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Section 1

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Use the objective response answer sheet for Questions 1-10.

Question 1

The line DT is a tangent to the circle at T and AS is a secant meeting the circle at A and B.
Given that ST = 6, AB = 5 and SB = X, which of the following is the value of x?

(A) X=4 (B) X=5 (C) x=6 (D) x=9

Question 2

What is the coefficient of X° in the expansion of (2x + 5)%?

(A) 1400000 (B) 224000 (C) 25000 (D) 4000
Question 3

A particle is moving along the x-axis. Its velocity Vv at position X is given by v=+/8x—X".

What is the acceleration when X = 3?

GV B) 2 © 3 (D) 4
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Question 4

What is the domain and range of y =cos™ (37)(}’

(A)  Domain _—32SXS§ Range 0<y<rx
(B) Domain —-1<x<1Range 0<y<r
(C)  Domain _—32 <X S% Range —7<y<nr

(D) Domain -1<x<]Range —7<y<r7w

Question 5

The parametric equation of a function is X =2t*, y=4—t . The Cartesian equation is

(A)  x=4(2-y)’ (B) x=2(y-47 (C) x=2(y+4)> (D) x=2(4-y)’

Question 6
What is the lim M
X—0 X
5 3 1
A 15 B z o) = D) —
(A) (B) 3 ©) s (D) T
Question 7
10
Evaluate 28 +5n
n=3
(A) 283.5 (B) 324 ©) 567 (D) 648
Question 8
The expression sin X — \6 cos X can be written in the form 2sin(X+ ).
Find the value «
V4 V4 Vs Vs
A a=— B a=—— C a=— D a=—=
(A) 0 (B) c ©) 3 (D) 3
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Question 9

Evaluate .“ dx
, 1+¢€”
e e’ l+e
A — (B) > (©)  log,(I+e) (D) log, (—]
1+e 1+e 2

Question 10

A particle moves in a straight line and its position at any time t is given by X =3cos2t+4sin2t. The
motion is simple harmonic. What is the greatest speed achieved by the particle?

(A) 6 B) 10 O 12 (D) 20
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Section 11

60 marks

Attempt Questions 11-14

Allow about 1 hour and 45 minutes for this section

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

In Questions 11-14, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 START A NEW BOOKLET (15 marks) [

2
@  Sove 120 4 3)
X—4
(b)  Find
ho [ dx )
1,
——X
9
iy [ sin’x dx )
() i) Find the linear factors of x° — 5x>+ 8x — 4 ()
ii) Hence solve x> — 5x?+ 8x -4 >0 (2)

Question 11 continued on next page
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(d) The function f(X)= %(X —4)’ is shown. g(x) = f(x) over the limited domain x > 4.

\

-»

e

1) Find g'(x), the inverse of function g(x) 2)
i1) Find the point of intersection of g(x) and g!(x) 2)
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Question 12 START A NEW BOOKLET (15 marks)![

(a) Write tan(cos1 (—%ﬁ in the form a\/E where a and b are rational. 2)

) i) Find iln(cos 2X) (1)
dx

S C—p [N

i1) Hence, or otherwise, find the exact value of | tan2x dx )

(©) Prove by mathematical induction that
115+5>1<9+9><113+""(4n—3)1(4n+1):4nn+1 ©)
(d) Calculate the value of 6, correct to the nearest minute. (2)

y M

N

~
g
\'

(¢)  Evaluate j x*Vx*+1 dx, using the substitution u=x"+1 3)
0
: d, X
Find —tan™ — 2
H i 2 (2)
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Question 13 START A NEW BOOKLET (15 marks)

(a)

(b)

At two points A and B, 400m apart on a straight horizontal road, the top of a hill is observed,
with point Q representing the base of the hill, directly below its vertex.

At A, the hill is due north with an elevation of 15°. At B, the hill is due west with an
elevation of 17°.

1) Draw a neat sketch showing all of the above information and find an expression
for AQ in terms of h, the height of the hill. 2)
i1) Find the height of the hill to the nearest m (D)

An archer shoots an arrow from a bow at an initial velocity of 60ms™!, while
standing at point A. The bow is 1.5m above the horizontal ground level at the
time of firing and the angle of projection in 30°.

60ms-!

&
i A
1) Allowing gravity to be 9.8m/s2, show that the equations of motion are
x=3043t and y=30t—4.9t>+1.5 @)
i1) The archer is aiming for a tree that is 300m away and 3.4 metres in height.
Show calculations that prove the arrow will not hit the tree (2)

1i1) The archer has painted a target on the tree at a point 1 metre above the ground.
What angle (to the nearest degree) will the archer need to shoot the arrow at
in order to hit the target if the initial velocity is 60ms™? 3)

Question 13 continued on next page
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A particle moving in a straight line is performing Simple Harmonic Motion. At time t

seconds its displacement x metres from a fixed point 0 is given by X =2sin3t — 2\/5 cos3t

i) Express x in the form X = Rsin(3t—¢) for some constants
R>0and 0<a<§. (1)
i1) Describe the initial motion of the particle in terms of its initial position,
velocity and acceleration. 2)

111) Find the exact value of the first time the particle is 2 metres to the
left of O and moving towards O. 2)
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Question 14 START A NEW BOOKLET (15 marks) [

(a)

(b)

(©)

Find the exact value of X if loge(2logex) = 1 2)

In the circle below AB = AC. Let Z/PAB = a and ZABC = f3.

Q

B

1) Copy the diagram into your booklet and give a reason why ZPQB = a (1)

i1) Prove ZAQB = . (D)
1i1) Prove XYQP is a cyclic quadrilateral 3)

The rate at a which a cup of coffee cools in air is proportional to the difference
between its temperature T and the constant surrounding air temperature A, ie

dT . o .
—=Kk(T — A), where t is the time in minutes and k is a constant.

dt
i) Show that T = A+ Be", where B is a constant, is a solution to the
differential equation. (D)
1) The coffee cools from 90°C to 50°C in 2 minutes. The surrounding
temperature is 25°C. Find the temperature of the coffee after one further
minute has elapsed. Give your answer to the nearest degree. 3)
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d) An artist is randomly painting the 9 panel sections of a fence. She paints two panels red,
three yellow and four green.

1) How many sections of fence could she paint differently? (1)
i1) What is the probability that the red panels in any section are

not next to each other? 2)

END OF EXAMINATION
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Student ID

Question 1 A © B c© DO
2 A O BO cO DO
3 A O BO cO DO
4 A O BO cO DO
5 A O BO cO DO
6 A O BO cO DO
7 A O BO cCO DO
8 A O BO cO DO
9 A O BO cCO DO
10 AO BO CO DO
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