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Give Short Answers of the Following Questions 

1. State right hand rule for two vectors w.r.t. vector product. 

Ans. Direction of Vector Product:  

  The direction of vector product 𝐴  x 𝐵   can be found by right hand rule. 

  Right hand Rule: 

  Join the tails of the two vectors to define a plane of vectors. Rotate vector 𝐴  into 𝐵   through 
 smaller of the two possible angles. Curl the fingers of the right hand in the direction of rotation.    

 Erect thumb represents the direction of 𝐴  x 𝐵  . 

 

 

 

 

 

2. Define impulse and show how it is related to momentum. 

Ans. Impulse: 

  When a large force acts on a moving body for a short interval of time then the product of force
  and time is called impulse. 

  Relation: 

  The impulse is equal to the instantaneous change in momentum of the body. 

    𝐼  = 𝐹  x t 

  As force is the time rate of change of momentum so  

    𝐹  = 
𝑚𝑣𝑓     − 𝑚𝑣𝑖    

𝑡
  

   Or  𝐹  x t = m𝑣𝑓      - m𝑣𝑖      

    𝐼  = m𝑣𝑓      - m𝑣𝑖       (𝐼  = 𝐹  x t) 

3. Differentiate between an elastic and an inelastic collision. 

Ans. In case of elastic collision the K.E of the system is conserved while in case of inelastic collision 
 the K.E is not conserved. But the total linear momentum and the total energy of the system 
 remains constant in both types of collision. 

  Behavior of Bouncing Ball: 

 When a hard ball is dropped on a marble floor, it rebounds to very nearly the initial height. 
It loses negligible amount of energy in collision with the floor. Then such collision is 
approximately an elastic collision. 
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 But if the ball is bounced from a sandy floor then it is not able to reach the initial height 
then there is a loss of kinetic energy and such collision is called inelastic collision. 

4. Show that rate of change in momentum is equal to force applied. Also state Newton's 
second law of motion in terms of momentum. 

Ans. Second Law in Terms of Momentum: 

  The time rate of change of momentum of body is equal to the applied force. 

  Let m = mass of the body  𝑣𝑖     = initial velocity   F = applied force 

  𝑣𝑖  = final velocity  t = time interval 

  Then   𝑎  = 
𝑣𝑓     − 𝑣𝑖    

∆𝑡
  

  According to Newton’s second law of motion, 

     𝐹  = m 𝑎       

    𝑎  = 
𝐹 

𝑚
   

  Comparing equations (1) and (2) we get 

    
𝐹 

𝑚
 = 

𝑣𝑓     − 𝑣𝑖    

∆𝑡
  

    𝐹   = 
𝑚𝑣𝑓     − 𝑚𝑣𝑖    

𝛥𝑡
  

When 𝑚𝑣𝑖     represents the initial momentum while 𝑚𝑣𝑓      represents final momentum. 

5. State law of conservation of linear momentum. Also state condition under which it 
holds. 

Ans. Law of Conservation of Momentum: 

  Total linear momentum of an isolated system always remains constant. 

  Condition for application: 

  Law of conservation of momentum holds only for isolated systems otherwise it is not valid. 

6. Show that range of projectile is maximum at an angle of 45o. 

Ans. As range of the projectile can be expressed as: 

   R = 
 𝒗𝒊

𝟐 𝒔𝒊𝒏𝟐𝜽

𝒈
           

  The range of the projectile is maximum when the value of sin2θ Ha maximum value. The 
 maximum value of since function is one. Thus  
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   sin2θ = 1 

   θ = sin-1(1) 

   2θ = 90o 

    θ = 
90°

2
  

   θ = 45o  

So   Rmax = 
 𝒗𝒊

𝟐 𝒔𝒊𝒏𝟐(𝟒𝟓°)

𝒈
            

   Rmax = 
 𝒗𝒊

𝟐 𝒔𝒊𝒏𝟗𝟎°

𝒈
            

   Rmax = 
 𝒗𝒊

𝟐 

𝒈
            

7. Find the time of flight of a projectile to reach the maximum height. 

Ans. From first equation of motion 

   vf = vi + at 

To find maximum height of the projectile, 

vf = vfy = 0, vi = viy = visinθ, a = ay = -g 

So,   vfy = viy + ayt 

  0 = vi sinθ – gt 

  gt = vi sinθ 

  t = 
 𝑣𝑖 sin θ

𝑔
 

8. The maximum horizontal range of a projectile is 800 m. find the value of height attained 
by the projectile at 𝛉 60o. 

Ans. For projectile, maximum horizontal range is 

   Rmax = 
 𝐯𝐢

𝟐 

𝐠
 = 800m 

And  H = 
 v i

2  sin 2θ

2g
           

   H = 
 v i

2  

g
 
sin260°

2
    

   H = Rmax  
sin260°

2
    

   H = 
800 x (0.866)2

2
 

   H = 400 x (0.866)2 

   H = 300m 
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