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Outcomes assessed:
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He
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provides reasoning to support conclusions which are appropriate to the context

performs routine arithmetic and algebraic manipulation involving surds and simple rational
expressions

chooses and applies appropriate atithmetic, algebraic, graphical and trigonometric techniques
understands the concept of a function and the relationship between a function and its graph
relates the derivative of a function to the slope of its graph .

determines the derivative of a fimction through routine application of the rules of differentiation
understands and uses the language and notation of calculus

applies appropriate techniques from the study of calculus, geometry, probability, trigonometry and
series to solve problems

uses the derivative to detérmine the features of the graph of a function

uses the features of a graph to deduce information about the derivative

PE2  uses multi-step deductive reasoning in a variety of contexts

PE3  solves problems involving inequalities

PES  determines derivatives which require the application of more than one rule of differentiation

PE6 makes comprehensive use of mathematical language, diagrams and notation for commtinicating in a

wide variety of situations

HE2 uses inductive reasoning in the construction of proofs

4

INSTRUCTIONS

This examination contains 6 questions of 12 marks each.
Marks for each part question are shown.
Answer all questions on the writing paper provided. Start each question on a new

page.
Approved calculators may be used.
Show all necessary working. Marks may not be awarded for careless or badly arranged

work.
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Qu

estion 1 (12 marks)

Start a new page.

(a) Inthe diagram, ABCD is a parallelogram and B4 is produced to E so that AE = ED.

®

©

@

(®

ED 1isproduced to cut BC produced at F.
E

Not to scale

B c F

Copy the diagram onto your answer page and prove that ADCF is isosceles.
What is the value of x* —8y° if x—2y =4 and x* +2xy+4y’> =—6.

The point (3, —4) divides the interval joining A( L 2) and B( X, y) internally in the
ratio4: 3.

Find the values of x and y.
Find the second derivative of f(x)=x*—5x7

Bxpress 2x” +8x—3 in the form a(x+ b)* + ¢ and hence, or othervise, find the

minimum value of 2x”+8x—3.
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Question 2 (12 marks)
Start a new page.

(2) If x=2sech and y=2tanf, express x* — ¥* in simplest form.

L

~

(b) Given P(x)=x(x+1)*(x=2)(x~3) o s
(i) State the leading term and the constant term of P(x).
(i) Write down the zeros of P(x).

(iii) Hence make aneat sketch of y = P(x), showing any intercepts.

(iv) Solve P(x)>0 forall x.

(c) A and B are the fixed points (1, 1) and (—3, 5} respectively. P isa variable
point (x, y). Suppose that P moves so that P4 + PB? =24 . Show that the

locus of P is a circle and find its centre and radius.

2
X

(@ (@) Showthat = 5= 1+ 73

2

(i) Hence, or otherwise, evaluate xh_r)rgq e

Marks
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Question 3 (12 marks) Marks
Start a new page.
(@) For the equation kx* ~(k—1)x — (k+6)=0 find the value of % given one root 2
is two times the reciprocal of the other root.
(b) Differentiate the following with respect to x.
. x* -7
® 2
x
@) (4x+3y 2
s 2x—1
111 . 2
G x*+1
(¢) (@) Sketch y=cos2x for 0" <x<360°. 1
(i) On the same graph sketch y = % 1
(iii) Solve cos2x = %— for 0° <x<360°. 2
N
AN
T .
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Question 4 (12 marks) Marks
Start a new page.
2 12 3
(&) Solve (X*+x)+—5—-8=0 for x.
x+x
2

(b) Find the value of x on the curve y = \/; where the gradient of the curve is 2.

Janice walks along a straight road. At point M she notices a tower PT on a bearing of
065° with an angle of elevation to the top of the tower of 227. After walking 240m to
R, the tower is on a bearing of 340", with an angle of elevation to the top of the tower

of 26°.

©

Not te Scale

G) Show that ZRPM =85". 1
o h )
(ii) Show that MP= -
tan 22
3

(iii) Find the height of the tower correct to the nearest metre.

ek )

(@& (@ Showthat =——# \/—

x++¢e —=C
. \/;—«,/Z wo - C
(ii) Hence find lim———. o 1
x=C x—¢ e
T
a4 SE }

RS [
o -V
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Question 5 (12 marks)
Start a new page.

(&) Consider the function f(x)=x"—6x°.

(1) Find all stationary points and determine their nature.

(i) Sketch the curve y = f(x), clearly showing the above features and the
x and yintercepts.

(b) Consider the polynomial P(x) =x’—x*—5x-3.

(i) Show that (x + 1) is a factor of P(x).

(ii) Hence, or otherwise, factorise P(x).

(c) Prove by Mathematical Induction that 2+5+8+...+(3n—-1)= 121-(314 + 1) for all

positive integral n.

Marks
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Question 6 (12 marks)
Start a new page.

(a) A box manufacturer wishes to consfruct a closed rectangular box with height,
 centimetres and whose length is twice its width. Let the width be xcm . The

®

surface area of the box is 60cm®.

@

(i)

(i)

(i)

(iif)

30—2x"

X

Show that k=

Show that the volume, Vcm®, of the box is given by

V= 20x—i1—x3
3

Hence find the dimensions of the box in order to maximise its volume.

The quadratic equation @x® + bx+ ¢ = 0 has 2 unequal roots. What condition
st the discriminant satisfy for this statement to be true?

Consider the circle x* +y* ~2x—14y+25=0.
The line y =mx intersects the circle in 2 distinct points.

Show that (1+7m) —25(1+m?)>0.

For what valnes of m is the line y = mx a tangent to the circle?

END OF EXAMINATION

* Marks
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