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Directions to Candidates

e Attempt ALL guestions

e The marks for each question are clearly indicated on the examination paper.
e All necessary working must be shown in every question.

e Marks may be deducted for careless or badly arranged work.

e Board-approved calculators may be used.

e Time allowed: 1 hour 30 minutes

e Start each question on a new page

Factorise 2x” +3x—2 1

Solve x* +x—4 =0 leaving your answer in simplest surd form 2
Solve simultaneously y=x* +x* and y=x+1 2
Find a primitive function of 2x +11 2

The formula S =12z + 5¢> gives the distance travelled S, in metres 2
by an object in # seconds. The speed of the object at any time # is

. ds
ven by —.
given by i

Find the speed of the object after 2 seconds.
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Question 2 (16 marks)

"Question 3 (12 marks)
(@  Let y=(x*+1’

() If o and B aretoots of the quadratic x* —6x+3=0, find:
i. Differentiate y using the chain rule 1

~

i a+p 1

ii. .Use the product rule to find the second derivative and simplify 2
your answer.
i. af 1
(b)  Différentiate with respect to x:

..o 1

: 4x—1 , iii. . + 1 2
Tox"-3x

: 2 2
. 4 iv. a"+f 2
il. \/; +— 2

X
: 2
(c) Given f(x) =x'—4x*, in the domain —-1<x <5 ®) For what values of a is f(x) =av +8x+a

i. Positive definite 2
1. fﬁzﬁ igemcrc;ordmates of any stationary points and determine 4 i, Negative definite 1
ii. Find the coordinates of any points of inflexion 1 © Find the values of 4, B and C if

4x* 3x+7=A(x+4) +B(x+4)+C 3
iii. Hence, sketch y = f (x) , clearly showing all the points found 2
above

iv. Find where the curve y = f (x) is increasing 1
v. Find the global maximum of f (x) in the restricted domain 1
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Question 4 (13 marks)

(a) Find the primitive for each of the following functions:

i 3% —2x+1 1
i (3x-1) 2
()  Let f"(x)=12x-42x". Find f(x) if £(1)=f"(1)=-2. 2

() On the last page you will find three number planes. Write your name
on the sheet and tear it off before answering this question.

The second number plane contains the graph of y= f '(x)

i. Usethe graph y = f'(x) and sketch the graph of y = f"(x) 1
on the bottom set of axes.

ii. Explain the significance of Point A and its relation to the 1
primitive function. (Use the space provided next to the graphs).

iii. Hence sketch the primitive function y = f(x) on the top 4
set of axes. Label all stationary points.

iv. Explain in no more than two sentences why it is possible to 2
have more than one correct answer for the sketch of the

primitive function y = f (x) . (Use the space provided next to
the graphs).

(Graphs on last page — tear off and hand in with your solutions)
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Question 5 (18 marks)

(a) A Perth company manufactures items that cost $2 each. All items are sold
each month at $x per item.

i. The company sells @ items per month. Show that the 2
¥ X
total monthly profit ($P) can be represented by P = 800 _ 16(2)0 ,
x x
(x=0).
ii. Find the value of x for which the company could expect to 4

maximise its monthly profit and calculate this maximum profit.

(b)  Given the quadratic equation 2x* —(m+2)x+m=0

i.  Find the value(s) of m that give the equation exactly one 2
real root

ii. Find m, such that the equation has two roots, one twice the 3
other.

(c) Let Q(l) =-3x" -12x -7

i. Find, by completing the square, the maximum value of Q(x) 3
ii. Hence, or otherwise sketch y = Q(x) 2
iii. Test your solution of the maximum value from part (i) using 2

calculus and show that you are correct
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