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GIRRAWEEN HIGH SCHOOL

TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

2024

Mathematics Extension 1

General *  Reading time — 10 minutes

Instructions *  Working time — 2 hours
Write using black pen.
NESA approved calculators may be used.
A reference sheet is provided.

In section Il, show relevant mathematical reasoning and/or calculations.

Total marks: Section | — 10 marks
70 * Attempt questions 1- 10
Allow about 15 minutes for this section.

Section Il — 60 marks
Attempt questions 11 - 16.
Allow about 1 hour and 45 minutes for this section.
Start each question on a new page.
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Section I

10 marks

Attempt questions 1 -10

Allow about 15 minutes for this section.

Use the multiple-choice answer sheet for questions 1-10

1. Given that

sin A4 = 1—53 andsin B = % , find the value of sin (4 + B). A and B are acute angles.

_ 107
140
_ 2L
221
C 107
140
D. 171
221
2. The angle between the vectors u = - 21 + 6j andv = 41 - 2j is closest to:
A. 45°
B. 60°
C. 135°
D. 120°

T
8

3. Whatis the exact value of f cos’x dx?
0

A.
8
B n—Z\/E
' 16
C T[+2\/E
' 8
D. n+2y2
16
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4. What s the value of fxz vV 1 - x3 dx, using the substitution u = 1 - x3?

A.

0

I
NeJ [l

O | =

O|N Ok

5. A course regulation requires that the same number of students achieve each grade from
A to E where possible.
What is the smallest number of students required to ensure that at least one particular
grade is awarded 7 times?

A.

B.

30

31

35

36

6. Acircular disc is heated so that the face is increasing in area at a constant rate of
10 cm? /s. What is the rate at which the radius of the disc is increasing when the radius

is 6 cm?

A. 0.26cm/s
B. 0.27cm/s
C. 3.76 cm/s
D. 3.77 cm/s
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What is the multiplicity of the root x = 1 of the equation

f(x)=3x>-5x*+5x-37?

A1
B. 2
C. 3
D. 4

3
What is the inverse function of f(x) = e’ 9
A 1 (x) =3¢

B. f~!(x)=3Inx
C /) = Vinx
D. £'(x) =v3Inx

A curve is represented by the following parametric equations:

x=2cos0,y=2sin0
Which of the following is the cartesian equation of the curve?
A x+y=2

B. x+y=4
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10. The polynomial f(x) = 2x? + kx + 4 can be expressed as f(x) = (x - 2)g(x) + 6.

Which of the following is the correct expression for g(x) ?

A 2x-1

B. 2x+1

C. 2x-3

D. 2x+ 3
Section II
60 marks
Attempt all questions

Allow about 1 hour and 45 minutes for this section.

Start each question on a new page in the answer booklet provided.
Your responses should include relevant mathematical reasoning and/or calculations.
Extra writing paper is available on request.

Question 11 (10 marks)

1

2x—1

a. Solve x>0

b. The polynomial 4x3 - 12x% + 5x + 6 = 0 has roots a, f and y.

Find o, 3 and y given that one of the roots is the sum of the other two.

¢ (@) Write 3 cosx - \/E sin x in the form R cos (x + a).

(ii) Hence, solve 3 cos x - \/E sinx = \/E for0 < x < 2m.

[3]
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Question 12 (10 marks)

a. Giventhat y = 2i + 3j andv = -2i + 4j ,find proj.v.
X
b. Use the substitution ¢ = tan E to solve

cosx -3sinx +3=0for0 < x < 2m.

3

c. Use the substitution # = sin x to find f— cos x sin’x dx.

d. In how many ways can 8 people be placed in groups of 2?

Question 13 (10 marks)

a. Factorise P(x)=4x3-3x2-25x-6
b. Provethat sec 4 (1 -sin 4)(sec4+tan4)=1

c. Use mathematical Induction to prove that 33" + 2" *?2 is divisible by 5

for n>1.

¢ mnd [= s
9 + 16x

[2]

[3]

[3]
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Question 14 (10 marks)

a. Inthe diagram below, O4BC is a parallelogram. [3]
—> —>
OA=aand OC=c.

1
P is the point on 4B such that AP = 2z AB.

2
Q is the point on OC such that OQ = 3 OcC.

—
Find PQ in terms of a and c, giving your answer in simplest surd form.

p| i 8

1

b. Newton’s law of cooling states that the rate of change of the temperature 6, of a body at
any time ¢, is proportional to the difference in the temperature of the body and the
temperature m, of the surrounding medium, i.e.

do .

b k(6 - m), where k is a constant.

(1) Show that 8 = m + Ae* where A is a constant, satisfies this equation. [1]

(ii) If the temperature of the surrounding air is 40°C and the temperature of the
body drops from 170°C to 105°C in 45 minutes, find the temperature of the
body in another 90 minutes (to 2 decimal places). [2]

(ili)  Find the time taken for the temperature of the body to drop to 80°C (to the
nearest minute). [2]

2

10
c. Find the coefficient of x in the expansion of (x + i) [2]
X
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Question 15 (10 marks)

a.

David throws a pebble from a height of 2 metres at an angle of 6 to the horizontal, with

a velocity of 30m/s.
y
T (10, 6)
8
2 " >
=> X
N

()

(i)

(iii)

Show that the expression for the horizontal and vertical displacements at ¢
seconds after projection are

x =30t cos 0 and y = -5¢% + 307 sinO + 2 respectively. [2]
(Take g = 10m/s and take the origin to be the ground directly below David)

Show that the equation of the path of the particle is:
2

y:FxO(1+tan26)+xtan6+2 [2]

If David manages to hit a target at point T, which is 10 metres away
horizontally and 6 metres high, find the two possible angles of projection.  [2]

For the function y =2 sin™! (2x - 1) +§

()
(i)

Find the domain and range. [2]

Sketch the curve, clearly showing the coordinates of the endpoints. [2]
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Question 16 (10 marks)

a. Solve the equation sin 3x —sinx + cos2x =0for0 < x < 2. [3]

b. (i) Prove that 8 cos*x =3 +4 cos 2x + cos 4x . [2]

(ii) Hence, find the volume generated when the area bounded by the curve
y = cos’x, the x-axis and x = 0 and x :g 2]

is rotated about the x-axis.
c. A committee of 5 is to be chosen from six men and seven women.
(i) How many committees are possible if there are no restrictions? [1]

(i) How many committees are possible if there are more women than men? [2]

tnd of Exauminatio
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Suggested Solutions

Question
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Question 10
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Question )
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Question 12
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Question \3
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Question 13
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Question 13
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SuggeStEd Solutions
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Question 14
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Question |5
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Question S
b) = 21 (20— ) + ™
=
-\
:’)" E-L - Sw (’Lac —-l)
2
Doemaua A
o 51 £y
Range = Y-
-, £ =z 4
2 z
~ T,
& 7%
- £ 3 ¢
2

N

—

Marker’s Feedback

Page 24




Suggested Solutions
Question <
b (1)
y
na g
2 *2
n ————“"
] . =l L
m | y = 2sin (2tw~1)+2
2
0 } $ » X
| 1 1
s
Pt n
- 0 ,-=
(0.2
Marker’s Feedback

Page 25



Suggested Solutions

Question L

a) Sm 3N — Sin UL 4+ LoS 2,0 —o - °©<* £ 2qar
/

Gin (zx—g-x) —Stn [zaé_—ﬁc) t(os Z2x = O

2 Cos 23 8Nn W A loc 2 x = O

\\_—

Co s Zz(ZSn«x-\—)) il o)

Cos 2x =0 OS2 &y

2. >¢C :TZ)%_%E ST‘I_T. q—n‘
) = =
oC = U 3y
7 ST Fimr ’
“, /‘f, /<f—//4 =
ov Ao = -
Siv x = Q3,4
?Q:?__F: i
6 ¢ .
=
K = TIr T S
0 %, 2 B o oaun
‘r‘ ‘1' ) - (.

Marker’s Feedback

Page 26



Suggested Solutions
Question |{_

»

% Coct 5t =2+ 4 s 2w + Cos o
Lrs = Leost x

—

—

‘ 2
2 CZ ‘/’—92 )L.)

—
—

’ 2
2 (14 es 2o

—

2. Cl + 2 te8 2 "\'CQ-CZ?,)L)

o

= 2 f LlosS 2L 4 ) 4 (oS WX

po—

= RH S

Marker’s Feedback

= 2 il’czwsbc, +J£('+Lo$l+x.)]

\\—-

Page 2%




Suggested Solutions
Question \(

\o.(,l'L)’ 4
V-’—'”’f cost % dx

4
s 1 o N |
Jg (3 + Lol 22X 4+ Cos Lg—x) A x

(>}

L

= ¥
'g— 23 4+ 2Sitm 22 & 1 _Sinv ‘-(—1]
q'

°

(!
:;

,_3!.'2) sé(?}_ 1 oA
SK(C‘_”\'?/‘ L—-\-,_‘_SnTT—-o

i'3"' —\-2] (,LB ‘¢
o

<
1
Nk

Marker’s Feedback

Page 2%



Suggested Solutions

Question |[

C’ (\.) 13 C - \2%7’
'Y

= F5¢

I

Q\) More Womep Mawrn men
=5W q—CS = 21
= Ll»v\l)|M ?Cq_)( “C - 20
L
= P ¢ =
= 3\»)/ ZM % X CZ = S2¢
VoYl = 21 4+ 210 4+ 525 5

Marker’s Feedback

Page 24




	2024 Extension 1 Trial HSC Paper
	Student Number:
	2024
	TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

	Mathematics Extension 1
	General
	Instructions
	 Reading time – 10 minutes
	 Working time – 2 hours
	 Write using black pen.
	 NESA approved calculators may be used.
	 A reference sheet is provided.
	 In section II, show relevant mathematical reasoning and/or calculations.
	Total marks:
	70
	Section I – 10 marks

	 Attempt questions 1 - 10
	 Allow about 15 minutes for this section.
	Section II – 60 marks

	 Attempt questions 11 - 16. 
	 Allow about 1 hour and 45 minutes for this section.
	 Start each question on a new page.



	2024 Extension 1 Trial HSC Solutions

