5. Essential science for engineering and manufacturing
Worksheet 8: Forces (tutor)

1. Give an explanation and example for each of the following types of motion.

a. Linear

Linear motion involves movement in a straight line, for example a train moving down a straight, horizontal track.

b. Rotational 

Rotational motion occurs when something moves around an axis or pivot point, for example a bicycle wheel.

c. Oscillating 

Oscillating motion involves a curved backwards and forwards movement that swings on an axis or pivot point, for example a swing or a clock pendulum.

d. Reciprocating

Reciprocating motion has a repeated up and down movement or back-and-forth movement, for example a piston or a pump.

2. Define the term ‘force’. 

A force is a physical effect that when exerted on an object can cause it to move, change its state of motion or deform it.

3. Define the three key characteristics of a force.

Magnitude, direction, point of application.

4. For each collection of listed forces, determine the vector sum or the net force.

	Set A

58 N, right

42 N, left

98 N, up

98 N, down
	Set B

14 N, left

16 N, up

    16 N, down
	Set C

12 N, up

     8 N, down
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Set A: ∑F = 16 N, right
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Set B: ∑F = 14 N, left

Set C: ∑F = 4 N, up

5. Two vehicles strike a lamppost simultaneously from different directions with the following forces:

FVehicle1 = 1230 N at 53°
FVehicle2 = 1450 N at 107°

Determine the resultant force applied by the two vehicles to the lamppost. (The directions of the two forces are stated as anticlockwise angles of rotation)


	Force
	Horizontal component
	Vertical component

	1230 N at 53o

	1230 cos 53o
	740.2 N
	1230 sin 53o
	 982.3 N

	1450 N at 107o

	1450 cos 107o
	-423.9 N
	1450 sin 107o
	1386.6 N

	Resultant
	
	316.3 N
	
	 2368.9 N




Resultant force R =  = 2390 N to 3 significant figures

 =  = 82.4o


Resultant force is 2390 N at 82°.
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