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@̂<�?@:;AO�B>;c<9�c��@b:�?BE�?@:;AO�b<Aâ@�c��_:>9d�ê>fP�" #$$§ �̂�E9:a<B�B>Ò<>f�O?BB:@�<;A@�?B�©ª�?9@AÒ<�­4�5k7�®kutvukpm�pqm�moomtp6lm�ymn6npkxtm�ktyjnn��̄ {� ~��°±²± ³±±́µ ¶�xn4�¡=>A�?̀<B@�B<@b:9¥· ¸¹�º »�º¼�º½�º¾¿ ¾À ¾¼¾»� �� NABO<P�Á��?BE�Á��?9<�AB�f<9A<fP�f:@�@̂<A9�<=>A�?̀<B@�9<fAf@?BO<�Á�����Á��ÂÁ���������������Ã Ä ÅÆÇ ÆÈ Æ ÉÊ Ë�ÌÍ�ÌÎ�ÌÏÐ ÏÑÍÏÒ� ��a?AB�Á�P�ÓÓÁÔP�f:�@̂<A9�<=>A�?̀<B@�9<fAf@?BO<�ÁÕ� ���������� $ $ $Ö × �ØÙ Ú� ����������jy��� ×Ö«ØÙ Û� �� 8AB?̀̀��ÁM�?BE�ÁÕ�?9<�AB�f<9A<fd�� �Ü ÝÞ Þß�à áâã�àäå äå� �� N:P�@̂<A9�<=>A�?̀<B@�9<fAf@?BO<�Á�AB�aA�<B�?f� �������� $ × «$Ö æ« «Ø Ø ØÙ Ú Ù Ú Ù Û� ��������Á�ç�èéêëì�í� �� î ïð ðñòñ óôòõðö÷�ó���5g7�567���pkpm�iqmpqmy�pqm�nsmt6o6t�qmkp�tkskt6p �jo�k�nvgnpkxtm�ymrk6xn�pqm�nkrm�iqmx�6pn�npkpm�tqkx�mn�oyjr�nju6w�pj�u6�v6w4� ~��� �5667��̈6lm�jxm�m�krsum�pj�nvssjyp� jvy�kxnimy4��xn4�567�N�<OA_AO�̂<?@�O?�?OA@��:_�?�f>cf@?BO<�Ô?Ba<f�b̂ <B�A@f�f@?@<�Ô?Ba<f�_9:;�f:̀AE�@:�̀A=>AEd� �5667��N�<OA_AO�̂<?@�O?�?OA@��@<̀̀f��:>�̂:b�;>Ô�<B<9a��:B<�;>f@��>@�AB��<9�>BA@�;?ff�AB�:9E<9�@:�
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raise temperature by 1°C. When you come out 
of shower you often feel cold. This is because 
the water on you is evaporating, for this heat 
flows from your body to the body droplets in 
order to change their phase from water to gas. 
You are losing heat and thus feel cold.

		  (c)	 A magnet kept at the centre of two coils A and 
B is moved to and fro as shown in the diagram. 
The two galvanometers show deflection.
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y

Soft
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Soft
iron

� [2]

			   State with a reason whether: x>y or x<y. [x 
and y are magnitudes of deflection.]

	Ans.		  x < y, as the number of turns of coil in B is 
greater than that in A, hence the larger amount 
of current is produced in B and hence greater 
deflection.

	 (d)	 (i)	 Why is a nuclear fusion reaction called a 
thermo nuclear reaction?� [2]

		  (ii)	 Complete the reaction:

			   + →3 2 4
2 1 2He H He ..............+ Energy

	Ans.	 (i)	� In nuclear fusion reaction, the fusion of two 
light atomic nuclei into a single heavier nuclei 
by the collision of two interacting particles 
at extremely high temperatures, with the 
consequent release of a relatively large amount 
of energy which defines the thermo nuclear 
reaction.

		  (ii)	 3 2 4 1
2 1 2 1He H He H energy+ ® + +

		  (e)	 State two ways to increase the speed of rotation 
of a D.C. motor.� [2]

	Ans.	 Speed of D.C. motor can be increased by
		  1.	 varying the flux and by varying the current 

through field winding.
		  2.	 varying supply voltage.

	                                                                                 SECTION-II	 40 Marks

Attempt any four questions from this Section
	 5.	 (a)	 A body of mass 10 kg is kept at a height of 5 m. 

It is allowed to fall and reach the ground.� [3]
		  (i)	� What is the total mechanical energy possessed 

by the body at the height of 2 m assuming it is 
a frictionless medium?

		  (ii)	� What is the kinetic energy possessed by the 
body just before hitting the ground? Take g = 
10 m/s2.

	Ans.	 (i)	 Total mechanical energy (M.E.) of the body is 
conserved that is constant throughout to fall 
the given height.

			   At point A, (KE)A = 0 and (PE)A = mg x 5 
			                               = 10 × 10 × 5 J
			                               = 500 J
			   (ME)A = (PE)A + (KE)A
			               = 500 J + 0 = 500 J

			   �Since, the mechanical energy is constant at 
every point. Hence, the mechanical energy at 
height 2 m will be (ME)B = 500 J

5 m

(ME)A = 500 J

(ME)B = 500 J

(KE)C = (ME)C= 500 J

2 m

A

C

B

		  (ii)	 Just before hitting the ground, its kinetic energy 
will be maximum and potential energy will be 
zero. 

		  \	 K.E. = 500 J. (as whole of its P.E. has been 
converted into K.E.)

	 (b)	 A uniform meter scale is in equilibrium as shown in the diagram:� [3]

30 cm

100 cm
F

40 gf
0 cm

5 cm

		  (i)	 Calculate the weight of the meter scale.

		  (ii)	� Which of the following options is correct to 
keep the ruler in equilibrium when 40 gf wt 

is shifted to 0 cm mark? F is shifted towards 0 
cm. or F is shifted towards 100 cm.
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	Ans.	 (i)	

25 cm

30 cm

0 cm 100 cm

5 cm

40gf

F

			   The sum of the moments of the masses is always 
zero about the centre of mass.

			   Let weight of the rode be mgf which acts at the 
middle of the rod (at 50 cm)

			   For equilibrium: Write moments about fulcrum
			   Anticlockwise Moment = Clockwise Moment
			   40 × (30 – 5) = m × (50 – 30)
			   or  m × 20 = 40 × 25 ⇒ m = 50gf
		  \	 mass of rod = 50gf
		  (ii)	 We already know:
			   Scale’s weight W = 50 gf, acting at 50 cm mark.
			   If 40 gf weight is at 0 cm mark then Fulcrum 

shifted to some point x cm from 0.
			   Write moments about fulcrum
			   Anticlockwise moment = Clockwise moment
			   Anticlockwise (40 gf at 0 cm):
			   Distance from fulcrum = x − 0 = x
			   Moment = 40 × x
			   Clockwise (50 gf at 50 cm):
			   Distance = (50 − x)
			   Moment = 50 × (50 − x)
			   (since fulcrum is left of 50 cm, i.e. x < 50)
			   Hence, 
			        40x = 50(50 − x)
			        40x = 2500 − 50x
			        90x = 2500
			   or,     x ≈ 27.8 cm
	 (c)	 The diagram below shows a pulley arrangement:

� [4]
 (i)	�Copy the diagram and mark the direction of tension 

on each strand of the string.
		  (ii)	 What is the velocity ratio of the arrangement?
		  (iii)	� If the tension acting on the string is T, then 

what is the relationship between . T and effort 
E?

		  (iv)	� If the free end of the string moves through a 
distance x, find the distance by which the load 
is raised.

B

E

Load

A

	Ans.	 (i)	 T = tension force by which rope affects E
			   T’ = T” = tension forces by which rope affects 

the load W

T”
Fixed
Pulley

Rigid Support

Movable
Pulley

T’ T

Load

B

EA

W

		  (ii)	 �Velocity ratio of this pulley system is 2.
		  (iii)	If the load is not moving, in that case T = E.
		  (iv)	 If the free end of rope moves by a distance x,

			   Load moves by a distance = 
Effort arm

MA 2
x

=

	 6.	 (a)	 How does the angle of deviation formed by a 
prism change with the increase in the angle of 
incidence?� [3]

			   Draw a graph showing the variation in the 
angle of deviation with the angle of incidence 
at a prism surface.

	Ans.		  i = angle of incidence 
			   d  = angle of deviation
			   As the angle of incidence is increased, the angle 

of deviation also increases.

i



an
gl

e 
of

 d
ev

ia
tio

n

Angle of incidence



m

			   dm   = angle of minimum deviation
		  (b)	 A virtual, diminished image is formed when 

an Object is placed between the optical centre 
and the principal focus of a lens.� [3]

		  (i)	 Name the type of lens which forms the above 
image.

		  (ii)	 Draw a ray diagram to show the formation of 
the image with the above stated characteristics.

	Ans.	 (i)	 This type of image formation takes place due to 
concave lens.
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		  (ii)	

objectF o
image

		  (c)	 An object is placed at a distance 24 cm in front 
of a convex lens of focal length 8 cm.� [4]

		  (i)	 What is the nature of the image so formed?

		  (ii)	 Calculate the distance of the image from the 
lens.

		  (iii)	Calculate the magnification of the image.
	Ans.	 Given, object distance u = – 24 cm
			   focal length, f = 8 cm
		  (i)	 Since, u> f, hence nature of image so formed, 

will be (i) real, (ii) inverted (iii) diminished 
		  (ii)	 To find image distance v = ?
			   Using  lens formula,

			    
1 1 1
f v u
= -

			    
( )

1 1 1 1 1
8 24 24v v
= - = +

			   or 1 1 1 3 1 2 1
8 24 24 24 2v

-
= - = = =

			   or 12 cm=v

		  (iii)	magnification, 
v

m
u

= 12  cm
0.5

24 cm
= = -

-

			   negative sign indicates, inverted image.
	 7.	 (a)	 It is observed that during march-past we 

hear a base drum distinctly from a distance 
compared to the side drums.� [3]

		  (i)	 Name the characteristic of sound associated 
with the above observation.

		  (ii)	 Give a reason for the above observation.
	Ans.	 (i)	 It is the pitch (or frequency) of sound which 

makes us listen to base drum distinctly from a 
distance.

		  (ii)	 �The base drums have greater amplitude of 
vibration, so the intensity of sound is high, so 
it becomes audible at larger distance and its 
frequency distinguishes it from side drums.

		  (b)	 A pendulum has a frequency of 4 vibrations 
per second. An observer starts the pendulum 
and fires a gun simultaneously. He hears the 
echo from the cliff after 6 vibrations of the 
pendulum. If the velocity of sound in air is 340 
m/s, find the distance between the cliff and the 
observer.	 [3]

	Ans.	 Frequency of pendulum = 4 vibrations per second
		  \	 Time elapsed in 4 vibration = 1 s

		  \	 Time elapsed after 6 vibrations = 
1 3

6 s
4 2
´ =

			   This means observer hears the echo after 1.5 s.
			   Given speed of sound = 340 m/s.
		  \	 Distance between cliff and the observer 

speeed time 340 1.5 510
2 2 2
´ ´

= = =  = 255 m.

		  (c)	 Two pendulums C and D are suspended from 
a wire as shown in the figure given below. 
Pendulum C is made to oscillate by displacing 
it from its mean Position. It is seen that D also 
starts oscillating.

		  (i)	 Name the type of oscillation, C will execute.
		  (ii)	 Name the type of oscillation, D will execute.
		  (iii)	� If the length of D is made equal to C then what 

difference will you notice in the oscillations of 
D?

		  (iv)	� What is the name of the phenomenon when 
the length of D is made equal to C?

C D

wire

              [4]
	Ans.	 (i)	 Pendulum C executes simple harmonic 

oscillations.
		  (ii)	 Pendulum D will also execute force vibrations 

in phase with first one.
		  (iii)	When the length of pendulum D is increased 

the oscillations of D will increase.
		  (iv)	Resonance.
8. 	(a)	 (i)	 Write one advantage of connecting electrical 

appliances in parallel combination.	 [3]
		  (ii)	 What characteristics should a fuse wire have?
		  (iii)	Which wire in a power circuit is connected to 

the metallic body of the appliance?
	Ans.	 (i)	 �If one of the devices in parallel combination 

fuses then the other devices keep working 
without being affected.

		  (ii)	 Characteristics of a fuse wire are:
		  	 (1)	 it should have low melting point,
		  	 (2)	 high conductivity
			   (3)	 low resistance
		  (iii)	Earth wire is connected to the metallic body of 

the appliances in a power circuit.
	 (b)	 The diagram below shows a dual control switch 

circuit connected to a bulb.	 [3]
		  (i)	� Copy the diagram and complete it so that the 

bulb is switched ON.
		  (ii)	� Out of A & B which one is the live wire and 

which one is the neutral wire?
Bulb B

A
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	Ans.	 (i)

B (Neutral)
A (Phase)

1

2

1

2

		  (ii)	 B is neutral and A is live
		  (c)	 The diagram above shows a circuit with the 

key k open. Calculate:

		  (i)	� the resistance of the circuit when the key k is 
open.

		  (ii)	� the current drawn from the cell when the key k 
is open.

		  (iii)	� the resistance of the circuit when the key k is 
closed.

		  (iv)	� the current drawn from the cell when the key k 
is closed.

3Ω2Ω

5Ω

k

3.3V, 0.5Ω            [4]
	Ans.	 (i)	 When the key k is open
			   resistance of circuit, R = (5 + 0.5) = 5.5 Ω

3.3 V, 0.5 Ω

5 Ω

		  (ii)	 Current drawn from the cell when the key k is 
open is 

			    3.3 3
0.6A

5.5 5
E

I
R r

= = = =
+

		  (iii)	�When the key k is closed, then 2 W and 3 W will 
be in series and further their equivalent will be 
in parallel to 5 W as shown in diagram.

5 Ω

5 Ω

3.3 V, 0.5 Ω

2.5 Ω

3.3 V, 0.5 Ω

5 Ω

5 Ω

3.3 V, 0.5 Ω

2.5 Ω

3.3 V, 0.5 Ω

∴resistance of circuit ,R'=2.5+0..5=3.0 Ω
	 (iv) current drawn from the cell ,when key is 

closed ,I'=
3.3

1.1
3

E
A

R r
= =

+
9.	(a)	 (i)	 Define Calorimetry.�        [3]
		  (ii)	 Name the material used for making a 

Calorimeter.
		  (iii)	Why is a Calorimeter made up of thin sheets of 

the above material answered in (ii)?
	Ans.	 (i)	 Calorimetry is the process of measuring the 

amount of heat released or absorbed during a 
chemical reaction.

		  (ii)	 �Colorimeter is made of copper as it is a good 
conductor of heat with low specific heat 
capacity . So small amount of heat is absorbed 
or liberated during heat exchange.

		  (iii)	�Calorimeter is made of thin sheets of copper 
because it decreases the heat capacity of box, 
thus ensuring small amount of absorption or 
release of heat during heat exchange.

		  (b)	 The melting point of naphthalene is 80°C and 
the room temperature is 30°C. A sample of 
liquid naphthalene at 100°C is cooled down 
to the room temperature. Draw a temperature 
time graph to represent this cooling. In the 
graph, mark the region which corresponds to 
the freezing process.� [3]

Ans.	

Cooling curve

Te
m

pe
ra

tu
re

 (T
)

Time t

melting process

freezing process

100° C

80° C

30°

		  (c)	 104 g of water at 30°C is taken in a calorimeter 
made of copper of mass 42 g. When a certain 
mass of ice at 0°C is added to it, the final steady 
temperature of the mixture after the ice has 
melted, was found to be 10°C. Find the mass 
of ice added. [Specific heat capacity of water = 
4.2 J g–1 °C–1; Specific latent heat of fusion of 
ice = 336 Jg–1; Specific heat capacity of copper 
= 0.4 J g–1 °C–1]� [4]
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	Ans.		  Here, we will use principle of calorimetry. 
			   Heat lost by initial water, calorimeter is equal 

to the heat absorbed by ‘the added ice. Thus 
equations becomes

		  ( )w w c c ice ice ice icem c m c t m L m C t+ ∆ = ⋅ + ⋅ ⋅ ∆

			   or, mice 
( )( )

( )
1

2

w w c c

ice ice

m c +m c t t
L C t t

-
=

+ -

			                = 
( )( )

( )
104 4.2 42 0.4 30 10

336 4.2 10 0
´ + ´ -

+ ´ -

		                        = ( )436.8 16.8 20
g

378
+ ´ =24 g.

	 10.	 (a)	 Draw a neat labelled diagram of an A.C. 
generator.� [3]

Ans. 

Slip rings

S1

S2

B1

B2

Shaft
Carbon brushes

D

Motion
 down

Field
Field

Motion
Motion

up

Armature coil
Field magnet

N S
A

Curre
nt

Curre
nt

CB

Rotation of coil clockwise

	 (b)	 (i)	 Define nuclear fission.� [3]
		  (ii)	� Rewrite and complete the following nuclear 

reaction by filling in the atomic number of Ba 
and mass number of Kr:

		   →
......

235 1 1
92 0 0........

U+ n 144Ba+36Kr+3 n+Energy

	Ans.	 (i)	� Nuclear fission : It is a type of nuclear reaction 
in which a heavy nucleus splits up into two 
lighter nuclei of comparable size. During this 
reaction tremendous amount of energy is 
released. 

		  (ii)	 235 1 144 89 1
92 0 56 36 0U + n Ba + Kr 3 n + Energy® +

			   In the balanced nuclear reaction atomic number 

should be equal on left and right side 
			   So,  92(U) + 0(n) = x (Ba) + 36Kr + 0(n)
			   Þ  x(Ba) = 56
			   Similarly, for mass no.
			   253(U) + 1(n) = 144(Ba) + y(Kr) + 3(n)
			   236 = 144 + y(Kr) + 3
			   y(Kr) = 236 – 147 = 89
		  (c)	 The diagram below shows a magnetic needle 

kept just below the conductor AB which is 
kept in North South direction.� [4]

	  	 (i)	� In which direction will the needle deflect 
when the key is closed?

		 (ii)	 Why is the deflection produced?
	 	 (iii)	 What will be the change in the deflection if 

the magnetic needle is taken just above the 
conductor AB?

		 (iv)	 Name one device which works on this 
principle.

K+–

A B

E

N

W

S

	Ans.	 (i)	 �In first case when a magnetic needle is kept just 
below the conductor, when the key is closed the 
current flows from B to A. So, applying Right 
Hand Thumb Rule just below the conductor, 
the direction of magnetic field is towards East. 
So, needle will deflect towards East.

		  (ii)	 The deflection is produced due to magnetic 
field when current is passed through the wire.

		  (iii)	In second case when a magnetic needle is 
kept just above the conductor, when the key 
is closed, the current flows from B to A. So, 
applying Right Hand Thumb Rule just above 
the conductor, the direction of magnetic field 
is towards West. So, needle will deflect towards 
West.

		  (iv)	The device which works on this principle is 
magnetic sensor, solenoid etc.

qqq


