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Exercise 2F
1 v= Iadt
= at + ¢, where c is a constant of integration.
Whent=0,v=0
0=ax0+c=>c=0
v =at
s = Ivdt
= Iatdt

= Lar + k, where k is a constant of integration.

Whent=0,s=x
x=1xax0*+k=>k=x

s=tar +x
2 a v=jadt
= [5dt

= 5t + ¢, where c is a constant of integration.

Whent=0,v=12
12=0+c=>c=12

v=12+ 5t
b S=Ivdt
= [(12+5¢)dr

= 12¢+ 37 + k, where k is a constant of integration.

Whent=0,s=7
7=0+0+k>k=7
s=12t+ 2af +7

=12t+2.52+7
3 s=ut+ %az‘2
ds
v=—=u+at
dr
dv
a=—=a
dr

So acceleration is constant.
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4 A:s=2-7
v=% g3
d
a=@=4—6t
d

Not constant

B:s=4t+7
ds
yV=—=
dr
a:ﬁzo
dr

No acceleration (i.e. constant acceleration of zero)

2

4
ds ¢
yV=—=—
dt 2
_dv 1
dt 2

Constant acceleration

Particle stationary (i.e. constant acceleration of zero)

5 av=u+tat
u=5v=13,t=2
13=5+2a

2

The acceleration of the particle is 4 m s 2.
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S bv= Iadt
= [4ar

= 4t + ¢, where c is a constant of integration.

Whent=0,v=>5
5=0+c¢c=>c=5

v=4t+5
s = Ivdt
= [(4r+5)ds
= 2¢ + 5t + k, where k is a constant of integration.
When¢t=0,s=0
0=0+0+k=k=0
s =2+ 5t

This is an equation of the required form with p =2, ¢ =5 and = 0.

6 a s=25t—0.27
When ¢ =40, s = 25 x 40 — 0.2 x 40°
=680
The distance AB is 680 m.

bv=3 2504
ds
a=Y - 04
dt

The train has a constant acceleration (of —0.4 m s2).
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6 ¢ Taking the direction in which the train travels to be positive:
For the bird: a = —0.6, u = —7, initial displacement = 680

VB = Iadt
=j4mw

=—0.6¢ + ¢, where c is a constant of integration.

When¢t=0, vg=-7
—1=0+c=>c=-7

v=-0.6t-7
Sp = Idet
= [(-060-7)dt

=—0.32 — 7t + k, where k is a constant of integration.

When ¢t =0, sz = 680
680=0—-0+k= k=680
sp=—0.32 -7t + 680

When the bird is directly above the train, the displacement of both train and bird are the same.

25t— 0.2 =—-0.32 — 7t + 680
0.12+32t—680=0

£ +320t—6800=0
(t—20)(t+340)=0
t>0,s0t=20

When ¢ = 20,
§=25%x20-0.2 x 20?
=420

The bird is directly above the train 420 m from 4.

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



