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Exercise 1
Describe what is meant by the following terms?
(i) Scalar quantities:  A scalar quantity possesses magnitude but no direction 
eg. Mass-20kg; Length 500mm; Time 30 secs.

(ii) Vector quantities: A vector quantity possesses both magnitude and direction 
eg. Force, Velocity, Acceleration. 





Exercise 2
Complete the table by classifying the following quantities as vectors or scalars.

	Quality
	
	Scalar or Vector

	1 hour 35 mins
	Time
	Scalar

	80 kg
	Mass
	Scalar

	10 m/s North
	Velocity/Direction
	Vector

	4m2
	Length
	Scalar

	9.8 m/s-2 vertical down
	Acceleration/Direction
	Vector

	24 m/s South East
	Velocity/Direction
	Vector

	4.5 m
	Length
	Scalar

	50 N vertically up
	Force Magnitude/Direction
	Vector

	1 m3
	Volume
	Scalar

	10 s
	Time
	Scalar

	25 km in a North East 
	Velocity/direction
	Vector

	1 × 10⁹
	Magnitude
	Scalar








Exercise 3
Determine the force created in a vertical down direction by a stack of six {6) boxes each with a mass of 6.5 kg. Use the analytical (mathematical) method.
Start with a formula and show all workings.                    M = 6.5 × 6 = 39kg
                                                                                                   F = 39 × 10 
                                                                                                      = 390 N

Exercise 4[image: ]
(i) Determine the force created in a vertical downward
direction by a toaster that has a mass of 6.4 kg. 
M = 6.4kg 
A = g = 10m/s-²
                                          F = m a                                                                              Force: __64N__
                                             = 6.4 × 10
                                             = 64N
(ii) The toaster now has four 25 gram slices of bread in the slots. Calculate the new vertical downward force created by the loaded toaster.
Mass of toaster = 6.4kg                                           F = m a
Mass of toaster = 4 × .025                                         = 6.5 × 10
                             = .1kg                                                = 65N
         Total mass = 6.5kg
                   A = g = 10m/s-²                                                                                        Force:    65N__

Exercise 5[image: ]
What is the magnitude of the force exerted by the floor on each leg of the table of mass 50 kg. 
What are these forces called? 
Mass of table = 50kg
Force exerted by table 
F = m a
   = 50 × 10 
   = 500N
Force exerted by floor on legs                                                            Magnitude of force:   125N__
= 500/4                                                                                                   The force is called a  Reaction 
= 125N
Exercise 6[image: ]
Determine the tension in the cable supporting the spring balance. The spring balance has a mass of 2 kg and it is showing a reading of 20 kg. 
                                     Total mass = 22kg. 
                                                A = g = 10m/s²
                                                  F = m a
                                                     = 22 × 10
                                                     = 220
                                                                                                                                                                                                                       
Tension in the cable: _  220N__






Exercise 7[image: ]
Find the values:  	
a) mass M
b) Tl
c) T2   
  Note the mass of the cable is 1.5 kg          
a) Mass M is reading on scales 15kg.

b) Tension 1 
M = 15kg.           F = m a
          A = g = 10 m/s²         = 16.5 × 10
                                = 165N         

c) Tension 2 
M = 15 + 1.5        F = m a                                                                    Mass:        ___15kg____                         
     = 16.5kg             = 16.5 × 10                                                          Tension 1: ___150N____
                                 = 165N                                                                 Tension 2: ___165N____                     





Exercise 8
[image: ]



[image: ]
Exercise 9[image: ]
A













Exercise 10[image: ]
A













Exercise 11[image: ]




Exercise 12
[image: ]


Exercise 13[image: ]















Exercise 14[image: ]
Exercise 15
[image: ]















Exercise 16
[image: ]












Exercise 17[image: ][image: ]
Exercise 17 (Continued) 
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A 5200 kg crash eecovery vebicl s used (o lft an 853 ke racing car as shown.

Sale1:50

|
Y‘u: AT

A

@ () Caleulate the magaitude of the force in the cable when the acing caris
suspended.





image8.png
(i) Calelate the maximum mass hat can be suspended befor the front 2
wheels of the crash recovery vehicl will beon the verge of ifng off tne

o (P
AT R e DAk = <pre29)-(pex29)
For Hhe fhost wheefs Fo M= 3),; w20

7

he on vhe verge oF
N e

A
227




image9.png
‘When analysing roller joint Z, the reaction at Z is 70 kN vertically upwards and the force
in member YZ is 15 kN in tension.
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A pipe is suspended by two ropes as shown. Each rope is attached to the pipe and 10 a
central hook.

If both of the support ropes are made shorter and attached at the same points on the pipe,
the tension in each rope will

(&) increase.

(B) decrease.

() equal the weight of the pipe.

(D) equal half the weight of the pipe.
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A brake pedal is loaded as shown. Components of 260N force
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‘Which of the following has both magnitude and direction?
(&) Mass

(B) Scalar

(© Speed

@ Vector
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A child and sled with a combined mass of 23 kg are being pulled along 2
horizontal snow-covered surface using a rope

"he coefficient of static friction between the sled and the snow is 0.14.

(i) Draw a free-body diagram that indicates the forces acting on the sled.
Label the diagram.
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Calculate the tension in the rope immediately before the point at which 3

the sled and child begin to move.
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Three parallel forces:
a will be in equilibrium if theirlines of action are concurrent

b can be resolved into a resultant force by applying the
paralelogram of forces

@) canbe reotved o et such it th momentf th
et il i o o ot moments o b e rces

@ will prevent rotation about a point




image16.png
Non-concurrent forces:
a can'tbe in equilibrium because they are not concurrent
) canbe i equilibrium if 3H =0, 5V =0 and M= 0
¢ arerarely scen in an engineering application
@ always have paralellines of action.
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(i) Fin the magnitude of the axial force acting along the mast.
(i) ~ What is the magnitude of the force acting in the stay wire A?
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(a) An axial force is induced in a mast by two wire stays as shown. Find the magnitude of the
axial force acting along the mast and the magnitude of the force acting in the stay wire A.
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A power pole with power lines connected is supported by two stays as shown. The power

lines are tensioned so that they are at an angle of 15° to the horizontal when the tension in
them equals 400 N.

If the tension in each stay equals 380 N, determine the reaction at the bottom of the pole if

the pole and associated fittings have a combined mass of 280 kg.
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