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1999
INSTRUCTIONS:
1. Time allowed 1s 85 minutes
2. This is an open book test
3. Show all necessary formulae and working
4. Marks may be deducted for untidy or careless work
S. Start each section on a new sheet of paper

Section A (12 marks)

1. A box contains 9 marbles of which 4 are red and 5 are blue. Two marbles are drawn at

random from the box without replacement. Find the probability that they are the same colour.

2. If a and P are the roots of x* + px + q =0 find:
a)a+ B and aff
bya + B2

c) The equation whose roots areax—-fand B-aintermsofpandq.

3. Solve ﬂ \O{a + 4
x+4 - ——’.'(lt—;) = 3

NB rt & new e

1 Solve x* + 4x > 5 for all real values of x.

2.Scientists have found that M = M.e™, where M is in grams and t is in years, measures the mass

of a element which is decaying at a rate proportional to the amount present. Measurements show
that in 12 months, the mass of the element has fallen from 10g to 8.5g. How long will it take, to
the nearest month, for it to reduce to 5g?

3.A particle has a constant acceleration of 3m/s’, if it starts from rest at the origin, find an
expression for the displacement, x, in terms of t.

4.Ben buys three tickets in a school raffle. Daniel buys four tickets in the same raffle. There are

200 tickets sold altogether and three prizes with third being drawn first, then second and then
first. Find the probability that:

a) Ben wins third prize.
b) Daniel wins second prize.
¢) Ben wins one prize, correct to three decimal places; show all working

€

1.Jennifer throws three dice and observes the number on the top face of each die. Find the
probability that:

2) no two die show the same number

b) all the dice show the same number

c) only two of them show the same number

2.Find the exact values of p for which the following equation has equal roots:
X'~ (p4)x-(2p- N=0

3.A radioactive substance disintegrates proportionally to the amount present at the given time
according to the formula R(t) = R(0)e™®, where k is a constant and t is in years.

a) At what time will there be exactly half the original amount left? Express your answer
in terns of k.
b) It is known that radioactive kryptonite has a half-life of 5600 years. Some

decomposed kryptonite was found at a mining site and an analysis showed that one
fifth of the onginal amount has decomposed. How long has the kryptonite been at the
miming site to the nearest 10 years ?

SECTION D (12 marks) Start a new page

I. The displacement x metres at time t seconds of a particle moving in a straight line is given by
x =1+ 3cos’t. Find:
a) an expression for the velocity in terms of t.
b) an expression for the acceleration in terms of t.
¢) hence or otherwise show that a> = 36 — 4v°

2. For P=P." where P is the population of an urban area and P, is the population in 1980, if in
the beginning of 1980 the population was 15 000 and at the end of 1990 it was 24 000, find
“when the population will first exceed 30 000, (to the nearest month).

3. a) What is the probability of obtaining at least one six when a die is rolled three times”

b) Find the minimum number of throws of a die needed to ensure a 60% chance of obtaining
at least one six.




1.

SECTION E (12 marks

Start a new page

The velocity of a particle moving in a straight line is given by v = ¢”“'sint where tis in
seconds and the displacement in metres. Initially the particle is atrestand 0 <t<m.

When does the particle next come to rest ?
Find the smallest positive value of t for which the acceleration of the particle is zero (answer

to be given correct to two decimal places).
Find the maximum velocity of the particle correct to one decimal place.
Show that the line y = mx + 5 is a tangent to the curve y=x> — 3x + 6 whenm =-1 or -5.

A number 1s chosen at random from the numbers 200 to 999 inclusive. Find the probability
that two and only two consecutive digits are the same.

THE END

STANDARD INTEGRALS

J’x"dx =--1-—-.x"”, ne~l, x¢0,1fn<0
I n+l
1
I-—-dx =lnx, x>0
X
Je“dx =lc". a»0
a
fcosmcdx =lsi.nax. ax(
a
J’sinaxdx =,-—lc05a.x, ar(
a
jseczaxdx =-i—tanaX. aw0

1 1 _11
dx =~tan -, ax0
omme =ows
J : dx =sin‘"’-—-, a>0, ~a<x<a
a* ~ x? g

.___....l dx =ln(x+m)

NOTE: lnx=log x, x>0

|




vl
3
1 L-)p E) ~ ) hC\ﬂ \t-'. r| - { J"}b%:,t
139 ’auomt 1z s (Ben & e 2) 5 e ®
* | | - 13 \-uo ,.
ECTomd A (12 k) SECTon B (12 aacks) By C;,_ao X TAa % ) @ L = %%?r%m O
[+ f(o0me edavy = RR oo BB o _2, 4. >, = 00440 F F 0\ Q _TmAeTRs
N | c 2 - )
(1- ) "'% * “‘l'"j?s; i -Srs | T 0. 04& (cocted Yo B dac, f) S ”'"”‘:‘“36“5 @

2. &y o(+¢, = —p .
\ - PO\ AR 5 4
/7"*\ —p ———— .
AR =q O/ U/ ) TG Q\"‘)V —es . cont
= 2l and x £ -5 =3 @
) 7’\L+- F,l = QLi-ﬁ)a____ 14‘3 @ | O‘ | .\—‘-l) QA - ....(g.n;ﬁ{- (__.5‘“.&) +w-&"
o (‘J’) —_— C‘/ @\ &2 m."' Mc. E’..h& L) PL&“ sﬂﬁt>: ‘ X ’t > —}; = {5 \at & L. Con &
] .9 =10 2N L @ ' = LR mge)
C-—) -u-t..—-‘g r; - A, ore e rﬁé\.s i ’ = SL <.
- n(C8Sy -« U/ D a3l (336 nr Y
- TUST SO ’&\ f":acé'ﬁ = (D Q/ o C:) ?(’a are W\T— 31(' X A > 5_) .
. 4 \n(c.vs)C o o \ = 3¢ (a5 + ‘
predod X rodks = (4= ()(g - ) "t e "% 0 | ST et —2eitke
IR -
= 24P (o) -2 (1) e
= 2 - 1‘___ l S
‘1’ | EF LCL) = {-: JC:S 1 ¢ \ol—- ‘t'ﬂq_ = O 'QD(" eg;\‘_x:\\ Too\% @ h {
=t -t (L = 4ice Zoodth @ g > =3 [a- 4slbcastt ]
_\; _ *ES':& = (:o--‘i—) + 4_(3)(1‘,_0:,:,
ACIEN e—ﬁ\m SN NS T - (nmrc'é\' Mm*‘*\) " , - 3(, E| v ] é
1a+4_ﬂ/_q33~_@ C) Q3 a=2a P —%e+ll t24p —\2=O G) -"\ S v L
- = 3
V:2£+C~ fl-“"ae-‘t—‘\’:(::: @ O
b Lo e e (] B Rep.
Lé}\‘ = A= x ) Y ~ ,
25 Y4 VAl S 1 It AT Q2. p_ P €
6 3‘“ 3 \ 3 + K = {3 = -}t afE @ FQ;:.- \Socoo (\qgo)
2. | @ b ot L —cs x o K
\5 *3%#’ = f i et LAL\Q!"\ '@l\l ) P"’:’Z‘{"C—’CJC:J
( . o = 3€7 @ "D 2RE) =Re)e ' Y,
\3—- %X\\a"\' L \N=0 "‘“ ol 1:1 EE——K“: @ o Z+QDD - lS‘c:Jc::CD e
— % ' - 3\_ [/ | _ ! 3/ — ,
“+ ady € L_SFA PFMB = 2 ﬂ | W) T -kt "\ \M( 9 a
2= =3 2~ : - St = \3\% @ ' (i/ - K= 00427270
20+4 M A 4 = Q‘ \‘)) P (9:7\!‘\@"‘ VIR U SEwr\A f"z-'ﬁ)@ \r\'l oA I1C €
S 9. 4 s - |? Reoe= 57 3c00o = 1§ poo "
A= = -2 % - % = e X /’1\ -:-1-
2o 0 A TR L Ui SV =113 3F G X\C A/ ~ N - .



VWY & T e T

) =, 22246832\

o In M 1S Y, popdden

o\ exceed B oo

..l‘.’] |
Stecd e

| D)e (‘;\ \enS\ LN -5: -,g) = ‘ — f(m: S‘U'C'x)

Prc;\o. '=-'-\—"" é)ﬁ

-8) - % @

- % = (%Y

5- (%Y

\ ‘:"Gbé-‘f..)c’b@'-3 =N

0

.. 0 = \f\eff)
\r\(‘@

= 5,005%¢ S
o Nj‘ \O‘-’— (- _“\I'M:':.

L= 0463648 ©

m % - %6 *')cw-"‘os

2. MIC 4 0

o #'_O - ~E o~ "J'VL."\ @
£ :-—:.J)'K)"Z“ - -
& ore & Comen o el whmen €=

I . }
c.)max. Ve\ﬂf*3M AT,

) c,.ﬂ::)
'E‘-:O-*‘(:v LONT= & (‘a}tr\ .16 l
= C.\7F

T, = ‘DC:L"‘"’S x ¥ to

n | -
6 = X =By, — BAL i L=

——

il

G-= I‘-__-;,_—(_‘i-. ORI

o ‘_\‘c".'\unﬂfé(

5.

- o

t\-’\:"‘S—, 5‘14'"4—:0 a

\
M‘:"‘\) J}

. .\‘.c\e, N\

| ~ \
0 vl\e—-x pr= =) o -5 ’\'S— i

ey Q4 ')ranﬂj'/)\‘ 5"" \i)—-.-_-—;.:.h-—'&x*'é

&3- Now "\ "I\'\c. 25?‘:}-5 LI <

220
200 22\

2.\ \ 22°L
2733 '.
299 '
25S
2L
23t
2% %
299

AL 1 ﬁuﬂ\i{ﬁ '

_\\'w& Are ? GWM‘\:\@ <
nNo. :Q cugﬂ\g - C\x‘g + %x(c)

s G

229 '
;L |C; f\umhf_f.fd




