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Question 1 

(a) Work-Energy Theorem: The work done by the net external force on a body is equal to increase in its kinetic energy. 
(b) Taking g = 10 m/s2, Force on stone = mg = 0.200 x 10 N = 2 N 

Work done by gravitational force, W = F x S = 2 x 10 J = 20 J 
(c) Work done = Change in kinetic energy  

20 = ½ mv2 – ½ mu2  ⇒ 20 = ½ x 0.2 x v2 – ½ x 0.2 x 02 ⇒ 20 = 0.1 x v2 – 0 ⇒ v2 = 200 ⇒ v = 10√2 = 14.14 m/s 
(d) Principle of moments: Under equilibrium, the sum of clockwise moments acting on a body is equal to the sum of 

anticlockwise moments acting on the body. 
(e) Since the load is located between fulcrum and effort in a class II lever, the effort arm is always longer than load arm. 

Therefore, the mechanical advantage which is equal to the ratio of effort arm to load arm is always greater than 1. Thus 
the effort required is less than the load.   

 
 

Question 2 

(a)  
i. MA = l/h = 3/2.5 = 1.2 

ii. MA = L/E ⇒ E = L/MA = (800 x 10) / 1.2 = 6666.7 N 
iii. Work done = L x dL = (800 x 10) x 2.5 = 20 000 J 

 
(b) The effort required to do the work is more than the load when we use levers with MA less than 1. However, the velocity 

ratio of these levers is also greater than 1. So these levers are used to gain speed at the load end. For example, scissors 
are designed with MA and VR less than 1. So, the end which cuts the cloth moves at a greater speed than the effort end. 

(c) AC Generator: Mechanical energy into Electrical energy 
Car engine: Chemical (fuel) energy into Mechanical (kinetic) energy 

(d) Work done, W = F S cos θ ⇒ W = 30 x S x ½ [cos 60° = ½] ⇒ W/S = 15 
So the slope of the graph of W vs S will reduce to half its original value. 
 
 
 

 

Question 3 

(a) Velocity ratio of a pulley system is equal to the total number of pulleys in the system. 
(b) Considering a practical case where the mass of lower block cannot be ignored, the value of MA will be limited by the 

increasing weight of the lower block and hence it cannot be increased indefinitely by simply adding more pulleys to the 
system. 

(c) Graph between Kinetic Energy (KE) and mass (m) of an object:  
(d) Final kinetic energy of the car, KEf = 0 J 

Initial kinetic energy of the car, KEi = 225 000 J 

Change in kinetic energy of the car, ∆KE = KEf – KEi = –225 000 J  
So, according to work-energy theorem, 

Work done by friction, W = ∆KE = –225 000 J 
(e) Mass = 2 kg Weight on Jupiter = 42 N 

 
 

Question 4 

(a) Scattering of electromagnetic waves is inversely proportional to the fourth power of their wavelength. Thus as the light 
from the sun travels through the layers of atmosphere, violet end of the visible spectrum gets scattered more than the 
red end. Therefore, during sunset the light near the horizon consists more of the red end of the spectrum thus making 
the sky appear orange-red in colour. 

(b) Thickness of the glass slab and the angle of incidence of the light ray 

(c) Angle of deviation = 0° 
(d) Since the hotter air near the ground is optically rarer than the upper layers 

of atmosphere, the light ray from the top keeps getting refracted away 
from the normal until the angle of incidence exceeds the critical angle. At 
this layer, the light ray gets reflected back, thus creating a virtual image of the 
object below the ground level, creating an illusion of reflecting water 
surface. 
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Question 5 

(a) Binoculars and SLR cameras 
(b)  

i. Auxiliary plane mirror method 
ii. Magnification is 1 (since image size = object size) 
iii. Image is real and inverted. 
iv. No. Because the concave lens does not form a real image. Also the image will not be formed at the same 

place as the object. 
(c) The light ray when passing from an optically denser medium to an optically rarer medium with an angle of incidence 

greater than the critical angle for the two media, then the light ray gets reflected back into the denser medium. This 
phenomenon is known as total internal reflection. 
In optical fibres, light signals can travel through long fibres without much loss in intensity due to total internal 
reflection of the light rays inside the fibre.  

 

Question 6 

(a) Image distance = distance between film and the lens = 11 cm 
 
 
 
 
 
 
 
(b)  
 
 
 
 
 
 
 
 
 
 

 

(c) Since the deviation produced by a rectangular glass slab is 0°, the light rays from an incident beam emerge parallel to 
each other from the other side of the glass slab. Since the rays of various colours emerge parallel and close to each 
other, they overlap with each other to form the white light again on the other side and thus do not form the spectrum.  

(d) X-rays. Used to take images of fractures in bones for diagnostic purposes. 
 
 

Question 7 

(a)  
i. Concave lens 
ii. Focal length of lens = 30 cm 
iii. Power, P = –1/f = – 1/ 0.30 = – 3.3 D 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



(b)  
 
 
 
 
 
 
 
(c) Snell’s Law: The ratio of sine of angle of incidence to sine of angle of 

refraction is constant for a given pair of media under constant physical 
conditions. 

 

Question 8 

(a) Vibrations produced in the sound box of a stringed instrument when the strings are plucked are an example of forced 
vibrations. 

(b) Condition for resonance: Frequency of the externally applied force is equal to or a multiple of the natural frequency of 
the vibrating object. 

(c) Amplitude keeps increasing while frequency remains constant. 
(d) Bats produce ultrasonic waves which are reflected back from the obstacles around. Through the echo of these waves, 

bats can determine the location of the obstacles and thus navigate. 
(e) Waveform of musical sound:  

i. Produced by mostly periodic vibrations 
ii. Component waves are similar and there is no sudden change in their wavelength or frequency. 

(f) Let the distance between the cliff and the hill be d metres. 

2d = speed x time ⇒ 2d = 340 x 0.6 ⇒ d = 204/2 = 102 m 
 

Question 9 

(a) The phenomenon is resonance. The vibrating tuning fork is produces the period external force for the air column in the 
tube having natural frequency equal to that of the fork. Thus the amplitude of vibration of the air column increase and 
a loud sound is produced. 

(b) There won’t be any loud sound as when we change the length of the air column, its natural frequency will change which 
will no longer match with the frequency of the periodic force produced by the tuning fork. 

(c) Intensity of a sound wave at a point is the energy passing per unit time normally through per unit area at that point. 
Intensity of a sound is directly proportional to the square of the amplitude of the sound wave. 

(d) See 8 (e) 
 

Question 10 

(a) Heat extracted to decrease the temperature of water from 25°C to 0°C, Q1 = mc ∆T = 0.200 x 4200 x 25 J = 21000 J 
Heat extracted to convert water to ice at 0°C, Q2 = mL = 0.200 x 336000 J = 67200 J 

Heat extracted to decrease the temperature of ice from 0°C to –10°C, Q3 = mc ∆T = 0.200 x 2100 x 10 J = 4200 J 
Total heat extracted, Q = Q1 + Q2 + Q3 = 92400 J 

(b) When steam comes in contact with the skin, it loses its latent heat of vaporisation and gets converted into water at 

100°C. Thus it provides more heat energy to the skin than water at 100°C does and therefore the burns caused by 
steam are more serious. 

(c) Due to its high specific heat capacity, water requires a lot of heat to raise its temperature and similarly a lot of heat 
needs to be extracted form water to bring down its temperature. Therefore in the coastal regions, water takes more 
time to get heated up or to cool down compared to the land mass. Thus the water helps in regulating the temperature 
of the atmosphere and prevents it from going to high or low extremes. 

(d) By making the base of the cooking pan thick and heavy, the thermal capacity of the pan is increased so that it remains 
hot for a long period of time. 

 

Question 11 

(a) Let the mass of water be mw kg 

Heat lost by brass ball, Q1 = mc ∆T = 5 x 400 x 60 J = 120000 J 
Heat gained by water, Q2 = mc ∆T = mw x 4200 x 15 J 
According to the principle of calorimetry, 

Q1 = Q2 ⇒ 120000 = mw x 4200 x 15 ⇒ mw = 120000/63000 = 1.90 kg 
(b) Farmers fill their fields with water in winter so that when the temperature falls in the night, the water due to its high 

specific heat capacity does not allow the temperature in the field to fall rapidly and thus save the crops from frost. 
(c) Specific latent heat of vaporisation is the amount of heat energy required to convert a unit mass of a substance from its 

liquid state to its vapour state without any change in temperature. Its SI unit is J/kg. 
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Question 12 

(a) Faraday’s laws of electromagnetic induction: 
i. An emf is induced across the ends of a conductor whenever there is a change in the magnetic field lines 

associated with the conductor. 
ii. The magnitude of the emf induced in the conductor is directly proportional to the rate of change of 

magnetic field lines associated with the conductor.  
(b) Total electrical energy used, E = Power x Time  = [(4 x 50) + (8 x 100)] x (8 x 30) Watt-hour  

= [200+800] x 240 Wh  
= 240000 Wh  
= 240 kWh = 240 electrical units 

 Total bill = Rs. 6.50 x 240 = Rs. 1560 
 

 
(c)  

 
 
 
 
 
 
 
 
 

(d) Let the resistances in the given circuit be names thus: 

R1 = 7 Ω, R2 = 1 Ω, R3 = 2 Ω, R4 = 4 Ω and internal resistance of the battery, r = 0.5 Ω 
Le the effective resistance of combination of R2, R3 and R4 be R 

R = R2 + R3 + R4 ⇒ R = 1 + 2 + 4 = 7 Ω 
Let the effective resistance of combination of R1 and R be R’ 

1/R’ = 1/R1 + 1/R = 1/7 + 1/7 = 2/7 ⇒ R’ = 7/2 = 3.5 Ω 
Let the effective resistance of the combination of R’ and r be Req 

Req = R’ + r = 3.5 + 0.5 = 4 Ω 
Current reading in the ammeter = emf/Req = 12/4 = 3 A  

 

Question 13 

(a) Surface area of the electrodes and the distance between the electrodes inside the electric cell 
(b) A DC motor converts electrical energy into mechanical energy while an AC generator converts mechanical energy into 

electrical energy. 
A DC motor has slit rings as commutator while an AC generator has slip rings connected to carbon brushes. 

(c) The ring system is less expensive as compared to tree system as wire of lower current rating is used for the main wiring. 
In a ring system, a fault in one device does not affect the functioning of other devices in a section of the house as each 
device has its own fuse. 

(d) Laminated core reduces the length of path for the eddy currents and thus reduces the energy loss due to eddy currents. 
(e) Voltage is stepped up to reduce the current so that I2R heat loss (known as transmission loss) is reduced over the 

transmission wires. 
 

Question 14 

(a) Characteristics of a good electron emitter: Low work function and High melting point. Example: Thoriated tungsten 
(b) Brightness on the TV picture tube can be adjusted by adjusting the negative potential on the grid which is located after 

the electron emitter. 

(c) α rays are positively charged while β rays are negatively charged. 
α rays consist of Helium nuclei while β rays consist of fast moving electrons. 

α rays have a low penetrating power and high ionising power while β rays have a high penetrating power with a lower 
ionising power. 

(d) A: Heating Coil   B: Cathode    C: Anode cylinders  
D: Deflecting plates  E: Graphite coating  F: Fluorescent screen  

 
 


