
SE
T

 
~

3
 

Series 
:X

Y
W

1Z
 

55/1/3 

Code 
No. 

R
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N
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Candidates 
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write 

the 

Q.P. 

Code 

on 
the 

title 

page 
of the 

answ
er-book. PH

Y
SIC

S 
(Theory) 
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M
axim
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M
arks 
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Tim
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ed 
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H
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T
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() Please 

check 

th
a
t 

this 

question 

paper 

contains 
23 

printed 

pages. 

(
)
 Please 

check 

that 

this 

question 

paper 

contains 

33 

questions. 

Q.P. 

Code 

given 
on 

the 

right 

hand 

side 
of the 

question 

paper 

should 
be 

w
ritten 

on 
the 

title 

page 
of the 

answer-book 
by 

the 

candidate. 

fers 
I 

Please 

w
rite 

dow
n 

the 

serial 

num
ber 

of 

the 

question 
in 

the 

answ
er-book 

at 
the 

given 

place 

before 

attem
pting 

it. 

(V
) 

15 minute 

tim
e 

has 

been 

allotted 
to read 

this 

question 

paper. 

The 

question 

paper 

will 
be 

distributed 
at 10.15 

a.m
. 

From
 

10.15 

a.m
. 

to 

10.30 

a.m
., 

the 
P.T.O. 
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candidates 

w
ill 

read 

the 

question 

paper 

only 

and 

w
ill 

not 

w
rite 

any 

answ
er 

on the 

answer-book 

during 

this 

period. 
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(D) 0.10 A 
(B) 3.8 A 

(D) (4 + 6k) uN 
(B) (-3j + 2k) uN 

9 

will be 
output terminals, then current drawn by the transformer from the source 

primary coil of transformer and a 6.0 2 resistor is connected across the 
an ideal transformer is 20: 1. If 240 V ac is applied from a source to the 

The ratio of the number of turns of the primary to the secondary coils in 

2 

(D) 

(B) 

of the drift velocities of electrons in them will be 

in the region. The force acting on the segment is 
+x direction. A magnetic field B= (0.4 mT) j + (0.6 mT) k is switched on, 

Al cm segment of a wire lying along x-axis carries current of 0.5 A along 

(D) 

0.97 A 

B) 

UB 

SECTION - A 

55/1/3 

(A)) 4.0 A 
(C) 

(C) (6 + 4k) mN 
(A) (2j + 3k) mN 

2 
3 

(C) 

ratio 1:2 and radii in the ratio 2:3. If they are connected in parallel across 
Two conductors A and B of the same material have their lengths in the 

(A) 2 

battery, the ratio 

(C) 

(A) 

distance r from charge Q? 
representation of the acceleration of the charge q as a function of 1ts 

and released from rest. Which of the following graphs is the correct 
A charge Q is fixed in position. Another charge q is brought near charge 2 

4 

3. 

1. 



You 

are 

required 
to

 

design 
an 

air-filled 

solenoid 
of inductance 
0.016 
H

 

. 

(B
) 

2866 
(D

) 
3140 

(A
) 

2592 
(C

) 
2976 A

 

voltage 
v =

 
vo Sin 
ot applied 
to

 
a circuit 

drives 
a current 
i =

 
, sin 

(ot 
+

 9) in 

the 

circuit. 

The 

average 

(B) 

i, 
V, 

cos 
consum

ed 
in 
the 

9 

(D) 

2 

(C) 

1 

X
-rays 

are 

m
ore 

harm
ful 

to 

hum
an 

beings 

than 

ultraviolet 

radiations 

because 
X-rays 

(A
) 

have 

frequency 

low
er 

than 

that 
of ultraviolet 

radiations. 

(B
) 

have 

w
avelength 

sm
aller 

than 

that 
of ultraviolet 

radiations. 

move 

faster 

than 

ultraviolet 

radiations 
in 
air. 

(C) are 

m
echanical 

waves 
but 

ultraviolet 

radiations 

are 

electro-m
agnetic 

w
aves. 

(D
) 

1 

A
 

point 

source 
is 

placed 
at the 

bottom
 

of 
a tank 

containing 
a transparent 

liquid 

(refractive 

index 
n) 
to 
a depth 
H. The 

area 
of the 

surface 
of the liquid 

through 

which 

ight 

from
 

the 

source 
can 

em
erge 

out 
is 

8 

nH2 (n
'-

1) (B) 

H
² 1) 

(A) H? (n²+ 
1) 

(D
) 

rH
? V

n'-1 

(C) 

1 

In 
a photoelectric 

experim
ent 

with 
a m

aterial 
of work 

function 
2.l 
eV, 
the stopping 

potential 
is found 
to 
be 

2.5 
V. The 

m
axim

um
 

kinetic 

energy 
of 

ejected 
photoelectrons 
is 

9. 

(B) 
2.1 
eV (D

) 
4.6 
eV 

(A
) 

0.4 
eV (C) 

2.5 
eV 

10. 

W
hen 

a p-n 

junction 

diode 
is forw

ard 

biased 

(A) 

the 

barrier 

height 
and 
the 

depletion 

layer 

width 

both 

increase. 

(B) 

the 

barrier 

height 

increases 

and 
the 

depletion 

layer 

width 

decreases. P.T.0. 
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(C) 

the 

barrier 

height 

and 
the 

depletion 

layer 

w
idth 

both 

decrease. 

(D
) 

the 

barrier 

height 

decreases 

and 
the 

depletion 

layer 

w
idth 

increases. 

55/1/3 
having 
a length 

0.81 
m

 

and 

radius 

0.02 
m. 

The 

num
ber 

of turns 
in 

tne 

solenoid 
should 
be 

power 

(A
) 

Zero 

circuit 

over 
a cycle 
is 

cOs 



U
 

and 
a deuteron, 

all 

m
oVIng 

w
ith 

the 

sam
e 

speed. 

Then 

the 

correct 

relaton 

11. 

Let 
p, Ay 

and 

be 

the 

w
avelengt 

hs 

associated 

with 
an

 

electron, 
a proton betw

een 
them

 
is 

d 

,>
 

(B
) (D

) 

,=
 

, =A
d 

(C) 
>A, 
>

4
 12. 

W
hich 

of the 

follow
ing 

figures 

correctly 

represent 

the 

shape 
of 

curve 
of 

binding 

energy 

per 

nucleon 
as 
a function 
of m

ass 

num
ber 

? 

B.E. A
 

B
.E. 
A

 B) (A) ’A
 

bb 

B.E. 

B.E. A
 

A
 (D

) 

(C
) 

A
 A
 

N
ote 

: Q
uestion 

num
bers 

13 
to 
16 

are 

Assertion 

(A
) 

and 

Reason 

(R
) 

type questions. 

Two 

statem
ents 

are 

given 
- one 

labelled 

A
ssertion 

(A
) 

and 

the 

other labelled 

Reason 

(R). 

Select 

the 

correct 

answ
er 

from
 

the 

codes 

(A
), 

(B
), 

(C) 

and (D
) 

as 

given 

below. 

(A) 

Both 

A
ssertion 

(A) 

and 

Reason 
(R) 

are 

true 

and 

Reason 

(R
) 

is 
the 

correct 

explanation 
of Assertion 
(A). (B) 

Both 

A
ssertion 

(A) 

and 

Reason 

(R
) 

are 

true, 

but 

Reason 
(R) 
is not 

the correct 

explanation 
of Assertion 
(A). Assertion 

(A) 
is true, 
but 

Reason 
(R

) 
is false. 

Assertion 
(A

) 
is false 

and 

Reason 
(R

) 
is 

also 

false. 

(C
) (D

) 

a p-type 

sem
iconductor 

and 

physically 

joining 
it to 

We 

cannot 

form
 

a p-n 

A
ssertion 

(A
) 

: 13. 

: R
eason 

(R
) 

1 

stationary 

orbit 
in 
a hydrogen 

atom
 

is positive. 

14. 

A
ssertion 

(A
) 

: The 

potential 

energy 
of an 

electron 

revolving 
in 

any 

: The 

total 

energy 
of a charged 

particle 
is 

alw
ays 

R
eason 

(R
) positive. 

P.T.O. 
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junction 

diode 
by 

taking 
a slab 
of 

another 

slab 
of a n-type 

sem
iconductor. 

In 
a p-type 

sem
iconductor 

n. >> 
n while 

in a n-type 

sem
iconductor 

h, >> 
o 



m
ove 

a m
agnet 

in
to

 
a coil 
of larg

e 

when 
the 

circuit 
of the 
coil 
is closed. 

induced 

current 
in 
a coil 

with 
its 

circuit 

m
otion 

of a m
agnet, 

is 

such 

that 
it 

A
ssertio

n
 

(A
) 

: It is 

difficult 

to
 num

ber 
of turns 

: The 

direction 
of 

closed, 
due 
to opposes 

th
e 

cause. 

15. 

R
eason 

(R
) 

directly 

1s 
galvanom

eter 

proportional 

1n 

: The 

coil 
of a galvanom

eter 
is 

16. 

A
ssertion 

(A) 
: The Reason 

(R
) 

n identical 

cells, 

each 
of 

e.m
.f. 

E
 

and 

internal 

resistance 
r, are 

connected 

in 

series. 

Later 
on 
it was 

found 

out 

that 

tw
o 

cells 
X

 

and 
Y

 

are 

connected 

in 

reverse 

polarities. 

Calculate 
the 

potential 

difference 

across 

the 

cell 
'X

. 

w
avelength 

600 

nm
. 

The 

SE
C

T
IO

N
 

-B
 

17. 

(a) 

2 

18. 

In a Young's 

double-slit 

experim
ent, 

tw
o 

light 

waves, 

each 
of 

intensity 
I,, 

interfere 
at 
a 

OR (b) 

2 

1.33 
respectively. 

2 

curvature 
17 cm

. 

Find 

its 

focal 

length 
if 
it is im

m
ersed 

in 

water. 

The 

19. 
A

 

double 

convex 

lens 
of glass 

has 

both 

faces 
of the 

sam
e 

radius 
of 

An 

electron 
in 

Bohr 

model 
of hydrogen 

atomn 

m
akes 

a transition 

from
 energy 

level 

-1.51 
eV

 
to 

-3.40 
eV. 

Calculate 
the 

change 
in the 

radius 
of its 

refractive 

indices 
of 

glass 

and 

water 
are 
1.5 

and 

atom
 

per 
5 X

 

107 

silicon 

atom
s. 

If the 

num
ber 

density 
of silicon 

atom
s 

in 

the 

specimen 
is 5 x 1026 

atoms 

m
, 

find 
the 

num
ber 

of 

holes 

created 
per 

21. 
A

 

p-type 
Si 

semiconductor 
is made 
by 

doping 
an 

average 
of one 

dopant 

cubic 

centim
etre 

in the 

specim
en 

due 
to 

doping. 

Also 

give 

one 

exam
ple 

of 

20. 

2 

are 

connected 
in 

parallel. 

This 

com
bination 

is connected 
to 
a 4 S2 

(a) 

Two 

batteries 
of em

f's 
3V 
&& 6V 

and 

internal 

resistances 

0.22&
 

0.4 
S2 

resistor. 
Find: 

SECTION 
-C

 22. 

(ii) 

the 

equivalent 

internal 

resistance 
of the 

combination 

the 

equivalent 
em

f 
of the 

com
bination 

i) 
(ii) 

the 

current 

drawn 

from
 

the 

com
bination 

P.T. 

OR Page 
1l 
of 24 55/1/3 

to 
the 

current 

passing 

through 
it. 

deflection 

suspended 
in 
a uniform

 

radial 
m

agnetic 
field. 

first 

m
inim

um
 

of the 

pattern 

falls 
at 

In 
a diffraction 

experim
ent, 

the 

slit 
is illum

inated 
by 

light 
of 

9=30°. 

Calculate 
the 

width 
of the 
slit. 

point, 

having 
a path 

difference 

on the 

screen. 

Find 

the 

intensity 
at this 

point. 

orbit. 

T'he 

radius 
of orbit 
of electron 
in 
its 

ground 

state 
is 

0.53 
A. 

such 
dopants. 



A
 

conductor 
of length 

is 

connected 

across 

an 

id
eal 

cell 
of em

f 

E. 

K
eeping 

the 

cell 

connected. 

the 

length 
of the 

conductor 
is increased 

to
 

2/ 
by 

gradually 

stretching 
it.. 
If R

 

an
d

R
 

are 

initial 

and 

final 

values 
of resistance 

and 
v, and 
v are 

initial 

and 

inal values 
of 
drift 

(b) 
(i) 

(ii) 

W
hen 

electrons 

drift 

in 
a conductor 

from
 

low
er 

to
 

higher 

potential, 

does 
it m

ean 

that 

all 

the 

free 

electrons' 
of the conductor 

are 

m
oving 

in th
e 

sam
e 

direction 
? 

3 

A
 

particle 
of charge 
q is m

oving 

w
ith 

a velocity 

vat 
a distance 
'd

 

from
 

a 23 

X
 W

ire 

(a) 

the 

m
agnetic 

field 
B, 

the 

m
agnetic 

force 

Fm
, 

and 

(b) 

the 

electric 

field 
E, 

acting 
on 

the 

charge. 

(c) 

3 

An 
ac 

source 
of 

voltage 
v =

 
vm 

Sin 
ot 
is 

connected 
to 
a series 

com
bination 

of LCR 

circuit. 

Draw 
the 

phasor 

diagram
. 

Using 
it obtain 
an 

expression 

24. 

3 

(a) 

A
 

parallel 

plate 

capacitor 
is 

charged 
by 
an 
ac 

source. 

Show
 

that 

the sum
 

of conduction 

current 

(1
) 

and 

the 

displacem
ent 

current 

(L
) 

has the 

sam
e 

value 
at 
all 

points 
of the 

circuit. 

25. 

(b) 

In 

case 
(a) 

above, 
is K

irchhoff's 

first 

rule 

(junction 

rule) 

valid 
at 

each 

plate 
of the 

capacitor 
? Explain. 

P.TO 

Page 
13 
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velocity, 

find 

the 

relation 

betw
een 

(i) 
R

 

and 
R

 and 
(ii) 
v and 
va 

long 

straight 

w
ire 

carrying 
a current 
I as 

show
n 

in 

figure. 
At 
this instant, 

it is subjected 
to

 
a uniform

 

electric 

field 
E

 

such 

that 

the 

particle 

keeps 

noving 

undeviated. 
In 

term
s 

of unit 

vectors 
i, i and 
k, find 

for 

th
e 

im
pedance 

of the 

circuit 

and 
the 

phase 

difference 

betw
een 

applied 

voltage 

and 

th
e 

current. 



(a) 

M
ention 

any 

three 

features 
of results 
of experim

ent 
on 

photoelectrie 

effect 

w
hich 

cannot 
be 

explained 

using 

the 

w
ave 

theory 
of light. 

(b) 

In 

his 

experim
ent 

on 

photoelectric 

effect, 

Robert 
A. 

M
illikan 

found 

the 

slope 
of the 

cut-off 

voltage 

versus 

frequency 
of incident 

light plot 
to 
be 

4.12 
x 10 
15 

Vs. 

C
alculate 

the 

value 
of Planck's 

constant 

fro
m

 
it. 

26 

3 

Draw 

circuit 

arrangem
ent 

for 

studying 

V-1 

characteristics 
of 
a p-n junction 

diode. 

27. 
(a) 

Show 
the 

shape 
of the 

characteristics 
of a diode. M

ention 
tw

o 

(b) (c) 

3 

(a) 

Define 

M
ass 

defect' 

and 

Binding 

energy' 
of a nucleus. 

Describe 

"Fission 

process' 
on 
the 

basis 
of binding 

energy 

per 

nucleon. 

28. 

A
 

deuteron 

contains 
a proton 
and 
a neutron 

and 

has 
a m

as8 
of (b) 

SEC
TIO

N
 

-D
 

Question 

num
bers 

29 

and 
30 

are 

case 

study 

based 

questions. 

Read 

the following 

paragraphs 
and 

answer 
the 

questions 
that 

follow. 

4 x 
1 =

 
4 

A
 

thin 

lens 
is a transparent 

optical 

m
edium

 

bounded 
by 

tw
o 

surfaces, 
at 

least 

one 
of which 

should 
be 

spherical. 

Applying 
the 

form
ula 

for 

im
age 

called 

first 

focal 

point' 

and 

'second 

focal 

form
ation 

by 
a single 

spherical 

surface 

successively 
at the 

tw
o 

surfaces 
of 

a lens, 

one 

can 

obtain 

the 

lens 

maker 

form
ula' 

and 

then 

the 

lens 

side. 

form
ula'. 

A
 

lens 

has 

tw
o 

foci 

29. 

point 
of 

the 

lens, 

one 
on 

each Screen 

(i) 

Convex 
L

ens 

Plate 
on 
H

idden 
Side 
of Box 

Light 
Box with 

Plate 

P.T.0. 
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inform
ation 

that 

you 

can 

get 

from
 

these 

characteristics. 2.013553 
u. Calculate 
the 

m
ass 

defect 
for 
it in 
u and 
its 

energy 

equivalence 
in MeV. 
(m, 
=

 

1.007277 
u, m, 
=

 

1.008665 
u, lu 
=

 

931.5 M
eV

/c) 



of 

in 

figure. 
A

 

black 

vertical 

S
C

reen 
? 

(D
) 

(C) 

(B) 

(A) ii) 

W
hich 

of 

th
e 

follow
ing 

statem
ents 

is 

incorrect 
? 

(A
) 

For 
a convex 

m
irror 

m
agnification 

is 

alw
ays 

negative. 

For 

all 

virtual 

im
ages 

form
ed 

by 
a m

irror 

m
agnification 

1s positive. 

(B
) 

(D
) 

For 

real 

and 

inverted 

im
ages, 

m
agnification 

is always 

negative. 

For 
a concave 

lens 

m
agnification 

is 

alw
ays 

(C) 

perpendicular 
to 
the 

principal 

axis. 
The 

focal 

length 
of each 

part 
will 

(ii) 
A

 

convex 

lens 
of focal 

length 
f' 
is 

cut 

into 

tw
o 

equal 

parts 

be: (B
) 

2 f (A
) 

f 

4 
(D) 2 

(C) OR 

(ii) 
If an 

object 
in 

case 
(1) 

above 
1s 
20 
cm

 

from 
the 

lens 

and 

the 

sereen 
is 

50 
cm

 

away 

from
 

the 

object, 
the 

focal 

length 
of the 

lens 

used 
is 

12 
cm

 

(B) 20 
cm

 

(iv) 

The 

distance 
of an 

object 

from
 

first 

focal 

point 
of a 

biconvex 
lens 
is 
X, 

and 

distance 
of the 

im
age 

from 

second 

focal 

point 
is 
X.,. 

The 

focal length 
of 
the 

lens 
is 

(D
) 

1
0

 
cm

 (C) 
16 
cm

 

(A
) 

(B) 

Vx, 
+

 
x, (A) 

X, X, 

(D) 

P.T.O. 
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W
hich 

th
e 

follow
ing 

represents 
the 

im
age 

form
ed 

on 
the 
correctly 

arrow 

and 
a horizontal 

thick 

line 

with 
o b

o
l 

ave 

nainted 
on 
a glass 

plate 

serves 
as 

the 

object. 

W
hen 

the 

nlote 
is llum

inated, 
its 

real 

im
age 

arran
g

em
en

t 
show

n form
ed 

on 

the 

screen. 

C
onsider 

the 

positive. 



4 x 
1 =

 
4 

consisting 

em
f 

V, a
s 

sh
o

w
n

 

know
n 

S 

As soon 
as 

the 

circuit 
is 

com
pleted 

by 

closing 

key 
S, 

(keeping 
S, 

open) 

charges 
begin 
to 

flow
 

betw
een 

the 

capacitor 

plates 

and 

the 

V
 

The 

charging 

current 

can 
be 

obtained 
by 

differentiating 
it and 

using (em
) 

=
 

mem 

d 
dx Consider 

the 

case 

w
hen 

R
= 

20 

ksQ, 

C= 
500 
uF 

and 

V= 
10 
V. 

The 

final 

charge 
on 
the 

capacitor, 

when 

key 
S, 
is 

closed 

and 
S, 
is (1) 

key 
S, 
is closed 

and 
S, 
is 

open. 

Now 
key 
S, 
is 

closed 

and 
S, 
is open. 

W
hat 

is 
the 

final 

charge 
on 

the 

capacitor 
? 

(iii) 
The 

dimensional 

form
ula 

for 
RC 
is 

(C) 
2.5 
mC 

(A) 
Zero 

5 mC 0.1C
 

(B
) (D

) (ii) 
For 
sufficient 

open, 
ls 

(C) 
25 
mC 

(Á) 
5 uC 

(B) 
5 mC (D

) (B) 
[M

°LOT-
AO) MO LO 

T
A

) 

(D) S, 
1s 

open. 

The 

value 
of current 
in 

the 

(A) 

M
L2 

T-3 
A2) M

L
2

 
T4 
A2) (iv) 

The 

key 
S, 
is 

closed 

and 

(C) 

2e 
mA 

1 (D
) 

(C) 

(B) 
V

e 
mA 

resistor 

after 
5 

seconds, 
is 

mA 

1 (A) 

(iv) 

The 

kev 
S, 
is closed 

and 
S 
18 

open. 

The 

initial 

value 
of charging 

(B
) 

0.5 

current 
in 

the 

resistor, 
is 

(A) 
5 mA 

OR 

(D
) 

1 mA PTO 

(C
) 

2 mA Page 
19 
of 
24 

MA 55/1/3 

and 

R
 of C, a resistor 

resistance 

an 

ideal 

of 
A

 
a capacitor 
30. 

circuit 

as 

R
C

 

series 

circuit. 

battery 
of in 

fig
u

re 
is 

battery 

term
inals. 

The 
charge 
on 

the 
capacitor 

increases 

and 
consequently 

the 
potential 
difference 

V, (=
 

g/C) 

across 

the 

capacitor 
also 

increases 

w
ith 

tim
e. 

W
hen 

this 

potential 

difference 

equals 

the 

potential 

difference 

across 

the 

battery, 

the 

capacitor 
is 

fully 

charged 

(Q
=

 

VC). 

D
uring 

this process 
of charging, 

the 

charge 
q on 

the 

capacitor 

changes 

w
ith 

tim
e 

t as q=Q[1 
-e-RC) 

tim
e 

the 

5 C 
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* at 

are 

coherent 

sources 
? W

hy 

are 

they 

necessary 
tor 

(a) 
i) 31. 5 

Laghts 

fromn 

tw
o 

indenendent 

sOurces 
are 
not 

coherent. 

Explain. 

wO 
SLS 

O.1 
m

m
 

apart 
are 

arranged 
1.20 

observing 
a sustained 

interference 

pattern 

(2) (i1) 

Find 
the 

angular 

width 
(in 

degree) 
of the 

first 

bright 

fringe. 

OR 

(2) 

D
efine 

a wavefront. 
A

n 

incident 

plane 

wave 

falls 
on 
a convex 

lens 

and 

gets 

refracted 

through 
it. 

Draw 
a diagram

 
to 

show 
the incident 

and 

refracted 

wavefront. 

(1) 
A

 

beam
 

of light 

coming 

from
 

a distant 

source 
is refracted 
by a 

spherical 

glass 

ball 

(refractive 

index 
1.5) 
of radius 
15 

cm
. 

Draw the 

ray 

diagram
 

and 

obtain 
the 

position 
of 
the 

final 

im
age 

form
ed. 

(b) 
(i) 

Two 

point 

charges 
5 uC

 

and 
-1 

uC
 

are 

placed 
at points 
(-3 
cm, 0, 0) and 

(3 

cm
, 

0, 0) respectively. 
An 

external 

electric 

field E
=

 
r where 
A

 
=

 
3 x 105 
Vm 
is switched 
on 
in 
the 

region. 

A
A

 

(i) 

32. 
(a) 

5 

Calculate 
the 

change 
in 

electrostatic 

energy 
of the 

system
 

due 

to 
the 

electric 
field. (ii) 

A
 

system 
of 

tw
o 

conductors 
is placed 
in 
air 
and 

they 

have 
net 

charge 
of +80uC 
and 

-80uC 

which 

causes 
a 

potential 

difference 

of 16 
V

 

between 

them. If the 
air 

between 
the 

capacitor 
is 

replaced 
by 
a 

dielectric 

medium 
of dielectric 

constant 
3, what 

will 
be 
the 

potential 

difference 

between 
the 

tw
o 

conductors? 

Find 
the 

capacitance 
of the 

system. 

(1) (2) 
(3) 

If the 

charges 
on 

tw
o 

conductors 
are 

changed 
to 

+160 
uC 

and 

-160 
uC, 

will 
the 

capacitance 
of the 

system 

change 
? 

Give 

reason 
for 

your 

answer. Consider 
three 

metal 

spherical 

shells 
A, B

 

and 
C, each 
of radius R. 

Each 

shell 
is 

having 
a 

concentric 

metal 
ball 
of radius 

R/10. 

The 

spherical 

shells 
A, B

 

and 
C

 
are 

given 

charges 
+6q, 
-4q, 

and 

14g 

respectively. 
Their 

inner 

metal 

balls 
are 

also 

given 

charges -20, 

+8q 
and 

-10q 

respectively. 

Compare 
the 

magnitude 
of the 

electric 

fields 
due 
to 

shells 
A, B

 

andC
 

at a 

distance 
3R 

from their 
centres. 

OR 

(b) 
(i) 

P
.T

.0. 
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m
 

from
 

a screen. 

Light 
of 

W
avelength 

600 
nm

 

from
 

a distant 

source 
is 

incident 
on 

the 

slits. How 
far 
apart 

will 

adiacent 

bright 

interference 

fringes 
be 

on 

th
e 

screen 
? 

(1) 



(11) 

A
 

charge 

-6 

uC 
is 

placed 
at 

the 

centre 
B

 
of a sem

icircle 
of 

radius 
5 cm

, 

as 

show
n 

in
 

the 

feu
re. 

An 

equal 

and 

oppoS1e 

charge 
1s 

placed 
at 

point 
D

 
at a distance 
of 1

0
 

cm
 

trom
 

D. 

charge 
t5 

uC 
is 

m
oved 

from
 

point 
C' to 

point 
"A 

along 
the circum

ference. 

C
alculate 

the 

w
ork 

done 

on 

th
e
 

charge. 

A
 

-bq B
 

+6q D
 

A
 

proton 

moving 

with 

velocity 
V

 
in 
a 

non-uniform 

magnetic 

field 

traces 
a path 
as shown 
in the 

figure. 

13. 
(a) 
() 

R
 

The 

path 

followed 
by 
the 

proton 
is 

always 
in 

the 

plane 
of the paper. 

W
hat 

is the 

direction 
of the 

magnetic 

field 
in the 

region near 

points 
P, Q

 

and 

R
? 

W
hat 

can 

you 

say 

about 

relative 

magnitude 
of magnetic 

fields 
at these 

points 
? 

P 

(ii) 
A

 

current 

carrying 

circular 
loop 
of area 
A

 

produces 
a magnetic 

field 
B

 
at its 

centre. 

Show 

that 
the 

magnetic 

moment 
of the 

loop 2 BA 
Ho 

18 

Derive 
an 

expression 
for 

the 

torque 

acting 
on 
a 

rectangular 

current 
loop 

suspended 
in 
a 

uniform 

magnetic 
field. 

OR 

(1) 

(b) 

(iü) 
A

 

charged 

particle 
is 

moving 
in 
a circular 
path 

with 

velocity 
V

 
in 
a 

uniform 

magnetic 

field 
B. It 
is 

made 
to 

pass 

through 
a sheet 
of 

lead 
and 
as 
a 

consequence, 
it looses 
one 

half 
of its 

kinetic 

energy 
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without 

change 
in 
its 

direction. 

How 
will 
(1) 
the 

radius 
of its 

path (2) 
its 

time 

period 
of revolution 

change? 


