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SECTION-A

1. ()
(1) 7. (a) (1)

Note: Electric field lines are towardsthe charge for both B=
C Electric field E1-0-=pthe charges. A Currentdensity j o

2 (a)
(1)

Note: Electric field is a vector quantity. If charges are

8. (a)
(1)

interchanged, direction of E will change but Vis a scalar
Note: magnetic fields due to two semi-circular curves. at

quantity and A & B are at same distance from centre so V the centre are equal and opposite.

remains unchanged. 9. (a) (1)

3. (c)
(1) Concept applied: Lenz Law.

Formula used:o hc 10. (a) (1)

11. (c) (1)

6.63 x10x3x10
=0.0037x10-l6 Note: For pure capacitor, I= E 1

5420 x10-10

IneV=o 0.0037 x10-l6
=2.29eV

e 1.6x10-19
12. (d)

4 (d)
(1)

(1) h
Note: 10-15 m=1 fermi Note: p=

5. (a) (1)

Note:ChargeO is equally distant from both the magnets
13. (b)

(1)

hence force due to both the magentic fields are equal & Ifincident radiation is less than work function of metal,

opposite. electrons are not emitted.

6. (d) (1) 14. (c) ()
Note: As magnet goes inside the coil, flux linked 15. (a) ()

increases and induced current produces in one direction. 16. (c)
(1)

Till the time it is inside the coil, deflection is zero. when
With white light, coloured and overlapped fringes areit goes out, flux decreases and deflection is in the other
formed.

direction.

17. () Equatingwith standard equation

By=B,sin (ot+k)T.

k=300T

Formula =
2T 2T 1

k 200 150

(ii)E = B,c =8 x 106xx108 =2400 V/m

..E=E,sin(wt+kr)N/C
E= 2400 sin (2x 10+3007:x)N/C.

SECTION-B

(1+1) 18. 2e =2a.

h

2m,ka

Ke Ma
7294Ka m,

� Ke= 7294 Ka

(2)



19

B
F, A'

Objective

tiiii===EEEEEEEEI
Magnifying power,

whereD=Least distance ofdistinct vision

20. )
8V 8V 8V 8V

2.592 2.52 2.52 2.52

242

Charging current

I=
totalemf

total resistance

100-32 68

(2.5x4)+24
==2A
34

(i) V=E+Ir
=32+2 x 10=52 V

(1+1)

21. Formula used:

()n=1.65

Take
R R,

1 0.15K
1.65

f'=
165K=-11K
15

It behaves as diverging lens and its focal length

1ncreases.

(i) n, =1.33

1

f"

f"=K -7.82 K
17

(1+1)
It behaves as converging lens and its focal length also

increases.

21. On AC surface (1+1)

light ray goes straight
A

AsZi=0
On AB surface

30
Zi=30º

According to Snell's Law

sini

sin r n,

sin30° 1
60

Sin e (n,-air, n,- glass)
B

sin e=V3
=sin60°>e=60°

2

SECTION -C

22. (i) Formula used E= hv=
hc

(1+2)

=275 nm=275 x 10m

E= 6.63x104 x3x10
=4.5eV

275x10x1.6x10

Transition =4� 2.

hc
(ii) AE =

AE

(a)Transition 4> 3 AEis minimum, 2. is maximum.

(b) Transition 3-> 1 AE is maximum, is minimum.

23.

k a

Z

."E=x=400x

E, = E,=0
=-400a+800a=400a
=400x (.1

=0,4 Nmcl

.ONet enclosedEo



-8.85 x 10-12 x0,4

-3.540 x 10-12C

Omct Electric fluxwith two planes along yz plane.

24. Formula used:E,
1 (Ze)(2e)

E,-8 MelP=8x 106 x 1.6 x10-19J

1 (Ze)(2e)

E
9x10°x2x 80(1.6x 1019y?

8xl.6x10-13

=2.82 x 10-14m

1

Ex

If kinetic energy is doubled, r, will be halved.

25. Formula used: V= E- Ir (1+1+1))ForI=0, V=E
E for 4 cells from the graph=6V

E for each cell =6/4 =1.5 V.

()When V= 0,I=24
V=E-Ir

0=6-2r �r=32
for each cell =0.752

(iii) Formaximum power dissipation

Total internal resistance=external resistance

32 =R

E 61A
r+R 3+3 6

26.)An electron is revolving with linear velocity v and

angular velocity oin its orbit ofradius r.

) Formula used:F qvBsin

F0if0-0
For minimum force, charge should be moving paralle!

or anti-parallel
to magnetic field.

27. () Gamma rays

Frequency range -10l8- 1023 H

(1+141)

(ii) The smallzone layer present on the top of the

stratosphere absorbs ultravíoletradíation from the

which are dangerous and cause genetic darmage to the

living beings and prevents them from reaching the

earth's surface.

(iii) Momentum p =
U
C

When U=Energy transferred.

c=Speed of light

Due tothe large value ofspeedof light,the amountof

momentum transferred by the em waves incident on

the surface is small.

Formula used:e=
LdI

28. (i)
dt

(1.5+1.5)

40x10°(11-1) =100V.e=
4x10-3

(i) Formula used:e2-9)_-(0-
NBA)

t=NBA 50x 2 x10 x102
=0.Ls

0.1

OR
() Theory & Working: Alternating e.m.f supplied by the

a.c. source is

E =E sin ot

P,
S.

Input Output

ACsignal

S

Angularvelocity )= V

Time period of orbit T=
2Tr

Current constituted byelectron in its one revolution

e ev
-.p? M-rT 2r

Ifwe assume the primarycoil to be pure inductance lp

(primary current) lags E,by 90°.
.. cos)=0,P=0,
Nopower is dissipated in primary.

Primarycurrent induces a flux in the core. As core S

connected tosecondarycoilalsosothisflux is linked with

secondarycoil. Fluxchangeswith the changeinprimary
current and an e.m.f inducesin secondarycircuit. 1
circuit is closed induced current flows in the circuit.



()

According to Faraday's law ofinduction,

The induced emfpertums
is same in both the coil

Ep,B-voltage in primary
&secondary coils

ps,ho,oftums in two coils

-k(transformationratio)

for step up E� >Ep.k>1
forstepdown E� <Ep k<1

Formula used: n= Power output E,
Power input E!,

80 20x 14

100 200xI,

20x1x100
0.1254

200× 80

(i) Formula used:n=
Power output E
Power input

80 20x14

100 200xI,

20x 1x100=0.125A
200x80 4

SECTION-D

29. () (c)
30. ()(c)

Formula used:1 d
(4)

Asp-n junction diode doesn't follow ohm'slaw.

()()
()(d) (ii) (a)

Holes move from p type to n type and direction of P=P + P, �P= 1.5D +1D =+2.5D

movementof holes is direction ofcurrent.
(ii) (6)

(iv) (c) 1 1 100

Foridealdiode, resistance=0
=20cm

AV=3- l = 2V

AV=IR �l=
2

=0.01A
(iv) (b)

200 (25)(-20) =-100 cm

OR
25-20

(v)n, > no In p-type holes concentration is more than OR

electron concentration. (iv)(b)

metre) Focal length of diverging less is negative.

SECTION-E

31. (0) At the central point C,the wavelets from the two parts

of wave front coming from the slit have zero path

difference which means they are in same phase and it

gives maximum intensity at C.

To P

Slit

WL
M,

From S a M To C

M,
N

W

Path difference betweenrays fromL&N=NQ =a sin

0 a (for small angle sin 0 )
if a =,then the path difference between any two

corespondingpoints M, &M,oftwo halves ofthe slit

will be Ar= 2 2
Sothe two halves are out of phase and cancel each

other and net intensityat P will be zero.

hence 9=condition of first maxima. As maxima is

on both sidesofcentral maxima.half angular width,

Total angular width ofcentral maximum =
22

a



Linear width of centralmaximum=
22D

whereD=distance of screen.

()Formula used: asin0=(2n+)
when issmall,sin 9

a=32 32

2 2a

3x5890>x10-10

2x0.25 x10-3
=3.534x10 rad

Total width =20 =7.068 x 10- rad

OR

() Normal adjustment:The length of telescope is so

adjusted thatreal&inverted imageof the parallelbeam

coming from distant object, is formed at focus of eye

piece sothat the final imageis formedat infinity (2M)

Expression for electricfield

Consider an infinitely long line charge.

linear charge density ,=/I
Gaussian surface -cylinder ofradius r, if point is at

a distance r fromn the wire.

E

1

According to Gausstheorem

1=curved surfaces

2,3 = flat surfaces [e=90°, cos=0]

E

To

fe

Magnifyingpower: In normal adjustment it is defined

as the ratio of the angle subtended at the eye by the

finalimage to the angle subtended at the eye, by the

object directly, when the final image and the object

both lie at infinite distance from the eye.

AB
tan,BC, CB

(IM)m =
tan

=
AB' C,B

GB'
m=

-fe

fo
(ii) Formula used:m= =7 fo=7fe (2M)

fe

In normaladjustment L=fo +fe=40
7Fe+Fe=40 � fe=5cmn
fo=7x5=35cm

32. (i) Gauss theorem (3+2)

The surface integral of electrostatic field E over any

closed surface S, enclosing a volume V in vacuum

ie.total electric flux is times the total charge ()
enclosed in the surface

=E| ds, =Y�E.2rrl =

E =
2TtE

(ii) (a) In Outer region ofI plate

E =0

(b)Between the plates E =

17x10-22

8.854 x10-12
=1.92 x10°N/C

OR (1+2+2)

(i) Electrostatic Potential :It is defined as the amountof

work alone in bringing a unit charge from infinity to a

point.

SIunit; J/Coulornb or Volt.

U= W,+W+ Wc
where

W,=Work done in bringing charge q, to point A.

W=Work done in bringing charge q, to point B.

W-Workdone in bringing charge q, to point C.

U=0+
1 4192

1
4142 1 442

(i) (a) Equipotential surfaces ofelectricdipole.



()Equipotential
surfaces

oftwo identical positive charges

- separated
byasmall distance.

SI Unit M=2
Weber

-Henry
Ampere

(i)Consider two solenoids s, and s,such that they are

intermingled with each other.

t )nducedemf:Wheneverthe
magnetic flux linked with

aclosed circuit changes, an emfisinduced in it,called

induced emf Faraday's Law of Electromagnetic

induction

(a) First Law: Whenever the magnetic flux linked

with aclosed circuit changes, anemfis induced in

it which lasts only as long asthe flux is changing.

The phenomenon is called electromagnetic

induction.

(6) SecondLaw: The magnitude ofthe induced emf

is equal to the rate ofthe changeof magnetic flux

linked with the closed circuit.

Mathematically e=
do
dt

OR

(i0) A conducting rod PO of length I rotates with angular

velocity 0 over a conducting ring in a uniform

magnetic field B.

Let the rod PO describes by a in t sec.

Area sweptby the rod.
X X

xla-Pa
X X lo

2 2 Aa

Changein flux
X

XQx

d� =BdA XX X X

Hence emfinduced in the rod XX X
RinB x

do-Be=
dA

dt dt

da.

2 dt

2

Current induced

Bl'o

R 2R

OR

() =MI
Ifl= 14, M=
Mutual inductance is numerically equal to magnetic

flux linked with secondary coil if current flowing

through primary
coil is 14.

Let length of each solenoid be I and area of cross

section of each solenoid be A

N,=Numberofturns in coil s,

N,=Numberofturns in coils,

Magnetic field due to currentI, in coil s,

B,=Ho,

Where
Nn1

Magnetic flux linked with the other coil.

�, =N,B,4

=N,4,4
NN2Al,

M= Mutualinductance of coils,=MI
Equating both the expressions ofo,

M= HoMN,A

Note:Mutual inductance is defined for both the coilsand

samefor both.

(iii) Let current in coil c,be I,

Magneticfield due to current I,

B,=Ho
N

Magneticflux linked with coil c

emf induced in the coil c,

d�
e

dt

dt


