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HIGHER SCHOOL CERTIFICATE EXAMINATION 1985
MATHEMATICS - 3UNIT/4UNIT COMMON PAPER
(I.E. 3UNIT COURSE - ADDITIONAL PAPER; HUNIT COURSE - FIRST PAPER)
Instructions. Time allowed ~ Two hours

ALl questions may be attempted. ALZ questions are of equal value.

In every question show all necessary working.

Marks may not be awarded for careless or badly arranged work.

Standard integrals are printed at the end of the paper. Approved slide-rules
or silent calculators may be used.

QUESTION 1.
(4)  Find the value of the derivative of tan?x at x = /4.

1
(&) Find ! x(1 + x2) 2dx.
(L) Find all positive values of x forn which §-> x - 1,

(Av) Find the acute angle beiween the Lines y = -x and /3y =

QUESTION 2.

(4) P, Q ane points on a cincle and The Iangenib to the cincle at
- P Q meet at S. R 4s a point on the cirele s0 that the chond
PR is- parallel to 0S.

{a) Draw a neat shetch in youwr answer book, Ahom&ng the given Anformation.
(b) Giving neasons, prove carefully that QP = QR.
(i) A cinele has equation x? + y2 - 4x + 2y = 0.
{a) Find the centre and nadius of The cincle.
(b) The Line x + 2y = 0 meets this cincle in two points, A, B.
(a) Find the co-ondinates of A and B.
(8) Cakculate the distance AB.

(4il) Given that there 448 a constant ¢ such Lthat

Ldentically in « and y, gind c.

QUESTION 3.

(L) (a) Derive the equation of the nowmal Lo the parabola x = 2AL, y = AL2
o at the point whene £ = T.

(b) Fon the parabola x = 2%, y = find the values (4§ any) of T fon
T which the nommal at the point whene t = T passes through (0 6).

() The function (2] 4s géven by x1€) = 4 - 60 sén[fz]. Find

(a) M, the maximum value 04 x(t);
(b) zhe Least positive value of t for which x(£) = M;
(c) the values of x|%) for which |x(%)| = 2.
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QUESTION 4.
({)  Using the substitution u = x*, on othewwise, show that
1 X3 d i
foTvxe 715
(i4)  la) Factonise completely the polynomiak
plx) = x3 - x2 - §x + 12,
glven that the equation p(x) = 0 has a repeated root.

(b) The polynomial q{x) has the form q(x) = plx){x + a), with p(x) as
in (a) and whene the constant a s chosen 50 that q¢(x) = 0 forn all
neal values of x. Find all possible values of a.

(Lid) Use the Principle of Mathematical Induction o prove that 5w 2011 s
a multiple of 3 fon all positive integens n.

QUESTION 5.

(i) Firnegightens are gonced o stay 60 m away gfrom a dangerous g§irne burning in

T a Low open fank on horizontal ground. They have two pumps. One, which can
efect waten in any direction at 30 m 571, 48 on the ground, while ithe other,
which can efect watern at 40 m 571 but only horizontally, £ on a vertical
stand 5 m high.

Can both pumps neach the firne? Jusitify your answer.
(Assume that g = 10 m 572, and that all frictional fornces, including ain
nesistance, can be neglected.)

(ii) A sclentist found that the amount, Q(t), of a substance present in a
mineral at time £ > 0 satisfies the equation
d29 dq .
4w+4ﬁ+g-0.

(@) Verify that Q(t) = A1 + £)e0+ %

constant A > 0.

(b) 14 Q(0) = 10 mg, §ind the maximum value of Q(t) and the Lime at which
T this occuns. :

(c) Descrnibe what happens to 9(t) as £t increases Aindefinitely.

satisfles this equation fon any

QUESTTON 6.

(4)  When (3 + 2x)" is wiitten out as a polynomial in x, the coefficients of
x5 and xb have the same value. Find n.

(£i) Prove that
- [2?]32 , [1}J34 . [2{136 +A{2£}38 £ 310 = 29[g10 4 1],

(LAL) David plays a game in which the probabilily that his score 45 s A8
T fons = -4, -3 -2, -I;
%{g](0¢3)8(0.7)4"s, fon s =0, 1, 2, 3, 4;

0, fon all other values of s.
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What A%
{a) his most Likely scone?

(b) Zhe probability (expressed as a decimal correct to thiee places)
that his scone L4 positive?

(c) the probability (expressed as a decimal correct to three places)
that, agten playing the game twice, his total score is -37

QUESTION 7. B - P C

fe
The diagram shows a straight noad BC running due East. A four-wheel drive
ambulance s Lin open country at A, 3 km due South of B. 1& must rneach C, 9 km
due East 0§ B, as quickly as possible.
The drniver knows that she can travel at 80 km pern houn in open country and at
100 km pern hour along the road. She intends fo prnoceed 4in a straight Line to

some point P on the noad and then fo continue along the noad to C. She wishes
to choose P s0 that fotel time fon the jouwwney APC L5 a minimum.

{a) 14 the distance BP is x km, dernive an expression forn £{x), the Lotal
- fowwey time grom A Lo C via P, An texms of x.

(b) Show that the minimum Lime fon the Lotal journney APC As 6§~minuieé,

STANDARD INTEGRALS

1 1 ,

st dx = = K , n#F=l; x £ 0, 4f n<0.

1 ax, _ 1 ax
/ ;—dx = Kogex, x > 0. Je tdx = ¢, a £ 0.
feos ax dx = %—Ain ax, a # 0. [sin ax dx = - %-004 ax, a # 0.,
[sec? ax dx = %-ian ax, a # 0. [sec ax Lan ax dx = %-Aea ax, a # 0.
S 1 dx = 1 tant X ato s dx = sin” 1Y | ax0, -a<x<a
YA *q a’ . ) a’ ’ ’




