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V= Iadt

= at + ¢, where c is a constant of integration.
Whent=0,v=0
0=ax0+c=c=0
v=at
S= jvdt

= Iatdt

= Lat® +k, where k is a constant of integration.
Whent=0,s=x

x=1ixax0’+k = k=x
s=1at’+x

V= jadt
= [5dt
= 5t + ¢, where c is a constant of integration.
Whent=0,v=12
12=0+c=c=12
v=12+5t
s= jvdt
= j (12 +5t)dt
= 12t +35t* + k, where k is a constant of integration.
Whent=0,s=7
7=0+0+k=k=7
s=12t+3at*+7
=12t + 2562+ 7

s=ut+iat’

V= =u+at

So acceleration is constant.

s=2t2 -t
V= §=4t—3t2
dt
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B s=4t+7
V—E:4
dt
a:ﬂ:o
dt

No acceleration
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Cszt_

4
_ds _t
V= — = —

d 2

dvv 1
a=—-=—

dad 2

Constant acceleration

D s= 3t—32
t
= ds = 3+i3
dt t
dv_ 12
dt t
Not constant
E s=6
V= gs =0

Particle stationary

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

_13-5

2

The acceleration of the particle is 4 ms2.

b v= [adt
= [4dt
= 4t + ¢, where c is a constant of integration.
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5 b Whent=0,v=5
5=0+c=c=5

Vv=4t+5
S= jvdt
= j(4t+5)dt
= 2t? + 5t + k, where k is a constant of integration.
Whent=0,s=0
0=0+0+k=k=0
s = 2t% + 5t

This is an equation of the required formwithp=2,g=5and r =0.
6 a s=25t—0.2t?
When t =40, s = 25 x 40 — 0.2 x 40°
=680

The distance AB is 680 m.

b v=35 -5 04t
dt
-V 54
dt

The train has a constant acceleration (of —0.4 ms2).

¢ Taking the direction in which the train travels to be positive:
For the bird: a=—0.6, u = -7, initial displacement = 680

Vg = jadt
= j —0.6dt

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

Whent=0, vg =—7
—-7=0+c=>c=—7

v=-06t—7
Sg = Idet
= [ (-0.6t—7)dt

=—0.3t2 — 7t + k, where k is a constant of integration.

Whent=0, s; =680

680=0—-0+k = k=680
s = —0.3t? — 7t + 680

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

25t — 0.2t> = —0.3t> — 7t + 680
0.1t2+32t—680=0
t2 + 320t — 6800 = 0
(t—20)(t+340) =0
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6 ¢ t>0,s0t=20

When t = 20,
s=25x 20— 0.2 x 20°
=420

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