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1. Two particles B and C have mass m kg and 3 kg respectively. They are moving towards each 
other in opposite directions on a smooth horizontal table. The two particles collide directly. 
Immediately before the collision, the speed of B is 4 m s−1 and the speed of C is 2 m s−1. In 
the collision the direction of motion of C is reversed and the direction of motion of B is 
unchanged. Immediately after the collision, the speed of B is 1 m s−1 and the speed of C 
is 3 m s−1. 
 
Find 
 
(a)  the value of m, 

(3) 

(b)  the magnitude of the impulse received by C. 
(2) 

      
 

2. A car moves along a horizontal straight road, passing two points A and B. At A the speed of 
the car is 15 m s–1. When the driver passes A, he sees a warning sign W ahead of him, 120 m 
away. He immediately applies the brakes and the car decelerates with uniform deceleration, 
reaching W with speed 5 m s–1. At W, the driver sees that the road is clear. He then 
immediately accelerates the car with uniform acceleration for 16 s to reach a speed of V m s–1

 

(V > 15). He then maintains the car at a constant speed of V m s–1. Moving at this constant 
speed, the car passes B after a further 22 s. 

 
(a) Sketch, in the space below, a speed-time graph to illustrate the motion of the car as it 

moves from A to B. 
(3) 

(b) Find the time taken for the car to move from A to B. 
(3) 

The distance from A to B is 1 km. 
 
(c) Find the value of V. 

(5) 

 
3. A lorry is moving along a straight horizontal road with constant acceleration. The lorry passes 

a point A with speed u m s–1, (u < 34), and 10 seconds later passes a point B with speed 
34 m s–1. Given that AB = 240 m, find 

 
(a)  the value of u, 

(3) 

(b)  the time taken for the lorry to move from A to the mid-point of AB. 
(6) 
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4.  

 
 

Figure 4 

 
The velocity-time graph in Figure 4 represents the journey of a train P travelling along a 
straight horizontal track between two stations which are 1.5 km apart. The train P leaves the 
first station, accelerating uniformly from rest for 300 m until it reaches a speed of 30 m s–1. 
The train then maintains this speed for T seconds before decelerating uniformly at 1.25 m s–2, 
coming to rest at the next station. 
 
(a)  Find the acceleration of P during the first 300 m of its journey. 

(2) 

(b)  Find the value of T. 
(5) 

 
A second train Q completes the same journey in the same total time. The train leaves the first 
station, accelerating uniformly from rest until it reaches a speed of V m s–1 and then 
immediately decelerates uniformly until it comes to rest at the next station. 
 
(c)  Sketch on the diagram above, a velocity-time graph which represents the journey of 

train Q. 
(2) 

(d)  Find the value of V. 
(6) 

 

 

5. A ball is projected vertically upwards with a speed of 14.7 m s−1 from a point which is 49 m 
above horizontal ground. Modelling the ball as a particle moving freely under gravity, find 

 
(a)  the greatest height, above the ground, reached by the ball, 

(4) 

(b)  the speed with which the ball first strikes the ground, 
(3) 

(c)  the total time from when the ball is projected to when it first strikes the ground. 
(3) 
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6.  

 
 

Figure 2 

 

A particle of mass 0.4 kg is held at rest on a fixed rough plane by a horizontal force of 
magnitude P newtons. The force acts in the vertical plane containing the line of greatest slope 
of the inclined plane which passes through the particle. The plane is inclined to the horizontal 
at an angle α, where tan α = 4

3 , as shown in Figure 2. 
 
The coefficient of friction between the particle and the plane is 3

1 . 
 
Given that the particle is on the point of sliding up the plane, find 
 
(a)  the magnitude of the normal reaction between the particle and the plane, 

(5) 

(b)  the value of P. 
(5) 
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7.  

 
   

Figure 3 

 
Two particles P and Q, of mass 0.3 kg and 0.5 kg respectively, are joined by a light horizontal 
rod. The system of the particles and the rod is at rest on a horizontal plane.  
 
At time t = 0, a constant force F of magnitude 4 N is applied to Q in the direction PQ, as 
shown in Figure 3. The system moves under the action of this force until t = 6 s. During the 
motion, the resistance to the motion of P has constant magnitude 1 N and the resistance to the 
motion of Q has constant magnitude 2 N. 
 
Find 
 
(a)  the acceleration of the particles as the system moves under the action of F, 

(3) 

(b)  the speed of the particles at t = 6 s, 
(2) 

(c)  the tension in the rod as the system moves under the action of F. 
(3) 

 
At t = 6 s, F is removed and the system decelerates to rest. The resistances to motion are 
unchanged. Find 
 
(d)  the distance moved by P as the system decelerates, 

(4) 

(e)  the thrust in the rod as the system decelerates. 
(3) 
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