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38. 

with \•Vhich the person should run towards the 
bus so as co catch it? 
(a) 2ax

(c) ax

(b) ✓'lnx

(d) ✓ax
A car is travelling with linear velocity v on a 
circular road of radius r. If it is increasing its 
speed at the rate of a m/s2

, then the resultant 
acceleration will be 

(\l:i ) 
{a) •-;:+a 

( 2 )!/2 
(b) ;2 + a

( 4 )1/2 ( 2 )1/2 

(c) ;
2 

+a
2 (d) ;� 
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A body of mass 10 kg at rest explodes into two 
pieces of masses 7 kg and 3 kg. If the total 
increase in kinetic energy due to explosion is 
1680 J, the magnitude of their relative velocity 
in m/s, after explosion is 
(a) 40 (b) 50
(c) 70 (d) 80
The moment of inenia of a body about a given 
axis is 1.2 kg m2 • Initially the body is at rest. In 
order to produce a rotational kinetic energy of 
1500 J, an angular acceleration of 25 rad/s2 

must be applied about that axis for a duration 
of 
(a) 4 s
(c) 8 s

(b) 2 s 
(d) 10 s

39. Steel and aluminium wires have equal
resistances and masses. Which of the wires is
longer and how many times? (Given, densities
of steel and aluminium are 7.8 x 103 kg m-3
and 2. 7 x 103 kg m-3 and their resistivities are
0.15 µ0-m and 0.028 µ0-m respecitvely)
(a) The aluminium wire is 3.9 times longer
(b) The aluminium wire is 1.3 times longer
(c) The aluminium wire is 2.6 times longer
(d) The steel wire is 3.9 times longer

40. Two cells of emfs E1 and E2 (E1 > E2 ) are
connected as shown in figure.

E1 E? 
A-11 B ir C 

When a potentiometer is connected between A
and B, the balancing length of the 
potentiometer wire is 300 cm. On connecting 
the same potentiometer between A and C, the 
balancing length is 100 cm. The ratio Ei isE2 

(a) 3 :1
(c) 2: 3

(b) 1 : 3
(d) 3 : 2

41. In hydrogen atom the electron is making
6.6 x 1015 rev/s around the nucleus of radius
0.53 A. The magnetic field produced at the
centre of the orbit is nearly
(a) 0.12 \,Vb/m2 (b) 1.2 Wb/m2 

(c) 12 Wh/m2 (d) 120 Wb/m2 

42. An AC source is 120 V-60 Hz. The value of
voltage after -1- s from start will be720 
(a) 20.2 V (b) 42.4 V
(c) 84.8 V (d) 106.8 V

43. The energy difference between the first two
levels of hydrogen atom is 10.2 eV. For another
element of atomic number 10 and mass
number 20, this will be
(a) 1020 eV (b) 2040 eV
(c) 0.51 eV (d) 0.102 eV

44. The following equation represents induced
transmutati-on 

4Be9 + 2
He4 � 6c 12 + X

In this equation, X represents 
(a) one�- particle (b) a-particle
(c) a positron (d) a neutron

45. The masses of neutron and proton are 1.0087
and 1.0073 amu respectively. If the neutrons
and protons combine to form helium nucleus of
mass 4.0015 amu the binding energy of the
helium nucleus will be
(a) 28.4 MeV (b) 20.8 MeV
(c) 27.3 MeV (d) 14.2 MeV

46. The activity of a radioactive sample is
measured as 9750 count/min at t = 0 and
975 count/min at t = 5 min. The decay constant
is nearly 
(a) 0. 922 min-1
(b) 0.691 min-1 

(c) 0.461 min-1
(d) 0.230 min-1 

47. Light of wavelength A, strikes a photoelectric
surface and electrons are ejected with an 
energy E. If Eis to be increased to exactly twice 
its original value, the wavelength changes to "A.', 
where 
(a) ';..,' is less than !:2
{b) 'A.' is greater than !:2



(c) ')..' is greater than� but less than A2 
( d) A' is exactly equal to �2

48. Three point masses, each of mass m are placed
at the C!Jmers of an equilateral triangle of side
a. The moment of inertia of this system about.
an axis along one side of the triangle is
(a) 3 ma2 (b) ma2 

(c) � ma
2 (d) � ma

2 

4 2 
49. A pipe opened at both ends produces a note of

frequency /1 • When the pipe is. kept with �th of4 

so. 

its length in water, it produces a note of 
frequency /2 • The ratio Ii is 

f2 
(a) � (b) _i4 3
(c) ! (d) 22
A solenoid is 1.5 m long and its inner diameter 
is 4.0 cm. It has 3 layers of windings of 
1000 turns each and carries a current of 2.0 A.
The magnetic flux for a cross-section of the 
solenoid is nearly 
(a) 4.1 x 10-s Wb
(c) 6.31 x 10-3 Wb

(b) 5.2 x 10-5 Wb
(d) 2.5 x 10-1 Wb

Answer-Key 

1. a 2. C 3. a 4. a 5. d 6. C 7. b 8. C 9. d 10.

11. C 12. d 13. d 14. d 15. a 16. b 17. b 18. b 19. d 20. 

21. b 22. C 23. C 24. C 25. b 26. a 27. b 28. C 29. b 30. 

31. b 32. C 33. b 34. d 35. b 36. C 37. a 38. b 39. a 40. 

41. C 42. C 43. a 44. d 45. a 46. C 47. C 48. C 49. C so. 

Hints and Solutions 

1. From Coulomb's law,
The force of attraction or repulsion between two
point charges q, q separated by distance r is

1 q2 F=---
41tEo r2 

⇒ 
1 q2 

Eo = 41t Fr2 

where £0 is electric permittivity. 
Dimensions of e0 = [A1;

2 

2 [MLt- ] [I;] 

2. Force,

Since, 

Eo = [A2M-11:"3T4] 
F=ma 

a = !_ = 5 x 104 

m/ s2m 3xlCY 
a=� x 10-3 m/s23 

v2 
- u2 = 2as 

v2 - 0 = 2 X � X 10-3 X 33 
v2 = 10-2 

v = O.lm/s 
3. According to the equation of motion of the centre

of mass
Mll o,1 = p ext 

IfFexc = 0, &cM = 0
v CM = constant 

ie, if no external force acts on a system the velocity · 
of its centre of mass remains constant. Thus, the 
centre of mass may move but not accelerate. 

4. On smooth inclined plane:
Acceleration of the body = g sin 8 
Ifs be the distance travelled, then 

s=!gsin8xtf ... (i)2 

a 

b 
b 
d 
C 


