
XI - PHYSICS - SOLUTIONS
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2. d) 2.5 cm 

The particle is moving in circular path 

From the figure    mg = R sin ����

mv
= R cos

r
����

2

From equations (i) and (ii), we get  

rg
tan =

v
����

2
 and 

r
tan =

h
����

v (0.5)
h = = = 0.25 m = 2.5 cm

g 10

2 2

3. d) 50 rpm

A coin flies off when centrifugal force just exceeds the force of friction i.e., mr mg� � �� � �� � �� � �2

or      
g

r

����
� �� �� �� �

Thus, ����  does not depend upon mass and will remain the same (i.e., 50 rpm)  

4. a) /� �� �� �� �

Tangential acceleration, a = L����
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���� Normal reaction, N =Ma = ML����
����  Frictional force, F = mN = ML� �� �� �� �
For no sliding along the length, frictional force ����  centripetal force.  

i.e.,       ML ML� � � �� � � �� � � �� � � �2

As       = + t = t� � � �� � � �� � � �� � � �0

���� ML ML( t)� � � �� � � �� � � �� � � � 2

���� t =
����
����

5. a) 60.075 kgwt

Here, r = 100 m, v = 7 ms
-1
, m = 60 kg.

Reading registered = resultant force = ? 

Two forces are acting as weight (mg) and centripctal force, 
mv

r

� 	� 	� 	� 	
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2

 are at 90
0
to  each other 

����  resultant force  

mv v
= (mg) + = mg 1 +

r rg
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1/2
2 2

2 2
2

7 7
= 60 9.8 1 +

100 9.8

� �� �� �� �� 	� 	� 	� 	����� �� �� �� ����� 
 �
 �
 �
 �
����� �� �� �� �� � � � � �� �� �� �

1/2
2

= 60.075 9.8 N = 60.075 kg wt����

6. d) 
a a
,

3 3

� �� �� �� �
� �� �� �� �� �� �� �� �
As shown in figure, centre of mass of respective rods are at their respective midpoints.

Hence centre of mass of the system has coordinates (XCM, YCM), then  

a a
m + m + m 0

a2 2X = =
3 m 3

� � �� � �� � �� � �
CM

a a
m 0 + m + m

a2 2Y = =
3 m 3

� � �� � �� � �� � �
CM

7. b) 
L

4

Displacement of plank = x 

Displacement of man = y  
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mx y M
3

����  [ No change in position of centre of mass ] 

x + y = L 

� y = 
L

4

8. a) 
2 + 2 3 2

i  j
3 3

� �� �� �� �� 	� 	� 	� 	
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Here, m1 = 1 kg, v1 = 2 i
����

           m2 = 2kg, 
0 0

v = 2 cos30 i  2 sin 30 j
� �� �� �� �

2

m v + m v
v =

m + m

1 1 2 2
CM

1 2

1 2 i + 2 2 cos 30 i  2 sin 30 j

=
1 + 2

� � �� � �� � �� � �� 	� 	� 	� 	
���� 
 �
 �
 �
 �

� � � � 
0 0

2 i + 2 3 i  2 j 2 + 2 3 2
= = i  j

3 3 3

� � �� � �� � �� � �
� �� �� �� �� 	� 	� 	� 	
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9. b) 
2L

3

The mass of considered element is 

dm = dx = xdx� �� �� �� �0

����
xdm x x dx

x = =

dm x dx

����

����

� �� �� �� �
���� ����

1 1

0
0 0

CM 1

0
0

x
L

3 23= = = L
3Lx
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���� � �� �� �� � ����
� �� �� �� �

� �� �� �� � �������� � �� �� �� �
� �� �� �� �

L
3

3

0
0

L 2
2

0
0
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 10. d) 
4v

3

M 3
Mv = v + Mv

4 4
1 2

3
Mv = Mv

4
2

4v
v =

3
2

11. d) 1

Here, r = 5m, = 0.5, = ?� �� �� �� � , g = 10 ms
-2

As, mr = F = R = mg� � �� � �� � �� � �2

g 0.5 10
= = = 1 rad s

r 5

� �� �� �� �
���� -1

12. c) 21.6 kmh
-1

Here, vmax = ?, r = 18 m, g = 10 ms
-2

and          = 0.2����

Now        
mv

= F = R = mg
r

� �� �� �� �
2
max

v = rg = 0.2 18 10 = 6 ms� � �� � �� � �� � � -1
max

18
= 6 kmh = 21.6 kmh

5
���� -1 -1

13. d) 200 m

As, 
v

tan =
rg

����
2

, therefore, when speed v is doubled; r must be made 4 times, if ����  remains the same. 

����  New radius of curvature,  

r ' = 4r = 4 50 m = 200 m����

14. b) mk r t2 2

Here the tangential acceleration also exists which requires power, 

Given that,   ac = k
2
.rt

2

and    
v

a =
r

2

c

����
v

= k r t
r

2
2 2

or         v
2
 = k

2
r
2
t
2
 or v = krt 

Tangential acceleration 
dv

a = = kr
dt

Now force F = m. a = mkr 

So power P = F v = mkr krt = mk r t� �� �� �� � 2 2

15. a) 40 ms
-2

Initial angular velocity = 0����0

Final angular velocity  
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v 80
= = = 4 rads

20r
� �� �� �� �

� 	� 	� 	� 	

 �
 �
 �
 ������ � � � 

1

angle described, = 4 rad� �� �� �� �

����  Angular acceleration, 


=
2

� �� �� �� �
����

����

2 2
0

(4 ) 0
= = 2 rads

2 4

����
����

� �� �� �� �

2
2

Linear acceleration, 

20
a = r = 2 = 40ms� � �� � �� � �� � �

����
2

16. a) r = 1.42 A
0

CM

rCM = 
1 0 35.5 1.46m x m x

m m 1 35.5

��������
����

� �� �� �� �
H H Cl Cl

H HCl

      = 1.42 A
0

 (from hydrogen atom) 

17. c) 
mnv

60

p m nm
F = = v = v

t t t

� �� �� �� �

� �� �� �� �

n mvn
F = vm =

60 60

18. a) 90
0

p = p + p = (2 cos t) + (2 sint) = 22 2 2 2
x y

If m be the mass of the body, then kinetic energy  

p (2) 2
= = =
2m 2m m

2 2

Since kinetic energy does not change with time, both work done and power are zero. 

Now,     Power = Fv = cos ����  = 0 
as                    F 0, v 0� �� �� �� �
���� cos = 0����

or                   = 90���� 0

As direction of p is same as that of v (���� p = mv), hence angle between F and p is equal to 90
0
. 

19. d) Both (b) and (c) are correct 

Since, no external force is present on the system, so conservation principle of momentum is applicable.

���� p = p = p + p 0����i f 1 2

���� p =  p1 2

���� p =  p1 2

����       p1 = p2 

From this point of view, it is clear that momenta of both particles are equal in magnitude but opposite in 

direction. 

Also, friction is absent. So total mechanical energy of system remains conserved. 
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20. c) Both KE and momentum are conserved

Conceptual

21. d) m{g + n r 900}����2 2

T = mg + m r = m(g + 4 n r)� �� �� �� �2 2 2 n n r
=m g+ 4 r =m g+

60 900

� �� �� �� �� 	� 	� 	� 	 � �� �� �� �� 	� 	� 	� 	����� � � �� � � �� � � �� � � �� 	� 	� 	� 	
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 �� � � �  � �� �� �� �� �� �� �� � � � � � " #" #" #" #� � � � " #" #" #" #

2 2 2 2
2

22. c) 3

At the lowest point, 
mv

= T  mg
r

2

L          ...(i) 

At the highest point, 
mv

= T + mg
r

2

H        …(ii) 

As                                 
T T

= = 2
T T

max L

min H

���� T = 2TL H

From Eqs. (i) and (ii), we have 

                                2TH  mg = TH + mg 

                                           TH = 2mg 

From Eq. (ii),               
mv

= 3mg
r

2

or                                     
v

= 3
rg

2

23. d) 2 cm

For successfully completing the loop, 

vbottom should be 5gR

From energy conservation 

1
mgh = m 5gR

2

2

����
2 55 2h

h = R R = = = 2cm
4 5 5

����
����

24. d) 2(u  gL)2

The velocity at B is v, where v = u  2gL
2 2 , in vertically upward direction. As is clear from figure, change 

in velocity.  

OB = OA = A’B’ 

v = u + v = u + (u  2gL) = 2(u  gL)���� 2 2 2 2 2

25. d) 90
0

Tension at mean position, 
mv

mg + = 3mg
r

2
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v = 2gl                       …(i) 

and if the body is displaced by angle ����  with the vertical, then  

v = 2g (1  cos )l ����                     …(ii) 

Comparing Eqs. (i) and (ii),     

cos = 0 = 90� � �� � �� � �� � � 0

26. a) 
1  e

1 + e

Given, m1 = m2 = m, u1 = v  and u2 = 0 

v
v = (1  e)

2
1

v
v = (1 + e)

2
2

����
1  ev

=
v 1 + e

� 	� 	� 	� 	

 �
 �
 �
 �
� � � � 

1

2

27. c) 
M

v = 1 + 2gh
m

� 	� 	� 	� 	

 �
 �
 �
 �
� � � � 

If initial velocity of bullet be v, then after collision combination velocity of bullet and target is

mv
v ' =

(M + m)

and          
v '

h =
2g

2

 or  v ' = 2gh

����
mv

= 2gh
(M + m)

����
(M + m) M

v = 2gh = 1 + 2gh
m m

� 	� 	� 	� 	$$$$ 
 �
 �
 �
 �
� � � � 

28. a) 
2 J

 1
P

Let p1 and p2 be the momenta of A and B after collision.

Then applying impulse =  change in linear momentum for the two particles 

For B                    J = p1

For A                    J = p  p2

or                            p2 = p  J 

coefficient of restitution, 
p  p

e =
P

1 2

p  p + J
=

P

1

J  p + J 2 J
= = 1

P p
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29. c) The coefficient of restitutions 
11

17

(a) Impulse received by m

iJ = m(v  v )f

= m(2 i + j 3 j 2 j)
� � � �� � � �� � � �� � � �

= m(5 i  j)
� �� �� �� �

and impulse received by M 

=  J = (5 i + j)
� �� �� �� �

(b) Mv m(5 i + j)
� �� �� �� �

����

or 
m 1

v = (5 i + j) = (5 i + j)
M 13

� � � �� � � �� � � �� � � �

(c) e = (relative velocity of separation/relative velocity of approach)  

u =3 i +2 j
% � �% � �% � �% � �

1 u 0
%%%%

����2

v =–2 i + j
% � �% � �% � �% � �

1

1
v 5 i + j

13

% � �% � �% � �% � �� �� �� �� �
���� � �� �� �� �

� �� �� �� �
2

Since, 

J –m 5 i + j
% � �% � �% � �% � �� �� �� �� �
���� � �� �� �� �

� �� �� �� �

����
m

J – 5 i + j
26

� � �� � �� � �� � �� �� �� �� �
���� � �� �� �� �

� �� �� �� �
 [unit vector along line of impact] 

Components of velocities along line of impact.  

–17m
u u . J

26

% �% �% �% �
� �� �� �� �11n  u2n = 0 

9m
v v . J

26

% �% �% �% �
� �� �� �� �11n

–2m
v v . J

26

% �% �% �% �
� �� �� �� �22n

e = 

–2m 9m
–

v – v 1126 26

–17mu –u 17
– 0

26

� �� �� �� �2n 1n

1n 2n

30. b) 
tan

tan
e

����� 	� 	� 	� 	

 �
 �
 �
 �
� � � � 

 1

Since, no force is present along the surface, so momentum conservation principle for ball is applicable 

along the surface of plate. 

mv sin = mv sin� �� �� �� �1 1 2

or        v sin = v sin� �� �� �� �1 1 2
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v cos v cos
e = =

vcos vcos

� �� �� �� �

� �� �� �� �
1 2 1 2

1

���� v cos = ev cos� �� �� �� �1 2

v sin vsin tan
= =

v cos evcos e

���� � �� �� �� �
����

� �� �� �� �
1 2

1 2

����
tan

tan =
e

����
����2

����
tan

= tan
e

����� 	� 	� 	� 	
���� 
 �
 �
 �
 �

� � � � 
 1

2



XI - CHEMISTRY - SOLUTIONS

31. b) PV
���� = constant 

Factual question

32. a) 104 kcal

For diatomic molecules, BE = BDE. Thus 

bond dissociation energy of H2 is 104 kcal. 

33. d) H���� is less than E���� for combustion of 

carbon to carbon dioxide. 

In the formation of CO2 from carbon,

C(s) O (g) CO (g)� ���� ���� ���� ���2 2

n 1 1 0� � � �� � � �� � � �� � � �g

H E� � � �� � � �� � � �� � � �

34. b) sublimation 

It represents enthalpy of sublimation.

35. d) pressure, volume and temperature 

Because it is a state function.

36. b) 16 cal deg
1
mol

1

CP – CV = 2cal deg
1
mol

1

CV = CP – 2 = 18 – 2 

     = 16 cal deg
1
 mol

1 

37. b) 50 kJ

For a cyclic process, the work done is equal 

to heat absorbed 

E  Wq � �� �� �� �
E= 0� �� �� �� �

Thus,   q =  W = 50 kJ

38. d) Zero

For a process to be carried out isothermally 

H 0� �� �� �� � as well as E = 0���� . 

39. c) CH (g) 2O (g) CO ( ) 2H O( )� ��� �� ��� �� ��� �� ��� �4 2 2 2g l

According to definition of heat of 

combustion. 

40. b) + 92.0 kJ

The given reaction involve decomposition of 

2 mol of ammonia H (NH ) 46.0;� � �� � �� � �� � �3f

H���� decomposition of NH3 = + 46. 

H� �� �� �� �  of given reaction = 2 x 46 = 92 kJ

41. a) ( H T S)� � �� � �� � �� � � must be negative 

G���� , which equal to ( H  T S)� �� �� �� � must be 

negative for spontaneity. 

42. a) G���� must be ve 

For a reaction to be spontaneous G must be 

–ve. 

43. b) At absolute zero of temperature entropy of 

perfectly crystalline substance is taken to be 

zero 

Third law of thermodynamics.

44.
a) 

H 3
H H H

2 2

����
� � �� � � �� � �� � � �� � �� � � �� � �� � � �2

1 3f

The required equation is

1 3
N (g) Cl (g) NCl (g);

2 2
� ���� ���� ���� ���2 2 3 H ?� �� �� �� �f

1 3
(i) (ii) (iii)

2 2
� 	 � 	� 	 � 	� 	 � 	� 	 � 	

1 3
H H H H

2 2
� � �� � � � �� � �� � � � �� � �� � � � �� � �� � � � �1 2 3f

45. b) isolated 

An isolated system does not exchange 

matter or energy (or work) with the 

surroundings.  

46. b) S S  > 0� � �� � �� � �� � �System Surroundings

See Comprehensive review.

47. a) isochoric, isobaric, isothermal

Process A B������������ is isochoric i.e., volume 

remains constant 

Process B C������������ is isobaric i.e, pressure 

remains constant 

Process C A������������ is isothermal i.e., 

temperature remains constant.  

48. b) 2.303 R 

49. c) 500 k

G= H T S. G� � � �� � � �� � � �� � � � will be negatively 

charged only when T = 500 K. 

50. c) Second law of thermodynamics

51. c) 104

Bond energy of hydrogen

= Enthalpy of formation x 2 

= 218 x 2 = 436 kJ mol
1 

= 
436

4.184
= 104.2 cal mol

1

[1 calorie = 4.184 joule mol
1
]
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52. a) 213

Atomisation energy of PH3 = 3 x BE (P  H)

                                                 = 954 kJ mole
1 

����  BE (P  H) =
954kJ mol

3

1

= 318 kJ mol
1 

Atomisation energy of P2H4 

                                 = BE (P  H) x 4 + BE (P  P) 

                                                  = 1485 kJ mol
1

�
�
�
�
BE (P  P) 
= Atomisation energy of P2H4 – 4 x BE (PH) 

= 1485 – 4 x 318 

= 1485 – 1272 = 213 kJ mol
1
. 

53. b) 262.14

H H  H� � � �� � � �� � � �� � � �r r products r reactants

=
218 121.68

92.3
2 2

� �� �� �� �� � �� � �� � �� � � � � � �� �� �� �� �
= 92.3 – [109 + 60.84] 

= 262.14 kJ/mol. 

54. b) 175 kJ/mol

Desired equation in B + D ���� E + 2C. ; ����H = ? 
2 x Equation (i) + Equation (ii) –  

                    Equation (iii) = Desired equations

���� ���� H = 2 x 150 + (125) + (125) – 350 
              =  175 kJ/mol 

55. c) 2SO ( ) O (g) 2SO (g)� ���� ���� ���� ���2 2 3g

����S has a negative value of n���� g is  ve 

56. b) C(graphite) 2H (g) CH (g)���������������� 2 4

Graphity is most stable state of carbon at 

298 K. 

57. b) 400 K

H���� = 30 kJ mol
1
= 30,000 J mol

1

S���� = 75 J mol
1
K

1

At boiling point, the reversible process 

liquid vapour������������
������������

is in equilibrium at one atmospheric 

pressure  

G= 0� �� �� �� �
G= H T S� � �� � �� � �� � �

30,000 J molH
T 400K

S 75Jmol K

����
� � � �� � � �� � � �� � � �

����

1

1 1
. 

58. a) H2 at 25
0 C at 1 atm

59.
c) 

7 5 7
, ,

2 2 5
R R

For diatomic gas, 

7 5 7
C ,C ,

2 2 5
R RP V� � � �� � � �� � � �� � � �

60.
a) 

V V
R n , 0,+ ve

V

����1 2

1

l



XI - MATHS - SOLUTIONS

61.  d) + =32 2x y
2 2

Because of symmetry centre is (0, 0)

OA = 1 + r

2 =1+ r

= 2 1r

����  equation of circle x
2
 + y

2
 = r

2

62.  b) 2 3+2 2

2 + 2 = +2r r r
2 2

2 2 = +2r r
2 2

12 +4 = 0r r
2

12 144 16
=

2
r

����

12 128
=

2

����

= 6 32r ����

=2 3 2 2����

63.  b) + 4 6 27 = 0x y x y
2 2
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2C+H
G=

3

9 14
G= ,

3 3

� �� �� �� �
� �� �� �� �
� �� �� �� �

M is midpoint.  
5 5

M= ,
2 2

AM is median.  so A = (4, 9) 

r = AS =  4+36 = 40

2 + 3 = 40x y����
22 2

64. b) 15

Greatest distance is

= PC + r 

= 64 +36 + 5=15

65. c) 16

+ 1 21
5

2

22	 		 		 		 	






2 2 20 100	 	 
	 	 
	 	 
	 	 
2

2 2 120 0	 	 
	 	 
	 	 
	 	 
2

 60 0	 	 
	 	 
	 	 
	 	 
2

1 1+240
=

2

����
				

So 
1  241 1 241

,
2 2

� �� �� �� �
	�	�	�	� � �� �� �� �

� �� �� �� �
Possible values are 16 

66.  a) 9 + = 4x y a
2 2 2

Let G = (h, k)

So A = (3h, 0),  B = (0, 3k) 



3

(3h)
2
+ (3k)

2
= (2a)

2

Locus is 9(x
2
 + y

2
) = 4a

2

67. b) G.P

P= cos , sin� �� �� �� �

AP= 1+cos +sin =2cos 2� � �� � �� � �� � �
2 2

AQ =2cos 2���� ,  AR=2cos 2����

So 2cos 2���� , 2cos 2���� , 2cos 2����  are in G.P 

68. a) 7

= 4 +9 9sin 13cosr � �� �� �� �2 2

= 13sin 9sin� �� �� �� �2 2

= 2sin����

So PC = 2 

����   locus of P is 

(x + 2)
2 
+ (y  3)

2
 = 4 

x
2
 + y

2
 + 4x  6y + 9 = 0 

a + b + c = 4  6 + 9 = 7 

69.  b)  ,  3 3,� �� �� �� �� � �� � �� � �� � �� �� �� �� �
y = mx + 2

i.e.,  
2

1
1+m






2

4  



  1 + m2

m
2 ����  3 

70. c) x + 7y = 0

3 1 3
+  1

2 2 2 2
=

21+

m

m
2

+3
= 2

2 1+

m

m
2

71. b) g
2
+ f

2
= 2c

+ = 2g f r
2 2

+ = +  2g f g f c
2 2 2 2

g
2
 + f

2
 = 2c

72.  c) 
1 1
,

2 4

� �� �� �� �
� �� �� �� �
� �� �� �� �



4

CD is chord of contact w.r.t P

So T = 0 

+ 4 2 =1x y	 		 		 		 	

2 + 4 1 = 0x y y				

                              (L1 + 				 L2 = 0) family of lines 

x  2y = 0 or 4y = 1 

1
=
2

x  , 
1

=
4

y

73. a) 2 < r < 8

|r1  r 2| < C1C2 < r1 + r2
                                     C1 = (1, 3)   C2 = (4, 1) 

|r  3| <  9 +16  < r + 3 

                                   r1 = r  ,  r2 =  16+18 = 3 

|r  3| < 5 < r + 3 

r > 2 and |r  3| < 5 

5 < r  3 < 5 

0 < r < 8 

���� 2 < r < 8 

74. a) 2 < r < 8

|r1  r 2| < C1C2 < r1 + r2

75.  c) 
1 1 1
+ =

ca b
2 2

S1  S2 = 0

2ax  2by = 0 

ax  by = 0 


=  c

+

a
a

a b

2

2

2 2

a
4
 = a

4
  a

2
c + a

2
b
2
  b

2
c

(a
2
 + b

2
) c = a

2
b
2



5

76. b) x
2
+ y

2
 x  y  8 = 0

+ L = 0S 				

+ 9 + = 0+ 1x y x y				2 2
           ….(1) 

+ + +  = 09+x y x y	 	 		 	 		 	 		 	 	2 2

R = + + 9+
4 4

	 		 		 		 	
				

2 2

= + 9+
2

				
				

2

+2 +9
=

2

	 		 		 		 	2

              is min when  = 1				

Put  = 1				  in (1) 

77. a) m1m2m3m4 = 1

Let 
1

,m
m

� �� �� �� �
� �� �� �� �
� �� �� �� �

 lies on x
2
 +y

2
 = r

2

1
+  = 0m r
m

2 2

2

Product of roots m1m2m3m4 = 1 

78.  a) 2 

= CT n x y
-

+1
r

n r r
r

10
2

=10
3

r
x

x

� �� �� �� �� �� �� �� �
� �� �� �� �� �� �� �� � � �� �� �� �� �� �� �� � � �� �� �� �

C 2r

r

2
=10

3
x
10-3

C 10-r

r
r

r

10  3r = 4 

3r = 6 

r = 2 

Tr+1 = T3 is such term. 

79.  b) + Cm n
n

= x
-n
(1 + x)

m + n

Independent term of x is x
-n
 (1 + x)

m + n

= coeft. x
n
 in (1 + x)

m + n

=  + Cm n
n


