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1 A particle P is projected vertically upwards with speed 11ms−1 from a point on horizontal ground.
At the same instant a particle Q is released from rest at a point hm above the ground. P and Q hit the
ground at the same instant, when Q has speed V ms−1.

[2](i) Find the time after projection at which P hits the ground.

(ii) Hence f nd the values of h and V. [2]

2 A car of mass 1400 kg moves on a horizontal straight road. The resistance to the car’s motion is
constant and equal to 800N and the power of the car’s engine is constant and equal to PW. At an
instant when the car’s speed is 18ms−1 its acceleration is 0.5m s−2.

(i) Find the value of P. [3]

The car continues and passes through another point with speed 25ms−1.

(ii) Find the car’s acceleration at this point. [2]

3

W N 7 N
8 N

� �

O

Each of three light inextensible strings has a particle attached to one of its ends. The other ends of the
strings are tied together at a point O. Two of the strings pass over fixed smooth pegs and the particles
hang freely in equilibrium. The weights of the particles and the angles between the sloping parts of
the strings and the vertical are as shown in the diagram. It is given that sin � = 0.8 and cos � = 0.6.

[3](i) Show that W cos� = 3.8 and find the value of W sin�.

(ii) Hence find the values of W and �. [3]

Save My Exams! – The Home of Revision  
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

 



4
X

P
F N

a

15

A particle P of mass 0.3 kg is attached to one end of a light inextensible string. The other end of the

string is attached to a fixed point X. A horizontal force of magnitude F N is applied to the particle,

which is in equilibrium when the string is at an angle ! to the vertical, where tan! = 8 (see diagram).

Find the tension in the string and the value of F. [4]
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A block B lies on a rough horizontal plane. Horizontal forces of magnitudes 30 N and 40 N, making

angles of ! and " respectively with the x-direction, act on B as shown in the diagram, and B is moving

in the x-direction with constant speed. It is given that cos ! = 0.6 and cos " = 0.8.

(i) Find the total work done by the forces shown in the diagram when B has moved a distance of

20 m. [2]

(ii) Given that the coefficient of friction between the block and the plane is 5
8

block.

, find the weight of the

[3]

6 A lorry of mass 15 000 kg climbs from the bottom to the top of a straight hill, of length 1440 m, at a

constant speed of 15 m s−1. The top of the hill is 16 m above the level of the bottom of the hill. The

resistance to motion is constant and equal to 1800 N.

(i) Find the work done by the driving force. [4]

On reaching the top of the hill the lorry continues on a straight horizontal road and passes through a

point P with speed 24 m s−1. The resistance to motion is constant and is now equal to 1600 N. The

work done by the lorry’s engine from the top of the hill to the point P is 5030 kJ.

(ii) Find the distance from the top of the hill to the point P. [3]
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A rough plane is inclined at an angle ! to the horizontal, where tan ! = 2.4. A small block of mass

0.6 kg is held at rest on the plane by a horizontal force of magnitude P N. This force acts in a vertical

plane through a line of greatest slope (see diagram). The coefficient of friction between the block and

the plane is 0.4. The block is on the point of slipping down the plane. By resolving forces parallel to

and perpendicular to the inclined plane, or otherwise, find the value of P. [8]

9 A lorry of mass 12 500 kg travels along a road from A to C passing through a point B. The resistance

to motion of the lorry is 4800 N for the whole journey from A to C.

(i) The section AB of the road is straight and horizontal. On this section of the road the power of

the lorry’s engine is constant and equal to 144 kW. The speed of the lorry at A is 16 m s−1 and its

acceleration at B is 0.096 m s−2. Find the acceleration of the lorry at A and show that its speed

at B is 24 m s−1. [3]

(ii) The section BC of the road has length 500 m, is straight and inclined upwards towards C. On

this section of the road the lorry’s driving force is constant and equal to 5800 N. The speed of

the lorry at C is 16 m s−1. Find the height of C above the level of AB. [5]

Save My Exams! – The Home of Revision  
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

 




