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General Instructions

Reading time — 5 minutes

Working Time — 180 minutes.
Approved calculators may be used.
Write using a blue or black pen.

A table of Standard Integrals is provided at
the bhack of this paper.

In Question 11-16, show relevant
mathematical reasoning and/or

caiculations.

Begin each guestion on g new side of the
answer booklet,

Marks shown are a guide and may need to
be adjusted.

Full marks may not be awarded for careless

wark or illegible writing.

NAME

rt

TEACHER

Total marks - 100

SECTION 1

10 Marks

Attempt Questions 1 - 10

Allow about 15 minutes,

SECTION 2

80 marks

Attempt Questions 11 - 16

Allow about 2 hours 45 minutes.



Section 1
Total marks {(10)
Attempt Questions 1-10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet.
Select the alternative A, B, C or D that best answers the question. Fill in the response oval

completely.

1. Find the values of m for which 24 + 2m-m?<0
(A) m<-4orm=6 (B) m<-6ormz4 (C) -4<m«<6 (D} -6<m<4
2. The sector below has an area of 10nt square units. o~

- \ Not to scale
/60° !

What is the value of r?

() V6D (8) V0™ © [ o) \E
3. F7 +V28+63 ............ + p = 300v/7. How many terms are there in the series?
(A) 24 (B) 300 (C) 298 (D) 25 )
4, For what values of z is the curve f{x) = 2 ° + 2% concave down?
1 i
(A)x<-g (B)x>—g (C) <6 (D) = >6
5. Given that the curve y = az — 8 x — 8 has a stationary point at x = 2, find the value of a.

M)a=% (B) g=2 (C) a=6 D)y g=-2



If [#(4 — 22) dx =4, find the value of a.
(A) a=-2 (B) =0 (C) a=4 (D) a=2

Iftan 2% =+/3 in the domain -ni< % <t , the value of x is:

T 7T 5m 1lw
(A’ —é.l “6“ (B) . ?} v mﬁ_
(C) Aand B (D) None of the above

What is the derivative of cos? 3x with respect to x?

(A) -2sin 3% cos 3x
(B) -6sin 3« cos 3x
(C) 2sin 3x cos 3x

(D} 6sin 32 cos 3x

Consider the graphs of y =2’ — 2% —6x and y = 4x + 8 as illustrated below.

The shaded area enclosed between the curves is given by

(A) A= ffz(élx + 8)dx - ffz(xB — x* — 6x)dx
4 4
(B) A= f_z(xB — x? —6x)dx - f~2(4x + 8)dx

(C) A= f:zl[(4-x +8) = (x® — 2% ~ 6x)] dx |+ ffl[({kx + 8) — (x° — x? — 6x)]dx

(D) A= f:zl[(4x +8) — (&* —~x% — 6x)] dx + ffl[(zlx +8) — (x* — 2% — 6x)]dx




10.

Fe)
bt~ 10 m -

The diagram shows a fun-park ride. The angle &1is closest to

(Aa) 46° ®B) 56° < Oy w

—

N,

L./
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Section 2
90 marks
Attempt Question 11 - 16

Allow about 2 hours 45 minutes for this seciion

Answer each question in the writing book provided. Start each question on a new page.

All necessary working should be shown. Full marks cannot be given for iflegible writing.

Question 11

s[18+42 — .
a}  Evaluate > ;1 - correct to four significant figures.

b)  Factorise 8p° + 1.
c)  Solve |3- 2Zx | <5 and graph the solution on a number line.

d}  Solve the equation 2 log{x -5} = log(2x - 7)

10

e}  Evaluate 2(10—3k).
k=1

f) if £, 4 and y are successive terms in an arithmetic sequence and x, 3 and y are

. . . T 1
successive terms in a geometric sequence, calculate =+ 5

g)  Consider the function g(x) = o

(iy  Show that g(x) is an even function.

(i)  State the domain of y = g{x)

15 Marks



Question 12

a} Find:
(i) [ sec? 4xdx

i J(E+ )

3 1
b) Evaluate [/ ——dx

Start a new page

NOT
..TO -
SCALE

110

In the diagram, AC = BC, RCA and CBS are straight lines, £ABS = 110° and £BCR =x

Copy the diagram onto your writing sheet.
Find the value of x giving reasons

d) Differentiate the following

(i) y=x3sinx
(i) y=+1 — x?
(iii) y=loge (1 — x?)

e) Assuming that v = f(t) is a continuous function of time ¢, with the following set of

tabulated values:

t(sec)

v = f(t)(m/sec)

Use Simpson’s rule to approximate [ f(£)dt

15 marks

e,

3

z\wﬂ)



Question 13 Start a new page 15 Marks

a) Consider the gquadratic function x? — (k + 2)x + 4 = 0.
For what value of k does the quadratic function have real roots?

b)

NI
: \ NOT
£ - X TO
\ SCALE

Line L; has equation x + y = 2 and intersects the y-axis at point A.
Line L, has equation x — y = 4 and intersects the y-axis at point C.
Line Ly and line L, intersect at point R,

The horizontal line through A intersects the vertical line through R, at S.

(i)

(i)

(iii)

(iv)

(vi)

{vii)

Find the coordinates of point A and C.
Show that R has coordinates (3, -1).
State the equation of the line SR

Find the gradient of line L.

Find the distance AR

Show that triangle ARC is a right-angled isosceles triangle

Find the equation of the circle with centre R, passing through the points A and C.

2



c) The graph below represents the gradient function f {x).
Specific x values g, b, ¢, d and e are as indicated in the diagram.

(i) Justify why the graph of y= f{x) has a maximum stationary point at x = c.
(i} For what value(s) of x is the graph of y = f(x) increasing and concave up?

(1ii) What feature of the graph y = f(x) exists at x = a?



N

Question 14 Start a new page 15 marks

a) Find:

(i) [ 2
(i) JEE ax 2
b) Evaluate f_llx(x — 3dx 2

c) The graph of f(x) = x? — 1 is shown. The shaded region in the diagram is
the area bounded by the curve, the positive x-axis, and the line y =1.
Find the volume of the solid of revolution formed when the shaded
region is rotated around the y-axis. 2

d) Consider the curve given by y = 2x3 — 3x% - 12x

, Lody
{i}y Find o 1
(i) Find the coordinates of the two stationary points. . 2

(i} Determine the nature of the stationary points. 2

(iv) Sketch the curve for-2< x < 3. Show where the curve cuts the x axis and find the 2
co-ordinates of the end points.



Question 15 Start a new page 15 marks

-

a)  Consider the trigonometric function y = 1 — 3cos2x.

(i} State the amplitude of y = 1 — 3cos2x. 1
(i)  Draw a neat and accurate graph of y =1 — 3cos2x for0 < x S 7. 2
(iti)  Onthe same diagram accurately draw the graph of y = x + 1. : 2

Hence determine the number of solutions to the equation

x + 3cos2x = 0 overthedomain 0 < x < m.

b}  Asister city of Sydney is San Francisco. Sydney City Council decides to build an art
gallery in San Francisco to allow local Sydney artists to exhibit their work.

The loan required to build the art gallery is SP with interest charged at the rate of
6% p.a. The loan is to be repaid in equal monthly repayments of $4000 over 3

years and interest is charged monthly before each repayment.

Let SA, be the amount owing by Sydney City Council at the end of the nth repayment

(i)  Find an expression for As, 1
(i) Show that A,= P(1.005)" —4000(1+1.005+1.005% + .-+ 1.005™"2). 2
(i)  Hence, find the value of SP. 2
c)
(i) Show that—fx— (xlnx — x) = Inx. 1
(i} Hence, or otherwise, find f Inx? dx. 1

(iii) The graph shows the curve y = [nx?, (x > 0) which meets the linex = 5at Q.

Using your answers from (i) and (ii}, or otherwise, find the area of the
shaded region. 3

y=Inx

NOT TO SCALE

M
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Question 16 Start 2 new page 15 marks

a.)

b)

Find the equation of the parabola with vertex (-1,3) and directrix y=-1. 2

Helen is training to compete in a mini triathlon. The course she practises on
consists of three legs which starts at S and finishes at F. The first legis a
straight line swim from Sto a point X. The second legis a bike ride from X to
Y along a straight road OY and the final leg is a jog from Y to Faround a
circular path. The perpendicular distance from S to O is 2km while the

distance OY is 4km.
Helen can swim at 6km/h, bike ride at 12km/h and jog at 8km/h.

F

NOT TO SCALE

Y

Akm.

(i)  Hthe distance OX=g km, show that the time T that it takes Helen to

complete the three legs is given by 3
T= 4\/(12 +4—-20+8+ 371 hours.
24
(i) Find the value of g, that will allow Helen to minimise the time taken
3

to complete the three legs of her practise course.

(ii) Hence, find the minimum time taken to complete the triathlon to the nearest minute. 1



c) In the diagram below, ABCD is a square of side 15 cm leaning against a wall
at an angle 8 to the vertical and as well to the ground Xy,

NOT TO SCALE

X

(i) Show that BD = 15v/2 cm. 1

(i) Hence by using triangle DBE, prove that the perpendicular distance of 8 from

the line XYis 152 sin(g- + 8). 2
(iii) By using triangles DAG and BFA, find an expression for the length of FG. 2
(iv) Hence, prove that sinf+cos@ =2 sin({- + 9). 1

End of Exam

o
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