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0 A car 5 mmibally stationary. Tt has

|
a constant acceleration of 2.0ms ™2

2a m3 —pa Calculate the velocity of the car aﬂur 105,
Joe + —p D Calculate the distance travelled by the car at
the end of 10s.
#2 5 — ¢ Calculate the time taken by
the car to reach a velocity

of 24ms™.

The graph of Figure 2,15 i5 a straight line. therefore

{zlope) of the lme 15 equal to acceleration,
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I/f“ 11 A tram accelerates steadily from
~L 4 0ms! to 20ms in 1005,

g

a.f6 —a Calculate the acceleration of the train,
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b From itz initial and final velooties, calculate
the average velocity of the traim,

Calculate the distance
o s travelled by the train in
Fddp oy this time of 1005

I// 12 A car is moving at 8.0ms. The driver makes

~{

it aceelerate at 1.0ms™ fora 10 S

distance of 18 m, What is the
final velocity of the car?

Deriving the equations of motion

On the previous pages, we have seen how to make
uze of the equations of motion, But where do these
equations come from? We can find the first two
equations from the velocity against time graph shown
in Figure 2,18, The graph represents the motion of an
object. Its initial velocity is u. Afier tire £, its final
velocity 15 v,
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Figure .18 This graph shows the variation of
velocity of an object with time, The object has
constant acceleration
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Equation 1
the object’s acceleration @ 15 constant. The gradient

The acceleration 15 given by:
(v—u)

=
I

which 15 the gradient of the line. Rearranging this

gives the first equation of motion:

o = :u-'r-ur {equation 1)
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Displacement is given by the arca under the velocity ;ﬂ Ay
against time graph. Figure 2.1% shows that the agau ——
object’s average velocity 15 half-way between u and
v. S0 the object’s average velocity, calculated by 4 Fronq
averaging its initial and final velocities, is
{u+v)
3

oo

The object’s displacement 15 the shaded area in
Figure 2,12 This 15 a rectangle, and so we have:

displacement = average velocity * time taken
and hence:

(equation 2}

Figure .19 The average velocity is half-way
between o and v

Equation 3
From equations | and 2, we can derive equation 3:

{equation 1)

V=uvTal
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