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C
ode 

No. 

R
oll 

No. 

C
andidates 

m
ust 

w
rite 

the 

Q.P. 

Code on 

th
e 

title 

page 
of the 

answ
er-book. 

srferaH
 

JF
: 

70 

M
axim

um
 

M
arks 

: 70 

PH
Y

SIC
S 

Tim
e 

allow
ed 

: 3 hours 

7erttta 

H
H

4: 
3 y 

ate 
/ NOTE () Please 

check 

that 

this 

question 

paper 

contains 
23 

printed 

pages. (
)
 Please 

check 

th
at 

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 

answ
er-book 

by 

the 

candidate. 

(IV
) ferG

 
I 

Please 

write 

dow
n 

the 

(V) 

15 

m
inute 

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.0. 
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1 of 
24 728-1 

55/1/1 

(T
heory) 

serial 

num
ber 

of the 

question 
in 

the 

answer-book 

at the 

given 

place 

before 

attem
pting 

it. 

candidates 

will 

read 

the 

question 

paper 

only 

and 

will 

not 

w
rite 

any 

answ
er 

on 

the 

answ
er-book 

during 

this 

period. 



S
E

C
T

IO
N

-
A

 Figure 

show
s 

variation 
of C

oulom
b 

force 

(F
) 

acting 

betw
een 

tw
o 

point 

charges 

with 

,
r
 

being 

th
e 

separation 

betw
een 

the 

tw
o 

charges 
(4, 

4,) and 

(q,, 

4). 
If 
q, 
is positive 

and 

least 
in m

agnitude, 

then 

th
e 

m
agnitudes 

of q
. 

9, and 
q, 

are 

such 

that F 

(9,. 
4,) 

(92 
4) 

4,<
4,<

 
42 

42<q,<43 

(B
) (D) 

(A
) 

42 <
43<

 
41 

93 

41<92 

(e
 

the 

sam
e 

m
aterial. 

"T
he 

w
ire 

Q
 

h
as 

tw
ice 

as 

that 
of wire 
P. If 

th
e 

resistance 
of wire Q

 
w

ill 
be 

T'w
o 

w
ires 

P 

an
d

 
Q

 

are 

m
ade 

of 

th
e
 

diam
eter 

and 

half 

th
e
 

length 

P 
is 
R, 

th
e 

resistance 
of th

e 

w
ire 

2 

AT 

R
 2 

(B) 

R
 

(A) 

(D
) 

2R 

A
 

l cm
 

segm
ent 

of a W
ire 

lying 

along 

x-axis 

carries 

current 
of 0.5 
A

 

along +x 

direction. 
A

 

m
agnetic 

field 
B

 
=

 

(0.4 

mT) 
j +

 

(0.6 

mT) 
k is 

sw
itched 

on, in 
the 

region. 

The 

force 

acting 
on 
the 

segm
ent 

is (-3
+

 
2k) 
uN (-4Ë 

+
 

6k) 
uN 

(B) (D
) 

(A) 
(2j 
+

 
3k) 
mN e) 

(6 
+

 
4k) 
mN 

1 

A
 

coil 

has 

100 

turns, 

each 
of area 

0.05 

m
² 

and 

total 

resistance 

1.5 
2. It is 4. 

0.30 
C

 1.5C
 

(B) (D) 

(A
) 

3.0 
mC (C

) 
0.45 
C

 

You 
are 

required 
to 

design 
an 

air-filled 

solenoid 
of inductance 

0.016 
H

 having 
a length 

0.81 
m

 

and 

radius 

0.02 
m. The 

num
ber 

of turns 
in the solenoid 

should 
be 

5. 

(B
) 

2866 
(D

) 
3140 

(A
) 

2592 (C) 
2976 P.T.O. 
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inserted 
at an 

instant 
in a m

agnetic 

field 
of 90 

mT, 

with 
its 

axis 

parallel 

to the 

field. 

The 

charge 

induced 
in the 
coil 
at 

that 

instant 
is 
: 



1 

(B) 
, V

, 
cos 

1V
O

tage 
v =

 
V

, 
sin 
t applied 
to

 
a circuit 

drives 
a cu

rren
ti=

l, 

Sln 
(ot 
+

 
0) 

m
 

tne 

C
lreuit. 

The 

average 

pow
er 

consum
ed 

in 

the 

circuit 

over 
a cycle 
is (A

) 
Zero 

cO
S 

2 

(D
) 

(C) 

1 

The 

given 

diagram
 

exhibits 
the 

relationship 

between 
the 

wavelength 
of 

The 

three 

points 
P. 
Q

 

and 
R

 

m
arked 

on 

the 

diagram
 

may 

correspond 

Energyt 
P 

R
 

Wavelength 

(A) 

X
-rays, 

m
icrowaves, 

UV 

radiation 

X-rays, 

UV 

radiation, 

m
icrowaves 

M
icrowaves, 

UV 

radiation, 

X-rays 

UV 

radiation, 

microwaves, 

X-rays 

(B) (C
) �) 

1 

4 A
 

beaker 
is filled 

with 

w
ater 

(refractive 

index 
) upto 
a height 
H. A

 

coin 
is 

placed 
at 
its 

bottom
. 

The 

depth 
of 

the 

coin, 

when 

viewed 

along 

the 

near normal 

direction, 
will 
be 3H

 4 

B) H
 4 

(A) 4H 3 

(D
) 

(C) 
H

 
metal 

surface 
is 

plotted 

against 

frequency 
v of the 

incident 

radiation. 
Let 

m
 

be 
the 

slope 
of the 

straight 
line 
so 

obtained. 

Then 
the 

value 
of 

charge 
of 

The 

stopping 

potential 
Vo 

measured 
in 
a photoelectric 

experim
ent 

for 
a 

an 

electron 
is given 
by 
(h 
is the 

Planck's 

constant.) 

(B) 1 
m

h 

(D
 

h 
(A

) 
mh 

P.T.C 
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tne 

electrom
agnetic 

waves 

and 
the 

energy 
of photon 

associated 
with 

them
. respectively 
to 



10. 

Let 
^e 
p and 
A

, 
be 

th
e 

w
avelengths 

ass0ciated 

with 
an 

electron, 
a proton 

A
nd 

a �euteron, 

all 

m
oving 

w
ith 

th
e
 

sam
e 

speed. 

T
hen 

th
e 

correct 

relntiO
n 

b
etw

een
 

th
em

 
is (A

) 
A

>
e
 

(
)
 

>
 > 

11. 

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
 56 

A
 b

6
 

B.E. 

B.E. A
 

A
 (D

) 

(C) 1 

B0 

8
0

 

(A
) 

the 

barrier 

height 

and 
the 

depletion 

layer 

width 

both 

increase. 

12. 

W
hen 

a p-n 

junction 

diode 
is 

forw
ard 

biased (B) 

the 

barrier 

height 

increases 
and 
the 

depletion 

layer 

width 

decreases. 

the 

barrier 

height 

and 
the 

depletion 

layer 

width 

both 

decrease. 

D) the 

barrier 

height 

decreases 

and 

the 

depletion 

layer 

width 

inereases. 

e 

one 

labelled 

A
ssertion 

(A
) 

and 

the 

other 

N
ote 

: Question 

num
bers 

13 
to 
16 

are 

Assertion 
(A) 

and 

Reason 
(R) 

type 

labelled 

Reason 

(R
). 

Select 
the 

correct 

answ
er 

from
 

the 

codes 

(A), 

(B), 
(C) 

and 

questions. 

TW
o 

statem
ents 

are 

given 

(D
) 

as 

given 

below 
: 

Both 

A
ssertion 

(A
) 

and 

Reason 
(K

) 
are 

true 

and 

R
eason 

(R
) 

is the 

correct 

explanation 
of 

Assertion 
(A). 

(A) 
(B) 

Both 

Assertion 
(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. As sertion 
(A

) 
is 

false 
and 

Reason 
(R) 
is 

also 

false. 

(C) 

1 

num
ber 

of turns 

w
hen 

the 

circuit 
of the 

coil 
is 

closed. 

A
ssertion 

(A
): 

It is 

difficult 
to 

move 
a m

agnet 

into 
a coil 
of large 

(D
) 13. 

: T
he 

direction 
of induced 

current 
in

 
a coil 

with 

its 

circuit 

Reason 
(R) 

P.T.O. 
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closed, 

due 

to0 

m
otion 

of 
a m

agnet, 
is 

sich 

that 
it opposes 

the 
cause. 



galvanom
eter 

proportional 
to

 

th
e 

cu
rren

t 

p
assin

g
 

through 
it. : The 

coil 
of a galvanom

eter 
is 

suspended 
in

 
a uniform

 

radial 
m

agnetic 
field. 

directly 

15 

deflection 

14. 

A
ssertion 

(A
) 

: The R
eason 

(R
) 

A
S

S
ertion 

(A
) 

: We 

cannot 

form
 

a p-n 

junction 

diode 
by 

taking 
a Slan 
o 

l5. 

: 

R
eason 

(R
) 

A
ssertion 

(A
): 

The 

potential 

: The 

total 

energy 
of a charged 

particle 
is alw

ays 

positive. 

16. 

R
easo

n
 

(R
) 

2 

SEC
TIO

N
 

-B
 1

: 
A

 

battery 
of em

f 
E

 

and 

internal 

resistance 
r i connected 
to 
a rheostat. 

W
hen 

a current 
of 2A 
is daw

n 

from
 

the 

battery, 
the 

potential 

difference 

across 

the 

rheostat 
is 5V. 

The 

potential 

difference 

becom
es 

4V 

when 
a 

current 
of 
4A

 
is draw

n 

from
 

the 

battery. 

Calculate 
the 

value 
of E

 

and 
r. 

In 
a diffraction 

experim
ent, 

the 

slit 
is illum

inated 
by 

light 
of 

w
avelength 

600 

nm
. 

The 

first 

minimum 
of the 

pattern 

falls 
at 

=
 

30°. 

Calculate 
the 

w
idth 

of the 

slit. 

(a) 

2 

18. 

In 
a Young's 

double-slit 

experim
ent, 

two 

light 

waves, 

each 
of 

intensity 
Io, 

interfere 
at a point, 

having 
a path 

difference 

on 

the screen. 

Find 
the 

intensity 
at 

this 

point. 

OR (b) 

8 

2 A
 

transparent 
solid 

cylindrical 
rod 

(refractive 

indexG
) 

is kept 
in 

air. 
A

 

rav 
of light 

incident 
on 

its 

face 

travels 

along 
the 

surface 
of the 

rod. 
as 

shown 
in 

figure. 

Calculate 
the 

angle 
0. 2 

19. 
28. 

Prove 

that, 
in 

Bohr 

mode 
Of nyarogen 

atom, 
the 

tim
e 

period 
of revolution 

of an 

electron 
in 
nth 

orbit 
1s 

proportional 
to 
n3 

P.T.0 
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a p-type 

sem
iconductor 

and 

physically 

joining 

it to another 

slab 

ofan-type 

sem
iconductor. 

In 
a p-type 

sem
iconductor 

n, >> 
n, 

w
hile 

in 
a n-type 

sem
iconductor 

h
>

e
*

 
energy 
of an 

electron 

revolving 
in

 
any stationary 

orbit 
in 
a hydrogen 

atom 
is 

positive. 



A
 

p-tyPe 
Si 

sem
iconductor 

is m
ade 

by 

21. doping 
an 

average 
o one 

5 X
 

per 

10? the 

specim
en 

Is 5 x 1028 

atom
s 

m-3 

fn
d

 
the 

num
ber 

of holes 

ereatea 
pe 

cubic 

centim
etre 

in
 

th
e 

specim
en 

due 
to

 

doping. 

Als0 

give 

one 

exanpie 
o 

such 
dopants. 

S
E

C
T

IO
N

 
-C

 0.4 
$2 a 4 S2 

Two 

batteries 
of em

fs 
3V

 
&

 

6V 

and 

internal 

resistances 

0.2 
2 are 

(a) 

3 

22. 

(
)
 

th
e 

equivalent 

internal 

resistance 
of the 

com
bination 

the 

equivalent 

em
f 

of the 

com
bination 

1 

(i11) 

th
e
 

current 

draw
n 

from
 

th
e 

com
bination 

OR A
 

C
onductor 

of len
g

th
l 

is connected 

across 
an 

ideal 

cell 

of em
f E. Keeping 

the 

cell 

connected, 
the 

length 

W
hen 

electrons 

drift 

in 
a conductor 

from
 

lower 

to 

higher 

potential, 

does 
it m

ean 

that 

all 

the 

free 

electrons' 
of the conductor 

are 

moving 
in 

the 

sam
e 

direction 
? 

(b) 
(i) 

(i1) 

3 

23. 

Using 

Biot-Savart 
law

, 

derive 

expression 
for 

the 

magnetic 

field 
(B) 
due 
to 

a circular 

current 

carry1ng 

loop 
at a point 
on 

its 

axis 

and 

hence 
at its 

centre. 

24. 

(a) 

Show 

that 

the 

energy 

required 
to 

build 
up 

the 

current 
I in 
a coil 
of 

3 

(b) 

Considering 
the 

case 
of magnetic 
field 

produced 
by 

air-filled 

current 

carrying 

solenoid, 

show 

that 

the 

magnetic 

energy 

density 
of a 

magnetic 
field 
B

 
is 

inductance 
L

 
is G

 

LI?. 
B

 

3 

Darallel 

plate 

capacitor 
1s 

charged 
by 
an 
ac 

source. 

Show 

that 
the Sum

 
of 

conduction 

current 
( and 

the 

displacement 

current 
(I) 

has 

the 

same 

value 
at all 

points 
of the 

circuit. 

25. 
(a) 

(b) 

In 

case 
(a) 

above, 
18 

Kirchbot 
S 

nrst 

rule 

(yunction 

rule) 

valid 
at each plate 

of the 

capacitor 
? 

Explain. 

P.T.O
. 
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atom
 

silicon 

atom
s. 

If in 
atom

s 

th
e 

silicon 

of density 
num

ber 

connected 
in

 

parallel. 

T
his 

com
bination 

is connected 
to

 resistor. 
Find: 

of the 

conductor 
is 

increased 
to 
2l 
by 

gradually 

stretching 
it. 
If R

 

and 
R

 

are 

initial 

an
d

 

final 

values 
of resistance 

and 
v

, 

and 
v, 

are 

in
itial 

and 

nnal values 
of drift 

velocity, 

find 

the 

relation 

betw
een 

(i) 
R

 

and 
R

 and 
(ii) 
VË 

and 
vd 



3 

w
ith 

th
e
 

sam
e 

kinetic 

energy 

T
h

e 

saC
u

ratio
n

 

cu
rren

t 
in 

case 
(a) 
is 

different 

fo
r 

different 

m
t
e
.
 

th
e 

photo 

electrons 

do 

not 

eject I 

th
e
 

All (a) 
(b) (c) 

3 

A
 

deuteron 

C
ontains 

a proton 

and 
a neutron 

an
d

 

has 
a maS5 
O

 2.013553 
u. 

C
alculate 

th
e 

m
ass 

defect 

for 
it in u and 

its 

ener8S 

equivalence 
in

 

M
eV. 

(m
 

=
 

1007277 
u, 
m

 

=1.008665 
u, lu

 
=

 

931.5 

M
eV/c) 

27.(a) 

D
enne 

M
ass 

defect 

and 

Binding 

energy' 
of a nucleus. 

D
escribe 

Fission 

process 
on 

th
e 

basis 
of binding 

energy 

per 

nueleon. 

(b 

3 

D
raw

 
C

reuit 

28. 
(a) 3 

SEC
TIO

N
 

-D
 

M
ention 

tw
o 

inform
ation 

that 

vou 

can 
get 

from
 

these 

character1stics. 

Show
 

the 

Q
uestion 

num
bers 

29 

and 
30 

are 

case 

study 

based 

questions. 

Read 
the following 

paragraphs 
and 

answ
er 

the 

questions 
that 

follow. 

(b) (c) 

4 x 
1 =

 
4 

A
 

circuit 

consisting 
of a 29 

4 

V
 

As 

soon 
as the 

circuit 
is 

completed 
by 

closing 
key 
S, 

(keeping 
S, 

open) charges 

begin 
to 

flow 

between 
the 

capacitor 

plates 

and 

the 

battery 

term
inals. 

The 

charge 
on 

the 

capacitor 

increases 

and 

consequently 

the 

potential 

difference 
V

 
E

 

q/C) 

across 

the 

capacitor 
also 

increases 

with 

tim
e. 

W
hen 

this 

potential 

difference 

equals 
the 

potential 

ditference 

across 
the 

battery, 
the 

capacitor 
is 

fully 

charged 
(Q 
=

 

VC). 

During 
this 

The 

charging 

current 

can 
be 

obtahed 
by 

differentiating 
it and 

using 

Consider 
the 

case 

when 
R= 
20 
ks2, 

C= 

500 
uF 

and 
V= 
10 
V

 

(emn 
=m

er, 

dx 
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o
e
 

BO
es 

oh 

inereasing 

th
e 

w
avelensth 

of light 

incident 
on 
a m

etai 

w
hen 

m
onochrom

atic 

light 
is incident 

on 
a m

etal 

surtaee 

surtace, 

keeping 

its 

intensity 

constant. 

em
ission 

of photo 

electro
s 

stop 
at a certain 

w
avelength 

for 

this 

m
etal. 

t follow
ing 

Answer 

giving 
re 

son 
: 

arrangem
ent 

for 

studying 
V-I 

characteristics 

of a p-n junction 
diode. 

shape 
of the 

characteristics 
of a diode. 

capacitor 
C, a resistor 
of 

resistance 

R
and 

an 

1deal 

battery 
of em

f 
V. as 

show
n 

in 

figure 
is know

n 
as RC 

series 

circuit. 

process 
of charging, 
the 

charge 
q on 

the 

capacitor 

changes 
with 

tim
e 

t as 

q=Q[1 
-e-tRC] 



fin
al 
open, 
is 

(A) 
5 HC 5 mC 0.IC

 

(B
) (D

) 

(C
) 

25 
m

C For 
su

ticien
t 

closed 

an
d

 
S, is open. 

W
hat 

is 
the 

final 

charge 
on the 

capaC
to 

: 

(B
) 

5 mC (D
) 

5 uC 

2.5 
m

C 
(A

) 
Zero (e) 

[M
° 

L
' 

T-1 
A

 

(B) [M
° 

Lº 
TA°] 

nY
 

The 

dim
ensional 

form
ula 

for 

RC 
is (A) 

[M
 

L2T 

A-2 (CY 
M

L
2

T
' 

A
) 

(D
) S. 
is open. 

The 

value 
of current 
n th

e 

(iv) 

T
he 

key 
S 18 

closed 

and resistor 

after 
5 seconds, 
is 

(B) 
V

e 
mA 

1 (A
) 

(D) 
mA 

mA 
Ve' 

(e) 

S, is open. 
The 

initial 

value 
of charging 

OR 

(B) 
0.5 
mA 

(iv) 

The 

key 
S, 
is 

closed 

and current 
in 

the 

resistor, 
1s 

(A
) 

5 mA (e) 
2 
mA 

30. A
 

thin 

lens 
is 
a 

transparent 

optical 

medium 

bounded 
by 

tw
o 

surfaces, 
at 

least 
one 
of which 

should 
be 

spherical. 

Applying 
the 

form
ula 

for 

image formation 
by 
a single 

spherical 

surface 

successively 
at the 
two 

surfaces 
of 

4 x 1
=

 
4 

a 

lens, 

one 

can 

obtain 
the 

"lens 

maker 

formula 

and 

then 
the 

lens formula'. 
A

 

lens 
has 

tw
o 

foci 
- called 
hrst 

focal 

point' 
and 

'second 

focal 

point 
of 

the 

lens, 
one 
on 

each 

side. 

V= 
50 U

 
20 50 

20 
to 

Screen 

(i) ConveX 
Lens 

Plate 
on 

Hidden 
Side 
of Box 

Light 
Box with 

Plate PTO. 

-20 Page 
17 
of 
24 
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The 

ch
arg

e 

on 

th
e 

capacitor, 

is S, and 

S, 
is key 

when 

closed 

(ii) tim
e 

the 

key 

Now 

S, is S, 
key 

is closed 

an
d

 
S

, 
18 

open. 

(D
) 

1 mA 



the 
as 
object. 

figure. 
A

 

and 
a horizontal 

thick 

line 

with 
a ball 

th
e
 

arran
g

em
en

t 

show
n 

in
 

Consider form
ed 

on 

th
e 

screen. 

th
e screen 
? 

(D
) 

(B) 

(A
) ii) 

W
hich 

of 

th
e
 

follow
ing 

statem
ents 

is 

incorrect 
? 

(B) 

For 

all 

virtual 

im
ages 

form
ed 

by 
a mirror 

m
agnification 

18 

positive. 

For 
a convex 

m
irror 

m
agnification 

is alw
ays 

negative. 

(C
) 

For 
a concave 

lens 

m
agnification 

is 

alw
ays 

positive. 

(D
) 

For 

real 

and 

inverted 

im
ages, 

magnification 
is always 

negative. perpendicular 
to 
the 

principal 

axis. 
The 

focal 

length 
of each 

part 
will 

(iii) 
A

 

convex 

lens 
of focal 

length 
f is cut 

into 

tw
o 

equal 

parts 

(B
) 

2f 

be 

(A
) 

f 

(D
) 

4 

2 

(B) 
12 
cm

 

2O 
cm

 

trom
 

the 

lens 

and 
the 

screen 
is 

focal 

length 
of 
the 

lens 

used 
is 

OR 

(iii) 
If an 

object 
in 

case 
(i) 

above 
1s 

50 
cm 

aw
av 

from
 

the 

object, 
the 

(iv) 

The 

distance 
of an 

object 

from 
first 

tocal 

point 
of 
a 

biconvex 
Jens 
is 
X. 

and 

distance 
of the 

image 

from 

second 

focal 

point 
is X

. 
The 

focal 

length 
of the 

lens 
is 

20 
cm

 

(D
) 

1
0

 
c
m

 (
1

6
 

cm
 

(A) 

(B) 
VX, 
+x, (A) 

X, X 

(D) PTO 
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serves 

W
hen 

the 

plate 

im
age 

1s 

real 

illum
inated, 

its 

is 

black 

vertical 

arrow
 

are 

painted 
on 
a glass 
pla 

of W
hich 

follow
ing 

correctly 

the 

on 
form

ed 

im
age 

th
e 

represents 



SE
C

T
IO

N
 

-E
 Tw

o 

point 

charges 
5 iC

 

and 

U
 

) ahd 
(3 

cm
, 

0, 0) respectively. 

An 

external 

electre 

5 

T
 

w
here 

A
 

=
 

3 x 105 

Vm
 

is sw
itched 

on 
in 

the 

regioI 

C
aleulate 

the 

change 
in 

electrostatic 

energy 
of 

the 

system
 

aue 

to 

th
e 

electric 

field. A
 

SY
Stem

 
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

 

betw
een 

them
. 

(11) 

Find 

the 

capacitance 
of the 

system
. 

(1) If the 

air 

betw
een 

the 

capacitor 
is replaced 
by 
a dielectric 

m
edium

 
of dielectric 

constant 
3, what 

will 
be 
the 

potential 

difference 

betw
een 

the 

tw
o 

conductors? 

(2) 

and 

-160 
C, will 
the 

capacitance 
of the 

system
 

change 
? 

(3) 

If the 

charges 
on 

two 

conductors 
are 

changed 
to 

+160 
HC 

Give 

reason 

for 

your 

answ
er. 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 

m
etal 

balls 
are 

also 

given 

charges -2q. 

+8q 
and 

-10q 

respectively. 

Compare 
the 

magnitude 
of the 

OR 

(b) 
(i) 

A
 

B. 

A
 

charge 
-6 

uC 
1s 

placed 
at 
the 

centre 
B

 
of a 

semicircle 
of 

radius 
5 

cm, 
as 

shown 
in 

the 

ngure. 
An 

equal 
and 

opposite 

(iü) 

-6q B
 

+6q D
 

(-3
 

cm
n, 

-1
 

at 
placed 

points 
ul 
are 

electric 

fields 

due 
to 

shells 
A, B

 

and 
C

 
at 
a distance 
3R 

from 

their 
centres. cm

 
10 

of a distance 
from

 

at 
D

 charge 
is 

placed 
at 

point the 

along 

A
 

point 

to 
'C

 
point 

from
 

charge 
+5 

uC 
is 

moved 

charge. 
the 

on 
done 

w
ork 

circum
ference. 

Calculate 
the 



5 

(i) 

A
 

proton 

m
oving 

w
ith 

velocity 

-uniform
 

field 

traces 
a path 
as 

show
n 

in
 

th
e 

figure. 

R
 

P 

(11) 

A
 

current 

carrying 

circular 

loop 
of area 
A

 

produces 
a m

ag
n

ee 

field 
B

 
at its 

centre, 

Show
 

that 

the 

m
agnetic 

T
he 

path 

follow
ed 

by 

the 

proton 
is 

alw
ays 

in 

th
e 

plane 
of the 

paper. 

W
hat 

is 

the 

direction 
of 

the 

m
agnetic 

field 
in

 

the 

region 

near 

p
o

in
ts 

P, Q
 

and 

R
?
 

W
hat 

can
 

vou 

say 

ab
o

u
t 

relative 

m
agnitude 

of 

m
agnetic 

fields 
at these 

points 
? 

VA 2 
Ho 

18 

(b) 

D
erive 

an 

expression 
for 

the 

torque 

acting 
on 
a rectangular 

current 

loop 

suspended 
in 
a uniform

 

m
agnetic 

field. 

OR 

{ii) 

Acharged 

particle 
is moving 
in a circular 
path 

with 

velocity 
V

 
in 
a 

uniform
 

m
agnetic 

field 
B. 
It is 

made 
to 

pass 

through 
a sheet 
of 

without 

change 
in 
its 

direction. 

How 
will 
(1l) 

the 

radius 
of its 

Dath 

lead 

and 
as 
a 

consequence, 
it looses 
one 

half 
of its 

kinetic 

energy (2) 
its 

time 

period 
of revolution 

change 
? 

5 

W
hat 

are 

coherent 

sources 
? Why 

are 

they 

necessary 
for observing 

a 

sustained 

interference 

pattern 
? 

(2) 

Lights 
from 

tw
o 

independent 

sources 
are 
not 

coherent. 

Explain. (ii) 

Two 

slits 
0.1 
mm 

apart 
are 

arranged 
1.20 
m

 

from 
a screen. 

Light 
of 

(1) 

33. 
(a) 
(1) 

slits. 
the 

on 

Find 
the 

angular 
width 
(n

 

degree) 
of the 

first 

bright 

fringe 

(1) 

C
onvex 

OR 

(2) 

by 
is 

final 
the 

incident 
and 

refracted 

wavefront. 

(b) 
(i) 

(ii) 

92 
of24 

m
agnetic 

in
 

V
 

a non: 

m
om

ent 
of the 

loop BA 

is wavelength 
600 
nm 

from 

distant 

source 

incident 

a 

How 
far 

apart 

will 

adjacent 

bright 

interference 

fringes 
be 

on the 
screen? a on 

nt Define 

wavefront. 
An 

incident 
plane 

wave 

falls a show
 

the 

to 
D

raw
 

a diagram
 

it. lens 
and 
gets 

refracted 

through 

source 
refracted 

a a beam 
of 

light 

coming 
trom 

distant A
 

cm
. 

D
raw

 
15 

of radius 

1.5) spherical 
glass 
ball 

(refractive 
index 

form
ed. 

im
age 

the 
ray 

diagram 
and 

obtain 

position 
the 
of 
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