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Chapter 1: Kinematics — destribing rmation

Making the most of units

In Worked example 1 and Worked example 2 above.
unils have been omitted in intermediate steps in the
caleulations. However, at times it can be helpful to
mclude umts as this can be a way of checking that
youl have used the correct equation; for example,
that you have not divided one guantity by another

when yon should have multiplied them. The units of
an equation must be balanced, just as the numwerical
values on each side of the equation moest be equal,
If vou take care with units, you should be able
tor carry. oul calculations in non-51 units, such as
kilometres per hour, withouot having to convert to
metres and seconds.
For example, how far does a spacecraft travelling
at 40000 km b~ travel in one day? Since there are
24 howrs in one day, we have!

40000kmh™ % 24 h

distance travelled
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[ The straight line shows that the

object’s velocily 15 constant.

The slope shows which object
is moving faster. The steeper
the slope, the greater the

= QRO000 km
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it. Refected soumd waves are detected

measure the depth of water below

{40 5 after they are ransmitted.
How deep is the water? (Speed of

. I " ')
sound in water = 1500ms™") Arawer  f

velocity

The slope of this graph is 0,
The displacement = is ool
| changing. Hence the velocity
v = (. The object is stationary.

The slope of this graph
snddenly becomes negative.
The object iz moving back the

way it came. Its velocity v 15

-

[x‘ll')Thu Earth takes one vear to orbil
the Sun af a distance of ———
1.5 10" o Calculate its spn:cdm.\j
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[ Explain why this 15 11s average

\»&Jnd not 1ts velocity. 1 Ik—‘,i-\’
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Displacement against time graphs
We can represent the changng position of amoving
vhject by drawing a displacement against time
praph. The gradient (slope) of the graph is equal

ils velooity (Figure 1.11). The steeper the slope, the
greater the velocity, A graph like this can also tell us

I

if an object is moving forwards or backwards. 1f the
gradient is negative, the object’s velocity 15 negative
it 15 moving backwards.

negative after time T

This displacement against time
graph is curved. The slope is
changing. This means that the
ohject’s velocity is changmng.
This 15 considered in Chapler 2.
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1 The slope of a displacement (£) agamst

time (1) _’.{'I'd.]%tﬂ.‘-”.:-i s about how fast an ohject is
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