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SOLUTIONS 
 

PHYSICS 

1. (D) 

Sol. µ does not deend on normal reaction. 

 

2. (C) 

Sol. No displacement is there. 

 

3. (D) 

Sol. Stopping distance 2
uS  . If the speed is 

doubled then the stopping distance will be 

four times. 

 

4. (C) 

Sol. cosFsW   
2

1

50

25
cos 

Fs

W
   

 60  

 

5. (C) 

Sol. )ˆˆ2).(ˆ3ˆ5(. jijisFW  = 10 – 3 = 7 J 

 

6. (A) 

Sol. )ˆ15ˆ11ˆ11)(ˆ3ˆˆ4().( 12 kjikjirrFW   

 JouleW 100451144   

 

7. (A) 

Sol. Both part will have numerically equal 

momentum and lighter part will have more 

velocity.  

 

8. (D) 

Sol. 0)ˆˆ32̂).(ˆ3ˆ2ˆ6(.  kxjikjisFW  

 03612  x   2x  

 

9. (A) 

Sol. P.E. ])20.0()25.0[(10
2

1
)(

2

1 222
1

2
2  xxk  

 J1.005.045.05   

 
10. (C) 

Sol. 
k

F
U

2

2

  
1

2

2

1

k

k

U

U
  (if force are same) 

  
1

2

1500

3000

2

1 
U

U
 

 

11. (D) 

Sol. 
2

xU    25
02.0

1.0
22

1

2

1

2 
















x

x

U

U 

UU 252   

12. (C) 

Sol. mEP 2   mP   const.)if ( E  

2

1

2

1

m

m

P

P
  

 

13. (D) 

Sol. As the initial momentum of bomb was 

zero, therefore after explosion two parts 

should possess numerically equal 

momentum 

   
  i.e. BBAA vmvm   684  Av  

smvA /12  

  Kinetic energy of other mass A, = 

2

2

1
AAvm  

 = 2)12(4
2

1
 = 288 J. 

 

14. (C) 

Sol. .2mEP   If E are same then mP   

  
2

1

4

1

2

1

2

1 
m

m

P

P
 

 

15. (D) 

Sol. 
m

P
E

2

2

   

2

1

2
12 










P

P
EE

2

1

2








P

P
E  

  EEEE 342  %300 E  of E 

 

16. (D) 

Sol. .
1
2

r
F  If r becomes double then F 

reduces to 
4

F
 

 

17. (A) 

 
18. (C) 

Sol. 
2

r

GM
g  . Since M and r are constant, so 

2/8.9 smg    

 
19. (C) 

Sol. 
2

R

GM
g   and   3

3

4
RM  

 
RG

g

R

GR
g





4

.3

3

4
2

3




  

 
4kg 8kg 

A B 

vA vB 
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20. (C) 
Sol. Value of g decreases when we go from 

poles to equator.  
 

21. (A) 

Sol. 

22

646400

6400'





















hR

R

g

g

 

 
 2/40.960' scmg   

 

22. (B) 

Sol. 

2

' 










hR

R
gg  

2

4











hR

R
g

g  

hR

R




2

1

 
 RhR 2  Rh   

 

23. (B) 

Sol. 
2

R

GM
g   

g

GM
R   

 

24. (C) 

Sol. 
2

2

)2(
80

1
8.9 



























p

e

e

p

ep
R

R

M

M
gg  

 2/49.020/8.9 sm   

 

25. (D) 

Sol. GRg 
3

4
     



























2

1
1

p

e

e

p

e

p

g

g

R

R




 

 
22

RR
R e

p   

 

26. (A) 

Sol. 
dx

dV
I


  

 If V = 0 then gravitational field is 

necessarily zero. 

 

27. (D) 

Sol. 
2

11
12

e

e

e

e

e

mgR

R

R

mgR

R

h

mgh
UUU 





  

 
2

)(2
e

e

mgR
mgRU 

 
 emgRU

2

1
2   

 

28. (A) 

Sol. GR
R

GM
ve

3

82
  Rve   if  = 

constant 

 Since the planet having double radius in 
comparison to earth therefore the escape 
velocity becomes twice i.e. 22 km/s. 

 

29. (B) 

Sol. gRve 2  and gRv 0  evv 02  

30. (D) 
 
31. (C) 

Sol. Linear speed V = r  
 V depends on radius   
   
32. (B) 

Sol.  = t + 
1

2
 t

2

 = 10 rad 

 

33. (C) 

Sol. V = R 
 V = 10 × 0.2 = 2m /sec. 
 
34. (C)

 

Sol. 
x
 + 

y
 = 

z
  

 z axes is perpendicular to plane of body. 
 
35. (B)

 

Sol.  = 
CM

 + Md
2

 

  = 

22ML L
M

12 2

   
 

 

  = 
2ML

3
 

 

36. (C)
 

Sol.  = m 

2

3a

2

 
  
 

 

  = 
23ma

4
 

  
 

37. (B) 

Sol. 
2

1 1 1 1

2
2 21 2

m R m 4 2

m 1 1m R


   


 

 1

2

m

m
 = 

1

2
  

 

38. (A) 

Sol.  = 
5

4
 MR

2

 

 ’ = 
3

2
 MR

2

 = 
6

5
 

 

39. (B) 

Sol. 
2

ring

2
Disc

MR

MR

2





 = 2 
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40. (A) 
Sol. The moment of inertia in rotational motion 

is equivalent to mass as in linear motion.  
 

41. (C) 
Sol.  

   
 

0
 = 

1
 + 

2
 

 
0
 = 

 
2

m / 2
2

3

 
 
 

 + 

 
2

m / 2
2

3

 
 
 

 = 
 2m/

12
 

 

42. (A) 
Sol. Moment of inertia depends on distribution 

of mass about axis of rotation. Density of 
iron is more than that of aluminium, 
therefore for moment of inertia to be 
maximum, the iron should be far away 
from the axis. Thus, aluminium should 
beat interior and iron surrounds it. 

 

43. (C) 
Sol. If a body has mass M and radius of 

gyration is K, then  = MK
2

  
 Moment of inertia of a disc and circular 

ring about a tangential axis in their planes 
are respectively. 

 
d
 = 2

d

5
M R

4
 

r
 = 2

r

3
M R

2
 

 but  = MK
2

  K = 
M


 

  d d r

r r d

K M

K M


 


  or

 
2

d d r

2
r dr

(5 / 4)M R M 5

M 6(3 / 2)M R


  


 

   
d
 : 

r
 = 5 : 6  

 

44. (A) 

Sol.  = 3 kg m
2

,  = 6 Nm, t = 20 sec  

 From  =  I 

 Angular accleration 
6

I 3


    = 2 

rad/sec
2

 

 Angular displacement  

  = 2
0

1
t  t

2
    

  = 0 × 20 + 
1

2
 (2)(20)

2

 

  = 400 radian 

 

45. (C) 

Sol. Direction of Angular momentum is along 

the direction of angular velocity, which is 

an axial vector. 

 

46. (D) 

Sol. If torque external = 0, then angular 

momentum = constant =  
 

47. (D) 
Sol. When frictional force is opposite to 

velocity, kinetic energy will decrease.

48. (B) 
 

49. (A) 

Sol. Because of the rotation of the earth, the 

value of acceleration due to gravity 

changes. Due to this rotation, the value of 

g becomes minimum at the equator and 

maximum at the poles. 

 

50. (B) 

Sol. The correct option is B Velocity of COM 

 

CHEMISTRY 

51. (A) 

Sol. W = – PV 
 = – 1.5 (1– 0.5) 
 = – 0.75 atm-litre = – 0.75 × 101 Joule 
 q = 200 J 

 q = E – W 

 200 = E – (– 0.75 × 101) 

 E = 124.25 Joule 
 
52. (B) 

Sol. H = E + n RT 
 Given 

 H = – 651 × 10
3
 cal. , R = 2 cal, 

 T = 290 K and n = 6 + 6 – 6 = 6 

 E = – 651 × 10
3
 – 6 × 2 × 290 

 = – 654480 cal 
 = – 654.5 kcal 
 

53. (D) 
Sol.  58 g isobutane provides energy 
 = 2658 kJ 

  11.2 × 10
3
 g isobutane provides energy 

 = 
32658 11.2 10

58

 
 kJ = 513268.9 kJ 

 The daily requirement of energy = 15000 
kJ 

  cylinder will last = 
513268.9

15000
 = 34 days 

54. (B) 
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Sol. Sf = fH

T


 = 

6025

273
 = 22.1 JK

–1
 mol

–1
 

 

55. (C) 

Sol. Gº = 2 × Gº NH3 – Gº N2 – (Gº H2 × 

3) 

 = 2 × (–16.66) – 0 – 0 

 = – 33.32 kJ 

 

56. (B) 

Sol. 2A2(g) + 5B2(g)  2A2B5 (g); H = –50160 

J 

 n = 2– (5 + 2) = – 5 mol. 

 H = E + (n) RT 

 – 50160 = E + (n) RT 

 E = – 50160 – (–5) (8.314) (300) 

 = – 50160 + 12471 = –37689 J 

 

57. (D) 

Sol. Hº= Hf
º
(products) –  Hf

º
(Reactants) 

 = 
2

0 0

f (H O) f (CO)[ H H ]  – 
2 2

0 0

f (CO ) f (H )[ H H ]   

 Hº = [–241.8 – 110.5] – [–393.5 + 0] 

 = – 352.3 + 393.5 = + 41.2 kJ 

 

58. (C) 

Sol. We have, 

 W = – 2.303 nRT log 2

1

V

V
 

 = – 2.303 × 2 × 2 × 298 × log 
50

15
 

 = –1426.87 cal. 

 

59. (A) 

Sol. We have, 

 H = E + ngRT 

 Here, ng = 6 – 7.5 = – 1.5 

 Thus, E = H – ngRT 

 = – 780980 – (–1.5) × 2 × 298 

 = – 780086 calories. 

 

60. (B) 

Sol. Heat released to cool 500 g water from 

20°C to 0°C, q = ms T 

 = 500 × 4.18 × 20 = 41800 J = 41.8 kJ 

 Number of moles of water (ice) that will 

melt to absorb 41.8 kJ 

 
41.8

7
6.02

   

 Number of cubes of ice that will melt = 7 

61. (D) 

Sol. C – E bond has highest bond energy ; it 
means that the covalent bond C – E will be 
strongest. Smaller is the size of atom, 
stronger is the covalent bond. 

 
62. (C) 
Sol. Work done in the cyclic process 
 = Area bounded (ABCA) 

 = 
1

2
 × AC × AB 

 = 
1

2
× 2V1 × 3P1 = 3P1V1 

 
63. (B) 

Sol. CH3 – CH = CH2 + H2 CH3 – CH2 – 
CH3; 

 H1 = (BEC=C + BEH–H) – (2BEC–H + BEC–C) 

 + H2 CH3 – CH2 – CH3 

 H2 = (BEC–C + BEH–H) – (2 × BEC–H) 

 H2 – H1 = 2BEC–C – BEC=C 
 
64. (D) 

Sol. 
V

U 4.48
C ,n 0.2

n T 22.4


  


 

 
12

4 cal
0.2 15

 


 

 CP = Cv + R = 4 + 2 = 6 cal 

 
65. (D) 

Sol. 2A2(g) + 5B2(g)  2A2B5(g) 

 T = 27°C = 300 K 

 H = E +nRT 

 n = 2–(5+2) = –5 

 H–E = nRT = X 

 
X

R
 nT = –5×300 = –1500 = –1.5×10

3
 

 

66. (B) 

Sol. 1 litre atmosphere 

 1 atm = 1.01×10
5
 N/m

2
 

 1 litre = 10
–3

 m
3
 

 1 L-atm = 1.01×10
5
×10

–3
 = 101 Joule 

 

67. (C) 

Sol. NH4 NO3(s)  N2O(g) + 2H2O 

 H = –37 kJ/mol 

 Given 2.5 g NH4NO3 

 mole of NH4 NO3 = 
2.5

80
= 

25

800
 = 

1

32
 mole 

 1 mole NH4NO3 gives 37 kJ of heat 

 Thus 
1

32
 moles of NH4NO3 gives 

37 1

32


 

 = 1.16 kJ 

68. (B) 
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Sol. Combustion of substance, C + O2  CO2 

Heat is released during the combustion  

 so it will be always exothermic, H =(–) 
 
69. (D) 
Sol. Hess’s Law depends on initial and final 

condition of the reacting substances. 
 
70. (B) 
Sol. The change in Gibbs free energy 

associated with a chemical reaction is a 

useful indicator of whether the reaction will 

proceed spontaneously. In reversible 

reaction change in Gibbs free energy at 

equilibrium is zero. 

 
71. (D) 

Sol. G = H – TS 

 S = 
1

T
 [H – G] 

 TS = H –G 
 
72. (B) 
Sol. Entropy of universe is always increasing. 

 Ssystem + Ssurrounding > 0 

 Suniverse > 0 
 

73. (D) 

Sol. CO2(g) + C(s)  2CO(g) 

 H = +170 kJ and S = 170 JK
–1

 

 For spontaneous reaction G = (–) 

 G = H – TS if G < 0 

 H = 170 × 10
3
 J = 170000 Joule 

            170000 – T×170 < 0 
            T > 170000/170 
            T > 1000 
            T = 1200 K 
 
74. (A) 
Sol. C (graphite) is the native of carbon 

element. 

 So the heat of formation at standard 

condition is zero. 

 

75. (D) 

Sol. For spontaneous G = –ve, 

 G = H – TS 

 if we put H = –ve and S = +ve 

 then we always get G = –ve 

 

76. (C) 
Sol. Heat capacity (Thermal) by definition 

 

77. (D) 
Sol. Second Law of thermodynamics state the 

direction of heat flow from higher 
temperature to lower temperature. 

78. (C) 

Sol. Heat is release during the process of 
combustion since it is a exothermic 
process. 

 Hence, H = ‘–’ negative 

 H = –2658 kJ/mol 
 
79. (A) 

Sol. A(g) + B(g)  C(g) + D(g) 

 H = U +nRT 

 n = 2–2 = 0 for given reaction 

 then H = U = E 

 

80. (B) 
Sol. 1 cal = 4.2 J 
 1 J = 10

7
 erg 

 So cal > J > erg 

 

81. (C) 

Sol. State function does not depend upon path. 

Work depend upon path so it is not a state 

function. 

 

82. (B) 

Sol. CH4 + 2O2  CO2 + 2H2O 

 moles of CH4 = 
4 1

16 4
  

 
1

4
 moles of CH4 = 2.5 kcal 

  For 1 mole of CH4 = 4×2.5 = 10 kcal 

 

83. (D) 

Sol. Enthalpy of formation of compound can be 

positive or negative. 

 

84. (B) 

Sol. Combustion of substance, C + O2  CO2 

Heat is released during the combustion so 

it will be always exothermic, H =(–) 

 

85. (A) 

Sol. 
500 mL of 0.2 M KOH

Mixing
500 mL of 0.2 M HCI

  

 

.
. .

0 2 500
No of mole of KOH 0 1mole

1000


   

 
.

. .
0 2 500

No of mole of HCI 0 1mole
1000


   

 Then, quantity changes to 250 mL of 

solution and the experiment is repeated. 

Temperature does not depend upon 

volume of liquid solution therefore both 

500 mL solution and 200 mL gives same 

temperature while mixing.   

 T1 = T2 

86. (D) 
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Sol. 2N2(g)  6H2(g) 4NH3(g) 

 

 
   Pr Re

P R
oduct action

H Formation H H      

 fH 4 46 0 184 kJ       

 
87. (D) 
Sol. Hydrogen is in the gaseous state. The 

substance in the gaseous state has the 
highest entropy compared to solid and 
liquid state. 

 

88. (B) 

Sol. G = –5.2 kJ H = 145.6 kJ 

 S = 216 JK
–1

 G = H – TS 
 –5.2×10

3
 = 145.6×10

3
 – T×216 

 –5200 = 145600 – 216T 

 – 216T = –150800 

 

150800
T 698K

216
   

 in °C = 698 – 273 = 425 °C 

 

89. (A) 

Sol. HV = 186.5 J/mol 

 SV = HV  TV=100°C = 373 K 

 

.
.

1 1V
V

V

H 186 5
S 0 5 JK mol

T 373

 
     

90. (A) 

Sol. V1 = litre  V2 = 10 litre 

 Workdone by system = PV 

 = 0.5 atm (10– 1) litre 

 W = 0.5×9×101 = 455 J 

 W = –455 J 

 (work done by system, sign convention) 

 q = U–W 

 Heat absorb so q = +ve 

 250 = U – (–455) 

 U = 250 – 455 = –205 J 

  

91. (B) 

Sol. Entropy corresponds to the freeness of the 

system. 

 S  0 

  

92. (C) 

Sol. According to Third law of thermodynamics, 

at 0 K temperature entropy of crystalline 

solid becomes zero. So we can use this 

for calculating absolute entropy. 

 

93. (B) 

Sol. RSH Combustion  

 R is alkyl group 

      2 2 2 2RSH O CO g H O SO g      

94. (A) 

Sol. G = H – TS 

 For spontaneous reaction G should be 

negative G 0   

 For Exothermic Reaction 

 H = (–) 

 S = +ve 

 G = (–) – + = –ve ; So spontaneity 
possible 

 at all T because 

 TS = +ve & n = (–) 

 G = –ve 
 

95. (A) 

Sol. Heat of formation of H2O 

 
     2 2 2

1
H g O g H O

2
  

 H = – 68.3 kcal 

 
2 2H OH H 0    

 

96. (D) 

Sol. Occurrence of reaction is not possible if 

G 

 = +ve 

 G = H – TS — (1) 

 if H = + ve and S = – ve 

 putting in equation (1) we get 

 G = + – (–) 

 G = + + = +ve 

 So reaction will be non-spontaneous. 

Thus, occurrence of reactive is impossible. 

 

97. (A) 

Sol. Since gas molecules are uniformly 

distributed in the container , therefore in one 

dimension uavg = 0 

 

98. (B) 

Sol. rate of effusion   areasurface
poreof  × uavg × Pgas  

 Since uavg  = 
M

RT8


 hence rate of effusion 

increases with the increase in 

temperature. 

 

99. (D) 

Sol. Kinetic energy of photoelectrons is 
proportional to frequency of the incident 
radiation and not intensity. 

 

100. (D) 

Sol. For exothermic reaction  

 (Ea)minimum    0.  


