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HIGHER SCHOOL CERTIFICATE
ASSESSMENT TASK #3

Mathematics

General Instructions Total Marks — 75
e Reading Time — 5 Minutes e Attempt questions 1 — 6.
e Working time — 2 hours e  All questions are not of equal value.
e Write using black or blue pen. Pencil may e Unless otherwise directed give your
be used for diagrams. answers in simplest exact form.

e Board approved calculators may be used.

e Each Section (A, B, and C) is to be returned
in a separate bundle.

o All necessary working should be shown in Examiner: A.M.Gainford
every question, except multiple choice.
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Section A (22 Marks)

START A NEW BOOKLET
Question 1. (7 marks)

Indicate which of the answers A, B, C, or D is the correct answer. Write the letter
corresponding to the answer in your answer booklet.

@ Solvefory: xy—d=m:- A: y:m—d

_m+d
X

C:

D: Xxy=m+d

(b)  Reduce the following expression to simplest form:

12a°c
4ac
A 8a’
B 3a?
C 3a°
D: 3a’c

(€)  The derivative of y = 6x *equals:-

A -18x"
B: ~18x7°
c: -12x°
D -3x7?

Marks



(d)

Find a primitive of

2x+3
2
A:
(2x+3)*
B: In(2x+3)

C:  iIn(2x+3)

D: In(2x)+3

(€)  If (2,-3) is the midpoint of the interval joining A(4,—-2)and B(x,y) then B has
co-ordinates:-

A (—4,0)
B: (0,0)
C:  (0,-4)
D:  (0,-8)
® Jicostdx=

g
B: 0
C: 1
D: —%



(9)

The derivative of Iny1-x? is:-

A:




Question 2 (15 marks)

(@) Differentiate the following:

(1) y = 2tan3X

(i) y = Xsinx

(III) y — esinx
(iv) y=In4x
(b)  Find

M [(1-e) dx

i) [ cosmxdx

(c)  Use the trapezoidal rule with four function values to find an approximation to
1
I 22‘X dx
(Answer correct to two decimal places.)

(d)  The area enclosed between y = 2x—x? and y = xis rotated about the x-axis.

(i) Find the points of intersection of the curves.

(i) Find the volume of the solid generated.

Marks



Section B (26 Marks)
START A NEW BOOKLET

Question 3 (13 Marks)
(@) Find the area of a segment of a circle of radius 4 cm and angle at the centre 1.5
radians, correct to two decimal places.

b o
(b) Simplify: 12 + ! 5
Sec” X Cosec“X

(c) Sketch the graph of y=3c0s2x in the domain 0 < x < 2r.

(d) The graph shows f’(x), the derivative of y = f(x).

-2 -1 \\/
N

Q) Copy the graph to your answer booklet.

(i)  Sketch on the graph a possible graph of y = f (x)given that f(x)> 0for all

X. On your graph of y = f (x)mark any points of inflexion.

(€)

Find the area bounded by the curves y = x> +3, y — 5 x?and the x-axis.

Marks



Question 4 (13 Marks)

(@  Forafunction f(x) itis giventhat f(0)=4 and f(1)=12.
Find, in simplest form, the value of:

L11(x)
J, g

(®)  Given the function y=2+3x-x%:

(1) Find the co-ordinates of the stationary points, and determine their nature.
(i) Find the co-ordinates of any points of inflexion.

(iii) Sketch the curve in the domain —-3< x < 3.

©)  Find the equation of the normal to the curve y =e™* at the point where x = 1.

(d)  The Fundamental Theorem of the Integral Calculus is:
J f()dx = F(b) - F(a)

where F(x) is a primitive of f(x).

Use this theorem to prove that:

J.Oaf(x)dx :joaf(a—x)dx



Section C (27 Marks)

START A NEW BOOKLET

Question 5 (13 Marks)

(@ A sphere of volume V = 4 zr® and surface area A = A7r?is expanding at a constant

rate. Find the ratio of the rate of change of volume with respect to r to the rate of
change of surface area with respect tor.

(b)  For the triangle with vertices A(-3,0), B(2,4), and C(6,-1):

0] Show that the triangle is isosceles.

(i) Find the area of the triangle.

(© A

D

In the diagram, D and E are the midpoints of BC and AD respectively,

and DG || BF.
(i) Copy the diagram to your answer booklet.
(i) Prove that AF =FG =GC.



Question 6 (14 Marks)

@  Simplify In(lnx/e—“).

(b)

A particle is moving in a straight line with acceleration given by a =12t m/s.
Initially the particle is at the origin with velocity -8 m/s .

(1 Find the equation for its position at time t.

(i) State when the particle is next at the origin.

© 6 Find i( 3 j

dx\x®+1

(i) The region of the number plane under the curve y = f_x above the x-
X" +1
axis, and between x = 0 and x = 1 is rotated about the x-axis. With the aid

of part (i), find then volume of the solid formed.

(d) The volume of a closed cylindrical container is 800 m®. The container is to be
made of aluminium sheeting costing $78 per square metre.

() Show that, given the radius of the base is r, the area of aluminium
required is

A=27xr’ +@
[

(i) Find the minimum cost (to the nearest dollar) of the aluminium for
making the container.

This is the end of the paper.
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