1 > KNOX GRAMMAR SCHOOL R.J.B.D.
¢ TRIAL H.S.C. EXAMINATION, 1991
MATHEMATICS

- 2 UNIT

- Time allowed: Three hours

STUDENT’S NAME:

DIRECTIONS TO CANDIDATES:

* All questions may be attempted.

*_ All questions are of cqual value.

*  All necessary working should be shown in every question.

* Marks may not be awarded for careless or badly arranged work.
* Approved calculators may be used.

This paper contains 6 parts. Each question should be started on a
new page and answers handed in, attached to the appropriate cover .
sheet, marked A, B, C D,E,F.

- PART A
QUESTION 1.
(a) Find, correct to two decimal places, the value of
Cow
(3.24)% - ¥/ (32.4)
: 1 n+l n
(b) Simplify ) (27a%7)% , (1) 2—*2
o 2
m m m
(c) Solve for m: 0 + 37 + 7
(d) Factorize X3Y - 4XY? fully.
(e) Solve for x: x* -5x2 - 36 = 0
() If the price of petrol rises at a constant rate of 11%X p.a.,

how much will a litre of petrol cost in five years time if the
current price of petrol is 69.9 cents per litre? (Answer to

the nearest cent).




QUESTION 2.

(a) If Sin A = Cos 40°, 0° £ A £ 360°. Find A.
(b) Factorize a2 + 2zb + b2 - 16.
() 1f 2'10ga5 + log &4 = 2, find a.
(d If a =6, b=-=42nd c = -3, eﬁluate:
(1) Alal - Ib] (11) a->b l
el ¢
Cos ©
(e) Show that 1 - Sin 6 Tan © = SecH
(£) - Solve for X if (X - 3)2 < &
PART B
QUESTIOR 3.
(a) Given the parabola 12y = x? - 4x + 52, express it in the form

(x - x,)% = 4é(y - jl)- Find:

15 the coordinates of the vertex,
ii) the focal length, ’
ii4) the coordinates of the focus,
iv) the equation of the directrix, -
v) the equation of the axis of the parabola. -

~(b) On the same set of labelled axes, draw a large diagram of the
parallel lines: .

2x-y-6=20
and X -y +2 =0. Find:
1) The shortest distance between these two lines.

ii) The equation of a third line which is parallel to these
lines and equidistant from them.

(c) On a number plane, shade in the region which satisfies simultaneously
the inequations:

v € logx, and x*+ y? S 4.




PART B cont'd. - 3 -

QUESTION 4.

(2)

(b) Find the equation, in general form, of the normal to the curve
y = x3 - x + 5 at the point (2, 11).° 4
(o) Show that the curve y = x* + 2x2 1s concave upwards for all
values of x.
: . d . . ) -
(d) For a certain curve, —i = 6x, find the equation of the curve if it
passés through the point (1,-2) with a gradient of -3.
PART C
QUESTION 5.
(a) Given CD || 4B, CFE = 15°,
ECF = 25°.
Find the value of x.
(Give a diagram and all
reasons in your answer.)
() 8
AB || cCE.
Prove that AB = CE.
_ in your answer.)
A c
(c) Four pipes, each of diameter 2m,

Find the derivatives of the following:

1) 1log, (6x% - 3)
11) (x2 +5) e

iid) (Cos x + Sinx)?®

are held together by a strap,
as shown in the diagram opposite.
Find, in terms of 7,

i) the length of the strap,
11) the area of the shaded space
between the pipies.

The median AD of the triangle
ABC is produced to E such that

(Gi‘}e a diagram and all reasoms




QUESTION 6.

(a) Find k so that 7k, 8k + 4 and 12k -~ 4 form an arithmetic sequence.

(b) How many terms of a series, 4 + 9 + 14 + ..., must be added to g:’&e
a sum of 11347
(c) The limiting sum of a G.P. is 93, and the common ratio is 1/3.
Find: (i) the first term,
(11i) the sum of the first S terms.

(d) Two cyclists enter a 24 hour endurance race. ' Rider "A" intends to
cover 40 km in the first hour, 39 km in the second hour, 38 km in
the third hour, and so on until the end.

The other rider, "B", intends to cover only 15 km in the first hour-
then increase by 1 km per hour each hour until a maximm of 30 km
per hour is reached, and maintain this until the end.

" If the schedules are maintained, which one would win the contest,
and by how far"

~ "PART D
QUESTION 7.
(a) - Find: (4) f 4 - 3x)°% ax, (i1) j\Secz (3x - 1) d&x
A ,
(111) -‘ —COSX 4y Giire our answer correct to 2 d
1+ sinx * ¥ ) -P-
by
A
2
2 . .
(b) Evaluate j‘ & dx,. using trapezoidal rule with 4 sub-intervals.

(i.e. 5 ordinates). Answer to 3 sig.fig.

() Two cars leave a point A at the same time. One car travels at an
average speed of 65 km per hour along a straight road in a direction
138°T.. The other car averages 80 km per hour along another straight
road in a direction 240°T.

How far apart are the cars after 2% hours? (Draw a neat sketch showing
all the information.) . :

QUESTION 8.

(a) i) Find the coordinates of the points of intersection of the
curve y = x2 — x - 2 and the line y = x + 1. :

i1) Sketchthecurvesy=x2-x-2andy=x+lonthe same

set of axes, and calculate the area enclosed between themn.

“(b) Find the exact volume of the solid formed when the region bounded
by the curve y = eX, the X-axis, the Y-axis and the line x = 2,
is rotated about the X-axis.

-

(cont'd.)......
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(c) The probability that an electrical component will work is 0.95.
Two of these components are wired together in such a way that
the machine will operate if either component works.

i) Find the probability that exactly one component will work.

ii) Find the probability that at least one component will work.

iii) If the probability that the machine will not operate is 0. 0001,
what is the least number of components needed so that the machine
will not operate?

PART E
QUESTION 9.
'(a) "The number of bacteria N in a colony after t minutes is given by

N = 10 000e°°°5t. Find: ,
1) the number of bacteria after 10 mimutes. ,
44) the time required for the original number to double,
111) the rate at which the ‘colony increases when

((!) Tt =10, )
() N =20 000.
) A particle moves in a straight line and at time t seconds. Its

‘displacement from a fixed origin in the line is x metres and its
velocity is v where v = t2 - 5t + 6.

‘1) Find the acceleration of the particle when it first comes to
- rest.

ii) Find the position of the particle when the particle. comes to
' rest for the second time, given that x = -2 when t =.0.

1ii) How far does the particle travel in the first four seconds?

iv) During the first four seconds, at what time is the particle
travelling its fastest?




PART F

QUESTION 10.

(a) Draw a neat sketch of the graph:

y=-351ﬁ2x,in-ﬂ§ X = .

State the period and amplitude.
()  Solve: /3 Tan 2x+1 =0, for 0 S X S 2m.

(c) During an airline discount season, Sdpmoc Airlines offer a special
student holiday deal. Provided 80 students.participate, Sapmoc
provide a return flight and accommodation for two weeks on. Nightmare
Island for $830 per person. Howeﬁ.er, for e.very student in excess

. of the 80 minimum, the fare is reduced by $5 per person.

- 1) Let x be the number of studeants in excess of 80. Determine .
an expression for R, the revenue (the money) obtained by Sapmoc
Airlines under this arrangement.

" 41) Determine the number of students needed to enable Sapmoc to
maximize its revenue.

144) What will be the cost per student if Sapmoc Airlines maximizes
’ its revenue?

END OF PAPER

STANDARD INTEGRALS
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