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Section |
10 marks
Attempt Questions 1-10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet provided for Questions 1-10.

1 Let P(x) = x3 — x? + kx + 6. Suppose P(x) is divisible by (x — 2).

Which of the following is a possible value of k?

A, k=-5
B k=5
C k=-9
D k=9

2 Acurveisgivenbyx = 4t + 1,y = t% — 1.

Which derivative will find Z—i?

A. -2




. L . d
If y = e2* cos™1(3x), which of the following is the correct expression for é?

A, e** [2 cos™1(3x) +

=
1 —9x2
362x

V1 —9x2

B. 2e%**cos™1(3x) —

3
C. e* [2 cos 1(3x) — —]
V1 — 3x2

362x

V1 — 3x2

D. 2e%*cos™1(3x) +

Consider the polynomial Q(x) = x3 + 3x? —x — 9.

If @ = 3 is one root, then the sum of the other two roots is

A -6
B -3
C 0
D. 3

Which of the following is the largest possible domain for f(x) = arcsin(x? — 1)?

A x<+2

B. x <2
C. —V2<x<+V2
D. V2 <x<A2



Which of the following differential equations matches the slope field shown?
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Consider the following integral:

€lnx
—dx.
;X

What value is obtained when you use the substitution u = In x to evaluate the integral?

1
A. —_—
2
B In1
1
C. —
2
D. 1

You are given distinct positive integers. You want to guarantee that two of them have a
difference that is a multiple of 5.

What is the minimum number of distinct integers needed to guarantee that at least two of
them have a difference that is a multiple of 5 ?

A. 5
B 6
C 10
D 11



9 Which diagram best represents the graph y = % ?

(A) YA (B) R/

=y

© VA (D) YA

(
/

10 In how many ways can you place five distinct objects into three distinct boxes, where each

box must contain at least 1 object?

A 120
B. 147
C. 150
D. 243

End of Section |



Section Il

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 (15 marks)
(@) Let u= [g] and v= [_51]

(i) Find u — 2v.

(i) Find the angle 8 between u and v where 0 < 8 < %

3
(b)  Solve the inequality % > 1.
¥ —

(c)

6
. . . 2
Find the constant term in the expansion of (xz + ;) .

() The region bounded by y = x and y = x? is rotated about the y-axis.

(i) Determine the points of intersection and sketch the region.

(ii)  Find the volume of the resulting solid of revolution.

(e)  Use mathematical induction to prove that 42" — 1 is divisible by 3 for all
integersn > 1.



Question 12 (15 marks)
) . . dy .
(a)  Solve the differential equation, o = (2x+ 1)y sgiventhatwhenx =0, y =4.

X

(b) Integrate Jcos“xdx.

S|

(c) By using the substitution u = sec 2x evaluate J sec 2x tan 2x dx.
0

(d) A conical tank has its radius and height in the ratio of 1: 2 respectively. Water is entering the
tank at a rate of 1200 L/min.

The volume V is given by gnrzh where r is the radius in centimetres and h is the height in

centimetres.
Let the water depth be h with the radius r at the surface.

(i) Show that r = %h..

dh
(i) Find ¢ atthe time when h = 80 cm.



Question 13 (15 marks)

(a)

(b)

(c)

(d)

A curve is defined parametrically by x = cost, y = cos? t.

Find the exact area enclosed by this curve, for0 <t < %, above the x-axis.

There are seven distinct people who are to be seated around a round table. Of these seven
people, Alice and Bob must sit next to each other, while Charlie and Dean must not sit next to
each other.

In how many ways could these seven people be seated with the above conditions?

Letlf = [g] and v = [;]

By considering the projection of u on v, or otherwise, write u as the sum of two perpendicular

components, one parallel to v and the other perpendicular to v.

Solve sin3x + sinx = 0for0 < x < 2m.

Consider a parallelogram OABC where the point P is the midpoint of AB.
The point Q lies on the diagonal AC so that AQ: QC = 1: 2.

let OA = aand OC = c.

Prove that O, P, Q are collinear.



Question 14 (15 marks)

(a)

(b)

A population P(t) in thousands satisfies the following equation:
ap = 0.03P(8—P

where t is measured in years and P > 0.

v 1 11 1
(M °Wm—§(ﬁ+m)-

(ii)  Given the initial condition P(0) = 2, solve for P(t) in terms of t.

(iii)  Hence, find the limiting value of P(t) for large values of t.

Two projectiles are launched simultaneously at t = 0.

Projectile A is launched towards the right, from ground level.

Projectile A has an initial velocity of uy = [18]

Projectile B is launched towards the left, from a ledge 15 m above the ground and
30 m horizontally to the right of where Projectile A is launched.

Projectile B has an initial velocity of ug = [2_2]
Let acceleration due to gravity be 9.8 m/s? and assume there is no air resistance.

(i)  Write down the position vectors r,(t) and rz(t) for each projectile using the given
initial data.

(ii)  Find the time when the two projectiles collide and the coordinates of the collision.

(iii)  Find the speed of Projectile A at the point of collision.

Question 14 continues on page 10



Question 14 (continued)

(c)  Showthat "C ="C, _

r

. . S |
(d)  Find the exact value of sin| cos §+sm Z

End of Paper
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