
Student Number:

2024 YEAR 12 TASK 1

Mathematics Extension 2

General
Instructions

• Reading time – 10 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 questions in Section II, show relevant mathematical reasoning

and/or calculations

Total Marks:
48

Section I – 5 marks

• Attempt Questions 1–5
• Allow about 15 minutes for this section

Section II – 44 marks

• Attempt Questions 6–8
• Allow about 75 minutes for this section



Section I

5 marks
Attempt Questions 1–5

Use the multiple-choice answer sheet for Questions 1–5.

1 Consider the vectors
˜
a = 3

˜
i−2

˜
j+

˜
k and

˜
b =−3

˜
i+

˜
j−3

˜
k

Which of the following is closest to the obtuse angle between
˜
a and

˜
b?

A. 0.5c

B. 2.6c

C. 1.3c

D. 1.8c
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2 A parallelogram OABC has the vertices at A and B defined by the position vectors


−2

3

1

 and


3

1

4

. Let M be the midpoint of
−→
BC.

Which of the following is the vector
−−→
OM?

A.
1
2


8

−1

7



B. −1
2


8

−1

7



C.
1
2


4

5

9



D. −1
2


4

5

9


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3 Gladys is looking at the relationship between two lines, L1 = ˜
a1+λ

˜
b1 and L2 = ˜

a2+α
˜
b2 where

λ and α are constants. She finds the following pieces of information.

- The ratio of
˜
a1 to

˜
a2 is 3.

- When solved simultaneously, there is no solutions.

- The dot product of
˜
b1 and

˜
b2 is not zero.

Based on her information only, which of the following relationships between L1 and L2 is

guaranteed to be true?

A. Parallel.

B. Perpendicular.

C. Skew.

D. None of the above.

4 Consider three unique unit vectors,
˜
a,

˜
b and

˜
c. It is known that

˜
a ·

˜
b = 0 and

˜
c ·

˜
b = 0.

Which of the following is false?

A.
˜
a ·

˜
c = 1

B. (
˜
a−

˜
b) · (

˜
c−

˜
b) = 0

C. (
˜
a−

˜
c) ·

˜
b = 0

D. |
˜
a−

˜
c|= 2×|

˜
b|
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5 A square based, right pyramid OABCD is placed with its square face in the xy plane as shown

below. All sides of the pyramid are unit length.

Let M be the point on the triangular face, CBD, that is equidistant from B, C and D.

What is the vector
−−→
OM?

A.
1
6

(
5
˜
i+3

˜
j−

√
2
˜
k
)

B.
1
6

(
5
˜
i−3

˜
j−

√
2
˜
k
)

C.
1
6

(
5
˜
i+3

˜
j+

√
2
˜
k
)

D.
1
6

(
5
˜
i−3

˜
j+

√
2
˜
k
)

End of Section I
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Section II

43 marks
Attempt Questions 6 – 8

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

Question 6 (14 marks) Please begin a new Writing Booklet.

(a) Let
˜
a = 6

˜
i−3

˜
j+

˜
k and

˜
b =−4

˜
i−2

˜
j−3

˜
k.

(i) 1Find 3
˜
a−2

˜
b.

(ii) 2Evaluate
˜
a · ˆ

˜
b showing full working.

(iii) 1It is known that λ
˜
a+µ

˜
b is a vector parallel to the y/z plane. Find the smallest possible

positive integer values of λ and µ .

(b) 2The points A = (3,2,7), B = (1,−3,−3) and C = (λ ,5,13) are co-linear. Find the value

of λ .

(c) Consider the following vectors
˜
a = 2

˜
i−

˜
j+4

˜
k and

˜
b =−2

˜
i−2

˜
j+3

˜
k.

(i) 2Find the vector projection of
˜
b onto

˜
a.

(ii) 2Hence or otherwise, find the values of λ and
˜
c where

˜
b = λ

˜
a+

˜
c and

˜
a ·

˜
c = 0
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(d) Consider the position vectors
−→
OA =


−2

−1

2

,
−→
OB =


−3

1

1

 and
−→
OC =


3

3

−1

.

(i) 3Find the parametric equations of the line passing through A and B.

(ii) 1Does C lie on the line found in part (i)? Justify your answer.

End of Question 6
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Question 7 (15 marks) Please begin a new Writing Booklet.

(a) Consider the following two lines.

L1 :


2

−1

3

+λ


2

2

−1

 and L2 :


−2

1

−3

+µ


3

−4

−2

.

(i) 3If it exists, find the point of intersection between L1 and L2.

(ii) 1Hence or otherwise state the relationship/s between L1 and L2 justifying your answer.

(b) Consider △ABC, where A, B and C have position vectors
˜
a,

˜
b and

˜
c respectively.

The points M, N and P are the midpoints of AC, AB and BC respectively.

(i) 1Show that
−→
BM =

1
2
(
˜
a+

˜
c)−

˜
b.

(ii) 2Show that
−→
BM+

−→
CN +

−→
AP = 0
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(c) The plane P1 contains the points A = (1,4,−2), B = (−3,0,6) and C = (−1,2,−4)

(i) 3Find the Cartesian equation of the P1.

(ii) 1P2 is a different plane that contains the points R, S and T . However, those three

points are not sufficient to find the equation of P2. State the relationship between R, S

and T .

(iii) 2P3 is another plane with Cartesian equation 3x−2y+ z = 5. Find the acute angle

between P1 and P3 correct to the nearest degree.

(d) 2State the centre and radius of the sphere 2x2 +2y2 +2z2 −4x+ y−12z =−2.

End of Question 7
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Question 8 (14 marks) Please begin a new Writing Booklet.

(a) Consider the vector equation
˜
r (t) =


2sin t

2cos t

sin2t

.

(i) 1Find the Cartesian equation of the curve.

(ii) 3Find the cartesian equation of the tangent to the curve when t =
π

6

(iii) 1Find the point/s at which the tangent to the curve is parallel to the x-y plane.

(b) Consider the following two lines.

˜
r1 =


3

−4

3

+λ


−1

2

3

 and
˜
r2 =


4

0

−2

+µ


2

−2

−1

 where λ , µ ∈ R.

Let the point P lay on
˜
r1 with parameter p and let the point Q lie on

˜
r2 with parameter q.

(i) 1Find
−→
PQ in terms of p and q.

(ii) 3Find the values of p and q when
−→
PQ is perpendicular to both

˜
r1 and

˜
r2.

(iii) 1Hence find the minimum distance between the lines.
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(c) In the diagram, OPQR is a trapezium where
−→
OP =

˜
p,
−→
OR =

˜
r and

−→
OR is parallel to

−→
PQ.

Let the diagonals of the trapezium intersect at A.

(i) 1Show that the vector equation of the line OQ can be written as
˜
l (t) = t

(
˜
p+λ

˜
r
)

where t,λ ∈ R.

(ii) 3Prove by vector methods that the point of intersection of the diagonals of a

trapezium lies on the line passing through the midpoint of the parallel sides.

End of Exam
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