
Student Number:

2022 TASK 1

Mathematics Extension 2

General
Instructions

• Reading time – 5 minutes
• Working time – 90 minutes
• Write using blue or black pen
• Calculators approved by NESA may be used
• A reference sheet is provided at the back of this paper
• For all questions show relevant mathematical reasoning and/or cal-

culations

Total Marks:
50

Section I – 5 marks

• Attempt Questions 1 – 3 on the Multiple Choice Answer sheet.

Section II – 45 marks

• Attempt Questions 6 – 8 in separate booklets.



Multiple Choice

5 Marks
Attempt Questions 1 – 5

Answer each question on your Multiple Choice Answer Sheet

1 What is the distance between the point (3,−5,2) and the z axis?

A.
√

13

B.
√

29

C.
√

34

D.
√

38

2 Let
−→
OA =−4

˜
i−3

˜
j−2

˜
k and

−→
OB =

˜
i−5

˜
j−

˜
k.

What the scalar projection of
−→
OB onto

−→
OA?

A.
13

3
√

3

B.
13√
29

C.
13

3
√

87

D. 13
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3 Which of the following vectors lie within the plane


2

1

1

 ·

˜
p−


−5

0

−1


= 0?

A.


2

−3

4



B.


−4

3

−6



C.


−1

1

1



D.


−2

4

4


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4 The vectors
˜
m =−3

˜
i−2

˜
j+λ

˜
k and

˜
n = 3λ

˜
i+10

˜
j−5

˜
k are perpendicular.

What is the value of λ?

A. -2

B. −5
7

C.
5
7

D. 2

5 Consider the lines
˜
l1 =


2

−1

2

+λ1


−1

1

3

 and
˜
l2 =


4

−4

4

+λ2


3

−3

9

.

Which of the following best describes the relationship between l1 and l2?

A. Parallel

B. Co-incident

C. Perpendicular

D. Orthogonal

End of Section I
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Extended Response

45 Marks
Attempt Questions 6 – 8

Answer each question in a separate writing booklet.

In Questions 6 to 8, your responses should include relevant mathematical reasoning and/or calcula-
tions.

Question 6 (15 marks) Begin a new writing booklet.

(a) Let
˜
a = 5

˜
i+2

˜
j−

˜
k and

˜
b =−4

˜
i−4

˜
j+3

˜
k.

Find:

(i) 13
˜
a−4

˜
b

(ii) 1|
˜
a|

(iii) 1ˆ
˜
a

(iv) 2The angle between
˜
a and

˜
b.

(v) 2The vector projection of
˜
b onto

˜
a.

(b) A parallelogram OMPQ is created with the vectors
−→
OP =

˜
p and

−→
OQ =

˜
q.

(i) 1Find the vector
−−→
OM in terms of

˜
p and

˜
q

(ii) 3It is known that OMPQ is a rhombus. Prove that the diagonals of OMPQ are perpen-

dicular.
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(c) (i) 2What can be said about the vectors
˜
m and

˜
n if the scalar projection of

˜
m onto

˜
n is the

same as the scalar projection of
˜
n onto

˜
m? Justify your answer.

(ii) 2What can be said about the vectors
˜
m and

˜
n if the vector projection of

˜
m onto

˜
n is the

same as the vector projection of
˜
n onto

˜
m? Justify your answer.

End of Question 6
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Question 7 (15 marks) Begin a new writing booklet.

(a) The parallelogram ABCD has vertices at the end points of the position vectors

˜
a = 2

˜
i+5

˜
j−4

˜
k,

˜
b =−

˜
i−

˜
j−2

˜
k,

˜
c and

˜
d =−5

˜
i+

˜
j+5

˜
k

(i) 2Find the vectors
−→
AB and

−→
AD

(ii) 2Hence find the value of
˜
c.

(iii) 3Using vector methods, find the area of ABCD

(b) Two spheres, S1 and S2, have equations x2 + y2 + z2 = 16 and (x−3)2 + y2 + z2 = 20.

(i) 1Find the value of x at which the two spheres meet.

(ii) 2Hence find the equation of the circle of intersection between the two spheres.

(c) 2Let the vector equation of a curve be
˜
r (t) =


2tan t

−1

cot2t



Find the Cartesian equation of the curve.
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(d) 3Determine if the following vectors are linearly independent.

˜
a =


5

2

1

 ˜
b =


−1

2

−3

 ˜
c =


8

−3

−2



End of Question 7
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Question 8 (15 marks) Begin a new writing booklet.

(a) Let the three points A, B and C represent the points (3,−2,−1), (−5,1,1) and (9,−4,−1).

(i) 3The vector equation of the line AB.

(ii) 3Find the minimum distance between the line AB and the point C.

(b) The solid ABCDE is a right rectangular pyramid with the point E as the apex. The mid-

points of AE and DE are M and N respectively. It is known that the lines MC and NB meet

at the point X .

Let
−→
AB =

˜
p,

−→
AD =

˜
q and

−→
AE =

˜
r.

Question 8 continues on page 10
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Question 8 (continued)

(i) 1Find the vector
−→
DE in terms of

˜
p,

˜
q and/or

˜
r.

(ii) 2Find the vectors
−→
NB and

−→
MC in terms of

˜
p,

˜
q and/or

˜
r.

(iii) 3Hence or otherwise show that
|−−→MX |
|−→XC|

=
|−→NX |
|−→XB|

=
1
2

.

The solid is now place on a three dimensional Cartesian plane such that A is on the origin,

B = (4,0,0), D = (0,2,0) and E = (2,1,5).

(iv) 3Find the smallest angle between the vector
−→
EX and the plane containing △XBC.

End of Question 8
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