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{a)  Differentiate withi respect to x:
@ cos’x 1
2

@ e*log, (55
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. ¢ 4 is the point (1, 2) and P is the point (4, 5). P divides the interval A8 intemally
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; : ' : ] i TH C S Find the go-ordinates of B. 3
EXTENSION 1 : | | ()  Find the s¥act value ofJ:. 32+ ‘j‘; : . 3
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General Instructions: Fxamination cont’d over page |-

« Reading time ~ 5 minutes
¢  Working time — 2 hours
* This paper contains 7 questions.
* ALL questions o be attempted.
* ALL questions are of equal value. . | .
* ALL necessary working should be shown :
in every question in'the booklets provided,
+  Start each question in a new booklet,
«  Atable of standard integrals is supplied
at the back of this paper.
* Board approved calculators may bs used.
* Hand up your paper in ONE bundle,
together with this question paper.

Students are advised that this is a Trial Examination only and cannot in any way guarantee ‘
the content or the format of the Higher School Certificate Examination. : 2
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Question Teo ' 12 marks . . - R

Question Three ‘ 12 marks
(2) Suppose that the cubic F(x) =x° + ax® + bx + ¢ has a relative minimum at x=c and 2
‘grelatlve maximum atx = 4, , @ @ Provethat 1-cos2x = sectr—1. 3
: . +coslx
(@) By examining the zeroes of F'(x), prove that o+ f = ——B%a . 2 N
N . . - 4 _
(i)  Hence evaluate J‘ 1-cos2x dx. 3
s l+ocoslx
(i)  Deduce that a point of inflexion occurs at x = %(a + B ) - 2
. {v)  Sand is in a hegp in the shape of a vight cireular cone whose height equals the radivs pfthe
) .. 1 \
) ' . _ base. More sand is added at the rate of 8 m” /mir. (Volume of cone = =1 7* ).
(b) (D  Bxpress /3 sinx-+ cosxinthe form Rsin(x+e) where R >0, 2 . 3

‘When the heap is 10 m high, find:

{lagram not to scals)

y .
o ‘
A
@) , N /\ @ the raté at which the height 1§ increasing (in terms of 7), ) 3
. ? x -
v 0} \/ : ’

3
P~

()  the rate at which the ared of the base is increasing. 3

The graph of y = AJ3 sin x + cos x is shown above. A is a furning point.
Bxamination cont’d over page .../

Write down the co-ordinates of 4 and B. 4 -

(©) Find the size of the acuts angle between the lines 3x — 2y + 1 =0and 5x +y — 7=0.

. e " Bxamination cont’d over page .../




DOuestion Fopr 12 marTs
®
(Diagram not to scale)
D@ is a tangent fo the circle at 1.
GABF and DCF are straight lines.
§)) Copy the diagram into you answer booklet.
C (i) Byletting £ GDA =x, provethat 2L ADG = £ BEC-+ £ BFC. 4
(b) H Find the points of intersection of the graphs y =10 —x* and y= ;9—2— 3
(i)  Sketch these two graphs op the same set of axes. 3
(i)  Using your graphs, or otherwise, solve 10 —x? > % 2
‘ ' x

Bxamination cont’d over page .../

s

Question Five m 12 marks

(a) Prove by mathematical induction that 77 —1 is divisible by 3 for any positive nteger n. 4

()  Coosider the fimction given by f(¥) =sn " x+cos'x, 0Sx<1.

@ Evaliate £(0). II
()  Find (). 1
(i)  Sketch the graph of y = f(x). 2
i . o
(©  If x=tan8+ssch, usethe tformmlae (Lo /= tan%) to show that ~ : =sind. 4
x" 4

~
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Quegtion Six -’f‘\‘, " 12 marks . 1

. . 12-marks
(a)  [Aloan of$50,000 is to be repaid over 20 years by equal manthly instalments. nestion, Se.ven

Interest is calculated monthly on the balance owing at a rate of 12% p.a :
(). The ‘halflife’ of a radio active substance is the time it takes a given amount of the

substance to lose oné-half of ite mass. Tt is given that the ‘halflife’ of radium is 1700 years,

(D ‘Write down an expression for 41, the amount owing at the end pf the first month, 1

Assuming that radium decays according to the law M =M oe"kt where M measnres jmass, £

ii} Show that 4,,, the amount owing at the end of i months, is given by -1
. measures time and M, and k are constants, find how long it would take for an ampunt of

4, =50000(1.01)" ~100A(1.01" —1) . , v
radiom to loss 80% of its mdss. (Answer o nearest 100 years). 5

And hence find the monthly repayment, M, 2

1

(6) A projectile is fired from the origin O af a speed vms™ aud an angle of elévation of &

iify  The borrower decides to pay twice the minimum amount each month. i.e. $2
each month, How long would it then take to pay off the loan? 3 (where o # %)

Yoir mizy assume that x =vicose and y =wrsin o —-% gt? wheve x and y are horizontal and

®) P and () are points on the parabola x” = 4ay with parameters p and g. The tangents at P vertical displacentents of the projectile in metres from O at time ¢ Seconds after firing jand

and O meet at T'. M is the midpoint of PO and MT is drawn to out the parabola at V. & s the acocleration ducto gravity:

9 . .
Show that the horizontal range 6f'the projectile is M m. ‘ 4
g

3’)\ x2=4ay

P (2ap, apz) . ©

(Diagram not fo scale)
(2ag, ag") 0%

(Diagram not to scals) Fj
o ) |

S x . ' : lake @)
, Tee R/f—J Hple
. e 2d0M 30m > - 180m :
1 Prove that MT is parallel fo the axis ofthe parabola, 3 Vijay Singh hits a golf ball at an initial speed of 50 ms ™ fiom a tee on a level fairway
_ ' towards a hole 450 m awdy. There is a lake 30 m wide which is situated 240 i from the tee.
i)  Prove that Nis the midpoint ofMT. 3 Vijay knows that if the ball lands within 1 m elther side of the lake, it will roll into the lake.

At what angle should he attermpt to hit the ball in erder for-t to travel the furthest posgible

distance towards the hole, without landing in the lake? (Take g = 10ms ™ and answer to

Examihation cont’d over page .../ )
nearest degree. You may use the result from (b) if you wish). 3

END OF EXANVANATION
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