Formuloe of the Chapter

1. Displacement current, I 1 =& %ti
Also [, —80—(EA)—80 dE
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2. Modified Ampere s circuital law
§B dl = =i (1 +1 )

3. Wave velocity, ¢ = vk ‘
4. Energy of photon B hv—’;f

1
VH 8o
6. Speed of em. wave in a material medium,
1

C=—=

T

5. Speed of e.m. wave in vacuum, ¢

i For a wave of frequency v, wavelength Ayt

,‘ o propagatmg along x-direction, the equatlons
. for electnc and magnetic fields are

-~

E;/ Eosm(kx cot)—Eosm_Zﬂ( )-

>JI><
'-1I~

B Bbsm(kx (Dt) BOSII\ 21‘5(

>»1><

\

14, Inten51ty of a wave

Ly
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8. Amplitude ratio of electric and magnehc !
flelds,

B
B, VHogo
9. Propagation constant, k = 2: =2
c
10. Average energy density of E—ﬁeld
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11. Average energy den51ty of B-field
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12. Average energy density of: e.m. wave, i
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jf”Formuloe of the Chapter

i. For any spherical mirror, f = R/2 15. For refraction through a spherical surface,
. j TR S S from denser to rarer medium,
2. Mirror formula, — + —=— =2 i
g R TR By cipa g ke
3 v u R

. Magnification produced by a spherical

16. Power of a surface,
mirror, m= - G R AR

— e e Y = 3 ol SE 1 .
hl u f—-u f P=H2TH,I=ER— (FOI’ alr)
Sl Speed of light i
4. Refractive index = of I}ght}n XEum 17. Focal length of any lens is given by the
Speed of light in medium : 1 R F
& thin lens formula, —=—--.
or p=— L
v
= Wavelength in vacuum _ 18. Magnification produced by a lens,
' Wavelength in medium A’ m=ﬁ=g=L=L——v
4 1 Sini vy ol hy u f+u f ,
6. Snell’s law, Hp=——=-1="2 1 100
sinr v, u, 19. Powerof alens, P=———=—""_
i f(m)  f(cm)
or Hysini=p,sinr 1 1 1
7. Principle of reversibility, ., = ZL 20. P= 7 =(u ‘1)[ R ] .
Hq
1 21. For a combination of lenses
1 2 3 2 Hj .
8. HoX Uax ", =1 or “p,=—2 B
2 3 1 3 11.12 m=my X, X my X ...

22. For two lenses in contact, equivalent focal

9. Lateral shift of a ray through a rectangular length Fiis given by

slab, }
i —=i+i or Power, P=PF + P,
x= sin (i —7) F Ak
cosr
i For 7 lenses in contact,
—tsini[l— Chad ] G 1
- p YRR 7] i
e —sin” i) Wi it T
: TR
10. p= Realdepthh=A ttd e Power P=P + P, +..+ P, .
Apparent dept Pparei 23. The equivalent focal length f of two lenses
Apparent depth = ha separated by distance d is given by
o L

s i SO 1
fli % RA ;

or Power, P=P + P, -d.P,.P,

12. Total apparent shift for compound media 24. For refraction through a prism,

1
11. Apparent shift:t( 1—; ]

: 1 A+d=i+e and r+7=A
=t [ 1 J*‘ t, [ 1= l—l— ]*’ """ 25. In the condition of minimum deviation,
i t L A+d,
13. Relation between p and i, “=sinic i=g r=7, 8=9§,; p;—.—%—‘ ‘
Sln —_—
" 14, For refraction through a spherical surface, A
"' from rarer to denser medium, 26. Deviation produced by a prism of sman
L G i angle, ‘ |
_;,— o u R . d=(p -1 A
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28.

29.

30.

31.

32.

Angular dispersion
=8y =g =(uy, -ug) A
: : &y —8 _My —Hpg
Dispersive power, o= =
) T |
Mean deviation, &= S ; O
Hy T Hp

Mean refractive index, p =

Simple Microscope.

(1) When the final image is formed at the
least distance of distinct vision, the
magnifying power is m=1+ D/ f

(i1) When the final image is formed at

infinity, the magnifying power is
m=2.
i

Compound microwave.

(1) Magnifying power, m=m x m,

(if) When the final image is formed at the
least distance of distinct vision,

m:ﬁ(uBJ:_i[HBJ
Uy Jo fo I8

(iti) When the final image is formed at
infinity,

L D

fo fe

33. Astronomical telescope. (i) In normal
adjustment,

Distance between objective and eyepiece

=fot+ fe
(if) When the final image is formed at the
least distance of distinct vision,

-4(1+5)

Distance between objective and eyepiece

f. D
ol 5

34. Reflecting telescope. m= Jo L

foo fe

where f, = focal length of concave mirror,

=fotu,=fi+

f, = focal length of eyepiece.
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‘:ormuloe of the Chapter

For reflection and refraction of light waves :

: 1 sin i

1. Snell’s law, "y, =——

. sin r
¢ _ Speed of light in vacuum

2. K= v Speed of light in medium

3, Speed of light in vacuum, ¢ =vyj
i A _ Wavelength in vacuum
S Wavelength in medium

5, Wavelength in medium, A = L
n

6. Optical path (in vacuum)
=H x Path in medium

7. Frequency of light remains unchanged

during its reflection or refraction.

For interference at Young’s double slit :
8. Resultant amplitude,
a= ,/af + ag +2a, a, cos ¢

9, Resultant intensity,

I=1 + I, +2 ,/Il I, cos ¢
10. When L=1I= L,

I'=21;(1+ cos ¢)=4 I cosz-zd—’.

11, For a bright fringe, path difference, p=n\

12, For a dark fringe,
p=(2n—1)§, n=12,3,....

13, Distance of nth bright fringe from the centre

of the screen,

X =n%&, n=123 ...

n

14, Distance of nth dark fringe from the centre

of the screen,
’ DA
w = (2 n- 1) g
i : _Da
15, Fringe width, B = I

. d
16. Wavelength of light used, A = %
2
o L a
Ratio of slit widths, —L =-1= -L
) 5 L =

: 2
18, Intensity at maxima, I, o (a, + a,)

ey et N
19, Intensity at minima, I, oc(a, —a,)

20. Intensity ratio at maxima and minima,

2
Lnax _(4+a,)? =[ r+1 J

2
Imm (al_a) r-1
' I1 p
where r=1= |1 _ amplitude ratio of
a, I2
two waves.

For diffraction at a single slit :

21. Condition for nth minimum is
dsin@=n\ where n = X5 .

22. Condition of nth secondary maximum is

dsin®=02n + 1)2&, where n=1,2,3, ..

23. Angular position or direction of nth
minimum,

_nA
n d
24, Distance of n th minimum from the centre
of the screen,

nDA

X, =—

n d

25, Angular position of nth  secondary
maximum,

A
0, =@n+1) X
n =( L5

26. Distance of nth secondary maximum from
the centre of the screen,

5 DA
X, =2n+1)=24
2 =6 )2d

27. Width of central maximum, Bo =2B= ;_5)2.
28. Angular spread of centra] maximum on
either side, @ = + 3

29, Total angular Spread of central maximum,

o
d

2
30. Fresnel distance, DI_. =%.

31. Size of Fresnel Zone, 4. =4/AD.

For resolving power of microscope and telescope:

32, Limit of resolution of telescope,

d9=1.222.




33. Resolving power of a telescope
B 1.0 D

Tde 122

where D =diameter of the objective lens.

34, Limit of resolution of a microscope,
A
2u sin 0

d=

35. Resolving power of a microscope

_1 _2psin®
d A

where 6 = half angle of cone of light from
the point object.

"CHAPTER 10 : WAVE OPTICS -
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For polarisation of light waves :

36. Law of Malus, [ = I cos” 0

37. Brewster law,
H =tan 1,
4 —— (o]
38. L +1, =90

For Doppler effect of light* :

39, Av=v’—v=i_q
\Y Y c
AL AN -A _vp
40. — = =¥ —
A A C
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Formulcz of the Chapter

1. Energy of a photon, E=hv= % y 8. Intensity of radiation

Energy  Power
Area x time Area

2. Number of photons emitted per second,

P
T Incident power = Incident intensity x area
9. Kinetic energy,
3. Momentum of photon, p=mc= ﬂ = ﬁ 2
.k Il v o
; b K== mp* =
4. Equivalent mass of a photon, m= 2 2 2m
5. Work function, Wy =hv, = he M amenenmy p blatiian
Ao 10. de-Brogile wavelength,
6. Kinetic energy of photoelectrons is given by Bl h
Einstein’s photoelectric equation, h= _p RS
i e
Kinax = > M¥max = hv — W, 11. de-Brogile wavelength of an electron beam
accelerated through a potential difference
g ;
=h(v-vy)=h| - —— of V volts is
AR
g i 20
7.1t V, is the stopping potential, the \2meV IV i
maximum kinetic energy of the ejected ; : : : >
Phiots dlictions. 12. Bragg’s equation for crystal diffraction is

5 2dsin®=nA, nis order of the spectrum.
K=—mv? = eV,
2 max



Fcrmuloe of the Chapter

 Rebie B/ o

mvz =

K.E. of a-particle, K = & .
- 1% : 4ne,

1
2
2. Distance of closest approach,

LRt A e
r°=4ns R 4 =41t8 ' 2
0 O TR

3. Impact parameter,
Ze? cot 9—
9 1

CHAPTER - 12 ATOMS

ik Ry

9. S S 2,,
~ kzé*

10. P.E. = .

11. Total energy,
2’ mk?Z%¢'  Rhc_-136
n n’h? T o ¥

12 En =-K.E. or K.E.=— En;
P.E.=-2 K.E.=2 En

- 2n2mk264[1 1]
13. Frequency, v = 3 g
h ngon
8 1 I
14. Wave number, v =—= o R
LT
2 2 2 4
where R = =" M. , is Rydberg’s constant
ch®
2
15. (Ionisation potential = - 13'622 volt
n
3.3
= Tn=2'rcrn 3 n°h T 3

v, AnPmk2Zeh !

— PP i b

PR i 8 AR A v LTI b P . e eSS

FAISERY

a0 s T esis e

AL it SN E .



Formuloe of the Chapter

. - 2 -
1. Einstein’s mass-energy equwalence, E = mc

2. 1 amu =166 x 10'27kg =931 MeV
3. Nuclear radius, R = R(,Am,
where R; =12 x 10" m

Nuclear mass m
4. pnu o SR - = nU3
Nuclear volume f: R

5. Average atomic mass of an element

= Weighted average of the
masses of all isotopes.

6. Mass defect, Am=[Z m, +(A-Z)m, —my]

7. BE. =(Am) &

8. B.E./nucleon = EZE

9. Displacement laws for radioactive trans-
formations are as follows :

() a-decay :
A A-% 4
zX = g X + He

(if) P-decay :

A s 0
Z X Z

A N
it S M S

(iif) y-decay :
if QAT o e
Z z

(Excited state)  (Ground state)

CHAPTER-13 - NwelE]

10. Radioactive decay law :

dN

N—2X AN () N=Nge¥
) i 4
where A =decay constant
log, 2 _06¢
11. Half life: Tj), = i& ===

§ ¥ t
12. N:NO(—) , where n=—
2 1/2

13. Mean life,

MR St Taa
A 0693
or T,,=06931
14. Decay rate or activity of a substance :
L e
|

15. Time required to reduce the radioacti
substance,
_ 2303 No

I
X 0N

R =} AN = AN, e ™

t

16. Decay constant,

022303 No
t N
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e ormuloe of the Chopter

In an intrinsic semiconductor, n=m =n

- At equilibrium in any semiconductor,
2
n M, =,

>. Minimum energy required to create a
hole-electron pair,

Egzhv g

mm

I8
max

Mobility of a charge carrier, pu =

tr | o

5. Electric current, I =eA(n,0, + n,0,)

6. Electrical conductivity,
1
c=—=e(np,+mp,)
p
7. Variation of conductivity with temperature,

E,
C =0, exp —ZkBT

)6‘ For any transistor, Iy =1- + I
¥ For a common base transistor amplifier,

|
(i) ad(.‘:—g and a4 =—

I - AL

1%, Relations between a and B are
B Pt

a=—
1+B 1-a
1. OR gate. It gives high output when either
of the inputs is high, otherwise it gives
low output. Y=A+B
. AND gate. It gives high output when both
the inputs are high, otherwise the input s
low. Y=A.B
M. NOT gate. It gives high output when the
input is low, and vice versa. Y = A
5. NAND gate. It gives low output when
both the inputs are high, otherwise the
outputishigh. Y=A_.B
1)( NOR gate. It gives high output when both
the inputs are low, otherwise the output is
low. Y=A+B
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