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SKILLS CHECK

This test is designed to check a learner's skills and knowledge in this topic. It should be completed without any outside 
assistance and should take no longer than 30 minutes. After completion, the Mark Scheme will help you decide what 

intervention is needed.

1	 Estimate, to two significant figures, the quantity ​​  ​1.5​​2​ _________ 
​√ 

________

 ​ 1 __ 
2

 ​ × 21.5 ​
 ​ ​.� (1 mark)

2	 Estimate, to two decimal places, the quantity ​​ 1 __ 
2

 ​ × 6.5 × ​2.5​​2​​.� (1 mark)

3	 Find the gradient of the slope in the following graph (do not worry about units).� (3 marks)
	

4	 Use Pythagoras’ theorem to calculate the length of the resultant in the following figure.� (3 marks)
	

5	 Convert the speed of a car travelling at 120 km h–1 into m s–1.� (1 mark)

6	 Convert the speed of a person walking at 1 m s–1 into km h–1.� (1 mark)

7	 A sprinter runs 200 metres in 25 seconds. Calculate their average speed in m s–1.� (2 marks)

8	 A jet can travel at 425 m s–1. Calculate how far it will travel at this speed in:
a	 1 second� (1 mark)
b	 1 minute� (2 marks)
c	 1 hour.� (2 marks)

In this example we can clearly see that 
the mass of the apples increases by the 
same amount every time we add an 
apple. We say that the mass of apples is 
proportional to the number. If we draw 
a graph of mass vs number we get a 
straight line passing through the origin 

The gradient of this line is given by 
Δy
Δx
straight and passing through the origin 
can be used to test if two quantities are 
proportional to each other.

The equation of the line is y mx
where m is the gradient so in this 
case m −1.

This equation can be used to calculate the mass of any given number of apples. This is 
a simple example of what we will spend a lot of time doing in this course.

To make things a little more complicated let’s consider apples in a basket with mass 
500 g. The table of masses is shown in Table 1.7.
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The slope in Figure 1.12 is still 100 g/apple indicating that each apple still has a mass of 

number of apples but they are not directly proportional.

The equation of this line is y mx c where m is the gradient and c the intercept on the 
y-axis. The equation in this case is therefore y x

Figure 1.11 Graph of mass vs
number of apples.

Number 
(N)

Mass 
(m)/g

1 600

2 700

3 800

4 900

5 1000

6 1100

Table 1.7.

Figure 1.12 Graph of mass vs
number of apples in a basket.

It is much easier to plot 
data from an experiment 
without processing 
it but this will often 
lead to curves that are 
very difficult to draw 
conclusions from. Linear 
relationships are much 
easier to interpret so 
worth the time spent 
processing the data.
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Vector and scalar quantities
So far we have dealt with six different quantities:

• Length
• Time
• Mass

• Volume
• Density
• Displacement

All of these quantities have a size, but displacement also has a direction. Quantities 
that have size and direction are vectors and those with only size are scalars; all quantities 
are either vectors or scalars. It will be apparent why it is important to make this 
distinction when we add displacements together.

Example
Consider two displacements one after another as shown in Figure 1.23.

Starting from A walk 4 km west to B, then 5 km north to C.

The total displacement from the start is not 5 + 4 but can be found by drawing a 

Addition of vectors
Vectors can be represented by drawing arrows. The length of the arrow is proportional 
to the magnitude of the quantity and the direction of the arrow is the direction of the 
quantity.

To add vectors the arrows are simply arranged so that the point of one touches the tail 
of the other. The resultant vector is found by drawing a line joining the free tail to the 
free point.

Example
Figure 1.23 is a map illustrating the different displacements. We can 
represent the displacements by the vectors in Figure 1.24.

Calculating the resultant:

If the two vectors are at right angles to each other then the resultant will 
be the hypotenuse of a right-angled triangle. This means that we can use 
simple trigonometry to relate the different sides. 

Some simple trigonometry
cos, sin and tan buttons on your calculator. These are used 

to calculate unknown sides of right-angled triangles.

 sin θ = 
opposite

hypotenuse ➞ opposite = hypotenuse × sin θ

 cos θ = 
adjacent

hypotenuse ➞ adjacent = hypotenuse × cos θ

 tan θ = 
opposite
adjacent  

Scalar

A quantity with 
magnitude only.

Vector

A quantity with 
magnitude and 
direction.

N

B

C

5 km

A

Figure 1.23 Displacements 
shown on a map.
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Figure 1.24 Vector addition.

Figure 1.25.
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9	 A tortoise crawls at a speed of 0.02 m s–1. How long, in seconds, will it take to reach the end of a 12 m garden?� (2 marks)

10	 A sports car accelerates uniformly from rest to 35 m s–1 in 7 seconds. Calculate the acceleration of the car.� (1 mark)

11	 A plane starting from rest accelerates at 5 m s–2  for 30 seconds. Calculate the increase in velocity, in m s–1 , after:
a	 1 s� (1 mark)
b	 5 s� (1 mark)
c	 30 s.� (1 mark)

12	 Consider the following displacement–time graphs below, showing four different objects in motion. 
	

	 In which graph is the object:
a	 not moving� (1 mark)
b	 accelerating� (1 mark)
c	 moving at a positive constant velocity� (1 mark)
d	 moving at a negative velocity?� (1 mark)

� Total Marks: 27
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Line A
A body that is not moving. 
Displacement is always the same.
Velocity is zero.
Acceleration is zero.

Line B
A body that is travelling with a constant positive velocity.
Displacement increases linearly with time.
Velocity is a constant positive value.
Acceleration is zero.

Line C
A body that has a constant negative velocity.
Displacement is decreasing linearly with time.
Velocity is a constant negative value.
Acceleration is zero.

Line D
A body that is accelerating with constant acceleration.
Displacement is increasing at a non-linear rate. The 
shape of this line is a parabola since displacement is 
proportional to t2 (s = ut + 12at

2).
Velocity is increasing linearly with time.
Acceleration is a constant positive value.

So the gradient of the displacement–time graph equals the velocity. Using this 
information, we can see that line A in Figure 2.19 represents a body with greater 
velocity than line B and that since the gradient of line C is increasing, this must be the 
graph for an accelerating body. 

Instantaneous velocity
When a body accelerates its velocity is constantly changing. The displacement–time 

in Figure 2.20.

Area under velocity–time graph
The area under the velocity–time graph for the body travelling at constant velocity v 
shown in Figure 2.21 is given by

area = vΔt

v = 
Δs
Δt  

Rearranging gives Δs = vΔt so the area under a velocity–time graph gives the 
displacement.

This is true not only for simple cases such as this but for all examples.

Figure 2.18 Graphical 
representation of motion.
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