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Unless otherwise stated you may neglect air-resistance and assume that the acceleration of free fall, g = 10ms-2 

    

(1) (a)  State the condition necessary for applying the equations of motion. 

    

 (b)  A small iron ball is dropped from the top of a vertical cliff and takes 2.5s to 

reach the beach below. Find: 

    

  (i) the velocity with which it strikes the sand, 

  (ii) the height of the cliff. 

    

 (c)  If the ball penetrates the sand to a depth of 12.5cm, calculate its retardation. 

    

   (Ans: (bi) 25ms-1; (bii) 31.25m; (c) 2500ms-2) 

    

    

    

(2)   A ball of mass 0.05kg is thrown vertically upwards from a point on the 

surface of the earth. Neglecting air-resistance calculate the values for: 

    

  (i) the initial speed of the ball if it is to reach a height of 15m above the earth, 

  (ii) the total time it would take to rise to this height and then to return to earth, 

  (iii) the average rate of change of momentum of the ball during its ascent. 

    

   (Ans: (i) 17.32ms-1; (ii) 3.464s; (iii) 0.5N) 

    

    

    

(3)   A ball is released from rest at a point 0.8m above a horizontal surface. 

    

 (a)  Determine: 

  (i) the time taken for the ball to reach the surface, 

  (ii) the speed of the ball immediately before impact. 

    

 (b)  If the ball loses 75% of its kinetic energy during impact, calculate the speed with 

which it leaves the surface. 

    

 (c)  Assuming that all impacts result in the loss of 75% of the kinetic energy before 
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impact, sketch and label a graph showing how the velocity of the ball changes with 

time from the instant of release until it leaves the surface for the third time. 

    

   (Ans: (ai) 0.4s; (aii) 4ms-1(b) 2ms-1) 

    

    

    

(4)   A stone is projected vertically upwards and eventually returns to the point of 

projection. Ignoring any effects due to air resistance draw sketch graphs to show 

the variation with time of the following properties of the stone: 

    

  (i) velocity; 

  (ii) kinetic energy; 

  (iii) potential energy; 

  (iv) momentum; 

  (v) distance from point of projection; 

  (vi) speed. 

    

    

    

(5)   An aeroplane flying horizontally at an altitude of 1500m with a velocity of 140ms-1 

leases a bomb. 

    

 (a)  How long after release does the bomb take to reach the ground? 

 (b)  How far from the point above which it was dropped will the bomb hit the ground? 

 (c)  What will be the magnitude of the velocity of the bomb on impact? 

    

   (Ans: (a) 17.32s; (b) 2424.87m; (c) 222.71ms-1) 

    

    

    

(6)   A tennis player hits the ball from ground level so that it just clears the net which is 

1m high and 6m away, as shown in the diagram. Neglecting the effects of air-

resistance, calculate: 

 

 
 

 (a)  the vertical component of the ball’s initial velocity, 

 (b)  the horizontal component of the ball’s initial velocity, 

 (c)  the magnitude and direction of the ball’s initial velocity. 

    

   (Ans: (a) 4.47ms-1; (b) 13.42ms-1; (c) 14.14ms-1 at 18.430 to horizontal) 
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(7) (a)  A stone is projected with a velocity of 24ms-1 at 300 above horizontal ground. 

Ignoring air-resistance, find 

    

  (i) the maximum vertical height reached by the stone, 

  (ii) the time it takes to reach maximum height, 

  (iii) the time of flight, 

  (iv) the horizontal range. 

    

 (b)  At what angle to the horizontal must the stone be projected to acquire maximum 

range for the given velocity? 

    

 (c)  Is the maximum height attained at the latter angle of projection different from the 

first? Explain. 

    

   (Ans: (ai) 7.2m; (aii) 1.2s; (aiii) 2.4s; (aiv) 49.9m; (b) 450) 

    

    

    

(8)   A shell is fired from a gun at an angle of 300 above the horizontal. The gun is on a 

cliff which is 80m above sea level and is overlooking a sea vessel which is 200m 

away from it, in a horizontal direction. The shell is fired at a speed of 25ms-1. 

Calculate: 

    

 (a)  for how long the shell is travelling in the air; 

 (b)  by what distance the shell misses the vessel; 

 (c)  at what angle to the horizontal the shell enters the water surface. (take g = 9.8ms-2) 

    

   (Ans: (a) 5.52s; (b) 80.65m; (c) 62.460) 

 


