HIGHER SCHOOL. CERTIFICATE EXAMINATION 1986 72.
MATHEMATICS - 3/4 INIT

Directions te Candigdates

Time allowed ~ Two hours (includes reading time)
A1) questions may be attempted. Al) questions are of equal value.

A1l necessary working should be shown in every question. Marks may not be
awardet for careless or badly arranged work.

Standard integrals are provided; approved slide-rules or silent calculators may
be used.

QESTION 1

(i) Write ;-—:%; in the fowm a + /T where a and & are rational.

(ii) (a) Wnite down, in surd fonr, the values of

sin 45°, cos 45°, adn 30° cos 30°.

{8) Hence show that sin 75° = 7 ; 2.?__

1 .
(iii) e the substilution u = x? + 2 to evaluate | —sr de.
= o (x7 +2)

(iy) Find all neal numbers x such that x* # 4x ) 5.

QUESTION 2

(i) Find the coondinates of the point P which diniles the interval AB internally
in the natio 2:3 where A and B have coondinates (1, -1) and (6,7) aespectively.

(ii) Two cincles with centres X and Y intersect at two points A and 8.

(a) Draw a neat setch joining XA, X8, YA, Y8, Xy, AB.
Let P fe the point where XY meets AB.

(8) Prove that the taiangles AXY and BXY arne conguent.
(¢} Prove that AP = BP.

(d) Given that XA is alse a tangent to the cincle with centre Y, prove that
XAYB is a cyclic quadnrilotencl.

QUESTION 3

(i) Find the volume of the solid oltained when the region fetueen the curwes
y=xandy=x’, fromx=z0tox=1, is notated dkout the x axis.

(ii) Consider the cvwe y = x* + 4 - 16x + 1.
(a) Verify that the cunwe has a réindimum at x = 1.

(4) Factorise dyldx completely, and hence delenine the Location and nature
of any othen stationery points of the curwe.

QUESTION 4

(ila) Find the coondinates of the vertex and the focus and the equation of the
directrix of the panabola y = x° - ix.

Daaw a sketch of the cuave.
(1) A Line whose equation is y = mx - + passes through the point (0,-4) and
is a tangent to the paralola y = %’ - 4x. Find the two possille values of m.
(ii) Factonise a® + 3a + 2 and hence on othemsise Lind the coefficient of a*
in (a® + 3a + 2)5.
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QUESTION 5
(£) Find all values O with 0 ¢ 8 ¢ T auch that 2 4in © + cos 6 = 7,

(4i) A particle is oscillating in simple hawmonic motion such that its
displacement x metres from a given onigin 0 sotisties the equation

2
L5 = -bx, vhere £ is the time in seconds.

(a) Show that x = a cos(2t + B) is a possille eguation of motion for this
particle, where a and B are constants.

(8) The particle is observed at time £ = ( £o have a velocily of 2 metres
pen second and a displacement from the onigin of 4 meires. Show that the
amplitude of cscillation is V17T metres.

(c) Deteamine the maximum velocity of the particle.

QUESTION 6 '
(i)(a) Sketch the graph of the function y = tan™'x stating clearly the nange

and domain.
(L) Given that x* + 4x + 5 % (x + a)® + &% Lind a, 8.
. PPy 1
(c) Using the nesult in (1), Lind ,}.’—,—2;'3 dx.
(4i) A given school in a certain State has 3 mathematics teachens. The
mobab.ility in that State that ¢ mathematics teacher is femate is 0.4,

(a) What is the prokalility that .in the given school there is at feast one
female wathematics teacher? .

(8) In the sume State the proBability that’'a mathematics leachen (male on
female) is a graduate is 0.7. What is the prollalility that .in the given school
none of the thiee mathematics teachers is a female graduate?

(Give yourn answer correct to I decimal places.)

QUESTION 7
(£) Prove &y mathematical irduction that
Tx2°+2x2 +3x2%4 0e. 0ax 214 (a-1)0

for all integers n ) 1.

(L) An irnigation channel is to have a cross-section in the shape of a
{rapezium as in the accompanying figure. The bottom and sides are each £ metres
dong, JSuppose that the sides of the channel muke an angle © { W2 with the
horizontal.
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(a) Find the area of the cross-seclion of the channel as a function of 6.

(&) Fon what angle B is the area of the cuross-section a mavimum?




