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e Reading time - 10 minutes

e Working Time - 2 hours

e Write using black pen

e C(Calculators approved by NESA may be used
o Areference sheet is provided

e For questions in Section I, use the multiple-choice answer sheet provided

e For questions in Section II:

e Answer the questions in the writing booklets provided

e Extra writing booklets are provided if needed
e Start each question in a new writing booklet

e Show relevant mathematical reasoning and/or calculations
e Marks may not be awarded for incomplete or poorly presented

solutions, or where multiple solutions are provided

Section I - 10 marks (pages 3 -7) Q1-0Q10 /10
Attempt Questions 1 - 10 Q11 /10
Allow about 15 minutes for this section

Q12 /10

Section II - 60 marks (pages 8 - 14) Q13 /10
Attempt Questions 11-16 Q14 /10
Allow about 1 hour and 45 minutes for this
section Q15 /10

Q16 /10
Total /70
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Section I - Multiple Choice

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. Consider the vectors a=2i+3j, b=-3i+2j and c=2i—.
Which of the following vectors is parallel to a+b+c¢?

(A) -2i-6j
(B) 2i-8
© 2i-6j
(D) 2i+8;

3\ 8
2. Which of the following is the coefficient of x* in the expansion (x + —) ?

X
(A) 28
(B) 56
(C) 84
(D) 252
3. What is the derivative of cos™! 3x?
@ 1
V1 — 9x2
@ 3
V1 —9x?2
© 1
V1 — 3x2
m 3
V1 — 3x2
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(Section I continued)

max (6,9)

[e.e]

10 12

\

/=4

\

Which of the parametric equations below represents the parabola above?

(A) x=12¢t, y =09t
(C) x=6—-2t, y=9—1t2

(B) x=12t, y =9 — t?2
(D) x=2t—6, y =9t — t?

5. Forces of magnitude 8 N and 5 N act on a particle P. The angle between the
directions of the two forces is 60° as shown in the diagram.

5

60°

Not to scale

P

Which of the following is the correct magnitude and direction of the resultant
force actingon P ?

(A)
(B)
©
(D)

11.36 N, 22°25' to the horizontal
11.36 N, 67°35’ to the horizontal
12.58 N, 22°25' to the horizontal
12.58 N, 67°35’ to the horizontal
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(Section I continued)

Not to scale

1

f(x)

Which of the equations below best represents y = f(x) ?

The graph above shows y =

A fl)=x*-1

(B) fl)=xx*-1)
© fl)=x*x*-1)
(D) f(x) =x*(x* —1)?

3
7. Which of the following is the primitive of ———dx ?

V4 — 9x2
(A) %sin‘1 3x +c
B) 3Zsin~1¥ 4.
2 2

(C) sin™? B?x +c

(D)  sin™? Z?x +c
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(Section I continued)
8. Which expression is equivalent to cos 5x cos 2x — sin 6x sin 3x ?

A) cos 7x — sin 9x
(B)  cos3x —sin3x

© sin 8x sin x

(D) cos 8x cos x

9. The position vectors of the points A and B are a and b respectively.

Point C is the midpoint of OB and point D is such that ABDC is a parallelogram.

O is the origin.

Not to scale

Which of the following is the position vector of D?

3

(A)  Zb+a
(B) cb-a
1 1
©  zb—3a
(D) sb-a
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(Section I continued)

10.

1

The graph of the function y = tan™ %(x - 2) is to be transformed by a translation

left by 1 unit, then a horizontal dilation with a scale factor of 2.

The equation of the transformed graph is:
= tan-t( X3

(A) y = tan ( " )
— tan~1(*22

(B) y = tan ( ” )

(©) y=tan"}(x-2)

D) y = tan"'(x-3)

END OF SECTION I
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Section II

60 marks

Attempt Questions 11 - 16

Allow about 1 hour and 45 minutes for this section.

Answer each question in the appropriate writing booklet. Extra writing booklets are available.
In Questions 11-16, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (10 marks) Start a NEW Writing Booklet. Marks

(a) The polynomial 2x3 — 4x? + 3x — 6 = 0 hasroots a, 8 and y.

1 1 1
Calculate the valueof —+—=-+-— . 2
a B vy

IA
I
—_
w

(b) Solve oy

(c) Consider the word STATISTICS.

(i) How many arrangements of the letters are there? 1

(ii) How many arrangements of the letters are there where the A and C
are next to each other? 2

(d) Inabarrel there are 50 marbles of various colours. Of these, 5 are green,
17 are blue, 12 are yellow, 12 are purple and 4 are orange.

What is the least number of marbles that can be selected from the barrel to ensure
that 7 of the selected marbles are of the same colour? 2
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Question 12 (10 marks) Start a NEW Writing Booklet. Marks

(a) Express 2/3sinx — 2 cos x in the form R cos(x + a), where R > 0 and [0,27] . 3

(b) A proposed plan for a garden is shown in the diagram. The curved boundary of the

garden is modelled by the function f(x) = 6 sin? (% ) ,where 0 < x < 8.

A
Not to scale
—>
o g =
(i) Use the identity sin AsinB = %[cos(A — B) —cos(4A + B)] 2
X 1 X
2 (=7 - _ _ hdd
to show that sin ( 3 ) > (1 cos— ) :
(ii) Use the result from part (i) to find the area A of the garden. 3

Question 12 continues on page 10
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Question 12 (continued)

(c) Consider the statement P(n):
204+ 21 +2%2 4+ ...4 21 = 2" — 1 forintegers n > 1.

An attempted proof of this statement by induction is given below.

Proof:
Assume the statement is true forn = k + 1.
Thatis, 20 + 21 + 22 + .+ 2k"2 4 2k =2kt1 1 (1)

Next, we shall show it is true for n = k by noting that if
20420 422 e 2K 2k = 2
is true, then
20421 422 4+ 2K 4 2k =2 x 2k -1
20420+ 22 4 o 2K 2k =2k 4 2k
Now subtracting 2¥ from both sides of this equation, we have
20421 422 4+ 4 2k =2k -1

Which is true by statement (1). Therefore, by the principle of induction,
the statement P(n) is true.

Give two reasons why the given proof is incorrect and does not prove P(n).

End of Question 12
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Question 13 (10 marks) Start a NEW Writing Booklet.

2x

In2
a Find
® J; 1+ et

(b)  Use the t-formulae to solve the equation cos x — sinx = 1 where 0 < x < 2m.

(c)  The function f(x) = 1 + Inx is defined in the domain (0,1].
d
(i)  Show that Ix (xInx) =1+ Inx.
(ii) The diagram shows the graphs of the function y = f(x) and the inverse

function y = f~1(x).

4
A
1 -4

|
' : 0 T x Not to scale
-2 -1 1
y =)

-1

-2

Find in simplest exact form the area of the region in the first quadrant

bounded by the curves y = f(x), y = f~!(x) and the coordinate axes.

dx by using the substitution u = e?*¥, to two decimal places.

Marks
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Question 14 (10 marks) Start a NEW Writing Booklet. Marks

(a) Use mathematical induction to prove that 33" + 2"*2 js divisible by 5 for all 3

positive integersn > 1.

(b)  Consider the points P(a,2a), Q(—a,5a), R(3a,4a) and S(9a, 12a),

where a is a positive real number.
(i) Express P_Q) in component form. 1

(ii) Given the length of the projection ofP_Q> onto RS is 12,

find the value of a. 3
(¢) Inthe diagram, the region bounded by the curve y = 2* — 2 and the x-axis 3
between x = —1 and x = 2 is rotated through one revolution about the

x- axis. Find the volume of the solid formed, correct to two decimal places.

T -
2
/
1
|4

== =
2 R 0 /2 3

| .y | | X

M

-2
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Question 15 (10 marks) Start a NEW Writing Booklet. Marks
0.125
a) Find f ——— dx. Write your answer correct to 3 significant figures. 2
@ N y ; ;
(b) (i) Showthat2sinxcos(2k + 1)x = sin2(k + 1)x — sin 2kx. 1
(i)  Using the result from part (i), prove by mathematical induction that 3
sin 2nx
cosx + cos 3x + cos 5x + -+ cos(2n — 1)x = .
2sinx
for all integersn, n > 1.
(c)  Anacute-angled triangle XYZ has an area of 40 square units. 4

p

_. [6 .
The vector YX :{2} and YZ :{
q

}. Given |ﬁ| = 81/5, find the possible values

of p and g.
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Question 16 (10 marks) Start a NEW Writing Booklet. Marks
(a) (i) Prove the trigonometric identity sin 34 = 3 sin A — 4 sin3 A. 3
(i)  Hence, show that the equation 6x — 8x3 = 1 has the roots 3

., T . bm . 251 . .
sin—, sin— and sin—. Hint: Let x = sin A.
18 18 18

. T . 5w . 25T 1
(iii) Hence show thatsin— X sin— X sin— = —- . 1
18 18 18 8

(b)  For the unit circle, centre 0, OP =p, 00 = q, ~POR = aand £ QOR = B.

_ P
]
p
(04
0 i R Not to scale
120
(i)  Show that p - g = cos(a + B). 1

(i) By expressing p and q as vectors in component form, and using your

result in (i), derive the expansion of cos(a + f3). 2

END OF PAPER
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	2020 St George Girls High School - X1 - Trial - Questions
	 Reading time – 10 minutes
	General
	Instructions
	 Write using black pen
	 Calculators approved by NESA may be used
	 A reference sheet is provided
	 For questions in Section I, use the multiple-choice answer sheet provided
	 For questions in Section II:
	 Answer the questions in the writing booklets provided
	 Show relevant mathematical reasoning and/or calculations
	Total marks:
	70
	Section I – 10 marks (pages 3 – 7)

	 Attempt Questions 1 - 10
	 Allow about 15 minutes for this section
	Section II – 60 marks (pages 8 – 14)

	 Attempt Questions 11-16
	 Allow about 1 hour and 45 minutes for this section
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