NS oW b

-

S o

10.
11.
- 12,
13,
14.
1s.
16.
17.
18.

14.

21.
22,

Basic MALIS covvvvesrsvssssesssersosessisssssssssasiassesssasssss s s sonisss st sssssssssssssns o 1-10
VBEEON vrovreressrsssarsassassasassstesssnssnsissamsssssssrssisessssas o ssssasssassssis asrassississessssasasssssassonssnosnsesss 11-14
Um'f;s 8 DIVVEISIONS wvrrrrenserremsmisscsssisissasssssssnssoe s s s oo 15-23
VMotfon n1-Dorrece ...................... R 24-32
Motion in a Plane ......wmeeee. e bR RSt e 3%-39
R R T O ——— 40-45
o oo et ss e 46-50
CIPCUIAE MOEION oreeeserssssrereesesssssseesssissrsesessssessos eassssssossassssssesssssssesssisinsses e 51-56
WOrk, ENErgy, ANA POWE covvovvvverissimsrimssssissssessnssessssinsi SIS -y V5.
CEALLE OF MASS oueovevrrrrrarissionsersmisssesrnresiss S S — 64-67
ColliSION ..vvvrearecrerrinns S e e 68~72
ROEALIONA] MOLION coverreerevrresvrivssissaissesioecrmrermsssisssessossemnssasesss svsesesresn s nen 73-85.
GHAVIEBEION careerereevvesverrrevnsnssss s ssssissinssscsmssissssarsnsssinaes rrvessiroes esssserrseteonsserss R e R6-94
EJGSEICHU corrrseesrressrsessesssosssscssessesssesssassss s s s s s 95-99
FlUid MECAARIES....vvcrirrimsresssriseissrssisssrisssssnissssssnsiasns e e . 100-109
Thermal Properties of MATLEN ... mvrrimirsirinicssssssmssssssesssssssmsssssesr 110-115
Heat Transfer ... e R s 116-118
KTG & THherimodynamics . i R _ S reeveieensaies 119-127
Simp!e Harmonic Mof::’on........;...............; ........................................................... 128-13%
Wave Mot:on ..................... U e 136-145
Bl CEIOSERLEICS ovecvnvererinensererrssevesestssessessssssaresseenssssess s sasescscrassiosaosnssssssassasinrssssas 146 154
Electric Potential..roncereeeeriincrrrerrnrnee. ............................................ 155160




23.

25,
26.
27.
28,
24,

30.

31.

32.

23,
54.
35,

Capacrtor ............... e R R R 161 168'.5 L

Cuwé’wf: Electﬂcztg ................. lbq 176
Magmtrc Effect of Electric Curvent'.. o j— N '.;....,..:1.77 186':"'3?.-..;_ )
Magnetism & Matter 187 16?3_' o
‘Efectromagmetfé !nduct;omiq‘}—ZO:L
Alternating Curw’nt ......................... S ................. e 202-210

| E!ectromagnetrc Wave ................ .................. ............... e e benhen 211-214
Ray OPEILS it e ..... S 215-226
Wave.Optzcs ......... IR t ...... et b 227123.4
iD‘},«a{ Nature......... ..... o e R X-. X T X2
ALOAS et e 239-242
Nuclel o, ..................... '.._.7,» ....................................................... 243-248
Sem’cwduétor....ﬁ ..... ............ SRR ............ S 24‘?—257.

N




Basic Maths’

1. Binomial theorem

(1+x}2=1+2>¢1x+x2
if x <<< 1 then
(1+xy=2+2x

@ feel
(Cawrer + fove) = Carvier + 2 love
Bécause carvier »>> love

E’“ﬂ}dn = X" [.’L +-4)5—J— l:i +m€—¥-J '
A X e X,

+ (1 -x"=21-nx

+(1-x"=1+n

+ 1+ =1 -nx

2. Imp formula

(a+ bY =a*+ b+ 2ab
(a - b = a* + b* ~ 2ab

b=(a+b)(a-b)
(a+ by’ =a’+ b+ 3ab (a+b)

(a - b)Y =a° —b° - 3ab(a - b)
a® + b® = (a + by (a* + b*~ ab)

? _bP=(a - b)(a* + b+ ab)

3. AP series

Next term = Previous term + Comimon

 difference |

a,a+d,aw2d ,a+3d,a+4d.
Ex 2,5, 8, 11, 14,17, so on.

d = Common difference
= 0™ term- (nvi)w term

no. of

/ term
|
T, =a+(n-1) d

T\Common

last 1% ;
term term diff.
no. of terms.

3%

S, 2?—[" +(n 1)d}

NOTE:- n = no. of terms not last teym.

GP series

Next terim = Previous term x Common ratio

=
a,ar,ar , ar ,art

Ex 16,8,4,2,1,1/2,1/4, 50 on
nt term

r (Common ratio) = m

Sum = —ia valid when v < 1.
Ex- 1,2, 2 2 1
1/2 2
1
Sum = pg T

= —_g.'...
| g 1 2
1
Sum= ~——= =3
1-(3) Y 3




 _.'.4 Quadmtrc eQuat:on_-'_.i.‘ SRR N

ax2 + bx+ ¢ ,_ o TN

ViFo

Sum of roots = -—f- Products of roots :‘_—z—_

Q. Find roots of equation X — 5% + & = 0;
find value of a, b & ¢ bg comparmg with
. ax” F bx +L= 0 o
CAns.ac=1, b~—5&c~é~
- (-5) + \/( 5') 4x1x6 .
N
X, 22

Q K -4x=0

. xj v

A x(x —4) o
. KT QK= 4 cowect

Q. ¥ AR+ B =0 then Find roots.”

Ans. kKt — 3K —x+ 350 |
X(x-3) ~1 (x ~3)= 0
(x-3)(x~1)=0
x=32,=1

5. Logarrthms

log y* = log x on the base g

log, X = 2.303 log,, x

(a) log, (xy) = log, x + log, y
(b) log (5—-—) =log x - log g

@.

o o lfoggx“‘ 1

.l (d) oge

logx
:_:_._____;..{ogex

| (e) !ogex = n (ogg

() log,a=1

| fogéfl_ =0

" (9@10.2'_. = 030

| ‘05151 =0

l0g,,3 = 9.48’;'# 0.5
log,(sina0®?)y =0 - .

log,,5+ log,20=2

+ Concept of Antr'—fog .

foge“ =Y - |
- By takmg Anti- log
-(convert into conczpt oF power)

x=¢d

. \tﬂ wom

ME log - Concept of Power o -

powar
2 =3

: "'\Resuit

= !og 28 = 3- :

Base

Base wahi rahega (Power = Resu!t
interchange lnoga) '

6 Rule of Power

1. If Power of any non-zero number is zevo
' then result will be one. o

Ex-8° =1

Pkysics -



2. Negative Property of exponent (X is non
zevo number)

x™" X
15 = 1073
10

3. Product Property of Exponent

ML+

kM=K
10° x 10% = 107
4. Division Property

M 3
XM - xh—W\ = 102= 103-2
X 10
5. Power of a Power:
(xr\)m - Xﬂm
(107 = 10°

6, 10% + 10° = 100 + 1000 = 1100
7. Fractional exponent

(x)3/2 - (x?))i/,?.
8. Multiplication with fraction,

05=_%_  13ma12-2 . 15=1¢
2 3
06 =-2—  16x25:= F—yx16=4
. 10 4
04=-2  075x16=-2x16=17
10 4
0.66 :T 0.33x15 = ; x15=5

n

135=-2 4 p75=-2 2033 =
z 4

_‘7)

a, Important property

2”:00 gm::oo
1°=1 e =0
47 =0 e’ =1

(8)2/3=(8)(1/5)x2=(2)3x(1/3)x2=22=4
(3 2)5/5= (25)3/s= 23 =g '

Basic Maths

lmportant roots

V121 =11
Y144 = 12
V164 = 13
V196 = 14
V225 =15
256 = 16

7. Trigonometry

Arc = RE algebraic function
Angle < '

sin8/cosf/tand Trigo. function

- Angle have unit radian. but dimensionfess.

400 = 20
\{q—oﬁz:eo

O.64 = 0.8

W = 0.4

s For algebraic function, we always use
S.I. unit radian but for trigonowetric
qunctfon we may use rod/degree.

180° = 1 rad

ciT 180

(Anti-clock)
j + Ve  potation

</ (clock wise)

~ Ve  potation

Q. Total Angle
t-rotation?

Ans. - B = m(2m) = 20 vad.

moved by object in

+ Some Important Triangles

o 12 N\ 7N
] b 6

- 5 T 24




o0 | 3o | 45° | 60° q0° 120° | 135° | 150° | 180°
Sin 8 0 A Ys | A 1 | YUz Ly 0
Csb | 2| % | Yz | % 0 Y | Mz % -2
Tan® | O | s | 2 VES Not VE -1 s 0
define o
- o . ] — , ] )
Sin 8 :—_Cosic 7 See B = COJ; i Tan & = Cot ; Sin*0+ Cos B =1 = 1+clot2? Cosec” 6
. | AR | Tan*§+ 1 = Sec” B
Sin (90 + 0) = cos O 8. Phasor diagram
sin (180 — ) = sin 0 Vector representation of trigonometric
sin (90 ~ 8) = ¢os 6 function ‘ '
cos (180 ~ B) = — cos O Cos &
cos (90 — B)Y = sin B 300 Sin (0 + 60°%)
. or Cos (B - 30°)
cos (A0 + 8) = —sin B 2{; :
Sin ( -—9) = —sinf =Sk, ‘9 sin (B) Let
tan (=) = - tan 8 Cos 6
_ : N
Sing =P -B 45?
- Sin 6 G Cos 6 va | @Xﬁr
3 lO\r W
Tan 6 =E- sinz70= 2 59 | Cos 6
B , 5 %
4 CQS\
At g 4 o2 cos (6 - 60°) |
Cos 57°= = Sin 53° = Cos §3° = poe or sin (8 + 30°)
Cos (-60°) = ——;—-— = Sin (-30°) :_,_9?__ j30° '
: S Sin D sin 6
tan (“1350) =-1 o 4.0°
- iCos @ sin (9 - 40°)
Equation-1 Equation-2 Phase difference
[ =1, sin(f+1t/3) =i sin (B - /6) ¢ = q0°
=1, sin (6 + 1/3) [ =1, cos (8 - n/6) ¢ =0°
[, =1 sin (9) [ =1 cos (8 +n/6) ¢ =21t/3
[, = sin (6 —1t/3) [=1 cos (B +m/3) @ = —Z"T'E'=210°
{, = sin (6 - @0")7 =1 cos (0 - 30° o - _2?}1':__ 120°

Physics - -



4. Sin (A + B) = Sin A cos B + cos A sin B
Sin (A - B} = Sin A cos B - ¢os A sin BB
Cos (A + B) = Cos A cos B - Sin A sin B3
Cos (A -~ B) = Cos A cos B + Sin A sin B

tan A + tan B
tan A+ B) = T A tan B
' tomA—tanB
tan (A - B) =
1 + tan A tan B
() A=B=86

Sin (A + B) = Sin 26 = 25in# Cos 6

Cos (A + B) = Cos 268 = Cos*6 — Sin?H.

(b) 2 Cos*B = 1 + Cos (28).
2 Sin?*0 = 1-Cos (26)

[E éiﬂﬂ‘ﬂ ['5 Slﬂﬁﬂ“"‘

Sinf=6 tanb=6 cosb=1
Sin (2°) = 2° (wrar{g)
Sin(2°) =2 *_%t_ggb_aﬁ_ 22%*;" rad
Cos (4%) = 1
. tan 0 =720
-10.
Trigonometric Maximum Value
function
Y& 3 sin O Yo =3 Yon = =3
Y = 4 sin (56) Yui =4 Yo = —%
Y=3sinh+4cos0|Y, =5 Yo = 5
Yz23sin8+4smb|Y, . =7 V=7
Y=5-2sinb Yorax = 7 Yopin = 3
: o 4
Q. Force acting on object F = send + o0id

Then find minimum magnitude of force.

4
ANnS. Fpin = (3sind + cosh),,,,
4 +
Fonin = q+1 le

Basic Maths

11.Sum of 1% n-natural numbers =

Cnumbers =

12.Differentiation

n(n+1)

Sum of Squares of 1 n-natural

n (n+l) (2n+1)
Z .

Sum of Cubes of 1°° n-natural numbers

_ [n(h+ 1)}2
2

—gii—z The rate of change in y w.rtx

= Slope of y-x graph.
2z
g?L Double diff* of Y w.rit x

dy
= The vate of change mbﬁ’

= Slope of Slope

w.r.t X

= Change in slope w.r.t x

d Sinx
dx

d tanx 2

r—— = S0
dx X

d cotx

dx
dlogx  dlnx

dx dx
d cosx
dx
d secx
dx

d cosec x
dx
[ 4
d x et
dx

= o5 X

= - cosec” x

——

XIH

e

= e ¥ tan x

=- ¢osec X cot X




Rules :~

1. "Addition Rule: -

dy dA  dB
de dx i dx

2. Substraction Rule:-

dy dA dB
Y=A-85 = - -

Y=A+B

il

dx  dx dx
- 3, Multiplication Rule: - . |
veAB dy :_-A a3 . BdA
dx . dx dx
4, Division Rule:- | ‘
A dy  (dA dB \
o8 4(e)
B*
] o . ) d i
Wd SJVI(?O ) =0 Y= t2 FW\d '"—g—
dx i dx
det dy dt*  dt
=€ = X
dx . dx  dx 4t
d é? dy dt
- 0 ———— t ————
dx dx dx

%

MR
e
Tﬁt;de Inside Rufe

Y = fz(x)) = y is function of z and -
2 is a function of x.

X F A
: 4 + . ¥ M W.Vnt K
keep inside as it Is \ _

Q. y = sin (3x)
%g—= Cos (3x) d(ix' |
= 3 cos(3x)

©

d differentiation ‘ éﬂﬁ“ of Innes R
_ ﬂ%‘ = | of outer function’

X

Y = 8:5"() Y e

= -4 e—d—x

S

>
&\&
xOj

Y = (}C+4)° Y = sin(45%)

B=s (PraP AR Y opgy gy

= B +4Y x 2x

Y = Asin (wt - k)
%‘%—2 A cos (wt - kx) x (-k)

Q. If radius of sphere (s tncreasing 1/t m/s
then find vate of change in volume w.r.t.
time when radius /s 3m.

Ans. v =——§—7ER5

4 2 dR
o B R

- pen> (L
= 4mR rn:—)
\ dV D 2 ) .
FEF 4R = 4(3)" = 4x9 = 36

| 23. Maxima and minima:
“MR* for maxima/minima

4 For location of maxima/minima put %)%— )

(slope) = 0 and find value where x will be
max™/min™,

+ For exact maxima and minima dont check

_ double differentiation. Just put value of x
and find y.

+ Double differentiation check nahi karna
Jjust x ki value put kark y nikala jo y jayda

wo maximuim y ko kam wo minimium y.

Maxima
dy d* y
i O e - ye

Phgsics -



A

Hmax 7‘

Hmfn @

X, X, i
Minima
d dy
O E
Slope T

14. Integration:

— Area under the curve — Inverse of
differentiation

n+l
K +
) jx“ dx = +C  Notvalid for n = -1
n+l .

Addition Rule:

j(u + V). dx =ﬁ.dx Jv.dx
.fsfn X dx = - cosx + ¢.
fcosxdx=siﬁx+'c.
je"dx =g+ ¢
“ j%dx=lnx+c;
j sec?dx = tan X + ¢
jesxdx=—e-3i+ ¢

3

Basic Maths

Cosé

Chain Rule - MR*
Applicable when power of x is one

lntegration of outer function
jy dx = —
Coefficient of (k)

keep inside as it is.
f g (2x+3)°
(2x+3)* dx = 5[2]

j SIN(3K-4) dx = -iﬁéi(—-_ih C

15.Co~ordinate geometry and graph:
g\ Q (%24,)

P (xlyl)_ X

-

distance = \jr(xz -+ (Y, - y)

$"4

tan 0 =.slo €=
" y xz - X,

+ Slope of straight line remains same at all
the point

If 0°< B <q0C° then slope s posffr've

If 90°< B < 180° then slope is negative
IF 8 = 90° then slope is infinite

if 6 = 0° then slope is zero

+ + o+ + o+

If straight line parallel to x-axis then slope
zero




Ym
\ \\g\ﬁ

y=5
Yy = 2K

l T | X ka 'pawer jitna jayda graph utna niche
jayga.

4 W T Hve < [-
N - 7yf | . } //%\\u

v | /
\Q": e Ny | mEe 4
N > X \ = -ve
if two straight line perpendicular to each
other then product of their slope is —1.

[£nd

N/

16. Rectangular Hyperbola:
.

Y 5=;
| Pa
" ' T T,>T,
| P "
‘ T

K is value Jitna Jayda graph utna upar - T, .,
oy g >V
shift hoga.

| | | | | Physics -




+ K.E. ff- graph b/w KE. and For
constant momentum

K.E.p\

Ew

>~
e

MR* — Jisko x- & y-axis pe plot krenge
uska power dekhte hai.

ANT?
2= KR®
N T
SR

.Zyzefx ANY 9=€X

1.7. Equation of Circle

(x =X + (g - yof = R
R is radius & centre s at (X, 4,)

K+ y’ =5 cemtre at (0,0) R=5

(x+ 4 +(y — 37 =49 centre at (-4, 3)
R=7

18. Ellipse N

&y RN TN

P '52::1-

-
S

GG "y~
~

) gaﬂ THA T A T
Slope always increasing Slope always decreasing

wrr PO P

For magnitude of slope — Now vse are

talking about value of slope, we will ignore

+ve & —ve only consider magnitude.

MR* - Locate where slope is zero

+ Starting we zero  then
magnitute of slope.

INCYeasing

+ Last me zevo then decreasing magnitude

of slope and becomes zero.
| —
Slope — Increasing  Slope — Decreasing

magnitute of slope  magnitute of slope
17 decreasing then 1 decreasing then

DX inereasing tnereasing
ym- YN YN\ gm
> X > X > X > X
Slope - decreasing increasing decreasing increasing
Magnitute of slope = decreasing ereasing ncreasing decreasing

Basic Maths

@ |




149. Some Basic Geametry Shapes
Equibtral Tr.-anglz of s:de (a) |

tan 30° = —i
a’2.
-
hE o
dastance from centre tn corner
wf“a 2 a .
3E
_ _\f_a o
Area = 7 _

Hexagonal of srd_e- .

centre to corner

Cdist" = a . e
Square “Rectangle
]
G B
Area = © Area = BH

Perimetre = 41 Perimetre = 2(H+B)

Trapezoid
e _
NN
| | L\
< b p g >

1
Area = ~— {a + bh
Avta= = (a+b)

- Area = L an
. 2 '

| MR if y is varying !r'nea(ly then Yag =

Circle

Area = Tab

Circumference =2mr
Avea = 2 ' Cr_'rcu__mference =ttr
Cube Cg(mder
i‘ @
<ar
Area = 6a* Area = 2mr* + 21rh
Volume = a° Volume = i
' Ccme Sphere
? .
Area = 41t

Volume = = rh 4 .
3 Volume = Y 78

20. Average ofa varymg quantity
Ify = F () then

_ t._f 2yt tif “ydt
Y Tavg T T2 - T
t,f at t-t;

Y may be"ang physical qudﬁtr’ty_. |

i+t Y
2

MR* If x+y = constant then xy will be

maxivaum for x = 4 = =

If sum of two number is constant then product
of these two number will be maximum, on{y
when both nuwxber are equa!

Physics



wgca!;lr—Qb—(a;\tlty Ve Ctor‘r Q u aﬁtfty | in vector +ve and —ve indicate direction only.
76”]_‘,“‘;;\ é o O Hav{-;\:é' Magmtude, Ex- +5N and —SN, same magnitude of

Magnitude only

O Follow simple
algebric addition

O Can be changed
only by changing
its value

Ex-Speed, time,

Mass, Volume,

density curvent,
e

Type of Vectors

Type

Equal Vector

Parallels Vector

Opposite  Vector
Negative Vectors

Antiparalles Vector
Orthogonaf

Zevo/Null Vector

Unit Vectors

direction and
follow triangle law
of vector addition.
O Can be changed
by changing
magnitude only, or
changing dir” only
or changing both.

Ex-Force, Velocity,
curvent density,
torgue ete

Same

- May or May not same

or Same

‘May or May not same

May same

Zero

One

Magnitude

force in opposite direction.

Angle between vector ~ When two
vectors are placed head to head or tail
to tail then smaller angle between vector

is called angle between vector.
f

Xy o™/

Vector can be shifted parallel to iuself by
keeping magnitude cmd divection fixed.

Rotation of vector wot allowed it will

change meaning of vector.

If Angel between & and B vector is 6
then angle between A and -B is (180-6).

Direction\Angle
Same (6 = O)
Same (8 = O)

Opposite 6 = 180°

8= 180° opposite
9= q0°

‘any direction

ZK-‘.

>




Angle B/w A & B is 8 then D= A - B

’BIZ\JAJ‘ L B - 248 cos 8
9=0° 6=a0° | 6=180°
Dw\"n =A-B D= Az + ;3-3 i D=A+DB 3
A-DBsDsAB _ ,
1. Magnitude of Vector addition and
subtraction same at 90°. o
-y 3 - .
A+B=01B+A Commutative
M(K » ﬁ) = WA + B ~ distributive
— - - . .
4. A -DB#EDB - A

' ":°._

B O All- equa( vectors are pamlfe! but aH If vector is making an angle o, Bamdyfrom
parallels are not equal. S K, § and z-axis res;oectavely then cos™a +
O Al opposite  (Negative) Vectors are | cos”B +cosy = 1 ; sin® o + sin” [3+ sinfy=2
Antiparallel but al amtmam”el are not s P
Opposrte Vector : oS .= _,:Tf" cos (5 =AY o Y= AZ
Component of Vector {effect of Vector} Triangle (aw of Vector addition
. 3 g . _ Bsinb
[A =Asing q B ta A+Beosé
H _____ _ : ff ot e -vesultant must be
_Ax = Acos b A rixthe plane of
| A and B.
% B cos 6 |E1=JA2 + B+ 2AB cos 6
4 fo=0°" 6 = q0° 6= 180°
B,\( =3 SIJVI 9 T R ax =A+B R :\IA‘?' + Bz Rmfn =A-B
Magnitude of Vectors: - “BER<AD
e IFIA] = [B| = A and Angle b/w them 8
A=A+ A J+AK ' ‘
’ [R| 2A cos (6/2) . D =2Asin (8/2)
[al=fa + AZ + A} o |
Y O° IR R ; e T
R = 2A R=VZA R=VZA | R=A R=0
D - PEA. | DeVTA | D=EA . DPE2A
Vector Subtraction 5. R=Al+AJ+AkandB =BT+ B+

BkthenA+B"(A +H)a+(A +B)J
+ (A, +B)k '

6. IF[R + B| = [&] = [E] then angle between
A and B is 120°

7o 0f |K| + ‘§| = ‘X + E” then angle between
A and B is zero.

8. IfFA +B = A%+ B then angle between
K and B is 90°.
If |A + B[ |B - Al then angle between

2 and B is 90°.

Physics



P : . - -
Scalar Product (Dot Product) 8 sin 0 = 2B = component of B
B o perpendicular of A
{6 R = A8
A | Place your finger of right hand along &

A B = A(B cos B) = A(Component of B along A)
= (A cos 0) B = B(Component of A along B)

>

Componemt of B along A = A

o

Component of A along B = —é—

_ O Result oF‘dot product is always scalai

Tr=a2  JJ=12 kk=1

tk=0  JT=0 k=0

‘A’E (AJ +AJ + ARN(BT +BJ + BR)
= AB +AB, +AB,

Application of dot Product
0 To Find Angle B/W vectors

A-B = AB cos
A8
cos 6 = e

(i) To check unit vector
If A is @ unit vector then A-A = 1

(i) To  check  perpendicular  vector
(orthogonal)
IFR-B = AB cos 90° = O
AB=0 (K Ly "B’)

(iv) To find component of one vector along
other.

R B = A(B cos 6)
-> -r

B cos 6 = T = Comp”™ of B atong A

Cross-Product : [Vector Product]
AxB = AB sin O n

A is direction of AxB which s
. - -
perpendicuiar to A & B.

RxB)yAR=0 (AxB)B=0

Vector

and slap B then thumb will represent R

?x/{'\’—“O::f\x:j\:ﬁxA
Txj=k Ixi= -k
Pkt txls ot
tx7=7 Pxl= ]
I B
AxB =|A, A, A,
8, B, B,
= (ﬂ\yBz Ang)
- JAB, - AB)
+ K(AXBU - Ang)

O Unit vector does not have any unit only
have direction and magnitude one.

O Minfmum no. of vectors whose resultant
can be zero is 2,

O Minimum no of unegual vectors whose
resultant can be zevo (s 3.

QO The resultant of 3 Non - coplaner vectors
can't be zero.

O Minimum no of Non-coplaner, vectors
whose resuftant can be zevo s 4.

Q. If iX ¥ Bl=z AT then angle between
£ and B (5P
Sof*.  ABsia B = [3 AB cos 0§

tan B = 3 = 0 = 60°

O Division of vector with vector is not possible

O Division of magnitude of vector is possible
O Vector can be divided by scalar

O If vector multiplied by positive scalar ther
magnitude change direction remains same.

O If vector multiplied by negative scalar then
ragnitude cnange divection becomes opposite.

(E 13)
L]




O Scalar triple Product @
R = (A x B) - € Result K will be scalar
and R will be zero {f any of these two
vector becomes parallel.

Ramlal (s moving with velocity ewm/s

along east and pinky with & m/s at 30°
east of north then relative of pinky w.rt

QaM{a{

2

=\ \"/; same vector ka subtvaction at
& m/s

-
V. = 10 m/fg

{ /‘E * +

f / Change inspeed = O magnitude
L T of change in velocity = 20 /s
\/ 7 .

L= 10w/

Q. FA =060 + B] s awnit vector then
fined value of . '
Sol" lAl = 1 if A ls unit vector

Joey vp =1
P* + 036 = 1

= JjO64 =038

Q. Two force 20N and &N acting then find
resultant of these two force may be?
Sol"10 ~6 <R 10+ 6

Q. n which of the following combination of
tiree force vesultant will be zevo.

(a) 3N, 7N, 8N
(b) 2N, 5N, N

(¢) 3N, 12N, 7N
(d) 4N, 5N, 20N

Sol" Sum of two simaller must be greater or
equal to (3", |

O Polygon Law of vector addition
Start tail of next vector from head of

previous vector and so on,

L RBER

N

RBeBe0
?

>}
3‘*\ V)
Gl

O Angle between (X X B’) and (K + "B+) s zero

K. Force acte'mg on objact F=57+ Bf - 7k
position vector Vaais 2j — k then find
torgue ?? (NEET 2022).

R will be 4N to 16N Tk
- . e D o
Q. The amg{{s which a vector 1o+ j ﬁk_ . 2 2 1
makes with x, 4y and z-axis 22rxF=
. 5 3 -7
Ay’ ‘
cosurﬁx—- 6053:——3-- cosyrmé-z-—— N . R
A A Z 1(-14 —(-3) = j(—14 - (=5) + k(6-10)
o= 6O B = 60" Y =45 ~217 + a] - 4k

S st v g S B 9 v
a‘rtga‘m‘ﬂfrw o g wmmd

Physics



MEASUREMENT OF LENGTH:-

Used to measure
large distance

Pdra“ax
Method

1° = 1.745 x 10 vad

291 x 207 rad

L
n

1” = 4.85 x 10°° rad

it

For v.small size:-optical, tunneling,

electron microscope used:

1AU = 2.496 x 107 m
1Ly = 946 x 10%°m
1parsec = 3.08 x 10"“m
Size of P* = 107m
Reay = 107 m

Distance of boundary of
Observable Universe

O wnu = constant, n = measure value of PQ.,
u = unit of that P.Q.

1.
no —
7

n nu

1/u

- Only use to find value of physical quantity
"in new system of unit, if value is know in
one unit.

MEASUREMENT OF MASS & TIME

O 1 amu = ”"}i— Mass of ¢ atom

O 1amu=166x10"" kg

0 ¢ mass = 1077 kg

O Earth wassi~ 10%° kg

O Observable Universe =10°° kg.

T.'mei - tj

O Age of universe = 1077 s
-24

O Time span of Unstable particle - 10s

Q. Convert 18 kim/hr in m/s.
Ans. nu, = U,
18 kim/hr = n, m/s

18x1C M

=, /s
L0 X B8

n, = 18 XE:_: 10
2 p
Q. Ifunit of length is y m in new system of
unit then find value of x m”* area in new
system of unit. |

Ans. un = cost

nUg = iy
2 _ 2 2
X = Plzy hn

_ X
Nz =

Y




SlGNlFlCANT FIGURES: -
1. All non-zevo digits ave Srgmﬁcant

- 3 Sk
- 4 SF.

eqi- 42.5
2434

2. Zero b/n two non-zero digits is

sigrificant.
egi- 403 - 3 SF.
2434 — 4 Sk

3. Leading Zero or zeros p!aced to feFt
are never significant.

egi- 0.543 - 5 S.F.
0.006 = 1 SF.

4. Trailing zevos or zevo placed to the
right of the number are significant.

egi- 4330 — 4 SF.
343.000 — @ 9 F.

5 In exponentm! expresswn the

. numewcal postwn g:ven the nuhnber- :

egi- 1,32 x 20 -—»35F
132><10 = 3SF

| ROUNDlNG OI— =

Addition & Substmct;on_ o

Final vesult should have same no. oF
decimal placed as that of original no.
with minimum no. of decimal places.
31421 |
0.241
54731
Multiplication & Division:-

Ansi- 347

The no. of S.F. equals the smaﬂest no. oF
S.F.'in any of the original no.

51.028
x 3D }Ans- 66.8
' 66.84668
DIMENSIONAL ANALYSIS:~

Dimension of physical 'qi‘ca'ntity'are' .
power to which units of base quantity
are rmsed :

g~ IMI* [L [T AT [KJC
~ App(rcatrom -

1. Checking the Correctness oF vanous
formulae:- .

eg.- Z= A +B
[Z] = [A] = [B]

2. Conversion. of one system of unit to .
other.

H

.

ny Ua, = n, U2
eg-n, IMALBT,CT=n[MALPT,C]

Physics:




- M. JA L, ’ T, JC
mi ) nZ Mi LA Tfl.

Q Mass » M

O Length — L

O Time>T

O Velocity - LT+

Q Acceleration — LT
O Force - MLT™

Q Energy - ML*T™
O Power — ML*T™

O Force gradiant » MT*

MR*

Different physical quantity ka dimension

nikalne ke liye force and energy ka dimension

yad rakna hai. Avi tension nahi lena aage ke

chapter ke sath yad hota jayga.i

3. Formula of force to find dimension of
different PQ.

oMMy 2
Fri— .)Fﬁ4j:siy5
F=Kx, F=E’3[5—‘35’{»

: 4y
F=qE
F=gqvB3
F = énnry
iF=5l

Formula of energy to find dim” of
different physical quantity

Units & Dimensions

DIMENSIONAL FORMULA

Pressure = stress=Young's modules= ML ™ 7%

Work = Energy = Torque = M L* T7

Power P = M L* T72

Gravitational constant G = M7 L2 T72

Force constant = Spring constant = M T

Cocfficient of viscosity = ML™> T*

Latent heat L = L* T

P
{

Yo om2T7 AR
£0

Capacitance = M7 L7 TH A?
Permittivity g, = ML Tt A
planck’s constant

Electric potential = =MLATPA

o 0 O O 0O O G O O

Resistance =

o o

H

O. Angular imomentum =

- Mi LZ T--l
Time Period:-
L M, TR
i g k " g
L P
o =RC = LC
MR
Resistance = 2 = wl =
: wl
: 21T
(13 - p—
T

Tiwe = = = /T = RC
R

Dimensionless Quantities: -

1. Strain 4. Plane Argle
2. Refractive index 5. Solid Angle
3. Relative density 6. Poissons ratio

7. Exponential function

2. Trigonowmetry function

4. Relative permittivity

11. Efficiency
12. Curvent, voltage, power gain

13. Length gratiant  14. Coef. of friction

&)

10. Pure number




MR*
Pressure = Stress = Young modu(us
= Bulk modulus

i . "
= _ strain x stress = modulus of regitity
2 o

z S
1 o

-5t e E* = energy. density = —

2, 2 o .
dimensionally addition, substractior. ko equal
le ke solve karte hai.
Kisi be dimensionless function ya quantity ko
one (ikh sakte hal '
Q. A velocity V = Ax + Bt + C find divaension

of A, 3 and C. o

MR*
Ans. V=Ax=Bt=C
A= ,_\_/,_. - Til
X

B=V =77
t
C=V=LT"
Q. Force F = e P then Fmd drmem;ron of
& ond B
Ans.CF:o(_ CBt:l
x=MLT?2 g =T

Q. Accelevationa= ot + Bﬁ find dimension

of o, p and 6. t- o
*
Ams.a—o(t,.m__u/MR Ka feel
:>0(=—6;:LT’3 ::)\é‘:“g
3 =>a=
B=ot=LT*

Q. Fillin the blanks with corvect statement, according to ¢ Jrven statement

D:mens:on

MR* o

(dy A physical
quantity does not .
have dimension

(¢} A physical
quantity have
dimension

............................

Ars.(1) May have dimension/may be dimensionless

)
(3) Must have unit
(4) May or may not have unit.

(o

'Physwaﬂy
coyrectness

Dmnenswnal

correctness

(2) Must be dimensionless/does not have divension

Q- Fill i the blanks with correct statement, accordmg to given smtememt

(d) Eqmtmn ;s
Physrca! {9 cowect 7_ _:‘.;_,

(_c) Equafwn;_
- Is physically.
- wrong

(3)

Physics -



MR* |
Ans. (1) Must be ;svhgsfca!!g= wrong
(2) May or may not physically correct
(3) May or may be dimensionally correct
(4) Must be dimensionally correct.

_ a
Snth—u+_2_(2w. -1y

(S, th - dimensionally correct because it
is displacement in one sec)
Q. If force, acceleration and time taken
as fundamental physical quantity then
find dimension of energy?

(a) FPA™T (b). FAT* .

(¢) FPAT™ (d) FA™T
MR | ‘

‘ E(ML*T ™} = Mass ka dimension force

hi dega ek mass energy me hai to F*

hona chahiye.

Now L ka square hai ek length force dega
ek accelevation hence A™ hona chahiye.

Q. Planks constant (h). speed of light (c),

- gravitational constant (G) takem as
fundamental quantity then dimension
of length in terms of them.

dna he
_' (a) sz (b) .\\‘G
() )/“ylg () ,\‘laf |

MR*

MOT = W'G*

We need dimension of length, then mass
should be cancell out by arranging h,
¢ and G. ¢ me to mass hai nahi; h —~
ML*T™ and G = M *L°T? to h and G
ko multiply karne se mass kat jayga.
‘Hence option (b) and (d) wrong ho
gayga. Now option (a) and (c) dono me
root hai to root laga ke sirf length ka
dimension likho phir ¢ se divide kar ke
ek length (L) sivf vakho.

Units & Dimensions

Q. Dimension of critical velocity V of liquid
flowing through the tube are expressed
as N'&, where v is coefficient of
viscosity, 8 is density of liquid and v i
radius of the tube then the value of x, y
and z are given by.

(by 1, -1, -1
dy -1, -1, -1

(a) 1,1,1
{¢y -1, -1,1

MR*

Velocity we mass hal nahi to v, § and
r ko arrange kar velocity lena hai hence
mass cancell, vadius me bhi mass nahi -
hai, §= ML and v = MLTT

8 and v divide karne se mass kat jayga
to ek ka power positive ek ka negative
hona chahiya.

Q. f energy (E), velocity (V) and time
(1) are chosen as the Ffundamental
quantities the dimensional formula of
surface tension will be
(a) EV'T (by EV'T
(¢) EVAT? (d) EVT

MR
MR* — Surface tension (MT ) Ramlal
yaha length nahi to length katne kua
socho. Sirf (¢} me length kat ho raha hai

Limitation of dimensional analysis:

(1) 1t is wot use to derive dimensionless
physicall guantity and constant.

(2) This can not decide weather the give
quantity is vector or a scalar.

(3) It can not be use to derive an equation
involving more than three physicall
guantity.

(4) It can not derive dimensionless functior
Raving sinb, cost, e ete.

(5) Can not use if one quantity depenas
on *wo other quantity having same

- dimersion.

(&) It can not derive equation which cantain

+ve and —ve terms.

19
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' lNST.RUIV:!EN':F'S | If nVsD Coincides with (n-1) MSD then: -
Least Count:= o  (n-1) MSD = nVSD S
A T
1:£m | O.£mm .. ' O.(;[:me
Vernier calipers:- .

L. C. = IMSD - 1V5D

Vernier Serew
scale clavap

- Jdaws
For mzasuring

outer .
dimensions

Stem for measuring

Main scale
depths

T Jaws

for measuring.
frer
divagnsions . .
>Crew gauge:_
S Pitch Seafe Clreular Seale
] N :
SCiew /
‘ ' Ratchet

P
- | T

N\ LSR = Linear

\ Thimble Scale
: Reading

\__w_// o \ CSR = Circular
] . Scale
Sleeve Rea#l’ng- :

' 'Measured length ' Used instrument

. MSR
Pitch “no. of rotation

. Pitch
LC. = Total no: of division-on Circular Scale

@ | | . . Physics




Accuracy: It 1s the measure of how close the
measured value s to the trie value. Closness
of measured and true value.

Precision: 1t tells us to what resolution or
limit the quantity is measured.

ERROR IN MEASUREMENT:-

Q. If true value of length is 6.57 m then
which of the following reading is wost
accurade and most precise.

(a) €.52 m (b) ¢.61 m
(¢) 6513 m (d) 6.68 m
Ans. Most accurate (b)), most precise (c)

Difference between true value
. & measured value of a quantity

!

Systematic Errors
Ervors which tend to occur only in one
direction, either positive or negative

!

.

Random Errors
Arvegular and at random
m magnitude & divection

Instrumental
Due to inbuilt defect
of measuring instrument

Absolute Error:i- Aa = jal -3

5 mean 4

+a:_n

. = a, + azn..,.
Q Always positive |
O Unit and dimension same as physical quantity
Q Least count ervor can be taken as

absolute ervor |
O ltcannottell about accuracy of measurment

A a
a

mALan
_ Aa, + Aa, ..

mean n

mMEan

Relative Error:-

+ Aa

n

Aa

a
meah « 100

mwgaihn

O Unit and dimension less

Percertage Evvor =

Q it tell about accuracy of measurment

O Random ervor can be decreas by
decreasing no of obserbation.

Units & Dimensions

T

Experimental ,
Limitation in expew'menta! Due to individual bias, Lack of
technigue

Personal

proper setting of apparatus

nx = cost”, n = no. of obserbation,
x = Random error

48

X

QIn 5 reading random ervor s 3% and
systematic ervor Is 4%. It we increased no.
of observation to 30 then random ervor
1/2% and systematic ervor remains 4%,

General Rule:-

A” B
zZ=—
C
Then max. frac” relative ervor in Z
will be: -

AZ AA AB AC
— P +r

7 A 173 ¢

@
o




Combination of ervors:-

Absolute ervor

AZ

MR*

Ay AA
{ o A
Exavple:
y = ?Aﬁ
o

Ay AA 4 AB AC
—= @ e b T Bm—
Y A2 B C

Q. Inan experiment the angles ave requived
to be measured using an instrument. 2.9
divisions of the main scale exactly cormeide
with the 30 divisions of the vernier scale.
iF the smallest division of the mam scale
is hall -a-degree (= 0.5°) then the least
count of the tnstrument (s;

27

D Addition/Substration me pahle absolute
ervor nikalenge phiv relative.

D Power/ multiplication/division wme pahle
relative ervor nikalenge phiv absolute.

Example: y = 3A” « Power hai to direct
relative crror [ikho, constant ko remove
karo, power ko aage multiply kar do.

Ams'.

Ans.

Relative Pevcentage ervor

ervor 42/

(b) half minute
(d) half degree.

(a) one minute
(¢) one degree

MSD = 0.5°

30 VSD = 29 MSD

Least Count

= Length of 1 main scale division / No.
of divisions of Vernier scale

= 0.5° /.30

= 0.5 x 6Omin / 30

=1 min

A vernier callipers has 1 mm marks on
the main scale. (€ has 20 equal divisions
on the Vernier scale which match with
16 mam scale divisions. For this Vernier
callipers, the least count

(@) 0.02 vara  (b) 0.05 mm
(¢) 0.1 mm (d) 0.2 ram
MSD = 1 mm

20 V8D = 16 MSD |
= VSD = 16/20 MSD = 0.8 MSD = 0.8 mm

Least Count = MSD-VSD = 1-0.8 = 0.2 mm

Physics




i 3 5
Q. (fthe ervor in the measuf"emewt of area | 100 x é! _3 éﬁ 10022 3= 457
of sphere is 3% then find percentage v 2 A 5
ervor in measurement of volume of .
sphere Q. T = Jr f then find perceniage crvor
4 g
Ans. A = 4? V= — - . L
3 in measurement of acceleration due to
s, 80 Ly
A r Ans. lgnore constant
AV Ar
—_ 5 (2) : Tz = .ﬁ) g= i
. vV r g . T2
AV [AA 3 _
k WO~/ x72 A9, 28, 8T
' g £ T

& e SR T T,
4 el | Wy ¥ ueh
FE A0 g,

7 ol fag W arg & w0

Units & Dimensions : @



" Motion in 1-D

Observer & Frame of Reference:- DISTANCE & DISPLACEMENT ON

o Observer — who takes observation and CIRCULAR PATH
from where It takes is called mee of

refevence. | 1 5 Digp™ = 2Rsin (ﬁm )’\
y Observer always assume to be at rest. () 2 N\
1 Nothing is at absolute rest or in absolute _

motion. | D Are = dist” = RE
v Agar koi Gadhe pr baitha hai toh |

Gadha:- Frame of Ref. Uske upar joh

baitha hoga woh observey! Displace- o
e ' . ment | j
Drstance Dfsp!acement Bl (ond
y Total Pith » Shortest Path b/w g . flooy)
length initial  and -~ final

o )
position .bistance

5 Scalar, Struggle > Always straight line | (15t floor)

3 Can't decrease > Vector, success
with time

> Always positive > Direction - From | R
- nitial to - final Al L ENGER QUESTION:-
o position . : :
v Depends on v Can decrease with | Theve is a cubicel room. One insect is moving
path taken time - from one corner to other body. Diagoral,
s Both have > May be +ve or —ve then find minimum distance
t and | o
j{?::\:n::'g: an o Can Fly:- Body Diagonal .
o Does not depends on =VsL ,
_path
5 if we know only initial and final position | 7 CA"E Fly- = - g
then we can't caleulate distance but can | 2L
d displ t. |
find displacemmen AVERAGE SPEED (HOW FAST IN AN

3 IF initial position (X,, Y., 2,) and Final INTERVAL NOT AT INSTANT):-

position (x,, Y,, 2,) then displacement

= / (x, “Kl)z + (92"91,)2 (2, _21)2

= distance 2 |displacement]




{Drstance mterw‘d\%

Time interval

e ey
V, +V 2V, V
Ctl=t2=t xl=x2=x>
2" % RIS
vi v2

SPEED ((How Fast) Scalar, unit:
m/s, only magnitude.): -

o Inst. D Average
g . | /S. dt
st At Savg = _]F
fo- Jo.at

j dt
For. Uniform motion ;- Sa = St

VELOCITY (How fast and where): -

Hum kitna Tez bhag rahe hai and kis
‘divection me bhag r!ne, hai !

Inst. Average
. _dX J v.dt
v

inst. dt Jdt

= Rate of change in position
= Slope of position tire graph
= Inst. speed x direction

= How fast x where
Vs:n (8/2)

On civeular path, V,,, 2
(Avg speed| > [Avg \/e!ocrtyl

Inst speed = |Inst Velocity|

UNIFORM MOTION: -

o Body moving with constant speed n fixed
direction

o Uniform velocity

Motion tn 1-D

> Acceleration zero
D Avg. velocity = Inst. velocity
> Must be straight line

NON-UNIFORM MOTION:-
5 Velocity non-uniform
o Acceleration non-zero

o Velocity can be change by changing speed
only or direction only or both

5 In non-uniform speed may constant

H

iraag ae sel feel e sorh
o If velocity s uniform then > speed waust
be uniform.
o Veloeity = Speed + Divection = Constant

o fveloeity is variable — Speed way or may
not pe variable

> Velocity ke sivf divection change kar ke
vary kar sakte hai

0 If speed is uniform - then velocity may

uniform
5" Direction ka nahi pata.

o If speed s variable - then velocity must
be variable

o If avg. velocity is zero then avg. speed may
or wmay not be zero.

o If avg. speed is zero, then avg. velocity
must be zevo.

ACCELERATION: -

Ye Motion Ka Feel Nai Hai ! Ye velocity me
change ka feel hai.

> Acel” opposite to motion is retardation.

> Negative acceleration does not mean
retardation, retardation may be positive
or negative.

5 Per-sec velocity inject to bedy or per-
sec velocity extract from body ka feel
hat.

3 Vector - direction of acceleration along

change in velocity.




d*x

oo v v d
Tt ode o dx AP
. a, - V. 7 J ns
g Ai‘ jdt .
c_j{% =& = The vate of _changg _r"v_\ ve_loc_:r'f:g

E{_"__i :}a’] = Magnitude of acc”, awt, Rate
oF change in speed.

Q. Which of the following (s corvect for
veleeity and acceleration?”

(&) Velocity increasing, accelevation
decreasing

(b} Velocity decreasmg awdamtfwx
WramrmJ

(¢} Both incveasing

@ _

MRF
Bade aaram se

Uniform or constant non-z¢ro accelemtxom

Position (x) o« t*

Vel ocity (V) « t
' \/e{ocrtg v o VK

I acce[emtron zero then ve!ocrtg wmst be

NOW. ZEro COVtStaV\.t '

MR* _
approach to solve question

P [PoT— U 4 = variable
a2 |—a [ﬁio. A
g = 180° 9= 0° a
a.u=-ve |&V=+e |0=90°
speecly speedt aV=0 B
retardation ~{at this instant ' Eq" of |
| Tangential | Tangential only divection motion is not
acc” acc” - will change app{rcab!e do
1 normal or integration. or -
centripetal differentiation
acc” BRI
MR - B N
= fydt. Av = fadt
Area of x/t p—/Awea of v/t = Avea of a/t graph
v \"/ —--Jurk
Slope of x/t Slope of v/t - Wﬁ
dx dv
Vx'nst. = ?IE q:'r\st. = E[f.:

(d) Both decreasing

(e) All of these

Ans {e)

Q. If posn’tr"om x = att ~ bt", Find the time
when accelevation s zevo 7

Ans. x = a*:" — bt?

"C-{" = 2at — 3bt? "

V=

Physies




a=2a —6bt=0

24 = 6bt
. “t-_"‘_.
T 3b

Q. If velocity v o« vk then which of the
following function is corvect for positior.
time relation.

(a) X oct
(b) x o t*
(€) x o VE

(d) X 0Ct3/2

Ans. MR* question me acc” constant then
option me accelemtfoh constant option

(0)

Q. Ifaccelevation a= Bt> then find velocity
after time t if intial velocrty ic u.

Ans. Equation of motion is not valid

_ A s
a= Pk |
[ldv = B> dt
VTYT S

Q. If accelevation of object a = pi* then
find velocity after x displacement, if
inttial velocity was zero.

Ans. a = vi‘{ = Bx”

dx
[ vdv = fo" B dx
.y
2 3
. )
V= ..2..@5
3

MR SPECIAL *
Majduri se duri MR hai jaruri

Position Ke Formula Mein Time ke dono
term ko dekho agar downo term

Motion in 1-D

+ve/+ve ya —ve/ —ve sign vakhta hai toh
woh U-turn Nai lenge ya dist™ = |disp™|

agar sign +ve/ -ve Rahi toh U-turn fenge
auv distance # | disp™

# yaad rahe 1-D mein U-turn keliye
rukhna hoga (v = o) . dist", + disp”

Note: To calculate dist”, disp™ from x-t eq"

Ex. x = t* — 4t + 8 then take v-t graph,

plot it using "' eq" which we'll get by

diffeventiating "x" eq" & then put time given

from t, & t, & see graph calewlate dist"/

disp™.

o Moving Frame se body ko drop/ elease
karne pr frame ka velocity share hojata
- hai but accl” nai!

MOTION WITH CONSTANT
ACCELERATION -

Q. Ovject starts from rest and constant
acceleration attained velocity 32 m/s in
10 sec. then find displacement in next
10 sec.

Ut v O+ 32

Ang. § = xt =8 =

X

S =160 min 1% 10 sec.
Hence w next 10 sec.
ftis 3 x 160 = 480 m

&




Q. If velocity of object V = V25 = 8x then | Ratio of time for 6qua_l_.6_ﬁ5t" fht@lrva{:—

_find velocity and acceleration. |

Ans. Acceleration is constant then compa{re
velocity with 3™ equotion of motion

wh e 2ax

i

Voo 25 - 8x  ov vV

:L 3 orx 3x .

Ratio of _drsp acement in time t and next
same time (rtraval t, where wmotion starts
from rest and constant acceleration:

Sy bnextt

S 1Sk idorxiax
drsp!acemzmt n time ¢t total time (2t)

Q. Object starts from and constant
~accelevation moves 80 m in 7 sec. then
find dr’sp{acememt in next 7 sec.

ARG, D:sp!aczment n mext sec.= BX
= 3 x 80 T 240 m

MOTION UNDER GRAVITY: -

e (a = const™)
: {d:Utﬂ ‘-OU:O 0 -
s sm ], s o
‘R . . BT - . P
Reaction thme _ H/2 T’J‘z’ . li’:x . o
' m
Rest To Rest Motioni~ = ‘ 4T et
B T HT lSX'
XX, t, sz | RS ‘ 25m | ¥7%5s 16%
r- + b = - -
u=0 Vo v=o0 - | H/Z T *\ITE 35m | 17’35
o r . _ l@x
e o+ (2, _ F777777777777 777 ‘
s “ B -r.?- . :
AKX, = sz = x L_‘M_—J ' CINERIWE Ssy=1:3:
2
xe b S,, 1Syt Sap = X1 4K 5 X
U=0 a=const” U=o Note:- |
| = 1 | ~ -
S S 2 Time of Fight (T} = ZTH

S
e =

2. Veloeity at ground :~ v = \2gH

" | L - ' Phgsfcs




Graphs:-
v a
v=gt
a= g'

t t

s v
v =\ 2gH
e
t H

MOTION UNDER GRAVITY FROM
GROUND TO GROUND:- ,

o Non-uniform motion (velocity = variable)
with constant acceleration (g).

0 At maximum height velocity zero and a = g.
v Ll2u

______
.

1. Total time of flight T =
= 12 sec.

2. Maximum Height H = — = 180 m
3. Velocity at t = 7 sec.
V=u+gt
=60 - 10x7 = ~10 m/§
4. Displacement in 8 sec.

1
S=ut+—2~at2= 160 m
S. Distance th 8 sec.

at t = & sec. body comes to at rest and
takes u-turn hence calculate distance O
to 6 sec. then 6 to 8 sec

S=180 + 20 = 200 m

Motion in 1-D

6. Distance in 4% sec. downward journey
- ka 3 sec = 25 wm. Use ratio,

7. Distance in [ast sec of upward journey =
distance in 2% sec of downward journey
= 5 m (always)

Q. A stome with weight W is thrown
vertically upward inte the aiv with initiel
velocity v,, If a constant force, due to air
drag acts on the stone throughout the
Hight & If the maximum height attain
by stone is h and velocity when it strikes
to the ground is u. Which one is correct?

N
Vh=viiiedl /24 ve

(b) —V /..?.g(_']%j;!, Vo= Ze¥o
. Wy
£ W f
[y l"!" /2 e a2 {7
() v g‘ W}‘ % vp\'W:ﬁ
F M s f
d) h=vi/2 H%--—F_,v:v —
A()chl' w | ey
ne.
MR*
If t = O then

H=—--amdv=‘.-v0
24 _

The MR*
Iffzo

H < @ and v < v,
Kam karne ke liye niche +ve hoga.
MR TABLE

In dono ko add
krke

te nikal sakte !

Object is at same height at t, and t,.

_1
h= Egtltﬁ

That height




o Ball is projected up with speed "U"

graphs -

v

oV

projection

>V

collision

MOTION UNDER GRAVITY FROM
HEIGHT TO GROUND:-

TN

C

G

4_—.—.—_.—.—..-————

c— T —>

MR* :
If u = O then it is like drop from height H
then '

2H

JES—

g

t=

MR* |
If H = O then it is like ground to ground .
motion ,

_2u
4

Q. Ball is projected up with speed "u" from
height H. Then time of fight T . With
same speed "u" it is projected downward
then tine of fight is T, find time of
fight "T" when object is dropped from
same height.

Graph:-
1. Position - Time Graph:-
X At Rest Xt Vv = +ve
const”
t : t
X -
v —HVG VS ok VE
Vﬁ az+ve
| t ¢
X
/—-——— V =+ Ve
= - ve
t
2. Velocity - Time Graph:-
' ' '
"Az
NA. 7 t a=+ve
vT
t
Physics



Area = displacement = A, ~A, Q. if inttial velocity of object is 10 m/s
slope = acceleration then find velocity at 10 sec .

: A
but distance = A, + A, 4
o
V1 v = const” v | 104

v =+ Ve
a=e a=-ve
N g8 10

| 1 i -
| ¥ I | hl
- 2 4 6 \J )
t t -10

v v v]
v al . Ans. Area = change in velocity
al o 1
Ve-Vi2Zx12x10 - = x10x 2
‘ | > 2
e n U t

t

Ve - V= 60 — 10 = 50
Ve= 50+ V.= 50 + 10 = 60 m/s

Relative Motion in 1-D |

o Observer khud ko hamesa rest me assume
karta hai, or uska pas jo ohi velocity,
acceleration hota hai, ulta kar ke jisko
dekhta hai usme chipka deta hai.

3. Velocity - Position Graph:-

v

— . -~ -
X ag = Position of Awrt. B=x, — xg

—

4. Acceleration time graph:- N o .
- " Kg, = Position of Bw.rt. A= xg - x,

A ' . . .
4 : aifferentiation w.r.t. time
w—dy B - - -2 - har 4 g 4
Vag " Va = Vg Vaa= Vg~ V4
-» = -3 - > -
+A, : Aa = 4 T 4p Aga = 4.~ Aa
A >t s T > -
W) Vag = “Vpa Aag = ~Apa
A ' B
Slope = A& (Jurk) VEA v,
Area = Change in velocity = A, - A, ) [N I
AV .
20 m/$ , s
| © © 0l0)
i - | [+
! 4s 6 4 o Time taken to overtake = ;‘E‘ﬂ—VB—
-10 m/s+- 28 A, A~ Vg

. o If they are moving opposite to each other
Distance = total area = 40 + 20 + 20 = 80 m [ i

Displacement = 40 + 20 - 20 = 40 m VRV

Motion in 1-D ' _ | @ _




1.

3.

if man is runnmg n oppOStte d:rectfon

then, Vi \/'-—\/M'

2. River (s Ffowng with V, and man s

Smemmg with V,, in dowmtream then
Vi = Velocity oFMW\am wirt ground or

effective velocity of wman = V,, + V,
in upstream V. =V, \/M

Same as above n stmr case.

o Motion undey gravity of one object w.rt

other which (s also in motion under
gravftg is uniform relative motion.

SAB Increasing or decreasmq linear
Sa

Time of collision = =2
VAB

Q A ball is drop from 80 wm height cmd

another ball is projected with speed 40
wm/s then they will collide.

)

FV,=Vy Vag = @
= —_
IV, > Vg Vg = HVE |
Vga = —Ve X ap = decrease then incirease
If V, <V Vg = —ve
| Vpa T Ve | ?A_B = Increasing
Motion of Object on the Moving Surface | Ans. Vi e = 40 wm/s o
Man 1s runnmg on the surFace of. tmm ' 8, yintive. = O t= ,8_9 = 2 sec
w:th Vi in the dfrect:on oF tmm (V) Sm ve 9]
v \/ \/ i relative 80
= +
M - Q. A ball thrown dowmward with speed 20.

m/s and 30 m/s simultaneously, then
find relative velocity and sepamtmn

. b/w them after 4 sec
Ans. a
: SBA = \/BA_t =10 x 4 --40 Wx_:_

5 = O Vo, = 10 m/s (const w.rt bus)

A bus starts from rest moving with an
accelevation of 2 m/st A cyclist, 96 m
benind the bus starts simultaneously
towards the bus at 20 wm/s. After what
tivne will he be able to overtake the bus: -

Ans. -
> U, = 20 m/'s
-
ac ZZM/SZ Qs W\""" @ O

S = ut + > L at? (cgc!:st w.rt bus) |

96 = 20t - T 2 &

Y - 20t+96=0 t=12sand t= 8 sec
at & sec cuclist overtake bus and at 12
sec bus will again cross cyclist.

Physics




2-D Motion = [2-D]_ps + [2-D], i
CMR* feel

&)

Disp™, velocity and acceleration along
x~axis Independent upon disp™, velocity
and acceleration of y-axis

Component of vector (Rrg)
Vector C

0 Magnitude of vector (3rg)
1> Velocity :-
Vevievg V] A
2> Accl"
a—a:+ayj |a’l = ax2+“92
2> Disp" :
PR AR S I

heve, ¥ = Axh + AyJ is position vecior.
4> Dir" of motion :-

/“':1 \’;
/’/ tan 8 = —“-""y‘"‘
// vx
8
5> Eq" of Motion in a plane:-
a = const”
— — — — 1
Vo= U +a,t X=Ug+ = at
= - -_-fl — 4 — 1 —
V,=U,+agt y=Ut ?ayt‘z

0 X-axis and y-axis ka motion independent
hota hai. Acceleration along x only
change velocity of x-axis

v 7 =99
odt Yt
. _dV, ?:h

dt ' ¥y dt

o On!g time s same in both co-ordinate

Q. Initial veloc:tg of object U = 3{ + 47 and
acceleration @ = 0.4% + 0.3J then find
velocity after t = 10 sec.

Sol. V.= U, +at=3+04x10= 71
V;’»u rat=4+03x10= 7J

V=7r+7J
M= f
Q. If initial velocity of object v = 37 + - 4J
after some time V = 47 + 3J then Fmd
() Change in Magnitude of velocity
(i) Magnitude of change in velocity.
Sel. () A = |V - |V = s-s=0
('r'f)'VA_q\/ = \7{’— V.= 40 + 3) - 31~ 4
AV =T-]
<7
Q. xand y of the particle are x = 5t - 2t

and g = 10t, acceleration of purticle at
t=2s

Sol.
V= ;{f =5 - 4t
__dy

Vy® dt =10
_ AY
- _ 2 X _ _
\al—‘%m/s ax"#—"4
a,=0

Q. initial velocity of bus is Sm/s east after
2sec its velocity becomes Sm/s north
then find accelevation.

sfa
a —5— = (North-west)

f— PR




é> Equatron of TmJectory -l _
Relation between x° and g”" co-ordinate which are derived with the l«e!p oF tnme

POSlthn Vector o Equation oF Trajectory
(2) T= Asin (wb) T+ A cos (wt) ] &+ y* = A* (Circle)
(2) ¥= Asin (wt) T + B cos (wt) . | X/AT g /B = 1 (Ellipse)
(3) "F A sin (wt) T+ B sin (wt) | ‘ (Sffﬂflght line) Y = (B/A) X
(4) F=2t1+42J e Y = & (Parabola)

o Motion starts from rest and constant acceleration then path — straight line
o If Angle between velocity and acc” is always 90° then path — circle
If Angle between initial velocity and acceleration is other than O° or 180° tlaen pat!n
- Parabolic. : 7 -
7> Projectile motion:- Non uniform motion with uniform acceleration
6 = with 4+
Horizontal - -

6 = with
Vertical
sab change
except range _
sind > cos & R > U
2 using 20U, | 2 Using
Tp=—g = 7 RzufoéUQOSB'm
Ursin26 2uxu | sin? Yy~
= — = H . —
g g i 24 29
X-axis Wm y-axis-
Att=0,U, =Ucos 81 Uy=Usin6]
At't,V = U ;os 1 v, = (usinf~gt) I, @, = -9
2 =0 9:Usiﬂ9t—igt2
x=Ut=Ucos Bt fAP] 2mUsm9)
(Vg = Ucost |

"H" = same = Vertical velocity same = T; same
V collision with ground = Ucos8 T ~ Using |

Physies




8> Elevation angle of Max. Point from
point of projection:-

10> Speed at any point:-
Using-gt

Ucosb
V= Ucos 6 T+ Usin 8-gt |

tan o =

M = \[(Ucosé)z + (Usin@-gt)*

max 2

11> Speed at point

Av": \/(Ucosé?)"z ¥ [U\S/%B JZ

12> Condition of Max. horizontal Range:-

U2
Ronax = ""g_
)
g = 45° iske upar R|
U
4g

13> Complementary Angle:-
X+PB=90°; R, =R,

\<(H ” U
H‘—i = tan” o A
2 U
T,
== tan
T, 2 o\ B |
- — —>
HH, = 16 |

Motion in a Plane

14~ Eq" of Trajectory in Projectile Motion: -

y = x tand [1 %J

R = 2U%cos0.sinb
g
s P
Y= KN O s

15> Time at which particle moving L* to
initial velocity:-

éﬁﬁ* (vLU)
Only valid when 8 2 45°. For 8 < 45°
kabhi L* nai hoga!

16> (%, 4)

r 2
tan 6 = tan o + tanP, tan 8 = y [-ji+i]
X, X,

o Ball is projected with same speed at 42°
and 47° then Range R, and R, respectively
then R, < R,

 hint - Ahg!e 45° ke jitna pas range
utna jyada. 2

Q. Equation of trajectory y :ﬁx el
>

| then find range and angle of projectife.
_ X tand =5
R

SO{. =
Y ){tané [ P
When y=0 then x=R

'S gx*
0=3 K - — I X = ———-
Iz ==
. 3
:>X=R'—’.“'“i—a—-m




17> Horizontal Projectile motion from some height:— ‘

0 Eq"ofTrajectory:-
2
1 X
-2

o Speed at any time "t -

= /UZ N (gt)l

—

vV

Physics




18> Projectile Motion from some height
at angle 0, |

Uthej U

4 sucos 67

H

2H

. u sin 9+f(u sin 9):
F7 o g g g
2H
MR* lF9=OTF=’~§“

2u sin 8
g

Q. Ball is projected in Horizontal direction
with speed u then find time when
distance wmoved n  horizontal and
vertical direction is same.

MR*IFH=0 T, =

1
Sol. x= ut y= 5 gt
1
ut = 5 gt*
t= 24
9
19> Relative Motion in a Plane :
-—,

e —
Vaz= Va = Vg
if Angle between V, and Vi is & then.

|Y/’AB| l—-‘jvj £ V" = 2V, Vy cos 8

Ya. O Relation between
V, and Vy so that
A always woving
along y-axis.

V, cos & =V,

Y

Q. - Bus is moving in east with 30m/s and
car n north with speed 40m/s then
velocity of Car w.rit bus. -

Motion in a Plane

Sol. 5 = —_ A A
V)=V~ V= 40) - 30i

o
|Ves|= 50m/s
= 37° east of north

207 River man Problem: -

Viyn = Velocity of Man w.rt River
= Velocity of Man w.r.t still water
= Velocity by which man can swim

MR** — River apne dam pe cross kiya jata

hai : _

—~  Ramlaf puri jan apne jan ki taraf lagayga

river minimum time me cross karne ke

liye. (Man will swim perpendicular to
flow of river.)

- D
t =N
" VMR
e D
Drift along river = Vy »
_ Vi

Shortest Path (Just want to reach opposite
end)

[\/Mp;' sin 6 = V]

for shortest path
. D

timeg = ————

, Vg €0$ g
Ve D

—-

Q. A swimmer swivming across a river
flowing at a velocity of 4m/s swims at
the velocity of 2 w/s. Calculate the actual
velocity of the swimmer and the angle.

Sol. The actual velocity of the swimmer can
be found out as follows: |

Vactual N2+ 4T = 4,47/

The angle is calculated as folfows:
.tan 6 1-2‘“

6 = tan™ 2= 26.57°




Q. A boat takes 2 hours to travel 8 km and
back in still water lake. With water veloeity
of 4 km/h, the time taken for going
upstream of 8 ki and coming back 1s

Sol. Velocity of boat = & ;8 = 8 km/h

Velocrty of watey = 4 kim/h

N
g -4 8+4

=t =
g
=3 h= 160 minutes |

Q. The speed of a swinumer in still water is 20

m/s. The speed of viver water is 10 m/s and

is flowing due east. If he is standing on the

 south bank and wishes to cross the river along

the shortest path the angle at which he should
make s strokes w.rt novth is given by:

Sol. Vg = 20m/s

So,

i b Veal

h ==
Vel

sin 8 :%g—

=¢in 8 2;—

=0 = 30° west
21> Rain Man Problem:~

- Case 1. : Rain is Falling vertz'daf{g_ with VR and
Man is running horizontally with '\}M then
velocity of rain velative to man |

C - 2 — : =V .
VRM = Ve ™ Vy ' _
- ~ > : ey ol
Vou] = SV + Vil /
yans 'VR
._\/M
Y VM
tan o = ——
VR

divection of umbrella from vertical

|

Case 2 : Rain is falling vertically at an angle

0 then find velocity of man so that rain

appears to fall vertically dowaward.

Vg sth B = V),
Condition of Collision : Position ¢f A and B
ave ¥, and ¥z moving with velocity vV, and
-UB then find condition of collision

’ —

> = - T = > | Fag = “VAB
N PR LYY

Fa= Vel VA= Vsl -

s

Divection of relative velocity opposite to

relative positior. Hence relative velocity

pevpendicular to line joining of particle is

7ero.

Q. Rain is falling vertically with a speed of
z0ms ™%, A woman rides a bicycle with
a speed of 20ms™ in the north to sduth
direction. What is the direction in which
she should hold her umbrella?

Sol. Here, v, = Velocity of the cyelist
v, = Velocity of falling rain~
In order to protect herself from the rain,
the woman must hold her umbrella in

the direction of the velative velocity (V)
of the rain with respect to the woman.

tan 0 = v, /v, = 10/30
g =18°
MR** - Component of their velocity
- perpendicular to line joining will be
same.

Y% | | Vv

A .
4
X

Physics
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Condition of collision = VA sin 8 = VB sin 6 f = d
t= . — V — Vo A
V, cos B + Vg cos 6 : "
# Two object moving perpendicular to _
each other with same speed V; having n= 2 po 4
initial separation d then 2V
d .
ppin & 5 2d
win n =3 (Triangle ===
2 ( gle) n o,
time = A
2V , n = 4 (Square) n=d/v
n-person is standing on the cornor of n-side | |
polygon starts wmoving towards each other h = 6 (Hexagon) t= 2d
with same speed, then time when they will vV
meet. '

il

‘Mm’n kisi se behtar banu kya Fark
podta hai...., Main kist ka behtar karu
usse se bahut fark padta hai.®

Motion in a Plane -. . :



I Newton's Laws of Motion

| STATE OF A BODY

we define physical state of a body with t!a@
nelp of velocity.

.__)
1> State of rest (v = 0) :
2> State of uniform wotion (7’: const)

NEWTON'S I°T LAW:-

Law of inertia : No external net force

requived to keep the body in same physical |

state, Net force required to chamge physical
state. : :

Constant vefocifg

Fnet =0

k)a—o Rest

Inertia — Property of object, not a
physical quantity, does not have unit and
dimension. Inertia o Mass

READING OF SPRING:-

For ideal spring veplace it by string &
find temsion that will
spring force.

Ideal Spring:- Force is same at all Pomts’ .

Q. T, = 200N
T, = 500N Make F.B.D. AT,
of (20+30) together 40kg
T, = 900N make FB.D. of — =
2z
| (40+30+20) together S0kg
Q. 3!(5 o . AT]_.
20kg

NRRRARATERRTRRRRERRRR RN

Contact force b/w 10kg. and 20kg. Make
FB.D. of (3+10) kg.

be cquivalent to |

TN_ = 130kg
13kg |
|
- wmg = 130N

Q. A uniform rope of mass m and length L is
fixed at one end and vertically from rigid
support then tension in vope at distance
x from rigid support.

L
‘(a) "9 L+x @ ng »
@) mg = () mg[%-]

@ 2 |

MR*
if x=0 T=mg and If x=L then Tﬂ

Q. A wan of mass w (s standing on a plank

.of mass M. A light string Passing over

" a fixed swooth pulley connect man and

Plank. find tension force exterted by man
on string to keep block at rest.

CMR*
FR.D. of Man + Plank




Q. Release frow vest then falling down find
Normal reation b/w them

10kg

20kg

Ans. N=C
Q. Find Tension (n wire?

5kg
mg
Sol.
Ti TJ’_
q0°
120°
150°
mg = 50
L _ T, __s0
Sin120°  Siniso° Sing0°
T, = 50Nz T,= 25N
_ 2
LAMIS THEOREM:-

Fy

FJ- - F2. FS
sk smB siay

Newton's Laws of Motion

| with same speed then,

NEWTON'S 27 L Aw:-
Momentum - Quantity of motion

contained in a body.
—

P =My
- Vector, Kg m/sec, parallel to velocity
~  frame dependent.

AP =[Fdt Area

?-dsnﬂ
= ¢ = OP&
F‘Wg . . Favg
At AP
_..§
? AP
avg At
_..?
E—; m.dv Y. dm
At Tt

!

V = const”
AARSE- {variable mass)

Ex:- Rocket Propulsion

m = comst”

BALL REBOUNDS WITH SAME SPEED

FIND CHANGE IN MOMENTUM:-

_ Vo = Velocity
L% to Surface

Ball changé divection perpendicular
AP‘I =J2 mv

®




BULLET PLATE QUESTION:~

2nmu
At

_.-9
P o= 2nmau,

F=
IMPULES [C!/\ange in w'\owiev‘tumJ

1=2ffdt = AP = F, . At

v O
V
,/AP=2mvc059

, - AP _ _2mveosh
,ﬁ@ ONBA‘.L AT é‘r I

- NEWTON'S 3RD LAW:-
[Action- React;on]

> Action-Reaction pair acts on two diff.

body but they should be of same nature.
- CONSERVATION OF MOMENTUM:-

dp
i y\d

Fou =0 P = const”
o Gun-~Bullet System: -

Recoil on guin Foree on bullet

R < (Reaction)  (Action) 3 F
Bullet

n = -g“ = No. of bullet

fired per sec.

(KE)g,

o o un
"Pgun :‘Pbu!!et’ ———

(KE)buHet

Rocket Problem:~

C Fupthrust

= M

| time t + dt

F—s| A

Physi‘cs




A
A

Q. Find acceleration and normal reaction.

F=78N
‘ gk
—), Skg I

MR*
Norwal on 13 kg

| 13kg

N, = 13kg x @ = 13x3 = 39N
Normal on g kg by 5 kg
N, = (8+13)a = 21x3 = 63N

Q.

Ti TZ
Fj_:qON 7kg
—— 3kg

5kg SaRY

+
o~

Sol.
MR¥*

_Net Pulling force  20-60
"~ NetMass 15

=2m/s"

90-T,;=3x2  T,=90-6=84N

T,-T,=7x2, 84-14=T,

For 7kg. T = 7o

Newton's Laws of Motion

LIFT SAWAAL.:-
I

N

@ N=M(g+a)=Accl" up.
@ N=M{(g - a)= Accl” down

@N=M3=Accl"‘:o
V = const”

Raralal

T
Mg

PULLEY BLOCK SYSTEM-I:-

“l%

Mg

MR* _
fM=m->a=0 |
!FM=00rm=O—~>a=g
= Think MR* for tension ©

if m,=0 | m,=0 | check also dimension
o | 120 |of acc” and tension

PULLEY BLOCK SYSTEM-Il:~
A

Wll b

L M
My + M,
.T: M1Wl2 g ml J’a

Iﬂv‘(i + IM2

Think MR* for
‘a’ and Tension




ace” of m,

mlgsfhe.wng

Mg,

Find acc” ?
(W‘z'_"mzp)g

M+,

a =

PSEUDO FORCE CONCEPT:-

5 Used to valid Laws of Motion in non-
inertial frame.

F

pseuds ~ ma’ﬁ‘qme

> Apparent weight (Normal) and wer'ght

change nai hoga mertra(/nom inertial
frame ho

2 Pendulum in Car

@

R.L.

A
—
Tsun9 o
mg "y
6 = tan™ {a,/9)
| T :—“ m \!a‘z+ A

o Acc{“ of mchna plane so that block over it
does not shp -

X _
/hcos@
6

> Nsind

Ty
FS= ma

(a = gtan §)
= f=(M+mygtand

o Accl” of incline plane so that block over it
can free fall: -

N + masind
ma

macose
mgcosé

Physics




Tyay = Ty8,
TV, = T,Y,

4
l My 3 TaXy = TaX,
ANEAN
Mg
M,g
= —
a — a1+a2
a“_'
i
2m m,
T= “—-———__(gm)
T my+m,
— —
az’{‘ My [ ™2 T“z
NY
Al V4058 = Vysinb
| B

V, =V, tand

Newton's Laws of Motion

6 Pt & WY gE i )
L LGN

o Component of velocity along the length of
Rod will be same.

1 — . X
e} 73
< ml ﬂf“b
27T
2Ta, = a, T
20, = a,
tr
mzl
a,
v
O \’60059
U \/B': U
YV, cosb
B V
VGSIV"B
e

U

Q. Block is sliding on smooth inclined plane,
‘then component of acceleration invertical
direction?

Sol. a, = gsing.cosd
\ ~
Y
a=gsing

a, = (gsinb)sing

= gsin’f




~ Friction

Friction —» Component of contact Force acts
paraliel to contact surface.

> Oppose relative wotion or tendency of

_relative motion.

Kinetic  sliting

" Friction

. (f
static"
> Object is at
rest, not sliding

+ L {FL) .
Limiting ™ » Object about
to move

o Friction
Self adjusting " T4
o= Fapp fo=mN fi=uN
Fric™ A
ﬁl'm

fi

Ramlal is walking in east then friction on
Ramlal is static and direction along east.
MR*® For question solving '_

> Find limiting Friction Force.

ii> Compare it with Fapp

Fim ? Fapr [RESED [Fp = firoeic]

Pl < F

appr L0Ve]

e F = 6ON

(fy o Object is |

x 80 = 32N.'

Ffr'mftfng = PLN - 10
Fapp > Fiim object will move
60 - N c0-24
a-= -—---—-——--——MM’< = T) W\/SZ
Fk[netit = 24N
Q. =4 | A M=gkg == Fop,=SON
J— Lp.‘,='0.7
w=0.5

Fﬁm - P-RN = 7x80 = S6N

Object will not move
Friction static = SON
a=0 ; .
o Object is thrown with velocity V, on rough
surface of coefficient of Friction "W then
stopping distance and time is: -

‘ voz t vo
a= S = =
K 209 g

o Object is moving with constant velocity as
shown in figure then find a contact force

between ground and block

o Max. & an value of Friction such that
block wont slide: -

ngven — — FMRz?

M kg




(FMP)mm grven_ Flim }. Fi = N
(F MR)Max Fglven+ Fhm ‘

ANGLE OF ERICTION

Angle b/n N & F,

F, \9(:\]\!

[

N

© F... req to move an object:~

interlocking

Couse of
motion

N

pN

mg Feos 6 =‘|‘L-A-N
N = mg - Fsing

umg
¢osh + psing

F=

“TIME CHAIN QUE:-
M, AN

T=Mg=uN
P"N N:Mmg
My

M.g

M, = Hanging Mass. M, = Upper Mass

Q. Find m so that block just start sliding.

"\ 4kg 1)

p=0.6

mg = fr = uN
mg = 0.6 x 49 m
=24 kg

Friction

Q. Find acceleration and tension in wire?

»F

f T
2 p

Ffr'mitr'ng = lc'rj‘ + F[Q-

- gA.W\ o o+ .u,W\ 25

if Fh’m{tr'n_q > F then rest (G:O)
Ff

if Fhwntmg <Fthena = W—

Now find tension by making fb.d. of m,

CAR BLOCK QUE:-

uN

R.L A"

M + i
H:—g* F=(_M+m)a=———( LM)Q

FRICTION FORCE ON INCLINED
PLANE:-

fo = pmgeosd

ANGLE OF REPOSE:~

Max. angle (B) a rough inclined plane with
horizontal such that the block kept on it
rewmains at rest

u=tanb - Just about to slide
MR* When object is placed on rough mc!med

p(ane




5 Object chalega ki nai?? :
 p=tand Ju._s"__t; slide
p < _tdnB © Motion

fo=up —\a a= gsind — pgcosd
(Down) = .
a = gsin + pgeosb

f = down
T wp

,u‘»tam@‘LREgT e '_ :
. . F.:'—' ‘N2+ sz

Q. Find acc, friction and _cqmtacf{:or_ce.

A

9 .:.:._ 500 ——
Ans.a=0 because p > tanf

, 1
fr = mgsing = 5 x 20 x > " 25N

'F('c'ontdct) = mg = 50N

'y Max & Min Force req. to move an object
on ncline: -

Foo = mgsing + pmgcost (up)“. .

ax

Frin = y._mg_case_. 4-?\_@5[]&9 (cown)

e

o If (i < tanb) then force re_qu‘ired to keep
- the object at rest -

F = mgsin® - pmgcost
5 Object is moving up to inclined plane

a (doanard) = pgeost + gsing

_

5 (Stoping distance -

-is glven by:-

o inclined)  2(ngeosdrgsind)

Note:- ‘

1> Friction kishika saga nai hai uska koi F;'g: -

dir’ vai L RS ‘ .

2> Uska ék_hf udeesh hai woh relative motion

nai hone degal '

# If object 'sliding downward  then

acceleration, a = g sin @ —pugcos 6

# rfobject s " sliding . upward  then
_acceleration; a = g sin® +pgcos b

When Ramlal applies break:- -

F, will be backwq?d on both tyres. .

" Sliding
! -Tﬂﬂd_eh(:y

The upper half of incline plg'ne-' of the
inclination is perfectly smooth and the lower
half is vough. A block starting from rest at .
the top of the plane will again come to rest
at the bottom if the coefficient of Friction
between the block and lower half of the plane

'Pkgs'ics -




Rest to Rest
Motion qsit’\a

as. = const V

pgcost - gsing

MR %
gsinb. s = s . (ugeosd - gsinb)
25in8. = peos

e i
BLOCK OVER BLOCK SYSTEM:-

1> F=(M, + Mlug (99 - T=)

S0 that
hx  they
IR T Sy | %\ﬁ"‘“
T
waoqf:h |

Fmax = (M:L * M?_)aw\ax

Friction ® max

dtwm & 1cs Acel”
F Chalane Ki

-------

i'” _____‘T.) a.,
L] ]
A AN M2 /
k M : Fﬂp‘ﬂ
* »{2y
Smooth

M,:- Iska maximum acc” pg hi hoga. Isse

jayada nahi ho sakta hai.

Friction

“a," Ki value "F" = depend karegi "a,", ka koi

fimit nai hai!
o Upar wala issi
A2 = 8F  accl ® jayega
&

Kyuki isko friction hi leke jaare wala hai!

b

————— F
B M,
Fr WYY NWYVNYTITRRTY }F‘,
Ml
Smooth
_ " F They'” move
M, + M, together

MR

- [ Upar wala mass

max = MG ==

wax = 3 | Viche wala mass
w——"’\

|

* An insect crawls up a hevaispherical surface
very slowly as shown in figure. The coefficient
of friction between the insect and the surface

s -;E— if the line joining the centre of the

hewispherical surface to the insect makes
an angle & with the vertical, the maximum

possible value of o is given by

:




PAGCOSK WMgsIng

f = mgsin -

RMGLoSH = mMgsIng -

pw = tan

Q. If object is at vest then
find friction force acting J
on this object?

Ans.Object is at rvest hence
static  friction force will

act on object
/l‘Fr |
s
N F-
\]/ mg

(P, = Applied force which create tendency
of motion = mg

LLLLE2 L 2L

Fimiting = BN = RF this will act when object
about to wmove )

¢ gifewit @ @t €,
TR gEEd T 3w §
ar = vt T,
T wiverst € e & g9

Q. Find acc” o that block does wnot slide

down?
| Ko g=2?
M m
Fi 2 09
pN 2 mg
Tﬁr pma 2 mg
P
ma b— w —dn
b
MR* Sawal

if Angle of nclination 6 increase from O°
then contact force remains constant then - ¢
decreases.

Physics




1> GENERAL FORMULA
1.

S (distance)
= Arc length = R

.8
Displacement = 2R sin ey

Angular displacement = 6
- always in Radian
 Anti-clockwise @

Clockwise ®
Angular disp™ in 1 rotation,
6 = n(27) = 2r”

V(Speed) = Rw |4, = RX i

O3S
e
V=aw xR ' _
‘Certripetal Accl”™: -
v* N

4= — = Rw* = wV

t‘Ye, always lagega agar

Tangential acceleration:-
dlv

a, = — =R
C dt

Ye sivf varying speed Ke samay.

- - -
[AYI = 2r Sin —-2-— V2

"

MR 5

- . B
’Avi = 2v sin — -
2 Y1
- _db — A6
Winst = 1 - Cag T

taxia{ vector L—-’w(c!ock) ®
w(Ant)) ®

21 1
7 TP= — Freg=— w=2nf
w TP

8. Angular acceleration ()

- Aw
O(Avg - —Z;
(Axial Vector)
- dew w dw  4*p
o " = = =
At T de T 4
w ) Anti = cost”
xX=0
w &) increase t
x@®
w O Anti | decreases
X X Clock '
w® |
« ©
- - - —
a a, a, &
ﬂt—RO( Z=V2/R Z):Z;+;Z

2] = a” +a’

UNIFORM CIRCULAR MOTION: -

¢ Constant e Zevo * Variable
— Speed (V) a, =0 Velocity
> Angular X =0 divection
Speed (w)
—KE | Work=0 | acc”
N .
— | (Angular |+ =0 Force _
Mowmentum) : Momentum.




Tangential act = O

- -V
4= 08,7 towards direction

4

2 Sin —

- - 2 \[
Avg = — «
(a) Avg = 7 —5 .
2z v a, |

o Y

variable and

Div" of centripetal acc”
magnitude constant

CENTRIPETAL FORCE:-

v
w

Fo, =7—— = Wlsz

o WD=0 Power=o0

Two Car moving with different speed V. &
V, on civeular path of vadius v, & r, with
same tiwie period then vatio of angular speed

w, 1w, = 1:1%
NON-UCM
—> — —
w, —w, W

a‘t‘
ol V
N
O <p<a0°
q0° < § < 180°
Speed up
a, Speed down
tan § = — If 6 = q0° b/w
t _
' 2 2
ay\et - ac + af: N >
a, = &, €0S 6 V & a then

a, = a,, sin o Speed = Cost”

Q. Object starts circular motion from
rest and tangential acceleration
4 m/s* find acceleration of object f
radius 48m at Bsec.

Sol. Non uniform circular wotion

at = 4m/s* V= u+at
Vz4x3=12 m/s
Q= g-n: 12x12 =5m/$i

A8

Toog= /at2 + ac-2 = Sm/s*

Q. A particle moves on circle of Sem

‘with constant time period O.2ms
“then find acceleration.

2
iR = 22 R s

-
ZIRCULAR MOTION
Kinematieal Equation: -
Ww=w,+ At V=U+at
Bowis gt | S=Uts o
2 2

Physfcs




2. Cone:-
w-wi=2a8 VA-U? = 245
th 2n-1 th 2Zn-1

6; -w0+rx[~ 5 J S, —Ufa{ 3 ~J
MR** tanf = W
Motion starts from rest with constant N
Angular acceleration then Angle rotated in coth = =
1s, 25 & 35 are :'v; ratio i : 4 : 9 & in - g
1% 6ec: 2" sec: 3 sec=1:3 ;5
MR** : -

w? 3. Death weli:-
Stopping Angle, 8 = -2 (o = Angular | ' o
' 2 retardation) N=mw’R (1) %
F“ pseudo 1 used to validate (F)s = mg = uN

MR** Newton's [aw in Non-inertial

frame.

Non-inertial inertial
NN NN MAnrAN
az#p S az=0 _
Newton L:~ X Newton L:--""
Fpscudo: - \/ 'FReaf O \/
Fope 1= Acts here!

MR**
1. Semi spherical bow!:-

Nsin 6 e
Neos § rimg
[tan 6=

Nsin 8

Circular Motion

mg = puw?Rm

2 _ 9

W ==
HR

4. Car woving on a convex & concave
bridge with uniform speed: -

\
NConcqve ‘ Nconvex
g




5.. Max. Speed of a vehicle to move on a
convex bridge: - |

BANKING OF ROADS: -
Case-1:- Rough horizontal Road: -

(Sivf Friction) .
Ra - lrg
vmax = P"Rg wmax - “R"” N

Case-1l:~ Smooth Banked Road:- |
(Sivf Banking) |

Vo = |Rg tan 8
Case-lil:- Rough Banked R_oad:Q
(Banking + Friction) |

v = |rg tand + p
max 1 - ptanb

, tand - p
V. . = e
mu_\- \/Rg[l + w&an@ J

Safz Ride: - V <V <'\/Wx'.

mi

o Bending of cyclist: tand = —
, Ra

8 = Angle bend by cych’st- From vertical,
V = velocity of cyclist, R = Radius of
- circular path.

|

CONICAL PENDULUM:-

'9;,\
s

[ S

. -
-
T iy B

MR* Special:-

o “g’ - Value of a planet using Conical

Pendulum: -

218

V=/Rgtan9 =

I

T, = 2n J - -

VERTICAL CIRCULAR MOTION:-

Phyéics




Tp=mgcose+M

vZ = V7 + 24R (cos 6 - 1)

Mv,
Tp=—Eg*—2mg+3mgcose

2
MV,

T, (6 =0)= + mg

2
MV,

T4(6 = 90) = - 2wy

MV *
g —S'W\g

: Mf'n

TA8 = 180) =

T, — T, = 6mg
Ty —Tg = 3mg
T;; - T, = 3mg
T, - Tp=0
o If réFer'ence is at 'A' for potential then
total M.E = —j— MgR.
o Work done by tension is zero.
o In case of critical condition V = J5gR

o Ifo<VeJ2gR - oscillate
B, S G0° = At extreme T2 0; V=0

Ex: V,=JgrR 6, = 60°

v,=J2gR 8, = 90°

o IfJ2gR < v, < J5gR Parabolic path
ath,, V*0 T=0 90<8,, <180°

Circular Motion

o IFV,=J5gR Critical velocity to complete

vertical circle.

o If object (bob) connected with massless
rod, then V, = J4gR to complete
vertical civeular motion.

», =J5gR
| @, V, = [AgR
PARTICLE LEAVING CONTACT WITH

SEMISPHERE:~

hiR

95"" vV, cosb = -;1
; R

Vo =J 2gR[1 - cosb]

[3rg | For String

(T=0 Highest Ps: -
T=0V=#0O
13Mg
' For Rod.: -
~eMg Highest Ps:-
: ﬁﬁg TEOV=0

&




Q. Two blocks of mass m connected with
string of length | then. Find T, & 7.

w

o8
>)>

o

3

A
i

" FBD of A and B w.rt. Non inertial frame.
T, = mw” (2N | |

T,=T, + mw™ (h = ™ (2h) + mw? (1)

T2:3wmu)2{

Q. Object is given velocity v = JBgR at

mean position where it will leave circular
path. '

Ans.V (given) » J2gR  hence it will leave
civeular path where tension becomes
zero.

mv?

T= - 2mg + 3mg cos6

Put value of V and T find &

cos = S+
>

:Q. if V (giver) V > JIR  then it will

leave tircular path where velocity
becomes zero |

V=V, + 29 (cost-1)

Put value of Vg = | gR and V=0 then
andcosezé_e: 60°

MR*

¢ R o form % T wfen &
He T wwE o T wOA e,
aﬁ-a‘rvﬁwﬁmﬁm%ii

Physiés




Force
X) . 18
How long (time)  How Far (disp™, S)
F-At = AP

F-43 = work
1> WORK DONE :- |
o By Constant Force: -

- -3 '
W=F S =FScos 8

wheve,

“F = Force, 8 = Angle b/w Force and the
displacement,

S = displacement of point of application
of force

[:: Scalar, unit (Joule). MLA*T*
depends on Frame

W = Scalar sum of afl the work by

individual force. .
o By Variable Force:- [dw = fF.dS

Xy Y- z,
i : wTotaf = S dex t S Fydy * S dez
. Ys 2y
Work = +ve Work =0
, - |occ B <ao°| B =a0° q0°<H<180°
w=0
dt d ¥
Spee Speed = const” Spee
KEt K.E. = const” KE
Force <Mt

* Man is moving up or down on stairs then
work done by normal force is zevo.

2> WD BY GRAVITY:-

* =
wpgmw'tg - Fvem'cai' (Sverticaf)

mg H

mg (S sin 6)

]H =Ssin B
©* Path
independent.

3> WD BY FRICTION:-
wD = -}Fr. S
f Path dependent

/
’?(6 Y

4> WD BY SPRING FORCE: -

oW= —-—K

1
2 . a I X.
here, x = compression a -

’ —>

or elongation

.:n’|‘

1 _
W= —— k[xg 3] dx




'Q.: Object .15 moving o'n_"a straight line
4y = 3x + 4 and force acting on object Is
Fesio- 4f Hhen work done by this force.

© Ans. Work = O because disp™ is pérpendr’cufar
to force. Product of slope of force and
displacement is -1

- " - A
Q. Force acting on object F = 2xi + 3y
Find work when object displace from (O,

2, 3)to (2, 2, 0)
Ans, dW = Fdx + f, dy
fdw=f2x dx+f392dx :

2 2\2
\Work = 2 (i> + 3(-31) 2(2)2 +0=4J
2 /o 3 Jr

- - A
Q. IFF =yl + ¥ then find work when object
displace from (1, 2, 3) to (4, 6. 7).

Ars. dw = Fdx + F,dy
Hint: ydx + xdy = d(xg)

Jdw = J(gdx + xdy)

work = [d(xg) = (x9)} 5

=6x.4—1x2=22J
5y KE AND MOMENTUM: -
KE =L =

' 2 2m
P = magnitude of momentum

P =wmy,

- KE = Energy stored due to wotion (Scalar)

P = JZm (K.E)

Statement -1; Two object having same mass

and momentum having same K.E. — True

Statement-2: Two object having same mass
and K.E. having same momentum - False

| 6> WORK ENERGY THEOREM:-

o Graphs:-

KE

y=eonst”.

KE KE

m=const” m=const”

- : ' ‘ 2.

P R
o % Change Calculation:-

Small Change:-<5% | Large Change:-

LK K., -K
E x100 %AKE =——-—-2,2—-in00
: )

240P

x100

w

all Force

= AKE.

Wep * Wyep Wy + We s Wpg o + W,

= AKE
o Special Case:-
i) R it o
> = Consian Mass.
KE oc m°.
. N K.E
—>
m

Physics




Q. If KE. of a body is increased by 44%, what
is the percentage increase in momentum?

Ans. Let nitial K.E. is 100% and intial P is 200%

Given in question K.E; = 144%

K'EF = ..1'_4_.4; P=J2m (K—E—)
100
[gnore const term
Pe= JKEg
p = |24 . 12
P |— = =
100 10

for % change

P = 12 100 = 120%
Hence increase by 20%

Q. If momentum of a body is decreased to 25%
then find % change in K.E

Ans. Let initial K.E. and momentum is 100

Now decrease to 25% hence Pp= 25%

_25 1
7 100" 4
2
KE, = PF = (_1-.> -
4) 16

for % change e 100 = 6.25%

16
decreased to 6.25%
and decreased by 93.75%

Q. Position of obfect of mass 2kg x = —ti.then_

find work done in first three sec. 2>

AnS. V:ﬁl_)f_-_%‘f_
dt 3
V.=0
VF-““%‘““X3:2VV\/S
3
1

Work, Energy, and Power

Q. Ball of mass Skq is dropped from 2 m L«e;gint
then its velocity at ground is 10 m/s find
work done by friction.

Ans. Wg + W = AKE

air frication
I 2 2
mgH + Wy = — m [vi" = 7]
1
5x10x20+w9f:—£-5[(1o)2 - 0]
" Wy = 250 - 1000 = ~750 J

Q. Smooth hemispherical surface find velocity
“of ball at bottom point.

@
_ f&a\\ d\rop]ﬂ"’ R

Ans. V = .J2gR

Q. Speed of mass m?

t
I
!
!
i
t
I
§
t

@V g 5w

Q. Ball is droped from A and comes to at vest
at 13 find horizontal distance woved by Ball
on rough surface

Ans. Work — Energy therom
W, + W, + W, = AKE
mgH + O — pimgs = ©

H = pg
c-H

H




77

Force

NON-
CONSERVATIVE
o Path dependent

o Concept of
potential is not

—

CONSERVATIVE
3 Path independent

5 Concept of Potential
is defined here!

5 W = Reversivle ' defined.
5 W= T dr=0 o W = Irreversible.

5 W=

5 For Conservative Force:-

~~~~~

Potential Emergy gradient
(Vector)

| (Potential Ene rqy is scalar)
AU = =W,y ?c.cd?
Change in potentia{ energy does not
depends upon reference, and path.
Potential Energy - depends upon reference
not have unique/absolute value. |
P au. - iy, ou
2 () &
TN x %y J oz
’ g&z @ const” Kdz= consr
U==(rd, - [Fd, - |Fd,
* Apne -Aap Joh Kaam Hota hai Usmein
PE Hamesha Ghatega! |

VERY IMPORTANT!

o WET:- [Heart of Phgs-ics]

Wy, + Wiygp = AKE .__{Ba@ |
AU = ~ W,
W, = AU

- >
F.dv#0 =

X dry = const”

o COME:-

If Wyee =0

NCF may be acting
Or not acting but
Wiee = © o

* Jaha Hum/?Waha COME nai!
* Jaha COME, waha hum nai
* Hum kisi se kam nm’a _
o - KE= Consi" [Slow - Slow]
' NCF = Acting against C: Force. )

AU = Wy

Q. IF potential energy U = Ky + v”z+ 2°x then
find force acting on it

. du .
AHS (.,__._> y and z constant = 2XY + z

ax

R (Eg} Xami‘z constant Kt 242
dyU o,
WG—{:Z—-)H anc 7 constant — 4 T 2zX

Fx ey )] =00 w20 - f
¥ 2zx)k

Q. Work done in bringing object from A to B
is 40J then find potential energy at B if
potential energy at A is =30 J

ARnS. W, op = AU
40 J = ué - (-30)
40 - 30 = UB
Uy = 10J

Phgsics




8> POTENTIAL ENERGY:-

- Energy due to shape size and position.

o Point Objects:~
U=wmgh
=mg S sin B

=5 sind.

o Extended Objects: -
Solid Spy ‘

ML M.,L

M
0
i L
R Me

U=MaR

a4

U=Mg (%) U=Mg é_ U=Mg -é- $ind

Chain Problem: -
_ -MgL
2n* L

o Speed of chain when it becomes vertical!

v = /gL . _‘f_ X = Inftial hanging.!ength
12| L= Length of Chain.

Spring Force Energy: -

sU=U U,
1
>y k[x5 -]

k = Farce const”

1
U = — Kx* [PE Stove]
2

Work, Energy, and Power

o For a Spring: -

UocxZU U

Q. A chain on a frictionless table one fifth of
it's length hanging over edge. If chain has
length L Mass M then work done to pull
back hanging part on table

Ans. ref” taken on the table then

Uf:O

50
_ Mgl
50

Q. Surface s smooth then maximum

COMPYESSIONn In Spring.

 COME
Ans. (K.E + U);, = (KE + U}

1 1
“mVr 0= K O
2 7 2

r 2
¥ = mV )]




Q. (nitially mass m (s held such that spring is
| in relaxed condition then find elongation
in spring, if mass m is

() Suddenly released

C.O.M.E applicable
loss in gravitationai PE = Gain in

spring P.E
W\gk=-}"k}2 ahdx=m
2 K
(ify Slowly released
Non-conservative * force (BaIT) IS

working to released slowly hence
COME wot applicable

F=wmg=Kx
- mg
K

Q. Find minimum mass hanged from spring so
that it can just pull up 20 kg object?

20 kg

CARS. w .= 10 kg

ving

Spring we suddenly elongation |

2mg
K

K= hoga.

o Ball of mass m, is released with an angle
8 From vertical where it'll loose contact!

LY =\/23R (1-cosh)

2
* cosh = -
3

U-x graphs: -

uf U
F=0
= ~ve
v r
o '
Slope {dUJ_ F
p dr)”
P
Equilibrium!
u
B Minima
X
At A At B At C
F=0 F=0 F=0"
Unstable Stable Neutral
U Ll P
: =—ve | =HVE —— =0
> di? dx*
@ Slope
dF ._Ofy, R seable Unstable
dr d
. m=tve =-ve
dF N
o Stable Eq™ = Q T =—ve| Slope
dF \
o Unstable Eq" = P|—=+ve | Slope
dr
Physics




9> POWER | NOTE: -
Area of w = {Pdt = Area of | o F = pAV* (Pump)
rea o :
w/t graph Pre graph o Power of pump = pAV® |
N (P\ o Rate at which K.E Provided to liquid
Wor owey dp \7t 1 :
_ ANy (’3%) = pAV?
-2
slope of (w/t) graph slope (p/t) | 0 P=Fv=pAV
P = _%“__/_ o When Power Const™: -
€
_ Cxw v Kot v o tT?
p = Wrotal P = aw = Fy Q. Ball projected with speed u at angle 6 then
av, A ’
7 trota dt - power at maximum height and at time 't
» [Pdt P = way = Freos o by gravitational force
fdt Unit: - Wﬂtt = J/s Ans, Pl’mst = mg u, Cos Q0° = O
S RN N at waxivum height velocity and forcs
o . tt s is perpendicular
. :E .l;O.ut‘put at time ‘t' P = mg (u sin 8 - gt)
o Efficiency () = | ,
: lnput Q. An engine  pumps 800 kg water through
£ Fora= cosnt” height 10 wa in 80 sec. Find the power of
| H F = const” engine If its efficiency (s 75%
- [Poct Vo t Ans, 75%?:-”1"—«55 P=-~§-kw

PIR®

NEET - JEE preparation is not just about
being a doctor or engineer. Its always about
time management and pressure handling.d

Work, Energy, and Power _ ' ( 63;)



Center of Mass

| Centre of Mass:~

A point where whole mass of the sgstem |

can be assumed there COM hes near to -
heavier obj. '

- It can be inside or outside the body.

— It always on the axis of sgw)\metg and where
two axis of symmetry will cut each other.

— Position of COM depemds upon frame of

reference and choice of co-ordinates.

~ Centre of mass does not depend on choice
of co-ordinate |

o COM of diserete partr'cle:—

—
mir +m r2
(Pos:tron of C‘OM) =
M, + m,
— -
— MKy + X,
cm T
_ m, + M,
- WY, + MY,
cm T
m, + m,
- —
L MV MY,
em
m, + M,
— —
. m,a, + m,a,
a -y
ch
M,y _:+ m,
Moment of Mass:
MR = constant.
m,r, = My,
/ m \.m o
m, = m, 2~
Fo = r Vem =
2
;

C Yem =

*COM is. Cfoser to Mass:ve body

o Internal Force. mﬁﬁ?ﬂ? ﬂﬁ% ﬁéﬁ

coM & V. V. change Omhc{ !

COM OF TWO PARTICLE SYSTEM:-

& ] 4 {
My, | "z
p— d -..:
< " -
wmd m,d
d, = ———— d, = ————
m, +m, My

# If external force is zero then location of
centre of mass will not change — False

# I fext =
change. [Vm

# Shift in C.OM.

M:LA?I * W‘zﬂ 2

O then state of COM will not
=eost"]

hy +m,

If C.OM. does not shift its posrtxovx then

W\ﬂ.ATi =" W‘z'AYz

Com af C'ontfnuous System:-

;\_im sodm | _dm
AT an | P
dm = AdL | dwm = gdA | dm = pdV
1-pQ. |2-D @ 5-D@




MR** C.O.M of Rod:-

Xoy = /2 A= const”

Xy > /2 Aocx

Koy > BL/4 Aoc i
MR*

# If density of vod varies linearly A = A X"
then position L/2 <X, < L

# If density of rod A = o + px then COM will

be at x,, = L/2.ifp=0

Q. Half of the uniform kectangu{ar plate of |

Length ‘L' is made up of material of density
‘d,' and the other half with density d...
The perpendicular distance of center of
mass from A3 is

5] ;
di d?.
A D
() 2d,+3d, L
d,+d, 4
(b) d1+5d2 L
d,+d, 4
3d, L
© T i
3d L
(d) ———x
d,+d, 4
MR If d,=d,

L '
C.OM. at -5 then option (b) covrect.

o If we break cricket bat from com.
then bottom part will have large mass,

Center of Mass

.. because c.o.m. divide system in two equal
moment of mass.

MR = const.
Trick for Com: ~ Com of continuous mass system

/TN 2%/w

c.o.m.»

Ring S.C.

Solid H.5. L 3R/3
Disc S.C. @ 4R /3
Hollow H.S. @ R/ZI
Triangle ?gﬂg'w é h/s
Cone Solid, é h/4

COM of Circular ARC. ~

Shift fn_ COM: -
_mArrmAr,
oo ) My + M,

MR** For COM of Remaining Portion: -

- A Dise of radius R/4 is removed from a
dise of mass M and radius K.

\z

M
So{ad Sphere —

\

= 5
M
= — = !
Waz* 16
M 15M




1sM. M R A stationary object explodes in two unequal
o :x - g T4 part then ;- ' _
o External force is zevo, hence momentum . g
- 38 = £ will be conserved.
4><i.‘£5 20 ) ‘ .
# o Both part will have equal momentum n
' M'_>a N opposite divection.
l 1 = : ' _
o Swallar mass will have greater kinetic
- mlaf—_ mzaf energy. |
T mgem, | o Work done by internal force = change in
w,g | @‘La K.E. of systew = K.E. of both part.
Put a= ' '
! moW, o For same momentum both have unequal
MR Ratta* velocity in opposite direction.
o Internal force can change kinetic energy
L MM 2 | ' ~ of system —True | -
ST BV g, - o Internal farce can change momentum of
1 2 —a .
- system — false. '
A l o A body falling vertically downward
| E a " under gravity breaks in two unequal
2 ) L R . o
Note: - | : part in that case c.om. will continous
: ' vertical motion does not shift horizontal.
Agar Fext = O. _ ;
| '_ o o A shell following parabolic path explode
 State of COM will not change. somewhere in many part but com. will
Q. Two ball of mass m, and w, projected continue parabolic path. |
with u. and w. in upward and at 30° from | Q. A body of mass (4m) is lying in x-y plane
1 2 A up A _ y ot m ying yp
horizontal respectively then acceievation at vest. It suddenly explodes into three
of c.om. will be? | pieces. Two pieces, each of wass (m)
Sol. 7 = o (downward) because both have “move perpendicular to eacln. otlhgr with
‘ ) equal speeds (u). The total kinetic energy
same acc” g downward. o
o generated due to explosion is
Aag lage chahe basti mein COM Rahe
apne masti mein |
Conservation of Linear Momentum oFSgstém:
Condition:~-
Fext = O. ECW\ = Same.

: Physics
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2phv! = JE v

vis -

\B
KE =(}—M\/Z)x2+(}-2mv_2)!
e \2 2 2
-7H5W\\2
2

Q. A man of mass M stands at one end of
a plank of fength L which lies at vest on
a frictionless surface. The wman walks to
other end of the plank. If the mass of the
plank is M/3, then the distance that the
man moves velative to ground is :

Sol.
m = Mass of walking Man

ml mb.
m+m/3 ) 4/ 3

X =

AN

Displacement of man relative to ground =

AL L
L-¥ = [~ == = ——
4

mi

- i‘C'M' Frictionless

. MP*

Center of Mass

¢ valdi karo
jaldbazi nahi.®

Q. A bomb explodes into two parts & kg
and 8 kg if velocity of kg 1s 10m/s
then find K.E. of 8kg will be .

p? 6x6x10x10

Sol. KE = =
2m

ZxE8
=225 J

Q. A vertical vod is placed on smooth
ground and released thew path of C.OM
will be

lem .
Ans straight line in vertical

=0

Q. Object is projected with u at angle 8 at
maximum helght it breaks into two equal
part, if one just fall below maximum
height then range of other from point of
projection.,

Sol.

- COM k_a range h' R fi%&m

i, + m2r2

Po=

L.

My
MRl + AT,

2




In all Colisions,

P = Conserved.

: - - -
Momentum of individual mass is not conserved Viepr V, -V,
= I . e = =
out pSgstem COHSéV’V&d. _ | . k\/\ffpmach U)i _ -Jz
Uy U, Fiz Faz Vi Vs, ANANANT
O @ <@ O~ @ |
Elastic Collision Inelastic Perfectly Inelastic
KE = Conserved Not Conserved. MUy + MU, = (Mp+M)V
e=1 O<e<t e=0
. s -
- P e - © (e AL UL A U
(ray=my)Uy  2my, U, 1y, = (17 3"”7_)Ul_+ (er1)myU, Vs 2
1" " ' M+ N m,em,
w, +m, m, g, 1 o
\/COM
—> —_ ‘
V- (m, - m U, | 2m U |7 - (m,—em, U, (e+I)m U,
: M W, mytm, | ’ Wy m +m,
7 A2 s (e gy ) | (G6F) <2t g,
. loss = 2 mtm, i A 1pss 2 g, "
u,- U, . s

Elastic collision b/w wmoving (w) and (nm)
at rest

i : .

%E an B = Kitna bada hai-
U ~  ye matter Krta hai

KE, pia  (2+1) Kon bada hai ye nai.

-

A

"
Fraction of vetamed KE. = (—-

2
-l+m)
Note: Elastic collsion of two object in which
one is at rest.

MR** Ek Soch

Q. A ball of mass 2 kg moving with a speed of
s m/s collides divectly with another ball
of mass 3 kg moving in the same direction
with a speed of 4 w/s. The coefficient of
restitution is 2/3. Find the velocities after
collision,

- Formula ek bar he lagana hai dusre object
Ki veloeity tum direct nikal dena Momentum

Conservation after collision gt




2 2
— 2-—--_;;)(3 (“3“"‘1)3)(4’
1 54 A
5 5
-
Vj_
4 m/s

\/

10+ 12 =8 + 3V
V= 14/3

P, = P,

-' on
- N -+
b3
~

a3

Elastic Collf_'sion B/N Two Object of
Same Mass:- |

Woh dono apni velocity interchange
Krlenge i.e.

-
U,
—

=U]—

<l <l

Elastic Collision B/N Two Object in which
one Having Mass very Much Greater then
other:- (M>»>>>m)

Case -1,
RL (m) Collide!

ol S
OO C0

Velocity of Ramlal after Collision
= bade ka double — Khud ka velocity

(M)

-

v, = 2U, - U,

Cdﬁe ~{1.
R.L. (m)

)
= )7
00 o0m o v,

V. = bade ka double + Khud ka velozity

2
— - —
V, =20, + U,

Collision

—
U

(M

—rJ

00 It)‘)nc’t

" Va = bade Ka Kahise Cellide
double
f — Khudka Karo us Ka
. Dash Farak
— _ Nai Padhta'
v, B —
[ V, = 20, - U,

Tum Heavy
object Ko

MR -Wala Sawaal: -
13 AOUNN NV NNN N VNN NN

Perfectly
inelastic

| - ~ h
& () @r

- Rest

2
Vaje &,
e s\

b= - MV + 0 = (MEm)V,
29 -\

N

2> AAAALAANNNNNY

Elastic Collision
of same mass

r
Fi

0o W |

Rest  Rest




Q A neutron makes a head om elastic collision

with' a stationary deutrom The fraction

of energy transferved to the deutmn and
retained KE. in neutron

Sol.

| Fra"‘tiO!f\ of transferved K. E
'4m ' 4x2

(1r2)*

(L4n)”

8
a

L -2\* 1
Fraction of retamed K.E. _
1+2 a

Ball is Drop From Height H:-

For n® Collision: -

y _ _
A/C l Hath = M i

UB/C

~ Ball is Dropped from Height H Then Total .
Time of Flight and total Distance before |

coming to Rest.

3 14+ 62\ '
Total distance = H ;ME)

®

Obligue tnelastic Colfision:~

eU cosb

U sing

7T T TT TG

V= J?U singY* + (UecosBy :
_AP‘-: mucost (1 + e) -

Pconszrved —> X-aXis V' i

l___e y-axis X

Using

tan ol =
elUcost

O Sawaal mein agar “8" horizontal se-liye
- tohe- '
*AP = musind + emusing
= musing (1 + _e,j'- DR
~ 1d Head oh"Cof!iﬁr"dn:; IR

=0y U
2d Obhque Cofhsmn - -
(b>0) '

Fag
*System Ki

Momentum har
dir" mein conserve hai!

* Foree jiss line Ke along
lagega uske L* body Ka

P Conserved hoga!

Physics




Q. A sphere P of mass m and velocity v
undergoes an obligue and perfectly elastic
collision with an identical Q initially at
rest. The angle 8 between the velocities of
the spheres after the collision shall be

g sl |
B According to the law of conservation of linear
momentum,
MV + M X O = v+ Ve
.. 2
Now, (v; - v;) = (Ver + V)
VR e vR s 2y vy 005 0
= Vprt Ver T <Ver Vor Al
Using conservation of kinetic energy, we get

1 1 1
5 my? = Py My + 5 My o

= vl = Vit Vi ()
On c.owxparr'ng () and (1), we get
cos £ = 0= 6= a0°

Wait for MR*

Jis direction me collision hoga velocity
interchange ho jayega.

Using

Usinb

Elastic Collision

Ucost

Note:-

O 2-D Elastic Collision wale sawaal mein: -
KE = Conservation lagao.

O Perfectly Inelastic wale Sawaal mg{m;-;_
P = Conservation lagao. '

Collision

Q Two sphere A and B of masses m, and m,
respectively collide. A is at rest inrtially
and B s mwoving with velocity v afong

. . . Vo
x-axis. After collision B has a velocity 7 i

a divection perpendicular to the original

divection. The mass A moves after collision
in the direction. (AIPMT-2012)

Sol.

u -
2 om>? = Y, sing
, 2 3

U = m, Vv, cosk

1
— = tanf
2

V L3
e B = tan™ " (—)
2

1
8 = tan " <~ ——) to the x-axis

V., sind

2

Q. Two identical block of mass m moving
with speed u perpendicular to each other
then find their velocity when they stick
after collsion.

Sol.

K.E. - Not conserved  F; = F;

N

Vo= 3
N
M' 2 2

A B L

Q [mp»u [mlb—ww—Lan] if collision
b/w A & B Is elastic then maximum
compression _r'n spring is?

Sol.

Just after collsion (elastic collsion of same
Mass ) ‘

A {rest)

[m] [




(conservation of | Q Four identical ball placed on horizontal

1
(KEJoss =35 K ME. in COM frame> | table then find thei velocety aFl:er
' | collsion.

s 2m :%KKZ . :  ®—>v0=> @"VD

E’. muzz}. K™ ‘ ‘ rest : rest -
3 2 .
: Q. Find ‘e’
_ 2mu’” o @ @41»%/5 @—)4m/s
X = | 5K : @—)Zm/s
B/C ASC

Q.' Smooth horizontal civcular track, as | -
shown n ng then find time taken b/w | 4-14 3 1
£ and 279 collision if collsion is elastic, Sol e = v TIraiy

before collision w is at vest and 20 1S |y Tuo Identical object woving with velocity

moving with vV, o 4m/s and 10m/s towards each other
Sol. | | ~ find their velocity after collsion if e = O.5.
LA | sl ol m-05m (05 + L)mx 10
v, - ] 2m . 47 2m
MR* | | +05 . 15x10
— | . | o R —
In elastic collision V,, = V. 2 2

= +1 ~ 7.5 = —-6.5 wm/S

oW Conserved momentum of system
--?

P.=F:
4dm — LOM = —.5M + My
e SRS
V=265-06
V=05 m/s

MR*

“Dusro ke liye kab tak taali
bajaoge? Ab aisa karo ki duniya
tumbare liye taali bajaye.9

@ ' Physits



A ki

Rotational Motion

—> Tensor.
" Rotation.

v ——

1> MOMENT OF INERTIA:-.

Ghumane ka E'\'GE_ E

Property of object by which object oppose
cause of change in rotational state.

o Unit Kg m?
o Dimension [ML*T°]

MR* ,
[ ('h_ﬂ'ﬂT Mass) X (W Dur }2

gepemds more on distance rather than mass

[ 2M, L

{ M, 2L
[

>

2 1

—> Colculated from Axis of

o 1v/s r Graph:-

I
| r=Same
M=Same

. > M

o Mass:- o o

7 18 dist” from
1. Point-1=Mr*" AOR
2. “mu-1= Myl + erzz o

o M.OL about C.OM. & L% to line:~

@

(—--—--———‘7(—-——-)

o Object of wmass m (s placed at (x, y, 2)
then moment of

Inertia about x axis | = m (y* + 27)
about y axis | = m (X + 2°)
about z axis 1 = m (y* + ¥°)

0 Three identical mass placed on the

corner of equilateral triangle of side (a).

m

g
m w
A 2
lll .
“ 2
Z2a 3
#‘1:5’\4‘[_ = ma
2 7
R ma®  sma®
R -

#f3:.3 m _f__z = gl
5 =

o 4-Point mass placed on the corner of
square '

() ()
@ @ @1, (1" to plane) _'

“"‘[ (r)] "

L, = ma“+ma’ +m((2 o) = 4ma’




o MOf of Continuous body:-

X —>

7771707

Non Uniform body.

MOI OF RING:-
r Ly 0 o
o
[, O_ 1
[, =27 ApR® o 1,

A = cross-section area
(Linear mass density) A = Ap
(p = volumetric density)

5 MOL of half ring about
perpendicular to plane.
e
2 : o :
| = MR

ol
»._‘Sl dm \‘y dl =

centie

'MOI OF DISC:-

H

t = thickness

MO! OF HOLLOW CYLINDER:-

MR?

(@ Lo =
11 1, = 2 MR
<>

cm ri

(b)

Rod
CM

Physics

Ring




| MOl OF SOLID CYLINDER:- MO! OF RECTANGULAR PLATE:-
() MR* o | (a) i1 ko Plane: - T Ma”*
S — [ - em 12
oM g— ] Ma*
_ ) b -
3
MR* <
§ o P g
4 N Wahi distance Kaamw
ka hoga joh AOR &
) ) . L1 hoga.
Pisc (b) L* to Plane: -
| M
( ( ‘ [ = —(a" + b%)
B - 12
_ MR” oim , “Sguare Plane
4 Sheet:- a = b.
’ < - > Ma?
= .
MQI! OF CUBE:-
| cm Ma*
T 2o/ fZ T !cwn =
2 ]I e
] 2Ma*
lp =
3
.
—a — - sMa*
T _
12
MOl OF CONE:-
\ M z
J L [, = — MR
M 10
/. \ K *Triangular Plate.
R 2
I T j A {cW\ - Ma
©

Rotational Motion , . @



MOI OF SEMICIRCULAR DISC:-
. MR*
2

4R

Feoms =

31T

THEOREMS: -

Paralle! axis — valid
for all type of body
o=y + Md®

d = distance b/w
axis passing through
C.OM. and O’

Perpendicular axis .
valid for planer object

= -1,
Z X 4
[ & 1, — axis
pamfﬂa( to plare
L =1 to plane

CONCEPT OF MO. OF CUTTING
SECTION:-

M’ > For Area = M/

s For Volume = M/n’
(Solid Sphere)

I

=1

Leewain = Lcomplete ~ “removed

RADIUS OF GYRATION:-

—  COM : not valid. So we use it.

5 1= MRZ* Yaad rakhna
Mass dyan T lena.

5 3 SPHERICAL SHELL (MR)

Cg? f=~2—"MR2+ (iMrzﬂxz‘
: 3 3

- 1
Nbp2 :H;MRZ:AFMRZ -

@

0. Two identical disc placed perpendicular
to each other then find radius of gyration
about axis passing through centre of disc
parallel to one disc. |

MRE MR®  3MR®
Sol. [ = b—_= = 2MK*
2 4 4 =
1 (3R
Kz = /——
| 2\ 2
TORQUE:-

# Torque - Cause of change in rotational
state of the body

# “Torque oppose rotational motion — false

# Axial vector

# Unit - Nm

# Dipa" > [MIPT]

o | ew ¥

- -3 Z’

T=yx F=rFsind

A \
Thumb  Four \Sfap ACW@

Fingers
-3 — 3
tlr LF .
- = = dL
T = fex T = —
dt
STATEMENT:-

IFE,, = O then T,,, wust be zero — False
IFF,,, # O then T, must be non-zero - False
If<,,, = O then net force must be zevo — False

if ¢, # O then et force wust be non-zero > False

MR*

Torque hamesha hinge point & about lagega
aur who ek toh body Ko Ghumayega ya
toh Ghumte huye object Ka state change
Karega. :

?ﬂet: O } Rotational Eq".

o Concept of Rigid body: -
B A
—> | —D ——~—9J Vg = A

Physics -4




M.0.l. OF ANNULAR DISC:- B wte L2
-2
M i , w22 - wf = 2P
'
o 2 (Ry ’ Rs) .- (wz + w1) ,
= : t = n2m
(b) « = Variable
Af = J‘w.dt Aw = _fo(.dt
T = Mg (Ucosh)t /\
. Mg U*sin2f I/\
T =
y 24 l -6 | w | o
Mg at Hmax \J e
: . ==
Ucosh t \_M
. ‘ - de dw
ROTATIONAL EQUILIBRIUM: - | w= W =
Ty =0 Fod, = Fod, | d -;<—d — . |
;:r : 2 ::r 0 Rest to Rest Motion: -
F, od, ° g oy (+) o0, (~)
M. Advantage = —= = —= (M.A. > 1) l et - 2 4
Fo dy 6, t: t 6, b
1
6, = x,t; B, = wt
1 -
93 = oty
T,+T,=mg {0 o
T,d, = T,d, _ (i | @ The time at which two particle with
different speed, start wmoving from same
ROTATIONAL KINEMATICS:~ position Mezt? y
U.C.M. 27R v,
W = const” x=0z=a Vretative = T
- A
v »
Speed = Const” ;’c - 0 Pure Motion: - , 2.
8 = wt. Y 1> Rotational Motion:- s
- =W, = 1
| won-ucme W T W, =W, Fix
& =X, =&
| (a) = = const”. 2 ey
- Vv, E v, *
Egn of Motion: ' 25V,
2> Translational Motion: - 5 sy
wz—-wl'—‘mt V;sz,z":.v_% 3
Rotational Motion o ' @




ANALOGY
Translation Rotational
* S * G
o dy " de
Ve *ow=
dt - dt
. dv dw
’ a = * = e
dt "
AP dL
¥ Fee——zma |* T=— =X
dt dt-
ToPEwmY * L= iw
* W = .S * = i .
. 1 '
> 2
i P‘: Fv. * P =Tw
* lmpulse = m.V. mpulse = lw
ANALOGY
Translation Rotational
1 1
xSz ut+—at’ § = wt + — ot”
2 2
® /= +at w:u)0+o<t

* A U= 248

a
* Sht‘\ = U+ z_

(2n-1)

: U
* Stop:'ng dist”. = —5;""

V= (ﬁ) T
nwaax C(.LB

w* - w? = 200

. (54
91;\”" = (Uo + Z

(2n-1)

AR (w,- s
e o
. 2

1 [ op \T?
5= 72# X+p |
w,

* 9 =

2K

| _(aﬁ)r
w =
PAQX 0(-}-(5

—

Q. Asolid sphere (M, R) hinged about centre "
and free to rotate then- find angular

Sol.

i A

T, =
2 2
2FR = ~— MR
5F

K==

MR

Q. A solid cylinder of mass 2 kg and radius
4 em rotating about its axis at the vate
of 3 rpm. The torque required to stop
after 21¢ revolution s ~

Sol. Using Work Energy Theorem

1
W= l(w? - w?)

Here 6 = 27t vevolution
= 21 x 21t = 411:2 vad
21
W, = 3x = yad/s
60

i 1
> _gh= — x — My (0%-w?)
2 2

11 A
— X x2x{ 4% 10 N N Bx
2 60

2
= -T=
4r;2
2 = 2 x 10 °Nm
| Note: -
. . \/2
a, =Rt a, = Rw® = —
R

‘"’_'2 2
[al = _ja + &

Phgsics




‘ Q. A vod PQ of mass M and length L is hinged at end P. The rod is kept horizontal by a
massless string tied to point Q as shown in figure. When string (s cut, the initial angular
acceleration of the rod is (NEET 2013, AIP MT - 07/11/ lIT-4 X).

[t = lp o] hinged point/ axis of Rot"

(a) “‘?
NXO > M"Zfo
(b) TS
Angular acen
3 of Rod ( &very point ¢ L Find liner acc”™ of C.OM.??
2L ; of Rod) P a, = ) diff" for all Points
agout p! . 39\ 3
' -acm-p( g) —g-wx/s2
3 o 20) 4
L
(Ask 4X in IIT) (Most Imp. Que.)
MR** . o o( Sufficient friction
: (MLLR
* . ( 4 ( ) - m,g-m,g
F myrm, + (/R
 Trans!”  Rotat" T T
" Mass T Mass T%_ L J_l-ri o ,
aT w | ‘La We can find T, &
T, by EB.D.

APPLICATION OF COM IN PURE
ROTATIONAL MOTION:~ :

o Relation b/n w, & w,:- KE = — jw* = —
w, \’ _ 2 21
VL=V, %2 R e.g.:- Rod is released from vertical position
* R w,r /K@ Emd w when vod becomes horizontal,
% : Mgl o,
t"'af 1 + 0z — lw + 0
1 X =3 0 P 2
*o,R = o1
o M Mgy 1 M W
o TP of SHM:- T = '"5 P
m + I/R*
T=271] —— vo- L
K . cm T ;: Ué

Rotational Motion ' @




ROLLING MOTION:~

(o v
| P Z

v
2.

Ro”fng

Rw Rw VRw
Trans!”" Rotat” Rolling

7
e e E——
Rw vV, Rw V, Rw Vv,
Forward Backward ~ No
Sliping Sliping  Sliping
V., >Rw  V,, <Rw V,, =Rw
[Lowest |
f, = Back f, = Front point at.
- yest
"NOTE: -

RV, <V, V<V SV

5. Thara bhai
Translation
Motion itni

- dedega
Kishine sochi
nai hogi!




Disc, solid
cylinder

KEfvans 7 KEruial 0.5 = 50% 0.6 = 6O% 0.66 = 6o% 071 = 71%
KE.  JKE 0.5 = 50% 0.4 = 40% 0.33 = 33% 0.28 = 28%
Rot == Total (1/2) (2/5) (1/3) (2/7)

KE—,  ns 7 KEg s i1 2:2 2:1 5:2
Acel” on inclined :
— _g..sly.l.?_ i g sind _%, g sind > 4 sind
2 5 3 7
Time req. to
come down ~ T T
Velocity at | o
bottom of | ‘
C - ' b6gH 4gH 10gH
inclined V= ‘QH v | v 290 v = g
| qsEn s 3 7
v
Hmax attained by 2’9{5 - 5\/5‘3_ H N 3\/4:#5\ b= 7\/“12\
partic v 2 | e
g~
Friction on f. = Mg sind 2 | Mg sind 2 |
. (1-B) f =-— Mg sind fo=- f =-— Mg sinb
nelined f. = Mg sinB/2 5 > 7
= ‘- ' 2 tanB 2
Fomin £0 SEANE p = (1-P) tand = — tanf = = — tand
pure rolling w=tanb/2 (BT g T T s o5

* Jahan “g" wahi “B” * Konse bhi sawaal mein Rolling aayega toh B lagado.”

Rotational Mation

_




o Caution: -

Rolling on Smooth inclined plane:-

* g = gsind —> independent of Mass, Shape,
Size.

* Vo= ’Zgh — Velocity at bottom.

o Rolling Motion on Rough inclined plane. -

a = Bg sinb | _

Object Upar jaye ya niche
*f_always acts upwards!

PURE ROLLING ON A HORIZONTAL
PLANE:- |

FR, RN
. : _ > F

h
_'a'acm
R
R(X, aCW\ .
LA N N A W WL N AN
| fF, (=)

o
w
H

v 7T (let)

F+f= Magy

3F 2F
f =— - F == — (backward)
s s

* Pure rolling motion can start on smooth

horizontal surface

ANGULAR MOMENTUM:-
5 Depends oin Frame of Ref.

L = rimv sing
L = ¢P sinf

- - = )

L =vr x P (Axial Vector)
- =3

H=Angleb/n r &P

— When object is moving on straight line
with const. velocity then: - L = same.

Physics




o Object is projected with speed “U” at
an angle “6” with horizontal then find
angular momentum in projectile: -

L, H,

9 ,

l ¥

R L, °
_ Ursin“@
L, = mu cos 6 x H,,,, = mu cosb. -

Y
20U%in*0 |
L, = 4L, = mu cosb.
g

L when about to Collide = 4 L at Hpax ©

T = Mg Ucosft

de =fMgU cosBt.dt

0 Pure Rotational Motion: -

1 L*
L=lw KE=z—iw=—
2 21

o A volling body is ro{.limg wrthout slipping

on a moving plank. -—-gw
- Rw =
vl v Rw cM \/1 v
v, — v = Rw.
6 Angular momentum of object w.rt.
origin: -
AV
Ve Y
PG — 8
m T
f
= S X
(0,0) a

L=mV, b

Rotational Motion

Q. A solid sphere is rotating with angular
speed w then angular momentum avout

given axis: -
= L=lw
2 7 .
L= — MR*w = — MR*w
s Y
Q T Dy
5 .
K ............. Vo
b

| A

—— __,____;'

(0,0)
= L, = L0,0) = mV b+ 1, w

Lg=1.,w
CONSERVATION OF ANG.
MOMENTUM:~

t=0 L =consth

[Hw, = W,

1>

“ | [ Twl =Const™

2
b=
Tt

T.P will
ne.

lce on
pole
will
melt,
then.




3 * | :
3> | MR .
~ N-_sz ‘ B - KZ

7% 25 T - Adv 2014

(Dancing
girh)

Q. ‘mlis moving on civeular path of radius r
with speed v, then find its speed when

: o R ' | v
radius becomes > by increasing 'T', b = —2~‘3~ , V,, = [ 2gHp.
4

-~ Sol. L, = cos” :
_ 5> A Rotating body with “w,” Placed on !
/ | rough surface then find Angular velocity ;
when it starts pure rolling motion: - ]
N
; 4> A body rolls on horizontal floor. Find W
v 1 ,
My =y T KE; = z"mv(f’ (work) to stop it~
v =2V, K.Ep = 20av7
lmp:-
: g Same dir’ = 1-
RN
Lw, + ,w, L
=
L+l -
Same = —
Lo, (7OPPORT L,
AKE = — Wy TN
loss 2 bt ™™ N
e

lmp. Model Problems MR*

1> A heavy body is thrown on a horizontal T =0 .
ro'ugh surFac?e with initial velocity “U” Toppfr'ngﬁ Norwal Ko Shift KiKe Object
without rolling. Find “V" when ft start ﬁ :
pure rolling:- apne appko palatne se bachata hat!

| | ‘ ‘ Physics



5
7 .
;
f

In which case probabmty of topp{mg is
high:~

F x F

® I ®

g

<—-b-—-> ‘T —gq

Sol. In A probability of toppling is high

Q.

what will be the value of waximum
acceleration of the truck in the forward
direction so that the block kept on the
back does not topple: -

b - B

- O

Sol.

yd atruck

L

a/?-

Ih/ 2

Block will not topple if

T £T
WA By ke vng

matru:.kh a
2 5
ag
& e
atncck— I’\
ag
atl‘uck“ I/\ )

Ring, solid sphere and disc of mass M

“and radius R rotating with same angular

speed w then work to stop it is i~

Sol. wrmg D:sc Wsohd sphere

Rotational Motion

Ckoi kam Sahi galat nahi hota,
bas ush kam ko kirne ka samay
sahi galat hota hai.d




Gravitation

Gravitational Force - Lo:ng range, conservauve, Follow fnverse square law, _centm{ medmm' _
mdepemdent mediated by graviton. _ _ .

1> NEWTON'S LAW OF GRAWTATION
Valid for point and spherical object.

QWM Gz 667 x 207 kg s

F=

—
4 —-M R
— Gmlmzwa .
F=—T ¥
Y

2> NEUTRAL POINT:-

x is from smaller m’ass

x:
n+ 1

%> SUPERPOSITION THEOREM -
Net force ov. one object is a vector sum of all other Porces acting on it due to other masses.

@) m
'- - ANZF A F ]
S5 N F
60", ¢
@ F W CIEC
Fnetm_ \EI;F - . az T FV\Gt = az ( 2 )
4> dm 4% M r _ GMwm
..___.._'_-- ] Fll t | V{t d(d+L)
M o f L due to rod
¢ X > on particle
$> G. FIELD INTENSITY :- . DIRECTION PARALLEL TO FORCE
- F GM ’ .
{ = E\‘N/Kg, { = 5

r .
Q. Find x so that field at that point will be zero

€ X > =0 -

-
Ans. X = =3

¥
\f.‘:+ 1




o Gravitational filed intensity due to ring.

R

: X <
0 L S
Gimx

(= ——srs

(RZ - )(2)3/2

HoLLow. SPHERE. [l ‘SOLID SPHERE,

inside ™

6> ACCELERATION DUE TO GRAVITY:-

a. On Surface: -

_ 3
3 L [/
551307 H M= const gy e
Qearth GM 4 R
[
= = —mnR
9o Rcz 3 wRGp |
- ' p = const” 9y X R
b. Above Surface:- '
heeeR
_ gORz 9.9 [1_£h é)
9n = 2 o R
{R+h)

¢. Below Surface:-

d
Qd=9[1 ‘EJ

% change in g at height h = - 2

—

x 100 7. .
]For small change

x 100

% charge in g at depth d =

d. Variation of "g" due to shape of Earth:-

R, =R, + 21 km, g, 7 4,

Note:~ Mass = Prop of matter, remains same everywhere.
W(weight)t as we move from equator to pole.

4 ravitation




e. Var:atron of "g" due to rotation of earth about it oW axis: -

4, Go RW foszé? Equatov pr accl” due to grawty 0.34%
kam hoti hai pole sel :

6 = measured from equator

Q. The depth 'd’ at which the value of acceleration due to gmwty becomes - trmes the
value at the eartih's surface 1s (R mdrus of earth) n -

Ans. Acceleration due to gmvrty at depth d under thu stace g 9s (1 ~-E—>

vaen g = XL

Q. The height from eartis surface at which acceleration due to gravity becomes is %

(wheve g is accelevation due to gravity on the surface of earih and R is radius of earth).

2

ARS. .

I = QO(R h)
9o - R*

4 go(Rw‘-IA)z
R 1 1
R+h = — = —

4 2

2R=R + h
h=R

7> SPECIAL POINTS:-

a>T = 84.6 min 1.e If earth rotates 17 times its present rotatrona{ speed s6 body at
equator feels weightless.

by If w1 g = dec. at all place except pole

WoE
So Rocket also projected in W — E dir?

c>

8> GRAVITATIONAL PE:-

/v,.\,-- P
AU} W sl

‘ _ | S . | Physics




v o U
I=-Tr Fe* dr

av= -[T dr AU = {F dr
10> G.P DUE TO POINT MASS AT A DIST" "yt:-

V=_-GM1 _Gm, _Gmy
g £ Y2 Ts T4

12> GP DUE TO i~

h ' a> Uniform thin shell
14

am

out ,Y
; aMm
' sur = T _E—
| GM

Gravitation




13> G.P DUE TO UNIFORM RING :-
__.aM At center (x = 0)

2 ’K2+R2 V- _g_.h.i R

R . - X -&

Mm at centre of half ring V, = ~ aM
-——— ) R
R
14> G.P ENERQY:- |
oo o GMm Total no. of _ N(N-1)
P terms 2
m ﬁ_ Py i Cm
| a
m | mo m m
| 4aGwt 2Gm* 3G
Lzl U=-—,

Q. Four point mass m placed at cornor of square of side a, find work done in bringing 5
mass m from infinity to centre of square. - '

Ans. m A M A
i
U, = U, (Let) e 4Gm*
Fore arfa

W= AU= U - U,

i

= . : | |

15> G. PE. OF EARTH-MASS SYSTEM:-
. FV‘OW} Suyfg{:g to AU :_._W_g_h__ - M
height "k~ (“%) | Rz[l *’%J

‘ Q Object of mass m raiced to height h = 2R from earth surface change in its potential energy.

mgh mg2R 2 |

Ans. = = =z
ns-au h 2R 75_ng
j_ o — l o —
R R

| } Physics -




16> ESCAPE VELOCITY:-

V, = / ZZM Vv, =/ 2gR Vv, = /%GPJTRZ

p = const” V, & R

M= const” V@ ZAR |
Escape velocity does not depend upon angle of projection & mass of object.

17> VELOCITY OF OBJECT AT 0 WHEN PROJECTED WITH V, > V,:-

AN
Q. Object is projected with double velocity of escape then its velocity in space

Ans.y_ = \/ Vg - Ve :J Y

space
N ER
18> V, <V, THEN hmax_ =?
R
wax Ve?
[V
Q. Object is projected with one~fourth of escape velocity then maximum height attained?
R R R

Ans, h =

(vej “le-1 15
IV
VE

19> ESCAPE VELOCITY FROM HEIGHT "h" FROM SURFACE:-

V= / 2GM | For earth to become
R h a black hole R = 1.48 mm

If object is projected with §peed \/g' then,
V, 7V, ——— ME =+ V,, Hyperbolic

Vv, =V, — parabolic, ME = o

v, <-\/g<. v, — Elliptical close, ME = - v,
VeV,  —— Cireular TE = - ve
Vv, ——> Elliptical TE = - ve

V << <<V ——> Projectile open path

@

Gravitation




20> ORBITAL VELOCITY:-
Vo= / aM Ve =J2 Y,
R+h R
21> SATELLITE NEAR SURFACE OF FARTH:-~

#V

sateilite

inc. by \Z times or 41.4 % then it'll escape to oo

Q. The }adr'u' of the circular orbits of two satellites A and B of the earth are 4R and R,
respectively. If the speed of satellite A is 3v, then the speed of satellite B will be

' 1
Ans. vV o Fm

3v IR
v 4R

Viz 3V x 2= 6V
22> ENERGIES OF SATELLITE:-

GMm GMm | GMm
U= - K= — TE = - '
R+h 2(R + h) 2(R + h)
pe = GMm |
2r
P:K:T:BE::—i:ij;::ﬁ;f}_
2 2 2
. Epﬂgg
Tx‘KE <
‘l’/’:-_—TE 77
TR
o BE. of a particle placed on earth:-
GMm
BE e

D [BE:{godg =2 [BE]SateH{te

23y TIME PERIOD OF SATELLITE :-

. . WM,‘(\E’ .
Y 2 ) . y
T= '237 =27 |/ (Re * h)s "V\%QPW\O;;%\W T & YB T= \/EY %
0 GMB r,G\)(' . )
e o

" : Physics



'\ 245 KEPLER'S LAW :-
Vmax N vw\ax N ﬂ(i + 6)
V.. V. a(t-e¢

min min

2b
Ymax + Ymr'n = 2a
: L
= const” = ponst”
At 2m

TV = const” Yo = ---—-—-——me " Vi
Mean 2
' 3

+ .
(Ymax + Ywu'n)_ ' C 2
' Sem|
Major axis

25> GEOSTATIONARY SATELLITE:-

Direction of rotation, time period — same as earth.

h = &R from surface wW—E
h = 26000 km v:‘/a_M
_ © 7R
T = 24hr
V :'3_1 o/ hr Satellite Cover's 1/3™
| Area of Earth
26> POLAR SATELLITE :-
T = 100 min Move about Pole.

27> SATELLITE ON CIRCULAR PATH :-

l?l = const”
All energies = const"

L=const” T=o0

P = variable

V' = variable (due to dir")

W= 0 V = const”

_dL . 4P
dt dt

Gravitation | @

T F



285 ESCAPE ENERGY = + 2%

[

29> V=KV,

. . : 2 7
h,,. from Surface of Earth = RK
RS
30>
1
if =l —
,Y.V
, 1
LV X _d__rn—l/.‘l

TP &Yy

Q. A satellite of mass m moving around planet of mass M in circular poth radius v, then
energy required to shift his path to radius v |
Ans. Egi-m\ = E -k

total final total mitial

af\’,“f‘v‘\ . G’M!’V\)

2?’2 \— 2 vy

_._(._EMW\ 1 1
A \r:,‘?z_

MR*

© Question krte time Galat
option ko dhoondo, sahi apne
aap wil jayenge. @

Physits




1> Rigid Body |
Quartz s near approach to perfect clastic
body.
Y = % e =0
2> Stress:- Frestoring
Avreq
# Tensor.
: Stress '
/ \ Shear

yrmaf : l

Longitudinal Volume Shear stress

(A (av)
F F F
LS =— vs=-=2  s5=-t
A A A
* Volume Stress = AP
3> Stramn:-
/ '——l | X
| W
Longitudinal  Volumetric Shear
AL AV 5o X
L v - h
Strain is unitless and dimensionfess
4> Hooke's Laws: - Stress o Strain
# Within elastic limit.
o\
we
- Stress
pro¥ Modulus of Elasticity (E) = w-—
Stram

1 1

Young's modulus  Bulk Shear/rigidity

4
1
]
3

Slope of stress strain graph is Young's modulus.
5> Young's Modulus: -
| Longitudinal Stress

v Longitudinal Strain

FL

g ———

Q. Find ratio of young's modufus
o Slope of stress-strain graph is young's

modules.
Stress
: A
B
) 300 150
Stram
Y. (Slope), tanso®
) Y5 ) (Slope) " tan4s®
S =V3 1
Young Modulus & ——e——
oung Moaulus & prature
Stress
. Tl
/ T2 T2>T1.
Strain




o> Bulles Modulusi—

-V Stress
" V. Straio
BV AP
AV |
/ -
isothermal  Adiabatic  Isobaric
(T=const)  (Q=const) (P=const)
p=p PPy =0
Cp lsochoric
Y (Veconst)
Vo B:oo
Compressibility -
1 1 AV
(== =——
B -V AP

# Density of Compressed Lig. }
AP E
p'=p {.’L+ —j:/\—-}=p[1+CAP]

7> Shear Modulus: -

>F
X :
9:--— ...jf.-)/ J \F
n 6
F h
A —-’19 TV ITTER e N YY

N = Coefficient of rigidity
8> Potential Energy Stoved in Wire:-

kL
W'_D-—zf'x

work done in elongation ¥

| —>
D —F
A : X

- Y-

x = elongation

w = Fx
1 :
0 Energy stored = Y Fx = U
1 Ay |
2 L
- using Hooks chacha ka aw .

@

P 'q.> Potertial Ehergy Stored in Wf'réfav{ft

volume: - C i
Uz 1 (Stressy®
— = Zy (Strain)* =— _
v o2 2 T

i .
- — Stress x Strain.
2 .

Breaking Stress (P) .- Breaking stress -
does not depends upon area. |
# Material Property.

Breaking Force

P =
Ared

o For a Particular Matevial:- B.Force of A

Q. If the longitudinal strain of a ivon vod is
© 0.01 and its poisson's vatio of 0.2, then
the fateral strain will be

Since,
Lateral Strain

Poisson's ration = S— —
Longitudinal Stran

=> Lateral strain = (Poisson's ratio) x

(Longitudinal strain) ‘

= Lateral strain = (0.2) (0.01) = 0.002
Q. A wire elongates by L wmm when a load
W is hanged from it. If the wire goes
over a pulley and two weighs W each is
hung at the two ends, the elongation of -
the wire will be (in mm).
Due to the arrangement of the pulley,
the length of wire is L/2 on each side
and so the elongation will be L/2. For
both sides, elongation = L

Peisson's Ratio
z Lateral Strain

Sol.

F = - ;
. Longitudinal Strain

AD/D

NS
Volume strain = 2 x lateral strain
¥ 'lbmgr'tudr'm! strain
# 0=05 V = constant.

Physics - 4




Q. If the elastic potential energy density
store in a material is 3 x 10%J/m? due to
the application of longitudinal stress of 1
x 20" N/w? then, the strain developed

in it would be

1
U, = x — stress x strain
2
. 2Ue
strain =
stress
2-><:’:~><:|'-O4

stiramn = —-—jz)—l';—”' =6 x 1077

Special Case:-

1> Elongation in wmassless rod due to

attatched block of mass m:
AR

: mgl. LAY

AY

Al

L]

2> Rod have mass M:

LY LAWY

Mgl | (M, AL
elongation ={m + — Flad Mf ALY
2 JAY

\

Lm |

3% Elongation due to own weight:-

MRV N{g(%)
LMl | 12 aL = AY
2
‘L'Mg aL= 228
2 Y

2

Elosticity

4>

5>

Lwax Of @ wire which can hang under

his own weight: -

p
linax = '55

L. Strain = AT
L. Stress = Y.aAT

Two wires are wmade of the same
material and have the same volume.
However, wire 1 has a cross-sectional
area A and wire 2 has cross- sectional
area 3A. If the length of the wire 1
increases by Ax on applying force F,
how much force is needed to stretch
wire 2 by the same amount?

For the same wmaterial, Young's
rodulus (s the same and t 1S given
that the volume is the same and the
avea of the cross-section for the wire
L, is and that of L, is BA

VRV

VEAxL, =3AxL, »L,=L/3
Y = (F/A(AL/L)

F, = YA(AL,/L,)

F, = Y3A(OL,/L,)

Given AL, = AL, = Ax (for the same
extension)

F, = Y3A(AX/(L,/3)) = 9. (YAAX/L,)
= QFI = 9F

Fractional Change in Radius of

Sphere:- .

B = Bulk Medulus. — = —— =



7> | |
} L/2 L/zﬂ{

~ s
s
~ |-

Mg

1/
LM
§=—| =2
2 | AY
8> Relation between shear angle and angle .

of twist.

6 = Twist Angle
¢ = Shear Angle

L~%

{ d‘\, PE = Ed co* = ke
\ 2 2
! re = g
S
ay Relation among Y, K, & o0 :-
v - MK Y = 27[ [11+ o]
3K+ Y = 3K [1 - 20]
| 3K -2
Tk s 2

10> If length of wive {, at tension T, and [,
 at tension T,, then find original length
T'i-—.*’lr:>T2—->(2 |
. Tl - Tl
L= =
T, =T

Tz"_i - T:L{?..

T

. T

1

When a block of mass M is suspended by
a long wire of length L, the length of tre
wire becowaes (L+l). The elastic potential
energy stored in the extended wire is:
Using Formula

1
= — x stress x strain x volume

Force Mg
stress = ——— = -
A

Aréa
strain = AL/L = /L
volume = area x length = A x L

@

1

| Mg |
Hence, U = — x
: 2

e = % A% L

A L
U= Mgl
U=
2 g
Stress-Strain graph for Elastomer:- e.g.,

Tissue of Aovta,
o - A

Styress

Strain

o Parallel & Series Combination of Young's
Modulus: - '

1> Paraflel Combimtr'on:—

In both wire have same elongation
but different stress

Y.Z

Yy

£ ///@/////;7

F
2% Series Combination: -

In both wive have same stress but
different elongation.

o NOTE: On rewoving deforming Force
Solid regain its shape by this grapn.

Stress A

Avea X Shock
avsorver: -

Area X Energy
absorb

Strain

Physr'és




NOTE: -
'EStra{n. I} :'
Stress, o Q§ }hardenmg;d Necking f
(el Ultimat :
| & imare X Fracture
Q(O ba ¢ strongth P!.qs;?c l':"(mit {PL}
Yield strength ,
Rise PLT ‘)
Run Rise .- ducﬁ“f&l’»
Young's modulus = Slope = TZ# PL ¢)
4 . Stmm & Brittle 3F —>2F —>F 610ﬂgﬂt1"0ﬂ?
0 O-a:- Hooke's law Valid. (Stress ot Strain) —|—e—-!—
Foustic Conservative. - 5F <] | e ] |,
Completely vegain its shape. . - 3F F T
o O-bi- Conservative imit. ' i s 2 -r
: - | 36l Fl 4F
StVGSS # Stra“ﬂ A{:L - A!l+ A{ - f—
Almost Regain its shape. | - Ay AY AY
Folastie CONSEYVAtive. - O}
o b-c:~F is not Conservatfve
S 'lfl{fst stions: éLAYe’ |
ecia ¢ Questions: ~
P 9> | ' Al (elongation)s —
2AY

¢ Push Yo&rselF, because No - One
Else is going to do it for you. 9

Elasticity | - | | G




FLUID:-That can flow. ex-liquid and ges.
Static Fluid: -

o Relative density: -

Pob. .
= Unitless.

RD. =

Puater
0., = 1 gm/em’
Poit = 0.8 g /em’
Py = 13.6 gm/em’

0, = 1.OF gm /om’
3 Density of Mixture: -

(0) M = same  p = diff
2m ) 20102
Poaic = moom 01 * P,
R
Py P2
(b) V = same  p = diff,
) o V+0V Pt D,
Ponix = 2V - 2

3 Pressure (P)i-

p= ;—Sca!ar, N/w?, IMLTT 2]

1 atm = 1.05 x 10° N/m®

“Variation of P with depth: -
AP = pgh

p = density of liguid.

h = depth.

O

" gauge

& Fluid Méchdnis .

AP does not der}end upon amount of

liquid, shape of container.

Pascal's Law: -
Static lig, “P"" on horizontal level must
be same.

e

*Pg = P, + pah”

B p

© Relation between Absolute & Gauge

Pressure: -
% =P

P

absoluble net

= Pdue to fig. only.

*Moving Container “P Calculation: -

(Be “g," lelena hail)

1. Lift up:- (with “a’”)
Pngt = p(g *+ 6')H
2. Lift down:- (with “a”
Pret = P(9 — a)H
3. Free Fall:- {(a = g)
Pnet =0
*Note: -
1> \LF" Pascal ] -
" Static fluid me
pressure balance
kerte hai
F,oF,
wr
vy F,=?




A B C
Pa=Pg=FPe :
Tndy Frdndy el A2 U""Tb{be:”"
> T |
Fs A e F, Initialy one liguid i< on same hovizontal level
* B other liquid s put in left arm of container
Fs _ F2 | then 2% fiquid moves x down from m:tm!
. - Ay Ay | level in left arm of U~tube.
When air bubble move from bottom to surface
of lake then pyv, = pov,. ]
2> MR** . x'l"
Agar Koi Cheez linearly vary

Krti hai toh uska Avg: -

ek aaise line select Karo jiske about “pP

same hona chahiye.

Measurement of ATM. Pressure:-

1. Barometer: - “Torricilli"
lmportant Case:~

1> When U-tube is given horizontal accl®

(a) rise is lig. column:~

G ok
H =76 cmof Hg = 1 atm §=T=tan9
The Garib Ramlal Exp:~ S
. y ' Q—f_: al/g
Height of water column in Barometer: -
Hi.. j..i..&:f : o )a
dbllhs
27
Ag
‘ — >4 ———t—> g
H macost /,'. A
L
c L
9% C.E L e
5,

| s__ll
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Archtmedes Pr-ncfple o

: = e S | Fi (Buoyant Force) Werg!nt oF dfsplaced
@E%L PC'PB:.W,Q | L . - |

| I R depends on denswg oF!rqu:d vo(ume -
35 A vessz{ is rotated about vemca( axis; " of solid submerged " {'q“'d R

* does not depends on dens:tg, locatzon of

Fmd rise in-water ‘ H object inside liquid.

Jg W - 1 Volumeof = Volume. of
Cf> - displaced lig. . . . Solid in lig.
o | Resson

i “p”
. ST difference
LR . liquid
- ' - * Apparent Weight:-
| <> | c = object p = Liquid
' TP ' g=.p c<p. |
Open-Tube Manometer | ikl | Subwerge &|  Float on
‘ ' ‘ . . ‘ - Float. | . . Surface

N='_Mg,rr[:l—- —-] N=0 | ~N=©O

N=mgp 1- Remains | 7= 7

bada where {E$: |
.. | Placed: | N
‘ 1 . Vl'n _ Chota
N : M3, :—"‘ ES | -. ..T"'_: .bada. ‘

*Object of densrty gl is released then find
accl” of object inside liguid:- -

(o> p)

=4 ba!f of denSttg “pr r's fmw\ersed in hqwd of
density “d” to a depth “h” below the surface
of liquid & then veleased. Upto what height
will be ball jump out of the liquid:-

Physics



*A container is at rest then inside volume
is V., and when accl” up with a, the inside
volume is V' of an object then:-

Container Ke accl” se up/down volume
emerged in liquid depend hi nai Krta.

Buoyant Force with Cavity:-

vmatter = VT - VC
*N = o[Vy — Vg - pVyg
To Find V, cavity -
1> N=wmg - F;
Fy = P Va9 Problem
m SO!ang
vmatter = - Strateqy

* Rise / Fall of lig:-
When ICE placed on liguid will Melt.
oL > Pp = Rise
p, < po = Fall
p, = p, = Same.
o = density of water.
o, = Surv. Liquid.

Fluid Dynamics-
ldeal Fluid:-
o Nown-viscous
o Incompressible
o p = const”
o Streamline & Irrational Flow.

Equation of Continuity: -
(Conserv” of Mass)

Fluid Mechanics

*Area x Velocity = Const"

AN Rate of Volume Flow
remains Const”,

SIONNRNRSNNY

Rate of = AA,
Volume

Bernouli's Eqm:—
(Conserv” of Energy)

15

@&

Ground

PE/V KE/V
e /
"7“\\;./%\

P+ ogh + SV oV = Const”

Wt

Divide by pg.

{1y

Pressure Gravit"  Velocrty
head.  head.  head.




Ramlal House:-

Wind is flowing outside thew pressure inside
P, and outside house P,

P, <P,
Hence upthrust force will ac? on roof P, = Pry 0 = liguid
F= (P, —F,) x Area

‘%zxma

Open Comtau \er (Tomc:!l: {IFElT) '

hi- lne:ght oF lig.
level from hole.

Velocrtg of efflux does not
depends on density of liquid.

Range, Heights, Time of Flight:-

S F 0000
P+ pV” = cost” W o @
2p_ H. '-._o N ¢
AV = ¢onst” 1 @ 0..._
: , ® o © dk
Potential energy same on horizontal levzl o _¢ 000
o . - o ® o 09

““\\;; m'  | py

Rate of = a [2gh

| e
dis” Volume Flow
Velocity of Efflux:~ | |
Closed! : { Toake
B \/[mp;~ _ Hyertical
ot A | H = height of :
; C\ water column |
\t‘:/:/ from hole: R=UT;= (240 2(H-H)
¥ o
a, P, | |
Ao V=g | R = H-NH-P\)

@ | . " Physics



* Helght at which Range {2 maximum & (ts
g g
value: -

max

Just like
Motion in
1-D

IH Uparse = Nichese
o R H
\ R = Same.

«\_‘__.._--—_...__‘ ‘

A

Force on Container:-
F = paV®
*F=2pagH*
p = density of lig.
H = Height of liguid coluwan from Ho!e

a = Area of orifice.

o )}

Fomin to k@@p

For wmassless container,
container at rest: -
a = hole

- pmg = 2pagh A = Container Area.

Time Taken to Move Liquid from
Height H, to H,:

Fluid Mechanics

A = area

Time to Fall down :-

A
o To bottom - ¢ = 2t
2 g
. h h
o Ratio from h = — & — — bottom
2 2
1- D
I i T/j_
| A

e

Venturimenter; -

o. Measure rate of Volume Flow

o Based on Bernoulli's Principle.

®aV, = AV, = V = Rate of Volume Flow
P+ Ve 0=P,+ 2 V24 0
2

105



" Dynamic Lift & Magnus Effect:-

N\“Tm/:i.vi

Football without
Spfnfng

Football Spining
about vertical

~ _ axis
VA—VB—VO+VV"V y
AT + O“’RU)
VB.: Vo \/0+Ru)

Viscocity:-
[Cohesive Force between Lig. molecules]

Force between two lig: -

AV \ W = coeff. of

f=nA — viscocity.

Shear Stress . Shear Stress

n= Ve!ocitggké:d}'ehi o Strain Rate

“q Poissulle = 10 Poise.”

- Stoke's Law:-

Ownly For Sphere.
Jab Foree between Solid ~lig: -

o Terminal Velocity: -

mg = Fg+ f,
2 v
VT"?_‘;]'(O- _p)g
¢ = object, o = object, v = liquid.

100

Acel”

L

xort

xort

0V, o ¥ - Bigger rain drops velocity is
greater!

o Ball is thrown down with velocity greater
than terminal velocity in viscous lig. then
variation of ‘v v/s “t'? (NEET-2022)

w\i

o Coaleste of Drops:-

—
-

;(—\/Tf = 7\2/3 V-r* R = nl/3 r

o Temperature dependence of i~

Poiseuille Equini-

Ls For Viscous lig.

Ls> Bernoulli is not valid
woh sivf ideal liq keliye.
Fluid Current: - |

AP = Press difference

v = vadius of pipe.

[ = length of pipe.

1 = coefficient of viscocity

Physics _




Parallel
Q = Diff.
AP = same

AP
Q= —
R,

R;R,

Series
Q= same
AP = Diff.

R, =

] o [
KNI

Reynolds Number:-
Inertial Force pvd

- -

Viscous Force 7

d = diameter of pipe

p, v = liguid.

Laminor i~ R, < 1000
Turbulent :- R, > 2000
Unsteady :- 1000 < R, < 2000

Surface Tension

(
_ F
2> Disc - T —
21
. F
3> Rng:- 5= ———
2y + 21tR

4> Annular Disc :- __T
Rod :- ‘

‘ /]\FHF;‘

€
IMg '

F!r'Ft = FSTJr Mg
= 25+ Mg

Fluid Meehanies

“OR R,

Surface Energy :-

*E=SA.
- Sphere.
R SA= ‘:uzz
Vol. = — R®
>

/. Circum = 21tR

Splitting of Drops into Droplets :-
SNeoNe!
O
—5 © O
™ 0 0 o
o
r O O
R = nl/3r

AA = 41t [ = R*]; AA = 4R [0 - 1]

R
AA = 41R? L_ - J
1y

Bubble Drop
A = 41R2 x 2 A = 4mR?

Film: - Take Area double.

Energy Released when Droplets Combine
to Form a Drop :-

AE = E(n-»*"?) = S4mr? (n-n®"?)
Ec 1

f 1 100 .
T e — 1 O
E'. " nl/B %

I

= =75 P B

AE = ndmr® — 41R*
| 11 =
| AE:EVT[—— ] V = Vol of
» Rr| larger drop




Pressure is always high in conceve side

' P:5:>P2>P1‘

Values of Excess Pressuve .-
Dyrop
25
AP =P —P =

m put
R

: 25
Pﬁ';\ = PDL(P. * _r‘é—

RBubble

4s
AP = PM - Pout = E ‘

45
Pin = Pout LA
R
Radius of Coalesce :-

Two drops of radius r, & v, coalesce under
isothermal condition. |

.

20~/ /\Qw?—

Ang!e of Contact : S

Obtuse .
o) A
Do
6> q0° & < ap°

Cohesion » Adhes.  Cohe. < Adhes.
Capillary Tube :-

Rise

B> q0°
Convex Meniscus

& < q0°
Concave Meniscus

losg

o

PO
"Pa P =P, (3
Due to excess pressure
25 : _
Po=- — =" (2)
R .

Due to pressure variation in liguid.
Po+ogh = Py=P, |
Putt{ng value of Pc From (2)

P, - 2>, pgh = P,

R

“Mass of fr'q.. in tube”

Rise of ig. in tube of insufficient length : -
don't

overflow

Physies 1




Radius of Interface ;-

E2 _
P, '
o For two different liguid f h, S and r

same then find relation b/w density and

o He;’ght/ Depth of liquid « 1/

1
h o cosk of =
coso<9

contact angle.

o Mass of liguid « v = 2?;{:»59
o Potential energy of liguid o r°
. . . . cos 6« p
o |f container with capillary in a freely
falling lift, liguid vise upto complete 0w X
length and does not overflow. | p

Fluid Mechanics
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Thrma| Pmprﬁes of Matter

Tempemture:~ Meacure of hotness and

- coldness.

D Two bodg Aat T, ama B at T, put i

contact.

If T, > T, then

S-1 Some temp” will flows fro
- = False

S-2 Some heat will flows from A to B

o = True
S-3 Heat will increase in B = False
S-4 Tempr of A will decrease = True
Heat can not be stored it can flows from
Body A to B.

Temp” — LFP

= Comstént o
UFP - LFP

°C-0  F-32 K-2.7%
100 -0 212-32 i B7B3-273
 MR-LFP

T UFP-LFP

Relation tn Fahrenhelt & Celeius :-

mAtoB |

- Relation betvieen Kelvin & Celeius .

and boiling point 150°. A temperature

of 60° thermometer will be read as.
Ans. Let x is resting at 60°C

X ~-20 0 -0

150- 20 100~ 0

¢ s i

' : /{4‘5:_ E

= a— 3 - £
C=K-27 X |
~273 j

y ]

N 273 f

R =(C+273 / >
/ C

o Relation between °F & Kelvin i~ ;:
q |

F-32 = — (K-273) ]

o Change in Temperature 1
5

AC = AK = —q—AF 3

Q. The freezing point on MR scale is 20°

x = 90°C

Chang% fin 'pla'ysacal quantity _ .o
per unit raise in temperature

o

F
/.
al m= —
Fo— + 32 5

5

/ ¢

C—iiﬂiéﬁp 5
T g g m=— :
@ﬁ/

1> Resistance Thermometer (-
R, - R
b2 — 2 % 100
R:LOO - Ro
Pressure thermometer -
P.— P,
x 100

27

[
L

pwo - Po




2> Volume Thermometer ;-

vV, -V
te—— 2 x100
V:LOO - \/0 _
“4> Length Thermometer : -
t=z ——
L’:LOO - Lo

Q. Length of rod at 20°C is 10m and at
80°C s 40 m then find tzmpemtwe
when 1ts [ength (s 30 m.
Ans. Change in  length per umt
temperature = const
4Om-10m £ —10wm

ra {s‘a

80°C — 20°C  t - 20
1 30 -10
2 t-20

1> Linear Exp. :-
AL=L, oAb

L=, (1+akhb
2> Aveal Exp. :-

DA =ABAB; A, = A, (1+{3At9)
- 3> Volume Exp. :-
L AVEV YAV, =V, (1+'yA9)
'lmp relations : -

Bulk modulus and thermal coefficient of
volume expansion.

AV
AP = p— = BYab
Vv

B = Bulk Modulus of Efasticity

o For anisotropic crystal

VS X X O
For fsotrop:c X, = o, “o(

Y = 3a

Thermal Properties of Matter

8]

For Two Rod
o 1, %, 1,

I

* If difference in length of these two
rod independent upon each other then
(10(1‘: {20(2 '
Ramlal Ne socha winter me gold buy
karunga, summer we sold karunga tab
length Increase ho Jayga €

- Ramalal ko koi benifit nahi hoga

Photographic Enlargement.
Tt -» Lt It
Ty - LN

—— L —>

&y

Y Convex
Concave '

2N

Xy X High Temperature
Room Temperature '

= XYAD

Y := Young's Modulus

A rod of length £ and area A placed on
smooth surface then due to to increase
in temprature thermal stress is zevo.

&




1 Pendulum Clock :~

. | , = wy[1-2 48]
Note ;- - T4
Temperture T = Clock Slow = Time {oss m et
. Temperturel = Cl lock Fast = Time Gain , Wl
{L:Ss or gain AT _ 1 Al 1
L Meter Scale Wy on
- SRPEED type will
be asked -
Variation of density | ' e
with temperature :- True length = Reading + AL
of Rod taken T :
= p(1 = YAB) S /
AL = L x A6 ,
r Anomalous Behawourl | -
of water:- | CALORIMETRY -
pA  Max
: ' | Heat Ca '_;amt:es -
1> Specific Heat Capacity - Heat requered
P " to raise the temperature by unit degree
>T ; >T °C of unit mass
ﬁ\ areﬂt Coefficient of Q= V;‘”S,,A?“ ks bu AB
l V’oluwxe Expansion of liguid :- raise T of “n g %
| Unit of S = J/kg kelvin
Yapp = Yram‘ - Ycontaiuer _ 25 Heat CﬂPﬂClt:j (C) - Heat Fﬂqufi’éd to
YR~ . | ralse temperature by unit of m mass.
* ”?Y T Y=o | C C=mS (AB = 1°C)

Levef Unchanged
# If Y, Y. Y/ : +VE
Lig. Overlows. . | MR¥
% ! E ‘ ? down Yi=ove — Joh Jaldi Garam hoga woh jaldi
‘ 49 Thanda hoga. Uska specific  heat
T e . : ,
Effect of Expamron on Appavent capacity kam hai.
We!ght in Liqud = 5 EHDIE

vaise T" of object by 1°C

Temp"

N=zmg - pVg

NS AN P AL

Y, =Y, N=same

"‘ﬁd'}" N:dec. \/ST
MERE N=|'mc.\/ST

@ _ | Physics




SA
N
_ at high
~ ™ temperature
.
L ! .
T

3> Molar heat Capacity [C] .
Q = nCAD
raise T of 1 wmole Sub® by 1°C

Note :-

S, = 1 cal/gm°C = 4200 J/KgK

S, = 0.5 cal/gm®C = 2100 J/KgK

Seteam = 0.5 cal/gm°C = 2100 J/KgK

1cal=42J | '
4> Latent Heat :-

Q=mlL

" heat req. to change state.
L, = 80 cal/gm
bLoppr = 540 cal/gm

steam

A
! ' >t

mSABH

MR* feel

0 Water Can't exist below ©°C. Ice can't
exist above 0°C. at 0°C both can exist.
Mixture of (lce + water) only Possible at
0°C. Zero se upar gya matlb sab pani ho
gya, zero se Niche sab lce.

o Steam + water wuxture only exist at
100°C.

Thermal Properties of Matter

Q. 10 gm ice at 0°C mixed with 10 gim
water at 40°C then wass of water (n

mixture?
Ans Q;,, = mlL = 800
Quaer = WE = 10 x 40 = 400

only 5 grm rce will melt

m (water) = 15 gm.

Heat Loss = Heat Gain

Mixture :-

o Final Temperature of Mix. : -
g g
s ) ,( S,
\ Tz S +-‘\ T

Final Tempemture oF - when two

liguid of mass m, & m, of specific heat
capacity S, and 52 at temperature T, and
T, mixed.

TN e ey

o
m ST+ m,S, T,

.
m, S, + m,S,

nAlY

Mixture of ice & water :-

MR*
o mgram lce at 0°C mixed with W gram
water at T°C

o Bring both ice & water at common
Temp” and same phase.

R

Raéu!red = Q= ml (m gram lze melt into
m gram water at 0°C)

Supply - @ = WT = mSAT (When W gram
water cool down from T to 0°C)

1> ml = WT
TM-X:O"C _
W o+

{amt), =0

(amt), =

113




2> mb > WT
T = 0°C (amt),,, = m-n

(amt),, = Wi -

Amt. of ice converted to water.
%> mL < WT
_WT -l *Poani W,

m o+ W Rahega. -

T

Mixture of ice & steam-

Requived 1- Q = mbL = 80 m

Supply i~ Q = WL + WSAB = 640 W
1> QSuppl'y = Qqu.

Mr’ce = 8w )
Torix = o°C
25 lce 2% water 2000 ater
o°0 o°C : 100°C
540W _
Steam Water
100°C
100°C
1R20m = 540W
The MR*
M;’ce : Wste_zaw\
T i _\l’ 1 1
100°C 2 1
3 1
Tmix 4 I
5 1
0° to 100°C
& 1
7 1
8 1
T ™ 0°C -
' q 1

Q. 200 grm ice at -20°C is_wixed with
500 grm water it 20°C, then find

temperature of mixture and amount of
water, ice in mixture.

Ans. MR* Dono ko kisi ek phase me same

~ temperature par le ke ago.

Q, = ms AT + ml. = 2000 cal + 16000 cal
heat given to ice to melt A°C. |
Q, = msAt = 10000 cal.
Heat given by water when it fall from
20° to 0°C Co
Q, > Q, hence complete ice will not melt,
out of 10000 cal heat given by water

2000 cal used to increase temperature
and 8000 cal use to welt ice

m'L = 8000
m' = 100 ice will welt
T . = O° because (ice + water) mixture

m

Mwatm'
M., = 100 grim

= 600 grm

Q. sgmwaterat 30°C and 5 gmiceat ~20°C
mixed then temperatuce of mixture.

Ans. T = 0° requivement < supply

WAJX

‘Water Equivalent :-

Woh liguid utnahi Heat lega AT Temp. Rise
Keliye jitna W, water le raha hi |

Toh Aapko uss Liquid Ko Na Assume Karke

Water Ko uss liquid Ki tarah Treat Karna hail

4Q Q.
SomSHR = W x 1 ox A&

eq - water equivalent = 555 at 40°C.
WT = 55 x 40 = 2200 cal.

Physics




V. Imp Question :-

*A bullet of mass “m” mova;ng with “u” hits
an ice block of “M”" gm Kept on a frictionless
floor & gets stuck in it. How much ice will
melt if x% of the lost KE goes to ice ? (initial
temp"” of block & bullet = 0°C).

)

lce Formation ;-

-——
. -.-'_- -

-------- oo X CM [ce
--------------- form.

———
T e

————

-
b M ek e e e

Formation of ice ;-

Otox:xto2x: 2xto 3x
t . 3 : 5t

Otex : Oto2x : O to 3x

t: 4t ; 4t

Thermal Properties of Matter

éit's okay to feel up and down

its normal and natural, don't
overthink, move forward and
work hard ¢ '




¥ Heat Transfer

Conduction Heat Current:- .
Heat flows from hot end to cold end, medium | M= ar R = __{_
requived but particles of wedium simply | R, | KA
~oscillate but do wot leave their pqsftr'om, R, :- Thermal Resistance
s Slow process | Combination of Rod :~
o Takes places in solid o Series Combination -
L] Pat}/\ W\ag be ,leg “Zag. ) - | rrR:J add am
o Temperature of W\edlum increases. R, =R+ R, + R,
Convection : | | ey } [, . L X [
o Medium vequired, each particle of LKy K K Ky
 wmedium absorbs heat and woves from
- hot end to cold end. | Junction Temp :- Rate of heat flow same
o Slow process ' in series combination. :
M Occur; i fluid not in solid Tr T— Tl I _Tj”‘
o Temp' of medium increases. D e : >
Radiation H, = H,
o  Heatflows inthe form QF@(ectromagmat:'é K (T, - K, (T =T, _ 1
Waves. a =
[, {,

o Medium is not reguived

o Parallel Combination...
e Path straight line '

1 1 1 1

e No change in temp” of medium. e
. . P‘eq Ry Ry R
Law of Thermal Conductivity:- .
| |, Ko Kata Kahy KA
\ [ { [ [
Al= Avea o Combination of Conductor :~

15> Series -

Ty L

Q  KAAT - - T, (] —“Z-) K, OE

H:-;-‘—“—““L""’_ _ ' KiAL b\
K = Coefficient of Thermal Conductivity faba
v y L L
(Material Property) | R =R, +R, = -

Q = Heat. | | | KA, KA,




at R, R,
(J\/-\/\,-n\/"v'\/'\‘
‘ - Ll + L2 ))
T
by
~ ks
KAT,  KA,T
Ly L,
Twid = T T KA
131 272
L, L,
2> Parallel ;-
. T
) .KlAl
. iach ! Length Should
T T, i be same
L GBT
1 i 1
= +
qu R, R,
Kig [AL + AT KA KA,
= - +
X e P

Hp= R+ Q,

K:l.(Tl _Tz)Az s
L L

KT =TA,

o Wheat stone Bridge :-

Ky Ky = Ky K,

Ky
K

+

Heat Transfer

Radiation :~
Black Body :-

e

YT Absorptive a = -
11 )
N
¥ 1= Reflective v = mme

Q

Q |

Q
\3 Transmitive £ = —
Q
o Ewmissive Power [Intensity] -
Q J
E = —— = —— = Watt/m”
At mw’s
Stefan's Law -~
E=oTt T = Kelvin.
Watt

02567 %10 ° —5—
m” K

Emissivity : -

= Ewmissive Power of Normal body (&)

Emissive Power of Black body (E)
For Black Body (e) = 1. |
Emissive Power of Normal Body (&) :-

£ = ¢E = eoT?

Q
p= "E“ = Aeo T

Stefan-Boltzmann's Law ;-
POSS = Pemﬁt - P
P = 0eA [T ~ T

absorb

T, = Surr. Temp”, T = body Temp"




Wien's Law -
Al -
AT=b | z
A,y A, > 2, T
i
T,>T,>T, /;?( | !
0 | i
1 i

A A A, A

A = wavelength corresponding
to which Energy is maximum.

b=24x10" mK

Newtow's Law of Cooling :-

o Time ‘t' taken to fall tewperature T,
to T, where T, is the temperature of
surrounding. '

T, - T,+T '

1 2 ~ ( 1 2 . T0>

't 2

o  Rate of cooling « Temperature difference

[ ] C?O"C’ "?—) SOOC —t-_""‘) 7006 -t_‘) 6006
1 2 5

Time t, <t, < t,
(Time taken o fall temp" for every 10°C)
In (T=T) T

In T-T. =Kt I {T-T,} = ~Kerconst”
o
A et C= 0 .
T-T,=¢ .
..... T:TO fa—..‘t
TO

o Kivchoffs Law :-
A good absorber is a good emitter!

Solar Constant :-

Total Thermal Energy falling per unit

area per sec.

¢ = emissivity of
sun.
o = Stephan's const”

T = Temp. of Sun.
R = Radius of Sun.

r= Dist" of sun &
earth. -

Weisman-Fraz Law - -

Ratio of thermal conductivity and
electrical conductivity at a temp” is same for

all body. -

K = Thernal
Conductivity.

o = Electrical
Conductivity

©Jeet ke khatir junoon chahiye, ho
ubal ayesa khoon chahiye, Aasman

* bhi ayega zameen par bas ivado main
jeet ki goonj chahiye.d

Physics .



Zeroth Law of TD :-

T, = Ty = Tp (They ave in thermal contact)

Work i~ w = pAV = [PdV

v -
By gas On gas
Vol inc, expansion Vol dec, compression

W = +ve W= —ve
P-V Graph - Indicator Diagram :-

Work = Area of Close loop in PV Graph

|
v v

C. Wise A.C. Wise
W = +ve W= —ve

o0 Expansion - AV = +ve W1

o Compression —» AV = —ve W |

P
P,?, J TR

.v
V.

1 : 2

Work =+ Py (V, -V, P, ~P,)

internal Energy (U) :-
——> “Path independent”
U= KE + PE.
—> “Temp" dependent.”
Ua T

1 f
U= —K,T = MKBT}Duetol

2 2 molecule
F R HFRT N
Uz ——TxN=z —
2 N, 2 | molecule

f = degree of freedom.

N = No. of molecules.

n = No. of moles

N, = 6.023 x 1.0*% wmol >

R ,
Kg = —— = Boltzmann Constant

A
Kg= 238 x 1077 m’kg s 2k
| JK*

Degree of Freedom :-

1> Monoatomic Gas :- (Ne, He, Ar)
f=3T+0OR

2> Diatomic gas i~ (N,, Oy, H,)
f=3T+2R

3> Triatomic Linear gas :- (CO,)

f=3T+2R

4> ' Polyatowic gas/Triatomic Non-linear
gus:- (SO,, CH,, NHy)
f=23T+3R

When Considering Vibrational Motion: -

o No effect for Monoatomic gas

o Diatomic = f=3T+2R+2V =7

o . Triatomic
- Linear f=3T+2R+2v=7

- Non-Linear f= 3T + 3R + 2V = 8

Heat Capacities :-

1> Specific heat Capacity (S) : -
aQ

_mdt




2> Heat Capacity (C) :- N Mofar Heat Capac:ty -
A _ Co o
C = e I o Const P Const™ V
T: ) ’. s
3y Molar heat Capacity : - o 8 C, = dQ dQ = du
Con =777 : ' ' O = e
< " dt | Cv? 2.
Re!atrom between Specific . & Molar Sp Note : - :
CHC N _ s
W G G- (=R
«fc =m,.s C =5 "C"—Y -
N \'
> Cp & C, derote the Specific Heat per | —
‘unit mass of an ideal gas of Mwt “M" C R -
then - VT Y Y = j_-.,..__..
C, — C, = R — Molar Sp._heat
- _
S, - S, = — {Specific heat per
M unit mass)

MR* Table :~
Gas DOF (F C, (Rf/ 2) Co (Cy + R) Y (Cp /C)
Monoatomie 3 3R 5R 5.
S . — — = 1.66
2 3
Diatomic 5 SR R 7 -
s — S — — = 1.44
_ 2 2 5
Triatomic Lingar .5 5R 7R 7
o 2 2 5
Triatomic Non-linear & ' IR 4R 4
) — = 1,33
3 .
Diatomic = at  high 7 7R R ' q
Temperature _ 2 <
Gas Mixture :- _ oy Cpy + 0,y
. (CF’)W\fX -
nCyy + nyCyy : Mt
(CV)%I'X = i . I
n, +n, ' Y _ ( P)mfx
: wix
F f (CV)MEX
nw,b, + i .
YLK = _3:—:_.”2—& : V\J-FJ_TI * V\2F2T2
45 * ”2 Tmr'x =
| nof, + nof,

- B = - | Physies A_



1st Law of Thermodynamics ;- (b) Charles Law : -
dQ = du + dw P = Const” (Vam
4 _ , Isobaric Process !
Based on Energy Conservation W= PAV = P(V, - V)
dQ dul | dw O Fraction of Heat goes in Work : -
Given = + Tr=+ A bygas=+
To gas of gas
Taken =~ | T =~ on gas = —
from gas of gas
(a) Gay-Lusaac Law :- 0
o V=Const" (P T)
Isochoric Process !
WD =0 Q=AUz=nl, AT
' nfRAT 5
Q= — )
' 2 ' P vV 1
: - W = PAV e~
o Graph .- = / P
PA P i :
1 . ,’f ' Y -
me= v v,
P,
>T P _ v ’ P,
# ) D p:’
! . P, 2P, P,
T ©
Pl
T / P
%P5<P2<Pl
. Vv T
m o l o P
v
H p _ v (¢) Boyle's Law :-
W=o0 __ﬂj....q_ - " "
o T = Const PV = Const
" 9 isothermal Process !
% e T o Reversibie fe., V slow,
KTG & Thermodynamics ' B é_z}
| | |




5 AU = 0 — Hum jitna Kam Karenge
sab heat mein jayega!
aQ

) CM:_--——-: o0
nAT

W = 2.303 nRT

17
p.
W = 2.303 nRT fogw ( 1 =dQ
\PZ
o Graph -
| t
vV e/
T = 1% (e
then dec.

e
T,»T,>T,
P PV = nRT
pve T?
7'4>'T3>T2>T1

:(_d) Adriabatic Process :-

0 AQ=0 pvY = Const”
. Cp
o Y = Adiabatic Coefficient = ——
: . Gy
o Sudden Procéss.
dw = - dU
Tyre burst
Expansion -V 1 W = +ve U= -veT]
Compression i~V | W= —ve U= +eT?
4Q |
o Cy, = =0 S=0
' nAT
o Note ;-
‘ wWR (T, —T.
o dw=-nCAT= —--(—2-——j:')-
_ . 1-Y
é AW = szz - Pivl
1-Y
o pvY =TV =P T = Constant
o Graph -
LA
vV
tsothermal
8 adiabatic Mownoatomic
1% V
Vi
w isochoric
P isobaric Pl w w W,
=
otherval
W

X .
W, aﬁr’abatr’c W,

iscchoric 3 isobaric

Expansion \/ Compression.  \/

W, > W, > W, W, W, W,
W, =0

Physics




o Note .-
Adiabatic Elasticity = Bulk Modulus = yP

T

_prt
T T=P=
Y1

PEYTY = Const”

Powey of P < 1

p

T=V"" -
yoax™ Rectangular
hyperbola

v

Polytropic Process :-

1>

PV = TV = PP*T¥ = const”

Graph Conversions : -

R

A

A= B=P=Const" V| T|
B—>C=V=Const" P} TF
€= D=P=Const" VI T}
D> A=V= Const" Pl T

KTG & Thermodynamics

2>

3%

7

I

A=>D
B—C

C—>A

\4
Pt Tt
vi T

P{ V} T =Const"

H

A>3
B—=C
¢—>D
D— A

T = Const” P} W,
P = Const™ T VI
T = Const" P, v}
P = Const" T{ V|

Vv = Const”
P = Const”

Efficiency () :-

wpD

7=
Qg:’ve.n
- A"“?

Q+Q,
A

req

Q= -ve

D “\< C

€] Q.= —ve/ Q,=+ve
~ A B

A Ql:+v‘2“

nCoAT + nC AT
l e L §

A3

(123



Heat Ehgr’ne -

Working ‘
{2
Soume (Given) -

- Work

Output - Work
lnput :- Heat

AB = (T Exp
BC = AB Exp

DA = AD = Comp

R,
vV
Q T
- Carnot Theorem ;- —_z --3— _
2 Tz

2> Heat Pump i~ Output : Heat

: tnput IWka
i Working
Q, Q,
Source _ Sink
Q, = WrQ,

: PumP '?_'ndine W
IAET  Koam Kitg
hop | '

CD = 1T = Comp

wﬁngir\a .

3 ReFrrgemf:or - Output - Heat
[nput : ~W0rk |

. Same as Pump. -

Working
. ."‘" " Gas:
e Q, : - Q, .
Roow - . | _ Fridge
Electricity
Work

Q. The efficiency of a Carnot heat engmz s

1 F
__ Find the coefficient of performance K

3

oF Carnot re,Fﬂ%emtor when both heat

ne and vefrigevator are workmg
weem similar source and sink.
o 1
Sol. Efficiency of heat engine is, M = —

The relation between B & W wfnen same
Carnot emgme is used,

1y
B—-.....m—.—-
N
. 1:
B—l—'?’
- 1 2
3

Q. A carnot engine works as a reﬁf! erator
in between 250 K and
acqurres 750 calories From heat source
at low temperature, then what is the
heat generated at higher temperature.
(in calories)?

Physics




Sol.

Sof.

n = T,-T, - Q, R,
T Q,
200-250 QR-750
) 300 ) d
50 750
= =1- ——
300 Q
750 1 5
@ =1- ——z—
Q 6 6
750x6
) g
= 900

A system is taken from state A to state
B along two different paths 1 and 2. If
the heat absorbed and work done by the
system along these two paths are Q,, Q,
and W, W, respectively, then

(@) Q. =R,

By W, = w,

(€) Qy-W, = Q,-W,

(d) @ + Wy = Q, + W,

Internal energy does not depends on
path. Heat & work depends (¢} Q,-W,
= Q,~W, Is corvect. |
In a given process, dW = 0, dQ < O, then
for the gas:

(a) Temperature increases
(b) Volume decreases
(£) Pressure decreases
(d) Pressure increases

dwW=0 dQ<o
dyU + dw = dQ
dU = dQ

du<o

Temper decrese
Volume constant
PxT
Pressure decreases

KTG & Thermodynamics

Q

Sol.

Sol.

If 32 gm of O, at 27°C is mixed with
64 gm of O, at 327°C in an adiabatic
vessel, then the final temperature of the
mixture will be:

For adiabatic process, gain of heat loss of

“heat =

or, m,S(T-T,) = m,S(T,-T)

ov, M (T-T,) = m,(T,-T)

or, 32 x (T-27) = &4 x (327-T)
or, T-27=2(327-T)

or, T-27 €54-2T

or, 3T=681

or, T=227°C

If W, is the work done in compressing
an ideal gas from a given initial state
through a certain volume [sotherma.ly
and W, is the work done in compressing
the same gas from the same initial state
through the same volume adrabatically,
then:

(4) W, =W, (b) W, <W,
(&) W, >Ww, (d) W, = 2w,
(b)

During an experiment and ideal gas is

* found to obey an additional law VP?

Sol.

= constant. The gas 15 initially at a
temperature T and volume V. When it
expand to a volume 2V, the temperature
pecomes.

ideal gas: V' P* = constant

Again PV = nRT from equation of state,
Hence, VP x P = constant (.. ART x P =
constart _

' nRT
Again, P = v,
2
ﬂ@_= constant
Vv

—— = gonstant
Vv

Thus volume V whein expanded to 2V,
temperature T,

2v
T2= T.:‘/ZTJ'

&




Q. A carnot engine having an efficiency

1
of —— th of heat engine, s used as.a
10 & .

vefrigevator. If the work done on the

system is 10 J, the amount of energy
absorbed from the resevvoir at lower
temperature s '

Sol. Coefficient  of perﬂﬁrmhma of a

vefrigerator
e
p= —
: i
1
I
= 20 g
1/10

| Q .
Also B = —V-j-—— (where W s the work done)

or |
Q =pxW=49x10=190J

Q. During an adiabatic process, the pressure
of a gas is found to be proportional to
the cube of its temperature. The ratio of
C/C,, for the gas is equal to:
PoT, |
oy = arT
P
P (PVY
PV = constant
PV = constant

3

[y

Q. A wonoatomic gas at pressure p, and
' 1

V. is compressed adiabatically to — th
_ 8

i

its original volume. What is the final
pressure of the gas? '
Sol. Correct option (s (a)

‘ . C, 5
£ s given that —=— =y = —

g c Y o
For an adiabatic process,

Pm\/iY - P,’-’.VZY

- 5/3
N
Py 2
N\ S/3
g -

z | =32
1

Kinetic Tkebry of ldeal Gas :~

Jwol KT
v

nT

ldeal gas

\_-l/ T1>T2>T3

1,

Ts

| Real gas approach ideal gas at
Low P & High T.

.

The valve joining the two = vessels s
opened i~ T, =7

h:LT:L 0T, _ PV N PV,

T .=

i ny oty R R
AL . PV,
RT, RT,

(P,V, + P,V,) T.T,
PV, T, + P’,‘l\/’l‘!’1 ‘
__/'_'/

i

Pressure of ideal gas :-

1 .
P= — nmv> n =no. density = —
3 s 4 v
V= _?fi " m = mass of each

rms i molecule

Physics




Kinetic interpretation of temperature .- Area =J N, dv = no. of molecules.
3RT E‘I‘fmﬂpr independent.
KE = ——
2
| Mean free path :-
o Energy density
KE 3P
v ? n = number density = v

o Rotational KE ;-

A2 ————— d = diameter = 2v
ﬁﬂNAP'

Density of gas -

y PM  Pm
Vims Vims CRT KT
# AR based guestions:
. PTVY ST e , o
v/ (For a aiven Temp") | A = A liquid is filled in container which is
moving with high speed does not have
higher temperature.

R -» Temp" of liguid related to internal
- energy, not to K.E. of llquid.

vavg
Ans.i- Both are true and corvect explanation.
A — Awixture of petrol and air when gnited
v s not in egulibrium state.
Mp

R = fts temperature and pressure not .
" uniform.

Ans.:- Both are correct and  corrvect

ot .
Wt olac"‘\.g’ explonation.
w . uv\lt,
2 . N .
Pve\octt‘é‘ A = AQ (s extensive.

. _ R -1t 15 propotional to total wmass of
22T system.

T, Ans..~ Both are true and corvect explanation.
Ve Vary Ves Vielocity

KTG & Thermodynamics | @




Simple Hamonc ofion

Periodic M otion:-
 (Repeat itself after a regular interval of time)

l
o v

(repeat about mean)
(To & Fro)

iOsc:’Hatfonl o o | Not Oscillation

3 v

large o Swall amplitude

Amplitude  ® Energy conserved

vrryva .

(repeat not about mean) .

(Sflw_\[)l& harmonic Motion|

# Vibration — Oscillation with high Ca = AW sin(wt + @)
frequency. - A = Amplitude

# Periodic but not oscillation

o all uniform circular motion
- earth around sun o

w = Angular Frequency = -'-?-'TE = 2nf

¢ = initial phase

o All SHM is oscillatory and pericdic . 4; = 0 for mean ¥ start
o é{}!—fﬁjcf{!atory is periodic but need not o = 10/2 for extreme @ start
o All periodic need not to be oscillatory & = 11/6 for half of extreme B start
& SHM ¢ = 1t/4 for x = A ¥ stavt
SHM :- (Amplitude is small) _ \FA
- - : a Note: - ‘

N
d*%

r ‘
* F X - X K:t‘gy\a ) \ .ﬂ:-wlx .

— 2 8 Fe-Kx BN tand=w? ‘
kp= - WX \%x \x n = even = Translat”.

AKX WK =0
w2 —n = odd but not 1.
ax-X - > “Oscillation but not SHM”

5 Equation of SHM :-
x = A sinfwt + @)
v = Aw cos(wt + @)




Fire Concept MR*

I/

%2 /[f 8

e, e 7, ;-?—/ Bk
5T/f'., — 2z .

7'!'/1:2

5——.
%V%:z

@

Xx=0 —
—— 7 AllZ =
i | L | 2
" Cd -_‘ L] iy
Mean T/, K2 j
1 . L 3 [
C3_“ a7 ﬂ A sn
,2, 5 — P
11w 27
&

Motion From Mean ;-

X = A sinwt v = Aw cos(wt)

a= - Aw'sinwt  a = ~wx

v =AW 1 - sin*fwt

N renr L LY
Mean Extreme
X=0 x=A
Viae = AW y=0
a=0 Bppae = —WA
MR*

Mai tere piche, wo mere piche hai re
kismat mai tum se na wmil pau, wo mere

se na mil pay

tum — ace”

©

Mai - Veloceity

Wo — Position

Simple Harmonic Motion

——— il -
wiA

Y

/

b_
u

h ;e\,___
—-.*

Aw coswt

A

&
W
e
N

N
—.i

~Aw’sinwt

=
Py
[ ————
_ﬁ

—— o

o o s am

3>




45 @ -y - | Kf’tne bfxr N
. A . \ . t\""e W given time
+AUJZ : ’ ‘F‘U\-a a‘lﬂv.e’ Fattern 5'%
a* v \O-E’le’g w\?’w\ a\%]_".
22 rias M Repeat .
(AW (Aw)
( ; ‘ MR* _
-Aw AW Y Physical \T_ fme: \_Fr_eq_u'ency
Quantity Period
2 .
AW Position T f
.”"P - __ Velocity T f
TP of a particle executing SHM alovz{q straight Speed T/2 2f
fline its velocity ;t position x, and X, from - :
v V. & Th - : .
mean are V, and V, & Then TP Acceleration - ¢
- x* o
T=2m r T2
v o2 KE /2 2f
Energies ;- , o - PE T/2 2f
1 ' :
KE=— mv* KE-PE | T2 2f
¢ _
we know m = — | |KE -PE]| /4 4f
w” . :
1 ' ME = KE + PF o0 0
2"y = = KA cost(wt + @) -
T, TP of SHM -
+ U, = — KA"gn"wt + U, .
2 | . Force Method ‘Energy Method
1 : .
KA+ U, = constant _ F= - Kx F= - d_U
| ' dr
K = Force Const” = mw* - O Kx F 2
4= - ——= —WKX a=—= ~Wx
Energy graphs - oom m
1 E w = ‘%‘z‘t‘ w = ...2......13
TE : T T
\ ' :
PE. TP of Spring Mass System :-
F = const”
o MP a I SHM FTETT |
=Max  KE=wax  PE = Max . ' - g
KE=0 - KE = Oa (THun'zontaf = Tvert:'caf) rMEPEndgnt DF g &
shape of object

@ _ . Physics



MR* _
o Equilibrium %I vid rj?% e mass &

%— %— \"(\} F extra ST ¥ % Oscillate
L RCIRPIN -
o Eq" likhkar Equilibrium & Kx, = mg Put

TR &Y el W A F AT W]

Combination of Spring :-

1> Series Combination : -
F = same, elongation different

2> Parallel Combination :~
F = different, elongation = same

€4

Cutting of Spring : -
1

Spring constant K o '
| pring co Length of spring

: [é—-—-—-f,K-———l

cut in two equal part then
— AT — — ATV —
2K 2K L
Q. Cut into three part of ratio 1:2:3
then ratio of spring constant. -

| !a [ K -

{1:!_2:13=1:2:3=x:2x:3x

9]

1 1 1
Ky Ky i Ky = : :

X 72x' 3y
KK, Ky=6:3:2
K, = eK K, = 3K Ky= 2K

Simple.Harmonic Motion

| e
)

cut
;=135

join (1= x:3x:5x [ = ax
aK  aK 9
Pamf!ef:—Keq: K+ K+ K
: 1 3 )
q
:QK#3K+~J§_:%
5 5

Reduced mass Concept : -

[ = Moment
of inertia




Q

1>
A

T
2

3

Constrain Motion -

Kx
T=—
2 2.
Kx
T=—
4
T‘,?.Ttﬂw-—
- I

*""%E(E{cctrrc Ffe!d)

Tl mf

Time Period of Simple Pendulum :-

.. , {
T= 27 }
‘ Getr

[e | Special Cases :
1> Lift -

{

gta

o Upi-T=21

o Down . = Tzam

o Free Fall

2> Car -

Physics



4> Pendulum in liguid :-

: B - Vol of bob.
| p = density of liquid.
M = Mass of bob,

o = density
of bob.

pendulum 1 P8 Fluid J}r 2111 AT TET
T.P. I |

5y Angle made by pendulum with ceiling is
q0°. .

6> TP mEF -
AN D

Simple Harmonic Motion

7> T.P. when length of Simple Pendulum is

very large :-
1 o Yy R
*T =2t
\ R \J g
s=R o [<««R
TS RN
T=2rn J-E T=2r
24 g
T = 84.6 min.
2> ;'m released
R
g

a> Second Pendulum :
length = 1m  Time period = 2 sec

f=05Hz
@‘.




TP of Physical Pendulum -~

[
T=27m [ —
: mgd
I-MO{ of object wrt pomt of

SMSPZMSIOV\

d :.df'st” of O & CM i

Vertical Rod hinged about one emd

\x_.//_ MLZ ’
3
' 2
cms| T=2m MLL
."5W\gj
2L
T=2m |—
I 3g

Specral Case : —:

1> T.P.ofSolid Cy mderperformmg SHM
if it is slightly drs;olaced downward
& veleased :~ .

[ = (en-tcl)wfffﬁdﬁif‘ N 4
inside liguid. '

2> Oscillation of liquid column (T) i-

w = mass of liquid

o = density of liquid

A = Area of liquid column.

L = Total length of liguid column.
Oscillation of liquid colwmn (IT) :~

L = total length of water column
.
\}g(smousmﬁ)

Superpos:t:on of SHM oF two object
Oscillating in Same Direction :-

=\[Af_ v AZ + 2A,A,c0s0

@ = initial phase difference.
| A, sinb

tan X = ———~
A, + A,cosh

® = Angle b/n A, & 1 SHM

Physics




o Phasor diagram :-

coswt =

M

o

| T
stin fwt + -

sin{wt + )
oy 2{ +6
« >
. s st
—sinut = CoSWt + — -0
2
sm{wt-8)

|

—-coswt

Equation of

Equation of

Equation of

S.HM of 1% | S.HM of 2™ Supesr:m;:osm
= Asi Kz = X Lﬁ A
X, = Asin{wt) Acos(wt) | sin (wt+t/4)
- ' X2 = A ¢os X = A
Xy, = ASW\((-Ut) (wt " Tt/é) <in (wf+.rt/3)
X:L:AS{V\ x;g_:ACOS X:ﬁASJ‘V\.
(wt-1/6) | (wt - 1/3) (wt)
| : Y, = ' Circle
Xj, = Ath(wt) ACOS(wt) x2 + H2 - A2
1 "Y1
X, = Asin(wt) | Go= | Straight line
g Asin(wt) % =y,
X, = Asin X, = A €oS X=J3_A
(wt + /3) | (wt + /&) cos{wt)

Simple Harmonic Motion

s

¢ Cailuve is the |
first step of success. 9 @

Damped SHM : -
md® - bdx @
* + KX + e = F =—by
dt* ¢t
. (air friction)
. ds W b dx |
Z T dE A = indtial
Amplitude
*Y = AOE -bt/ 2m SI‘H(LUf)
X A = A p-bt/2m A, = Amplitude
Af.‘ - ADe at :rtu

A, = Ay e s
<Amp!ftude after 10 of oscillation
n-oscillation
Forced Oscillation (Resonance) : -

F(t) = F, cosw,t %

“w " must be

X(t) = Asinw,t equal to “w,”
mds®  bdx Ky = F. coswt
4 + Kx = 0
At ©

Joh aapka Force &l Freg. ﬁ'm <‘:?[ m
Body % Fregq. % e a:rr RT resonance

Liye.
Q. Awmplitude becomes half in 4-oscillation
then find amplitude after 16 - oscillation.

Sol. A=A, e™ A=A et
9 = AO 5_4 = AO 6_4"‘4
2 1 4
2 2
1
6—4:—— A= i
2 &




Tum wave si ho wain tuwhara medium,
Tum aati ho mevi zindagi mein Mera use et
ho, main apne mean position ke about aage
piche oscillate krta vehjata hu tumhare liye,
“aur tum Mera use krke aage nikal jaati ho..

/ WA\/E H\

Mechanical , _No_anecln.
Wave Wwave
v oy
Medium Medium X .
# Sound, Wave # EM Wave
on string, wave re., Light
on water. - - Wave.

Mechanical Waves :-

1> Transverse Wave (- _
Particle upar niche wave aage. |
Ex. :- String Wave

2> Longitudinal Wave : -
Particle age -piche aur wave aage.
Ex. :~ Sound.

Equation ' of Propagaﬁng _.Harmnnic
Wave ;- _
Y = A sin (Wt £ Kx = ¢)

SHM ek particle Ka oscill”™ hai wave hazaio

lakho partizle Ka oscillation hai !
A = Arnplitude of particle.
w = Ang. freq.
: ' 21
Angular wave no., K = T |

- 1
wave no., v = T

Wave Motion y

¢ = {m'tf_af phase [t=0 x=0]
O LOngi'tudFMl Wavé :—,_'- $ $ _

g . N .
wor Sy = Asin [Ky + wt + @] ke i
Wt\ ﬂ b P? "g" :.

v S
Dono Same "
o Transverse Wave - €% € i

‘ V\{a\f‘-’qf,%ﬁx = A sin (Ky + wt) - particle
w\evmﬁ‘ R T, oseillates
/ "l’"_‘ f.rx#l

Dono different

# Velocity of Wave :-

ek O dusra Q.

Wave is moving in +X-axis. )

1y y=Asin(Kx - wt)}'

2> y=Asin &;wt) }dOMS‘)
 Wave is moving in —i—ax{s.“"'
Note ;= Vp = Aw cos (Kx + wt)
(Vo = AW
Relation Between wave Velocity & max
Particle Velocity :-
AV = ARV
Estimation of Particle Whether [T'LL Go
UP/DOWN -~ |

’ vpart'r'cfc = wave

-V, . x Slope of wavej




| MR
Na Tumhe Formula likhna na slope dhekhna

direct answer bs wave jis direction mein
travel Kr rahi hai uss direction mein thoda

shift Krdo !

A —> K
¥ 5*
4 Dq,
C

Condition of Wave Eq. :-
: wz _ dzy
K> d

“y”? - Finite hona chahiye at all
position of “x’. '

d*y ) d>y 1
A AP VA

= R bt) = —————
g = Rawcs o) (ax + bt)

IMP Relation :-

27 A T
¢ Ax At

Q. The wmaximum particle velocity (s 3
times the wave velocity of a progressive
wave. If A is the amplitude of oscillating
particle, find phase difference between
two particles of separation «.
The maximum particle velocity = 3 time
wave velocity '
Aw = 3v

3v

LW s —
A

As we know
v = Af |

Sol.

v

GAE—
f

Wave Motion

v 21TA 2Ty
or A: = -
W W 3v
e 2 A
. -
. 27
¢ = phase difference = ‘X
21t
= | 21A [ K
z
X
A

Q. The velocity of waves in a string fixed
at both ends is 2 m/s. The string forms
standing waves with nodes 5.0 cm
apart. The frequency of vibration of the
string in Hz is

. Here the distance between the two nodes
is half of the wavelength

A .
— = 50tm = A = 10cm
v 200
Hence p= —— = — = 20Hz
: A 10

Velocity of T. Wave in A String :-
Strain = ﬂ = AT |
f

o = coefficient of liner expansion
YXAT

—

p = M/L Y = Young Modulus

' v T T ) Stressﬁ Y. Strain
oo PA p p

| Vocf'—f TOTOTOT,T,

V=

Jaise-Jaise Upar jaoge
o vwaveT

RS IR T e B

&)




MR*

ml = ux T, = mig = gk

v:E:ng

-V & a of wave at L/2 -

gt
V=2 g
2 2

General
Point

Ed 3

Time taken to reach top point '
SOOI Y

L 4L
T=2|—>= |— -
g g

Ratio of transvers wave at bottom to top.

V = Af > frequency same  SNNNNANSNNN
A

- A
AoV K (tems:o»« N2
N Ml

V Wave
)

Sound Wave -
5 Speed of :-
1> Sound = V> Vi, > Vo "
2> Light i Vo m 7 \/g'as > Vi ? Vv,
3 Range .-
infrasonic Sound (- < 20 Hz
Audible Sound - 20 Hz s f < 20 KHz
Ultrasonic Sound - £ » 20 KHz

Speed of Sound :-

Y b
VeorVp = |——
P P

Y = Young modules B = Bulk modules

o Newton's Formula :- (l'sothermd( P)

P p=r V = 280 m/$

VouL T
4

o Laplace's Corvection i~ (Adiabatic P.)

2
Y=l+—F—,B=YP

Note : -
V

moist aiv

>Va

ry air
O moist air < pdr_g ar

v

s 7

sound in gas’

Speed. of sound in gas varies with
temperature. Let speed of sound is V,,
at 0°C. Speed. of sound is V, at T°C.
Then find the relation between them

_ t Sab °C mein
\/t - Vo i:i +. 5‘4@]} C!«a!ega

av= b = 061t

546

Change in Velocity of Sound is |

per unit raise in temperature ie.

Sound Wave Travel Due to Pressure &

Density Variatior. :~
Compression  Rarefraction
P —> Max C Min

p — Max Min

Physics




S - Min Max

& between disp™ (s) & Pressure wave in
sound wave 1S /2.

Relation Between Pressure Amplitude
& Displacement Amplitude :-

Angular wave no.

P. f;mph'f:ude Disp™ amplitude

Bulk Modulus

Intensity of wave :-

E 1

[ = — = — pva*w*
At 2

[ = J o watt
msec  m?

Energy Density of Wave :-

_ Energy _l(lntensity) 1 22052
Volume  V(Velocity) 2

1
. Where, | =— pvA*w®
o 2

MR* - direction se feel karo

Intensity Variation Due to Diff.
Sources :~

Point Linear Planar
A* A? [ o ¥

[ of — ot — o
r AXY

Loudness of Sound Wave :~
-2 watt A

W\Z

L = 10 log,, (-L) dB 1Bel = 10 dB
!0
MR*

AL = 10 log,, (—iﬂ] = 10 fog,, G—”’i‘—‘&)

win

[, =10

Wave Motion

Principle of Superposition of Waves :~
AZ
A, sin ¢ A
tan of =
A +HA, 05 o

¢
AP = A7+ Al + 24,4, cos @

(=l v L+ 21 [1, cos @
2
. (e dn)

Max

Ay

(AL A)

i (\/K#E]'z ) (A1.—'A2)2.

Jj=+1 — 1
! Iy ' A

A 2 2
min {. A
\! "y ' A;_

Interference -

Aaise doh wave Ka superposition jiska A & f
same hai !

Destructive

Constructive
Amax = Ai * A:Z Amin = Ai - A2
. N2 2
!max:(\/'—:L+\/T.?_—) [W\I.V\:[\/r_j_—\/z)
cbs¢:_1_ cos ¢ = -1

¢ =, 3, S, 71,

A 3A  5A
X =—, g T
2 2 2

¢ = O, 21, 41, 6T,

Ax = 0, A, 24, 34,

Two wave same amplitude A, -
Constructive Destructive
Amax : ZAO Amfn =0

ar = (2]T) = 4

o

A
Ax = (2n + 1) —
2

{mr'r\ =0

&




Q. The intensity ratio of the two interfering | 1> Y = 2A sin (Kx) cos (wt)
" beawms of light is b. What is the value of

_[(’r—\ax - r#_'.-u'r.) / (i_wmx +fmm)]p
(@) JB by 2B/ (2 +P
(©2/2+B) DBzl

2 /B
Sol. = —— e
1 +ﬂ3—
Apply MR* |
Fp=1
[
them IFVV\GX mwun :i . -
fmax'”m{n : -POS!'tI.OH OF P .
Reflection of T. Wave in String i~ ‘ Noda Artinode
(String 3“-\\%‘2" Sound T Same hai) : : o T
| = Kx= AT ¢ = Kx = (2n+1) —
(a) Rarer ——— Denser i~ ‘ B 2
" R r
Reflected | Transmited X = . X = (_2._:_/\ + 1) e
SR Erven B D | @
1 (integra
Speed Same uy L~ g. e
Wavelength | Same AL | Different equation of Stationary Wave i~ 3
Phase diff. 7t o Y = 2A sin (Kx) . cos (Wt) |
b R Y - . f
(v) Denser Rarer Y = 2A sfn (KX) . sin (W)
Reflected | Transmited Y = 2A cos (Kx) . cos (wt)
f f - f — | @ !fnodeis formed at orr'gim then amplitude
Speed Same ut | which is at between node and antinode.
A
A Same | Af Sol. x = 2A sin (kx),  x=—
o) 0 . 0 “ S
. 2 A
] _ = 2A St | - x = - ’
Stationary Wave :- | | A 8

Aaise doh wave ka superposition jiska sab

Vv Tc .
Kuch same hoga bs divection opposite. = 24 sin — =\[2 A

4

: @ ' Physies




Difference Between Statfonarfy'& .
Progressive Wave :-

Stationary wave Progressive wave

1> No Particle at
rest.

1> Particle at
Node — rest

Transfer of E &
P occurs.

2> No Transfer of |2>

E&P
3> Sabka("A" diff. 3> “A" same.

All are in diff
phase

4> Allinsame phase | 4>
between N.

s> All particles| 5> All. particles

cross MP  with cross MP  with
diff. speed at{  same speed at
same time. diff. time.

Stationary Wave : -

E AN (Aunty) e

2 ’ ’ \\
N, (Uncle) N

Y = 2A sin (Kx) cos {wt)

/ s shim

Amplitude

Formation of Stationary Wave in
String Sonometre Wire :-

2L p

Wave Motion

(@) Fundamental or 2% harmonic :-

Vire

No. of AN = n
No.of N=n+ 1

Difference between any two consecutive

harmonics ; -

O Sonoweter Wire ;-
p = linear mass density of wire.

1 L —
N N

o oA A N VTR RN

141




Open Organ Pipe :~
(a) Fundamental Freq. or 1% harmonic i~

AN AN —
Tt .

(by 2 harmom’c or 1% overtone i~

@

(&) 3™ harmonic or 27 pvertone -

AN AN

A A A A

Nreeilez)

b _on JYPon [YRT
g 2L p 2L M

5 n = harmonic  (W—1) = overtone

No. of N = n No.of AN=n+ 1

NN integral
. ; . ?:)

fout®
gy 4

Minimaum / ﬂm j‘

DI.SPM wave & PV‘ESSH_V‘@ wave have
¢ = /2

Closed Organ Pipe :-

(a) Fundamental or 1% harmomic i

SEZGD

(b 3" harmonic or 1% overtone i~ +
A A f

A2

e-w;\/‘}...“,,.,._ﬁ*_._u

(c) st lnar'w\omc or 2" overtone -

XX D

:N‘? N’\N

o (2Zn +_1) = Hormonlc n = Overtone

£ :f, f=1:3:5

Difference between any two consecutrve
harmonics : -

NEET

_.,__._..--———-

The MR*

Frequency Ka ratio likhdo aur uss ratio mein
dhekho Konse wave form Ki baat chalvahi

jiss wave form Ki baat chal rahi !nog| wah:

tusahara N & AN Inoga

2% suertone 3™ overtone
3 wave form 4 wave form
3N & BAN

4N & 4AN

End Correction :-

. Closed OP :- Open OP -
' A AN AN
N (/ P
RGO G
> «— | —>
(2n + 1)V _ nv
4(L+e) 2(L + 2¢)
€E=006r e=00ovr
Physics




Q The length of an open organ pipe is
‘~ twice the length of another closed organ
pipe. The fundamental frequency of

the open pipe is 100 Hz. The frequency

of the thivd harmonic of the closed
pipe is.

Resonance Tube :-

:éjz_.:x )

.

“Clawy Stand

and. Boss 7

B

L Length'of
ali in Tube

:'Cyh'ndricnf

- Beaker

Sol. The fundamental frequency of open pipe

=f, = s 100Hz
Hence the third harmonic of
3V

4(1/2)

¢losed

organ pipe is
= 300Hz

Ard

A

first
Fespnance

s 4

l——J

third

steond
resonanie
{third harinonic)

il (it barmonis)
water |
{ 1
- 1% L e - 3V - f, Doppler effect is observed whea
T 2 , , ,

oo, 4L, () The source (s woving observer s

“Resonance’’ stationary.

' S i} The observer is moving source at rest.

W Vo3V ) (i Ve is moving

4L, 4L, % (i) Both are moving.

o End Corvection using resonance
Tube :-

Doppler Effect :-

There is apparent change in frequency due
to relative motion of source and observer.

Valid in sound and electromagnetic wave
also. |

Wave Motion

Condition when doppler effect will not
occur:

() When both ave at rest.
(iy When both are moving with same velocity.

(iif) Both are moving exactly perpendpcu!ar |
to each other.

(iv) When they are moving greater than
speed of wave.

(v) When once is moving on circular-path
and other is exactly at centre.

(vi) Does not depends on distance b/w them.

&




Q. Man is standing and source (S crossing
him then graph of frequency observed
with distance or time.

f

¥
k
i
i
1
|
|

_
1
——
time/ distance

Sol. Frequency only depends on -refatf'\'/e"'
velocity does wot depends cn distance

and time. -
The MR*
(The pro-version of Mr*)

L3>

27

3>

4>

55

| — .O'l.
' Rest
BN~ e -

'.7>. VS é@

8> IMP Case ;-

)

. v :
f=f, {\/ wV }
S .
0
@Rest

. v
F =
FO[\H \/S]

(a) © QObserver
/

D S

9> Car is Moving Towards Stationary
Wall :-
(a) Man is standing behind CAR

o © Vs 2 Vs (i)m I'Mro
 Observer 1/ pivpionbd
4
f, /

(car) Fy(wall Mirror

Physies



& (b) Man is standing b/w CAR and

wall at rest.
o, |t
C (O V) /
Observer / V?@
AT
f, #
(cat) fy(wall) 4
Mirror
{Rest)
The MR* .
(The pro-version of MR¥)
10>  When medium is moving opposite
to the direction of sovnd :-
Veound =V = Yy
eop [V Va v0> Baki Sign
=f, 2o
V-V, V, dheklena
11> When wmedium (s moving in
direction of sound :-
Vsound =V VM
g /V+\@,X§ Baki Siga
e \v+ V,, VS dheklera
12> Ve
fy f
6
0 L A 0]
rest
v
f=f|—
C\v-v, cos 6
Beats!

Aaisi doh wave jinka “A’* same hai lekin
“P' slightly different. Af < 10.

e o]

oscill”

AW‘LPHtudG OSCI'”“

Ye Amplitude Ko
decide Karega !

Wave Motion

Sol.

Sol.

wl
Angular freq of A = 5

Angular freq of | = w, - w,
Angular beat freq = w, - w,

2 ET

FI

Tuning Fork :-
Shary :~ ff
Waxing :- ]

Waxing : - o (A, + A;-a)l

waning ;- 1 (A, - Ai)2 ‘

Two tuning forks when sounded together
produced 4 beats/sec. The frequency
of one fork is 256. The number of
beats heavd increases when the fork of
frequency 256 1s loaded with wax. The
frequency of the other fork is

fo -5 = 4Hz
f, =256 Hz 260Hz
fg = 7? z (Possible)

252Hz
In waxing of A f, will decrease but

frequency difference is increasing hence

260 Hz will be answer.

A tum‘h_q fork A produces 2 beats per
second when sounded with a turing fork

of Frequemy 200Hz. When A s [eaded

with wax the beats stop. What s the
frequency of fork A?

There are 2 beats per second

"

f-f=2
=200 -f,=+2
f, =200 2

f, =202 0rf, =198
when foaded with wax the beats stop
since the frequency decreases on loading.

nf, = 202 Hz
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Electrostatics

gy e S TR

L

Charge EF. EM Wave
Rest v >< >
V=Lonst" vl 7 >
Accelorated N RV RV

1> Properties of Charge i~

. Scalar, Conserved, Quantized
Q = ne, n = Integer
5 Invariant does not depends upon speed

5 Two type; Positive charge - deficiency of
electron, Negative chmge > EXCESSNESS
of electron

5 Charge cam’t exist without mass put
mass can exist without c!narge

5 Same charge - vepei {(may attm-ct)

> Opposite charge — waust attract. ‘

" Sure check cf charge body is repulsion

, A
o5 Slunt 2 0= zx10° esu. [(C = — ekl

10
5 Smallest unit frankline = 1 esu

> Lavgest unit faraday 1 famday
= 96500 C

) One charge may attract other Neutral

Quarks - Does not exist in free-state

1C
(@) ——
100

()-—

| Q wfmrl/\ of the fol (owmg claarge is possible:

(c) 4.8 x 1077C (d) 1.56 x 107+5¢
Ans. Use Q = ne (a) is possible
25 Charge 1 Sharp Point TH8 8
3> Char’gt’mg of Body by conduction i~

For conductor only

Q@ o« R. -
. Uska R q
New Charge = [Qrptad
I Total R Total
[— Rl
Ry = [Q, + Q]
R, + R,

4> Charging of body by friction : -

Eor ‘insulator only equal and opposite
charge on two rubbing ovject

5 Charging by induction :-
| For conductor and dielectric - equal or  {

- lesser charge of positive nature induced.
&> Charge density -

Linear object

dg = Adl
'dq
A= *';{T ¢/ m

Linear charge
density

Areal object

dg = cdA
dg
o= —a'z"()/m

Areal charge

density

7 Ciolz;i feaf experiment i~

Volumetric
object

d
=—~ic/|m

dv

Charge
density

2e
u .
A - o Device used to detect charge, not use to
measure charge.
1 ' * " »
down |+ ——¢ ' o Method involves conduction or induction.

I | o Diverge angle « chavge of leaf.




8> Coulomb's Law -

o Valid for point or spherical charge
symmetry

o Conservative, long range, follow inverse
square {aw[ F X -—jz—] central, mediated
by photon. L

K9, a2 €
F=—1202  =g885x107"" ——
- ° Nm?
K = ‘ =4x10° Nw*  Mag:- Formula ®
4, z .
Di":~ Buddhi &

* Another Medium between Charges : -

Epm
= Q dec. by K.

o Electrostatic force on g, due to q, does
not depends upon medium or presence

of other charge —True.

o Net electrostatics force on g, due to g,
depends upon wedivm or presence of

other charge - True.

Q. Two identical charge ‘¢ repel each other
with a force of 200 N, one of the charge
is increased by 10% ond decreased by
10% then new force of repu!s!ém at the

same distance?
Ans. g, = 110%q, 9, = 90%q
Kda
po Kt p B e gan
r? r
q> Neutral Point -

Find position of 2" charge where force
on that charge will be zevo

‘hf"'Q c_? ' %f“Q
Q. v nQ
s Y .

K F,=0

Electrostatics

Like Charge Unlike Charge

d | d

JW+.’!-

Bada charge
Chota charge

X =

10> If we Divide charge Equally, they repel
each other with F, ..

11>Find Position & Value of "¢" so that
System will be in Equilibrium -

< r >
& 4 J
& 1, w
e I
X \/;nkl
—nQ

g =
(Jn+ 1y

125 Pendulum Problewt -

o Value of & and B depends on charges
and masses but ratio of & and B does
not depends on charges and depends
only on masses
tano( m,
tan B - m,

o lf m, = m, then « = f

o Ifm, > m, then & < B

tand = Fo.




Q. Fg, >4, but my = m, then whfc% of the
 following Is correct?

@Woa=p Harp (u<p

q4p My q;’-’ M2
Ans. (a) - -
13> Force on Rod Due to Point Charge : - 5 Graph B/w electric field and distance
~ X—>
{ ‘K QL) | @'
i \Q“-““-_a-"'“"} . E
Emax'"“ =
!
: R X
' . . x: i
14>Coulomb's Law in Vector Forva i~ _ | /2
— R4y, . Kq,9, — , |
2 P M T S | (C) Half ring :~
rm. ‘rzz‘

15> Electvic Field Intensity i~

Electrostatic force per unit positive charge.

-

— F
E= — = N/C. Vector!

q

on > +=along E d

@<j+ve gdur C{ - .
F) ' .
~ve g Pass o> —=0pposite - R*

E .

i #Garda Visualisat”,

(A) Point charge :- l-mélectrﬁc Field Due to Line Charge :-

+ =+ 4+ 4+ -+ -+

| o _ Physics



(a) = - [ine :- E~Eﬁ&

(b) Semi- = line - E = ll—q— (?-— JA) _

K;\ ——[(sin & + ST {3 i
r

f(Cos & + Cos B)J‘J

(¢) Fintte line :- E =

(d) Finite line at 'v' when (x=p) : -

KA, .
E= ARA singt
v

Charge (-9, m) moving around
infinite line charge with speed V.

v
l’ + r * v q ¥
“.' "‘q.“'. _.-“ “qj
&
Vo v°

Q. Find electric field at centre ?

PR - P

+Q +Q

R

KQ

Ans. E = —
a2

MR* Put +Q and -Q charge on the corner,
where no charge is present.

17>Motion of Chavged Particle in Uniform
- EF -

1> Charge is drop/released : -

Electrostatics

_ "

0o

P" = ¢g,m. Deuteron = e, 2m.

« -particle = 2¢, 4m.
2> Charge is projected with “U," in div”
of EFF. i-

\/=Uo+3§t
m

a= —QE: Const”
m

AP = gEt

1 4E Et
s-upe Z9EE P,=m [uﬁ—}
2 m m
3> Charge is projected L™ to EF. :-

v U Vv

Proton,  Deutron  and  o-particle
projected in electric field perpendicular
to it, then And ratio of deviation I

(i)

They projected with savae speed

&n. O 8 220

«= 2 L8 g/m

(iy They are projected with same K.E.
Spidpibezribi2ibug

(.f{r) Projected with same momentum



18> Graph of EF with R due to Combination
of Point Chavge :~ -

19> Electric Dipole
Two equal and oppos:te ckarge placed at

- small distance.

Unit = C.m, Net charge = OJ_ldeal dipole =
swall dipole

‘ -P?_ .-Mag. of Dist" between
Q | two charge
Direction of dipole moment -ve
to +ve charge.

(a) Equitorial fine :-

= ~KP E} -KP
(@ PV 'S
E —>

E sinp ~—>F

2E cosf

(b) Axial line i~

x
s

Axia! TG E.F. Same
line mein hogi aur
£ " EF. equitorial ling pr
= Z Ay 1Y hogi aur dipole
e Ke opposite hogi.

axial

Psing |

. Angle between E &P =8+

KP sind/x” tand
tain oC = T F
2KPcos8/x° 2

gyt The Angle from
0= tan”* (2] dipole at which

4 —i
ELP

Physics




1> Force b/w two dipole oc 1/v*
2> Force b/w woint charge &
dipole o< 1/¢*

3> Force b/w two Charge

EA

*Jiska Power 1 woh sabse niche:

20> Efectric oscillate in efectric Field : -

T=PxE =PEsing Vector !
6 = Angle between E & P.
Torque hamesha dipole F1 EF. 1 div"

q Align wTT =@

{r
T=2n|—
PE

[ = Moment of inertia

T= fe'me period of oscillation
P = Electric dipole moment
E = Electric field.

Electric field on the axis of electric
dipole is always parallel to electric dipole
moment — False

o Electric Field on the equitorial line of
dipole is anti-parallel to dipole - True

215 Electvostatic PE. Stored in Dipole in

Uniform E.F. :-
Scalar.

Up= — P.E = - PE cosb.

>
——
?:O
o
L]

Elsctrostatics

g=0" 6=aq0° | 8=180°
PIFE | PLE |Puul['E
F=0 F=0 F=0
T=0 T=PE® | T=0
u,.=-PE| U=0 |U,, =PE

O Work Done to Rotate dipole W:AU?
U=,

0 Work done by EF. to rotate dipole=w=- AU

*Special Case : -

o Work Done to Rotate from Stable to
Unstable :- U = 2PE.

SR FER Rotate R 4 W iy
AT AT WD, = 0!
225 Electric Flux :-
@ = flux = E.A = EA cosh
6 = Angle between E&A

> Gives the idea of electrostatic energy

passing through given area.

5 Counting of field lines passing through

given cresss—section area
» Scalar

5 Unit (Volt - meter) & (Nm™ ¢4

S de = ?E dA variable electric field.

Flux = Aaist [ine joh area Ko aarpar ched
banaky jarahi hai !

3-D bOdg "_m cpin = -ve (pout = Fve CPTota! = (pin
* d)out f
Uniform E‘F': T <¢Tota> close surface = O

&




Q. A charge Q placed on the cornor of
square plate of side L' then find flux
throug that square plate — 2ero.

23 Gauss Law -

| szég_dj\z Qenclosed

£o

¢ = %d:? inside charge T STTTIT

E = igsfdé gﬁ‘( outside a;% v

» Flux from close surface does not depends
shape, size of surface and location of
charge inside surface and charge outside
the surface. | |

5 Always valid

» Only applicable to calculate electric field
For symmetric charge districution
o Special Case :-

15 Flux through faces not touching the
corner charges : -

2.7

cpcub;

Aaise Question mein pahile length nikalo,
charge distribution dekho

Al
¢ = — lagado !

el

152

25y Relation between pfan_z_ang!_e & solid

dS |

dQ = 2n(1-cosd)

| ¢ = -ﬁ—— (1—cosB)'
2E,

Application of gauss law :-

angle i~

1> E.F. Due to point charge :-

E
KQ
E'= —
Z
| >
- r
2> Infinite line charge :-
| E
C2MkA
E=—
"
| 2
3> Infinite hollow/solid conducting or ho low | _/ _

non-conducting cylinder -

radius

outside
por'mt

iy e v -

—
>
V

r=R

Physies




4> Solid non-conducting cylinder ;-

MR

v

g, = Al = g[2nR]l = p[wR*]f

5> EF. Due to hollow conducting/N.C. Solid
conducting sphere :~

E

Electrostatics

=\

7> Spherical Shell
(like Hollow Sphere).

KQ KQ
Eout = -;:2._ . Esur = _E'i“ n "
8> Conducting Shell :~
. EF. ingide isolated Conductor is zero.
4> EF. Inside cavity of non-conducting solid
sphere :-

distn b/w centre of sphere
to centre of cavity

> |

. = -
Ep = — (uniform) r = v, — v,

e )

from  from
Sphere Cavity

10> E.F. Due to infinite large conducting
plate/sheet :-

Kuch na bola jage toh by default
Non-conducting consider Karo!

11>EF. Due to conducting plate :-

Charge Ke Terms ¥
sheet Ka Formula same ’}:)

12> Electric field due to charge disc

+

N | X
. e ) E= 1-

\"?‘ + - 2_50 R2+X2

~+ + i




5 Charge distribution on concentric
Total Sphgre '

| Charge '
Charges on outer surface of plate = 2 final charge on outer :
2Q 3Q| < | q<surf'ace of outer sphere >= 0?1"‘.. 92

N 2 g‘hqargz on tnner surface of outer sphere
. Co - 2—"

24. Charae Distribution : -

5Q|-R +Qi°Q | 92

T MR
onfrm T ¢ % ghEr A,
q o fww @ #w
e waeht g ¥,
q R W A w0

@ * - o | Physics



Electric Potential

Electric Potential :-

Work done in bringing unit positive chavge
from infinity to the point without change in
K.E. is called electric potential at that point. (or)
Negative work done by electric force in bringing
unit positive chavge from infinity to that point.

o depends upon refrence
o unit: volt, J/C, weber/sec, N-m/C

Potential :-

AV = — ff? dr'= Avea of E/r graph

v dr u—‘-ﬂ?ﬁ
m\/ E slo
- > pe E/v.
sGNNI e
A diff"
E=- dr (ifF")

E = —(slope of V/r graph)
g L

av = - fé".d}?’: -[_FC_F_. dr = - 2r

¥y ) v, q . q

o Scafar
o Ref ates,V=0.

v
= — [Slope of V~r graph]

# Efﬂa—;
) v . aVr: o A
21— + —
£ x ayJ 0z

o Potential decrease n the direction of
E!ectrr’c Field, |

o Positive potential due to positive charge
—_ Fﬂ!Sﬁ

o Due to positive charge potential may
be +ve, —ve, zero depends on refrence

— True

2-<—k1—><—x1—;1

# At two point potential will be zero one,
b/w the charges and 2% left of smaller
charge (V = © karne ke liye dono charge
opposite nature ke hona Chahiye)

¥ ¥

] = — »

= X
CY 5 2

n-1

Potential due to :-
1> Point charge :-

K
D=v,= ke
-
K
Ovp= - as >
. r r
2y Rirg :-
. KQ KQ KQ
Vais = J’E‘)‘(‘{’ Ve = ?:V(xwm):‘}(_
. v
< v
3> Charges at corner of square -
+Q +Q +Q ~Q
e, VO -0
Vo #0 *0
E,=0C Ep=0
+Q +Q -Q +Q
+Q +@ +Q +Q
E,#20 V,#0
] .O
V, =0 E+0




4

Axis of line charge rod i~

e e 2 ' w_l.

>N

s _
szid\mg[é+ }'-.__
_ | oa |

:"_-'U o ;

5> Half ring :-
0" R ++ o ++'
+
: R

o>

Holfow conductmg / non conductmg or
solid covxductmg spheve :- i

KQ

«@

- Particles ;- Co
+Q1 +Q2
— v 5
KQ,Q,
oy
U=qv
U =g[-JE . dF]
- 3KQ?
U

’
et
“q<—--a——><-—~ a——;q "

5 If potential zevo then electric field must be
Zero — Flase

o If Field is zero then potential st be €0
- False _

o If potential constant tl«en field s zero
— True

o If electric Ffz!d constant then potemtral s
zevo — False

o If we wove perpendicular to field potentiol
remains constant. — True S

o Potential increases if we move opposite to
the d:rectlon oF e{ectwc Frefd True

Potential difference does not depends
upon reference point its always same
between two points!

Potential Energy of Sgstem of Charged

net = L



KQ*  [ZKQ?
U= +

@ @
4
/ : n{n—1)
Total no. of terms of PE :~ - 5

n = no. of Charges

W, = + AU = AKE = AV

24

uﬂmg{ﬁfﬂ%cﬁwm%
drarm A -

Uy @»<0 r
TR et -
Ut  @=e® rl
| S o
Pressure ;- _,’Ze: E= 1’;
Self Energy :- B
1> hall / nowsgonducting or
50, |

wscondiicting spheve:: -
_0.6KQ* 05K . 0.1KQ"
Total R [ R e R |

| v

Surface Centre to
t0 oo Surface

Equipotential Surface :- AV=0 W =0
1> point charge :- spherical.
2> infinite line charge - cylindrical.

Electric Potential

3> infinite charged plate : - plate.

4> atlarge distance from ring or any charge
distrivution :- spherical.

Electrostatics of Conductor :- |
| Efectrostatic shielding

E Enet = ‘szt + Er'nd

&t = O
det = £0
Er'nduce = EO

# Jitna External E. Field hoga Utna
opposite 7' Einduce NOGA.

Q. Neutral conducting sphere, find electric
field of center due to + g charge.

R
» r '
— Kq
AmS'Eq: _,;2"_ .Enet:O
Emduced Eq
(@) E
A B Ea<Ey
/"—*_> \/A > VB
O >

&




0

ﬁ&_._._ Infinite chakge sheet
Tt A Charge : Q, Avea : A
+ d

ot
A

v

Q. _
VA - VB :2AE (Y‘B - rA)
[

Find Potenﬁal difference  b/w  two

concentric sphere

Q ' _
1 1
)] o4

Potential difference does not depends

on charge on outer sphere only on inner |

charge.

When two concentric spherical charge

connected with  wire  the potémtia{

difference becomes zero, all the charge of |

inner sphere will flow to outer sphere.
W, = AU = gAV |

wélCCfY:I'C field = ~AU = -qu

If external force is absent, we can apply
(COME) conservation of wechanical

energy or AU, = KE g,

l K.E = q4AV l

Electric fleld inside conductor is zevo
- False ' '

Electric field inside r'so_(ated comductor
where watter is present is always zero

— True

same rahega. Jisko ground kiya hai, uska
potential zero hoga and final charge on outer
sphere

0

Thick conductor :~

When two conducting sphere is connected
with wire (Not concentric)

9. 2
—)

Final charge g « Radius (R)
Potential V = Same

1

Surface charge density © “m

Electric field on surface E of —~———
Radius (R)

After earthing potential of conductor maust
be zero, charge may or may not be zero.

Final charge on each sphere when outer
sphere is grounded. ' ‘

L et
—

Jisko ground nahi kiya hai uska charge

!

G2 = ~q
4z

a, g, = Same
9y = —4, ¥/R

<

Physics

f



o From large distance then d:stance of
closest approach :

fixed
(@ ®
2KQq
= A%

Q. What amount of work is done fn
moving a charge of 4 coulombs from
a point 220 volts to a point at 230
volts?

Sol. Potential difference between the two
points
AV = 230 - 220 volts
AV = 10 volts
Amount of charge moving q =
coulombs |
Thus work done W = gAV
W= 4 x 10 = 40 joules

Q. Three point charge -q, +q and -4
are placed along straight line at
equal distance (say r weter). Electric
potential energy of this system of

charges will be if +q charge (s in the
middle.

Sol. g «—r —>g4«r —-q |

_qu qu qu
Us - N
v v 2y
Ka*3
u= =1
pig

Q. In an uniform electric field E = LON/C
as shown in figure, find V, -V

PANNILS
2?\/ \Zm
3/ \

Zm c

A

A 4

Electric Potential

Sol. We know that Electric field, distance
and voltage are velated by formula,

Ed=V
Subsituting values,
V = 10x2x¢05150°
V= -10V

Q. The work done to move a charge on

an equipotential surface is?

Sol. Workdone in equipotential surface is
zero as W=q(V,-Vg) & V=V,

Q. Equipotential surfaces are shown in
fig. then the electric field strength
will be

Ay _
iV 20V 30V

/

(ew)

OO

ol 1o /20 /30
Sol.V = - E.Arcosh

AV
Avrcosb

A i

E =

- ~(20-10)
10x107* ¢08120°

. -10
10x10™% (~5in30°)

-10*
-1/2

= 200 V/m



Q. If potential at centre of Non
conducting sphere is zero then find
potential at surface of sphere?

Sol. AV = Same, does not depends on

reference |

3 KQ K@
V,-V.= -
oS 2 R R
O"\/S: Tm—

2R

K
e KE

2R

Q. Equipotential surface due to point
charge thew compair vy and 1y

dv

dR

Sol. Hint E=--

ry <y

30V

¢ Aasma bhi jhukega tere aage yu hi
junun ke had se guzarte raho pura
jeevan ek sangarsh hai ladte raho or
aage badhte raho.9
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1> Capacitor :-
o An electrical device which store
electrostatic energy by storing charge.

o Generally it is combination of two
conductor, having equal and opposite
charge.

4
e = Fayad
Volt

* Depends on size, shape & Medium
vetween them.

Q Q
A
AV V.-V, v, v,

> \Sfope of Q/v graph

Q=CV

> Scalar
> unit ¢/v = farad
> Dim - [M7LATIAY]
2> Spherical Capacitor ;-
QR

€= —— = 4ne R
KQ

Special Case :-

o n small charged sphere combine to form

a' bigger sphere.

Q' = ng
28 .
Y .
00
—e———
n
C = nl/.'ic Vo= “2/3\/
U= V\_S/BUO R = H1/3i"

4> Parallel Plate Capacitor :-
XQ %

B
. l[ﬂ
S

m
1
O

R

Q_Im
poy UL
m
18
O

A = Effective Area

- E (due to one plate) = o9
2&,  2A&,
_9.Q
net ~ £, ". AEO
_od  Qd
Ep ) AE,
‘ QA%  (medium)C'= Ao
C,z —=—=,
(aH") o v d d -
- Ag
¢ =k —*
d
CL

d
*Dielectric introduce between plates ;-




* Forc between the Plates =

2 A o
LY LTA e
S 2Ae,  Z&, o
Pressure on the plate R
e F - & |
CTA 2A%, 2¢,

Energy density |

& Energy _ Q@

2¢,  Volume 2CAd-

o Between the plate net electric field only

U=

due to charge on lnner surface of plate -

Q

E 45 —— Q = Charge of lnner surface.
AE, ; .
2 .
‘ . +Q/C
/+6-Q\
LS [N
~Q/
Ato B BtoA
V, - QIC =V, | Ve /e,
VA"\/BzQ/C \/A"TVB‘:Q/C"
5% Energy on Capacitor
1, 2 1
E=-cv2:-9—- _yalY
2 C 2

o Self Energy -
For Spherical Capacitor :~
Q2
- BrER

| &> Cylindrical Capacitor :

7 Charging of Capacitor -

N MW
- _‘|___f_c_ - R

CKey oy

0 WD bg"ba'tfekg in Charging Capacitor

=0V

o WD in Charging Capacitor = ’y e

| 1, |
Y

MR* for Cafcu!at{l;\g Eloss
| , U + Wbaa:gry = _H'f_"' Uoss

VARERN

T oa o
;-cv_f'm'tf'af Qévz CMVQ& Z cvfr'n_m'
transfered |
(emf of battery)
| Connection of Two Capacitor :-
o Same Terminal Connection :-
V.= AN Bt
O C,+C,
o mEnerag
1+ C.C
AU = = =22 (v, -V
2 C,+C,

Final Charge :- @', = C,V,
q', = GV, Transfer .- [4-4',]
o Reverse Polarity Connection ;-

€.V, - GV,
Ve =
C,+C,
1 .0,
AU = = 22 v VTP
2 Cl+C2[1 /2l

o An air filled capacitor charged with
potential V connected with identical
uncharged  capacitor  filled — with

Physics




k-dielectric then common potential and
final charge on each.

CV+KCxO a'% Vv

TR 14K

Ve C+KC

, , KEV
Q(dielectric)= T

airy=
Q(air) 14K +K

g> Combination of Capacitor :~
(A) Series combination of capacitors

Q = Same

V=V +V, +.

1 1 1 1
= e b om—

Co € G G5

Law of Potential drop :-

Q = ¢V = same. M SPCCf“‘

Jiska Capacitance Jyada hoga Usmein
Voltage drop Kam hoga.
(B) Parallel comvination of capacitors
V= Same
Q =4y + g,
ch =C,+Cyr Oy +o
Law of Charge Distribution : -

Jiska Capacitance jyada hoga woh jyada

charge rakh lega!

V. \%
x L L C
MR® e = [V,
¢, ¢
If V>V,
V.2 CV+C v,  Q=C,(Vy -V
¢ C,+C,

Capacitor

O VO V,+CyVy

Cy+Cy+Cy

If n-indentical Connected (n Series &
Parallel : - ‘

* Series 1~ * Pavallel : -
4 )
Cop 7 - Ceq = nC
Cpy in smaller C., Is larger
than  Smallest than largest
Capacitor Capacitor.

Breakdown Voltage :-

V... that can be applied across a Capacitor.
* Serfes @ - * Parallel < -

t/g SV, +V, + Vyr
*Special Case ;-
:c/a
[ —
—,

Q. Find change and potential difference
across each capacitor.

Vg = V

No. of gap

= No. of Cap.

C,z2uf Oz 4pf
| I
I l I

T 1oV

EI I‘ |i
I H
20V Y

MR* - you can assume potential ka refrence
zero potential at any one point of circurt,




4uf=C, | MR* Inseries Cp, wust be less than smallest

- M henceiC,o ¢ C
€= ZPF _ .
| 0V Lacdder Type - 1
e T N | 2c 20 zf_ _2|c l
I . \ ) A :
20V my OV (LeD 5\[7 r5V l 1 I L ] | T |
(Change on C) Q, = C; (BV) = 2uf % C C c C
(10V) = 20pc : ” B e&— T T T T |
(Change on C,) Q, = €, (AV) = 4pf x add 2C & X in sevies then n
(10-5) = 20pt pavallel with C. :
O +—V1 - _}CJ[ VC _ C;’. +\,2

] T s
TCS _ I - 20+X

B s
C<X<3C

e}
. ovilet) -V, | MR | |
o Series main C,, less than smallest and in

MR* Bade aaram 3
para”el Ceq farger than !argest

OV VG0
Vet C +C.+C. — wheat stone Bridge :- _
o -
9 e = o « \/\’ Ca
A clc c|B A B
: c A— =

. C‘eqz
Ladder Network -

Ladder Tgp@ - S . 64/\/\ c3

| ¢ ‘
A o] T T . }—”—% | #V, =V, ?
upto
ZCT TZC 1-26' Fac infinity # Charge on C5 = O

_.(.3

o Ll G
Sol. C, G
¢ -—_.{C A infinity me 1 unit Some example of wWheat Stone Bridge :*
x  subtract karne se C 2
5 20 | 3 Fark nahi padta 0 I
X-2C connect « X&2C parallel | Ao-a-———{g_—.(_{g__‘!;_u__.__. B
i \\ 1’ (..
Cop™ w « then it with ¢ in . gl
| (X+2CWC  sopies to get Coq Gy ® ¢ ¢

o - K | Phuysits



@ e
1
gl
pall BT
12pf 12uf
Cpy=6pf

A " 4

Some symmetric civcuit :-

!’J—’N\x
\T/C
A® 1| T I *3
IIC
\\’I
i1 T |
' il |
Cpg=3C/2 € ¢
(i)
¢
) L
P
NAVAIVAY
\/c /\
A | al B
¢ ¢
Cog=7C/8

Capacitor

o .12-ldentical capacr'tors or resistors m
cubical form : -

MR*  Along Along | Along
side Face Body
| diag. diag.
12 _ 4 @
C&q—_—;— Ceq""g'c Ceq-;c
_ 7R 3R SR
Raq—“{z JRW—; Req—““'ﬂ

a> Dielectric Méd:’um m an External E.
Field : -

E_ Jaise Coulomb F. dec. “K time

_ 0
et = ? Similarly E. Field dec. “K" times.

(A) Series Combination of Dielectrics .- Ek
Ke baad Ek daalte rehna !

A,
d, d
2
d
“ dl d,?.
Kl Kl
+a —_
A A °
dii d,
Kii K,




(B) Parallel Combination of Die!gctrr’cs :

Saare dielectric
ka ek terminal
v 3‘-*1 Dusia

~ve terminal
o~

b

AT
E
=2t ] M|

| ST PP p—

w |
;} K,
AZ

e - — ]

KA, + KA+
K o= s 2%
“ AL+ Ayt As Ks
A
Ky 2
A
Ky Ky 2
2
; £ EAK,
(= N
) Kotk 2d
KoKy .
C"’ EOA KZKE K:L
n O o —L
d KKy 2
‘ £ AK
MR* If K, =K, = Ky then C = 0:;

(D)

eq
& AK
MR* IFK, = K, = Ky =K, then Ceq= ~——0~2~—--

Q. A parallel plate air capacitor has
. capacitance C. Half of space between the
. plate is filled with dielectric K as shown
" to Fig. Then new Capacitance C' is

@ c=c |
| | K+ ]
R | K+1
- (6) ¢ = 3_{
K+i
(d) ¢'=C 1+Ji]
- T2
f/
=
Zhn
T ALY
=
/
—
—
If K=1 ] If K=

MR*
' Conductor
C'=2C

Introduction of dielectric between plates of
capacitor.

=

(—

o Battery is Connected :-

Initially Finally
Capacitance o KC,
Potential V, *,
Charge Qp = CpVy KQ,
E. Field E, = Vy/d E,
U, (Energy) | U, = Q272C, | KU,
F, (Forcé. Fp = qE‘ KF,
on Plate)

Battery Ziddi hai potential same vakhegr !

Physics




. 0 Battery is removed then dielectric is

placed :-

Initrally Finally
Capacitance CO KC,
Potential V, = Q.0 *V, /K
Charge - Q, =LV, | *Q, conserved
E. Field E,=Vy/d E, /K
U, (Energy) | U, = Q2/2C,| U /K
F, (Force F, = qE F,/K
on Plate) L

Plate isolated hai to charge conserved rahega.

Dielertric of width t placed between

capacr'tor -

—d —

t
(d-t)+ —-
) K
. if t=0
MR pe LA | d=t
i d = ﬁ
a

Q. Find charge and potential drop across
each capacitor. '

i |
I | ]
guf 4uf 2uf
Vs v, Vs

| |

]J_

1oV

Capacitor

Sol. MR* \/= ___g__
C

Vozx(let) V,=2x  V,=4x
A+ 2X+4x=1 0V

10
X= --;-. volt

10 80
20 V,28x == = — uf
41703V, = 7!*

4
Q. | 4= — x
5 | [4;,&[:
- ] ]
S — I
Q=1oul
. | ]
q,=X / I3P~F
4. ' ‘ _
Sol. K+ — x =10  MR¥* Q=CV
3 Qal
30 ;
x: — .
. e

& The charge on capacitors shown in the
figure and the potential difference across
each will be respectively.

2ty 6

Cs

lcz
=
f

| 4
4,{1(”“

f
]
5pn

120V
1]

Sol. The total capacitance of the civeuit Is,
C=2uf
QR=CV
S0, @ = 240uC
Voltage across 3uf capacitor will be,

@




240 = 40V

Vit 5V Charge across the 2uf capacitor will be,

= 8OV Q, = (2 x 40) puC |

Voltage across 2uf and 4pf capacitor = 80pc | o

will be Charge across the 4pf capacitor will be,
240, - Q, = (4 x 40) pC

VZ:(.‘LZO—-—B_)\/ _ _ _ :160“6.

wAERE

¢ Duniya me koi kam asambhav
nahi, bas hosla aur mehnat ki
jarurat hoti hai.9



| Curr'e,?ﬂf Electricity

1> Electric Current ;- Therateof divectional | 2> [solaved Conductor :-

flow of electric charge is called electric ne” = 10%%/m” V= 10" m/s
curvent. _ Vog=0 E, =0 (speed V «JT)
Current S = - : Js
2 -23
P — vt = = KT Kp=1.38x10 77—
<‘$/77 2 2 K
K& 3> Battery Connected to Conductor :-
‘ , . gE v
dg F-m9F a=— E=—
inst. :7t l—) ", (
_ Forcz on electron
= slope of charge y 5
- -time graph = 2’; = NEAV,
* Charge on V, = AT =
circula path | M,
Q ne E = electric field
R fdq = [1dt V, = drift veloeity
T T | AQ=Aveaof [ = length of conductor
= nef = Py current time graph n = no. of elzctron per unit volume
| T = relaxation time
O scalar, . m, = mass of electron
o unit (Ampere), , V = emf of battery
o dimension [AY] e = charge of electron
\ 1
v ==
Q. Through a given cross section n, electron ot W e P o m
per-sec are passing from left to right W o= " > P =
and n, proton are passing from right
to left stmultaneously then the electric ol
curvent through this cross section. R=~
Ans. [ =(n, +n,)e il
Q. Find ratio of current. . R = Py
t B
A S» Mobility :- Property of charge carviev.
507 . v Does not depends on drift velocity and
electric field.
30° \% et
Q ws 4= O = nep
I, tane0° _ 3 Eoom
Ans, A= =2 . o
IB tan30° j— PLg > ."’Lp > |U“Dgut_ - Hoc
1




MR*

Q. IF drift velocity is doubled then what

about mobility ?

Ans. Revaains same

6> Current Density - (Vector)

—_ —3
[ = J.A = JAcosE

- -
J = nevy

A

Curvent

Curvent density

Drfit velocity

Vector form

a=1g
J, <dg
V, <V,

7> Variation of Resistance :- Material

(a) L — Change
A - Const”
R ec |

(b) L — Change
V = Const”
R e *

() A — Change

(d) A - Change

[ - Const” V = Const”
R o 1/A R o 1/A”
2 .
p ) : oM.
e} R=——xdensit i R=——sp
(®) M xaensity | () density A*
R 8 R M
L+ o o
M A”

of Ohm's faw ! '

If a wire of Resistance R stretched to
double of its length the new resistance

becomes 4R,

Q. The masses of the wire in the ratio of
1.3 : 5 and their length are in ratio of
5.3 1. The ratio of their resistance.

2

f
Ans, R oo —
m

R,:R,:Ry=125:15:1

25 _Ohm;s Law : -

S mif .
JEoE V=—pr V=R
ne T,
*Note : -

< = +ve o} pt

o« = —ve o} pl

9> Temperature Dependence of Resistance
& Resistivity - '

Aap
PT.: pol+ + & AT], X = 0o AT
| unit K™
4 P
" Cu Nichrome
T T

#  Two resistance R, and R, connected in
series and their R, does not depends
upon temperature then Ryx, = ~R,X,

#  Ryp = R, (1 + oT) always valid

=R, [+ (T, =71

Valid for simall change intemperature

R, 1+af, R, = resistance at 0°C
R, 1+ot, | Ry, = Resistance at t;
always valid Ra = Resistance at €,

Physies




10> Relation between Coefficient of ;-
(a) linear expansion (&)
(b) Resistance (&p)
(¢) Resistivity ( )

pl

e Xy + & = 0
11> Battery :- |
(2) Charging (b) Discharging
AV =E +ir . AV=E -ir
VA VA
m=+p E
Ae

R 4
B

125 Kirchoff's Law :

, | Charge
Law (i) 21 =0 | concery”

Law (i) Energy ConserV”.
*Household circuit maltab parallel circutt

20
§3ﬂ

HE

12\/ -
: .-MW II

10 3V

MR*

Sare resistance ko series me ek sath add

kar ke battery ko ek sath polarity ke
sath add kare

r W
g a0
| = —= 1A T
7 [
av

MR*
Point potential — current depends on
potential difference not on potential and
potential difference does not depends on
reference, hence you can assume zero
otential at any one point of circuit.
(Strf ek point pe hi zero man sakte hai)

Kishi b point ka Potential Apan zeroc Mann Sakte hai!

Current Electricity

Q. Find curvent in 150 and 300.

R,=150 R,=300

L
TS Vo 1oV
/|

MR
o 152 Y 300 N

X

h 10V 4
=¥
L oV(let)

yaha ish live kyki yha se sare
point potential nikalna easy hai.

2

/|
'bov

=" = s 1A
15 15
. (20-10) 10 1
i, = ———— % e = — A
30 30 3
20V 100
Q W
: »\'7‘0\/
(Put) OV Wiy V(let)
200 :
{{ t\/ W
1oV 40Y s

curvent through each resistance ¢
Ans. |
MR 100
e A
20V

Ve V (let)




Now, we can calculate each current

80
because we have V =—- !Aew ¢ we have
' potential difference. 7

13> Combination of Resistance @~

Series | = Same Parallel [v = same]
potential different | ¢4* vent diffevent
vtota! = VL"};V2+V3+-~ . ’fota.f = fl'fff"f;-;‘F

| 1 1 1 1
Req = R1+R2+R3+... e — & .

If n equal resistance,
Req = AR

R, will be larger
than the largest
Resistance

Vo R

Jitna Jyada “R”
Utna Jyada V,,,

Re.q ,Rl 'Rz R’z‘

| fF'vi e'qual resistance,
= R/n
Req w;l( be smaller

than smallest
Resistance.

e /R

Jitna Kam “R

Utna jyada "

“Household circuit maltab pavallel civcuit.

To Calculate Potential ot Midpoinf:

V.,V
R
R, R, v, R, R, \/ ,
Vg =~ »—ww—\'—ww———o
o 1 . L ;
R R_

Q. Find rurvent and poteitial drop across-

each vesistav.ce

20 60 401
I |
;f
24 votl
Ans. V = (R
VR o
V, = x(let) V, =3k V, = 2X

Hence X + 3x + 2X = 24V
V, = x = 4 volt

Vv, =12 volt V, = 8 volt
l' Vr.ef 24‘ ZA
= ™ — m
_ R, 12 14

Q. Find curvent through each resistance

[,=4X .20 .
I= 14A| I, = 2¢
[ = w(let) 82
A-ns.\/‘—‘IR B ' o
o —
R
X+ 2K+ 4x =17
X2 ZAmp

14> Combination of Battery

Series i~ - N
1 £ Vs,
Ar—] ] | -t —e B
€, £, £

Epgt T €L ELT &5

nel

s =

net = Vgt ¥+ 1

# (f there ave “w’ [dentical battery Iis
connected n scrres @

e L= NE

net

net = n

#1f “n identical battery is connected in  §
 eries out of which “m” reversed J

Epet = [N=2M]E

Parallel : - |
&,
i
e
& 1y
€& &
—— +. U,
rh ¥, 1 1 1
Vo= — e
1 1, v
ry

o Z,,. = Eemf)
Dk, =0 [Minimum]




Ans. Move from 'P' to ground

Mixed Grouping N

o n-ldentical battery (Ev) connected
in series then this series combination
connected w-times parallel with
external resistance R.

. — series = nE, nr

then m-times parallel (nE) (ﬁ)
m .

This | will be maximum when

Ar ]
R = (__,) (Internal resistance)

mw
o Civeuit Mai chalna Important Hai -
| E R t
I} A «
x 7

5V, ~IR+E=VY,
-» V,-E+IR= \/9
O Curvent ki direction me resistance ko
cross karne par potential drop hoga
(~IR). .
o Current ke opposite potential increase
hoga (+IR).

o Battery ko lower to higher cross karne
pe potential increase hoga (+E).

O Higher to lower cross karne pe
potential decrease (—E).

o Curvent ki direction se fark nalf
pedega.

Find Vp?
Ve

f
&——G——MMF—+F~4MM“4}m4*tL
I =SA 20 gy 40 EAV4

Vot Sx2 -8+4x5+3=0
Vo= =33+ 8 = -25 volt

15> Power - Ve

=7 =~ " e—
P=iwv P=rR F R

Series ;- Parallef ;-
PexR Px 1/R

Current Electricity

Joule's Law of heating :
H = PRt = ivt = msAB
[ = Variable ;- H = Rfr'z. dt.

Spacfai
case r=_[RR,
Rl | RZ
AW AW
E r E r

agar ye internal resistance between two
circurt iss pattern mein raha toh P grop
Same hoga woh doh civcuit mein!

Power drop in ext. Clvcuit with maxivaum
power theorem : -

AW
R
Power drop across R, P = I°R = {———J R
R+v

Power drop will be maximum when r=R

P .
P leceeoeee

. max

————— b

R, R=r R, R

16> Bulb .~ (Pure Resistance §)

5 Rated power and rated voltuge given
- to calculate resistance of bulb.

If two bulb of power (60W, 110V) and
(100W, 110V) are connected in series
with supply of 220V then?

Ans. Potential drop across 60w bulb will be

greater than 110V hence it will fuse.
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o Series Combination ;-
Bakwas Combination

i o ke

(PV) (PV) (F5V)

I
!

-
o Vv '
1 s 1 1 -

e B e e e e

P eons. P, P, Ps

iIf all are identical bulb then,
P P is smaller than the

QoS

Peors. = 50 cumallest P, bulb.

rated

1

Pcoms‘ o Rbufb of ?;__"—' _
rated

_ 2
Pwnsumed =1 Rbu{b

JohKamP ., Kahoga woh Jgada Chamkegal!
o Parallel Combination -

(Pjv) “"

p =P, =F,+Ps

cons.
£ all are identical bulb then,
p P P w——-l
cons. n cons. &< Rbm’b
e '

consumed .':2&’9 "
i

o P

ratee

P

Joh Jyada P, Ka hoga woh Jyada
Chamkega! -
[2 kWh = 36 x 20°J]

17> Time Taken by Heater Coils :-

0 Series -
Ct=t, o+ _tz

127 Electrical Instruments ;-
(a) Galvanowmeter :-

o As Voltmeter ;- Connected parallel in

5 Ideal R'= w Infinite (Behave as

Parallel :-

t,t,

t= t,+ t-2

o An instrument use to detect or
" measure small curvent.

o Very sensitive, produce large error.
o I = Maximum curvent that can flow.
o G = resistance of galvanometer

As Ammeter ;- Connected in series in
cliveurt,

o Small vesistance shunt connected in
paraliel with galvanometer.

o fdeal R = ©; Behave as simp{e WIve.

i =1
% Evror = T x100
T '
Mo oy
~ o
e AN - ——
as
Rammeter‘ = G+S
Ry
7. Ervor |

[ we want to Measure

o=

{ jitna Galvano -meter
se jayega.

civeuit
o large resistance connected in sevies
with galvanometer

open wire)




S = G(n-1)

v — )
I ™ 100
Ve

% Error =

(b) Meter Bridge :- Use to find value of
Resistance.

o Working

bridge.

based on wheat-stone

1001,

al rdm

(¢) Potentiometer wive :- Working based
on potential gradient.
o To Find EMF :-

*Step~i i~ i = Rir
*Step-ii i~ v = iR
\%

*Step-iif - K = T
Potential gradient

Potential drop per unit length in wire.

E =k

[ = Balancing length where curvent
through galvanometer is zero.

Current Efectricity

Caution !
*EMF of the battery must be [ess or equal
to the Potential drop in wire.
*Upar Ke battery Ki polarity aur niche
ke vattery Ki polarity supportive honi

chahiye nal toh balance point asambhav
hai... !

b To Compare EMF -~

[, &1, ave balance
points E, & E,
are support each
other and when
oppose each other
respectively.

[
E ¥

< R, L

R=Known

r = Unknown Resistance
R = Kinown joined resistance in 11°!

= initial length before connecting
known Resistance .

!i

[, = Final length.
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Grey 8 10%
white q 107
Gold 10** 5%

Silver 10**  10%

19> Colour Coding : -

B Black 10
Brown 10
Red L 10°

o
s
2
Orange 3 - 10° - No Colour ' 20%
. |
5
6
7

o)
w oo T 9

R
Yellow < 100

4.
_j’o : To Calculate Tolerance : -

10° ,
' R=470+ 5%
10° . __,_
10 ]

“eilow Vielet Brown Gold

Green

Blue
Violet

< 3O <X O A >

MR
"q&‘aﬁmﬁ%ﬁaﬁﬁﬁawﬁ%,

T galem ofiv s
& 6 U q 9

| : | | Physics



‘ @ Magnetic Effect OfEi‘l‘e?']'r'ic Current

Oersted Exp :-

o Electric field outside current carying
wire is zero

o Electric field inside curvent carrying
wire may or may not be zero.

o But moving charge near to curvent
carvying wire experience force hevce theve
must be a field that is magnetic field.

Frest Q =0 - Fmow'ng Q # 0

*Curvent carving wive produces MF

around wire.

Biot-Savart's Law :-

,
5 ’//"3 b = ol dl sinb
ld_{a , 2 41t l; .
(Scalar form)
Lo - 1077 Ti/Amp.

41

4 W
¥1T =10 Gzi'—-—f
m

Vector Form ;-
_ = A '.-—» -
= u, ddlxv oy, (idlxr)

dB = = 3
o 4m A 41t r

MR To find direction of magnetic field

£= f&ﬁx?

(Result) (2% vector) (2““ vector)

Place your four-finger (palm) of right
hand along 1% vector slap 2nd vector,

thumb will represent B

Mag. Field due to Straight Wire :-

ol .
Fo [sin + sinfp]
41ty
e &, B - Hamesha point
Y lena hai !

MR¥* Dimensional Format

o Dir" of Magwetic Field :-

Right hand Rule: -

O Place thumb n the divection of
curvent  then curling finger will
represent divection of magnetic field




o Combination of two thick and two thin

wire

Bto

Feol

- ]

*'.-"'"'—X-—---OB:

B,+B,=0

_

o Bto

-ZTEX'_ZTt(r—x) ‘

F—X = nk

v
n+l

X =

~  Similarities and difference between Biot

Savart law and coloumbs law -

R (m) Fo oW mvwse
square law .~

a}'d also follow same |

|() Electric field is
produced by scalar
source ‘charge

(Magnetic field produced |

by vector source "cuvent
dlewent :d{ i

(i) Electric  field
along the position
vector from source

(i) Magnetic field
perpendicular to the
position vector from
source

D)

(i) linear msw{e source.

( iv) linear inside source

MR wala sawaal ;-

1

carrymg loop :-

Mag. Field on the axis of a current

Bo.= -
axis 2(R2+x2)3/2

Cireular loop -

ptor' -
2R

Bcentr&

Semi~Circular loop :-

B, =

Quarter Circle -

Pol
4R /

Physits




o Generalised Formula for Circular Arc .~ Amperes Circuital Law :-

Jwy radfam.

N

_ I {Anti-clock)

g @Up Anti R@down ‘¢’ clock
« Anti-Needle up the conductor

\J\ Clock -Needle down the conductor

I (¢clock-wise)

o Graph of Mag. Field of Current Carrgmg

civcular | oop :-

A8
\} |

Mag. Field due to looping of wire :-

 {> “R = Constant.”

1-loop n-loop

>y Same wire rewound !
L = 21R = const”.

(oop |

Magnetic Fffect of Electric Current

<
~

o B = due to all inside or outside curvent.
o Always valid for all type of current.

o only applicable when current distribution
(s symmetric,

0 Not a magnetic flux, because here is close
line integral.

= =
C}JB LAl = ptor'.
i = enclose current.

o Assume direction in loop and if divection
of loop same as wagnetic Fleld then
curvent will be positive if opposite then
it will be negative.

fB(I(: +|LLQI deT: -

because I3 also
Anti-Clock
wise and loop

—
Bis Anti~Clock
but loop is clock

Steps to apply Ampere's civcurtal law

1. Draw close symmetric Amperian loop,
that must be passes through the point
where field have to calculate,

Ex civcular, square foop etc

2. Angle between loop and magnetic field
must be 0°, 90° or 18C°

3. Value of B must be constant at all point
~ of loop.

M.F. Due to a straight mﬁmte current
carrymg wire i~ -

BJ

¢




M.F. Due to a infinite Current hollow
"ylmder |

8 = #o B =0 -
07 Zr’ T lateted
; _
——— ' voorl
\f}“ \
W out
‘ r Sl

M.E. Due to infinite Current Carrying
solid Cylinder :-

B = o T .l
° 2mr ILE"’BM
- R_|
Polt |
- | 4
2 e
21R | ‘BM
“of I
Bsurr’ace = 21R Bfn': Fo
i 2
lkf—s*_!*oJW R S
nR*
I
B
r':lR r

M.F. Due to infinite current carvying
solid cylinder where J=J, x find mf
outside the cylinder :-

J=Jx ,
- Kolin

B(_?_TW) =

R

_ de = JJOx.(zﬁx).dx

o

J OZTLR5
3

I =

M.E. Inside cavity of solid cylinder :-

Pl ¥,
B - [ 2 P
2
-
VotV =1,

i
VO"i’l“.‘l"

B = IL'LOJVI ~ pLon--' .
ngt
‘ I 2 | L. 2 ]
i y
Complete Cavity
o Magnetic Field wil be uniform inside
cavity.
Solenoid :-
@ v

5 Finlte So{em)r}li -

Bp = pohls By =

o Infinite Solenoid :-
R << §

/&VW\%

N = Total turn
L = Total length

o . NI

n = Turns per unit length.
N Total turns

sz length of solenoid

: v

)G}
= ¥

)

Physics




| Toroid :-

N{
B = 2
ZnRavg
R+v
Ravg = 2

Magnetic Force :-
: Magnetic field rest charge per force nahi
lagata

- =

F= gqBvsin® = g(V x B)

8 = Angle between V & E

- > - -
-FfVamdeB.

—> =3
al v

only direction will change, speed will
remains constant.

f<.E = constant
Work done = O

= >
Power = F*V =°

change f{[ # Garda visualize,
Lekin acel” # O
Kyuki dir" change hokr V& P. change
hoga!
M.F. is like Centripetal Force (F L V)

Lorentz Force :-

+

- o -
Frn Fotee FMag'.
3‘FB

Magnetic Effect of Electric Current

. MF. oY St S "q;’ H speed

MR* Law for direction: -

Place your four finger of right hand
along velocity and then slap wmagnetic
field by palm then thumo will represent
direction of force.

Motion of Charge Particle in Magnetic
Field :-

1> Charge is projected [ to Mag. Field :-
V = Const”

—>
F =0 a=¢o

dist”" = vt

2> Charge is projected 1* to Mag. Field :-

— -,
V' = Variable

Fi = gqVi3

B a3 ap 98

o  Time Period :-
Time taken to complete one rotation,
T does not d_epemds upon speed

T:m F - QB
9B 21tm
mh | q3

mb

lTQ:}E—J f=

time taken to Rotate 8 angle

G




35 Charge particle is projected from outside

region of M.F. L* to Field :-

5O

R<d

p S

MR**
s sin (6/2) \
v " Tom
g =180°
29V mp
= Tyz —— .
Favg - 8 QB _

4> Charge particle is projected L™ to Mag.
Field at some angle with boundary of M.

Field : - (M.F. i~ inwards)

26

v
\ R S =
74
Y Ty =
%,

182

- m(28)

ql3

gvB sink

5> Charge partfélé is projected 1 to Mag.
Eield at some angle with boundary of MF ;-

6 = Angle between boundary & velocity !
| Note :- '
" Time req. when “q” loose contact on

smooth Inclined plane :-
Magnetic field is outside the plane : BO

¢

]

B gsinbt = mgcost
meoth

4B

N mgeosd

mg

Charge particle is projected 1 to Mag.
Field where (d < R) then 6 = 7

/ V
singd = —

[

§ = Ang. deviat"

Physicﬁ



| Imp Cases :~

:L> Object is projected with speed “v’' at an
angle 8 from Mag. Field :-

Path of the particle will be helical.

g #0°,90° & 180°

Veinfp A

avsing 271tm
R = T2 —o
98 98
Pitch (x) = U,T
‘ 21T
= UgosB .
q8

Velocity Selector :-

o Magnetic field, Electric field and
velocity all are perpendicular to each
other.

o Charge velocity which having ve ocn&g
Vo will passes . without deviation
because net force on that will ve zero.

o Particle which have velocity V > \/
will experience large magnetic force
and deviates downward

o Particle which have velocity V <V,
wifl experience small magnetic force
and deviates upward.

A
EpJ

N

+qE )

Ramlal

9E, = qV,,B,

Magnetic Effect of Electric Curvent

Cyclotron :-

o Device useto acceleration charge particle
like proton deuteron, o -particle but
not for electvon, we use betatron for

electron.
Magnetic
fieid

Dees

Electric
Filed
tnitial fon

at rest

g » - \cceleration
particics

o Electric field used to accelevation
and shift provide k.E. to the charge
particle.

o Magnetic field used to keep the charge
particle inside magnetic field.

o Freq. oF osciflator = Freq. of charge
particle

| KE, 0 = 290V

1 ¢*B*R? my*
KE = — Vo —— = gVEB
2. m r

Magnetic Force on Current Carrying
Wire :~

O Magnetic force always pwpend:cu{ar
to the plane of Idl and B,

o Force ow close loop of any shape is
zero ([, = 0)

’ F = Bil g sanW

- N Right

_‘E =il xB) Hand

)

Thumb  Fore Curl
Finger Finger

8 = Angle between | & B.

Loy :
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Mrrfor divection; - Place your four finger of | Case 2 .-
right hand along Il and slap magnetic ;
field thumb will represent force. L |
Q. Magnetic force on different wire. | |
_ >
: ———
oy ;
2
Rl a+L
, = n
<> 21 a
1 a4
L |
#ye sab Mutual Force hai watlab jitna badi -
choti wive pr Force lagayega utnahi Force :
choti-badi pr lagayegi. I 3
Case 5 .- 1
Ans. ‘ ‘ . .
() F=2BIR (i) F=4IB i S F = Bil 4
o . : ® ® ; 1 ,‘
(in F=8Bil  (v) F=48 E %
: N . . - = Bf.‘ ’ i
| I ‘ : | . _ !1/? Er:\ ly { .
——;7“?‘?"\'\"‘*‘"'": B . F =0 . .‘ 12 2®1 @ F PLO[.:LI'.Z ‘ i
T > : I |3 T° J
= — —— O |
> f I ;
T ﬁ > ' - “Force per unit length” N o
——{ o YA » = BIR . . . . 4
T perpendicular . ; o . |
- to B is ,R' : OE ‘Par‘tlfc‘@ .
Force on small curvent carrying wive |~ Mo GVsind
due to infinite large current carvying Bz "
wire 1= -
Case 1 :- : 8 = Angle petween | & v.
| | Both Note ;-
‘ - wire " _
& ® i FMF Moezvz -4'Tf-£o‘d2-
‘ i . = X
i/ + f2 1' ﬁ/d!r\ ' Fee ~Aredt” £
Same Oppos. : :
® ® ;
e v Fue  V* 1
A e Attract Repel - % =
' : Fer c* Hofo
il Boly ., —
F=Bul= P Fer 229907 Fyp
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Circular Current Loop as a Magnetic

| Dipole :-

{-'LOI'RZ

2p, RPmi 2KM
XXX

M =i(mR?) = IA

Ls vector L—)Amp m?

L—> Div" along Area vector

W ACW
" South-pole North-pole
M:- X M:-()

‘ Direct" of ﬁ is along E

-——> N = no. of turns.

‘Magnetic Mowment of revolving electron :-
Vv
fz o
21TR

_ | eVR
{;ﬁ/f = (A = BFTERZ =
pa

Gyromagnetic Ratio:-
o Ratio of Mag Moment and Angular

Mowmentum: -
M e 2.8x10*°C
L 2m, Kg

o Bohr Magnet on : -

Magnetic Effect of Electric Curvent

# | = moment of inertia

Torque on a Current Carvying Loops,
Magnetic Dipole :-

| T=MxB = MB sind
L? = BINA sind

8 = Angle between M & B.

Torgue  perpendicular to  wmagnetic

moment and magnetic field
~ Net force = zevo
o If angle given from plane of loop

T = MB sin(90-8) = MB cosf

'Magnet:'c Potential Energy Stored in
Magnetic Dipole :-

= -MB cosb
U = -BINA cosb

Mag. Field Ka ekhi Udesh hai woh Mag. Dipole
Ko Apne Along align Krna Chalita hai.

I
o  Time Period - T=21m| —
MB

| '= Moment of Inertia

M = Magnetic moment
o Work Done to Rotate dipole W=AU.

0 Work done by MF. to rotate
dipole = W = - AU

Mbving Coil Galvanometer ;-

Werking Principle: Torgue on curvent
carrying loop -

ifNo.of turnsinmovingcoil-galvanometer
s tncrease then curvent sensitivity will
increases but voltage sensitivity remains
same because resistance will also increase.

N
Vo —
R .
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e
Perragnint ? .

1 magnet _ 5,

SPF!'ﬂg Moving coil carrying chrrent

= MB = NIAB = C8
Tovsional Const”

Avrea of
Loop

Divided by R both sides
- Voltage
BAN - _9_ // Sensitivity.

s
R CR vV

Visualisation 1.
If an electron is not deflected in passing

through a certan region of space, can
we be sure that there 18 no magnetic

field in that vegion?

No, electron would not be deflected if V'
and B are in the same direction,

Visualisation 2.
i a moving electron is deflected sideways

on passing through a certain region of

space, can we be sure that a magnetic
ield exists in that region?

No, the sideways deflection may be due
to Electric field as well. In the absence
of electric Field, the sideways deflection
shows the presence of magnetic field in
the region. :

Visualisation 3.

if a charged particle at rest experiences
no electromagnetic force, then the
electric field wust be zero

or
The magnetic field wmay or may not be
. 'Z_EV_O .
Visualisation 4.

If a charged particle kept at vest
experiences ar electromagnetic force,
then The electric field wust not ve zero

or
The magnetic field may or may not be
zero.
Visualisation 5.

If a charged particle projected in a
gravity-free room deflects, then Both
fields cannot be zero

or

Both fields can be non-zero

Visualisation 6.

A charged particle moves in a gravity-
Free space without change in velocity.
Possible cases ave

E-OB=0O0E=0B+0orE*0C[B+0

\/f';‘ua{ isation 7. -

A charged particle moves along a circle
under the action of possible constant
clectric and wagnetic fields. Possible
case 1
. E=0,B#%0
Visualisation 8.

A charged particle goes undeflected ina
region containing electric and magnetic
field. It is possible that .

. VHEEIB or Eis not pamf!e'l toB

Visualisation 4.

If @ charged particle goes unaucelerated
in a region containing electric and
magnetic fields, then

— R —s oy -
E must be perperdicular to B and v
wust be perpendicular to E.

Physics




Magnetic field lines are also called
magnetic force line — false because force
acts perpendicular to magnetic field.

Magnetic field lines always from N to S
alse, Inside Magnet it (s S to N

Properties of Magnetic field lines

o They form closed foop

0 They never intersect each other

o Magnetic ficld lines are crowded near

the Pole where magnetic field is strong.

and spread apart from each other where
field is weak.

o They flow from the South Pole to the
north Pole within a magnet and north
pole to South Pole outside

o They Comes out and go in at any angle
from magnet. |

Magnetac D:po!e Moment : -
i,"‘_IA m: - Pole Strength

Direction : - From S—-——)N
(Vector)

Magnetism & Matter

Cutting of bar Magnet ;-
m o Area M o Volume

(1) Cut along length (m/2), |
M = M/2
(2) Cut 1% to length m, /2
M= M2
Bending of bar Magnet :-

M R***

Job bhi wein Koi Circle
dewaana bole....

dhekhu mera dil

M sin (8/2)
M —
6/2
Complete Semi-
Cirele Circle.
6= 2n 6 =1
' 2M
M =0 et
T
M sin (%) M
5] M = _ =
L T
Bx2
\\\ éoo ///
\/---}/




5 Two ldevxtlca bar Magnct oF magnetlc
Momev\tM o

Mag. Field due to bar Magnet :-
1> On axial pont :- "

. [ Ho 2Mr _ /.‘*o 2M
axral 41 (V’l _r2)2 &4_”; VS

y Magnetic Field along divole

25 On Noywal Bisector :-

e 2ml
By = ( _f_’_) —_—

5 Magnetic Field opposite to dipole.

@

3> Magnetic Fre!d due to Drpole at Genzm!
© Point i~ :

S B,= (4;1)' NE cos”’9+i

szole in umForm Mag. . Freld -

o - - - =
T=Mzx R U= -M. B.
T = MB sind = -MB.cosh . .. .
p=0° p=0°
t=0 Uu=-MB
6=1a0° . g = q0° |
Ty = MB u=zo
b = 180° 6 = 180°
T=0 U=MB

5 W, = AU Wy = = AU

o Stable equilibrium of @ = 0°
5 Unstable equilibrium at 8 = 180°

5 BAR magnet will oscillate in uniform
magnetic field about stab!e equ:{rbmum

3
K
B &
i
|
i




E MRREH*

| Magnetic Field Ka ekhi Udessh hai Ki-woh
Mag. dipole Ko apni taraf Khich Ke rakhna

Chahta hai !
Analogy :-
Electrostatics . Magnetism
1
— - Mo
o
Charge g Magnetic Pole

Strength (m)

Dipole Moment

Magnetic Dipole

Mowent
- - — —
p =gl Mz=ml
. 414, _ _f"_o m,m,
4ne” 4 ¥
— - - -3
F =9E F=mB
Pt M
ey 2 2 = Mo 2
Axial Field E= P B=—— —
dree r” Ty
. —>
Equatorial field E 8= - o M
—_ TC rS
N
dree
3 - - — — —
Torqwer:pr T=Mx8B
Potential Energy U ,
- > - =
=-p.E =-M.B
Work, W Work, W
= pE(cos8, - cosB,) |= MB(cosB, - cosh,)

Magnetism & Matter

MR SPECIAL***

Force Between
¥
Two Dipole & Dipole
poirt Point &
Charge Charge Dipole
1 2 |
Fo — Fo-— Fo—
v v
Gauss Law fn Magnetism :-
o Isolated Monopoles X
(320, $32-0
3 (Always)
MR Speical**¥ |
when bar
1r T=5ame > pmagnet cut
along length.
| 2 When bar
. T
25 T'= — magnet cut
n 1 to length.

n = no. of equal cutted part.

Earth Magnetism :~

Morth -
Magnetic fGeacraphic
it Lograpiut
Pole i f erth Fale
Y

Geographic
Seuth Pole

-

Boaen = 2077 T = 0.1 Gauss.

o Magnetic. Field Lines -

11 ;- Equator 1% - Pole.
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, |

Geographical
Mevidian (GM)

Magnetic
Meridian (MM)

59
8 = Angle of declination

Angle made by Magnetic meridian with
Geographical Meridian. -

Angle made by Earti's net Mag. Field
with horizontal earth surface.

5> N-hemisphere = 8= +ve
o S-hemisphere = 8 = -ve

Nm -
q
' B
tam 6 = —v‘ _
By
B, L
B, B, = B/ + B
Sm
B, = B, 3ind B, = B, cosé
Dip Circle - Plane of Compass.
Apparent Angle of dip - o
B, = B, cost /GM B,
] MM &
5 8, 1TV
B,Y ‘ B
Re B,
R

tan 8 B,
= )

ta'ul & =
cos 6

MR Speical***

Apparent dips when dip circle is placed in
two mutually L% dir" are 8, & 0,. What is

the Actual dip (8) at that place i~
l cot*B,+eot?6, = cot’d ‘ o

Neutral Point :-

N N
5 3
2 = NP are found on the [ w = NP are.found
~ ow equatorial

\ axis

circle

4t M o |
' —= B, can be 1
4t used i

‘(fbrﬂtfbndl Magnetometer :-
(Oscillational Magnetometer)

Application -1 :-
To Find Magnetic dipole Moment (M) :-

y 4°T
- T8,




‘ Application -2 :-
1 To Find ratio of Mag. dipole moment of

f two magnet of same size.

M2 Tl *
Ml T2

Application -3 :~
To Compare Mag. dipole moment of two

magnet of diff. size.

Magnetism & Matter

Tangent Galvanometer :-

p N
tan & = ——
2R B,
2R B,
K tan 0 = 1 = A
PLON

“K = Reduction Factor.”

0 Magnetic Field Intensity - (H)

Source Eﬁ‘ w ﬁﬂ

O Magnetic Permeability :- (r)

Scalar Unit :-
Wb/ Amp -m

Medium  Source




5 Magnetisation & Magnetic intensity - (1)

- Vector
Medium -
independent. '

s dirt 1 to M

A~ Magnetic Susceptivility 1= {X;

I \—>Scalar

Xi“'{\ = . . . +
H /—> Unit & Dimensionless

X r = Easily magnetised.

5 Relation Between p, & ¥, -

Cause of magnetism -

Atom -» (Nucleus + electron in rotational
motion) '

 #yevalving electron Produce magnetic field,

(magnetic moment) along axis of Rotation.

#1n Paired electron atom, two electrons are

in Opposite spin.

>

M =0

atown

# In unpaived electron atom.

e — . -
Moo # O and My = O due to random

ate
orientation of atoms.

Materials :-
1> Diamagnetic ;-
» Diamagnetic have tendency to Move
from region of Stronger to weaker part
of external Magnetic Field
© They are Magnetised in opposite
direction. : '

5 Magnetic field lines are expelled by these
substances. |

9z

inp - Diamagnetism is universal property

' .MR%**, :

#Magnetise hota hai lenz law (law of
mertia ) se.
K
You = 7VE N
B<B,
K<
p. <1

27 Paramagnetic ;-
Paramagnetic substance

#0

Atom

M

Myaterat = © (i absence of
external mag. field)

M # O (@ presence of B,

waterial

Tendency to move from Weak Magnetic
field Region to strong magnetic field.

M R***

#Magnetise hota hai T, se.
Y, = +ve (Small +ve)

B > BO XW\A

P">PLQ
{.A.r>1

3% Fermmagnetr’c -

Ferromagnetic Material
- —>
Sti’OV\g[H Mdomm'y\. #0 .
attracted (: Random

to Magnetic Mugterial = @ arrangement
Substance of domains)

| (® magnetic
field external)

material

Physics :




B> B,

B>27 g
#, >y 1

Yom 277 1 X

# Domain Formation.

7 Ferromagnetic

» Paramagnetic

| ' MR Speical***

A

Pink Babu

>

Te T

Kalua Ramlal
. Jalela Diamag.  Ferromag.
Paramagnetic
Curie's Law.:~
B\ Paramagnetic
Sub’.

Magnetism & Matter

O

0

¢ Everyone including your society,
family friends sivf success ko he
salute karte hai 9

Hysteresis Loop or B/H Curve :-

MR Speical**s

“Life of Ramlal”

Area under

< TEmT T

loop Ramial 1
Area under ot Energy loss
loop
(Ramlal) 1B
Saturation
’ v
~H =0 / H

o1 = Retentivity
(R)

Ramlal Pinky Ke

Pyaar mein Kitne

yaadein bachake
rakh paya tha

(Babita) / HO /‘:a (Pinky)
f’l .
| _4//

OH' = Coercivity.
(€
Babita Ko Jitna
Pyaar dikhana pada
pinky Ki yaadein Ko
mitane Keliye.

SOFT IRON - Small Arca.

Low Retentivity & Coercivity.

Permanent Mag. i~ Large Area.

High Retentivity & Coercivity.




* Faradays = Experiment in Uniform
Magnetic Field

A

Infoop A, D, F. G — Curvent induced m
loop because of change in wmagnetiz flux.

In loop B, C, E — No current induced,
because flux is constant.

rest

No curvent - - Current induced

Magnetic Flux :- |

Counting of maognetic field lines passing
through given cross-section area.

~ gives the idea of vaagnetic energy.

5 scalar S unit — Tesla-m® = Weber
C.6.S. unit = Gauss em” = Maxwelf

b SR e
¢ = B.A=BAcosh
6 = Angle between Mag. Field & Area
Unit - 1 Wb = 10° Maxwell

T_B) = Variable.
o= [B.dA

L e N
o If magnetic field B = Byi + B, + Bk and -
T .
A=Ai+A ]+ Ak then .
o flux ¢ =BA +BA+BA

civeular 44—
N

loop (I > Ry = 6 Area

2P oL
=3 | 11,8 A NV

5 Flux through

MRX*¥* e
- ® = inward = Ma‘ & T
Note :- - o
VRN
Variable Constant
¢ = BA cosf ¢ = BA cosb
rfmiuced 0 !ind_ucea' = O | 8

Variable due to :-

B —» time varying
A — Variable
6 = Changing

/N

Magnitude - Direction
“Faraday's’ “Lenz
Law Law
Lenz Law :-

#Joh “I"" Ko Paida Krta hh ("' Ushika Oppose
Kita hh.

MR® [aw ;- .
o Coil is in inertia (Pyaar) of Flux.




External Field Induced Field 3

@B} ——— ®(Then {, = CW)
@Bl ——> @(Then [, = ACW)
@Bt ———> O(T hen l. = ACW)
®B, —> @(Ther. [, = CW)

“Up @ Anti, down C"

o Coil Na Flux Ko pyaar Krta hai na Uskc
hate Krta hai woh bs Change in flux ko
oppose Krta hai.

MR* law :-

BN -

\4
Coil

Coil Kehti hai magnet I :-

Pass mt aana repel Karungl durr mit jana
attract Karungi aaisehi padhai kite raho
Exam Ke baad date Karungi.

Case - |
R CoiL
Ramial e Pinky
(?) —-—--a I
Observer Observer
Due to induced
current

Curvent induced in loop

o w.rt Ramlal = ACW

o w.rt Pinky » CW

MR* - Aage se Anti then pichhe se clock

Electromagnetic Induction

Case - I

~FNENNI | 5 i

Attract

NOTE (AlIMS)

Q. Find time for which current will induced

in ractangular loop?

Sol.I> a>b X X X X
[ F>V X X XX
&>

a X X X X

X X X X

tzb- < >

...v b

> ac<h X X X X

v X X X X
>

a X X X X

X X X X

) b .

¢ A

O X X X X % xxx )
xxx X X X
WX Vv
xxx X X% X ‘
X X XX X X X X
X XX % XX X X

Ax x W3 x xi

Curmnt_ induced in loop

@->Acw B0 O-cw
@




5
v A Current mducad in !oop
: _ A - ACW :
‘A L/ T
B B - (W
. c ¢ - Zero.
v
O
cwy A 71« [ncreasing)
B (ACW)

Faraday's Law of EMI :-
Based on Energy Conserv”

[Loop] Einst. Cavg.
—d¢ A
Einst. = Cavg. " T Tae
i dt ng - At
T ||| se
!nst. - _R_d;:- . L{avg - —fi:_\?
| dBA Ag
& = ———— A f
;mst. dt L“_Q R
Q. Radius of circular  lvop  placed

perpendicular  to magnetic  field
increasing at rate v, w/s then find
induced emf in loop when radius is v.

d BA cos 0° d e
Sol. emf = ~ ——i—— =
' dt dr
emf = ~Br2rr Volt
MR¥* Feel ;-

we know ¢ = BA cos &
dcp d(BA cos 8)
dt

In this "ormu{a three variable B, Area
ard anadle (8), genrally 3 type ka guestion
aayga B-time dependent, A- txme dependent
or B-time dependent. :

’emﬂ

| released

Nt

e o
> col

a = g for non-conducting coil or co:{ with

small cut. :

a < g for conducting coil.

Q. tn which loop mduced emf  will be
uniform: -

VZZ:ZL:‘.
Pl

O

J— V2
G RN

>

Sol. In rectangular loop. because rate of

change in Flux is constant.
MR¥* [aw :-
A & chh_?f 2 Plastic & AT g AR A Kuch
bii ho sab mein EMF induced $§a|2 J[I Tera

Faraday.

Rail Problem :- Rod of Iehgth | mov.i'ng 1

with velocity V. .

B
T - — F,, & BBV
| ¢ ©F BV
"'_9\/ [ =
l Fa, ¥ R
B**v
Fext = F = Bif = Y
%
P=FV
R
Physics




Laslvl!

©B .
J’ { £ = Bv{eﬂc

> V/

Scalar Triple Product :-

- - —
e=(V xB)Y. | v (Fy = Fp)
o  Direction of EMF : -

Plam :- Velocity

Curl Finger :~ Magnetic Field

Thumb :~ EMF.

MR* for Direction of higher potential

place four finger along velocity and slap
magnetic field thumb will represent
higher potential.

o Induced emf in given Rod.

— 2V emf=0
1\\/ _ ,u.or'\/ a+ {
1:‘_&.’ ZW\F = Py fog x
Vv peol IV '
> emf = ‘
2% 214
{ emf = O
e
o (emf) g = Py Bwf
1 Bwl
S (el =5 =
d 2 Bk
' (emf),g ; Bwf

Electromagnetic Induction

,,V\//WV\P//T‘

@IFIV@ Concent A

[\ 'eijOA Bw(:z.R)2

MR* ;-

e = 2R
e} . N
P
V\!
L
L 14 L
v -
m \,.1
Translational  Rotational T+R
Motion (T) Motion (R)  Motion
' 1
Emotional = BV E, = — Bwl* l
2
dist" between
two points.
o)

" Dise. —s Collection of « Rodﬁ.

induced Efectric Field :-

MR* :- | Electric Field

> Due to Rest 5> Due to time
Charge. varying M. Field

D> Electrostatic o induced E. Freld
Freld.




Now -conservative

et

Conservative

- >
GE.df -
Does not Form
Closed loop

Always form
Closed loop.

(Concentric Circle)

Value of induced E. Field :-

B(t)
{ Ein
AN
r=R
; rdB _ R* dB
Ei = E2 e —
2.dt 2r dt
(in) (out)

Ac-generator -
& (Fluxy = NAB cos 8 and 6 = wt

& = BANW sing

*Convert Mech. Energg-r’nfo. Electric. Energy. |

w

Slip vings

Carbon brush

Szlf«-mducﬁ”’,“@;se - (L)

g Aaj Kal Ke Rishte Kaha hai itne Ache.
isliye him Ake!e hi hai Ache.

L (self -inductance) x [ (n = cos t”)
o 1/{ (N = cos £
Where n = o of turns per unit fength
N = total no of turns
Unit i - Henry (H)
$ = constant ;_L,f; =
" Divection buddhi 321', Magnitude Formula o

Lol

mmirm -

- g [ = cost”
g'LEE  e=0

N“_i}—-d di —— d::‘l'
E*LE E'—'Lg

o Energy Stored =
per unit Volume

Charging of Inductor :-

2

_ | Steady
t=0 £ [State ]
L = Open Wire L = Simple Wire
C = Simple Wire C = Open Wire

_ A di ) o \/L =0
o V. =U—|=E|o v, =
L o Vp
y at o (=E/R
0 =0 ' '
R 1 [V
Epnax = —5 E




Capacitor Inductor

Q=Q [1-¢"™]

=i f1—e ]

T=1L/R

o tze (=,

A 4

Rate of Change in Current :-

__d_L: E e-t/r.
dt L

ka4

Graph Between V and Time :-

Ve =i, (2-¢"9.R
\/R A

T+ W

Electromagnetic Induction

Graph Between di/dt with Time :- |

t

Current in Inductor as Function of
Time ;-

L a
Y _

|
=

‘Battery be like :- Rasiya Gundo mein
Fasgayi.

A

/

t

Series Combination of Inductor -

| vV
L
di
¥
dt
L, L,
1 Iy Vo
dr
Ezsame qu: L1+L2

199)




Parall2l Combination oF_'lnd_uctor e |

V, =L Ay %
>TSS dt
i L ,
S o
{,
L 5/ T8 EEE ] .
- di .
I LZ \/2 =L, —--O-{—t-z- -V
1 1 1
—— e ———
Leq Ll LZ

Mutual 'nductance ;-
MR* 1~ '_

Jitne wein tumhe ATl Karunga utna tum bhi
mujhe ATl Kirna Jyda kam mt Krna...

R, -
i :f
X k Tfi

$ar = Mayly

Mutual inductance of 2 due to 1.

yLONlNzRf” R;“r:

= | M,, =
21 2x3

Reciprocity Theorem ;-

My, =My
$yp = Mg,y Gpr = Myyiy
di, di,
£ = _“ = _
12 2 21 21

5 Note - Coupling Facter
O<Kg1

M=K

Lyly

> L, &L, very clese » K = 1.

200

Series  Cowmbination of Inductor

(Considering M)

L=l +lt2M

Lyg = by Lyt 2M

L, & L, are in
Opposite order

L, & L, are in
same order

Lo .= L+l +2M

X ot
i i

Ly = Ly+l, —2M

R
{; A
E /1
%nmﬁééggknnmwv//.
| _ L
L AAAAMAS
R
— .
E
¥ l
L ST STy 2
-: ‘ vf'.],
A
R

Physics




eat:(oss across R, when Keéy is
ifrom(2) 4o (1) i5

}«;’U
¥
.
Y

Estored _ LVZ [ = _._\{_
Ri

OF Eggg _ Q_Rf

Eddy Curvent :-

Agar Kishi aR F Current Flow & R’
Kehte } Curvent AR Plate 83 Current Flow
T & Eddy Curvent.

Electromagnetic Induction

“Kushi k liye kam karoge to khushi
nahi milegi, lekin khush hokar kam kavoge
to khushi aur safalta jarur milegi.®

Application : -

1> Magnetic braking in train

2> Electromagnetic damping.

3> Inductfon Furnance

4> FElectric Power meters.

L=5H
A [=4A
di '
72 A/S = i(1es)
. i .
. | .
A B
Ldi
W T
- Ldf
Vi — Vd = 7=5x2
Current s decreasing hence B Is at higher
potential.
O
——d TETO T
L
AN Lt

| E
Brightness of bull will suddenly increase when

key is just openzd.

207




Alternating Curvent :~

A current of constant magm'tudé can be A/c

curvent — Yes. [t is-square wave A/c.

f

[

—

F
1 |
| |

T
I 1
1 1
| | S

,‘,fo

5 A Vaviable current in magm'tude only is
D/c :

+ A curvent s varying from +5A to
+15A sinusoidally then thic current
is D/c or (AC+DC) mixture, not A/c
because it (s not a bidivectional.

A/C — Bidirectional
D/C - Unidirectional (Steady Current)

. 3/2
e v

L & S. Area.

Measuring of Curvent :-

Moving coil Hot wire
galvanometer ammeter
a5 “T” on Curvent | 0 Heat loss
carrying coll.
> Only D/C o BothD/C&A/C
o Blanglyoti | o Blangl)aH i
o Linear Scale o Nown-linear Scale

Average Value :-

VN

Discrete Continuous
system system
. bt el = fidt
g T " w9 (dt

RMS Current ;-

| [Pt
f'rwxs = \/r2> - J;’dt

RMS Voltage :-

' / V2 dt
V = ‘(\/2 = ’[
Fiwns . > J‘dt

- MR Ratta

o Full Cycle (FC) o Half Cycle (HC)

sing > O <sing » =
<cosé > O

<cosh > =

aln al»

» , 1 | Half/Full
in*h > = <cos B > = S | Cycle

0 <28In(WE). COS(WEp g™ SIN(2WEP =0
o Avg. value of [ sin (wt) in half cycle may

be zero or 210 because it will depends
' TC

haif cycle ki limit kaha se liya har.




- Alternating Curvent :-

(=i, sin [wt + ¢]
o Note :-

Urg, =0

<oy = fi‘i

— f
* 1 0
’»qz) - ,l"mS:

o Virtual Curvent

{2 | » Effective Curvent
Reading oF Ammeter.
H = ) I rms RE.
V = Vo sin{wt) = V,, sin (27cft)
v =2
rms _;_
MR* Table
X
¥ A
.;0“00 Square 3| Rl | Haf
& » | wave | wave
& % (A/e) gs rectifier | rectifier
R
Avg, _ 2 .
Full | o o | o |Ze| ko
cycle R T
Avg. : : .
Halt | %o i lo | #o |2,
cycle | T AN B et
RMS.| iy | b | o | L
value VZ ° IVE | V2 2

Alternating Current’

Fire Concept MR*

V12 %T/S
PA

E %
3T/4% e /12' '77 ST/J"Z_)

7T/1 Py
@

.——-.
Y% T/i?.
K= 0 iy <

> —2_ i'O H 2
| —_— L i
|

L
L) T
Mean TC/é, TL/2 9

s

&

Tt

|

™

I 1 V'l

A s l- N

1ir 21

é
Al-teimatfng Current
MR*
() i=a+b sin(wt)
Pt

DC AC

CL e _ [,2
-*"rms* =g

(i) = asinwt + b coswt
| t

AC Al

*'rms: _—+H_.{<f

Alternating Current :-

Square
wave A/C

Triangular
wave A/C

o
: / /
> : AN
ot ',/ '/ t
R --_." '




{¥en =2 0 - CI/FC-O '

FC

\;/ _<’ e = J“"—;

e

/<".2>HC =g

Representation of A/¢c Curvent &
Voltage by Phase Diagram :-

_ coswt
o . )

!'1 = r'osfm.wt s

i, = s (WE+@) —6 ;
. 2
i, = i,c08 (wt -8

[
~Sinwt L siawt
¢ oSt
MR*
P

*Joh jitna niche y-axis pe wo utna p:’clae.:*

o stk
fy Sy <y

A/C Source Across Pure Resistance -

R
IALTAVAVAN

)

/ ‘Same. phase:
£ = Eysinwt i = iysinwt

S
0. Power drop across R i~

2

yins -
R

<Py =g ALY ;

Y'IMS PAS R

A/C Source Across Pure Capacitor :-

e = gnsnwt
ot
i = f,coswt
£ 3
* = —2— coswt = —Z coswt
1/Cw Xe

o2 Capacftive'
Cw  2uf¢ | Reactance

o Capacitor loves

change.
For D/C For A/C
f=0 f=
XC =m XC =0

Capacitor act as

Capacitor act as
Simple wire.

Open wire.

o Power drop across pure Capacitor :-

s Q=0
wattless Circuit

Pr=0

Physics




A/C Source Across Pure Inductoy :-
L

\/L = €, Sinwt

& -£
[ = —2coswt = —2 coswt
wl ><L

v o e
0, =—— oV, =X

X, = wL} Inductive Reactance

For D/c For A/c of high
£z0 frequency f = %

=X =27fL=0 =2 X, =

=> Hence inductor = Hence inductor

behave as open wire.

be have as simple wire.

o Power loss across pure inductor

o XL e
. c X% Jb
cos ¢ = O \

Ve

———> W/F
Series R-L Circuit i~
R L
AN A

S
Alc

Vi = \/,3 = £, stnwt

W

Alternating Current

V . leads i by ¢
2 n
\/+\/R2 ¢t
s 7= R2+XL2
[ ] talf\(P=-—l‘-: .)f_l‘,
R R

Ve _ R} Power
Vet Z | Factor

¢ = Phase difference.

Series R—C Cireuit :-

R c
=i, sin(wt+o)
£, _
"z S
E=€ Sin(wt)

(Tb K
&
_ / 2 2 0 | 2 —
vnet - VR +VC . e Z
{/C e = R2+XC2
Vv
tan (P = £ . -.)E.C_'
° R
V,
£os €P= R = f—
vy\Ct Z
Series L.-C Circuit :-
L C
. 1.8 R
S
£=€ sin(wt)

&)




. - : ' V, -V, X =X
LVL_‘VC (V,7V,) v”“_‘* fead; i by ¢ e tan 0= Lv C . LR ¢
: >1 : ‘ \/R R i :.
Net impedence :- Vet & .

Z=X X,  p=&/Z

£
o Z ‘\[-(XL- XC)2+XR2 ® i, = _22..
Series LCR Circuit i~ o |
YT AV A =
L ¢ R E %y = wh
E 1
i [ e—
| Xe = Te
. o
* @ meh""‘z‘r?"" — -
! e ainfwt) ‘ Capacitive | Inductive
‘gt‘goS’-m(w ) : Circuit !l Civeurt
(=i =i, = g nstantaneous i F
current ' .
o I Freq inc from zero then impedence (Z) 1%
g, =V + Vo + Vg Instantaneous dec. then inc. '
| voltage - |

o fz0 Z=2w Xo=w X =0

NI NI | Peak Current ‘
Q ol ol OR 0 F:w z:N XC:OXL:w

= Deak voltage
£, = V. Ve + Vg 7 ol f} . *Power diog :-

v V. >V, — lrductive Ly SIAQ s
. LCR o
L ¢
l/ VR ’ f.rw\: COS(P E‘I;MS
Ve Ve oy V — Capacitive .
LCR NS |
| O P> = £, e €OS O
o IfV, >V, (Inductive ?—-CR) - Regonance in series LCR civeuit :-
AV, =V, o Xo=Xe VLEVe
Vi = [ (V -V Ve . .
_ ' WL = e =5 () = = f=
- - wl f '
[ V. leads i by ¢ Le
¢ . . i
|" . VR Zwu'n =R = Vnet = VR




AV,
D4 d=0°=cosp=1
> | >V,
<P> = VI’W\S [HMS
X
Y C
LE L, &8
'wax = R max = o

Vimp Graph :- MR*
o ) R 1\0

(9]
f
0 Z= [Xi+R?
= z P +R2
(27fC)
f
0 L-C civeutt
/\z
Z= |X, -X,|
; > f

Alternating Current

Quality Factor :- (Q)

: Rawnlal A MR Radio
[ A i
i Radio ﬂ N\

Q: wO - wD
Aw  2u(f,-f)
' Q= .lwo o Wy
20w 2[2n(f,~ f,)
R
284w = —
L
o- w, _wgl :ﬁzé
24w R 2R
Q= wO:wO:wOL___i
Aw  R/L R R
*Q = 'XL _..)S.G_



o Voitage Regulator

o Based on principle of Mutual Inductance.

Al
B
AL Bk i
: W Half Cycle
¢——>» D
24
;avg:._..ﬁ
F/\ .
B F
[l m B;C"D{
CWE tJ Half Cycle
——> D
N r'm,gro
Transformer :~

%P = const” IV = const”
| X I. x !
o _ . *N =
v N N No,_oF turns.
¥* ;‘ﬁ - VM = f_g..
fIr'v\. Vout NS
Step-UP Step-DOWN
VO k4 v:'V\ VO < vfr\
Ng 7 Np Ng ¢ Np
:'S <y {S > i

L.-C Oscillations :~

g = Q, sinwt
Ad

[ =i, coswt
[, = Qow

L4

i
NS

i LC LC
U - 7 QF sinwt
ET 20 2C
_; 1 2 _ 2 2
Ug= 5 L7 = 5 Lig coswt

21
o O T2
TEm————ZC = E’Llo = const”

Choke Coil :-
o Control Curvent in A/C Circuit

o Divide Potential without Power loss.

(X, Ry Choke Coil. —>RL

| / l, \C‘Erpuit

ldeal " Practical 3‘3;1‘(
R=0 R = Low R = High
X #0 X, = High X, = Low
¢ = 90° P <90° ¢ = Low
cosgp =0 cosp=V.low cosd=High
o L
Rjiﬂ Xp=302 X =60
Vi
A —(
£ = 10sin(wt)

o Z :\ﬁzz + (XL”X(:)Z = \/22‘ + (6"5)2
o Z=50 |

O
~
=
14
N
A
[
=
2
&
Q
ra
>
2
3
(4
&
&
It
i3
o




4 RMS voltage across 'R' and 'C"

0 Power factor Cos @ = ——=——

W2+ (3\2) = 5V2

RMS voltage across ‘C' and 'L
= 6\2 -~ 3V2 = 32
RMS voltage across 'R’ and 'L
=W(eVZ Y + (4yZ Y = V104
<Pr=i, V.. Cos®

¢ =37°
0 X, > X, - Inductive circuit
Voltage will leads by curvent by 37°
o i=1i, Sin (wt-@)
=2 Sin (wt-37°)

Reading of V, =V, =iy, R =\2(4)

: - - i0 4
Reading of V, = \/angmxcafa\f,?_. -3 — = g
Reading of Vi => V= i, X = 6\2 V2. s
THE ULTIMATE MR STAR* TABLE
Circuit Phase diff. | Power factor |  Impedance who Power {oss
: ‘Between &V | cos¢ = R/Z (Z) leads!
Pure. o 1 R Same P =l Vi
resistive Phase
‘ 1
Pure - /2 Zero Xo=— Curvent Zero
Capacitive wc
Pure /2 Zero Z, = wl Voltage Zero
inductive |
G FRVE R
O<p<— - .
RL ¢<5 |bmot1 | Z JRA+X/ Voltage |p =i -
P =1, Vs €OSP
T ) _
RC O0<P< Py b/noOtol- Z=|R* X} Curvent
LC /2 Zevo Z =X ~X, |Depends
ﬂ |
, —_ 1 or ) 2 o
O < < = - - - - rms
Series LCR ¢ <3 binoto1 | FAR AKX Depends |p= 2 R = :

Alternating Current




ELECTRIC OSC!LLATION
FQU!VALENT OF LC OSC!LLAT!ON

| Mechamcal Sg_stea_m

E_{_gctrrca! system

Mass. E {n'duc_taMCé.
Disp'acement Charge
Veloeity Curvent

 Potential Energy Electric Energy

Kinetic Energy Magnetic Energy |

% (K=Spring const.)

* Capacitance

in L.C. Oscillation Maximum Current is |
at t=0 then find current In circuwit when
magnetic energy is hall of electrical
energy. '
. Total Energy Conserved
= LU,

ESYE R T .

L= 20, +U,,

Lip=3ZLp

:-’o
VB

The number oF turns in the pwwxary”

and secomdarg coils of a step dowm 3

~ transformer are 200 and 50 respect ively.
If the power in the input (s 200 watt at

S_o!.

1A then the output power and current
will vespectively be |

Power in an transformer (ideal) does not
clr\ange, the total efectwc power revaing
same. -

Power = 100 Watt
for current, the proportionality is.

N, Vo
N, Ve b
200 1
N
200
=50 TP

| ‘Aaj kuch karlo asa ki bhavishya me
: khud ko kosne ki nobat na aaye )

Physics




E|e¢1bomh§ne1ic Wave

and gives reason of this is Displacement
curvent b/w the plate of capacitor.

Displacement Current :-
Charge EF | MF |EM wave placer
'\ Rest \/ >< >< R=CV iDH'Ft:fospIacemc;‘
| | A oA dv
v=const" |7 ] X j=c. 2l o 2o OY
dt 4 dt
Accelerated | 7 | 7 | e A dE . do
_ dt 7 dt
] acitor :- :
_Chargmg of Capaci 0 Formed only due to changing E. Freld,
e O Displacement |
- Current | o Not exist under steady current (¢ =
d constant)
. A 0 Flows between c¢/s Area of Capacr'to#
M (Drift :
Curvent) plate.
< | —
| Maxwell Equation :- (4 equation)
P | 1> Gauss law of Electrostat.
&, Ag, o g
o =9 E.ds = =
- G=gE ds= 2
i \ U : 2> Gauss law of Magnetism,
' x g . : — —>
f $B.ds =0
. | | 3> Induced E. Field :-
N ! -
N L
According to amperes law ~§E, AL = EMF = - =
= .
for x: fo-d} = éf 07 = 49
F . - ‘Z _ . th t
or g.fod = pp 10 |
hence B, = 0 o 4> Ampere's Maxwell Law :-
But maxwell found experimentall o .
) o expRrimanaty : éB L AL= pry [l + (pigp]
B9 # 0

Ny d
Rl &Dm‘ﬁt t & a%)]



Source of EMW -
1> Ac_c__e!_erating Charge
25 LC-Oscillation

3> Transition of ¢ from n orbit

45> Retardation of e when [t enters into a
. target of high At. Weight. (X-ray)

5> De-excitation of nucfeus in mdroact;vrtg
' (Y -ray)

EM Wave in LC Oscillation :-

0 ' Energy transfer due to oscillation of
Electric and magnetic field.

5 No Medium required, Non-mechanical wave.
5 Qe [EM wave] = 0 |
n Transverse in nature.

> E&B oscillate perpendicular to each
other but in same phase.

Electric Feld
osctilation

" Propagation

&
Magnetic field

oscillation
E, = E, stnwt E. = QA
B. = B, sinwt _
roe EF. & Mag.
F are n
m Same phase

Divection of Wave .- E x B

TWave = Thumb

| MR*-'.Fér divection

D;rsctron oF wave = E « B

Place Your four finger (with Palw).of rrght
hand along electric field and Slap magnetic

field. thumb will Indicate direction of wave.

Nature of EMW :-

) | |
C = =3 x 10° m/s
' P‘_oeo
1
Vo= = ¢
P HEr
. p=Mag
Permeability

L—>  Refrective index

£ = Electric Permittivity.

0 Angular Frequency :-

27
w = — = 2nuf
o '_ Angular wave no :-

21t 2Ty

K= — = —

A ¢

o Speed of EMW : -

A
C=Av=—-=
T

=| &

(f Medium- is Changed !

A= Changes
f = Same.
C, = AV

Physics




Energy Density :-
o EM Wave (U) :-

2
U) = & F* = —
) e Ho

EEq
Upg = <U> = =

o  Electrostatic (IUE) -

- 3 2
1 2
<UE>an :“4—6050

o Magnetic (Ug) :-
Ug = B*/2u,
<Uv>avg = B¢72’/4'P"(3

Waves :-

Gaddi SUV in My Range
Energy

Y-ray (1 Me\/)}

X—mg (1 KeV)
UV (10-100 eV)
Visible (1-2 eV)
IR (1 MeV)

-Mierowave (1 peV)

Radiowave (107% eV)

Intensity of EM Wave ;-

Bs

) Atho

£l
Al

Force & Radiation Pressure :-

- Surface
Comp{ete!g/ \Comp{ete!y
reflecting absorbing
Mowmentum ;-
- , - E
|ap|=2pP= — [|aP|=pP= =
C C
Force : -
4P 2E Fe AP E
t Ct t Ct
Pressuye :-
_F2E b= F _E
A CAt A CAt
21 I
p=1" p=_
C ¢
I = Intensity W, = Ho
B
E = Ener
7 &, Dielec.
& = . Const"
2}

Poynting Vector :~
Divection :~ 11¢ to wave
Magnitude - Intensity of EM Wave.

ExB
ZtA,

S =

- 1.0* <107 m

.gamma -rays |10%°

X-rays 16* « 107 {0.01nm-10nra
ultraviolet | 10*° -10"" 400nm ~ 1 pm
visible 4-7.5 x 20 | 750 nm~400nm

near-infraved | 1x10** - 4x10™%| 2.5um - 750 nim

I - EZC -
< >=_..._. -
2 “oFo 2

Eo

Ho

infrared * 0™ 10" 25pm =25 um

microwaves | 3x101 - 1077 | 1mm -25pum

Electromagnetic Wave

radio waves < 3 x 10™ > 1 mm

&




Radiowaves Microwaves IR Visible uv X-Ray Gamma-Rays
¢ |Acel of &7 | Klystron, Heated ¢ Excitation | Transfer of | X-ray Tube | Radicactive
-‘8_ in Anteana | Magneton | Bodies le™ From ES. | lnnner Shell | Nucleus
3 & Gunn to 4.S. le” Nuclear
3 Dicde Explosion
<

Q.
Recelver's Point Bolometer, IR | Human eye, | Diodes & Gleger Gieger
% Antenna. Contact Photographic | Photographic | Photographic | Counter Counter
Y Diode Plate, Films, | Films. lonisat” tonisat”
S Photodiode | Photocells Chamber Chamber
a : Photographic | Photographic
‘ Plates Plates
FM, AM, Radar ¢ ‘| Rewotes, Hi | To See UV Eitter, i Diagnostic | Radio
TV, Cellular | Navigation, | Fi System Objects Lasik Laser, |tool, Radio- |therapy
Network Measuring Sanitization | therapy. High fevel
Speed i Sanrtization.
3 of balls,
il .
3 Microwave
Oven
(3GHz,
Reso. of
H,0)
¢ waw et A & W,
T AT e SEE W@
Tt ® T w,
¥ I A e detd
@ Physics




. Ray Optics

L Light
o It is a form of energy which gives the
Sensation of vision,

o Light itself is not visible
o EM wave of A = 380 nm to 700 hm
o '[VIBGYOR]:visible light Ka range

o Speed of light does not depends on Speed
of Source and speed of observer.

o Frequency and sense of colour does not
depends on medium.

o Intensity, wavelength, speed of light
depends on medium.

Speed of Light

' 1
C= VA= *
J Pofo B
- C C
V= = —
LI &
l”“ivil AP
- .
V=Af Ax —aV
: PL
MR*

Koi object jis light Ko emit Karega woh waisa
dhikega. ~

o%
light

Heat up
.. Yellow balloon will burst.

Plane Mirror

Effect of Reflection & Refraction : -

f= Medium independent, only, depend

on Source
PL
£V Ay ’
fra F, Vs, Az
f
Reflection
N
=Ly
ox=p
IR RR  Angle 6/n
b r IR & RR s
always 21,
"

N N N URNTURNRNRRRS

Deviation from Plane Mirror

(a) By a Mirror :-

§=180 - 2i

Normal Grazing
Incidence Incidence
8= 180° S=0

(b) By two inclined Mirror -
§ =360 — 28
8 = Angle b/n Mirror.




Note -

1y if IR mtated ”9” them RR rotates 6” ‘

Opposite Sense.

2> Plane Mivror is votated bg "9” reF!ected
ray turns by “28" in same sense.

%> If plane minor is rotated by 6 about axis

* perpendicular to plane then No effect on

reflected ray. |
lmage Formation by P_la-n‘e Mirror
MR* |
Object R ek line 17
to Mirror draw Karo

7q line W Virtual
image hogi. -

[magé

Some Properties of lmage formation
by Plane mirvor :-

5 Focal length of Plane wirror is Infinite
on covering part of miveor, No change in
size of Image but brightness will change.

5" Real Object — Virtual fmagé
5 Virtual object — Real tmage. -

5 Object and Image always of same
distance from mirror

> Lateraly inverted image.

5 Plane mirror can form Inverted lmage
of real object

Height of Mirror :-

(A) To see full height of object :-
Hoireor = Hobject/ 2

(B) To see full wall behind object ?
(Observer at Centre). |

H
H . =

mirror
3

walf

| (C) To see full wall behind object :F man is

: mot centre ?

Clock System :-
if time in clock — (Hy, Myt Sec)
then time in (mage of Clock — | o
: (60—5);“ -

(ll "H)hr . (Sq _M)

mint
when only HR and MINT is given = (11~
H),, : (¢0-M)

wint.

Velocity of Image -

1> Object is moving 1 to plane mirvor i~

— —

Vro =0 Vo = Vig

Obserber is moving with constant speed
v then time for which observer Can See

image of object

. AU
> bobserver

Physics



2> Object is moving L™ to plane mivvor :-

0 o> |
Vou Vig
Rest
-\-;:a = Goa
-\ZO =-2 \_;oa

3> Object is moving at an angle to mivvor

+V09 / +\/Oy
} / / 5' '-
0 +%” A Wm !
—— A —
Voa Vig
Rest
Vi = — 2V

4> Object at rest & Mivvor is movfng with

VMG -
VMG
O . <—--——.|'
resc

Vio™ Vig = 2 Vg

Image Formation by Two Plane

Mirror :-

e Angle b/n

2] Mirvor

he
Eveng Odd
n=m-1
Risector Bisector

v X

n=m-»1 n=m

Ray Optics

300°

0
choti integer lenge approximate Nali lena,

fraction then ush Fract}'on Se

w =

ExM =78 - m =7 lmage

MR*
360°
g m = =6
%0 60"
2 -500 n=5
Pahila image
M M
t - Kaha banega
30° {gg‘}f_\Ang/e b/n two
qoc><\ 20° mirror add
V o0° Karo.
150 j‘ S0 Ye coincide
Karega.

Infinite lmage When Two Plane Mirror
is Parallel :-

, —
Qﬂ}éﬂ M, Mz
* 2 2
m m
L
Object > FEm
G >/ em
360 N
W = —— = o = | FOM 10m
o
14m > < 14m
Add dist™ b/n j i
two mirror. . b
Spherical Mirror :-
Concave M. Convex M.
o Converging 0 diverging.
o f= -ve o F=ve
U= -ve [RO] U= -ve [RO]
V= —ve [RI] V= +ve [VI]

o Along Incident ray distance taken as +ve.

-

17
et



Mirvor Equation :-

R 1 1
o f= — 8 — + — T -
' 2 V U
H, Vv f f-V
MT = — m e = =
H, u f-U f
e ﬂzami * only valid for
du small object
T ‘ |
Longitudinal

Magnification

Pd

= ”
> 1 = Erect &
Mag.

<1 = Erect &
Diminished.

> 1 = Inverted
Mag.

<1 = inverted
& Diminished.

Joh Chahiye uska sign convention nai lete | |

image Formation by Concave Mirror i~

Object mage

.« o f[R, I, —ve]

s binw&(C |® b/mC&f -
[R, 1, —ve]

s at( o at C[R,{, —1]

o b/nC&F ¢ b/nwk(
[RJ [J "'VET]

o atf e atw [R, I, ~ve]

o b/nf & Pole | » Behind Mirrror
[V, E, +ve]

lmage Formation by Convex Mirror :-

Object Image

.0 at focus.
- [V, E,.W\ :':‘-V6]

s atw

o b/n & Pole Po b/n Pole & Focus

@

MR*
Tum mirvor Ko kahi bhi vakho uska “f”
change nai hoga lens Ka ho sakta hai

Newton's Formula
f=Jxy
x = Object dist” from focus.
y = image dist” from focus.

Velocity of tmage in Case of Concave

Mirvor :-

1> Object is moving L? to Principle axis :-
5 ViEmV, |

2> Object is moving ¥ to Principle axis : -
5 V= mV, = miV,

Graph for Concave Mirror :-

4

Graph for Convex Mirror :- |
. % |

/N
\

Physics




E  Refraction ;-

medium.

Wavelength is A.

oL o
A d

1> R—sD &=i-vr
2> D—sR &d=v¢~{
Snell's Law :-
1 :;.Lz:s."m':\/ 2?\1
“%1' 2700 Tsine v, X
V.
A
1
Ha A,
rVa
MR*

Snell's law can be directly applied b/n 1%
& last medium irrespective of intermediate

“N” Number of wave in a “X’! Distance if

W

X
n= =
A

Optical Path :- (d)
*d & d

Vacuum “medium
d = HX X = dmed."um
d = dvacuwm
wXx
t=—
C

Real & Apparent Depth :-

REx: Speeinl
dapp - dreaf
Hobr I“'obj

Ray Optics

for same time.

®» air
PL;L IHl
f'L;e_ IHZ

.J/ -
OS IMFf ’ < ¢ =4
——ey

A— P

“ Shift = d d

real — “app -

t
=d+t—d - —

FL
1 .
Shift = ¢ l: - ——j}
. #

MR*

Jab bhi glass pr diverging vay aata hai toh

glass ke taraf image Shift kv jaata hai. Aur

Converging ray Ke liye durr.

(B) C.onvergr'ng ray :-

e

shite O |t ,
{J_
d

. 1
Shift = t [:L - —]
PL

@




Latemi Shift

o if [ - small.

Total Internal Reflection [1 > i ]

0 Light must travel From"

D— R  Medium.

MR*

D (] Water — Air i~ i, = 49°
/:: Glass — Aly - I, = 42°

Radius of Visibility :~

Source ‘
o Water — Air

Velocity of Image in Refraction :-
1> Object is moving parallel to boundary i~

0 Vig = Voi
O V=0 _
25 Object is moving L to boundary :~
MRX
Vaw - Viea
Fobr “ Hobj

5. Normal will pass through Center of
~ Curvature. ‘

o Nature of Surface will be decided by
~ position of object.

o Concave - R = ~vi
Convex - R = +ve

Magnification :~

~ Physies




OPTICAL FIBER :-  [Based on TIR]

The angle at which ray must be incident so

as information gets transmitted :-
Cladding

roy
‘o 2 2 '
Sint & el _P"C Core Plastic
N coating
t‘i/ s chota
Bada :
‘ (“core ? f"‘ciaddr’ng)
LENS

Double Plano- Concévo- Douvle Plano- Convexe-

convex  Convex

convEX concave concave Concave

) |

Diverging leneses

Converging leneses

Lens-Maker Equation :-

Lens Equation :-

Ray Optics

Focal Length of lens :-

o

Cuttmg of Lens :-

0-(:D &

Focal length depends on medium.

Biconvex (+)

Biconcave(—)

w = refractive Index of lens w.r.t wedium

Planoconvex (+)

{

M. = —— D m—— D — s —
TTH, U f+u f
Mo = -ve Real Image
Wy = #VE Virtual image |
Small dv
Object  |™W 7 JU = my

PFQ
PFU

af  2f P
- { Each part of lens
forms image.

P/2 P/2

P

Ray-Diagram :-

(@) Biconvex lens i~ [ £ = sve
A
(Converging)

=3



Nature of Lens Considering R.. of
Surrounding & Lens

O Wy E Py Glass Plate.

Same Nature

O Wy ? Py

Image Formation by Equiconvex Lens :-

Object Image
& w0 @ F[R) 'I; “'Vg]
o b/ & 2F |ebin2f&f
[R, 1, —ve]
o ot 2f e at 2f
[R, 1, -1]
o b/n 2f&f (e b/mow k2"
(R, 1, ~veﬂ ' .
{Converging)
eatf At o
(R, L, —vem
| » b/ £ & Pole | on ather side of tens
[V, E, +ve]

Can a Convex lens be have as diverging lens.
- Yes, when (i, > 1)

Image Formation by Concave Lens :-

- Object " lamge

.o at focus.

e at ."_eo _
[V, E, m =+ve]

o b/nwk Pé(_e\*ii b/n Pole & Focus.

iens < Convexiicdor
(Diverging)

No. of Image Form :-

No. OF No. of-‘
- image image

I i

No. of No. of

Materials \ ¥ Object

s
Hq
Ha

Combination of Lens :-

o Power -

Displaceme'nt Method :-
Image Ka dist” Object Ko, Object Ka
dist" tmage Ko

Physics




F

L

D = dist"
b/n Object
& Screen.

Combination of a Lens & a Mirror

(Silvering of Lens) :-

Koi sign mt rakho bs direct lens ka opposite

nature mirror Ko dedo.

1 2 1

_— T e

;Fm’,t - IFL] IFMI
Convex lens ——> Concave
Silvered Mirror
. = -ve
Concave lens 5 Convex
Sr'!v_ered Mirror
f=+ve

[2 Refrac” + 1 Reflec"]

Ray Opties

Case :-
(a) Cownvex Lens :-

_ R | concave
“ 2(2u-1)| Mirror

(b) Plano-~convex lens :-

. R Concave
“ 2(u~1) [ Mirror

(¢) Plano-convex lens ;-

po. R } Concave

o 2fu-1) [ Mirvor
¢ . R Convex
4 2(u-1) [ Mirror
- R Concave

“ 2p Mirror

£ = R Convex

eq 2 Mirroe

Prism
am:'n




5 For Minimum deviation -

=8

. |_dM+A
sm|L 2
_ A
s Eﬂ'

3 For thin prism (A = small)

A
If'j_=i"2=“£

dmfn = 2['—/\ W=

dhf\in = A('LL - 1)
A = Refracting Angle.
5> Half Angle Formula :-

. .6
Sing = 2 S1A —m . COS -
2 2

Prism is placed in medium : -

o Dispersion of light : -

1 VIBGYOR
—_— ——— ey
A 8

At i

o Angular dispersion (Q) :-
Q=38 -0
Q= A [y ~ Kl
o ;
/R

O

Mean deviation ;-

_ 8yt &
mean T

+
5mean = A [M - j’j\
2

Sm'ea.m = A [lu'mcan— 1 ]
5mean = A [tu'yeﬂow' 1]

)

Dispersive Power :- (W)

w - Q - 3\/ _ SR
5meam 8w-ean
we PV TR 8y~ &
- 2

Dispersion without Deviation :-

b6, = = &

Ay, =1) = = Ay, = 5)

(emergent ray 1 incident ray)

Deviation without Dispersior. :-
= -.-‘ Q’ |

8, ~ 8=~ [6, - &

(White light bahar)

Total dispersion : -
0=0+0, = Alp-1] (w, - w,)

Silvering of Prism :~

A=r, r, =0
_ sini

- sinA

w K 1/A

Physics




Optical Instruments :-

Visual Angle :-

Angle from horizontal with which a observer

sees an object.

HO
Q= 5

Eye &Y A, |

D=25cm

Myopia Hypermetropia

Concave lens.

Convex lens.

Near Sightedness | Far-Sightedness

o Stained eye o
position
o Near point o

O M D e |

Ray Optics

vV =5

Relaxed eye

position
Far point

Eyepiece

Stained eye
position

Near point .
Vv=p

L=Vo+rl, =

Relaxed eye

position

Far point

Ve

v, = nfinity

o) 'Length of Compound Microscope : -

In case of far point L =V, + f,

&




o Length of Telescope :-
L="Ff+U, |
L=f,+Ff . - For image at «.

o Galileo Té!escope -

o Rainbow formation :-

L#@+ﬂ

Rest Same.

NOTIR

= o —_— — Ramla ° Raj ' ' ¥
U | T . ?1 Rainbow X

1° Rainbow 2° Rainbow

o Stamed eye 0 Relaxed eye o —

position | position.. . S R 3
o Near point o Far point | o Scattering of Light :- | i
o vep o vie | Egi- Bl colour of Sky, Red Sky & sunon  {

the time of sunrise or sunset.

Scatering X
: A*

8Beta duniya gol hai, tuhare kiye
gaye mehnat tum tak zarur.
(autega...mehnat karna mat’
chhodo...jitna tumhare hath main
hai h utna karo, vaki bhagwan
par chhod do- . .

Physies



 Wave Optics

(Mech + Longitudinal)

Huygen.: - wavej -
/
‘Einstein: - Particle SLight”
) /D
Maxwell:- EM wave

(Non Mech + Tmns(/erse)

Equation of Wave for Light/ Sound /
EM Wave / ac: -

Yy = Asin(wt + kx + @) |
Wave Sabhi Mediuw. particle Ko SHM Deta
hai! |
Newton corpuscular theory:-
Explain:- |

3 Rectilinear propagation

% Reflection |

3¢ Refraction of Light
Can't explain:-

3¢ Interference, diffraction and
polarisation

Huygens wave theory:-

Explain:-

3 Rectilinear propagation, Interference,
Reflection, Refraction, Diffraction.

Can't explain:~
3¢ Polarisation, PEE, Compton effect.

Types of waves:-

1. Medium:-
Mechanical . EMW
vd 7
2. Propagation:-
Progressive Stationary
0 : Finite
3. Vibration:-
Transverse Longitudinal
1 €l
Wave front
Spherical ) Cylindrical Plane
!
fchzo(m}—] [ AP = | = A=
r* | v | Const”

Intensity of wave:-

Rehaviour of plane wavefront on
reflection & refraction:-

1. Plane Mirvor:-

o F !R\E
aaye
V
Planar wavefront

RR

AN




2. Cohi?ex Lensz- _ - | 1. Incoherent sources:~

|

> ( ;o A [w, —w, ]t + [Kyx, =K%, ]
N [ Point | T R
\ A source + 6,9,
] - . Time Dependent Hai!
Planar Spherr’ca{ wave | 2. Cohevent sources:~
Source fromt - : _
3, Concave lens:~ AQ = K(x,=%,] + @,-0,

— o
] o
> T Single Monochromatic
TN wavelength source
e
. lanar poine  spherical | Interaction of light:-
OUFCE  source  wave front
4. Prism:- | A !"b”“ RAY
O A% [y = WAVE
® ¢~/p+/«-particle = PARTICLE
(Photon)
Planar -
INT'ERFERENJC)E‘&
. Req Two

/ At  coherent sourees

rA ; 7y f_ riwars 9 N
: . 7
_ Surface ' o A, sin(wt + KX,)
Sources:- | .
. A= 1 2
Ph ase difference “"'t\j As+A 24, A coS¢
Time a:’ Time ﬁ"? g = "1'*',2'{'2 “ [,c05®
tant Hﬂ Variable 2
QM’ cons . |
Coherent | Incoherent - A,sing
f. = same | tand = A |
veq _ , + A,L0sQ

_ | Physics



Fire concept MR*
T/ 12

BT/ 4 ——

e T/ 12 22172 s'T/J.z)

7T/ 12

S
T/6 13T T/12 m
ETN

Cn/z 7n/2 -rc
Lo 4
1117,/6 21:

Intensity: = -;—- pVA*W?

tood o A*  d = slit width

~ Fringe visibility.-

[ 2

]
‘max_ A ly J
!wu'n [ i 14
' 2

""’?'."1

Constructive Interference
¢ =0° cosdp = 1
Lo =10+ I+ 240105

max

Louax (\]—nf—)
A = Ay * Ay

I I_I‘J

Wave Opties

wa = 41,
¢ = 2n{T) = even

Ax = n(A) —» integral

/
Y=n L AdD ) Posit” of n™ Bright.

* NOTE:-
1> "n" source of same intensity !, Find

IResultht ™
Lo = 0, (scalar Add")

ne
2> "n" source of same intensity 1, then
find L= (Const. Inter.)

'_. 2
*max_“! '(nr

ot o e =
Visibility Ratio = —

Max Win

(- (7

Destructive inter.:-
¢ = 180° cos¢ = -1
Ln=L+1, -2 LL

(J— \8

Appin = Ay A2
=1y

Imin =0
cP (2n+1)7t - oda’

HH
[y
H

Ax = (2n+1) T - odd
h=0,1,2, 3.



® YDSE:-
Y = (2n-1) AD Posit” of n?' Dark.
2d
[
A _i .
\:J 7’03,(0 i &
7
: 2\’ 24
Visibility Ratio =

I+

% Two wave of "L intensity I, If
phase diff is ¢:- |

MR¥*

Ydse:-
Y
d / C@htrﬂ!
4 Maxima
SZ
« D -

d~A Ax = dsind
= dtand
3Al - ;V . 3B k
5A/2 ——— Dar
200, - 2A - 2B
d 3A/2 —> Dark
Sy beee, AAD?\' S 1B
----- - ‘71#5 A2 '—C——) Dark
“““““““““ o B Ax = O
S,
Fringe Width (B):-
B=vYa" - Yn-1)*
Bright Bright

AD |

Angular Fringe Width:-

A

B A
b5 0=

MR¥

3 Angular kuch bhi puche aap "D" se

divide kardena!
* Foair 7 Pyvacuum
_ 1 .
Boa— .. Invacuum, interference
H
with large "B’ seen!

Physics




YDSE in air YDSE in lig.
1> | ﬁ:-A-E 1y ! _E._..
d ®
27 9-_;_2... - 2> Bz —
d H
3> Max: - Yn=“—7\2 2> Yn‘=9£'
d pdd
Min: ~ Yn's (—-__ZZE__—I\D
Yin= ~1Y —
= ‘

¥ Two light of A, > A, is used in YDSE,
then central Maxima & 1°° Maxima

will
3t Central Maxima = At same position.
2% 1% Maxima: - Not at same place.
‘L AD
Jiska M Yp S y=222
d

' Ay = dur vahega!

White light:-

3% sabse pahle maxima = violet ka ayega.

3% sabse pahle dikhega = red.

5 Used to find central maxima.

Neavest _Centm{ Farthest

L

Blue YR Red.

White

Wave Optics

Shapes of fringes:-

1> Two slit used.: -

_ N e P
£ =
:'/’T
s™4,
NP
—] \
/
-] T

"Hyperbolic" Fringes

2> Two pin holed used: -

~ -
— L~
i \-_.___________,../
—T
/7\

“Perfectly Fringes"

3> When two hole is along the line joining
of source and screen: -

Nl @\ \
S, S, N
“Circular
Fringes" /
Optical path:-
airi~ A = -%n—t

m_gr s A (o AT
Med"™:~ X = = A’ = 5= (ut)

YDSE when a slab of "u" R.1. inserted in path

of S,:- '
)




dsind = t(p-1)

MR |
Jiske path mein slab jayega woh "ut” jyada
chalega agar Ax = O krna hai toh usko niche
lao yaneki kam karo toh S, ke path ko badao
dono barabar hojayenge aur Lx = O

~ Position of CB:-

Kuch nai Normal YDSE ka
A = (n-1)t rakhdo! 3

Number of bright & dark fringes:-
Total No. of:-

(a) Bright Fringe = [%;E + 1}

(b) Dark Fringe = 2{% + *?;J |

Py
d , = =
—= = pAIAIMUI mteger§ 2.5=2 2922
A Z.6=3

@

‘Majduri se duri MR % hai jaruri-

No. OFBF"-%(-%&+1 5

&

= 2 (2+0.5) = 2 [2]=4
Polarisation: -

No. of DF = 2[7*"—

(Only for
E=¢B
L— negligible
" compared to E.F
Restricting of E‘—' Polaris”". .

. wave) -

Law of malus:-

I, = Intensity of unpolarised hght
9 Angle b/n Analyser & Polarizer.

I = Intensity of light tmnsmrttbd through the
polariser.

T = 1, cos*60%

: Rota,tg_

Phusics




I 29 o 02
= = = w0050
I 2 I'= Icos™® 5 Co
PPL J
After Analyser
After polaroid

Brewster's Law (Polarisation by reflection):

IR

AIR RR

UPL. 100%

Polarised

L% to plane of
ncidence

denser
medium

Partially
Polarised
light

Refracted

. Ray

Diffraction:-

Bending of wave around an object.

Diffraction:-

| sk\m minima
Ay 9
T"? \‘ YDFT/
—1 : 10 2AD
—3 D‘f- YDF\J/\ 2
Plav.ar . CB.
wave Fringe
& D > screen
e & YDSE #1!
wett
3¢ Width of C.B. Fringe = -%-}-Q
%t Angular width of C.B.F. = _2A
Minima (D.l) (C.1Y Maxima
asing = nA . A
N : asing = (2n-1y—
Sl m 2
n=1234.0 | nE234.0

£ astng = atand

Resolving Power:-
Ability of optical instrument to distinguish

two neighbouring points.

A. Microscope: (Human eye)

p = R of medium b/n object and lens.
6 = Half angle of cone of light from point

S s= A
< Diffrac" wave
Fresnel | Fraunhoffer
¢ Source & screen at o Source & sereen
Finrte dist" at « dist"
o Spherical wave s Planar wave
front fromt

Wave Optics

object

233




Numerical aperture = psing

P
Y .
d, (A) dZI - (B)
®
L
RP.=B>A RL=A>B
. ¢
B. Telescope:- . M},ﬁi
"l??-e,so\“t\

RL=d6=d,,D
g\ :
a = aperture of 4
objective lens df
diameter

Validity of ray-optics:-

Iske pahile mg‘ Iske baad ray |

Dist" of source & screen (Z)

a = width of C.B. Fringe. '

Imp. points:~

1. 1 inch = 2.54 ¢cm

2. For max R.L. we use max A
Auy '

de " g, ¥
¥* =

w = T

4. f two coherent source of equal

intensity are taken then fringe
visibility is 100%. because 1, = O.

Doppler's effect of light:-

V"—'F 1._}._,\/_" o
C oA
S a?\ = Y,
\ C : C

Interference:-

—4Tt —24 +21T 4

1 \ﬂ ': ] H
51 =31 -1 O +TC +37 +5T

Interference due to thin filim.
# For reffected light:
 Maxima — 2pt cos r = (2n + 1) %
Mininima — 2pt €os r = nA -
# For transmitted light:
Maxima - 2ut cos v = nA
Minima — 2ut cos v = (2n-1) —2-

Diffraction:-

D
“A (B A
a  Ta
—
22
a
Polarisation by scattering

N, Mofecule

unpolarised _
polarised

Physics




- Dual Nature.

Dual Nature of light:

Newton = Light is a Farticle (corpuscule)
~ Explain reflection / vefraction

Huygen - Light [s a mechanical wave

— Ether wmedium Propsed by
- Huygen

- Explain Diffraction / vefraction.

Maxwell -~ - Light is a Non-mechanical
‘ transverse wave.

- No medium required.
de Broglie ~ — Nature loves Symmetry
s Light have dual Nature.

Davission & Geomer — e IS a Wave exp"
verification

G.P. thomson — verification of electron as wave.

1. Photon: _ |
£opy s e o 2x307°) 124008V

A A A(A°)

tndependent

of

frequency
1 ¢
Vphotoh = » (Vphotor\)Med. = T

Jhoto Spl,

Energy of light beam:

nhe

E=nhf :T n= no. of Photons

2. Properties of Photon:

O charge and rest mass =0

O Mowentum of Photon P = %
Q Moving mass of photon m= ?Thc-‘ ® f; _

Q Photon does not deviate in electromagnetic
field but deviate in gravitational field.

2. Power of light:

p:é:“_l"i
t t

No. of photons emitted per unit time = f‘t—

- PA
he _
4. Intensity of light:
= hE _nhv _ nhe | Power
At At AAt Area

if source Is savae, frequency is sawe.

I & no. of phatons.

Q. f Intensity and frequency both becowmes double
then no. of Photorn will be??

AnsS. n = remains same

[« nf

Q. For a given Source. Intensity becomes double then
no. of Phaton wiil?

Ans. becomes double [ n

5. Fractional change in frequency of photon
when it travels "h" distance on earth surface:

éﬁ"gp—l ~ hv
v . f

6. Radiation pressure:

+E¥gh:hv2+o
¢

*Complete Absorption : (p = 1)

!
P=—2-
=zl
{
P=—
co.
A Power
F=PA=—-=
C C

*Complete Reflective : 6 = 1

_ |
P =7 [o+1]
2{
P= v |
F= 2[A - 2Power
c c



7. Phofo_e'l_e'ctﬁc eFfthSI o : S ‘ 1te,vx51t9

O Conversion of light energy to electrical energy. = Sﬂ:ﬂe
' o . o = change
O Explained by Einstein , R D
O Instantaneous process, time lag b/w falling |
of photon and emiting of electron is 107" sec. Vs A, A (. o
O EFFI"CI'BMCQ = ﬂﬁm = 10" tO 10 ) V=2V, 7V
_no of photon " _ Va2Vy PV
O One to one intraction oneg pheton can gject PR— EMF
only one electron. _ _
he ~ Const” for

¢ = Material Properties = hv,, = A

where v, and A, are thereshold frequency
and wavelength.

Ephotmx = CP * (KE)max

any metal

/

hv = av, + eV,
V
he he s
5T ?\0 2 Me\/wx
For PEE .

Vight 2 Vo [Jyada hogi] | i
Agie € Ao [kam hogi]
(KB = €Yo |

= Stopping Potential | | f v

MR* I . Y.
o

e (KE)ax
Intensity o no. of Photon o no of electron «

Photocurrent _

Frequency « energy of Photon « energy of e~ |

(K.E) « stopping potential | v [

+ Photocurrent depends on Intensity not on

frequency. - (KE )y
+ Stopping Potential depends on Frec;uencg not |
on !ﬂtenSitg
8. Graphs:
v = const
[ [ = change f
Phot N -
otocurren _ + If distance b/w Source and plate becomes
L — "k double then stopping potential vemains same
/ > '2_ but photocurrent becomes one fourth.
— + If frequency becomes double then K.E of
EMF
eloctrons becomes more than double.

: Physics



Q. Saturation \,wrent and stopping Potential are 1, and V,, when frequency of light is 1.5 times of threshold
frequency. Now if frequency becomes half thew Saturation curvent and stopping potential will?

Ans. Both becomes zero, Photoelectric effect hoga hi Nahi

49, Matter wavres:

n B !n\Ji /et

mV MV
F&“
K 0y
ST &
(e I &
&
¢
h Charge is in
A= P electrostaties
42 £ <
‘§ 8 % éq:?"f;e
‘g é 7% he“‘z 9 A
S < -
s & o Az—
3 ER2TA . oLk s qEt
e N N P
L
L__nh = A= RB
J2m(13.6)
Vamp Av/s [ = Always Reactangular hyperbola | 10.Compton Effect:
‘ PKB =138 x 10 E=2ev  Visible Region
A Photoelectric Effect:

E=10eV  X-ray Region
h :
AA=A,-A, = —— (1~ 0= .
L —A, 7 (1-cos @), ¢ = scattering angl

[

1 i I )
. n ) = 244 pm
Wavelength of revolving ¢~ for Bohr's orbit: €
WA = 27r ' Pair Production: E = 1.02 MeV
11.X-ray: ‘

(Neutral) E = KeV

Intensity o Tube Cu rrent Frequency X Tube Voltage

l:1<

H, ‘\RD OFT
A= 1 A°(E) = 4 A (E))
CONT!NHUOU_S CHARACTER!ST!CS (Collision b/n accelerated
(Retard” of ¢7) ) ¢ and bonded e7)
1 he A“2me
Ao“—\;;amd?\o‘: hz_ = h—
(AZ(ZM))

Dual Nature




inverse Phenomena of Phatoectric effect
X -ray target atom — High atomic number, Hrg!r melting Point, High Conductlvrtg

=ny

CONTINUOUS | CHARACTERISTICS
(Retard" of ¢7) (Collision b/n accelerated
¢ and bonded ¢

(£ _ he | kN
(KE)(;" - ;\ . .
. cut off A ]
i A O(}‘" E i 5
i Ve A B
i ' - b
® : —> hn A ( A
AO A R(‘Emm) ( K)g. { K)o( ( L)ﬁ O‘L}a ?\
N ‘ ; - For K-Series:
. ’ A
=) _ Fr Pz - 1)2 : I
(Vol Iy
A A, : >y
(Vo) ¥ (Vo
| A, Ay A I
Q. wavelength is A for K line for atosnic wo z = 43 then | Graph is given for two different atom A and of
finel wavelenath for K fine For atomic no z = 24. , '
o atomic no. Z, and Z at cut-off voltage V, and
SOL i_l = 29-% : \/B
AT \43-1 : -
2 z . _ it
A28 (2 .
ALA A @
AN a + ‘ . @
Heisenberg uncertainty principle: R
A
Ax.Ap 2 LE o= h
4 2t . Vv, < Vg cut-off voltage
aLagz b ALAE 2 = .
2 2 Z, > Zyatomic no.

; m

6 Kismat sath de ya na de lekin kabiliyat
jarur sath deti hai. '

(:%:38 D : : Physics



Postulates of Thomson's atomic
model -

Postulate 1: An atom comsists of a positively
charged sphere with electrons embedded in it

Postulate 2: An atom as a whole is electvically
neutral because the negative and positive charges
are equal in magnitude

Thomson atomic  wmodel s compared to
watermelon, Where he considered:

v Watermelon seeds as negatively charged
particles

* The red part of the watermelon as positively
charged :

Limitations of Thomson's atomic
model -

» It failed to explain the stability of an atom
because his mode! of atom failed to explain
how a positive charge holds the negatively
charged electrons in an atom. Therefore, This
theory alsc failed to account for the position
of the nucleus in an atom :

* Thomson's wodel failed to explain the
scattering of alpha particles by thin wetal
forls

*  No experimental evidence in its support

Rutherford Alpha Particle Scattering
Exp. |
No. of Scattered x-Particle

o “,““41_“‘
sin (6/2)
N

Distance of closest approach

x-particle

45N

K‘%.Qz _ 2K232
__mv = =
Ve Yo
bOmbar‘dmg
Partitle

tmpact Parameter (b) :

cot(B/2) = &f?_
O
2kze" cot(6/2)
b=1T—""3
EMV o

1. Most of the positively charged alpha particles
went undeflected through the foil. This shows
 that most of the space in an atom is empty.

2. Few positively charged alpha particles
deflected through small and large angles. This
shows that there is presence of positive center
in the atom. This positive center s known as
nucleus.

3. Very few positively charged alpha particles
bounced back. This is because the wnucleus
is very dense and does not allow the alpha
particles to pass through it.

4. The volume occupied by the nucleus is negligible
compared to the total volume of the atom.
This shows that radius of atom is much higher
than that of the nucleus.

© Detector

Beaw of &
particles

Rutherford's Experiment

Radioactive source




Q. What are the drawbacks of the rutherford

atomic wodel?

Rutherford's atomic wodel failed to explain

the stability of electrons in a circular path.”

He stated that electrons revolve around the
nucleus in a civeular path, but particles in
motion would undergo acceleration and cause
energy vadiation. Eventually, electrons should
lose energy and fall into the nucleus. But it

never happens.

Bohr's Atomic Model :
| ] .

Postulate 1 1 “oX— = gnzze_
R 4

Dostulate 2 wvr = nh

27
Radius of NEP ovbit -
£ hz ya
rz 0 n =053
e ~

Velocity of N Orbit :

3

_ nhe 2
" 2TTmr,  2éh

z
n
V, = 2.18 x10° = m/s

Energies of N orbit :

4 2
_ 1 2 me 2
KE:E—P’AVVL: w2 2

gehn

LY

SRS

Potential: Kinetic - Total energy = —1: % :
1L

= =21 -1

Energy
* Ka Ta Pa
KE
TE "
/ PE
Spec:'af Relations :
o Time Period :
3
JE-LLANNE PYELS
v 7
¢ Acceleration :
| v 2
a, = 7 a. & E .

® Angufar Velocity :
w = 2T/T

w o('zz/ns‘

o Angular freq” :

) 2
Cw = 2TTf FO{E";
'L}
e Curvent:
2
|'=i ,.o(z_z-
ot "

o Mngnetic dipole Moment :

FAY 2

Mz [ A=z—  Tr :E—\iii
271 2

Mo n

Relation B/N Magnetic Moment & ~Angular
Momentum :

Magnetic Field B —5

n

_ _eb o
M= ~2m(L—mvr)

evr
2

e

2m

—
L

=l

Physics




Radiation Energy :

¢ n, (Initial)

—ry Photon

. n, (Final)

/)R = 1/he

1 15.67.2[1 1}

= 1.097 x 10" /m

geh’c

Energy Level Diagram :

P s s imn s s oY

" hz4 -0.8527¢V
nz3 ~1.517¢V
n=2 -5.47%ev

E s - 2
JEwmisgion | Absorpt —1Zer eV

* No. of Spectral Line ;

N - (ny—ny) (ny —ny +1) C"‘z

2 n, .
n
-1 2
N=2~£‘1__lc
2
4a.s.

Recoiling of an atom :

* Momentum :
P= -;L = Rzzh {_j'__iJ

z 2
Ay Ny

* Recoil Energy :
P

S T SE mwass of Recoil atom.

Atoms

H-Spectrum :

1.'\_2 =) o
Rmin = Ewmx( l'L!wa
Line

(.

ny=1

' n,=2 s
- 2
' Amax - Emmc [ l J
Line

n, =1

Lyman Series : [UV]

_l a

7‘min iR =912 A
4 R
P el 1216 A

Balmer Series : [Visible]

N o

A in = R 3648 A
36 o

Max = g"E = 6565 A

Paschen Series : [IR]

q 0
Apin = s 8208 A

144 .
Ao = R C 8 761.1 A

Brackelt Series : [IR]

i6e

Apjn = — = 14592 A°
R
_ 400 ~ o
AMW = TR-_ = 405332 A

Bohr's Quantum Condition from Debroglie
Hypothesis :

nh F
I l."

27Tr = nA =

L= -
21 X

When H-atom is raised from the ground state
to 3™ excited state then - potential energy

‘increases and K.E. decreases.



~ Spectral Series of Atom

1} \ & J .
Pfund

far infraved

YYVYY

Brackett

- far infrared

‘YYYYY

Paschen
near infrared

*Vr##w

Balmer - Visible region

YYVYVY VY 4000A  So00A coo0h  TOOOA -

Lyman
Ultraviolet

Kaam karo aisa ki pehchan ban jaye..
chalo to aisa ki nishaan ban jaye.., are
zindagi to hav koi kaat leta h yoha..., dgar dam
hai to jiyo aise ki misaal ban jaye.d

| . Pkysfc':s




Y Y

mp = 1.67 x 107 Kg = 1.007 amu
m, = 1.67 x 107 Kg = 1.0087 amu
m, = 91 x 10 Kg

m“>mn>mp>mg

Rest Mass Energy :

Nuclear Size :

R, = 1.2f,,

Nuclear Density :

Constant

Volume o A

LY LY
7 7

{ A A

~ Nuclear Binding Energy (Mass Defect) :

Mass of all the )_(Mass of \

Mass defect =(
nucleus /

nucleons of nucleus

Am = [ZMp + (A=ZM, = Mol

.. BE (Binding energy per
Stability o A mass number)

(Size)
o As mass number increases then I stability
increase then decreases.

o Nucleons of lower mass number fuse for
stavility and release energy.

o Nucleons of higher mass number break (fission)
for stability. :

Nuclear Force :

— Short range, Non-central, Non conservative

o ‘weak wuclear force — shortest range (loflém),
repulsive, Mediated by Boson

e Strong nuclear force — Range 107 m,
attractive, mediated by Meson
Always attractive.

Fan = Fep = Fup

Range = 1 Fim
Fuuctear = 200 Eqjoctrostatics !
+ Value :
Q = [BE, — BEg]
Q = +ve (Exo) @ = —ve(Endo)

BEst = 'Enargy Release

" 2
Q= [MReactant - MPmductJ ¢
Q. Which 1s move stable ,,'Xé and JYJ'/' having B E.
24eV and 3eeV respectively.

So{.(%&) - 2% - g
x €

(B-E-) 36 _ =z, (X is more stable
Y

A )y 12 than Y)




Qe A BeD _ .
Energy released:

s D4 : /\
Energy released F A p o
28 -2 C L A

Energyabsorbed
Q. Value of reaction

A+3 — C+D+Q)
Q = [(mprmg) — (metmp)] x ¢
Q = [BE(C) - BED)] - [(BE(A) + BE. (B]

If [myrmg] > (mprmp) L energy

If [B.E. (C+D)] » BE. (A+B)| releasea

L]

]

If marmg < mptmy

if BE. (C+D) ¢ BE. (A+B)

—_senergy

absorbed

Law of Radioactive Decay :

Number of wucleon becomes less and less but
always some left.

Rate of decay o remaining no. of nucleons

S

A=decay const”

Material
prop.
N
A\N ', (__:_\\
dN . No/ N;

= Slope

NOI\

t AR

No. of nucleons decayed :

o Ny M, = Hy=Nge™

SRR PR

U

i Mean Life :

No. of nucleons becomes 37% of. initial.

T = -R—
Half-Life :
’ : n2 0693
No. of Nucleons —s ‘—;"- Ny tism = -ﬂﬂ_- = =

N N
- \ //)tl/z .

/,)T

—
7
t

Activity :

(Rate of disintegrat” of a sample).
1Bq = 1 decay/s

1 Rutherford = 10° dps

1 Curie = 3.7 x 10™° By

t
| Suddenly some .'
nucleons added
at time T .
B T t 7,
A4
z—zx
decay
Y * B
No
change * ,‘,1XA4
z+1f< (6&)
{e) v
_ v (Neutrino)
- (Antineutring)
Physics




x-~decay :

o Recoil velocity of daughter Nuclei :
Q = Released energy in x~decay

A = Mass no. of original nuclef

p-decay :

e Q-value in terms of Atomic Mass :

o BTiQ=[M - MPJCZ
o B Q= [My - M, -2M]¢

Parallel Disintegration :

1 came!

ol

1/2)2

- Nuclear Bomb :~

H-bomb Atom Bomb
{Fusion) (Fission)

—-E = 267 MeV E =200 MeV -
Uncontrolled

Controlled!

Chain r*

—: Nuclear Reactor : -

n = 2.5 nucleons/fission

Rate of Prod” of nucleon
Rate of loss of neutron

K=1 Critical
in paralle! disintegration K<l Controlled
Ag=d, + A, K>i Uncontrolled
ey ~: Power of Reactor :—
(tyz):'iz P:.V\_E.:hMCz
t-.1+t2 t t
MR, et
Time - | No. of nuclei at "t" No. of dis- N, “No NO “
N, (Remaining) integrated N,—N, N, N, -N;
Nuclei (N, — N,) , —— o
[Remam] _ [m«'i‘ra( ] initial
Ldecay | | lremain decay
t=1,, Np/2 N,/2 1:1 201 2:1
t=2,, No/4 3N,/ 4 1:3 4:1 4:3
t=3,, N,/8 7N,/8 1:7 g8:1 g:7
t=4d,, No/16 15N,/16 1:15 16:1 16: 15
NO n n
=N, - —- (1:27-1) (2": 1)
N No
nty, - —2 = =%
i/2 Zn zt/T

Nuclei




o Neutron v/s Proton graph :

MassT
Na. :

/n Unstable
. {n>77F) Adyv i
—2n
+p -
' f-p. ~h
p fen
: Unstable
i -p [PIOPOR
!
.—P I{f
H
> i
7*(5)
N
A
Condition of fusion
1. High temperature = 10K
2. High Pressure
Thermal Power Plant
0N

T

z

\

Electric

Boiler
Generator

Warm Water

Feed Water — a———
Pump :

Cold Water Cooling Tower

 Physics
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Q. Radioactive material A has decay constant 37
and material B has decay constant A. Initially,
they have same number of nuciel. After whot
time, the ratio of number of nuclei of material

B to that A will be 2;- ?

@— N' = Nye ™M 1=-7At
1
- —AE =
No N = Noe t 7A
_ _-BAt+ At
(:: =€
No ¢ = G-TAt

Q. A radioactive wnucleus of mass M emits a
photon of frequency v and the nucleus recoils.
The recoil energy will be

(a) W72 M

(b) zero
{¢) hv
(d) Me” —hv
Ans. (a)
Momentum of a photon
':h_v
c .
Hence, vecoll energy, E = Y7l
S
E = .......C._..._ or E = k vz
2M 2Me

Q. The activity of a radioactive sample is
measured as N, counts per minute at t = O
and Ny/e counts per minute at £ = 5§ min. The
time (in minute) at which the activity reduces
to half its value is '

5
(a) log, 2/5 (b) )
(c) 5 log,, 2 (d) 5 log, 2
Ans. (d) '
Fraction remains after n half lives

%66

' No NO (1)5/T
2T T e = [ —
Given N p o, 2

Nuclei

Q. Two radivactive materials X,

Taking log on both sides, we get
, 5, 1 s
i logl-foge:—-.?fog—i—-; —1:—:{-'-(_]'0‘92)

= T=5lvg, 2
Now, let £ be the time after which activity
reduces to half

t"/5log, 2
1 1 ¢ . .
(‘2— = (“5) = t' =5 {ogf A

and X, have decay constants
SA and A respectively. If
initially they have the same
number of wnuclei, then the
ratio of the number of nuclei

of X, to that __oF X, will be %» |

 Power of
Toal

after a time

The given nuclear veaction can be written as

ZXA . Dnl. N ELIJ N 2He4
- Conservation of mass number gives,
A+l =7+4 = A=10
Conservation of charge number/Atomic No.
gives,
Z+0=2+3 =3 =258
Hemée, Z = 5, A = 10 corresponds to boron
(5810)‘
Ate

(a')ﬂ 149 81 .(b) 1011
{¢) 15 16 (d) 81 : 19
Anc. (a)

Let n, and n, te the number of ctoms in '158
and 4";'!3 ‘sotopes.
Atomic weight




n, x (At. wt. of 1?8) + i, x (At. wt. of 1;1’3)

Ny +hy

n1x10+n2:x11‘

or 10.81 =
n, =y

or 10.81 n, + 1081 n, =100, + 11w,
or 0.81 n, =019 n,
019 14

, ©cs1 81
Q. The activity of a vadioactive sample s
weasured as 9750 counts/min at t = O and
as 475 counts/min at t = 5 min. The decay

(a) 0422/ min (b) 0.691.rain
(&Y 0461/ min (d) 0.230/ min-

~Ans, () :
- According to law of radioactivity

n
or -
n

Noa g™ o o {0
N At

—_— 6

N

Ny
=y

N = final concentration
N, = intial concentraticn
A = decay constant

Taking logarithm on both sides of Eq. (1), we
have ' :

N .
log, (—,;;—) = log, (") = At log, ¢ = At
As we know that, log, x = 2.3026 log,, ¥

‘Making substitution, we get

Q'/SO)

2.302.6 log,, (”C?;'S:—

A=
5

[+ N, = 9750 counts/min and N = a7s
counts/minl .
2.3026 in

= _2_3{_?__2_9_ log,, 10 = Al

= 0461 min

ik

¢Parinde ruk mat, tujhme jaan baki hai,

_ (d)ﬁ_u;!ear shell mo'déf '
A&xs’.(b)_"“- A R
Q. Whichof the following is used as o WkaRE AL

n nuclear veactors ?

(@) Plutonium

(d) Uranium

Ans. (¢)
Q. Energy released in the fission of a single
U™* nucleus is 200 MeV. The fiskipniate: of
qzu”"‘" filled reactor operating at a power
fevel of 5 W IS '
(@) 1.56 x 107 ¢~
(b) 1.56 x 10" s
(¢) .56 x 1077 ¢
(d)1.56 x 107 s
sy

92

1

A

total nuclear ﬁbWék

Fission vate= - .y
o ¥ energy produced/fission ¢ -

Here, total nuclear power = 5W |

Energy veleased per fission = 200 r1eV

Fission rate ® o0 Tev
- s
" 20 ~13 [+ 1 MevJ]
200 x 3.6 x 107 s
- 1-56 x ioli S-j,
manjil dur hai abli, bakut udan baki hai®
Phgsz‘cs.

R




| Semi@dhdUC'ror'_

Types of Material :

1. Conductor :
CB & VB Overlap
o= 10° to 10° sm™

2. Semi-Conductor :

Eg <%V Si &k Ge
oc=120"to10° sm™
_Eg = (ECB)W\M_ (EVB)max

At O k current can flow tarough conductor

but can not flow through semi-conductor.

3, Insulators :

c=10 o107 sm™*

4. Intrinsic Semi-Conduct :
[Pure] —> Si & Ge
At T = O K tnsulator.

Electric Curvent in Intrinsic
Semi-Conductor :

o Intrinsic Semi Conductor :

n, =

— -

J =¢0E

J=en (f'*s+|"{'h)E3 'lI: ’-z+‘-h

o = en (p, + 4y)
>0 He? By
et
B = Y ‘(Meff)holz ? (MeFF)e-
* Condition for intrinsic Semi-Conductor :
nEn, = ;0= en (1, + )

‘o Extrinsic Semi-Conductor :
intrinsic S.C. + impurities = ES.C

. = n = no. of intrinsic charge density

lmpurities
' LY
I Trivalent | Pentavalent]
QO P-type (+) QO N-type (-}
Qom0 w, Q n oy
Q  "B-Family" G "N-Family"
QO Neutral O Neutral
Q ny, 2 NA Q n,.z ND
Q N, = no of acceptor | O Ny = no. of donor fon
ion dengity density
O Fixed —ve ion Q  Fixed +ve ton
O  Acceptor ze accept { O Donor 1e donate kar
udhar lega Ge/Si se ke Ge/Si se bond bna
phir bontd braggn lega '

Law of Mass Action :

2 .
Sl A

R l

N-Type P-Type

n, = Np(Donary = Ny (Acceptor)

2 2 2 2

n, n n, n
n, =— =-—— n_om— e
h n, ND ey NA

. In a semiconductor, the number density of

intrinsic charge carviers at 27°C is 1.5 «x
10 m ™ If the semiconductor is doped with
impurity atom, the hole density increases to
4.5 x 10™" wm™”. The electron density in the

doped semiconductor is

‘ 2
Ans. nn, =n

2 N

W (L.5x10°%Y

= n, —_— S —
g, 4.5 % 1021
1.5x1.5x10°"

4.5 x 107

:>n‘=5><10qm'5




P-N Junction Diode : R , , N
S © . AV(Potential Barrier) Electric Field. .
P N . . . i o
Free hole-ba. 6 0|4 = &~ Free electron | o
Fixed -ve 4= O 0| ™ T Fied +ve - b distance — ¥ — distance
ﬂCCZPfDV onto oo l™ ™+ dOV\aV on : P : . ' :
—
after some time ; '
+ ) ; . . :
Diffusin current‘ﬁ*om P to N due tg | e Kknee Voltage : (V) N : 1
{some electvon diffuse from N to P side & : :
some hole diffuse from P to N side} - V., to flow e & hole pairs
:! [ I . . . + .
.o o : i or = /" gbove wiz. current vises rapidly.
HICSC I I ‘ |
LR IO L Si=07V=07eV
— ‘ Ge = 0.34 V = 0.34 eV .
Depletion region ]
| s Biasing :
Potential Formed due to fminobile _
barvier fixed acceptor and donor ion Forward - Reverse
= =0 '
F e N _ P s N
High  Low Low  High
i Ge g {
8 Electric Field formed from N to P side within Breakdown
. . Voltage
Depletion region : ‘
o Width of depletion @ ot o r b 7V
p OCdopmg- evel © Temp o34V 07V,
: . Vj = Knge Voltage
¥ Drift curvent now from N to P due to electric 8 g
- Field . : fii) :
o At equilibrium ipg = ipgrugion @, z_i_\i
_ _ . Y
? GV‘GPhS : Depl“ iayer width
“0.51m to Tum!
Charge density
Poside | N-side o R |
N . 1% F. Biasing
" distance ‘ No Bt’as:'ng
R. Biasing
+ i : :
N dl'Stﬂth‘- . & 3 distﬂ
e
distance

' | _ :  Physics



® MR Feel Table :

Biasing  |Electric |Potential | Width of (piffusion |iprift
Field  |diff" Depletion

Forward { $ { + i
Reverse % + 3 Lot
Zener Diode Avalanche Breakdown

in high doped semi-C |In low doped semi~C

| In reverse bias as V| In vevese bias at vary -
the ¢ s hole become | high voltage

free due to breaking
of co-valent bond

Reversivle | Not reversible

Diode Biasing
'l ‘>‘ R.B.
v , j R;B_
Y -7V
rm—————ﬂ | F-B-
A -2V

.__.15‘/ >l__7.v N R.B.

Q. Find the curvent through the battery in each
of the circuits shown in figure.

1010 160

10101 1040}

—t

2
3

Semi Conductor

Ans. In fig. () Both diodes are forward biased.
Thus the net diode resistance is O.

— 5‘ —
(10+10)/1010

= 1A

ol v

]

fn fig (i) One diode is forward biased and
other Is veverse biased. Current passes
through the forward biased diode only.

\ 5

Ryt 10+0

Rectifier :

= 0.5A

{=

1. Half-wave rectifier : (1 Diode use)
P@ BN

' Dipde ]
mput
w7 E

Output
pc
ACAH
input
lo SOHz
™ :
VO ’ \-—'/ t
C DL
. output
lo 50Hz
| O\
i
v

Ipe = el Ve = Yo

oo T pe T

lp Vo

Trpms _,_?.'.— Vims :;
Py %
= == x 100 P=iV=—
2 R

1

Ripple Factors : Rectific” Ke a8 Rehne wala
AC.

;
=L o121 N # 100%

'pe

&



2. Full wave rectifier :

o Center tapped rectifier : (2-Diode use)

Dy

A
Y/

@ input R,
AL :
I Cutput ]

ne
AN
M
D}’.
ACA
input
lo - '
S50Hz
, AN S
NG f
DC
output.
+ r + N
Vo - t

v

Ripple Factor = 2x f, .

M = Py/P; x 100

: ' 2V,

'avg = zﬂ-!o VﬂVg = -’TO

i - .'O v - VO

rms T T rms T T
J2 J2

o When cdpacitor s connected parallel with
" load resistance then output voltage remains
constant. '

e Bridge rectifier : (4-Diode use)

Vout

oL, D,0, P, DD,

©

Zener Diode as a Regulator :

B L L .

T

\_/
=<
™~
1~
:gv‘v

g Tz + 1. V, =1, R,
v ‘
3

fra VitV

Vi = Vo = R, = Constant
When diode is working.

Q. For the circuit shown below, the current

through the zener diode is:

. Ry=SKAQ

120V S50VS R,=10K0

Ans. Assuming Z.D. does not undergo breakdown,

curvent n civcurt = = 8mA

12
15000
voltage drop across diode = 80V > 50 V.

The diode undergo breakdown.

70

Current in R, = 05~ 14 mA
Curvent in R, = 0 =5 mA
L0000

Current through diode = 9 mA

Application of Diodes :

 Physics




Solar Cell LED

hv > E, !w<Eg h £ E
vV { 2 A

-

Reverse Biased

i

PR RN A A
Intensity t Photo
Curvrent t

o Act as Light Sensor

& | &

Forward Biasing

f f

v

Ga —As = [nfrarved
Ga—-As—P = Red, Yellow
Ga, P — Red, Green

Transistor :

’
E u;'! :‘. l’»' "‘- N
e I LLYPRE A 3 . .
.ﬂ'l (.1 & .

Dopping : E>C> B
Sizz:C>E>B
1. P-N-P Transistor

pryY Ty
g bl

ie
- L+ |

'
Circuit Configuration :

1. CB Configuration :

2. N-P-N Transistor :

1E=lc+fs

Semiconductor

E C

B
2. CE Configuration :
c

E
3. CC Configuration :

B

s




Applications of Transistor :
."_ Relation b/n o & P :

-
O(mi+B)B_l—o<

s Transistor Chr. of CE Configuration :

Input

MOIEIH 2A130Y

VC €

Cut off Region

Transistor as CE Amplifier :

j/aN

O
/N
N4

Vg = Const

Vv

2

(a) Current Gain (&) :

e Al
Ky = T Kpe = Al
o< <l
O(max =Ca8

: . R,
(b) Resistonce Gain : =

i

(¢) Voltage Gain : (A))

vo [C Rt_
Vi A TR T R
(d) Power Gain :
2

LR,
P .= = 0(2 X R,
. gd”‘k 2 gﬂﬂ’\

: ,E Rl’

T
" //\

Vg = Const”
(a) Current Gain (B) :
| Aal,
Bpc = 7- Bac = m
B =50to500; B> 1
. . R
(b) Resistance Gain : -é‘:-
, S
(c} Voltage Gain : (A)
le Ry
v 'E Rr’
=B x Rgm’n
(d) Power Gain :
2R,
' .Pgain: f;R;
2
- B X Rgal'n

Transistor as a Switzh :

lnput v

Vs zlvss gy
When fnput = O
e

\’%‘9’ Transistor as a CB Amplifier :

Physies




Output :

Vee = Vee = IRy

(.} at one stage (R =~ Vpe
Vg =V, = 2810

i.e. (1) Current is Max!

Transfer Characteristics Curve :

o1
I “C=Mm
. I E VO =0
Cut off| !
Region | { ;f‘;f":‘:t
| Active : g1
[}
L

i Region

ransistors
Uses

Switch —s Cut off / Satur™ Region

Awmplifier — Active

Oscillator —s Active

- Logic Gates :

MR and Ramlal ne bank we joint account open
kiya, dono ko different atm password mila. Atm
me dono ka password match hone ke bad paisa
milega thew atm me Koin sa gate use huaa hai..?

Ans. AND gate

MR aud; car se ja raha hai, Ramlal apna truck fe

ke nikla MR ko takkar marne, Jo aage ya piche
khi se takkar war skta hai, aiv bag open karne ke

liya car me koin sa gate use hoga ....
Ans. OR gate
¢ Fundamental Gates :

(1) OR-Gate :
A
A+B
B:j :

Semiconductor

(2) AND-Gate :

A—
B+ :

(3) NOT-Gate : -

Single
-—1>o—~ output
Single
input
o Universal Gate :

(1) NAND-Gate :

Al e

Be—

—

T NOT Jo-—A

(2) NOR-Gate :

o) Do
Ao

o - Exclusive Gates :

(1) XNOR

(2) XOR :

A - —
AR +AB
B3

o Truth table for all gate

A | BOR|NORIAND|NANDIX-OR|[X-NOR
ool o 1 o i 1
1{0| 1 o O 1 1 0
oliy 1 o o 1 1 o
111 1 0 1 o o 1
253




o Time Scale for different gate

o

1 o1
: 1 -1
A O A— =.
L - N S
: éi—*OR ate
Y : g T
. o i o Le- AND gate
Y : ? " NOR aate
o i o | o i g
Y ;
A e~ NAND gate
g 7 5 :
Y m_ c <— K-OR. gate
Y i e~ X-NOR gate
1 b1 i

- Basic Boolean Exp :

O+A=A OA =0
1+A=1 AA = A
ArAzA 1A= A
AvA=1 AR=0
A=A

De Morgan Principle

Electrical equivalent cireuit

K
s o
LED LED
= \Keg 3)
|
(NOT gate) (AND gate)

oyt

e
| !

{NAND gate) (CR gate) -
" {OR gate)

o Formation of Different gates using NAND gate:

Gate | NOT | AND | OR | NOR

No. of NAND
gate required

1 2 3 | 4

® Formation of Different gates using NOR gate:

Gate - . NOT | AND | OR NOR.

No. of NOR
gate requived |

1 3 2 | 4
* ~—|____:>0——-‘ Single input NAND
- _ and Single input NOR

gate will behave as
o —
_}% NAND gate

NOT gate

]
:‘;:Do__. AND g

L4
OR gate

* Some PYQ .

w2

Transconductance : (g,,)

R, B
Vgar'n:ﬁ—é; G_R,- 'RL 7
| LAl Al
G =g.R In = AV, " AR

Physics
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Q. The device that can act as a complete
electronic circurt is

(@) Junction diode
(b) integrated circuit
(¢) Junction transistor
(d) Zener diode

Ans. (b)

Q. In & transistor circuit shown in figure, if
the base current is 35uA, then the value of
resistor R, is

1
aV

Ans, By HSl.ﬂg.J Vb = ‘;bRb
Rb'—'h\f;ré»i ———Ltg=257kﬂ.
i, 35x10
Q. For a transistor amplifier power gain and
voltage gain are 7.5 and 2.5 respectively. The
value of the current gain will be:

Ans. Power gain = Voltage gain x Current gain
7.5 = 2.5 x Curvent gain
Current gain = 3

Q. A change of 2 mV in base-emitter voltage
causes a change of 1 pA in the base current.
The input resistance of the transistor is

Ans. AV, =2mV=2x10"V
Al,= 1 pA=10"°
For transistors, the input resistance s

R = AV,
oAl
R. = 2 xblO ?
(I s
10

R =2 x 20° = 2k

Q. Achange of 8§ mA in the emitter curvent brings
& change of 7.9 mA in the collector current.
The change in base current requived to have
the same change in the collector curvent is

Ans. In transistors,

=i, + 1,
Al = Al + AL,
d!b = Alle - dfc

Aly= 8 - 74 2 01 mA
Q. Find the cutput boolean function for the fogic
cireuit.
A Av—

B D__

By
Ans. X = ABC

Q. To get output Y = 1 for the following cireuit, -
the correct choice for the input is:

C o
(QA=1,B=0C=0
MHA=1,8B=1,C=0
(c)A=1,B=0,(C=1
(YA=0,B=1,C=0

Ans. {¢)

Q. A combination of logic gates is shown in the
eircuit. If A is at © V and B (s at SV, then the

potential of R is:

R
A o
3 G
(a) OV - by 5V
(¢) 10V (d) Any of these
Ans. (a}

Semiconductor

¢ Manjil Mile na mile yah to kismat ki bat h
hum koshish hi na kare ye to galt bat haid







