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1.1

Describing Motion

Describe uniform straight line (rectilinear) motion and uniformly
accelerated maotion through qualitative descriptions.

Distance and displacement

Distance

Distance iz a measure of how far an object has moved.

Distance is measured in units like centimetres (cm), metres (m), and kilometres (km).
Distanca is a scalar quantity which means no direction is requined.

In equations, distance is given the symbols d, or r (radius) or b (height) or similar.

Displacement

Displacement iz a measura of how far, and in what direction, an object is from its starting poirt.
Displacement iz also measurad in centimetres, metres and kilometres.

Displacemeant is a wector quantity which means a direction must ba given whanaver we state a
displacemant.

In equations, displacement is given the symbol 5.

Example

Distance from home = 2.0 km Displacement from home= 1.4 km north 45° weat

L .

0.5 hrnl E Homa

Stating the direction of displacement

Dizplacement direction can ba given as a compass direction or a3 a bearing from north.
A bearing is the angle of the displacement measured clockwise from north.

It i= always ewprassed as athree number baaring.

Dug north will b2 bearing 000",

East will ba bearing 045°.

South will be expressad as bearing 180°.

In the example abova, the school from home is 80 + 80 + 90 + 45 = bearing 325°.

Bearings are usad in navigation and are prefemad to compass directions becaussa they are easiar to
compute and to communicatea.

Science Preas
MNSW Madule 1 MASTERING PHYSICGS
Kinamatica IEBM BTE-0-85503-9201



Sample Questions

1. The diagram shows the displacements of several points from a central point. Each square in the grid
represents & 1.0m = 1.0 m area. Find the displacements represented by the coloured amows from O,
Give yvour directions as bearings to the nearest degree.

2. Consider the diagram, and giving all diractions where neaded as bearings to the nearest dagmrea:
@ Find the distance betwesan B and C.
) Find the distance betwesn A and C.
Find the distance betwean A and B.

Find the dizplacemeant of B from A

Find the displacement of A from B.

Find the displacemeant of C from A.

Find the displacement of A from C.

Find the displacement of B from C.

Find the displacement of C from B.

Consider your answar pairs to (d)

and (a), then if) and {g), than (h) and {i.
What do these answears tell

vou about the directions on

the displacements in each

pair of answers?
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Speead is a measurs of how fast an object is moving.

Speed is a measure of the rate at which an object moves.

Speed is a measure of the rate of change of position of an object.

Speed iz maasurad in units like metres per second (m 577), or kilometras par hour (km ),
or cantimatras par 100 yoars.

Speed iz a scalar quantity so no direction is required when stating it.

Speed can be found using the aquation:

total distance travelled o
Average speed = - = =

Constant speed: The spead an object which is travelling the same distance in every period of tima.
Average speed: The constant speed at which an object would need to travel so as to ravel the same
distanca in the same time.

instantaneous spaad: The spaed of an object in the instant of ime we consider it. This will vary from
instant to instant depending on, a.9. rcad and traffic conditions.

initial spead: The speed of an object when we first consider it, e.g. the object's spaad at the start of
its jourmen.

Final speed: The speed of an object at the end of its joumey or whan wea finish our consideration of
itz motion.

Sample Questions

1. Consider three cars which started at town X and fravealled
to town ¥ by three diffarent roads as shown. Car A o, Carh=1Mm
travelled from X to Y in 3 hours. Car B made its trip in
1 howr, while car G took 1.5 howrs to go from Xio Y,

@ Calculate the average speed of car A

(b} Calculste the average speed of car B.

ic) Calculate the average speed of car C.

d) Explainwhywe are only talking about average
spoads hara,

A sprinter nuns the 800 metre race in exactly 2.0 minutes. Galculate her average speed in m 577

A satellite travels 12 000 min 1.53 seconds. Calculate its orbital spead.

A racing car attempts to break the ‘standing kilometra’ time record. When the starting light turns green, it
accelerates at maximum rate and crosses the finish line 18 s [ater.

@ Identify the initial speed of tha car.
(b} Calculste its average spead.

lc)  For an object with uniform accaleration, the final speed is twice the average speed. Use this idea to
find the final spead of the car.

What is your average speed, in km h™ and m 57 if you travel 20 km in 1 hour and 15 minutes?
Zally runs at 5.6 km h™. If she ran for a period of 2.5 hours, how far has she travelled?
If you wera travelling at 30 km B, how long would it taks to travel a distanca of 70 km?
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1.2/3 Motion-Time Graphs

UUse mathematical modelling and graphs to analyse and derive relationships between
time, distance, displacement, speed, velocity and acceleration in rectilinear motion.
Describe ways in which the motion of objects changes and describe
and analyse these graphically for velocity and displacement.

Displacement-time graphs 1

Displacement-time graphs (d) From the gradient of the graph we get:

» Read directly from the graph to find the Gradiant = E = E
distance travelled or the displacement of an un 4
object at particular times, or vica versa. = average velocity =4 m s east
Calculate the speed or velocity of the object Ererd T
e T sl =] ﬁ::tzﬁtrhadmnt ks constant, velocity is
Motica that bacause distance is a scalar
quantity, direction is not required on the
y-awis of a distance travelled-time graph.
MNotice that because displacement is a vector

quantity, direction is required on the y-axis of
a displacement-time graph.

BExample

The graph talls us {@mongst other things) that:
(@ The object travellad 16 min 4 5.

(bl The dizplacemeant of the object travellad after
2 5 i3 B m east.

e} At2.5 sthe object had travelled 10 m east.

Sample Questions

1.  With referenca to the graph:

@) How far did the object travel in 7.5 57 o e

(b}  Whanwas the object 10 m from its starting E 10

position? E g

c)  What was its velocity at time 2.0 57 E e

id) What was tha velocity of the object at time 3.5 57 E 2
&) Account for the similarty in your answears to -4

fc) and (d). 3 2

0

=]
L]

G ] 12 15 18
Time (g)
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2. For each of the graphs on this page find:

a0
@ Theinitial displacemant of the objact. A
bl Thea final displacemeant of the object. T 25
i)  The displacermnant for the jourmey. 2 ag
(d) Thetotal distance each object travellad. £
{gl The average velocity for the whole journey. E A&
M The average spead for the whole joumey. g 40
o) The instantaneous velocity at time 8 =. i-
fl  The displacermnent of the object at time 6 5. a.f
i The displacernent of the object at tima 12 5. i
(i The speed of the object at time 12 5. i BN Theon, A Al a2
k) The valocity of the objact at tima 12 s. Time (s}
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