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Q1(c)
lE Um N }‘
3 {omls K Unmls i
a=2mls az kmls
In 1 second:

s; = 10(1) + %(2)(1)2 =11m s = 4(1) +§(0)(1)2 = 4m

=> John gains 7 m on Kevin and gap reduces to 14 m

! Speed of John after 1 sec:

v]=u+at

=10+2(1) =12m/s

Let T = time to overtake

57 = 12(T) +5 (2)(T)? sk = 4(T) + 5 (4)(T)?

s; = 12T + T? sk = 4T + 2T

From 2" diagram above: sx + 14 = s,
=> 4T + 2T? + 14 = 12T + T?
=>T?2—-8T+14=0

e GO COETIOE)

2(1)
=>T=541sorT=2.59s

=>Ans: T =641sorT=359s




Q5(b)

(b) A train departs from Connolly Station and accelerates uniformly from rest for ¢, seconds until
it reaches a speed of v. The train maintains this speed for t, seconds, where t;, = 2¢;.
The train then decelerates to rest at Pearse Station in a time of t; seconds.

The total time taken for the journeyisT = t; + t, + t5.

2d—-t,v

(i) ShowthatT = , where d is the distance between Connolly Station and Pearse Station.

ty =2t >ty =2
V,. T:t1+t2+t3

]

{ ‘ Dty =T—t; -t
|
1
(
|

. _ _ ta
| —>t3—T—?—t2
{
ty 2ty
‘ = t, = R —— X
' 3 2,2
ta
=D t, = —_—
3 2

t|‘ & (77, —_—D & é:?, _—

Total Distance d = Area under graph

= d =~ (t) (W) + (L) W) +5 () (V)
=>d =%v(t2—2) + vt, +%v(T—%)
=>4d = vtz + 417t2 + 2vT — 3vt2
=> 4d = 2vt, + 20T
=>2d = vty +vT
=>vT = 2d — vt,

vt

2d —
:)T:—z
v

Q.E.D.

(ii) If the average speed for the entire journey is %v, show that T = 6¢;.

Total Distance 2v

Average Speed = ———— = —

Total Time 3

d 2v
= —-= —

T 3
=>3d = 2vT
=s 3d — ZU(Zd;UtZ)
=> 3d = 4d — 2vt,
=> thz = d

d

=> t2 = E

Subbing into expression from part (i):

d 3d
T:2d—v(5)zzzﬂ
v v 2v
t 2 d
b _w_ 4
We know t; = ==

o) -2
=6t =T Q.E.D.




