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SECTION – A 

 

1. A  B m L 

K  C  m A  B 

v A   

 C A B 
m m m 

 

(1) 
mv

2K
  (2) 

m

2K
 (3) 

mv

K
 (4) 

m
v

2K
 

Sol. (4) 

 

 C AV1 BV1 
m m m 

v 
 

 From conservation of momentum 

 mv = mv1 + mv1 

 V1 = 
V

2
 

 

 AV/2 B V/2 
m m  

 & from energy conservation 

 
2

2 21 1 V 1
mv m 2 Kx

2 2 2 2

  
     
   

 

 
2 2

2mv mv 1
kx

2 4 2
   

 
2

2mv 1
kx

4 2
  

 Then the maximum compression in the spring is  

 
2mv

x
2K

  

 
m

x v
2K

  

- 

2. 2 kg 0.5m 1 ms-1 

300 A ? 

 

300 
A  

(1) 0.80 s  (2) 0.60 s  (3) 0.52 s  (4) 0.57 s  

 

Sol. (4) 



 

 

 

 
mg sin 

f 

300 
A 

 

 
gsin

a
1 c





 

 
9.8sin30º

a
2

1
5





 

 a = 3.5 m/sec2 

 Time of accent 

 V = u + at  

 0 = 1 –3.5 t 

 t =
1

3.5
sec. 

 Time of decent 

 t = 
1

3.5
sec. 

 Total time 
2

T
3.5

 =0.57 sec. 

 
3.  

p

v

C

C

 
  
   

  

 (1) 1.35 (2) 1.02  (3) 1.25  (4) 1.2 
Sol. (4) 
 Degree of freedom of polyatomic gas 
 f = 3 + 3 + 4 = 10 

  = P

V

C

C
=1 + 

2

f
=

2
1

10
  

 12
1.2

10
  

 
 

4. 2E  E r1  r2  R 

R   

 

R 

E 2E 

 

 (1) 1 2
r r   (2) 1 2

r r  (3) 1
2

r
r

2
   (4) 1

2

r
r

2
  
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Sol. (4) 

 

 

R 

E 2E 
A B 

r2 r1 

 

 
1 2

3E

R r r


 
  

 

 

2E 

r1 
B A 

i 

 
 VA = VB 

 2 E = i r1 

 2E =
1 2

3E

R r r 
r1 

 2R + 2r1 + 2r2 = 3r1 

 R = 1
2

r
r

2
  

 

5. 245 Hz x- 300 ms-1 6 cm 

 

 (1)  3Y(x,t) 0.03 sin5.1x 0.2 10 t   
 

 

 (2)  3Y(x,t) 0.06 sin5.1x 1.5 10 t   
 

 

  (3)  3Y(x,t) 0.06 sin0.8x 0.5 10 t   
 

  

 (4)  3Y(x,t) 0.03 sin5.1x 1.5 10 t   
 

  

Sol. (4) 

 Y = A sin (kx - t) 

 A = 
6

2
= 3cm = 0.03 m 

  = 2 f = 2 ×245 

  = 1.5 ×103 

 k = 
31.5 10

v 300

 
  

 k = 5.1 
 y = 0.03 sin (5.1x – 1.5 × 103t) 
 

 

 



 

 

6. C(t) = 25 sin (2.512×1010t), m(t)=5 sin (1.57×108t) 

  

 (1) 1987.5 MHz (2) 2.01 GHz (3) 50 MHz (4) 8 GHz 

Sol. (3) 

  = 2fm(t) 

  = 2×
81.57 10

2




 

  = 50 MHz 
 

7. A  B K1  K2 

A B  

 (1) 1

2

K

K
 (2) 1

2

K

K
 (3) 2

1

K

K
 (4) 2

1

K

K
 

Sol. (3) 

  Vmax = A 

 Given         1A1 = 2 A2 

 We know that  = 
K

m
 

 1 2
1 2

k k
A A

m m
  

 1 2

2 1

A k

A k
  

 
 

8.  I II   

  I    II 

 (a) AC  (i) 
2


;  

 (b) AC  (ii)  

 (c) AC  (iii) 
2


;  

 (d) LCR   (iv) 
1 C L

X X
tan

R

  
 
 

 

 

  

(1) (a)-(ii), (b)-(iii), (c)-(iv), (d)-(i)  (2) (a)-(i), (b)-(iii), (c)-(iv), (d)-(ii)  

(3) (a)-(ii), (b)-(iv), (c)-(iii), (d)-(i)  (4) (a)-(ii), (b)-(iii), (c)-(i), (d)-(iv)  
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Sol. (4) 

 

 

IR 

VL 

VC 

VR 

 
(a) phase difference b/w current & voltage in a purely resistive AC circuit is zero 

(b)  phase difference b/w current & voltage in a pure inductive AC circuit is 
2


; current lags voltage. 

(c) phase different b/w current & voltage in a pure capacitive AC circuit is  
2


; current lead voltage. 

(d) phase difference b/w current & voltage in an LCR series circuit is = 1 C LX X
tan

R

  
 
 

 

 

9. ‘P’ ‘P’ 11R R  

‘P’ P 2R _____  ‘P’ 24 

 

 (1) 
6

2
 (2) 3 (3) 6 2  (4) 5 

Sol. (2) 

 

 

2R 

11R R 

R 

 
 From Kepler’s law 

 T2   R3 

 
2 3

24 12R

T 3R

   
   

   
 

 T = 3 sec 
 

10. v=v0+gt+Ft2 t = 0 x=0 (t = 1 ) 

 

 (1) 0

g
v F

2
   (2) v0+2g+3F (3) v0+g+F (4) 0

g F
v

2 3
 

 
 



 

 

Sol. (4) 
 V = V0 +  gt + Ft2 

 2
0

dx
V gt Ft

dt
    

  
x t 1

2
0

x 0 t 0

dx V gt Ft dt



 

     

 

t 1
2 3

o

t 0

gt Ft
x v t

2 3





 
   
  

 

 0

g F
x V

2 3
    

 

11. 1 kg 12 cm 2 

6 cm  (take In 2 = 0.693). 
 (1) 3.3×102 kg s-1 (2) 5.7×10-3 kg s-1 (3) 1.16 ×102 kg s-1 (4) 0.69×102 kg s-1 
Sol. (3) 

 A = 
b

t
2m

oA e



 

 6 = 
b

120
2 112e




  
 6 = 12 e–b×60 

 60b1
e

2

  

 In(2) = 60b 

 b = 2ln(2)
1.16 10 Kg / s

60
   

12. 2 km 
V

V


 , 1.36% 

 …….. 

 [ :  1000 kgm–3  g= 9.8 ms–2] 
(1) 2.26 ×109 Nm-2 (2) 1.96 ×107 Nm-2  (3) 1.44×107 Nm-2 (4) 1.44×109 Nm-2 

Sol. (4) 

 
 = 

p

V

V




 

 
3gh 1000 9.8 2 10

V 1.36

V 100

   
  


 

  = 1.44 × 109 N/m2  

13. f1  f2 

v1  v2  

 (1) v1+v2 =  

1

2

1 2

2h
f f

m

 
 

 
 (2) v1-v2 =  

1

2

1 2

2h
f f

m

 
 

 
  

 (3) 2 2
1 2 1 2

2h
v v f f

m
      (4) 2 2

1 2 1 2

2h
v v f f

m
    
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Sol. (4) 

 2
1 1

1
mv hf

2
  ____(1) 

 2
2 2

1
mv hf

2
   _____(2) 

 Subtracting equation (1) by equation (2) 

 2 2
1 2 1 2

1 1
mv mv hf hf

2 2
    

  2 2
1 2 1 2

2h
v v f f

m
    

 

14. 

 

 (1)  (2)  (3)  (4)  

Sol. (1) 

 Balmer series of hydrogen atomic spectrum is lying in the visible region, when electron jumps 

from a higher energy level to n = 2 orbit. 

 

15.  

 

Y 

A 

B 
 

 (1) NAND   (2)  AND  (3) XOR  (4) NOR  

Sol. (3) 

 

Y 

A 

B 

(A.B) 

(A+B) 

(A.B) 

 

 y =    A.B . A B  

 =    A B . A B   

 = A A AB AB BB    

 = 0 AB AB 0    

 y = AB AB  

 which is XOR gate 

 



 

 

16. 15   BD 

AC 10 V   

 


10

0 
10


60

5

G 
C 

D 

10V 

A 

B 

 
 (1) 4.87 mA (2) 4.87 A (3) 2.44 A (4) 2.44 mA 

Sol. (1) 

 


10

0 
10


60

5

G 
C 

D 

10V 

A 

B 

10v 0v 

 

 B B D BV 10 V V V 0
10

100 15 10

  
    

 B B D BV 10 V V V
0

20 3 2

 
    

 B B D B3V 30 20V 20V 30V 0      

 53VB – 20VD = 30 ____(1) 

 Similarly 

 D D B DV 10 V V V 0
0

60 15 5

  
    

 VD – 10 + 4VD – 4VB + 12VD = 0 

 - 4VB + 17VD = 10 _____(2) 

after solving equation (1) & (2) 

VD = 0.79 volt 

VB = 0.86 volt 

 Then the current through the galvanometer 

 = B DV V

R


 

 =
0.86 0.79

15


 

 = 4.87 mA 

 



 

 

17th Mar. 2021 | Shift 2 

17. ? 

 

 

(a) (b) 

 

 

v 

P 
 

 

 

 

T 

P 

(c) (d) 

 
 

 

 

T 

V 
 

 

 

 

T 

P 

  

 (1) (c)  (d) (2) (b)  (c)  (3)  (a) (4) (c)  (a) 

Sol. (1) 

 Isothermal process means constant temperature which is only possible in graph (c) & (d)  

 for adiabatic process 

 pv = constant ……(1) 

  PV = nRT 

 
T

p
v

  

 So 
T

v
v

 = constant 

 Tvr-1 = constant ….(2) 

 Similarly, 

 
T

v
p

  

 
T

P
P


 
 
 

=constant 

 P1-r Tr = constant ….(3) 

  differentiating equation (3) w.r.to temp. 

          
1 1 1 1

P T dT T 1 P dP 0
   
      

 
 

   

 
1 1

1 T P 1 TdP

dT PP T

 

 

   
  


 

 It gives (+ve) slope. 



 

 

18. P 

? 

 
P 

r 
I 

I 

I 

 

 (1)  0I 2
4 r


 


 (2)  0I 2

4 r


 


 (3)  0I 2

2 r


 


 (4)  0I 2

2 r


 


 

Sol. (2) 

 

 B = 0 0 0I I I

4 r 4 r 4r

  
 

 
 

 = 0 0I I

2 r 4r

 



 

 B =  0I 2
4 r


 


 

 

19. 5 m 
81

100
(Take g=10 ms-2) 

 (1) 2.50 ms-1 (2) 3.50 ms-1 (3) 3.0 ms-1 (4) 2.0 ms-1 

Sol. (1) 

 

 

 h=5m 

h'=e2h 

e4h e6h 

 
 Total distance d = h + 2e2h + 2e4h + 2e6h + 2e8h +…. 

 d = h + 2e2h (1+e2+e4+e6+…..) 

 d = h + 2e2h 
2

1

1 e

 
 

 
 

 d = 
   2 2 2

2 2

1 e h 2e h h 1 e

1 e 1 e

  


 
 

 Total time = T + 2 eT + 2e2T + 2e3 T +…..  

 Total time = T + 2e T (1+e + e2 + e3+……) 

 = T + 2e.T 
1

1 e

 
 

 
 

 Total time =
 T 1 e

1 e




 

 Average speed of the ball 
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 Vavg = 

 
 

2

2

1 e
h

1 e

1 e
T

1 e





 
 

 

 

 =
   

 
 

2 1 e5 1 e

1 1 e 1 e 1 e

 
 
    

 

 Vavg= 
 
 

2

2

5 1 e

1 e




 

  h1 = e2h 

 281
e

100
  

 
9

e 0.9
10

   

 Vavg = 

 
2

81
5 1

100

1 0.9

 
 

 


 

 = 2.50 m/sec.   

 

20.  

 (1)   

 (2)   

 (3)   

 (4)  

Sol. (3) 

 XL = L  

 ' L
L

X
X

2

 
  
 

 

 I = 
L

V

X
 

 & I’ = 
L

2V
2I

X
  

 

 

SECTION – B 

 

1. 3 m 100 W E 60 W 

x
E

5
x = ________ 

Sol. (3) 



 

 

 I = 2
0

1
C E

2
  

 2E I  

 I = 
Power

Area
 

 E2 
  

P

A
 

 E P  

 
'E 60

E 100
  

 ' 3
E E

5
  

 So the value of x = 3 
 

2. 10 m 
nd2

3

 
2

3  

x
m

13  
‘x’ 

 _________ 

Sol. (30) 

 

 

V=10m 

I n2=3/2 n1=1 

u=15m 

o 

 

 2 1 2 1n n n n

v u R

 
   

 
 

 
 

33 1
212

10 R15

 
 

 
 


 

 
3 1 1

20 15 2R
   

 R =
150

65  

 R = 
30

m
13

 

 Then the value of x = 30 
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3. 2F C1 10V 

8 F C2  C2 

________C  ( )    

 S1 S2 

8 F 
C2 C1 

2 F 

10V 

 
Sol. (16) 

 

 

10v 

20c 
2F 

-20c 

               

 

2F 8F 

v 

0  
 When battery is removed & the capacitor is connected 

 2V + 8v = 20 

 10V = 20 

 V = 2 volt 

 Q = CV 

 Q = 8×2 = 16c 

4. m U(r) = U0r
4 

rn , 

1

n    _____  

Sol. (3) 

 
du

F
dr

 




 

 = —  4
0

d
U r

dr
 

 3
0F 4U r 


 

 
2

3
0

mv
4U r

r
  

 mv2 = 4U0 r
4 

 Then 2v r  

 
nh

mvr
2




  

 Then r3  n   

 r  

1

3(n)  

 So the value of  



 

 

5. 
0 0

2 3ˆ ˆE E i E j
5 5

 


 
 3

0

N
E 4.0 10

C
  Y–Z 0.4 m2 

_________Nm2C–1.   

Sol. (640) 

 

 

E = 

y 

0

2
E

5

x 

z 

Area=0.4m2 

 

 From gauss law 

  E.dA


 

  0

2
E (0.4)

5
 

 
32

4 10 0.4
5
    

 = 640 Nm2 c-1 

 ----- 

 

6. 1 kg 
1

3

F N F  __________. ( ) 

 [Take g = 10 ms–2]   

Sol. (5) 

 

 
1kg 

 
1

3  

 Minimum possible force   

 F = 
2

mg

1



 

 

 min

1
1 10

3
F

1
1

3

 





 

 Fmin = 5N   
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7. f = 9 × 102 Hz  = 800   = 0.25 m 

V(t) = V0 sin(2ft)

t = 
1

s
800

10x x 

  __________.

 ( : 
0

1

4
= 9 × 109 Nm2C–2)     

Sol.7 (6) 

 

 

Ic Id 

   
 Given f = 9 × 102 Hz 

 0 r   

 
080   

 So r 80   

  = 0.25 m  

 V(t) = V0 sin (2ft) 

 Id = 
dq cdv

dt dt
  

 Id = 0 r A d

d dt

 
 (v0sin(2ft)) 

 Id = 0 r
0

A
V (2 f)

d

 
 cos(2ft) ……..(1) 

 & Ic = 
V

R
 

 0
c

V sin(2 ft)
I

d

A






 = 0Av sin(2 ft)

d




 ….(2) 

 divide equation (1) and (2)  

 d

c

I

I
 = 0 r   2f() cot (2ft) 

 2 2d

9
c

I 1 1
80 2 9 10 (0.25) cot(2 9 10 )

I 8004 9 10
           

  
 

 = 
3

9

10

10
 

9
cot

4

  
  

  
 

 = 
3

9

10

10
 

 d

6
c

I 1

I 10
  

 Ic = 106 Id  

 So x = 6 

  



 

 

8.  M 

x a x a
,

3 3 
 x ____ ( ) 

 [a ]   

 

 Y 

a 

 x 

 
Sol. (4) 

 

 

d 
 

2R sin

3



2R cos

3



2R

3

x 

y 

  

 dm =  
1

2
 R ×Rd  

 dm = 
2R d

2

 
 

 xcm = 

/2 2

0

/2 2

0

R 2R
d cos

x dm 2 3

dm R
d

2





  
  
 








 

 

 = 
2R

3
 

/2

0

/2

0

cos d

d





 







 

 = 
2R 2

3

 
 
 

 

 = 
4R

3
 

 So the value of x = 4 
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9. cm3 

0.01 cm3 4 cm2  

1

3
–310 cm

40

 
 

 

100 x × 10–14 m  

  x  _________.  

Sol. 25 

 3
T

4
4t 100 r

3
    

 94 3
100 10

3 40


   


 

 =10-8 cm3 

 10
Tt 25 10 cm   

 =25×10-12 m 

 14
0 Tt 0.01 t 25 10 m    

 = 25 

 

10. 4 kg 5 kg 

0.5  ________N 

 ( ) 

 [Take g = 10 ms–2]    

 

 

F 
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Sol. (30) 

 

 

F 

T 

R 

T 

T 

T 

 

 

  

N 
T 

f 

T 

90g 

m=9kg 

  
 f T   

 N = T  

 (90-T) = T   

 0.5 (90-T) = T 

 90 – T = 2T  

 3T = 90   

 T = 30 N 
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