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e.g. (i) A particle moves in a straight line so that X =3-2x
Find its velocity in terms of x given that v = 2 when x = 1.

d(l\ﬂ):g_zx OR V%zB—Zx
dx\ 2 v X X
1v2:3x—x2+c jvdv:j(B—Zx)dx
2 1
when x=1v =2 sz} z[gx_xz]lx
1,0 5 2
l.e.—(2) =3(1)-1"+c
2( ) =3) %v2—2=3x—x2—2
c=0 S V2 =6X—2X°
S V2 =6X—2X° NOTE:  Vv2>0
6X—2x°>>0
= ++/6X — 2x°
v =£6x-2x 2X(3—x) >0
B 0<x<3
Particle moves between x =0
and x = 3 and nowhere else.




(ii) A particle’s acceleration is given by ¥ =3x? Initially, the particle is
1 unit to the right of O, and is traveling with a velocity of ~/2m/s in
the negative direction. Find x in terms of t.

d(1V2j=3X2 OR V%:sz
dx\ 2 v X X
1, vdv = | 3x°dx
EV =X +C —:’./E V -!
whent=0,x=1v=—-/2 sz} :[x3]x
2 1
iel( J2) =1 +c 1,
A B “vi-1=x’-1
c=0 vZ =2x°
Vi =2x ax 553 (Choose —ve to satisfy
V==2+/2X° dt 3 the initial conditions)
— —\/EXZ
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1 1
t=— T .2X 24cC
J2
1
—J2x 2+cC

f
=.|=+cC
X

whent=0,x=1
ie.0=+2+¢C
C=—/2

t= -2
X




2004 Extension 1 HSC Q5a)

A particle is moving along the x axis starting from a position 2 metres to
the right of the origin (that is, x = 2 when t = 0) with an initial velocity
of 5 m/s and an acceleration given by ¥ = 2x° + 2x

(i) Show that % = x? +1 OR IV _oys oy
d 1v2 =2%3 4+ 2x , X
dx\2 ) jvdv=j(2x3+2x)dx
5 2
1, 1., 2 X
“ve=2x"+Xx+cC N
2 2 [v ]5_2[§x + X 1
Whenxlz Z’V:f vi—25=x"+2x"-24
5(25) 25(16)+(4)+C vi=x*+2x% +1
oL v2 = (x% +1f
2 v=x+1
v = x* +2%x% +1 Note: v > 0, in order to satisfy

Initial conditions



(i1) Hence find an expression for x in terms of t

S =x"+1
dt
t X
fo-j 2
4 ) X° +
t =[tan* x| |
Exercise 3E; 1 to 3 acfh,
t=tan*x—-tan*2 7,9, 11,13, 15, 17, 18,

20, 21, 24>

tan tx=t+tan*2

x = tan(t +tan 2)

‘= tant + 2
1-2tant




