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(a) A particle starts from the origin, O with an initial velocity of 24 m/s and
moves in a straight line so that its acceleration is given by

1) -—-(61‘48) mfst.
Find:

(i)  the velocity of the particle from the point O at any time .

(ii)  the displacement of the particle from the point ( at any time £.
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(iif)  the times when the particle reverses the direction of its motion.

(iv) the distance travelled in the fifth second.
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The graph represents the velocity ( in mis) of a particle after t seconds,
‘The particle s moving in a straight line.
i) What 11 the velocity of the particle after 0.5 seconds? (1}

i What is the acceleration of the particle afler 2 seconds? (1
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iii) At what time(s) does the particle change direction? {13

iv)  What does the shaded area on the graph représent? (1

v)  When is the speed of the particle maximum? (o2& 3) (1)
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iii)

A particle P is moving in a straight line atong the x axis. Its posilion at ime t seconds is

given by the equation  x=¢% —¥,

Find an expression for the velocily of the particle at time L. C 1)

[n what dieetion is the particle moving initially? ' (1)

When does the particls come to rest? (1)
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iv)

v)

vi)

Find the aceeleration of the particle at ime t,

What comment can you make about the aceeleration and how

doss 1t affect the future motion of the particle.

Find the distance travelled by the particle in the first 3 seconds,

(1)

(L

(2)
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A particle moves along a straight line for 6 seconds. The particle’s velocity v at

time ¢ seconds is shown on the graph above.

(i) When is the particle at rest?

(i)  What does the shaded region represent?

(iif)  Is this particle further from its initial position at £ =3 orat =357
Explain briefly.
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(b) A particle is moving along the x axis, Its position x at time £ is given by
-t

x=600+100e°  (1=0)

0 Find the initial posgition of the particle.

(iiy  Show that the particle is always moving to the right.

(i)  What happens to the acceleration eventually?
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(b) A particle maves in a straight line. At time ¢ seconds, its displacement,
x metres from a fixed point O on the ling is given by

x=1-cogm{

(i) What is the initial displacement of the particle?

(i) Sketch the graph of x as a function of ¢,
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(i}  Find an expression for the velocity of the particle at any time &.

—

(iv)  Whal is the velocity of the particle at time =g

(v) At what time does the particle first reach its maximum speed?




CEM — Review — Velocity, Displacement, & Acceleration

SOLUTIONS

AMP 2002 O8
(2} @ =0:~18

() v=[6r-18.dt
vt —18f+¢ v
at tr:(},'i-'rsﬁét-

=0
So v=32-18+24 v

(i) s= jzf—lsr-;-zwx
s=F 0 21 kv

at t=0,s=0=k=0
L= =924t v
@) v=0

3 -180+24=0
t' —6t+8=0
(t-4)(t-2)=0

f=4or2v

(v) when i =4,5=16m
when f=5s=20m
In the fifth second the distance is 4m. v
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) ()
(if)
(iii)

f=3ort=3
The shaded region represents the distance travelled during the third second.

The particle changes direction at r—3 (after it has come to rest) and begins to
move back towards ils initial position. Hence, the particle is further from its
initial position at 1 = 3.
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{b)

()

(ii)

(iii)

-
x = 60f +100e ¥
When t =0,x=100e
=100
Initially, the particle is 100 units to the right of the Grig}m

—={

dx

=60 %.mﬂe?

dr

=
= 60— 20e
> (forallt 2 )
hence particle is always moving 1o the right
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The particle is initially atx = 0.
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(iii)

(iv)

(v)

p=gsin L

1 _ :
When ¢ =% ,v=ﬁ:sm% “«*% mfs

Maximum speed when acceleration is
ZET0.
a=1cosm=0

Cocosmt=0
_L 3n
H!—2,2 y v

- ¢ = Y second when the particle
first reaches its maximum speed.




