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GIRRAWEEN HIGH SCHOOL

TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

2022

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 all questions
Allow about 1 hour and 45 minutes for this section
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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. Giventhat @ and £ are both acute angles, evaluate sin(a + f) if

sin ¢ = — d sin = —,
17 andsinf =7

108 84 36 28
A — B. — C. —

85 "~ 85 85 "~ 85

2. If u=2i + 3j ,theunitvectorin the direction of u is:

3. Apolynomial P(x)has atriple rootatx = - 2.
Which of the following statements is true?
A (x+ 2)2 is a factor of P'(x).
B. (x- 2)2 is a factor of P'(x).
C. (x+ 2)3 is a factor of P'(x).

D. (x- 2)3 is a factor of P'(x).
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4.  Which of the following is an expression for J‘sin2 4x dx?

1
AL — - —sin8x + ¢
2 16
1
B — +—sin8x + ¢
2 16
1

C. x - —sin8x + ¢
8

1
D. x + —sin8x + ¢
8
5. The equation x> - 2x* - 4x + 8 = 0 has roots «, £ and y .
1 1 1

Whatis thevalueof —+ —+ —?
a B vy

1
A. - = B. -
2

N | =

1
— C. — D.
4 4

- 3x
6. The domain and range of y = 4 cos ! [7} is

2 2
A. Domain: - = < x < —
3 3
Range: - 2m <y < 2m
2 2
B Domain: - — < x < —
3 3
Range: 0 <y < 4m
2 2
C. Domain: - — < x < —
3 3
T
Range: 0 SySZ
3 3
D. Domain: - — < x £ —
2 2

Range: 0 <y < 4w
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7. Jseczﬁtanze do is

A. sec2¢9 + Etanzﬁ + c

1 3
B. —tan @ + ¢
3

1 3 5
C. —tan @ + —tan" @ + ¢
3 5

D. tan" @ - ln|cos46’|+ c

8. A committee of 5 people is to be chosen from a group of 6 girls and 4 boys.
How many different committees could be formed that have at least one boy?

A (150)-1
(3 (6)
o ()
D. (150)—6

9. Given that n students are to be put into 4 classrooms, what is the minimum number of
students to guarantee that there are at least two students born in the same month in
each of the 4 classrooms?

A. 48 B. 49 C. 52 D. 53
x=sin 7+ 1
10. Given the parametric equations 1
y =
1-7
1
A. =
YT Csine- 1)
1
B. y=
. 2
JZ sinx - sin'x
1
Cy=—T—"2
4 cos(x-1)
1
D. y=

.
cos(x-1)
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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 space is available on request.

Question 11 (14 marks)

3

a. Solve <5

x-1

sin —
3

b. Evaluate lim
x—> 0 4x

, find the exact value of

1
c. Using the substitution © = —
X

\/xz + 4

5 253 ,
d. Evaluate dx using the substitution # = x” + 4
0

e. Use sums to products of trigonometric ratios to solve the equation

cosx +cos2x+cos3x=0,0<x<2nm
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Question 12 (12 marks)

a.

(i) Express 3cosx + 2sin x in the form Rcos(x - a),

where R > 0 and 0° < a < 90°

(ii) Hence, solve 3cosx + 2sinx = 413 , 0° < x < 360°.

Give your answer in degrees correct to two decimal places.

b. Prove by mathematical induction that

C.

2%" + 6n - 1 is divisible by 3 for all integersn = 1.

Consider the function f(x)=42x-1 + 1

(i) Find the equation of the inverse function f ~ ! (x) , stating its domain.
(ii) Find the x - coordinates of the points where the graphs of

y=f(x)andy = f~ ! intersect.

Question 13 (14 marks)

a. Findj - 5
o 16 + 9x

2
b. (i) Show that sin’x dx = —
4

C.

4
3

dx

3m

3T

0

3m
(ii) The graphof y =1 + sinx for0 < x < 7 is rotated

about the x - axis. Find the exact volume of the solid generated.

A class of fifteen Mathematics students are seated around a circular table to discuss
Mathematical problems.

(i) In how many different ways can the students be arranged?
(ii) If the seats are randomly assigned, find the probability that four particular

students, Will, Mike, Dustin and Lucas are not all seated together as a
group of four?

Consider the polynomial P(x) = 4x° - 12x* + 5x + 6

(i) Use the factor theorem to show that (x — 2) isafactorof P(x).

(ii) Factorise P(x) completely.
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Question 14 (10 marks)

a. Giventhat a = (‘ 4’) andb = (‘ 3) , find
~ 1 ~ 5

() la|
@ a-b
(iii) The exact angle between a and b

(iv)  proj,a
b. A ABC isaright - angled triangle with M being the midpoint of the

e e

hypotenuse AC, as shown below.Let AM =g and BM = b.

21

i

_—  —

(i) Find AB and BC intermsof a and b .

(i) Prove that M is equidistant from the three vertices of A ABC.
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Question 15 (10 marks)

a. A heated metal ball is dropped into a liquid.
As the ball cools, it’s temperature, 7°° C, ¢ minutes after it enters the liquid is

given by:
T =25+400e” "% />0

(i) Find the temperature of the ball as it enters the liquid. [1]

(ii) Find the value of 7 when 7" = 300.
Answer correct to 3 significant figures. [1]

(iii)  Find the rate at which the temperature of the ball is decreasing at the
instant when ¢ = 50.

Give your answer in °C per minute to 3 significant figures. [2]

(iv) Using the equation given above, explain why the temperature of the
ball can never fallto 20° C [1]

b. A golfer hits a golf ball from a point O with speed ' metres per second

m

at an angle of 8 above the horizontal, where 0 < 6 < ?

The ball just clears a 2.25 metre high tree after 1.5 seconds.
The tree is 60 metres away from the point from which the ball was hit.

Assume g = 10ms”~ °

v t=1.5sec
Not to scale
)
2.25m
(%)
o 60m o

(i) Show that the horizontal and vertical displacement of the ball are given by

x=Vtcosf andy = - 5/ + Vising . [2]
(ii) Find the angle of projection of the ball to the nearest minute. [2]
(iii)  Find the initial speed of the ball. [1]

tnd of Examination
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