














Student Number:

2023 Task 2 Validation Component

Mathematics Extension 1

General
Instructions

• Working time - 50 minutes

• Write using black pen

• Calculators approved by NESA may be used

• A reference sheet is provided

• For all questions, show mathematical reasoning and/or calcula-
tions

Total Marks:
32

Long Response – 32marks (Pages 1–4)

• Attempt Questions 1–3

Question: 1 2 3 Total

Marks: 10 12 10 32

Awarded:
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Attempt Questions 1–3
Answer each question in the appropriate writing booklet.
All necessary working should be shown in every question.

Question 1 (10Marks) Use a SEPARATE writing booklet.

(a) 2The resultant vector of

2

x

3

− 3

−1

y



is

−3

−6

. Evaluate x and y.

(b) A force described by the vector F
:
=

2

5

, moves a particle along the line l from

C(−1,−1) to D(2,−3).

(i) 2Find the unit vector û
:
in the direction of

−−→
CD.

(ii) 2Find the component of F
:
in the direction of the line l.

(c) 2LOM is the diameter of a circle with centre O and N is a point on the circumference.

If p =
−−→
ON and q =

−−→
MN , express

−→
LN in terms of p and q

(d) 2Given a = pi + 8j and b = qi + 4j, find the relation of p and q when a and b are

parallel.

End of Question 1
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Question 2 (12Marks) Use a SEPARATE writing booklet.

(a) 2The angle between a = i+ 3j and b = 3i+ j is θ.

Find the exact value of cos 2θ by use of the dot product.

(b) ABCDEF is a regular hexagon where
−→
AB = x

:
and

−→
AC = p

:
.

Express the following vectors in terms of x
:
and p

:
.

(i) 2
−−→
BE

(ii) 1
−−→
CE

(c) 3Use vectors to prove that the sum of squares of the lengths of the two diagonals of a

parallelogram is equal to the sum of the squares of the lengths of the four sides.

(d) 4An acute-angled triangle XY Z has an area of 40 square units.

The vector
−−→
Y X =

6

2

 and
−→
Y Z =

p

q

. Given |
−→
Y Z| = 8

√
5, find the possible

values of p and q.

End of Question 2
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Question 3 (10Marks) Use a SEPARATE writing booklet.

(a) Both object A of mass 8 kg and object B of mass 5 kg are attached to the ends of

a light inelastic string that passes over a smooth pulley. Object C is fixed to the

ground and object D is a fixed plane at an inclination of 30o as shown.

Gravity is given by g = 10ms−2.

Let N1 be the normal force of object C acting on object A and N2 be the normal

force of the inclined plane acting on the object B. Let T1 and T2 be the tension forces

in the strings applied to object A and object B respectively.

Given |T1| = t Newtons and N2 =


n

2√
3

2
n



(i) 1Show T2 =


√
3

2
t

t

2


(ii) 2By setting up vector equations, find the values of t and n.

(iii) 1Find N1 in column vector form.

This question continues on the next page.
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(b) Aberdeen is 750 km north of London. There is a wind of 80km/h blowing from a

direction whose bearing is (θ + 180), where 0 < θ < 90. A plane whose speed in still

air is 480 km/h flies directly from London to Aberdeen, with this wind blowing, in a

time of 1.5 hours.

(i) 3Find the value of θ.

(ii) 2Find the direction in which the pilot heads the plane.

(iii) 1Hence, find the vector representing the plane’s relative groundspeed.

End of Paper
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