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Q.N SECTION - I MARKS 

OPTION  ANSWER 

1 c) velocity 1 

2 a)  2.5 rad 1 

3 b)  
 

1 

4 c)  zero 
 

1 

5 d)  13.81 ms-1 
 

1 

6 d)  stress 1 

7 d)  

centripetal force acts towards centre 
and centrifugal force appears to act 
away from the centre in a circular 
motion 

1 

8 d)  
angular velocity increases and moment 
of inertia decreases 

1 

9 a)  perihelion and aphelion 1 

10 c)  adiabatic 1 

11 d)  1 

12 c) acceleration = - k (x + a) 1 

13 d) sin (x + vt) 1 

14 a) or b) 6.28 radm-1 1 

15 d)  longitudinal and transverse 
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The principle of homogeneity of dimensions 
states that the dimensions of all the terms in 
a physical expression should be the same. 
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The force acting on an object is equal to the rate of change of its momentum. 

                                                          �⃗� =
𝑑𝑝⃗⃗⃗⃗⃗⃗

𝑑𝑡
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If the earth has no tilt, then seasons of the earth may change and existence of life on 

the earth would be affected. 
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1. Brownian motion increases with increasing temperature.  
2. Brownian motion decreases with bigger particle size, high viscosity and 

density of the liquid (or) gas.  
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The center of gravity of a body is the point at which the entire weight of the body 

acts irrespective of the position and orientation of the body. 
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Steel is more elastic than rubber. If an equal stress is applied to both steel and rubber, 

the steel produces less strain. So the Young’s modulus is higher for steel than rubber. 

The object which has higher young’s modulus is more elastic. 
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Let AB = D be the diameter of the moon which is to be measured from the earth by 

an observer A. 

A telescope is focused on the moon and angle AOB is found. 

                                         Since 𝜃 =
𝐴𝑟𝑐

𝑅𝑎𝑑𝑖𝑢𝑠
=

𝐷

𝑆
 

                                       D = S.𝜃 

i.e., Linear diameter =Distance x Angular diameter 
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Diagram + Explanation  

 

 

 

 

 

 

 

The above equation is the equation of a parabola 
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29 

 
Total energy is conserved in inelastic collision 
 
Total energy contains the kinetic energy term and also a term ΔQ, which 
includes all the losses that take place during collision. Note that loss in 
kinetic energy during collision is transformed to another 
form of energy like sound, thermal, etc. 
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Further, if the two colliding bodies stick together after collision such 
collisions are known as completely inelastic collision or perfectly inelastic 
collision. Such a collision is found very often. For example when a clay 
putty is thrown on a moving vehicle, the clay putty (or Bubblegum) sticks to 
the moving vehicle and they move together with the same velocity. 
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Law of orbits:  

 Each planet moves around the Sun in an elliptical orbit with the Sun at one of 

the foci. 

Law of area:  

 The radial vector (line joining the Sun to a planet) sweeps equal areas in equal 

intervals of time. 

Law of period:  

            The square of the time period of revolution of a planet around the Sun in its 

elliptical orbit is directly proportional to the cube of the semi-major axis of the ellipse. 
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DIAGRAM 

 

EXPLANATION 

 

COP EXPLANATION 

 
½  

 
1 ½  

 

1 
 
 

 
 

33 

 
 

 
 
 
 
 
 
 
 

 

 
 
 
 
 
 

3 
 
 



 
Q.N 

 

 
SECTION - IV 

 
MARKS 

 
34 
(a) 
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(b) 

 

 

Definition  
 

Diagram + explanation 
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35 
(a) 

 

SCALAR PRODUCT (ANY FIVE POINTS) 

 

VECTOR PRODUCT (ANY FIVE POINTS) 

 

Each point carries ½  mark 
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(b) 

 
 
 
 
 
 
 
 
 
 
 

 
 

The minimum speed required by an object to escape Earth’s gravitational 
field 
 

 
 
When the object reaches a height far away from Earth and hence treated as 
approaching infinity, the gravitational potential energy becomes zero  U (∞) = 0 
and the kinetic energy becomes zero as well. 

 
 

According to law of conservation of energy 
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36 
(a) 

 

Newton’s law of cooling states that the rate of loss of heat of a body is 

directly proportional to the difference in the temperature between that 

body and its surroundings 

diagram 

 

dQ = msdT 

𝑑𝑄

𝑑𝑡
=
𝑚𝑠𝑑𝑇

𝑑𝑡
 

𝑑𝑄

𝑑𝑡
∝ −(𝑇 − 𝑇𝑠) 

𝑑𝑄

𝑑𝑡
= −𝑎(𝑇 − 𝑇𝑠) 

−𝑎(𝑇− 𝑇𝑠) = 𝑚𝑠
𝑑𝑇

𝑑𝑡
 

𝑑𝑇

𝑇 − 𝑇𝑠
= −

𝑎

𝑚𝑠
𝑑𝑡 
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(b) 

 

(i) 

 

 

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 



 

 

 

Relevant example 

 

ii)  

 

 

 = [500 + (1250 x 0.2)] x 30  

 

= 22.5 Kw 
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37  
(a) 

 
According to Bernoulli’s theorem, the sum of pressure energy, kinetic energy, 
and potential energy per unit mass of an incompressible, non-viscous fluid in 
a streamlined flow remains a constant 

 
 

Diagram and Explanation 
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(b) 

 

diagram for PE, KE AND TE 
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38 
(a) 

 

Newton’s formula 

Explanation 

 

 

 

 

 

Laplace correction 

Explanation 
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(b) 

 

Explanation 
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