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Instructions
Answer all questions in the spaces provided.
In all questions where a numerical answer is required, an exact value must be given, unless otherwise specified.
In questions where more than one mark is available, appropriate working must be shown.
Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Question 1 (4 marks)

a. If =43¢ -¢", find Z_y 2 marks
x

b. Let f(x)=x"tan(3x)

Evaluate f"'(r) 2 marks

TURN OVER




Question 2 (4 marks)
Consider the functions f: R — R, f(x)= 3x* +x and g:R—>R g(x)=2x-1.

a. State the rule of f(g(x)) in the form gx> +bx +c. 1 mark

b. Let i:R— R, h(x)= f(g(x))
Find the equation of the line perpendicular to the graph, /(x), when x = %

Give your answer in the form gx + by=c. 3 marks




Question 3 (4 marks)

Let y=3x sin(2x)-

a. Find d_y
dx

1 mark

7

b. Hence, calculate J- 3xcos(2x) dx.
0

3 marks

TURN OVER



Question 4 (5 marks)

Let f:[0,271]—)R,f(x):Zsin(Q(x—%jj—l.

a. Find the x — intercepts for f(x) 2 marks

b. Sketch the graph of f'(x), labelling any endpoints, axial intercepts and turning points with 3 marks
their coordinates.

f(x)
31
21
1+
; X
m 2 n 4 5 on
3 3 3 3
14
21
3]




Question 5 (7 marks)

Let f:R\{l}—)R,f(x)=51_3x.

a. Find the rule of f ! (x), stating the domain.

2 marks

b. Sketch the graph of f -l (x), labelling axial intercepts with their coordinates and asymptotes 3 marks

with their equations.

f(x)

—-10 -5

TURN OVER — Question 5 - Continued



c. Find the area bounded by the graph of f -l (x), the x—axis, the line x = 5 and x = 7.

Express your answer in exact form or in the form g +log, (D). 2 marks




Question 6 (3 marks)

A fashion store employs seven people consisting of four females and three males. Only three staff can be rostered
on at any time.

a. Find the probability of the staff on duty all being the same sex. 2 marks

b. During the day, hundreds of people come through the store. Three in five customers purchase 1 mark
something during the day. On a particular day, 400 customers enter the shop.

What is the standard deviation of the Binomial Distribution of customers who buy goods at the
store?

TURN OVER
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Question 7 (3 marks)

A set of linear equations are given as

(m+D)x-2y=k+1
—mx+4y=2—-k

Find the values of m and £ which would give infinite solutions.

3 marks




11

Question 8 (5 marks)

For events 4 and B from a sample space, Pr(A | B) = % and Pr(B | A) - L
q

qg+1 .
1
Let Pr(A mB) = 5
a. Find Pr (A) in terms of g. 2 marks
b. Find Pr (B) in terms of g. 1 mark
¢. Given that 4 and B are independent events, solve for g. 2 marks

TURN OVER
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Question 9 (5 marks)

A right-angled triangle fits a circle of radius of 8 units, shown in the figure below.

\
8 y
a. Show that the y dimension of the right-angles triangle can be expressed as 2 marks
128
=——+8
4 x—8
b. Find the value of x that gives the maximum area of this triangle. 3 marks

END OF QUESTION AND ANSWER BOOK
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Mathematical Methods formulas

Measurement
area of a trapezium %(a +b)h volume of a pyramid %Ah
curved surface area 4 3
Yy - : —r
of a cylinder 2wrh volume of a sphere 3
volume of a cylinder xr’h area of a triangle —besin (A)
1 >
volume of a cone gm' h
Calculus
i(x")=nx"_l x"abc=Lx"+'+c, n#-1
dx J n+l
d ny\_ n—1 [ n _ l n+1
—((ax+b) )—an(ax+b) (ax+b)"dx=———(ax+b)"" +c,n#-1
dx J a(n+1)

* 1
e‘“dx=3e‘“+c

2 (1og.(9) =1

;dx =log, (x)+c, x>0

%( sin(ax))=a cos(ax)

. 1
sin(ax)dx = —4¢os (ax)+c

%(cos (ax))=-a sin (ax)

.cos(ax)dx = %sin(ax) +c

d a 2
—(tan(ax) )= =a sec” (ax
dx (tan(av)) cos*(ax ()
you_
product rule i(”v ) =u il + Vﬂ quotient rule d (5) —_dx - dx
dx dx  dx dx\ v v
hain rul dy dy du
chain rule — =
dx du dx

Probability

Pr(4)=1-Pr(4"

Pr(4 u B) =Pr(4) + Pr(B) — Pr(4d n B)

Pr(ANB)

Pr(4)B) = —- @

mean u=EX)

END OF FORMULA SHEET




