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Question 1 Linear Motion

What is Constant speed and Constant Velocity

If the speed of a car is 50km/hr or 50kmh-1 it means that,, the car will travel 50km 
in each hour. The speed of the car is said to be uniform or constant. At the same 
speed the car would travel 100km in 2 hours etc. Thus:

Distance travelled = speed x time

or s = v x t

the velocity of the car is a measure of the speed at which it is travelling in a 
particular direction.

SI units:

We use standard units so when we are talking about speed we use metres/
second..

Example 1

Express a speed of 50km h-1 in ms-1
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Example 2

Find the distance travelled in 3 minutes by a body moving at a constant speed of 
15km h-1

Find also the time taken by this body to travel 200m at the same speed 

Average Speed

When a car travels at 50km/hr it’s speed will have been more and less than 
50km/h for the duration of the journey.

Displacement is the distance travelled in a 
particular direction 
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Example 3

P, Q and R are three points on a straight line with PQ = 40km and QR = 90km
A boy travels from P to Q at 10km/h and then from Q to R at 15km/h

Calculate
(a) the time taken to travel from P to Q
(b) the time taken to travel from Q to R
(c) the average speed of the boy for the journey from P to R.
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Example 4

A girl walks 400m due east in a time of 180s and then 100m due west in a time of 
60s. Calculate
(a) her average speed
(b) her average velocity for the whole journey 
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Linear Motion  Formulae Tables page 50

when the motion of a body is being considered the letters u, v, a, s and t usually 
have the following meanings:

u = initial velocity

v = final velocity

a = acceleration

s = displacements

t = time interval or time taken

Example 5

A body moves along a straight line from A to B with uniform acceleration ms-2. 
The time taken is 12s and the velocity at B is 25ms-1. 

Find                  (a) the velocity at A
(b) the distance AB
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Example 6

A cyclist travelling downhill accelerates uniformly at ms-2. If his initial 
velocity at the top of the hill is 3ms-1, Find
(a) how far he travels in 8s
(b) how far he travels before reaching a velocity of 7ms-1
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Deceleration

If a car is moving at 20ms-1 is subsequently moving at 10ms-1, the body is said to 
be slowing down or subject to a deceleration, i.e. a negative  acceleration. If the 
change in velocity takes place over a period of 5s, the deceleration is 10ms-1 in 
5s or 2½ ms-2 and the acceleration is -2½ms-2 

Example 7
A stone slides in a straight line across a horizontal sheet of ice. It passes a point 
A with velocity 14ms-1, and the point B 2½ s later. Assuming the retardation is 
uniform and that AB = 30m find
(a) the retardation
(b) the velocity at B

Nigel Macmillan �8



Gravity

When considering a body falling under gravity the 
acceleration of the body is 9.8ms-2 also known as ‘g’, the 
acceleration due to gravity. if the motion is vertically 
upwards the body will be subject to a retardation of 9.8ms-2

Example 8

A stone is thrown vertically downwards from the top of a building and has an 
initial velocity of 1.5ms-1. if the height of the building is 19m, find 
(a) the velocity at which the stone hits the ground
(b) the time taken for the stone to fall.
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Example 9

A ball is thrown vertically upwards with a velocity of 14.7ms-1 from a platform 
19.6m above ground level find
(a) the time taken for the ball to reach the ground
(b) the velocity of the ball when it hits the ground

Example 10
 
A particle is projected vertically upwards with a velocity of 34.3ms-1. Find how 
long after projection the particle is at a height of 49m above the point of 
projection for 
(a) the first time, (b) the second time
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Velocity / Time Graphs

Example 11 

The velocity-time graph shown is for a body which starts from rest, accelerates 
uniformly to a velocity of 20ms-1 in 4 seconds, maintains that velocity for a 
further 6 seconds and then retards uniformly to rest. the entire journey takes 14 
seconds. Find

(a) the acceleration of the body during the initial part of the motion
(b) the retardation of the body during the final part of the motion
(c) the total distance travelled by the body
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A special case of velocity / time graph
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Example 12

A particle, moving in a straight line, accelerates uniformly from rest to a speed v 
m/s. It continues at this constant speed for a time and then decelerates uniformly 
to rest, the magnitude of the deceleration being twice that of the acceleration. 
The distance travelled while accelerating is 6 m.  
The total distance travelled is 30m and the total time taken is 6 s.
(i) Draw a speed-time graph and hence, or otherwise, find the value of v. 
(ii) Calculate the distance travelled at v m/s. 
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HOMEWORK QUESTION 

Points p and q lie in a straight line, where |pq| = 1200 metres. 
Starting from rest at p, a train accelerates at 1 m/s2 until it reaches the speed limit 
of 20 m/s. It continues at this speed of 20 m/s and then decelerates at 2 m/s2, 
coming to rest at q. 
(i) Find the time it takes the train to go from p to q. 
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