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Example 15
A motornist is travelling at a constant speed of 120 km'h when he passes a stationary police car.
He continues at that speed for another 15 seconds before uniformly decelerating to 100 km'h
in five seconds and then continues with constant velocity, The police car takes off after the
instant it passes, It accelerates uniformly for 23 seconds by which time it has
redched 130 km'h. It continues at that speed until it catches up to the motorist. When does the
police car catch up to the motorist and how far has it wraveiied in that ume’ :
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The acceleration a, of an object moving along a line is given by o (v + 1y where v s the
velocity of the object at ime 1. Also v(() 10 and x(0) = 0 (v1s the position of the particle at
tune 7). Find |
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A body moves in a straight line with an mitial velocity of 25 m's so that its acceleration anm's’ -
Is ginven by g (SO — v), where k isa positive constant. and v m's s its velocity at a given
instant. Find v in terms of 7 and sketch the veloaity time graph for the motion. (The mofion |
stops when the body is instantaneously at rest for the first time.)
o = -k(S0-v) Hence, t = L log|v=S0] | S0 v= -zse.k*-*-Sq k >0, 1
We need Uk) - - t e[o, A hﬂ'-l
Soaf_;-k@o-u) So v-50 _ Ae  whue A | Vi) ~ |
T2F 4 & constent 0
-.%g—:'* Sublfals't:o f— lq ‘
k(So-v) =P, =1 = A ke =
o . hene, U-SD . -@ B
D 0 y
>k = Lllg,|r-soj+c - | = -25e. +50 g
; — s b
L Sub t=0, r=2§ ;— |Fkl'-‘bhe.mb¢gﬂwv K by
; *0 =Lllg@dtc e taset ke ke
b k So,ul:.: r=0 0=-2§e +5
i —+C =©v -1 (2s) B = — Kkt = oL
I La" -alt = /&' |: 2_| h’




(’3(’) '\h(f’ ‘fuh?& pre qullQ(* Mmoo Chr {‘mvc”mq m 51VM9H ]m( The

U((clerﬂhm ® M)S’l; 01[ the o qwt’v‘ 5\1 : ”OAJQB v".

I e \N'hm' velotity of fthe e was |2 m/s Fld Bn xpreS5Ion

fre v o temy of B ke hme oftee — e bro.\w} weee fiest appled.

2

I - /‘*-dr __5___
70‘A+°375V 7% NG,

Sub t=0 v- |2 0 2 arc s ]*fi ‘”CT'%ﬂrf(os(%)

t- %Of((ﬂ(t,) -;Ofms(g)

Sornld] - ¢t

v = 15 (os(%t t ar((os(“;)]

EXQ((ISG \OE 0 ther Rypre §H100S fur accelerafin
> o0 = o= v[% L
—= w>tlv) = o=V e )0 vav = |0 & da

oA
— o-{1) 2 o: & 507

-+ (omplex example 1.

S ] | v e
: . Now U must always be
An object falls from a hovering helicopter over the ocean 1000 m above sea level Find the 3 because “f wWos
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A lift is travelling downwards at a constant speed of v ms!. A woman standing in the lift
~drops her cup of coffee from a height of # metres above the floor of the lift. l;l_lg,coffee cup

hits the floor of the lift after 0.5 seconds. (Ex tog) i
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The acceleration of a particle at time  seconds is given by () =21+4] ms 2.
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