes
A% trasrsmgited g b I!-h v
QEHWMI- reduced
othey end a Hep-dos
the ourren; leve|

A tramsformer which b used io change a given
shiermsting emf into larger alternating cmf,

¥ Increases the valuge level (¥, = K]

# Decreases the current level (1, > )

¥ Power level remaina same (Pl = P )

¥ Time period o frequency of A.C remains same.

ltage and at bew curren: 3 Wl Ehus povaer loss i LI RATIL

T trancfommer is msed o decroase B voltage level and incresics

= PEpUt power 1o inpur power is known as eMiciency of remslormer
n

R=—=x 100
P 1M

— il
"m‘n IWL LS i 1 s -
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" - "
o ot : 9-,,-'.1:' %
v,
y
|
LINIT 08 ELECTROBMAGHETIC INOUCTION “
— o an Hheal wamformer 1 @ 100% (P = Pout)
% Forapesctical transfiormer due e power lrises wranalormer P, < P &l o
’ T
leas than 100%. S
1
v ‘ P P + P,
Wi |or L o8 Sl ki~ U
08 lnmﬁ"‘-‘ml = P * P * , 5
, e
1. Eddy Carrent Loss: . Trivadent (I11-group) impurity atom- = B ¥ P
=twhen a metsl conductor i placed im a changing ﬂ?ﬂ\ﬂ:&: ficld & curren is wnduced & ‘ ane added in pure scEni-comnduc o .“L . 11 7
rsctal conducar this cumrend is known as oddy current # Trivalent stoms are known a3 acocpaor i 3 i)
. waver is los in form of heat da 1o v surrent produced i the core ol 1 ey 0. B A, Gia, o 3 o ; T Ay T gt
»  BoEne power it eddy 3 g ( o g i i : .
» Toreduce the eddy curerend lods core should be sasembled with laminastcod plate i ¥ Majonty charge camiens ase holes . - i B = iy
2, Hystereiks boss: ¥ Mimceily charge canuets are ebeciron & ko _Kr
' H J L e Holes mave Mo high poteatial 4o los !
~Enct n.-mukdmmgmlmmmm:rﬂtms maierial i hc _ e . .
BY 3 potential. " i
called hyslefes losy R =
B Bosse power is losi o magnetiss and demagnetaze the g again and again Mobility of holes is low |- » _FY‘ e
= : s r [ - H 3 | - l
% Toredace the hyiteresis koss sodl won oore should e umed havisg narmow Bysheres 5 i
L I
3. Cu loss: -~ _ = . ‘
- DITIET RGHTE o (5 17 Whes & eradal af 50 ov Gr b prows i 5 »
+ When curment passes through primary and secondary of transformer sofme pow: i gy [ ;h; _mm & way that one half is doped with trivalens LR
% the resistance of coils (P = I'R) ; e Pentavalent impurity pn funcrion is formed * o
¥ To reduce the Cu Joss thick Cu wize is wigd for windieg e e ot
¥
4. Magnetic Flux Leakage: : l [2
» Flux passing through primary is nol comphetely linked with secoes '_:'r L 5 g
1 oy S s codl By aEing o b : & 2 1
» To reduce this loss sccondary coil s kept inside the primary coi b L o e TR0 g : g .
- i ; Og -0 . SO, M }
plates of iron care ﬁ"ﬂ‘ AW g -'D o° :d . ,,T;",_I'_—”‘*-‘?"ﬂ charge 0
E P =N i i ]
. o [ i - &
SN ARy i = . . e,
1 e carmien, 10 T [ hioles e oty el
& £ - D= o Carrae e,
P S Elettrons from RerEgion ¢ - e
TeFEg MM *ve immohde ons is foemed in "
L e aned sroand the y o 5 15 ho¥med 1h e
( k-
| ' 1
? ; - Wﬁfﬂf acrais phe | 2 B v
: iled & junchion coalaining immobile isas aad 2 ey E
Z depletion region, " mo charge carviers is el
o Depletion region . . o ke
5T " SSHTH il (stationan) mes whicl o BT B8 change canner il
‘ WIIrs
"lm.r Produced scrons the function shich siaps the diffision of slectrand &
: Potens; h"ﬁ‘rum voliage. ~
: 3V for germaniums and 0,7V for silicon s, v 2K)
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ELECTRONICS ’

w_m#ﬂﬂhwumifmh
conAectrd wieh +vy and merepion =itk —ve fermimal of
-

*—:’--w verminal repel the holes fowands the junction and
ve lomusal repel the chotirons wowands s Junstion
ihus wadth of depliias region GSCreases

* When applicd mﬂmmgmﬂumpm'mjd harmice
electrons and holes crodses the junction and a current
stasts flowing theough Pen junction

¥ Forwasd current is dus 1o majority charge camers and is coder of mA

Maxisvum current lissi for o junction is decibed by powser

Forward Rewstance: t

Resistance of P-n junction when i is foerward biased 5 .?
\

called forwasd pesistance.
ay

o i
[tz walue iz wery small in fon ahms) -

.}-

Heserse brasod P-@ pandfism:

Fon jwaction i said to be reverse biesed {f Poregion &
conmecied with - ve termingl and a-region i conmected with
+ve derminal of baticry,
¥ +ve bermimal pull the electrons and —ve lerminal pull
the holes awsy from the poxtion thus width of
depletion regeon increases.
¥ Reverse cument or leakage current twosgh Fon
juncticn is due to minority charge casiers and is of the
order af uA.
¥ If reverse voltage i increased covalent bonds beeak and large nomber o

releasod, This causes a sudden increase in cament. This is called Zener cffect,
=V

—
charge carriers asiain high velocity and knock down i

¥ I peverse biss volisge is incrcased further, manority

the bound electrons from covalent bomds by collisioes o

and current increases rapsdly this is called Avalanche

effect or avalanche break down /
¥ reverse resistance of P-n jusction is very lange and is

of the order of mega-=nhms.

By AZHAR IQBAL

ELECTROMNICS

T

i ,_,f'-"‘-': |

' fenthods hlga " fVanods 7L rForersd based

[otgMet curent thresgh the jus.: :“':_ Ty
| electrons and hales which s given b
i ’

+ [y

ot = o
Reverse hiased Ale 3
Fuamples
; A L
beathouls coflow F " pWamods i£7 o sard i
o i ;
~ L L
T |
— — o |
W
| i
1
|
N 5
5w o7
1
My W
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“Process of conversion of aliernaling clmil‘ inte d'hﬂ curremt iv called recificanios
+  Device whick is used to convert A.C into D.C 15 called roctifier
# [ode can be used as rectifier.
% There are two types of rectification.
ok Half wave rectification
Hall wase rectilicalvvi’]
= =dA hype of recrification in wiich anly ane kalf of A.C i comverted iate D0 i called by
wrve rechification. ™
Sfinimuam one diode is requized for ball wave rectification.

i,

Full wawe eectalic stion

| ¥

Dinde is forwasd biased.

Resistance of dinde will become very small,
Dhutpist pulse 15 +ve.

Voltage drop acsoss the diode is
approximately zero. : i
Voltage drop across the lo! resistance R is

equal 1o source voliage.

YVYYY

o
Llr{ull'.kc wnmr-ﬁ-i- pevehall
&P wved Tormizal

['m_lm--:ns_“-LLn.Ll I
PIV iz maxisum fevens Vol :r.-eﬂ.'ll
diode reclifier cas

l‘.Jl.il AL

crarpat Frdowseand <& a-'fl.-’:“-"r; x|
Ly .,f‘r:.:p-.\ht *ve

—_—
» Diode is reverse bimsed. | [ :
# Resistance of diode will becoms Very lurge - é é‘_
% Outpul voltage 15 2er0 b :
; Voltage drop acmoss Im-d pesistasce B i peno. \ I|
" ":'n.‘.llu.gé drop across the e 15 AN \J
equal to source VOUIEE. .
1 & BT i frequersy :: :‘:‘-‘m
Qv%’ poied 310
&L | prs——l e thul #
gl &0 i - rpguenty et g
T i e PENEC

. w_ laput sagnal applicd 1o the circuil & k3 slscwm in 1he h-,.un:
m,’— warveform of the curcwt will)

| ih,ann: poesirtyig Rl
| dnde wall bocome
fehvorse bissed

Po-d |

—d| Dhuning negative duode -
(b= -'—\ua will bevome foraasd e
baried and outpat wll -

() FaTa | e nepative pulse

20

: ﬁl*\m will be

£ iy gien 1:# hlhm“ eireait;

= Input signal applied to the circuil is sown in the fgore. The | Solution:

Dresrieng poviantive half |

diode [} wall become |

rEverng amed i !
| Dharing megative diode "‘ v
| Dy willl bewismie reverse

biased and sutpu will

!'H-' -l.‘l i Bolh halves

(b Fall wave [0
NI Leras

il Meone of ek
Thm""‘lﬂ during 0 © will be:
G hﬂ!l!mluu' (b} MNegacrve hall |
) AL ]
18 belmg used 16 rectify an AC voltage of 118 V. 68 He The number of pabes
in five seconds bs:
by &0 B idi ".-
““’“‘IIIHI’H" rectifier, how many disbis ceaded! o1 a e
by 2 iy 3 idy
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o]
* ANpE "ﬂm
fall wave rech ]
> There arc two fypes of fell wave

i, Full wave beidge rectifier.

> Wiindmmum four dssdes are uscd for bridge rectiicr.

+ve which makes [y forward biased and Dy prverse baased

—vg which makes Dy forwasd bimsed snd dercverss biascd
[y and Dy do nct ponduact the current

» ‘r-mu,\h-mmﬁ
» Poist B becomes :
b Dhodes Dy and Dy conducts but diodes

5 Maximum voliage is dropped across the load resistancc R

% Point A beoomes which =ve which makes D, forward biased snd Dy pevens biass

¥ Point B becomes +ve which makei [ forwand bissed and [y roverse hinsed
€ L LT O

» Diodes Dy aed [y condusct but dindes Dy and Dy danol condi Tl
¥ Ohtpul is +ve pulse

" L]

i
T X

— o If T i time period

n whiich Ty hatves of A.C are converted into g " tallyy

i Center tap transfomeser full wave e

Hi hiwh; figure what hapjicns lor the pasiiive half
ccle of thor fapat?
‘I':l'"-

() Dy amed 1y conduct

t'*l Dy and [y oot
] [y Dy amd Dy condusct

{£) D and [ oonduct

¥ hﬂph. The cn(p;ﬁ of the Following circuit will be:

(k) P’I.lli.‘llml_' half wave D
id) zero
wes currenl through ressstance & #ero

o A ”__,._,_._—#—“
—

; |
5: e - /\ o 1P intrequencyof inpet 9972
N Dy % [1] 1 putput Appkes mimuﬂ;__'l e
] o inpet 675

cutput ripples have Lo poprerd

¢ at the output of the following chremil is:

x> R

X L3

i

10 ma () 50 ms B ooms

b Bgure what bappens for the ncgativg bald cvche of the iput?

0y sl [, ey
[y madl Dy conchest

L

By ALHAR IQBAL
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aliermatively.

F l‘uirunbuwrrﬂ'ww.r.mmddm‘ﬂ,
becomes foraand blased.

¥ mcw-ww&mwwm

* Only diode Dy conduct the current.

W Ohutput iz =ve pulse.

% Point A becomes —v wori B and diode Dy
¥ Poini C becomes +ve w.ri. B and diode

&
gt A.C A

H0.6%

Y - T - T
N circuil reprovenis:

& ¥ lsfreguency of isput signal thenduled |
rippes have frequency ‘21

®  H°T ks Hime period ol input Bgaal ther
ouipet fipples hae time pendd |1 1

Example:

If 3 full wave rectifier circuit is operating from 50 Hz mains,

% A chrcuit which converts pulsating [.C inta smooth [14 18 calbed (et
* cmldm.m«dﬁrmﬂiﬂﬂhnmbt

weed a5 filler
T | & ik relation between these rwo i

8 (o TimaT,
aw ¥=2T, ) Te=T € TodET
| h wd Vi

Ssodiisam;

lnput fregiency Hz i

Chutput rippie [requer

18 mg

15} i g

= |
ADER Y- I
W rec i ficy i ull wane pecrife

——
L o il ey %
d f?u"“t bridge recrifier. o many disdes condmet ;.-,I. :“:ﬁ ¢
2 5 i e ?
3 Peried af AL souree el d
*9Ipst ripple is T,, then

TR

rJ
—

g
-

& gy 4
appleed on the inpet of full wave rectifier is T, sndl time peried of

wave S m -
.~=.. will h':"mﬂ-rr clremit & aperating from 50 Hz mainy, thes the tirme period of aulpar
i : '

theer the tinve period of cutpit ripples will be: - L : g

(a)0ms  (b)40ms (<) [Oms {d) H0ms Crutput time pericd “ 752 1 M“": of a rectifier is: ik ek i) 80 ms

ine B &

Example: e : )" Samesth W Pubaing fdl  None of these
In case of center tape tramsformer fill wave rectifier whach of the follonwing SERRCTIEE ©° ‘ -

{a) minimum two dicdes ane roquired b only ane dinde condusts =7

i) frequensy of oulpal ripple i h:ll_'lnl'i_r!\\ul signal  {d) all of these ~
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UNIT

DAWN OF MODERN

PHYSICS

[=Emergy it emiticd or absorbed by atoms in

discrete packets cailed quams rathes than a3
& conflamei wave, "

Bt accoedieg 10 classical chectrosuagner,.
theory of mdialkons energy was cmitied o
m“'ﬂ'h\ AHHES T8 A CONDfEAs wang 5

CIRTEY I8 unaforenly distribuled over the wyy 4

Coatinaous Electromagncliohh s. -

Mw
1&«#—*

Energy of each quantum is directly proportiomal to its frequency.

Whene “h’ is plank’s cosstant and

ho=6626%10°M .5 or how 6.63x 1075

Note
Angular momenium and Flank &
constant have same unils

% 51 anit of Plank’s constant is |5 = kgm?s™ -

» Dimensions of plank's constant are [ML*T '] LY
Tkmtbﬂwmwmd.fmqmynf 2 - _z%:.
photons is a straight line and its slope represent ’
the Plank”s constanl.

*  Alms of molecules emit ar absorb energy
when they jump from one quanisn state 1
another.

{Emitied or sbsorbed energy = difference
in encegy between two bevels).

r By AZHAR IQBAL o

S iions ~

*hoton:|

CAITIENS ENETEy and momentum

cannol be subdinvided (elementary particie)
g of photan & sero.

‘ll-lhiphlonu zere. Hence they are not afTected
1 with energy about 1 Mel'. Their quanis cun be e
Lmaves with. emergy aboutl™ 76y The
m of r.?,]up WAYEE Modominalcs

_DAWH OF MODERN N PHY S35 '
IIHIIrn “”‘“1“ e

r fe Eimifein ,.m:l feliscrete Frergy

W " = e R
7 ;. p! N i L - it
i i y
f - gl 0y - 1
-, L i
| -
1L, A AT r

Packefs) are imtegral Part of ol e

I‘-} electric and magnetic field
sily detocied
ALY 2

e detecied and A ave

gy ﬂ‘r.h"' l:“ﬂm of ;J-mr- of m B berms ol Enug:f of photon in tema of
Seqeency is given veength is given as MOmeRtum is gives aa
E = py
Ew- Exp
=k Fa Slape = ¢
lsge
|~ :
P

5 268¢

E12ey

mENW‘

1 formula to determine emergy of platen -

1240 x 10°*

Fl

E=— o

mlphml having wavelength A = 400nm is b'"m:;; W

(B 3.0 eV
(dileV

g radiations photon carries the mast energy | X-Fays have shartest

(k) microwaves
(d) x-rays«

.‘ﬁlft

=-—ﬂ'=3[r|r

| Sabution:

| wavchength
Eus

Hy AZHAR IQBAL 03361988
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- Lk Ve
. £¥
% 5
+ - W
F W G e AL
; -

DAWH OF MODERN PHYSICS m
UHIT 11 = -
Twa photons have emengics 2 €V and &V then the ratio Siece ol
hm‘!fllﬂ‘lm‘mhwll | S0 ralG i wavelongih ECTRI -
fay 12 b2 b imnverse o of enceg,
el dyl:4 | |
: LA ey
MMiomentum of phoson in terms | Momentum of photon I erma | Masmnestum of photon in e | ; U’\fuﬂ, ﬂ]l I'”NW.._
| o freguency is given as of wavelengih i3 given as ol energy s given : |f A
h - E = . - . l
Plg P=I ‘ p= I’I " Drange :-‘di Geren e s i _'
p=f o » Vioket has shortest wavelength in visble region of spectrum E ,:d:
] F ¥ Sy - "
L ,,, I e | y ey
-—p"',.- \ 3 # e&“ﬂl Srowm turface # ,
. : . . I\r"l -
I§ i [ | V ‘ : expased 1o fight of 1mitable Light )2
IRy 5 callpd phoia-ciectric effecr™, n
¥ - ol electrons are  known - ms ] ]
1f & heam of li ‘n" mambe 5 gy oof the beam is gV = e Eld current due o [ : LETh
| iwhi contais *n’ mamber of photers then 1otal encrgh ol U T is I g H
Ifa of light ! v known  ms | | “ ':
E= LM., O ot g e current | -
E = nhf O i | acolbe 4 |

telalion Telwcen

Relation winl wavclor gl Adrgnimi

Helatan wiilh Irsgjisnay

o | 8 :
RvErsing the connections of batery {anode becomes

J Ve and Calhide Becimmes o
n-— n= E -fmlhiln‘ mnide amd photo-clec e curmon decnesses t o - "}
hf "‘Iﬂﬂlﬂil &t dnode a1 which photeclectric curveml beosmes zers i called ‘ ;
: F s beeasn have same ® ential” i
= Tf two beams bave same Wfowg \ , bl : ; .
”Mmu"’: e 1o o d Frcigy 1 :ﬂ- g g Wlufﬂﬁlﬂl then maximum K.E of electrons i given i : |
Energy m&3 ¥ — -y
o 3= 10%ms! =l
¥ spe:;.:[fptmm:m&ug{.u;::;:mn ik v ial is QLZ5V then X.E. e my S ,
[ phatons in & medi upoa !
~ L Hopping polentiall LL oK E_., = stopping potential l L

'i-uﬂfdlbnmuuolzevuwnv

= 012V

7 e 1O o

#l ‘hﬁ R—E_“ 5.._.- .-'-?'H‘AW|n.; polentizls K. Ko,

(154 By AZHAR 1QBAL
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DAWN OF MODERN PHYSICS

—

m of light required 10 omin 1he dmf-uqn from surfsee of vhe matal
n

hr-r

leverig Phenomonee al

By increasing inbenaity of light and keeping b
frequescy (or coloried laght constant.

* Pholoelectiss curment inceeases.

S K. Engy Of Ropping potential remaing

phﬂnﬂﬁ.lrh; 18 5-ray

» Photoslectric current is direct'y proporticsal
1o imtensity of light
I = Intensity
B K.Epgy of chectrons or sopping potentialare |

mE i

Intensity

T I Freguency
By increasing frequency of light while keeping
thet IBRCERITY COMNLant, :

¥ Photoclectric curmend remasins same

¥ K. E_.; of electrons of slopping

LA

Lt o R
arege 7 ilis

independent of imtensity J I
Intensity =

pobentisl iscreascs.
Conghusion ]

¥ Photoelectric curresd is independent of
[iuqu:n:yuﬂdﬂ-

# Stopping potentisl increases by increasing
ﬁmﬂmwm

frequency

% K. Ema, of electrons varies lincary with the froquency.

DA L PRLP UK [}

By AZHAR IQBAL

4
alsoarce 2. DL .h.:-r-p p I

m;ru.‘::::' }*

B,
L changs e0%

-
T

¥ Below the theeshold frequency K. E of cloctrons !.n||- B - 00 Henoe electrons will not be
emitied froen the mrtal | phodockociric ofTect 4 [ } baege th
- ety : F BOR sccur | hovwever lispe the RNty of
¥ Electrons are emitied from the metal surface{ photoelectric effect does not oce

when fregquency ol’ﬂmh}n 18 equad or greater than theeshold frequencs 3

} e

s ppe = .

wepi-= 8

= ondy

m,u af light required fo cmif e elecirom from surface of the meial iv cailed il
3
Elhmlhm emiticd from the metal surface] b
photoelectric effect does neg ‘
mr’twlmg?'l;;phmwn 1 equal or less thas cut aff wavelength S 'I
th o tom i1 greater than ot off wavelength lects 5 fed i :
surfiee (phota clectrie effect SO0t et ogmar| i '
‘ 2 :
gl
E¥ Pequired & cmit the efecirom Srom the swrface of motal i called work
| Na | X |
| "B + 0 | 1
. | fw | 4
S e emitbed From the metal s srface{ phologlccinc =R R :l
ROt scciar) only when | metgy of pholon is equal oe Ag - 4 ‘:5 {
hm funsction T l
. 414
) Wﬂﬁlﬂnuhdﬁnwak(um|m Lhectrons ae i: '!‘ FET
mhhmmqmmhgﬂmm :
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J’ i = oW k ¥ " r y - - i ¢ gt s 5 A
e - £ e el e S T

..1. _" # o 3

DAWH OF o

: DERM PHYSIcg
Mwmm FHIoLS _m %fw meressing  frequency. of gl & _——___n

— Tisiation between BieshoM frequency and woek fianction 1 :
-~ LE L i ¥ .

#. jmcreases and vele ver e - T Sopping  polential
1 . 3 FLi- 5 i [ 4 1 5 % : old froquency i X
|~;,t_-|ﬂ-.“'l-—_-“llthﬂ- L = (L L A LW Sopping F‘;ﬂi’mil decicases and vice p— e By dix (TP ] —.

.‘ By increasing work lhexfion or threak
g

> Relstion berween cut-off wavelength and work flamction is

ot e et o e i By i
S
i 2 }

Increasing. the energy of Iroquenc, . Decreasing

m. L E 1N CIRY OFf Irequency
of photon of ghoton o
@ Decreasing W wavclongih  of | gid).

Incresdang e

m Aoy
Shars cut formula fo deterasing work fumction from cul off wavelength OR cut off | - By using & metal having larger work T

% i frnction is fimction of threshold fregaency

wavekength  of

L[} H-y using & metal Baving

WOk i
By using a mctal havieg smadler o ii
1240 x 107 i k A2
r ; 3 il
: 2 aff wavelength vk By using a mctal haviag larger cu

ol wavelengih

e

Far rwa different metals

; ording to Eisstein beam of lght consisss of stream of Ao 3 ;

o :t:mmudmwﬂf»tﬂhphmh'hf'-dhmlj. =N iy ¥ of the graph remeing zame
mm{m“ ig! i - b X L] Ko der g . —_—

F m'ﬂi o E|wn Imm'n nf llsh' i ‘l“.h‘l:. ¥ / L TErOeEd NEprELents the Shreshold 'rﬁ_i‘.r'-:'f

proportiossl 10 number of pholons 1. (* =, " YHMEICet repneients the werk function
Intensity & o, of photons ; —
# By increasing intensity member of photons , o ' f -
imcreases thus curend incroases ) nig] -

‘ g,&-a Feiecwon Lib~photon L1

-
-
real

» Wien a photon strikes an clectron il transfers its encrgy to Thectron Same ame -

emergy it sed B0 remwove the eheciron and rest amsount of EnEgy 12 IR K

‘I KE - A 4 ginen 8 L
¥ Einatein's photo clectric effect oguation is based on conservalioh of ereTgy Bnc BE i

| Af = KBy +8 | or | KBy = hf -8 ]

Photoelectric effect
orour but K.Eayy 0
lad
BOR E<gop i ;, | Phowoslecnc effect no
. OO
Ac -
k.ﬁ_,lel:,uldﬂlflf.=jf |

B ] TR ; B oazawiga oew
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iFTONS EFFEL

'L

& Mﬁﬂ_n electron the M:::’Htfd seitered photy ;.
af imcident photon

“When an x-pay plaion
. - w-£uy phaton

greader phat

=

Incigeil
w-ray photen

Jockion A Wamslers some amount of ks ey el
¥ When photon sirikes with as e

momEenbam b Scattered photon will have less energy. b
moEhEnium ‘;;mu:‘:e:“:l:l:ﬁmm: Wavelength of scafiersd photon(is grester |
“nmﬁl'll 'S fl"l‘a:q it hest evidence for pasticle nature af light (photon theory)
E‘hﬂtin Mﬂl‘mﬂ,thbtmm!dﬂﬂirtmtﬂmhmn-;.-;Ilmh : .

‘ fenived for Lo
By wsing law of conservalsan of energy and mvomeTum farmula dernved foriGies
shifl s snd nsementam formubs derved fer Comgpbon”s shill i

¥Yvy

h
ad = l_ll.—l.'”cl - cﬂﬂ]‘

- 243 pm = 243 x 1
= 3

L]
3 Quantity = is known as Compaon’s wavelength A==
L

e Az

] - = | 243 % 10°*m
90‘ M=!‘TL‘—£_ ,i,. - A1 5 o I

486 % 107%m

: h
1B M-l(@)-fﬂ.
¥ Compton's shift is maxisum for § = 180*

'l'm OF MODERM PHYSICS , ‘
PAIR PRODUCTION  — ————

. FRErgy ¥ — ray phaton interacia with & heavy n i
js preduced this phenomenon i knonm aq it p:d::‘ & pair of particle asd

T,

- -
I @C‘m:-qn
v B
; : L Dkl
¥ [n puir production a photon (emergy) s converted inlo mass in scooedas R e
' : 2 ceotdamcr 1o Fioasein W
equation E = msc ¥ et 4 g 3_
I A,Hmﬂ ganm cieale a aingle eheciron or positron alose Bocause it w 11 viedate the la . - /
1 a posaervalion of chasge vl R
m' Fm{mu;ln canmol take plese m vacoom | witbow interaction with sucheus) becsase & L
| will wlﬂ the law of conacTvalion of momentum. To comserve e F= .
ol mucleus is roguined gt acarn o B o P
) "
order B8 creale am clecimn-posiiron pair manimuen cncr v Tmel = 102 Mel L
andiBurpless emergy (s given 1o cloctos and oSl &3 K | f " o

LI 5, 4
A | 1
[_ hf = 2m.c* + (K.E),- + (K.E),. W

% N Maniiw wiis el r -"
e = 1638 x 101 | ; x phobon foquined i
—a— iid ek u o | fomin = 24T = 10}z i =121 xi0-"m
-+ 3] Ay : : e 5
S Proditiction ¢an not take place in vacuum hecause it i againet Y
9 & 5 FerTmion ol cncrgy g
] " umibﬂ.(‘.\rch;nm “. 4

o : :
(2 b ef conservation of mamentum

| ‘ Ry v =

A i - I
ﬂm ray photon having enengy |04 eV interacts with a Beavy maclews and an ehacteon AL
- ”‘nlﬂfh“" B produced. The kinetic enengy of produced electron wall be )
f W - {b) .02 eV
E " SR ".v w

(dy 0l e¥
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riicle amd s anti-partiche combime with cach other, they devtray o,
jon of twe y — ray photons this phenomenon s known as anns,,,,

Whena & pa
sther with the emis
of matter.™

E M!ﬂl‘!l:‘“ﬂ\ﬂw il ERETEY R socordance o Emsten equaalson E-mc-
= 1
gt ——— Y
annibalasion of mater always produces two gamma ray photons havieg same o,
wency and wavelength . ;
* g:&le hoton camnol be prodused becase i is againad the law of conscrvatios o

e RTEm
¥ Single electron of proton canecs be comveried wnle energy |

consorvatsen of charge . ¢
+ Mimimesn epergy of photon emitied is m, "
E® 0.5 1My

i’ = 0 S1MY
 periy Photon

y-ray Photon

-

. aﬁjlﬂﬂ‘éiﬁﬂmﬂ

E = DL51MeY
—— — [

% Fxistence of Anki-particle was predicted by Lirac n 1928
% Positroni Asti-particle of electron) was disooversd by Anderson in
1532 from cosmic radiatons

. o, et i
E... - l!l'l,l:“" f-‘l = s man e
#—'—‘——'—1

En = 819 x 10°1]

= 051 MeV feun

=1.23 = 10% Wz

{134 |
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o

o

af pavelemgth amd ntemsity of electromagnetic radisiions e

EprCirosCoEy.

" Eraf all the wirvelempoh of electromagmeiic rediations ¢mitted or abiarbed b u i,
MMM ipeciram :

ES OF SPECTRUM

-
¢ “Spectrum wiich comsisti of sharp fars with cach fine Frprevemiing @ specifis Pt
L ’
a waveleagth emifed or abroribed by atoms o called Nme wpecirim, ™ [
"}-I" Sjectnam iS5 Characieristics of cmiting ¢lements £~ i
¥ Lstigpectnem is dus to transition of electrons between energy levels sithin s a m ! "'5

h element has & unique w6t of energy bevels, hence each alement B

I b4 el 1 wentifly the gas of clement ‘

L iz ailgo kesown as alom SPECIUT . h':
BN {ir cmi . ,
-~ R i cimiss r inE i X
‘ > TISSHER SPecirum Lime .urm-mmu speciram i
L W spectnam of  electromagnetic | Line specirum  obtained by passing
Hislions ematied by g subsisng cadled | elech ke L
‘ - ; ¥as e 15 cadled | clectromagnetic  mdiations though a 1
emiinion line spoctrum sabstance 15 called shsorption  line !
B Bl e“"fl'@lctnul-. the encrpy or line  represents the  energy :
‘ £ be  encrgy
; Havchmgih emilied by the substance wiave length abmarbed by the subsizsce }
P g[gm_ cofooed “Mibes with a  dark | Shows dark lines wills 3 bright hackground e
= Bbackpreamg g
: } £ v
22 B .
=
| K
UL
-

= .
= L'y
=t =
| &
[ =

 : .'—E'“qua which consives of group of limes s closely spaced thal pach growp appears

IR e ik e
‘ 3 3 &oE By ALHAR DQBAL D3Re-D00FE
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e N
e ATONIC SPECTRA
x UNIT 12 '
l p.:n,i-pllt - when molecules radisie thew rotaisona Wl iy
wﬁ Spectram in whick shere i me pap or space benween specieal fines i
contlmmaus spectrum | »
% All the solids, liquids and very dense gases when beated produced continuons i1, -

-

When hydrogen gas is placed in a discharge tube and high vollape i~ applicd scenss e
pas starts ghowing and give off blaish rod Ight
There were five types of serics observed n emission spectram of bydrogen atos

# Lyman scrics lics in ultraviolet region of spectrum.

¥ Lyman series B produced when an gleciren jumps from bigher emergy bovel o )
racrgy fevel.

¥* The Rydberge formula for Lyman serics 13

Wheren = 1.23,....

Muaximum wavelragth ol l'\ Whan ST 18
FM when cloctmon |:1||||'ﬁ|'| m D S8l

[ Efinimum wevelemgeh of Lyman series is
peoduced when cleciron jumps from nfinite o

I"!ll.lofhydmgen koM, ‘:dkllnl'hqdmb««:n alom |
¥ : .
,t-l-%nglmn J-n.=mdh..*1|'ﬂ
-

+ Dalmecr series lics in visible regaon of spectnam. ,
J-' mw#wm-nmhufmlﬂtrmmﬁ

-
wrl i 5

emergy brvel. %
¥ The Rydberge formula for Balmer senes 15
1k ad i
I-R'(i!—if) m““u"“ =

TR otk

By ALHAR 1pBAL

T

$2067

! s B ; #h of Balmet scics ©
Maximum waveleagih of Balmer scrics 15 m-ﬁﬂﬂﬂ: o
pmdur‘dumﬂmumnmpﬁm?‘ w2 Mmm,mﬁw“‘m
shell of kydrogen atom. fﬂnrwﬂ?ﬂ -

A = 5o = 365 mm R =5 ™ 855"
i

1 P 1y
A-H"(I_ﬂ_n?a’

 wavelengih of Paschan series is | Marimum e
 Rarod when electron jumgs from infiaite 1o | .
f Hl D‘W Al

Where n = 456

Balmer '\lﬂ‘!:': ™
Produced when electnos Jumps from 1Y . 98

- shell of bydiogen ssom
| Agin ™ = = HZ0 nm L4
M o A _I.f' 1E74 nam
* Bn:kﬂ #Ereed |éd in infrazed region of spectrum -:.
\":':f:f;rfw i produced when an electron jumps from higher emergy level fo £° '
Y R}ﬁhl‘]{\' formala for bracke Series is
-' \ 1 i 3
iy (F T nl l Wheren = 567 __
RFEh of Bracke eries 5| Maximum wavelengh o7 Brscket s
en electron jumps from infinie » - et
F3n 3 M mkinge 80 | produced when elseinon jumes from 4% 5 ¥
af bydrogen atom, shell of Bvidiomen aina Rrpr e e ‘
= 145 s : !
P | Ao =50 = 1458 nm Ay = 4050 mm = == f
AN — 00
j 7 Plund series lies in infrared region of spectnum }
2 6 m‘ﬁ;ﬁ'ﬂ! i¥ produced when an eleciron fumps from higher encegr level i 1 *

#* The Rydberge formuls for P

fand series is

A (g = ;) Where n = 6,78....

ek of Plund series 15
N electron Jumps from infisite o

Bydrogen atom

" 4
Bt = 27enm |

[ Mavimum wirvelempih of Plund serws 8

: : &
producsd wisEn Cleciios jEmps [Fom & s

shell of hydrogen alom

b =
P A =y = TS5 J

135 TORERM
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__ATOMIC SPECTRA
]J.: RS MODEL

UNIT 12

¥ I order 10 explain emperical resslts
hained by Rydeberg formulated a
mods] of hydrogen aloen

5 Roks's model is sermclainical model

based on Follsmeng postulstes

According 1 classical phoy s
scceleraling  charge such a2 .
ehecioon sy LE LTI TR

chectromagnetic encigy :

,"* E '._;__,l"f' .
=Flectron in an aiom can meve arsund miclews in H - %
certain circwlar orbif sithoul rediatimg. These I )
arbits are called discrete stationary Watei af the L W IT
aiom. ™ d S C O
Boba's 1 postulaie is contradiction of classical

Postatace 11 w4

“Only thesr circwlar orbits or stationary fafed are o ety % .
allowed for whick orbital saguler momenlum i ',' i *n )
H‘Ww#ﬁ-' : 4 y -
h k I | u:‘ *_.:' A
L= "{5} R miT = n(i;) "I A : e v
v B PRue 4
“MnumuiﬂthmmmﬁiM ',‘ L"’,__J___"__E ETS ..'
n=123.. H'.._ r e
Exumiple: ELEas - -
What is the ratio between angular momenium of
eheciron in 1 and 3* shell of hydrogen atom
() 1: 3+ by 3:1
(€} 19 d) %1
Example: :
Ir which of the following shell the electron in hydrogen stom will hwmnqtulﬂl o
(a) K-shell (n=1) () L-shell (=2} fic) Meshell (n-3) {dy N -abell (7

Example:
Angular momentuen of clectron in 3™ shell of hydrogen stom is

@I0sx10™s  ®2I0x10Ms () 315x 10 “":_,.-f"'
P L

i e oos I [0 By AZMAR IQBAL 0777

=23

I-IHID""';_;‘-].HM]" T B S e

s : .2 =% 10 5 | &3

w-m.;w‘fmﬂ high FRETEL (haie T i
.l.ﬁl.ﬁuwm E‘,, i phodon of energy hy o 2 i
iy pmittedd 50 that,” i o p lilf“'.. :i; ‘
' 5 i g
f () A
g =
; 13 Broglic's Inte Fprelatinn s
Acverding M Bre-Broglic electron in an orbi behave like o wave and - ‘;':;-"w ‘ r
arliL Ko lenpih of orbin will b . ot R v i
#=nd Py . o i
b | =
2T = r1| ' Ty = 3 i
f— .. e ; 24 i
r h . 4
! Al ST Y izl 3 ¥ 5 I
e "" '| K il . = _:r" 5 _.p-. " i
Electron CEN mMOVE i certain  clfoalar st #

m

¥ Radios of nth shell iz given s

h‘“"hﬂmn-tm.lmﬁm . sy ; .

i / 1 B ' L
m wikre ry = 0053 e : . '

rp =4 ry = 9r, r, = 167 r m 257 .

0.212mm | 0477 nm 348 mm 1325 rese

PR35 rackive of orbit increases and distance between o
,&m arbil increases and distance betweon Two o ﬂ'rl.‘\.u o
- By AZHAR IQBAL 0356 T
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e "
UMIT 12 I
o s has discrele veloities

+ Velocity of electron in pah-shell is givem as

. T 1 l"'.
% In maving from lower 1o higher shell velocity Ef ;.

m. “ . I‘.‘ ;I

» Shon-cwt relation 1o find velocity ]

-l Where vy, = 219 % 10° m/fs
" n

Eunplc:F‘nd'hﬂuinyﬂﬂmwuiﬂ"ﬂuli
2.19 x 10%
—

myow 7 x 100 M =

" i

7 =fQo*mr

Electron posses P.E due o atiraction

v;ll".l'ixlu'“ '&-LMHI(I’ =173 x 10° | py = 5.5 x 10° .1 4
= TR LY A
# o= 219 x 10F h=—= nwEg 1 W= | %z 0

MalE

Ovhital electrons have speeifie amoent

of energies where as free clectron ©

” have amy amoust af energs

% Ebectron moving arcand the npacleus "Ly
has discrete values of PE givenas . P.E, = ‘-'!u = Hotel o =

3 . .

¥ Shoat relation to find P.E 13 = —

= - By increasing n PuE inersases
| P.E, 'T (-F-Eﬁ I'I-;) : '_F—J
Where E, = 13.6 e
(i Kinetic Energy:

7 Electron posses kinetic enengy duc 1o its moloa. :

* Electron moving around nucleus has discrete values of K.E.
ke
7

K.E, = %m& =

L o; b

Bl 5 AzHARIOR

ofchectronis givenss £, = PE, + K.E, = =

» TE
" gort pelation to find energy of cloctron

% Ratio between KLE and 1otal energy of clecton s always 11 =1
¥ Ratio between K.E and todal encrgy of clectron is always 2 : 1
» Ratio between K.E and P.E energy of cloctron isalways 1 - =2

4™ encited State n=3 £ = -0 Sday
= 1 gxcited State i — 0 25ev
& : e [i k] L
™ pxcited Slate - ‘ TELAY
1aev || |
N . nmi
17 ewcined S1are E=-Nday
I T5ev
‘ i Erergy gan i
13 0ev | Betwren foyr |
: #ad one :
]u_a .v EEEET - - ’
_ Ground srate il
3 ‘Tv'_-

o in ground seate will be.

> 4 (& TAl (b} -13.6 eV ’ Fag
42.- 272 oW {d) zero eV ‘ et A b

For paesmned
mppL e = 1and £ = -13 6
T - 1366Y) = ~27. 21

ol -.h‘t“ K.E of chectron in 1* excited s

potential energy Jet S shell s

o AT Egfon A el

i (b) 34 eV ! BT
ﬁ)“&w (d) 121 Ev Jmpositive X S aa LA
T F:' 1™ excited state n = 2 and

==V oK. E=+34eV

]
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ATOMIC SPECTRA

= Toes ;
B - Energy nqul;ud 'll;;.ume‘ the hydregen stom from Breend stute (n = 1 1o ¥
cucited stste (n = 3) is L
=T 4 & ”HL: eV (b1 4eW

el eY {dl) 34 e¥

; o ® 13.6=1.5= 111V
“Energy rq-nd‘-_mlumﬁw_-nmbwh;mm s

5 Itis the encrgy pequined to make the clectron jump from preseet state 1o i,

¥ fonization cnergy of clectron in nth shell i given as

‘ +E, : _M3Gev |, |

Eimiration = 7T O | Eimivation = = c.-'?m.,\.-;u o

= : F"ﬂw wivich & uﬂfnlf lectrom meed o acorleraied 1o thar on
o wih Bound electron it supply the reguired emergy i calfed cxcitarios potennial,”

v - Ef}-‘.!lﬂi"ﬂ
Fygpwane= &

» When an thectron jumps from Jower 1o higher orbit *n” increnses and i, Examphe 8¢ Munimam poteatial required 1o excite the atom from groud st 1o fest excited

® _
m slEle 13
Example 3: What i lonization energy of ebectron fa) 102 ¥ 15V
moving in M-shell of hy dsogen alom. HomiEation oaelgy (CRFARY (d1 34V
F (mi 136eV (b'l!-.-lﬂ’ J Flecirom jump |
* (.:) lj:v “" lz ! Cv -Jﬁp‘hﬂ”l ‘i III:‘\.E': En }!II;:'I{ r‘ {I J.::l [:I fr-l;|l.'r”:|,,I|L:.-V:” : ::”:"
F Answer: For M-shell n = 3 and : £ €F slaly
E = =15 ¥ 50 Epiparion = 158F RN Increases Decreases
inis lits Faiemiial “'.',:’I Decreases Increases
 “Potenrial thraumph which am extermal eleciron need fo be acolerared so el oo teis nnl.' 3 o
with bownd eleciron if may supply required ionization energy [s colled lomizarion poiesis = Dvreases Increascs
: V]:um SiE T . L,=mn [E) Iecreascs Dheemeancs
Exsmphe 4: K.E, = +—£wl! Decreases Increascs
Minirsum potential required 1o r AT RSP ':'_
sceelerate an external electron 5o that it may keock | R ] S8, e
| " . . D RITAALS e
gut the electron for 1™ exciled tate. | v remevere K g pea Y ‘ i
() 136V () 34V E, = —":;" Inceeaies Decreases
(el 1.5V 1.5V EEE |
Angwer: For 1" excited state 7t = Zand £ = —J.4 el LE = ‘H'i. . : =
30 Eimiparion = 34 €V and Vipuiuiion =34V ‘ i
% i l-‘. ] E ¥y = E‘q — ", Eexg peias I reaes
- 'Empiqwnﬂhmm'hﬁllww"mm ' :
called excitation energy.” ; T,=n' Increases e
¥ Minimum energy required to cxcite an slom is called excitation ersrE? J
‘ = :
| Eescitation = Epinat = Eimisiar —
—— R TOBAL L - - :
: W mazaR THI & eaRigEaL e
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pamitiod s thal,

unm’ﬂ!’l'!'**

froam high energy take £,
T ;,..pumurmrnw'!

)

And

Ay = T " Fa
L . = o A
s Pl = 122 nm ) et
- A, ==
::,,l-;u Amas = 5 "
% = §56.1nm =
& ¥ shell Amer = 35 A =
F=3 = 1§74 nm = BI0nm
. &
s - e
% ghell A (T r Ra
Bracke F=4 = 4050 nm = J458mm
Am '
™ e
Plund e dous = 71R, ' " T
‘ = 7455 nm = 2278 Am

By ALHAR QBAL

d discovered the nucless and peotons . —
p:&:ud the exasience of nowin
 discovered 1he neulrons

"-‘H” il -n_,f cack atom there iy massive and positively charged Aucless convainin

prodeas and newtrons. 3.4
¥ About 79.9% mass ol an atom is consomtraied in the m

,, Zize of nucleus is 10* — 10% times smaller than som

Vﬁhllt of nucleus is 10" — 10 times srmalber than ssom

Muchaus

P
L .-"t-‘-.

i Pt

-T"' | \-—-_.. MBI A

Falumueg muss Al

26?- _Humt proton = 1673 107 kg = 1_[_).3'.'--.--_.
] Mazs of neutron = 1.675 x 1077 kg = 1.0
gg- Mags of electron = 9.1 % 10-Y kg = 0

¥ “The '“Vllhr of prefons in o nuclews i colled aromic anmber,
.an: identified by their atomic nisnber
Member is akso known as charge number and 1t identify the charge of nocleus

ﬂi’l of carbom-12 is called unified atomic mas sait, ™
S ki massofC - 12

s

= L6604 = 1074 kg

|nfie

a1 4 Charge = Z¢
| m number af l.m partiche 15 I 50 48 € Wrge will be (+2e).
T e

L L

~HE

By AZHAR [QBAL 90370908
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2 -y

il n;l.!lﬂ H'lm -' i i dvach the difference be BT .~ v e " "
.."'1 g iv cailed Al Ay Nismb. -
l\ Th sl mirr y pmlﬂnﬂrm iw @ nuclens rif ik . : | 5 | : y | 7
‘ ‘ - ; IONE i s g called

*‘ E Mmﬂﬂ'iﬁmrﬂﬂlhmﬂaflht:uhuhrqmﬂ:mmmm of oo a.
”» ]
g0 fen mnass willl be ]

. iﬂﬂal.i)ﬂ I-";‘:l‘ "'—|l=1;|h'r--.-2,_??‘c-|~,

-‘. =pfasy specirograph & @ device which is uned 1o ST

L
Phachous & prmesies 51 gl 1 : - fler natapes and do drivem
» Suporscript “A represents the mass mumber of wotal number of nucleus in the nucle.,, #.ﬂﬁlﬂ'mﬂfﬂ ine

» Subscript ‘2 represcets the somic rl\.liﬂttln;1 or iofal nusber of protons i the st m “Charged isstopes are accelerated through p.d V they gain K, E = W i Vm v =
For example symbol for urankam is “yiU ] ; i = = ]

¢ No.of mucleus = 338 ) Then they are projected in magnetic ficld whach exems a deflecting fore -ai":ﬁ B in a hj:
No.of ‘ oumng = 92 circular path of different radii depending on thess masses r = Jm el [

p.af pr 4 (il By measuneg their mudses by uing the selation E— o,

No.of neutrons = 238 - 97 = 146

=dsom having same atomic mumber bt different maii mumber ané called fonpe ] @ 3
.g dijfferemce Briween tofnd maxy of muclens 'J:':I._"
I'\»..-'I | ——] %

3 3 3
¥ lsotopes of hydrogen are (1, (', 1
» Isotopes of carbon are 4% iC'' " Experimental mass of the muclews ir called e
» lasiopes of axygen are 0™ 40", 00" sy defect or mats defici, ™ = (+) )
» Isetopes of Helium ase sHe' and :He' .
) ey A T
f Imlup':!. ul’hmm e .’nﬁ L el BN fass appesis i the foom of energy according 10 Elnstein's Eopiaiee I boit !
 Cesiwm and Xenon have 36 isolopes. ms-defiect is given as
| ) T HATE am :Em_, + (A= Tpm, - W | .
Same alomi i WifFerert mass po : l .
{i). alomie o, (). Different ma --v . B Mas-defect increases from H 1o U : 3 !
{l. Same no. af projons y {ii). Dot no. of nouleadis ; ([ A g = ey TR
(i),  Same o of electnom (i), Lifengmiae: i W dm =2m, + Im, =m.. :
{ivh.  Same chemscal propertics gv).  Differppttiral 00 - ,',_"
l {v). Samwe positson in periodic table )

“Nuche! having same e e bul

different stomic no. are called fobar "
# H' and :He' are isobars
" and N arc isohars,

sotonc |
“Naclel having same ma. of Acwlrons are
called Batomer ™
¥ " and JN™ are sotones.
* M and sHe' are isotones

s Pl

; £ 1
.“#ﬁuuh';' I e
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ﬂ—-— ﬁm

ﬂ w.w#tuMuum CORIMRTRE prelont and i wirang o calieg

cg of electric Mield

u;dhtﬂﬂlr _ e jape al thiee types o [T arw e . T,
of a pacheus is given as = 'pﬂﬂﬂ#“m*lht’ulu-,“.“ o "l il pe
¥ DBisding enevgy \ L g
; (L.l e e deflected towands +ve plate showing that they are :-l \ .I gy
Cg J+E = D vely charged. ¥ #
. : - e Bess deflecied I.hl‘l'ﬁ‘lhg thad they are massive and { 5 ' b, ﬁ
oR 3 are more defletod showing that they are lighue: Al g
F‘.-IEM,-FM-‘ U | i | ;
» Binding energy increases from H 1o L. (s presence of magnetic field: i
= - =
(i on 2 g Frunt 5 e N 2850 % yesys are not deflectod by magnetic field beewsse they ae ial
peirtral . e
'memﬂlﬁn rrmove @ single awcleon from the nuclens ls called bindi, wz:\u-;ﬁl:ﬁ:wd i Oppoaise digecivoen hecaise The
- = i -4 deflecicad than § broause & s mans 3 i i
% Binding energy per mucleon measures the stabslity } l sive than [§ -
of a nucleus. ¢ [ b2
» Binding energy per nucheon increases from H i Fe. T . . b "
¥ Binding energy per machoon iz maximumn for & 1 1%
(saFe™) and its value is £.8 Mev. 4 A — ‘ o
Hd mmﬂ pr ““w fromn F‘” u. o T POSIEGRL E M I""‘. Ao ‘ ."‘
B hinding entTgy nucleon carve s, s s : \
; ;::hiu maoxe stable lt:iruldmls and erergy Radon-222 | Swontiem | G Jqu-m il ! .
i = i i —== - — e
- “ — — i
is emitted (¢.g. fission and fusion) - 1 4 | A-*ﬁ‘r a A=0 b
. =4 T T e 1 5
K \IH“'H I l\ ITh 1":” iy | m, \.|_h.|!n_“ 1 W
re Lmawd E +2e =€or Te V._"F"‘;i =7 y
mwammmmmp these elemenly are —_ Gy i) |
radisactive elements and this phenomedod hlmnm#pdnmu) = ~107m/s = ~10%m /x | 3% 10%mss )
= mwﬂ}‘ wes discovered by Henry Becquaral in 1596 by wheervii TS | Several centimetcr Svenlansy RO .
3 _— - - el "'\1 - f 3“_ e |
# Maric (.‘um- and Piere Curic discovered two new radicactive chemonts oa ~10° ~ 107 ~1 ‘
polonium. ! gici - L i | ! i e #
* Rsdioactivity is purc nuclear phenomenon and it is independcnt of o | Lane and dissaeie Lvr-l.mmm | Line and discrete |
‘ conditions such &3 temperafure pressare, electric and magretic fickd cic —_— T
| Deefleciad Dieflected o dellocied
| L A papcy 1=% mm Al et P
muer""w‘ ‘ ; — | ol VIR
ORI B By AZHARIQBAL ‘
g B By AZHAR IQBAL 00367090854
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NUCLEAR PHYSICS

NLCLEAR TRANSMUTATION
e smersion af parent mucleus iwin & dawphiter mwclous b fmvivion of

PR habiey | .

- .m‘“#.mrﬁlwﬂlm diLimre pration -
JuA(parent) = ¢ Y* [daughter) + radiations

» wmmﬁ!ﬂﬁh“@hﬁtoh%lr.
¥ Alpha decay is caused by noulmihrrpﬂm
% (peneral reaction for @-deday 13

l X° = ¥ + Hef
¥ If s mecleus cmics an alpha pantich: its
). Miass Mo, decresses by 4.
{#).  Asomic No. decreases by 2.

(ilf). Mo of protoss decreases Iry L
fivl, Mo of neutrons decreases by 2.
v %Mﬂ ETeNsES.

* Beta decsy is caused by weak nuclear fonce.
¥ There are three types of §-decay

i) - ve beta (f) (i) +we beva (57)
¥ Genenl reaction for ™ is

(i) eboctron caplure

Hats
B s due 16 neutron decay inio
prodin. < 1OTA TN Bied 9001 BEIRT
in SIS A W

]-"‘ - lﬂ'l'“ + '!1 +¥

¥ If & nochous emits o J° particle its
(i Mass Mo remain sams

{ii}. Atomic Mo, mcreases by one.
(i) Mo, of peulrons decreases by ofe.
{fv). Mo, of prolons mcrease by one

vsalan e Bela ae . -
Mple
ﬂ‘ 15 dlus b0 proAon decay 1 u
meuiron, poditnon and anki-RE
bn= fH+ehtY

» General reaction fos i* is

SRR b d

¥ Ifa mscheus emits a §* (positron) its

{i).  Mass No. remains same.

(L Abami Mo, decresses by one
(iii). Mo of protoens decreases by one.
{i¥). Mo of mewirons iscreases by one

T g T TR Ty T
y B L - val,
e 5 i g = e
F i
L i i i s .-\ .
4 S
HUCLEAR PHYSICS
1 e '
1 muschei ﬂgm wenallly from K-shell
I# ; acleus
| ._l“""g.l"'tv'r"“ + ¥ H NeuttinG (ir) arsd snioncotin
‘r ‘ harve e tEarge and apreosi b 3
ke :jeus capiures an electron it Peoimanely
EEI'-:I-‘N' o8 Mo, FEMAINS same BETD PSS
@ Atomic No. decreaics by one
(- M of protons decreascs by one
vl M= af neutrona sncreanes by one
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e rations st random, hawever the probubility of ;
: has fised vahue which is charscieristic of that material.
[, e radisactive elewent con compictely decay o infimite time & required f,, alf e

SCHY [half | g

i1 fing 10 Rutheriond and Soddy law for radioactive dogy,
= Rate of decay of an rlemseat at any instant b direcily proportional to number o7,

present at that nstand™,
L (r{-ﬂ"'\"’"‘im-"ﬁa-fﬁg"w Sign)
&

:'—“-:—.I'.N' ; : A
- N

If N, are number of ssoms st ¢ = 0 thes |

number of stoms at any instand £ are given as

N=Ne®

“Fractomal decay per second it bmown at decay conslanf or disinfegration constam ™

AN N
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id=
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2 ADLATION EXPOSURE

» “Radiations present in the environment whose Source umbnewn is af celed p)

;nui'm
» Background radialioes varis from place 1o place.
]i- Source of backgrosnd radiatzon ane
+ Cosmic radiations
Radivactive sabstance in canh's crest
«  Bullding marerials contaising small amounl ol &
« Radicactive radon gas enters buaildings from ground
. All rypes of food contain small amount of radicactive subsiands SOmITE
potastium-40 and carbon- 14 isolopes.
+ Radistions added in environment by human sctivitics such & mad il pracie
disgnodtic x-rays.
«  Other sources inchade radwaciive waste from mucle:
puminous watchos and b <o leangs

denaciive watnlsnee

= arsnil
o |2Ci8iLES, R

research centers, colour TV,

“Radiations coming frnt suter space to carth B form
radiations and charged particles are called cosmic rays.”
Fd mhﬂmunhmummbmm of these radiatsons A
¥ Ohzone laver ahsosh ultraviolet radiations which causcs &y ansi skan ::rrl v & !
F Recemily ldtﬁltnfmmmll}truuuhﬂﬂtddu:waﬂ’mnm.d' i
which 3 used in acrosal ymuhmmp-wswhmn inadusiry e
BIOLOGICAL EFFECTS OFRADIE

af 4
“The emergy E abtorbed from ionzining radiation per umit mass & af ke

Body it called absarbed dose.”

E
D=—
m

-

af high enefil et

l;,.;r}l‘

- i
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HUCLEAR PHYSICS
ey (16y = 1jkg™")
i “rad” {radiafion dhucabed doac)
'd-n_nlar or 1 Gy = 104 rad
wu—nftﬁm"‘ radistions don't produce same bickogical effec:
; effect depends upon two facton
’ 1. -hp of rediation
g The F-lol'ﬂldy abeRiBaty dadiabere
Wn more damaging 10 cves than other pans of bods
} w-glhmd dose a-tays are I times mon damsging than x rays

PRI

=Tk product of abssrbed doie and RBE {relative bislegical effectivenens) of the hind of
paudiation being absorbed ix called rquivalent doie.™

-~

s it's 51 wmat is sievent (3v): 15w = 1 Gy x ABE

* mdd unit is “rem [Ronigen egarvalent mass)
Llrem = 00159 or 15 = 100 rem

: | rndiaieon 10 which we ¢xpose on average i ImSv per year

% ﬂqq'\r will cause radistion burn o the skim weekly do

¢ of ImSv i consider 1o be
For e woakers of pucbear facilsnes or mines
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| oAl n
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damage from -pamicle is small until it emers the [ :
: ﬂ“ﬂ partiches cause redeess a5 sorcs on the skin. ?
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High kevel radiation ¢ifcct Lk

Desnept blood cells senomdy lead o

| e

ansermia and brukemsa | B

& antnﬂungs + Chromosome  abnormalities  or |
~* Dwop in white Blood cells which muakaton muy cause delayed genctic ¥
PRI in sickness pattern  of effects sach as cancer and oy ,

"ﬂ'ﬂumg and fever known and sbnormaditics n fature
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J HUCLEAR PHYSICE
magnetic forors were waied oot an EhIe magactic foroe by

-ﬂh’w Wenbeng and Abdus Salam s

the and weak Torce (eleciromenh

Far sAay g

.hwdlhummmlcu foece will unire "" ith efectn weak lorce resulting s o 1
Plllﬁ ; electroweak fore. esiilling b gramd
ndsmrnh- _HH
» Radio active m;mmdmdﬂmmu proper smoant of femibiser when un
% Radistion induced mutation Empeosed vanieties of erops. Such as e, chicige, .

colton el

0L awi s 5 A 3
m wisae | Ciravioee R I‘ n‘.n .
i : 5k Artracivee Liskuy | (mckyei | g™ . % =
. " . or sladle ato o o | 3 ST e
-MIW gy T mj & oms: of 1awer iy Ve | diginer| B atlae, smowphess and wa
then fiollow ihe radioactive stoms with che help of radiation detector. Theve radioson: o, s ] I
" | | . ,
sr¢ known as radioaciive iracers. [ . .‘ ——_
¥ In medicine, tracers are wied Lo deteet malignant lamaoes e Rl T :
» In spriculiure, Irscers ane wwed 10 study the uplake of 8 femilizer Sho s v cak ~|; o
(=10~ o ="
= Tmmusmmdmuh L * Responsbie for 8° md Bl
| =i 1m el ime | B docuy | :
= e - - | 1
» — — Li ; . -
Moty absosbed in thyraid gland :-“:l::-f ﬂ > Binds toprther asoms i
 Hvper active gland absorh more than w20 = ¥ | — A o S ‘_
lodine =131 Hype e ml; ._n v Fhoton 10 T Mrcaibie forvasiecs ﬁ.i"‘n
than rormal gla . | vese macroa o forors mch b 1y
s Used for treatmend of thyroid gland cancer B e L ) g el o
m : =1 0 e - — i s
: = pEn hM’I!F shaceked by h'll'!' r Iﬂtd for tr:-dl."m.-nr.‘.-l: skin cane d ~t= T | :
: Codbalt r ik I 4y | Sultrar bowr didangey i
it Cio=60 ] Mostly absorbed lw liver uﬂd for treabment ot ‘ = &i.:-:'_';.:l# Cikuoms ! : ¥ Mlindy the nearens wnd prokons s
. Tt is unafarmby disturbed Thllwbl"h' o e e 48 9 ;('—iu =) | s y!
Sk &) ; o
A | carculation of bl i
SEroatium Sr-90 | Used for m*aum'mul skin cancor —_— e | .:
# The y-rays ndwlph is wsed in medical diagnosis such a5 imlern: al i : 3

determine precisely the size and location of emors.

»m". ks leptons are clementary partiches it
-e

Nt ebementary partiches bit are compored of guarks

_ T Io quark theory by M. Gell Mans snd G Lweag the quarks are basic building block
7 Bamc forces of nature s and baryons

- hig o
I. Gravitatiosal farce Pevpesed that there are six quarks s
2. Mageetic force S . o
3. Eleciric foree i
4 Weak nuclear force (SO S B g Top ‘
5. Swong nuclear farce

i oo Tl

BASIC FORCES OF RADIATIONS

aiih

Rl
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-3} UNIT 13 NUCLEAR PHYSICS _
- 4 sin Ty pres ol uarks Sin Types of anti quarks
: ':.J" L BIILILN ey g beiil { e Name Symhbol L I|;||'|_r_|_l
I j":; Charm Fa +:—,[l- Anti Charm 'y _:i:.._
L ! L._-’ I - 3 | ,_
' = Anti U u s
Up u +3£ P s,
T t +Ee - Anti Top 3 _EP |
it T - L
Bottom b —%e Anti Bottom b g
| P = S 5 b ]
Dawn d | -}jc Anti Down d b=
| 3
1 1.3l
St ¢ 5 - ~ Anti Strange g +—¢
i 3 J o e LT SR L3

[_ Sub Atomic Particles ]
|
1 Bq:n;-nnﬂ [_L.-:;:lmu ] [Gnug; Bumn.s] ' Ilig;s Ensnn]

“Subatomic particles which experience sirong miiclear force are called
hadrons™.

Hadrons consist of quarks.

Example: mesons and baryons

Mesons: Subatomic particles having mass less than the proton are called
mesons . Mesons consists of a pair of quark and anti quark.
Baryons: Subatomic particles having mass greater of equal 1o proton are
called baryons. Baryons consists of three quarks
Proton and neutron are harvons =

“Subatomic parficles which don’t experience sirong nucle
leptons".

don’t consist of quarks .
Example: electrons muons, tau and their associated neutrino =1
“Gauge Bosons are exchange particles or carriers of basic farces af neiwrt
Example: photons are carriers of electromagnetic force

- — d_'_-
ar force aré caited

« Giluons are carriers for strong nuclear force

« W', W, 2" Bosons are carrier of electro-weak force.

« Gravitons are carrier of gravitational force T
Higgs Bosons are discovered in July 2012, provides an explanation 07"
the other particles get mass by interacting withit.

= T
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