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

1. Which of the following is the angle between the vectors ~a =

(
3
4

)
and ~b =

(
−1
2

)
A. 10°

B. 63°

C. 140°

D. 117°

2. Which of the following equal to cos θ

A. sin2 θ

2
− cos2

θ

2

B. 2 cos2
θ

2
+ 1

C. 1− 2 cos2 θ

D.
sin θ

tan θ

3. The polynomial P (x) = x3 − x2 − 5x− 3 has a double root at x = α. What is the value of α?

A.
−5

3

B. −1

C. 1

D.
5

3

4. Which of the following is equivalent to
∫

sinx cosx dx?

A. − cos 2x+ c

B. −1

2
cos 2x+ c

C. −1

4
cos 2x+ c

D.
1

4
cos 2x+ c

5. What is the domain of y = 3 cos−1(2x+ 1)?

A. Domain [−1, 0]

B. Domain (1, 0)

C. Domain [−1

2
, 0]

D. Domain [
1

2
, 0]
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6. In a Mathematics class a teacher can award one of 4 grades, A, B, C or D to each student.
What is the minimum number of students required so that at least 8 students are guaranteed to
receive the same grade?

A. 28

B. 29

C. 32

D. 33

7. Which of the following is the range of the function
1

x2 + 1

A. (−∞,∞)

B. (−∞, 1]

C. (0, 1]

D. [0, 1]

8. A curve has an asymptote at x =
π

3
. Which of the following could be the equation of the curve?

A. y = sec
(
x− π

3

)
B. y = sec

(
x+

π

3

)
C. y = cot

(
x− π

3

)
D. y = cosec

(
x+

π

3

)
9. Which of the following is the primitive of

4√
9− x2

?

A.
4

3
sin−1

x

3
+ c

B.
4

3
sin−1 3x+ c

C. 4 sin−1 3x+ c

D. 4 sin−1
x

+ c
3

10. Which of the following best represents the differential

equation shown in the slope field?

A.
dy

dx
=
x

y
− y2

B.
dy

dx
=
x

y
+ y2

C.
dy

dx
= −x

y
− y2

D.
dy

dx
= −x

y
+ y2
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Section II 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
For questions in Section II, your response should include relevant mathematical reasoning
and/or calculations

Question 11 (15 marks) Use a SEPARATE writing booklet

(a) Solve
3

2x− 5
≤ −1 3

(b) Find the derivative of cos−1
(

3x

2

)
1

(c) For what values of m are the distinct vectors

(
m

2m+ 6

)
and

(
m+ 1
−1

)
perpendicular? 2

(d) Find

∫
cos2 4x dx 2

(e) Evaluate

∫ π
6

0
cosx sin3 x dx 3

(f) For what values of m is the polynomial x2 − (m+ 2)x+ 2(m+ 2)positive for all x 2

(g) Consider the expansion (2x− p)9. The coefficient of x6 is − 344064. 2

Find the value of p

Question 12 (15 marks) Use a SEPARATE writing booklet

(a) Find

∫
dx

25 + 4x2
2

(b) Given that sin θ =
3

4
and

π

2
≤ θ ≤ π determine the exact value of tan 2θ 3

(c) (i) Find the derivative of x loge x− x 1

(ii) Hence evaluate

∫ e

√
e

loge x dx 2

(d) A mixed volleyball team of eight players is selected from ten males and nine females 2

In how many ways can this be done if the team must have at least 2 female players

(e) The vectors ~u =

(
a
3

)
and ~v =

(
2
7

)
are parallel. Find the value of a 2

(f) The polynomial P (x) = (x− p)3 + q is zero at x = 1 and when divided by x 3

the remainder is − 7. Find the possible values of p
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