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Mathematics

TIME ALLOWED: 3 HOURS
(PLUS 5 MINUTES READING TIME)

Outcomes Assessed Questions Marks
Chooses and applies appropriate mathematlcal techniques in order to 1,2
solve problems effectively
Manipulates algebraic expressions to solve problems from topic areas 34,5
such as functions, quadratics, trigonometry, probability and series '
Demonstrates skills in the processes of differential and integral 6,78
calculus and applies them appropriately
Synthesises mathematical solutions to harder problems and 9,10
communicates them in appropriate forn -,
) Question |1 2 3 |a |5 6 7 8 9 10 |Total | %
Marks M2 M2 12| M2} 12| 12| 12| 12| 12| 12| 120

Directions to candidates:
o Artempt all questions
o The marks allocated for each question are indicated

¢ All necessary working should be shown in every question. Marks may be deducted for

careless or badly arranged work.
¢ Board - approved calculators may be used
¢ FEach new question is to be started in'a new booklet

(Biank Page)
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Question 1

@

)

©

@

(ON

®

Start 2 new booklet

24x+30

Evaluate W correct to 3 significant figures.

Solve x* -3 =3x+1

Express 3 with a rational denominator.
3-243

Solve and graph on the number line [3x -1/ <8.

A patient in hospital is fed intravenously (into the vein) 3.6 litres
of fluid per 24 hours. If there are 15 drops.of fluid per mL, find

How many drops per minute the patient receives.

2 1

x(x-3) x

Simplify
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Question 2 Start a new booklet
The line L has equation x+2y =35 and P is thzfe point (2,4).
@) On a number planf;, mark th§ origin O,‘ the point P and draw the line L.
(i) Fir;d the rn\idpoint M, of the interval OP
(iii) Shqw M lies on the line L.
(iv) = Find the gradients of the line OP and tl;ie line L.
) Show the line L is the perpendicular bij:sector of the ihterval OP.
(vi) LineL meets'the x—axis at Q. Find tl%e co-ordinates of Q.

(vii) A line is drawn through O parallel to PQ and it meets line L in R.
Find the equation of §R.OR.

(viii) Explain why PQOR is a rhombus.
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Question 3 Start a new booklet

(a)

FIGURE NOT TO SCALE

In the diagram AE||BD and AC|[ED, £ AED = 130°-and £ ABC = 90°.

() Copy this diagram onto your answer sheet.

(i)  Find the size of £ BAC g{ving reasons.

(b)  Differentiate

@) xe**
- 2x* -3
(ii) —

© Find the primitive function of 312—
. ; X

(i)  Find exactly in simplest form 2x ;
: x* -

2

(d)  Find therange of values of k if the equation 4x” ~kx+1=0.

has no real roots.
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Question 4 Start a new booklet

(a) If & and B. are the roots of the equation (3x~2)* +4=0
Find () a+p
(i) af
(if) 3a?+34°

(b) An arithmetic progression has a first term 1 and last term 14.
The sum of the series is 90.

(i) Find the number of terms in the series.

(ii)  Show that the common difference is ﬁ: .

(¢) Two dice are rolled. The score for the roll is given by the difference
" between the numbers on the uppermost faces (e.g. if the numbers are
2 and 6, the score is 4),
Find the probability that the score will be
@ 0
(ii) Atleast3.
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Question 5 - Start a new booklet , ) Question 6  Start a new booklet

v 1 ;
(a) Iflog 128= % , find x. 1 (a) Forthecurve f(x)= §x3 -x'-8x+12,
()  Find any turning points and determine their nature.
’ ii Find ints of inflexion. 2
() ()  Sketch the graphof y=5cos> for—360° < x <360°. 2 @)  Find any points o 08
. 2 (iii)  Sketch the curve clearly labelling points of intersection with the
' axes and the features you have[found in (i) and (if). 1
(i)  Mark clearly on your graph the point or points where
Scos> =1 ’ 1 (iv)  For what value of x is the curve concave upwards? 1
5 .
(iii)  Calculate the value(s) of x which satisfy the equation
y

5 cos‘% =-1. Express your answer(s) to the nearest minute. . 2 (b) I /\ /\
© . [\/a \/ —> x

The graph of y = 2cos(2x+-§—)i is shown over two complete cycles.

NOT TO o ()  Findthevalueof 5. 1

a b
(i)  Given that jzcos(2x+%)dx=—s,ﬁnd jzcos(2x+§)dx
[} - 0

; . ‘
l without using calculus. 1

The graphs of y=(x~2)* and y=x+4 intersect at the point A
and the point B(5,9).
@) Show that the point A lies on the y-axis. 2
(i)  Write down the two inequalities whose intersection describes the
shaded area shown in the diagram above. oo 1

(iif)  Find the area of the shaded regioné bounded by the graphs of
y=(x-2)* and y=x+4. 3
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Question 7 Start a new booklet

(a)  Forthe curve y* ~2y—6x=0 find
@) the co-ordinates df the focus

(i)  the equation of the directrix.

(b)  Prove that the line y =2x+c cuts the curve y = x* +6x+7

at two distinct points if ¢> 3.

(c) Evaluate Zw:3"’

r=]

(d)  The graphs show the two'functions y =¢* and y = log, x.

¥
) y=eX
200
y=logex
//Mm
-3.00 200 100 o0 2.00 3.00 a0

-1.00

-2.00

(i) With reference to the graph above, explaih how the two graphs

y=¢" and y=log, x are related to each other.

(i)  Show that the equétion of the tangent drawn at x=2 on the

graph of y =log, x is given by the equation
x-2y-2+log4=0

(iii)  find the acute angle that the tangent in (ii) makes with the

x - axis, to the nearest degree.
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Question'8 Start a new booklet

FIGURE NOT TO SCALE

(a) In the diagram KL is an arc of a circle with centre 0 and -
radius 6em. OJ =3cm, 4K0L=§ and JL LOK.

Calculate the perimeter of the shaded region JKI.. Give your

answer correct to 1 decimal place.

() (i) Copy and complete the table below for f (x) = (loge N )2 s

calculating each value correct to 3 decimal places.

x 1 2 3 4 5
flx) 0 0.120

* (i)  Using Simpson’s Rule with 5 function values, show that

}(Ioge Vafans122
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(© 1 Y . e Question 9 Start a new booklet

y= e
5
@ :
]
(——// — A
The diagram above shows the region bounded by the curve
y = e*, the y-axis and the line y = 5. X
()  Showthat x=log, [y 1 )
(i)  The shaded area ’is rotated about the y-axis. Write down
the integral equal to the volume formed. 1
(iii)  Evaluate the volume of this solid of revolution using the
approximation in Part (b) (ii) above, leaving your answer The above is a graph of the function yi= f(x). Tangents are drawn at A(0,4)
correct to 2 significant figures. - 1 : and B(4,5). Use the graph to evaluate: *
® f© ‘
2 (X3 [
(d) A function y= f(x) has %ﬁi =6x~2 and a stationary point at (3,0). a 1@
" ‘ i) f®) ;
Find f(x). ’ B 3 . .
@) 10 : 4 )

(b) A school softball team has a probability of 0.8 of losing or drawing any

match and a probability of 0.2 of winnihg any match.

@@ Find the probability of the team: winning at least one of the three

consecutive matches. . ' 2

(i)  What is the least number of consecutive matches the team must

play to be 90% certain it.will wm at least one match? 2
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© Maxamillian’s daughter‘y'vas born on the 1* January. On that day
he opened a trust account by depositing $250. Each year, on her
birthday, he deposited $250 into this trust fund. He continued to
do this up to and including her 17% birthday. When she turned _
eighteen, he collected the total amount including interest from this
account and presented to ‘;her.
This account paid an intex;est of 6% p.a. compounded every six

months.

@) Show the initial dépoéit amounted to approximately
$724.57 after 18 years.

(i)  How much did Maximillian give his daughter on her
eighteenth birthday? '
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Question 10 Start a new booklet
(2)
C
x NOT TO
SCALE
4 B
1 . In the diagram, ABC is a right angled triangle where AB=/15 xcm and

BC= xcm. The point D lies on AC and CD =BC =x cm, AD = 3x cm
‘and BD =4 cm: Let <BDC=6,

3 ) )
o . 2
() Use the cosine rule to show that cos@ == 1
x .
. . V15
(i)  Use the sine rule in triangle BCD to show that sin@ = 16 L 2

(i)  Hence show that 15x* ~256x* +1024 = 0. 2
(iv)  Explain why one of the solutions to the equation in part (iii), namely

x=253(to2 decimaljplaces), could not be the value of x indicated in

the diagram above. 1
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(b)  ABCDE is a pentagon of fixed perimeter P cm. Its shape is such that ABE is an
equilateral triangle and BCDE is a rectangle. If the length of ABis x ¢m :

P-3x

@) Show that the length BC is cm. ) 1

(ii)  Show that the area of the pentagon is given by

A=%[2Px—(6—\/§)x2] o 2

(ii))  Find the value of P for which the area of the pentagon is a maximum. 3
x

(Blank Page)

END OF EXAMINATION
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Question 9 (continued)

(b) (i) Sketch the graphs of y =cosx and y = %tanx from 1

x=% to x=% on the same set of axes.
(ii) By solving the equation cqsi = %tanx find the point of 2
intersection of the two graphs that lies between x =0 and

X =-—.

2

Question 10 (12 marks)

 (a) Prove that the limiting sum of the series 1+sin® x +sin® x +sin® x +.... 3

is equal to 1+ tan® x where tanx is defined.

(b) Fred and Wilma take out a home loan of $400 000 to be repaid over
20 years at an interest rate of 6% per annum compounding monthly. They repay
the Joan in instalments of $P at the end of each month after the monthly interest

has been calculated.

(i) Show that the amount left to be repaid after 3 months (just after Fred 2
and Wilma have paid their third instalment) is given by

$400 000x1.005° ~ P(1+1.005 +1.005%)

(if) Given that the home loan is completely repaid in 20 years find the 3
value of P.

(iif) Fred and Wilma decide to pay off the loan at $4000 per month 4

instead. After how many months will the loan be repaid in this case?



