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Units 
All units in science are derived from seven base 

units. These are:  

 

kilogram (kg), metre (m), second (s), ampere 

(A), mole (mol), kelvin (K) and candela (cd).  

 

eg: Speed is calculated as distance (measured in 

metres) divided by time (measured in seconds). 

Thus speed is measured in metres per second  

(ms-1)  

2  

Prefixes 
Prefixes are used with units to make the numbers 

more manageable.  
 

For example:  
 

giga (G) means x 109   e.g. 1 GHz = 109 Hz  

mega (M) means x 106  

kilo (k) means x 103  

milli (m) means x 10-3   e.g. 1 mA = 10-3 A  

micro () means x 10-6  

nano (n) means x 10-9  

3  

Vectors and Scalars 
A scalar is a quantity that has magnitude  

(i.e. size) only - e.g. energy, distance, speed, 

mass, density, etc.  

 

A vector is a quantity that has both magnitude 

and direction  

- e.g. force, displacement, velocity, etc.  

 

4  

Displacement, Velocity 

and Acceleration 
Displacement s (in m) is distance in a particular 

direction - i.e. it is a vector.  
 

Velocity v (in ms-1) is defined as rate of change 

of displacement.  
 

i.e. velocity = (change in displacement)/(time 

taken for change)  

i.e. v = s/t REMEMBER! 

5  
Acceleration a  

(in ms-2) is defined as 

rate of change of  

velocity.  
 

i.e. acceleration = 

(change in velocity)/

(time taken for 

change)  

Thus, it follows that v is 

the gradient of a graph 

of s against t - as shown 

below:  

i.e. a = v/t  

6  
Thus, it follows that a 

is the gradient of a 

graph of v against t  
- as shown below:  

 

 

N.B. The area under a  

v-t curve is the  

distance travelled:  

 

7  

Uniform Acceleration 

Uniform (i.e. constant) acceleration is an im-

portant special case. For example, the accelera-

tion due to gravity near the earth's surface is uni-

form, and is equal to 

9.81 ms-2.  

For constant accelera-

tion, the velocity-time 

has a constant gradient - 

i.e. it is a straight line, 

as shown in the graph:  

8  
Suppose also that s is the displacement after 

time t.  

Since v increases with time, the gradient of an  

s - t graph 

increases 

with time, as 

shown here:  
 



9  
The following equations can be used:  

v = u + at 

s = ut + 1/2at2
 

v2 = u2 + 2as 

s = 1/2(u + v)t 

10  

Newton's Second Law 

Provided mass is constant, Newton's Second Law of 

Motion is effectively expressed by the equation:  

F = ma 

where a is the acceleration (in ms-2) of a body 

of mass m (in kg) which has a force F (in N) 

applied to it.  

 

11  

Gravitational Field Strength 
Gravitational field strength g (in Nkg-1) is  

defined by the equation:  

g = F/m 

where F is the force (in N) on a body of mass m 

(in kg) in a gravitational field.  
 

g = 9.81 Nkg-1 near the earth's surface.  
 

F is also known as the weight W of the body.  
 

Therefore g = W/m  i.e: W = mg 

12  

Vector Addition 
It is a simple matter to add scalars - e.g. 1 kg + 5 kg = 6 

kg.  
 

However, with vectors, you also have to take the direction 

into account.  
 

To add them, the vectors are represented as arrows drawn 

to scale and placed in order, end to end, as shown below:  

 

13  
In the simple case shown above, the 2 vectors are at right 

angles - so Pythagoras' Theorem can be used:  i.e. sum2 = 

32 + 42 = 25, therefore sum = 5 N.  
 

The sum of 2 (or more) vectors is often called the resul-

tant. The resultant has the same effect as the 2 vectors put 

together.  
 

The angle that the 5 N vector makes with the 3 N vector is 

the angle whose tan is 4/3 (i.e. 53 degrees).  

 

If the 2 vectors are not at 

right angles it is possible 

to add them by doing a 

scale drawing, as shown 

here:  
 

14  
If a body is in equilibrium the sum of the forces 

on it must = 0. i.e. The force vectors must form a 

closed triangle, as shown in the example below:  

15  

Resolving Vectors 

Resolving a vector means finding 2 vectors at right 

angles that have the same effect as the original vec-

tor. i.e. They must add together to give the original 

vector, as shown below:  
Fx = Fcos  

 

Fy = Fsin  

The 2 vectors at right 

angles are called the 

components of the 

original vector.  

16  
The example below illustrates the use of compo-

nents. (The tension T has been replaced by its 

components.)  

             Since the body is in equilibrium:  
 

                           Tsin = F  

                           Tcos = W  

 

 

 

                 The above equations  

                 can be used to solve the problem.  


