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a. Resultant force = forwards force - backwards force = 100 - 30 = 70 

N 

Resultant force = 70 N forwards 

 

b.  

Drive – air resistance = 0N 

3500 N – air resistance = 0N 

Air resistance = 3500 N – 0N=3500 N  

Don’t forget units and 
direction 

The length of the arrow 
needs to represent the 
magnitude of the force 

The air resistance is acting 
in the opposite direction 
of the drive 



250 N – 400 N = - 150 N

the resultant force is acting in the opposite direction of the movement (to the left) 

 

 

 

 

The positive direction was chosen to be the direction of the movement 



 

 

 

 

 

 

 

 

 

 



 



Vertical axe: weight – upward force from table = 5 N – 5 N = 0 N 

 

Horizontal axe: Pushing force – friction force = 12 N – 10 N = 2 N to the right 

Vertical axe: 3 N downwards 

Horizontal axe: 9 N - 6 N = 3 N to the right

Vertical axe: 3 N – 3 N = 0 N 

Horizontal axe: 6 N to the left

Vertical axe: 2 N upwards 

Horizontal axe: 8 N – 3 N = 5 N to the right



 

 



 





 

 

Since the resultant force is zero and the aircraft is already moving along the runway, it will continue to 

move in the same direction with a constant speed.  

The resultant force is not zero (250 N – 400 N = - 150 N) 

Therefore the Newton’s First Law of motion does not apply and the cyclist is not stationary and is not 

moving with a constant speed or direction 

Both direction and speed will remain the same 



1. Between 0 and 3s the car is stationary so the resultant force on the car is zero. 

2. The velocity is changing between 3s and 5s, so the resultant force is not zero. 

3. The velocity of the car then until 8s is constantly 8 m/s and so the resultant force is zero. 

4. Lastly the velocity between 8s and 10s is changing again; therefore the resultant force is not 

zero. 

 

1 

3 

2 4 Tip: Divide the movement is sections that you can 
describe separately. 



 

 



 

 

 

 

 



 

 

→

F = m x a = 200 Kg x 7 m/s2 = 1400N 

 

Resultant force = 100 N – 30 N = 70 N forward

Weight = mass (kg) x gravitational field strength (N/kg) = 55 kg x 10 N/kg = 550 N

F= m x a → a = F/m this means that mass is inversely proportional to acceleration. 

The smaller the mass the higher the acceleration or the smaller the force needed to achieve the same 

acceleration. 
 

Weight = mass x g is a version of the equation F=mxa. 
Weight if the force of gravity and it is measured in Newtons. 
Gravitational potential strength is the acceleration because of gravity 
and it can be measured in m/s2 



A Weight = mass (kg) x gravitational field strength (N/kg) = 3000 kg x 10 N/kg = 30 000 N

B 

C Resultant force = 34 000 N – 30 000 N = 4 000 N upwards 

 

D Since the resultant force is not zero, the balloon is accelerating 

 

Weight = 30 000 N 



 

 

 



 

 

 



 

1.870kN x 1000 = 1870 N 

 

F = m x a ➔ m = F/a = 1870 N/ 1.83 m/s2 = 1 021. 85 kg 

 

Rounding in three s.f. the mass is 1 022 kg

acceleration = change in velocity / time ➔ change in velocity = a x t ➔  

Vfinal – Vinitial = a x t ➔ Vfinal – 0 = 1.83 x 16 ➔ Vfinal = 29.28 m/s 

The velocity is zero at the starting point and after 5s is 8m/s, so the velocity change is 8 m/s 

Acceleration = change in velocity / time ➔ a = 8/5 = 1.6 m/s2 

 

F = m x a = 1200 x 0.8 = 960 N 

 



 

 

 





 

 



 





cos(57) =
15

8.2

cos(33) =
12.6

15

sin(57) =
15

8.2

tan(33) =
15

12.6

 



tan31=h/16 

h=9.61 cm 

Tan26=h/(AB+BC) 

Tan32=h/BC ➔ h= 0.62 x BC 

 

Tan26=(0.62 x BC)/ (40 + BC) ➔ 0.49 x (40 + BC) =  0.62BC ➔ 19.6 + 0.49BC = 0.62BC ➔ 

19.6 = 0.13 BC ➔ BC = 19.6/0.13 = 150.77 

 

h= tan32xBC = 0.62 x 150.77= 95.2 meters 

 







 

 

 

Cos(BAC) = adjacent/hypotenuse = 3/5 

Cos-1(cos(BAC))=cos-1(3/5) 

BAC=cos-1(3/5)  

Sin (x) = opposite/hypotenuse = 2.5/5 = 0/5 

x= sin-1(0.5)=30o 

Study tip 
We apply the inverse function to 
both sides of the equality  

Study tip 
Inverse functions « undo » the 
function : 
cos-1(cos(a))=a 
sin-1(sin(a))=a 
tan-1(tan(a))=a 

 



 



 



or using the point-mass method 

 

 

 

 

 

 

 

 

 

 

or using the point-mass method 

 

 

32o 
weight 

thrust Resistance 

from the floor 

friction 

Use a protractor to measure the angle 

32o 

friction 

Resistance 

from the floor 

weight 

thrust 

The angle between the weight and the 
normal is equal to the slope’s angle 

45o 45o 

45o 45o 

Resistance 

from the floor 

tension tension 



 

 
 

 

 

weight 



 

 

 



In this scale diagram 1cm is 1 N. Therefore the resultant force is 5N 

 

 
 

 

 

 

 

The length of the resultant force is 5.5cm, therefore the resultant force is 550 N. 

 

 

Tip: Decide the scale you will use. Draw the forces according to this 
scale. Draw a parallelogram. The diagonal of the parallelogram is the 
resultant force. Measure the length of the resultant force and use the 
scale to calculate its magnitude. 

The scale of the diagram is 1cm = 100 N 



The length of the resultant force is 6sq, therefore its magnitude is 60 N. 

 

 

 
 
 

The scale of the diagram is 1sq = 10 N 



 

 

 



 

 

 

(a) – (b) The point-mass diagram shows the components of the force pulling the boat. 

 

 

 

 

 

 

Apart from the component pulling the boat along the canal, there is a component pulling the boat 

towards the bank that is why a person needs to steer the boat away from the canal. 

 

(c) The mass-point diagram below shows the components of the force pulling the boat if the rope was 

longer 

 

 

 

 

 

 

 

 

As shown in the diagram the angle between the pulling force and the direction along the canal is small 

and show this force component is larger. It is therefore more efficient to pull the boat with a longer force. 



 

 

60o 

The vertical component of the force is equal to the 

cos60o x 1000N = 500 N 



 

 

 



 
 

 

 

 

 

 

 



 

 

 

 



 

 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

• 

• 

• 

• 

 



 



 



 




