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YEAR 11 ASSESSMENT TASK 3

Mathematics Advanced

General Instructions

Reading time — 10 minutes
Working time — 120 minutes
Black pen is preferred.

For questions in Section II,
show relevant mathematical
reasoning and/or calculations.

e Calculators approved by NESA
may be used

e DO NOT USE LIQUID PAPER
OR CORRECTION TAPE

Total Marks — 70
Section I: 10 marks

o Attempt questions 1-10, using
the answer sheet provided.
¢ Allow about 15 minutes for this
section
Section Il: 60 marks

e Attempt questions 11 - 33,
answer the questions in the
booklets provided.

¢ Allow about 105 minutes for
this section

Multiple Choice Section 2 marks TOTAL
Algebraic
Techniques 2(1) 13(2), 27(3), 30(3) 8 9
Functions

1(1) 18(2), 19(2), 25(2), 28(2) 8 9
Linear, quadratics
and cubics 3(1) 16(2), 20(3), 21(4), 22(2) 11 12
Trigonometry

9(1) 11(1), 12(1), 14(3), 26(3), 33(2) 10 11
Introduction to
Calculus 7(1), 8(1), 10(1) | 15(3), 23(3), 24(3) 9 12
Probability

4(1), 5(1), 6(1) 17(2), 29(6), 31(3), 32(3) 14 17
TOTAL 10 60 70
NESA Number: Teacher:




Section I

10 marks
Attempt Questions 1 to 10
Use the multiple-choice answer sheet for Questions 1 to 10

1. Given f(x) = 3x? + 2x. Calculate the value of f(2a)?

A. 6a% + 2a
B. 6a% + 4a
C. 36a’ + 4a
D. 12a% + 4a

2. What is 4.09784 correct to three significant figures?

A. 4.09
B. 4.10
C. 4.097
D. 4.098

3.  What is the value of the discriminant of the quadratic equation x? + 3x — 10?

A. -5
B. 5
C. 7
D. 49



In a class of thirty Year 10 students, 15 students play piano, 14 play guitar and 7 play both.
What is the probability that a randomly chosen student plays guitar, given that they play the

piano?

A. 14
15

B. 7
15

C. 7
29

D 15
29

Given that the random variable X has the probability distribution given in the table

X

1

2

3

4

5

P(X =x)

0.05

0.23

0.18

0.33

0.14

0.10

Calculate P(X = 5).

A. 0.10
B. 0.14
C. 0.24
D. 0.76

For two events A and B, P(A) =2, P(B) =~ and P(A N B) = —-. Calculate P(4|B).

A. 2
3
B 21
32
C. 3
14
D. 3
8




The function y = ax? — bx has a gradient of zero at x = 2. The x-axis intercepts of the graph
of this function are:

A x=04
B x=0,—4
C. 1
:O'—
=07
D. 1
x=0—3

Given y = /2f (x), calculate Z—z.

A. 2 ()
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1
cot? 9

Which expression is equivalent to + secf cos8 ?

A. 1

B. sec? 0
C. tan? 6
D. cosec? 6



10. The graph shows the displacement x of a particle moving along a straight line as a function of
time t, where t = 0.
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Which statement describes the motion of the particle at the point P?

A. The velocity is negative, and acceleration is positive.
B. The velocity is negative, and acceleration is negative.
C. The velocity is positive, and acceleration is positive.
D. The velocity is positive, and acceleration is negative.
End of Section I



Section 11

60 marks
Attempt Questions 11 to 33

Answer the questions in the spaces provided.
Your responses should include relevant mathematical reasoning and/or calculations.
All necessary working should be shown in every question.

Question 11 (1 mark)

Express 490° in radians in terms of .

Question 12 (1 marks)

Calculate sin (4711) to two decimal places.

Question 13 (2 marks)
Simplify 2a(b? — a®) — 5a%(b — 3a?)



Question 14 (3 marks)
The area of the sector of a circle formed by the centre angle of z?n is 3%" cm?,

Find the radius of the circle.

Question 15 (3 marks)
The amount of water in a leaking container is shown in the graph below.

Leaking container
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a) Calculate the average rate of loss from 20 minutes to 40 minutes.



Question 16 (2 marks)

Two electrical technicians can repair five electrical lines in three hours. After a storm, 50 electrical lines 2
need repairing. How many electrical technicians are needed to repair the electrical lines in one eight hour
working day?

Question 17 (2 marks)

A survey of 950 people were asked to state their favourite team in the NRL competition.

The results are shown in the table below.

Western Sydney team Other teams
Lives in Western Sydney 404 254
Lives elsewhere 94 198
Is support for a Western Sydney team independent of where a person lives? Justify your answer. 2
Question 18 (2 marks)
Describe the following solution using interval notation. 2
O—t) O L ]
-6 -5 4 -3 -2 -1 0 1 2 3 4 5 6 7 8



Question 19 (2 marks)
What is the domain and range for the function f(x) = V4 — x.

Question 20 (3 marks)
A group of friends hire a bus for $2100 to take them to a music festival. Seven friends can no longer make
the festival and withdraw from the bus hire. The remaining friends must each pay an additional $10 to

cover the cost of the bus hire. How many friends originally agreed to go on the bus?



Question 21 (4 marks)
0(0,0) is the position of the air traffic control tower at Sydney Airport. A plane travelling in a straight
line is identified at A(2,10) and again at B(8, —4).

y Scale:
I unit =1 km
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S

B

Sea —41

a) What is the equation that describes the flight of the plane?

Question 22 (2 marks)

Determine the coordinates of the vertex of the function f(x) = —(x + 1)? + 4.

10



Question 23 (3 marks)
Find the gradient of the curve y = (x — 1)(3 — 2x)* at the point where x = —3.

Question 24 (3 marks)
Differentiate f(x) = 3x2 + 2x + 2 using the method of first principles.

11



Question 25 (2 marks)

Given f(x) = % and g(x) = 3x + 2. Find the domain and range of the composite function g(f(x)). 2

Question 26 (3 marks)

Solve the equation sin(26) = — ? for the domain 0 € [—m, m].



Question 27 (3 marks)

2
Find the gradient of the normal for the curve y = 1%( when x = —2.

Question 28 (2 marks)

Explain the difference between a one-to-one function and a many-to-one function, provide examples.

13

2



Question 29 (6 marks)
Claire has three packs of lollies. In bag 1 there are three mints and three sour strips, in bag 2 there are
three mints and two sour strips, and in bag 3 there are two mints and one sour strip.

Claire selects a bag at random, and then selects a lolly at random. Calculate:

a) The probability she chooses a mint from bag 1.

14



Question 30 (3 marks)

A cyclist goes up a long slope at a constant speed of 15km/h. He turns around and comes down the slope 3

at a constant speed of 40km/h. Find his average speed over a full circuit.

Question 31 (3 marks)

James is a keen runner. He is supposed to attend running training five days per week. 3

James finds that if he runs one day, the probability that he will run again the next day is %9 and if he does

not run one day, the probability that he will not run the next day is %. Suppose James runs one day, what is

the probability that he runs exactly twice in the next three days?

15



Question 32 (3 marks)

Athena plays a game in which two coins are tossed. If she throws two heads, she wins $5. If she throws 3
two tails, she loses $3. And for one head and one tail, she loses $2.

Calculate the financial expectation from this game. If the game is not fair, what can be done to make it a

fair game?

Question 33 (2 marks)
Prove that

1 — sin? x cos? x 5 - 2
= cot? x + sin?x

sin? x

END OF EXAMINATION

16







































