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Section I
10 marks
Attempt Questions 1 - 10

Allow about 15 minutes for this section

Use the multiple choice answer sheet for Questions 1 = 10.

1 When fully simplified, V128 is written as,

A 168

B. 82
C. 100428
D. 232

2 The gradient of the line 3x — 2y =0 is,

3
A=
2
3
B. -=
2
c. 2
' 3
2
pD. =
3

3 What is the value of p so that a\/a_ =a” ?
a

A. -3
B 12
1
C. —-—
2
3
D. —-—
2



4

What type of relation is shown ?

A. Many to many.
B. One to many.
C. One to one.

D. Many to one.

Which of the following is equivalent to (x—3)(x—6) — (x—=3)(x+3) ?

A. 3x+9
B. -9x+9
C. 3x+27
D. -9x+27

The graph of y =2x* — x + 1 is reflected in the y axis. The equation of the
new function is,

A. y==2x"+x-1
B. y=—2x"—x-1
C. y=2x"+x+1

D. y=2x"-x-1



When evaluated, log,15 + log,18 —log, 10 =

A. 1
B. 2
C. 3
D log, 23

Given that g(x) is an odd function and that g(2) = —4, the value of g(-2) is,

A 2
B. -2
C. -4
D. 4

Given that xe [O,Zn’] , how many solutions has the equation e*(cosx +1) =0 ?

A. 0
B. 1
C. 2
D. 3



10 The graph of y = f(x) is shown below with f(-3)=0 and f(0)=2.

Which of the following pairs of graphs will both pass through the origin ?
A. vy=f(x-3)and y= f(x)-2
B. yv=f(x)-3 and y= f(x-2)
C. yv=f(x+3)and y= f(x)-2

D. yv=f(x)-3 and y= f(x+2)



Section 11

90 marks

Attempt Questions 11-16

Allow about 2 hours and 45 minutes for this section

Answer each question in the appropriate writing booklet. Extra writing booklets are available.

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

Question 11 (15 marks) Start a new Writing Booklet.

(a) Factorise fully,

(1) 4x> +4x—15. 1
()  9x—-xp’.
. . 1 1
(b) Simplify the expression —— — —. 2
n-1 n
(c) Find the value if x in the diagram below, giving your answer correct 2

to one decimal place.

X cm 7.8 cm
(d) Solve the inequation 3
Ly-3)-1(+2)2-2.
2 3
(e) Find the exact values of @ and b if 2 = \/; +b. 3
V542
® Find the exact value of cosec 225°. 2

End of Question 11



Question 12 (15 marks) Start a new Writing Booklet.
(@)  Solve [3x—1|=7.

4 p—
(b) A function is defined by the rule f(x) = >

(i) Evaluate f(-2).
(i)  Solve f(x)=0.
(ii1))  Show that f(x) is an odd function.

(c) The circle in the diagram below has centre N(—4,—4).
The line / is a tangent to the circle at P and has equation 3x+2y+7=0.

. \

JA

v
(i)  Show that the equation of NP is 2x—3y—4=0.
(i)  Find the co-ordinates of the point P.

(ii1))  Find the exact radius of the circle.

(iv)  Give the equation of the circle.

(d) A student was asked to differentiate f(x)=3x—x" from first principles.
princip

S+ h)—f(x)
. :

The student began the solution with the formula, f'(x) = lhlrrol

Complete the solution.

End of Question 12



Question 13 (15 marks) Start a new Writing Booklet.

(a) Differentiate the following.

Q) y=3--

(i) y=@-x)

(i) =
(iv) y=xe

(b) A park is bordered by three straight roads, AB, BC and AC. The road AC
runs due North, as shown in the diagram below.

B
g2 m
C
North
NOT TO
118 m 189 m SCALE
A

(1)  Find the size of LACB to the nearest degree.

(i)  What is the bearing of B from C ?

Vx+1
pant

(c) Determine the domain of the function f(x) =

Question 13 continues on page 9



Question 13 (continued)

(d)  The diagram shows the graph of y = x*— 4x — 2.

A
\

(1) Find the co-ordinates of the vertex, V'

(i1))  Find the x co-ordinate of the intercept marked A.

End of Question 13



Question 14 (15 marks) Start a new Writing Booklet.

(a) Find the equation of the normal to the graph of y = v/3x—2 at the point
where x = 2.

(b) The diagram below shows sector O4B with centre O and a radius of 12 cm.

The point C is the midpoint of OB. The area of AOAC is 18\/5 cm?,

NOT TO SCALE

12 cm 0

(1)  Find the size of the obtuse angle AOC in radians.
(i1))  Find the exact length of the arc 4B.

(iii)  Find the shaded area.

Question 14 continues on page 11
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Question 14 (continued)

(c) The population of native parrots on a tropical island has been studied since
1950 for conservation purposes.

—0.036¢

The number of parrots, P, can be modelled by the equation P = 2500¢ ,
where ¢ is the number of years after 1950.

(i)  What was the population of native parrots in 1970 ?

(1)  Show that the parrot population was declining at a rate of
approximately 44 parrots per year in 1970.

(iii)  When the parrot population reaches 250, they are listed as being
in danger of extinction.

After how many years will this occur ?

(d) Given that f(x)=x"+1 and g(x)=+/x—-3,sketch y = f(g(x)) over
its natural domain.

End of Question 14
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Question 15 (15 marks) Start a new Writing Booklet.
(a) (1) Show that, cos’8(sec’8 —1)=sin’0.
(i1))  Hence, or otherwise solve,

4cos’O(sec’O—1)=1, 0°<6<2r.

(b) The function f(x)= | x| is transformed and the equation of the new

3
function is in the form y = kf (x + b) + ¢, where k, b, and c are constants.

The graph of the new function is shown.

2

™
@

What are the values of %, b, and ¢ ?

Question 15 continues on page 13
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Question 15 (continued)

X 1
i Show that ——=1———.
© @ owtha x+1 x+1

(i)  Hence, or otherwise, sketch the graph of y = % showing
X

any asymptotes and intercepts with the axes.

X

(d) The line y = mx is a tangent to the curve y = €*** at a point A4.

(1)  Sketch the line and the curve on a set of axes.
(i)  Find the coordinates of A.

(ii1))  Find the value of m.

End of Question 15

13



Question 16 (15 marks) Start a new Writing Booklet.

(a) The diagram below shows the curve y = —

x +1
the curve at the points R(—1,1) and T'(1,1).

2
(i)  Write down the range of y=——.
x +1
(i)  Explain how you know that y = — N is an even function.
X

2
(iii)  Use the diagram to solve ——— <1.
x +1

(b) Determine all values of ¢ such that the roots of #(x—1)(x—2) =x
are real.

Question 16 continues on page 15

14

and the line y = 1 which intersects



Question 16 (continued)

(c) The graph represents the function y = asinbx.

e — —— ——— — (ka_)

T4 T2 3m/4 511/4 3n/2 7m/4

(i)  Find the values of @ and b.
.. . 51 ..
(ii))  The point (k, Ej lies on the graph as shown.

Find the exact value of tan £.

Question 16 continues on page 16
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Question 16 (continued)

(d)

2
The diagram above shows part of the hyperbola y = — and the tangent to
X

2
the hyperbola drawn at an arbitrary point P (a,—j . The tangent intersects
a

the y-axis at 4 and the x-axis at B as shown.

2
(i)  Find the gradient of the tangent to the curve at the point P (a,—j .
a

. . 2
(i)  Hence show that the equation of the tangent to the curve y = —
X

. 2. )
at the point P| a,— | is 2x+a"y —4a=0.
a

(ii1))  Show that the area of AAOB is constant.

16



END OF EXAMINATION
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Suggested Solution (s) Comments Suggested Solution (s) Comments
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