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SECTION – A 

1. v


 = 0.5 t2 i 3tj 9k    m/s 2 

? 

 (1) x-

 

  
 
 

1 2
tan

3
  (2) x-

 

  
 
 

1 5
tan

2
   

 (3) y-

 

  
 
 

1 2
tan

3
  (4) x-

 

  
 
 

1 5
tan

2
  

Sol. Bonus  

Given  
2 ˆˆ ˆv 0.5t i 3tj 9k  


 

t 2
v




 = ˆˆ ˆ2i 6j 9k   

  angle made by direction of motion of mosquito will be –  

 cos-1 
2

11

 
 
 

 from x-axis = tan-1 
117

2

 
 
 
 

 

 cos-1 
6

11

 
 
 

 from y-axis = tan-1 
85

9

 
 
 
 

 

 cos-1 
9

11

 
 
 

 from z-axis = tan-1 
40

9
 

 no. option is matching 

 

2. -I: 7 kmh–1 

2m 0.2 

(g = 9.8 m/s2) 

 -II: 45° 18.5 kmh-1 2 m 

 

  

 (1)  I  II   

 (2)  I  II    

 (3)  I II   

 (4)  I II   

Sol. (2) 

 The given road is unbanked so the necessary centripetal force is provided by the frictional force 

acting on the cycle. 

  Frictional force = centripetal force 

 
2mv

f
r

  

 
2mv

mg
r

    



 

 

 
2v

rg
    

 
35 35 1

18 18 2 9.8
    


 

5
7km / hr 7 m / s

18

 
  

 
 

 0.192   

 As we know that for no slipping  < 0.2 

  Here condition of no slipping is satisfy. 

  Statement I is correct. 

  

 Statement-2 

 vmax = 
   
 

   

tan
gr

1 tan
 = 

1.2
2 9.8

0.8
   = 19.5 km/hr 

 vmin = 
   
 

   

tan
rg

1 tan
 =  

0.8
2 9.8

1.2
 = 12.01 km/hr 

 

3. 33% 67% 20   

 (1) 40   (2) 20    

 (3) 60    (4) 13   

Sol. (2) 

 T1/2 = 20 min  


ln2
 = 20 min 

   
ln2

20(min)


  Nt = N0e
-t  

 t

0

N

N
 = 1te   0.67 = 1te  

    ln (0.67) = -t1  

    ln 
 
 
 

100

67
 = t1  t1 = 

 
 

 

100
ln 20(min)

67

(ln2)
 

 Similarly, t2 = 

100
ln 20(min)

33

(ln2)

 
 

 
 

 t2 – t1 = 19.57 min   20 min. 
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4. M = 5.99 kg  m = 10 g 

 h = 9.8 cm (take g = 9.8 ms–2) 

 

M 
m 

h 

v  

 (1) 831.4 m/s (2) 841.4 m/s  (3) 811.4 m/s (4) 821.4 m/s  

Sol. (1) 

 Pi = 0.01 × u + 0 = Pf = 6 × v 

 v = 
0.01u

6
 

 using energy conservation 

 
1

2
 × 6 × 

2
u

600

 
 
 

 = 6 × 9.8 × 9.8 × 10-2  

 u = 6 × 98 × 2  = 588 2  m/s 

 

5. 0.18 L/min 0.48 L/min 

?  0.5 cm 10–3 Pa s  

 ( : 103 kg/m3) 

 (1)    

 (2)   

 (3)    

 (4)   

Sol. (3) 

 The nature of flow is determined by reynolds no. 

 Re = 
vD


 

 if Re < 1000  flow is steady  

 1000 < Re < 2000  flow becomes unsteady 

 Re > 2000  flow is turbulent 

 (Re)initial = 103 × 

3

2 2

0.18 10

(0.5 10 ) 60







   
 × 

2

3

1 10

10






 = 382.16 

 (Re)final = 103 × 
3

2 2

0.48 10

(0.5 10 ) 60







   
 × 

2

3

1 10

10







 
= 1019.09 

 



 

 

6. 1.4 

R1  R2  

 (1)  (2) 1 2

1 2

R R

R –R
  (3)   (4) 1  

Sol. (3) 

 
1

f
 = 2

1

n
1

n

 
 

 
 

1 2

1 1

R R

 
 

 
 

 
1

f
 = 0  

 f = infinite. 

 

7.  

 

 

 

 

 

   
P 

~ 

L 

O 
A 

D 

S 

i1 iL 0.11A 

60 W V2 
220 V 

 

 (1)   (2)   

 (3)    (4)  

Sol. (3) 

 Ps = Vs × Is  

 60 = Vs × 0.11 

 Vs = 
60

0.11
 = 

6000

11
, Vp = 220 volt 

 Vs > Vp so it is step up transformer 

 

8.  

 (1)   

 (2)   

 (3)   

 (4)   

Sol. (2) 

 Red light and blue light have different wavelength and different frequency. 
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9. 100 V 

 (mp = 1.00727u me = 0.00055u) 

 (1) (1860)2 : 1  (2) 43 : 1  (3) 1860 : 1  (4) 41.4 : 1  

Sol. (2) 

 e = 
12.27

V
 Å   

 p = 
0.286

V
 Å  

 




e

p

 = 
12.27

0.286
 = 43 

 

10. Q B


 dl


 B


 (1)   (2) 1  (3) –1  (4)   

Sol. (4) 

 Since force on a point charge by magnetic field is always perpendicular to  v F q v B  
  

   
. 

  Work by magnetic force on the point charge is zero. 

 

11. = 500g, 

 = 20 g/s ? 

 (ln 2 = 0.693) 

 (1) 15.01 s  (2) 17.32 s  (3) 0.034 s  (4) 34.65 s  

Sol. (4) 

 A = A0 
bt

2me


 

 
bt

2m
 = ln2 = 0.693 

 t = 
2m

b
 × 0.693 

 t = 2× 
500

20
 × 0.693 

 t = 50 × 0.693 = 34.6 sec. 

 

12. 20s 500 J 1.5A 

1.5A 3A 20s  

 (1) 500 J  (2) 1000 J  (3) 2000 J  (4) 1500 J  

Sol. (3) 

 I2RT = H 

 1

2

H

H
 = 

 
 
 

2

1

2

I

I
 



 

 

  H2 = 500 × 
 
 
 

2
3

3 / 2
 = 2000 J 

 

13. 27°C 1.01 × 105 Pa  () 

0.3nm (k = 1.38 × 10–23 JK–1) 

 (1) 102 nm (2) 32 nm  (3) 58 nm  (4) 86 nm  

Sol. (1) 

 Given : P = 1.01 × 105 Pa 

 d = 0.3 nm  

 k = 1.38 × 10-23 Jk-1  

 T = 27°C 

 mean = 2

1

N
2 d

V

 
  

 
 and PV = nKT 

 mean = 
2

KT

2 d p
 

  
23

18 5

1.38 10 300

2 3.14 0.09 10 1.01 10





 

    
 

  102 nm 

 

14. A  B A 

B  

 

A B 

 
 

 (1)   (2)   

 (3)   (4)   

Sol. (4) 

 

 

 

 

 
 A > B  

 length of both strips will decrease  

 LA > LB 

15.  

 

 A 

B 

Y 

 
 (1) NOR   (2) AND   (3) OR   (4) NAND   
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Sol. (1) 

 Y = A.B  = A.B  

 So, given logic gates circuit is a NOR gate 

16. 45 km (line of sight)

?  

 (  6400 km ) 

 (1) 19.77 m (2) 79.1 m  (3) 158.2 m  (4) 39.55 m 

Sol. (4) 

 D = 2 2Rh  

 h = 
2D

8R
 = 

245

8 6400
 km = 39.55 m 

 

17. 0

x ˆB B k
a

 
  

 


d x  y 

0
ˆv v i


 

  

 

d 

d 

x 

y 

z 

 

 (1) 
2

0 0
B v d

2a
 (2) 

2

0 0
B v d

a
  (3) 0 0

B v d

2a
  (4) 

2

0 0
B v d

2a
  

Sol. (2) 

 

 

B v0 

x 

y 

z 

A 

O C  

 Given : 
0

x
B B k

a

 
  

 


 

 0
v v i
   

 at x =  0, 0

0
B B B 0

a

 
   

 
 



 

 

 at x = d , 0
B d

B
a

  

 In branch OA, AB and OC induced emf will be zero, As in OA branch B = 0, and in AB and OC velocity is 

parallel to length of wire. So emf induced in loop will be- 

   = B.v.d 

 0
0

B d
v d

a
    

 
2

0 0
B d v

a
    

 

18. Au198 2.7 days Au198 1.50 mg 198 g mol–1 

(NA = 6 × 1023/mol).  

 (1) 252 Ci  (2) 357 Ci  (3) 240 Ci (4) 535 Ci 

 

Sol. (2) 

 Initial activity = A0 = N0  

 = 
1/2

ln2

T
 × 

31.5 10

198


 × 6 × 1023  

 = 
ln2

2.7 3600 24 
 × 

31.5 10

198


 × 

23

10

6 10

3.7 10




 Ci 

 = 366 Ci 

  Approximately the correct option is (2) 

 

19. 0.2 cm  ( = 0.001 cm ) 1m  (  = 1 mm 

) 1 kg  ( = 1 g 

) 0.5 cm (0.001 cm 

)   

 (1) 9%  (2) 1.4 %  (3) 0.9% (4) 0.14%  

Sol. (2) 

 
Y

Y


 = 

m

m

 
 
 

 + 
g

g

 
 
 

 + 
A

A

 
 
 

 + 
L

L

    
   

   




 

 

 = 
1g

1kg

 
 
 

 + 0 + 2 
r

r

 
 
 

 + 
L

L

    
   

   




 

 = 
g

1kg

 
 
 

 + 2 
0.001cm

0.2cm

 
 
 

 + 
0.001cm 0.001m

0.5cm 1m

   
   

     

 

 = 
1

1000

 
 
 

 + 2 
3

1 10

2 10

 
 

 
 + 

2

3 3

1 10 1

5 10 10

   
    

  
 

 = 
1

1000
 + 

1

100
 + 

3 3

2 1

10 10
  

 = 
1 10 2 1 14

100%
1000 1000

  
  = 1.4 % 
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20. z- x- x = 3 m 

  

 (1) 47.88 C/m  (2) 0.07 nC m–2   (3) 0.424 nC m–2  (4) 4.0 nC m–2  

Sol. (3) 

 

 

x 
x=3 

  

 Electric field due to wire is given by E = 
2k

r


 

 Electric field with surface charge density E' = 
0




 

 
2k

r


 = 

0




 

 2 
0

1

4 r



 
 = 

0




 

 
98 10

2 3.14 3



 
 =    

  = 0.424 n Cm-2  

 

SECTION – B 
 

1. L 1  2 

1

2

x
L

3




x  ______( ) 

Sol. 4 

 V = 
P


 = 



1

k
 (compressibility K = 

1


) 

 for closed pipe = 
3

4L
 


1 1

1

k
 

 = 
3

2L
 


2 2

1

k
 

  
1

3

4L  
1 1

1

k  = 
2

1

L  
2 2

1

k  (for open pipe 
2v

2L
) 

 
1

3

4L



1

1



2

1
×

2

1

L


 
3

4L
 





2

1

 = 
2

1

L
 



 

 

  L2 = 
4L

3
 





1

2

 

 Now, comparing with given eq = 
x

3
 L 





1

2

, we get 

 x = 4 

 

2. 2º 

0.02  0.03 

1.5  1.6  _______ º( ).  

 ( ) 

Sol. 12 

 net = (1 – 1)A1 – (2 – 1) A2  

 2° = (1 – 1)A1 – (2 – 1) A2   ....(1) 

 and 1 (1 – 1) A1 = 2 (2 – 1) A2  .....(2) 

 Substituting the values in equation (1) and (2), we get 

 2° = 0.5A1 – 0.6A2    ....(3) 

 10A1 = 18A2     ....(4) 

 From equation (3) and (4) 

 2° = 1
A

2
 - 1

A

3
 

 A1 = 12° 

 

3.  

 
2x GM

5 R
x 

( ) 

 (M R G ) 

Sol. 3 

 Energy given = Uf – Ui  

 E = Uf – Ui  

 E = 0 - 
2

e

e

GM3

5 R

 
  
 

 = 
3

5
 

2

e

e

GM

R
 

 So, x = 3 

 

4. 2 m2 1 m 

0.5 m 2 m2 ( ) 

________0  

 (  = 3.2) ( )  
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 d 

d

2

k 

 
Sol. 3.04 

 C1 = 0
K A

d / 2


; C2 = 0

A

d / 2


 

 
1

C
 = 

1

1

C
 + 

2

1

C
 = 

0

d

2K A
 + 

0

d

2 A
 

 
1

C
 = 

0

d

2 A
 

K 1

K

 
 
 

 

 C = 0
2 AK

d(K 1)




 =

2 2 3.2

1 4.2

 


 0 = 3.040 

 
5. 127ºC 60% 

____________ºC  ( ) 
Sol. 113 

  = 2

1

T
1

T

 
 

 
 = 0.6 = 1 - 2

T

400
 

 2
T

400
 = 0.4 

 T2 = 160 K  
 T2 = 160 – 273 
 T2 = -113°C 
 

6. x = 2  x-  ˆˆ ˆF 4i 3j 4k  


 (2, 3, 4) 

 _____  ( )   
Sol. 20 

 

A
ˆˆ ˆr 2i 3j 4k  


 

r

 x=2(plane) 

B
ˆr 2i


 

 

 given : ˆˆ ˆF 4i 3j 4k  


 

 
A B
r r r 
  

 



 

 

 B A
r r r 
  

 

  ˆˆr 3j 4k  


 

 


 = r F


 

 

 = 

ˆˆ ˆi j k

0 3 4

4 3 4

   

 ˆˆ16j 12k   


 

 


 =    
2 2

16 12    = 400  = 20 

 

7. 1 s 10 mJ 2mA 

________. ( )  

Sol. 2500 

  

 H = i2Rt 

 10 × 10-3 = 4 × 10-6 R 

  10 × 
310

4
 = R 

  R = 2500 

 

8. 12 km/h 6 km/h 

 ( ) 

 ( )   

Sol. 120 

 B 

vmcos 



vr=6km/hr 

A 


90° 

vm 

vmsin  
 vm = 12 km/hr 

 vr = 6 km/hr 

 vm sin  = vr  

 sin  = 
6

12
 

  = 30° 

  = 90 +   

  = 90 + 30 

  = 120° 
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9. 'a' 'm'  

2

b
g sin b  _______   

 ( ) 

 (g =  = )  

 

 P 



a 

 
Sol. 3 

 

 



N 

f 

mgcos 

mgsin 

a 

 
 mg sin  – f  = macm  .....(1) 

 f.a. = 
2ma

2
.   .....(2) 

 acm =  a   .....(3) 

 on solving 

 acm = 
2

3
 gsin   b = 3 

10. 2 kg  ˆˆ ˆ2i 3j 5k  N 

4s (8, b, 20) b _______. 

 ( ) 

Sol. 12 

 ˆˆ ˆF (2i 3j 5k)N  


 

 time = 4 sec 

 As body start from rest therefore position vector initially 

 
i
r

 =  ˆˆ ˆ0i 0j 0k   & u (initial velocity) = 0 

 given, rf =  ˆˆ ˆxi yj zk   

 Now, from second equation of motion  

s

 = u


t + 

1

2
 a

t2  

rf – ri = 
1

2
 × 

ˆˆ ˆ2i 3j 5k

2

  
 
 
 

 × (4)2  



 

 

 ˆˆ ˆxi yj zk   -  ˆˆ ˆ0i 0j 0k   = ˆˆ ˆ8i 12j 20k   

ˆˆ ˆxi yj zk   = ˆˆ ˆ8i 12j 20k   

 The value of b = 12 
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