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Section 1 10 marks

e Attempt Questions 1 — 10

e Allow about 15 minutes for this section

¢ Shade the correct response on the multiple-choice answer sheet for Questions 1 — 10
e FEach question is worth 1 mark

1 What is the domain of the function y =+/x+8?
(A) x=-8
B) x>8
) x>-8
(D) x>-8

2 The diagram shows the triangle POR where PQ = 11cm, PR =18 cm and ZPRQ =40°.

Which expression correctly gives the value of sin& ?

18
A —
(A) 11sin 40° P
11 NOT
B Y TO
18sin40 SCALE
1 1sin 40° I em 18 cm
< —
18
18sin 40° 2 40°
® = 0 .

3 A (3, y) and B(7, 2) are points on the number plane. The gradient of 4B is —3.

What is the value of y?
(A) 14
1

B —

B) 14

© =10

1
D e
D) 10
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What are the solutions of the inequation [3x—5|=107?
(A) x= —-5and x= 15
B) x=-5adx=5

(C) x=—-12and x = 5
3

(D) x = —5 and x=1§

How many solutions are there to the equation x* —x* ~5x =07?

A o0
B) 1
© 2
D) 3
Solve cosé = ‘—',0 <6<360°7?

2
(A)  6=45,135
B) 6=135,225°
(C) 6=225,315

D) 6=45,315

4(x+h)* —4x?

Simplify Ll_r)rg P

(A) 8
(B) 8xh+8h
(C) 8x+8h
(D) 8k
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10

11 . . 3
The line y = mx +E is a tangent to the curve y =3x’ —2x+1at the point (é , ZJ .

What is the value of m?

(A) -3
® -1
1
©) 5
O 1

The function y = f(x) is defined as:

x2+1 x<0

1-x° x>0

f(X)={

What is the range of f(x)?
(A) allrealy

B) y<-lLy=1

©  y=-Ly21

D) -1<y<l

If 873 x2"72 = 2% x4%*7! what is the value of x?

A) -3
®) 0
€ 2
® 3

End of Section I
Section II commences on the next page
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Section 11 90 marks

Attempt Questions 11-16

Allow about 2 hours and 15 minutes for this section

Answer each question in a SEPARATE writing booklet or answer sheet. Extra writing booklets
are available.

In Questions 11 — 16, your responses should include all relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet
2 2
(a) Evaluate —2—6# , correct to three significant figures. 1
(b) Expand and simplify 5(x +3)—x(7-2x). 2
(c) Solve these equations simultaneously: 2
3x + 6y = -6
Tx — 6y = 51
o XT6
(d) Fully simplify: 2+ 11x + 30 2
(e) Find the equation of any asymptotes of the graph of f(x)= 21 . 2
2=
Sx 3x
® Solve: -§—+ 12= 5 2
() Rationalise the denominator of the expressionL 2
& NZEN-A
(h) The point M (-4,1) is the midpoint of 4(2,6) and B(b2 + 7b,—4) ;
Find all values of 5. 2
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Question 12 (15 marks) Use a SEPARATE writing booklet

(a) Given f(x)=3+2[x|,find f(-4) .
(b) A piecewise function is defined as follows:
3-x x <0
f&) =

Jo-x 0<x< 3
Sketch the curve y = f(x), showing all intercepts.

(©) Show by shading, the region where y £ 9 ~x* and y 2 x.

(d) In the diagram below, EF' || GH.
The points 4 and B lie on EF and C and D lie on GH.
4BAC = /BDC.

(1) Prove that A4BC = ABCD.

NOT
TO
SCALE

C D

(i) Use the result from (i) to prove that AC || BD.

Question 12 continues on next page
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7 3
x'=x. )
1s an odd function.

(e) Show that f(x) =

x2+1
(H Show that the points A(1,4), B(3,7) andC(5,10) are collinear.
(2) Solve x* —6x—10=0 by completing the square. Write your answer in exact

form.

End of Question 12
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Question 13 (15 marks) Use a SEPARATE writing booklet

(a)

(b)

Four towns are represented by the points P, Q, R and S. Straight roads connect
the towns to each other. Town Q is on a bearing of 060° from town P. Town R
is 5 km due north of town Q. Town S is 4 km from town Q, on a bearing of
045°. Town R is 9.5 km from town P.

A
R

5km N NOT TO
SCALE
4 km
452
Q

(1)  Find the distance from R to S, correct to one decimal place.

(i) Find the bearing of R from P, to the nearest degree.

In the diagram below AB || CD || EF, AE=36 cm, BD=6 cm and DF =18 cm.
Find the length of AC.

NOT
TO
SCALE

Question 13 continues on next page
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(©)

(d

(e)

®

Solve 3tan’0 — 1 = 0 for0 < 6 < 360°.

1 dy
If y= , find ==,
7 N2x dx
2x
If y= ;
4 3+x2
dy 6-— 2x?

(i)  Show that o (3 2 )2 :

(i) Find the equation of the tangent to the curve y =

atx=1.

Find the equation of the circle with radius 3 units and centre (0,—4) .

End of Question 13
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Question 14 (15 marks) Use a SEPARATE writing booklet

(a) On a number plane, a triangle is drawn so that its vertices are A (-5 , 2), B (3 ,—4) and
C(7,-4).

(i) What is the gradient of the line AC ?
(i) What is the equation of the line AC in general form?

(ii1) What is the exact value of the perpendicular distance of the point B from
AC?

(iv) Calculate the distance AC.

(v) Hence, or otherwise, calculate the area of AABC.

(vi) A line is drawn parallel to 4B, through C. What is the gradient of this line?
(vii) Find the angle that AB makes with the positive direction of the x axis.

(viii) The line AB meets the y axis at D. Find the coordinates of D.

Question 14 continues on next page
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(b)

(c)

(d)

cos|180° + 0)

Simplify m :

Find the exact value of sin® 60° 4 sin” 30°.

2

5
q = . .
If cos@ = ————, show that the value of sin@ is

a - +b a’ +b

2ab

End of Question 14
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Question 15 (15 marks) Use a SEPARATE writing booklet
@  Simplify 1647 - J567

(b) Differentiate f(x)=2x — 3 from first principles.

3 2
x —6x + 8x
(c) Evaluate 1im r—r—i.
x=2 x +x -6

(d) Solve the equation \/ 16371 = %/ 64" for x.

(e) Solve the inequality | 2x -1 | = | l-x ‘ for x.

sin@ 1+ cosO
+ .

® Show that 2cosec6 = :
1+ cos0 sind

End of Question 15
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Question 16 (15 marks) Use a SEPARATE writing booklet

() Given LABC = p°,/CBD=x° BC =BD, 4B||CD

Express p in terms of x giving reasons for your answer.

D’

(b) The diagram shows AACD where ZDAC =30°and ZDCA = 40°.
The point B lies on AC such that ZDBA ="70°.

D

(i) Prove that AACD and ADCB are similar.

(i) CD=xcm,AC=(x+3) cmand BC=(x-2) cm.

Using (i), or otherwise, find the value of x.

2

(c) If y=5x’ (x2 +3)3, show that % =10x(4x2 +3)(x2 +3)

dx
(d) Given that x = /(4 - t)3 , find the exact value of = when 1 =2.

Question 16 continues on next page
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(e)

®

Lara needs to fence off two triangular paddocks, using a 45 m stretch of straight river as
the side of one triangle, as shown in the diagram below.

What is the exact length of fencing that Lara requires to fence the two paddocks?
Assume that the stretch of straight river does not need to be fenced.

NOT
TO
SCALE
3xm
L= xm
45m (River)
Shown below is the graph of y = f'(x).

[ | |
| | |
| T
| i
: ?
i : I } >

-10 -5 5 10
|
|

e 01 L

Given that f (x) is known to be positive definite, meaning it always lies above
the x-axis, sketch a possible graph of f(x).

End of Question 16
End of Section 11
End of Examination
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