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SECTION – A 

 

1. 25 m 75 m 

 (1) 200 (2) 400 (3) 100 (4) 300 

Sol. (3) 

 Given that, height of peak of antenna : H = 25 m. 

 As, we know that 

   4H 

  4×25 

  100 m 

 (3) 

 

2. m  F 

K 'a'  

 (g ) 

  

 


F  

 

 (1) 
 

     
 

K

F F
cos g sin

m m
 (2) 

K

F F
cos g sin

m m

 
     

 
 

 (3) 
K

F F
cos g sin

m m

 
     

 
 (4) 

K

F F
cos g sin

m m

 
      

 
 

Sol. (1) 

 Drawing the FBD of the block. 

  

N 



F 
Fsin

Fcos

mg 

KN 

^ 

a 

 

 N = mg – Fsin  …(1) 

 Also, Fcos – KN = ma …(2) 

 Substituting the value of N from eq. (1) in eq. (2) 

  Fcos – K(mg–Fsin) = ma 

  
K

F F
a cos g sin

m m

 
      

 
 

  (1) 



 

 

3. m l  A 

DB  

  

D C 
m 

m m 

m 

l 

l 

l 

l 

A B  

 (1) ml2 (2) 3ml2 (3) 3 ml2 (4) 2 ml2 

Sol. (2) 

  

D C m 

m 
m 

m 

l 

l 

l 

l 

A 
B 

d 

 

 2 2AC l l   

 AC l 2  

 
l 2

d
2

  

 
l

d
2

   

 Moment of inertia about the axis passing through A : 

 I = m(O)2 + m(d)2 + m(d)2 + M(AC)2 

  I = O + m

2
l

2

 
 
 

 + m

2
l

2

 
 
 

+ m  
2

l 2  

 
2 2

2ml ml
I 2ml

2 2
     

  I = 3ml2 

  (2) 
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4.  

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

Sol. (3) 

 Stopping potential depends on frequency, according to Einstein's photoelectric equation. 

 h – h0 = eV 

 0

h h
V

e e
      

  (3) 

 

5. 'a' cm nth (n–1)th 

mm  

 (1) 
n 1

a
10n

 
 
 

 (2) 
10a

n
 (3) 

 

10na

n 1
 (4) 

 

10a

n 1
 

Sol. (2) 

 n VSD = (n–1) MSD 

 
n 1

1 VSD MSD
n

 
  
 

 

 LC=1 MSD – 1 VSD 

 
n 1

1MSD MSD
n

 
   

 
 

 
MSD

1MSD 1MSD
n

    

 
MSD

n
  

 
a

cm
n

  

 
10a

mm
n

  

  (2) 

 

6. 500 MHz y-

8B 8.0 10 zT 


 
 (  = 3×108 ms–1) 

   x,y,z  x, y  z  

 (1) 2.6 x V/m (2) –2.6 y V/m (3) 24 x V/m (4) –24 x V/m 

Sol. (4) 

 E0 = BC 

 E0 = (8×10–8)×(3×108) 

  E0 = 24 

 Direction of wave travelling is in E B
 

 

 So    x z y     

  E  = –24 x  V/m 

  (4) 

 

 



 

 

7. 1.6×1012 m  8.0×1010 m 

6×104 ms–1,  

 (1) 1.5×103 m/s (2) 4.5×103 m/s (3) 3.0×103 m/s (4) 6.0×103 m/s 

Sol. (3) 

  

r1 r2 

v1=6×104m/s 

2 

v2=? 

1 

 

 Let point 1 is nearest point, 

 and point 2 is farthest point. 

 Given, r1 = 8×1010m & r2 = 1.6×1012m 

 By angular momentum conservation 

 L1 = L2 

 mr1v1= mr2v2 

 1 1
2

2

r v
v

r
   

 
10 4

2 12

8 10 6 10
v

1.6 10

  
 


 

 v2 = 3.0×103 m/s 

 (3) 

 

8. 200 g 

20 cm 40 s 

 

 (1) 6.28×10–3 N (2) 0.0314 N (3) 9.859×10–2 N (4) 9.859×10–4 N 

Sol. (4) 

 Nsormal force will provide the necessary centripetal force. 

  N=m
2R 

 Also; 
2

T


 

 

 
   

2

2

4
N 0.2 0.2

T

 
  

 
 

 
 

 

2

2

4 3.14
N 0.2 0.2

40


     

  N=9.859×10–4 N 

  (4) 
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9. RC AC CRO 

 

  

R 

C ~ 
CRO 

 

 (1)

 

 

 (2) 

 

 

 (3) 

 

 

 (4) 

 

 

Sol. (2) 

 Assuming AC start with positive voltage, when +ve voltage is across input then the capacitor 

start charging, trying to reach saturation value, till there is +ve voltage across input, when –ve 

voltage of AC appears across input, the capacitor starts discharging till there is –ve voltage 

across input and this process of charging and discharging keeps on going alternatively. 

  

+ – 
For charging 

+ 

– 

+ 
– 

increasing current  

+ – 
For discharging 

+ 

– 

– 
+ 

decreasing current  

  

charging 

discharging  

  (2) 



 

 

10.  

 (1) (intensive)  

 (2) (Extansive)  

 (3)  

 (4)  

Sol. (3) 

 Heat and work are path function. 

 Heat and work depends on the path taken to reach the final state from initial state. 

 (3) 

 

11. l A  

V 

 

 (1) 
1 l

4 VA
 (2) 



3 VA

4 l
 (3) 



VA
4

l
 (4) 



1 VA

4 l
 

Sol. (4) 

 We know that 

 
l

R
A

   

 Now, new length : l'=2l 

 new area of cross section : A'=A/2 

  New resistance : 
2l

R '
A / 2

    

 
l

R ' 4
A


   

  R'=4R 

  Resultant current : 
V

I
4R

  

 
1 VA

I
4 l

 


 

  (4) 
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12. 3×10
5
 Pa 

 

 ( 1×10
5
 Pa  10

3
 kg m

–3
, g = 10 ms

–2  
)  

 (1) 
200

%
3

 (2) 
5

%
200

 (3) 
200

%
5

 (4) 
3

%
200

 

Sol. (1) 

 P = P0 +hg=3×105 Pa 

  hg = 3×105–1×105 

 
 hg = 2×105 

 2hg = 4×105 

 P'=P0+4×105 

 P'=5×105Pa 

 % increase in pressure 
P ' P

100
P


   

 
  5

5

5 3 10
100

3 10

 
 


 

 
200

%
3

  

 (1) 

 

13. 14 cm 

18 cm BH = 0.4 G , 

 (1 G = 10–4T) 

 (1) 28.80 J T–1 (2) 2.880 J T–1 (3) 2.880×103 J T–1 (4) 2.880×102 J T–1 

Sol. (2) 

  

7cm 

7cm 

+m 

–m 





B0 

18cm 

r 

BH 

B=2B0sin

r 

B0 

 
 B=2B0sin 

 0

2

m 7
B 2

4 rr


 


 

 
 

4 7 4

3/2
2 2

m 7
0.4 10 2 10 10

7 18

  
     


 

 
 

3/224 10 373
m

14

 
   

 
14

M m 14cm m
100

      

 
 

3/2
0.04 373 14

M
14 100


    

  M=2.880 J/T 



 

 

  (2) 

14. V 16 g , 28 g   44 g 

T R  

 (1) 
4RT

V
 (2) 

88RT

V
 (3) 

5 RT

2 V
 (4) 

3RT

V
 

Sol. (3) 

 No. of moles of O2 : n1=
16

32
=0.5 mole 

 No. of moles of N2 : n2=
28

28
=1 mole 

 No. of moles of CO2 : n3=
44

44
=1 mole 

 Total no. of moles in container : n=n1+n2+n3 

 n=0.5+1+1=
5

2
moles 

 Now; PV=nRT 

 
nRT

P
V

  

 
5 RT

P
2 V

  

  (3) 

 

15. L  

  

R1 R2 
× 

× 


v  


B  

× 

× 

 

  R1  R2 

B  

v R1  R2 I1  I2 

 

 (1) I1 I2   

 (2) I1  I2  

 (3) I1 I2  

 (4) I1  I2  

 

 

 

 



 

 

16th March 2021|Shift 1 

Sol. (1) 

  

R1 R2 

I2 I1 

> < 

1 2 

× 

× 

× 

× 

v


 

B


 

 

 When bar slides, area of loop 1 decreases and that of loop 2 increases. Magnetic flux decreases 

in 1 and increases in 2. Therefore induced emf and current resist this change. As a result B 

should increase in 1 and decrease in 2. So I1 should be clockwise and I2 anticlockwise. 

  (1) 

 

16.  

  

50 

10 

0 200 400 x(m) 

v(ms–1) 

 

   

 (1) 

 

18 

2 

0 200 400 x(m) 

a(ms–2) 

 

 (2) 

 

18 

2 

0 200 400 x(m) 

a(ms–2) 

 



 

 

 (3) 

 

18 

2 

0 200 400 x(m) 

a(ms–2) 

 

 (4) 

 

18 

2 

0 200 400 x(m) 

a(ms–2) 

 

Sol. (1) 

 We know that ; 
dv

a v
dx

  

 as slope is constant, so a v (from x=0 to 200 m) 

 & slope=0 so a=0  (from x=200 to 400 m) 

  x 

a 

 

  (1) 

 

17. K 

3
d

4  
'd' 

(C0) (C')  

 (1) 


0

4K
C' C

K 3
 (2) 


0

4
C' C

3 K
 (3) 




0

3 K
C' C

4K
 (4) 




0

4 K
C' C

3
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Sol. (1) 

  

k 

C1 C2 

d/4 3d/4 

 

 0
0

A
C

d


  

 
1 2

1 1 1

C ' C C
    

 
   

0 0

1 3d / 4 d / 4

C ' KA A
 

 
 

 
0

1 d 3 K

C ' 4 A K

 
  

  
 

 
  0

4K
C' C

K 3
 


 

  (1) 
 

18. (Ue) (Um) 

 

 (1) Ue  Um (2) Ue  Um (3) Ue  Um (4) Ue  Um 

Sol. (2) 

 In EMW, average energy density due to electric field (Ue) and magnetic field (Um) is same. 

  (2) 
 

19.  T g/2 

 

 (1) 
3

T
2

 (2) 
T

3
 (3) 

2
T

3
 (4) 3T  

Sol. (3) 

 When lift is stationary 

 
L

T 2
g

   

 A pseudo force will act downwards when lift is moving upwards. 

 
eff

g 3g
g g

2 2
     

  New time period 

 
eff

L
T ' 2

g
   

 
2L

T ' 2
3g

   



 

 

 
2

T ' T
3

   

 (3) 

 

20.  

  



 

 (A)  

 (B)  

 (C)  

 (D)  

  

 (1)  (D)  

 (2)  (A), (B)  (C)  

 (3) (B)  (C)  

 (4) (A)  (B)  

Sol. (2) 

  


e 

r2 
i 

r1 

Base  

 Deviation is minimum in prism when; 

 i = e, r1=r2 and ray inside prism is parallel to base of prism. 

  (2) 

 
SECTION – B 

 

1. 1 mm 6 mm 10 m 

'x' nm .  

 'x' ________. 

Sol. (600) 

 =6 mm, d=1 mm, D=10 m 

 =? 

 
D

d


   
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 3

3

10
6 10

1 10





 
 

  

 

3 36 10 1 10

10

   
    

 =600×10–9 m 

 =600 nm 

 600 

 

2. (Vz = 15 V) x×10–1 

 

  

22 V

RS=35

Vz=15V RL=90

 

 x _________. 

Sol. (5) 

  

22V

R1=35

R2=90

i
> >

i1
>
i

7V

>


>
 i2

15V

>


 

 
7 1

i A
35 5

   

 
1

15 1
i A

90 6
   

 i2 = i – i1 

 
2

1 1
i

5 6
   

 
2

1
i A

30
  

 Power across diode ; P = V2 i2 

 
1

P 15
30

   

 P = 0.5 W 

  P = 5×10–1 W

  5 
 

3. 
V

R
I

, V = (502) V  I = (200.2)A R 'x' % . 

 'x'  _________. 

 

 



 

 

Sol. (5) 

 
V

R
I

  

 
R V I

100 100 100
R V I

  
      

 % error in 
2 0.2

R 100 100
50 20

     

 % error in R = 4+1 

  % error in R = 5% 

  5 

 

4. 250 V LCR R = 8, L=24 

mH  C=60 F 'x' kW  x 

_________. 

Sol. (4) 

 At resonance power (P) 

 
 

2

rms
V

P
R

  

 
 

2

250 / 2
P

8
   

  P =3906.25 w 

  P 4 Kw 

 4 

 

5. 10 kg x- 10 3 ms–1 20 kg 

10 m/s y- X- 

20 m/s  

   

  ________  

  



Y 

X axis 

After Collision 
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Sol. (30) 

  

A

10kg

10 3 m/s

Before Collision

B
Rest

20kg

After Collision

A

Rest 10kg

10m/s



20m/s

10kg

 

 Conserving momentum along x-axis 

 i f
p p
 

 

 10 10 3 10 20cos     

 
3

cos
2

   

  = 30° 

 30 

6. 5 k 'x' mA  

  

 
3 k

3 k

3 k

5 k

^

 ̂ 

21 V, 1 k  

 x ________. 

Sol. (3) 

  

 
3 k

3 k

3 k

5 k

21 V, 1 k

<


>
I

 



 

 

  

 

1 k

5 k

21 V, 1 k

=

<
 I

>


 

 
21

I
5 1 1


 

 

  I = 3 mA 

  3  

7. 20 kg 0.2 m 

F=20 N 

 

  

C

F=20N  

  50 rad s–1 n , x  ________. 

 [ : 6.28 rad ] 

Sol. (20) 

 
2

F.R. 2F

I mRmR / 2


     

 
 

22 200
10 rad/s

20 0.2


  


 

 




 

 (50)2 = 02 + 2(10) 

 
2500

20


 125 rad 
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 No. of revolution 
125

20
2

 


revolution 

 

8. H- 1, 2,  

 
 
 

1

3

, 'x'×10–1   

 x  ________. 

Sol. (15) 

 For 1st line 

 2

2 2

1

1 1 1
Rz

2 3

 
  

  
 

 2

1

1 5
Rz

36



 …(i) 

 For 3rd line 

 2

2 2

3

1 1 1
Rz

2 5

 
  

  
 

 2

3

1 21
Rz

100



 …(ii) 

 
 

 

ii

i
 

 11

3

21 36
1.512 15.12 10

100 5


    


 

 x  15 
 

9. AB  AC A 100 N 

P   

  

70° 
A 

B 

C 

145° 

P 

 

 

P  AB  AC AC 

xN  

 x  ________. 

 [ : sin(35°)=0.573, cos(35°)=0.819 sin(110°)=0.939, cos(110°)=–0.342] 



 

 

Sol. (82) 

  

70° 
A 

B 

C 

145° 

P 

55° 

35° 

 

 Component along AC 

 = 100 cos 35°N 

 = 100 × 0.819 N 

 = 81.9 N 

  82 N 

 10. A  B 0  1 Y 'x'  

 x ________. 

  

A 

B 

Y 

 

Sol. (0) 

  

A 

Y 

0 

0 0 1 
B 

1 

1 1 

0 
0 

1 

0 

1 

 



 

 

16th March 2021|Shift 1 

 


