
Vectors again
(diagrams, adding and subtracting)
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Vector Diagrams
We can quite simply express vectors with an arrow, 
where the length of the arrow indicates the 
magnitude, and the arrowhead represents direction:

A large vector acting 
horizontally to the right

A small vector acting 
vertically upwards
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Note that the order of
adding is irrelevant

Adding Vectors
We can add two (or more) vectors by joining the 
arrows tip-to-tail.  The sum is then the arrow which 
joins the beginning to the end.  If we use the same two 
vectors as before:

Here the dotted line 
shows the vector sum

3



Where can we use this?
• So many of the quantities related to motion are 

vectors, such as force, acceleration, velocity and 
displacement.

• Often there are many such vectors acting, and so a 
vector addition is useful, because it summarises 
multiple vectors into one equivalent vector.

• The sum of multiple vectors is often called the 
‘resultant’ vector, or in the case of force, the ‘net’ 
force.
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50000N

Note we could add in 
reverse order

1. A rocket is propelled upwards with 50000N of force, 
while gravity is acting downwards on the rocket with 
35000N.  What is the net force?

35000N

15000N 35000N

15000N

50000N

The net force is 
15000N acting up

Some examples:
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30km

Some examples:
2. A car drives 30km in an easterly direction, and then 

20km in a southerly direction.  What is it’s final 
displacement (d) ?

20km
d

We need pythagorus to 
calculate the value of d:

d = 36.06km

We need trigonometry 
to calculate the angle θ:

θ

θ = 33.7º

So the car’s final displacement is 36.06km on a 
bearing of 123.7º.
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0.3ms-1

Some examples:
3. A man is swimming north across a strong river.  He 

can swim at 0.85ms-1 and the river is flowing west at 
0.3ms-1.  What is his net velocity?

0.85ms-1

Again we use pythagorus 
and trigonometry:

v = 0.901ms-1v θ
θ = 19.44º

So his net velocity is 0.901ms-1 on a bearing of 
340.56º (or at an angle of 19.44º to the bank).
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Newton’s second law
We have already mentioned Newton’s second law, 
which relates force, mass and acceleration.  We will 
now modify it given the concept of a net force:

X
F = ma

Here the symbol means ‘sum of’ the forces, or in other 
words, the net force or resultant force.  
Therefore to calculate the acceleration of an object, all 
forces acting on it need to be considered and summed.
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Questions:
1. Draw a diagram of all the forces acting on a 

moving car.

2. Now do the same for a car in each of the 
following situations.  Indicate if some forces are 
larger than others.

a) coasting with no pressure on the accelerator
b) accelerating
c) braking 
d) driving on an icy part of the road
e) climbing and descending hills
f) following a curve in the road
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