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IARTV TEST — OCTOBER 1996
MATHEMATICAL METHODS CAT 3
ANSWERS & SOLUTIONS

I(a) x =0, £(0) =25
(4) x = -40, 50

3
() S *(x) = 2= (2 = 50)x +10)

(d) (50, 0) and (-10, 27)
cubic functions have either one inflection

point or two turning points, since there are
two points which have zero gradient then
the cubic function will have two turning
points,

! -£0

1{f) 25metres

3
@70 =-3
{h)average gradient = —05
N mpn 32x=40)  3(x-20)
0= =000 =~ 2000
(/) The gradient has its largest value when

f"(x)=0ie whenx=20.

2.X = loss on one visit
(@P(X 290)=Prn(Z>1)
=1-Pn(Z <1)=0159
G)PHX <0)=Pr(Z <-2)
=1-Pr(Z <2)=0.023

(€)Pr(10 < X <50)

-5 -1
=Pr(5<Z<7)

5 1
=P(Z <3)~PrZ <3)
= 0322

(d)p = Pr(gambler makes profit)
From 5 gamblers the

Pr{just one profits)

=*C,p(1- p)* = 0105

(e) Pr{majority lose)="C,(1 - p)’
+C,p(1- p)'+°C,p* (1~ py’
=0998

(fotal loss = $90

average loss = $18
(g)s* =670=>5=259
(hX1) Pr(Joss < $60) = 0.5

1
Pr(all 5 lose < $60) = ETY

(2) on this visit all 5 {ost less than
$60. The chance of this happening
isl1/32 which is infrequent; thus the
group could be considered lucky.
However more information should
be requested to confirm this.



3(a)10Q= Alog,35=> A=7982

{ ¢Minggh< P<100= 057525
® 1P Aem798210g, 15 =3237

dP
@ ="35-
dP
(e)Whent=2, — =-5322

dt
(f)fromt=15 tot =25 thereisa

loss of P = 7982log, 2 = 5532
(g)ifP =50,

50=

35-1¢
log, 35 log, ( )

05log,35=1log,(35-1)
35-1=35%

1 =35-35% =163hours

2w

u \

=r T w . v 3 ™ 12 ™

dx
4(a)v = ok -e™'sinf +¢™ cost

= e~'(cost —sint)

(c)The object comes to rest when
cost = sin/, and this is at the point of
intersection of the 2 curves,

m Sz 97 13«

(d) The object wall be at the origin when
x=0. ie. when sinr =0

t=0,% 2x, 3x, 4nx.

(e)x = e sin3 = 0.007,

v =¢*(cos3 - sin 3) = -0.056

so the particle is at 0.007cm from the
origin and moving towards the

negative direction.

.

f-o.0

The sketch graph would give the
additional turning points and intercepts.
(/)Total distance travelled

Ji x ﬁ Sx

= 2(—-2-e-: +——e *)

2
= 06727




