2020 YEAR 11 ASSESSMENT TASK 3

Mathematics Advanced

Thursday 10" September

General
Instructions

Total marks:

100

Name:

Reading time — 10 minutes

Working time — 3 hours

Write using black pen

Calculators approved by NESA may be used

A reference sheet is provided

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

Section I — 10 marks
e Attempt Questions 1 — 10
e Allow about 15 minutes for this section

Section II — 90 marks
e Attempt Questions 11—-40
e Allow about 2 hours and 45 minutes for this section

Student Number:




Outcomes

A student:

MAT11-1 uses algebraic and graphical techniques to solve, and where appropriate, compare
alternative solutions to problems

MA11-2 uses the concepts of functions and relations to model, analyse and solve practical
problems

MA11-3 uses the concepts and techniques of trigonometry in the solution of equations and
problems involving geometric shapes

MAI11-4 uses the concepts and techniques of periodic functions in the solutions of
trigonometric equations or proof of trigonometric identities

MAI11-5 interprets the meaning of the derivative, determines the derivative of functions and
applies these to solve simple practical problems

MA11-6 manipulates and solves expressions using the logarithmic and index laws, and uses
logarithms and exponential functions to solve practical problems

MA11-7 uses concepts and techniques from probability to present and interpret data and solve

problems in a variety of contexts, including the use of probability distributions
MAT11-9 provides reasoning to support conclusions which are appropriate to the context



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 Which graph represents a one-to-one function?

A. B.




If f(x) = x? — 2x, what is the value of f(—3)?

A. -15
B. -3
C. 0
D. 15

How many x-intercepts does the graph of f(x) = (x —2)(x* +4x +3) have?

A. 0
B 1
C. 2
D 3

In which of the Venn diagrams is A N B’ shaded?

A. B.
4 B 4 B

)
M
o)

Which of the following lines is parallel to the line 6x—-2y—-3=07?
A. 6x—y-5=0

B. y=3x-5



What are the solutions to [2x+3|=1?
A. x=-2orx=-1

B x=-2or x=1

C. x=lorx=2
D

x=2or x=-1

Which of the following graphs shows the function y =—x(x—1)*(x+1) ?

A. B.

-
-5 -4 -3 -2 -1 0 2 3 4 § 6

-1

-2 -1

Which of the following is always true for 0° < 8 < 90°?

A. sin(90-6)=sinf

sin(180—6@) =sin @
sin(180+ @) =sin &
sin(360— @) =sin @

O N w
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What are the solutions to sin x = —% for 0 <x<360°7?
A. x=30°

B x=30° and x=150°

C. x=150° and x =210°

D x=210° and x =330°

The functions f(x) and g(x) are graphed below.
What is the value of g(f(x)) when x=-27?

y = g(x) y\ y = f(x) y\

A
B 1
C. 4
D

The value does not exist.



Student Number:

2020 YEAR 11 ASSESSMENT TASK 3

Mathematics Advanced

Section IT Answer Booklet

90 marks
Attempt Questions 11 - 40

Allow about 2 hours and 45 minutes for this section

Instructions
e Answer the questions in the spaces provided. Sufficient spaces are
provided for typical responses.

e  Your responses should include relevant mathematical reasoning and/or
calculations.

e  Extra writing paper is provided at the back of each booklet. If you use
this space, clearly indicate which question you are answering.




Question 11 (2 marks)
2
Simplify 2x —5x-12 .

Question 12 (3 marks)

. 4 . D
Write —— as a single fraction in simplest form.

Question 13 (1 mark)

Evaluate log, a’.



Question 14 (2 marks)

Solve log,(x+2)=3.

Question 15 (1 mark)

Convert 225° to radians in exact form.

Question 16 (2 marks)

State the natural domain of f(x)= using interval notation.



Question 17 (2 marks)

Determine whether the function f(x)=x’+2x is odd, even or neither and justify 2

your anSwer.

Question 18 (2 marks)

A bag contains 4 yellow and 3 red balls. Two balls are chosen at random and the first 2
ball is not replaced before the second ball is chosen. Find the probability that
one ball of each colour is chosen.



Question 19 (2 marks)

Given sin@ = é and 90° < @ <180°, find the exact value of cos@.

Question 20 (2 marks)

The shaded segment shown is formed by an arc BC of a circle with radius 1.6 metres
4
and the chord BC which subtends an angle of ?n radians at its centre A.

Find the area of the shaded segment, correct to 3 significant figures.

Questions 11 — 20 are worth 19 marks in total




Student Number:

Question 21 (4 marks)

(a) Sketch the graph of the function f(x)=x”>—5x+6 showing all intercepts and 2
important features.

(b) Sketch the graph of the function f(x)=1+ 3" showing all important features. 2




Question 22 (4 marks)

The table shows the value of tips Isabella receives when she works in a restaurant on a
Friday night. The probabilities of each value being received are based on experience.

Tips(tothe 1 gs | gp | $23 | $35 | $38 | $40
nearest Dollar)
Probability 0.15 0.26 0.3 0.16 0.1 0.03

(a) Explain why the above table is a probability distribution.

(b) Calculate the expected value of Isabella's tips for the next Friday she works.

(©) What is the percentage probability that Isabella will receive at least $35
worth of tips?



Question 23 (2 marks)

Sketch the graph of y = (x—4)*(x+1).




Question 24 (4 marks)

a) Find the centre and the radius of the circle represented by the equation
X —6x+y*+2y+1=0.

(b) Draw the circle on the number plane below. You do not need to find
any x-intercepts.
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Question 25 (5 marks)

(a) Find the equation of the tangent to the curve y =3x’ —10x” +1 at the point 3
where x=2.

(b) Find the angle of inclination between the tangent and the positive x-axis to the = 2
nearest degree.

Questions 11 — 25 are worth 38 marks in total




Student Number:

Question 26 (2 marks)

At a Performing Arts College 70% of students study Drama, 55% of students study
Music and 35% of students study both Drama and Music.

(a) What is the probability that a randomly selected student studies Music or
Drama or both?

(b)  Given that a student studies Drama what is the probability that this student also
studies Music?

Question 27 (2 marks)

The diagram shows the curve y = f(x).
Sketch y = f(—x) on the same set of axes, showing any x- and y-intercepts.

y
JS(x)

1



Question 28 (2 marks)

The graph of a function y = f(x) is shown. It has an asymptote at y=2.

T T T T T T T T =
-2 @ 2 4 6 8 x
-, .

2,-2)

Using interval notation, state the domain and range of y = f(x).



Question 29 (8 marks)
Differentiate the following with respect to x.

(a) y=2x(x+7)

b  y=3(x"-1)

© y=2xJx




Question 30 (2 marks)
A piecewise function f (x) is defined as follows.

—x +aq, x <1
f(x)_{xz—ax+2, x>1

What value of a makes this function continuous?

Question 31 (3 marks)

The diagram shows an obtuse triangle with side lengths 6.2 cm and 9.8 cm, and
angles 24° and 8, where 0 is the largest angle.

Find the value of @ to the nearest degree.

Questions 11 — 31 are worth 57 marks in total




Student Number:

Question 32 (3 marks)

The function f(x)=2x(x—4)" has two horizontal tangents. Given that one

horizontal tangent touches the curve at (4, 0), find the coordinates of the other
point on the curve at which the tangent is horizontal.



Question 33 (3 marks) 3

Solve 2cos’ x—cosx=0 for 0< x<2r.

Question 34 (2 marks)

The diagram shows the graph of the curve y = f(x). Sketch the graph of the gradient 2
function on the number plane below.

(1,4

(3.0)

v
=




Question 35 (4 marks)

Triangles POS and QRS have a common side QS, as shown.

0

«<— 50km —

(a) Show that the length QS = 54.2 km correct to 3 significant figures.

(b) Hence or otherwise find the area of APOR correct to the nearest
square kilometre.



Question 36 (2 marks)
Use the formula f'(x) = 1hm(} fx+ h})l - f(x)

to find f'(x) given f(x)=x—2x.

N



Question 37 (4 marks)

The decibel, dB, is a logarithmic unit used to measure sound level. The formula to find

the decibel level of a sound is dB =10log,, [IL) where [ is the intensity of the sound,

o

and /  is the intensity of the threshold of sound (sound which can barely be perceived).

(a) According to Safe Work Australia, workers should wear ear protection if they 2
are exposed to sound levels of 85 dB or more for an extended period of time.

A machine produces sound at an intensity of (1.8x10")1,.

Should workers who spend time near this machine wear ear protection?
Justify your answer with calculations.

(b) If a cat’s purr is about 25 dB, approximately how many times as intense is a 2
cat’s purr relative to the threshold of sound?

Questions 11 — 37 are worth 75 marks in total




Student Number:

Question 38 (7 marks)

A particle is moving along the x-axis. Its displacement x centimetres at time ¢t seconds

is given by x = 2t3 —5t> — 2t + 1 for t > 0.

(a) What is the initial displacement of the particle? 1

(b)  What is the particle’s initial velocity? 2

(c) How many times after ¢ =0 is the particle stationary? Justify your answer with 2
calculations.

(d) Calculate the average velocity of the particle during the first two seconds. 2



Question 39 (4 marks)

A 48-metre high, vertical pole AB stands in the middle of a flat sporting ground.
Diana starts from the base of the pole and walks 50 m due east to a point C where she
places a peg. She attaches a 120 m long string to the peg and walks in a roughly south-
westerly direction until the string is taut, at point D. She then measures the angle of
elevation of the pole to be 28°.

Use the information provided to find the actual bearing on which she was walking
from C to D, correct to the nearest degree.



Question 40 (4 marks)

Solve the trigonometric equation 2 sin? 2x — sin2x = 1 for 0 < x < 2.

End of paper
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Section Il extra writing space
If you use this space, clearly indicate which question you are answering.



Section Il extra writing space

If you use this space, clearly indicate which question you are answering.



202-0 YEAR 11 ASSESSMENT TASK 3

Mathematics Advanced

Thursday 10% September

Gereral
Instructions

Total marks:

100

Name:

* Reading time — 10 minutes

e  Working time — 3 hours

» Write using black pen

» Calculators approved by NESA may be used
o A reference sheet is provided

E ]

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

Section I —10 marks
e Attempt Questions 1 - 10
» Allow about 15 minutes for this section

‘Section II — 90 marks
*  Attempt Questions 11— 40

» Allow about 2 hours and 45 minutes for this section

JO0/iutro ng

Student Number:




Qutcomes

A student:

MA1i-1 usés algebraic and graphical techniques to solve, and where appropriate, compare
alternative solutions to problems

MA11-2 uses the concepts of functions and relations to model,:analyse and solve practical
problems

MA11-3 uses the concepts and techniques of trigonometry in the solution of equations and
problems involving geometric shapes

MA11-4 uses the concepts and techniques of periodic functions in the solutions of
trigonometric equations or proof of trigonometric identities

MAITI-S5 interprets the meaning of the derivative, determines the derivative of functions-and
applies these to solve simple practical problems

MA1l-6 manipulates and solves expressions using the logarithmic and index laws, and uses
Jogarithms and exponential functions to solve practical problemis’

MALL-7 uses concepts-and techniques from probability to present and interpret data and solve

problems in a variety of contexts, including the use of probability distributions
MAL11-9 provides reasoning to support conclusions which are appropriate to the context



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 Which graph represents a onesto-one function?

A B.




2 If f(x) = x? — 2x, what is the value of f(—3)7

A. ~15
B. -3
C. 0 L .
s FEa)= oy
= (5 .

3 How many x-intercepts does the graph of f(x)={x~ 2)(x* +4x+3) have?

A. .o = (ge~a) (-3 (20)

4 In which of the Venn diagrams is 4 N B shaded?

A B A B

5 Which of the following linés is parallel to the line 6x—2y~3=07

A. 6x—py—-5=0 (0.%"3 :o’{j
y=3x~5 335—0%— :_3
_1 | -
C. y—3x 8 A m =j
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What are the solutions to [2x+3]{=17

B
C.
D

x=-2 or x=—1
x=-2o0rx=1
x=Tor x=2

x=2o0r x=-1

Jdr+3 =1

X =-d

3_)5‘, =

or -Qu+3)=|

JdEET =~
dx =—1%
X==gl

Which of the following graphs:shows the function y =—x(x—1*(x +1)?

Which of the following is always true for 0° < § < 90°7

A.

sin(®4—6) =sin &

sin(180 —8) =sin @

C.
D.

sin(180+8) = sin @
sin(360-8) =sin@

B..




9 What are the solutions to sinx= —% for 0 <x<360°7

A. x=30° L= Y _an@
gin (a.) =30
B. %= 30° and x=150°

C. x=150° and x=210° %
_ x=210° and. x = 330° 500 — 30

ig0+30

10  The functions £(x) and g(x) are graphed below.
What is the value of g(f(x)) when x=—-27?

y = g{z) i y = f(z) ji_

A,
B. 1 3(‘] = 4

:

D. “The value does not exist,
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2020 YEAR 11 ASSESSMENT TASK 3

Mathematics Advanced.

Section II Answer Booklet
90 marks
Attempt Questions 11 - 40

Allow about 2 hours and 45 minutes for this section

Instructions

*  Answer the questions in the spaces provided. Sufficient spaces are
provided for typical responses.

*  Your responses should include relevant mathematical reasoning and/or
calculations.

»  Extra writiig paper is provided at the back of each booklet. If you use
this space, clearly indicate which question you are answering.




Question 11 (2 marks)

S'implify-g-f—ﬂéh-flg. 2
-
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Question 12 (3 matks)

Write _4 as a single fraction in simplest form. . 3

¥ +5x x

St > SANSTUPPRIS ] ............. e aaans eane _ f{"&aﬁom Wt h G

o (ot 5) COMMon JERDMoN akr
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Xty

Question 13 (1 mark)
Evaluate log, o’ .

J R T R LA

I A A b



Question 14 (2 marks)
Solve log,(x+2)=3.

2
....... M09 63d) 5 T
................... ¥ 3“—“Qa+o?.lO&:?m€/c Jolwtin
.................... c?—ab-f‘cll
....................................... SN O F 271 TS
...................... &=6lw:fhowt
Question 15 (1 mark)
Convert 225° to radians in exact form. 1
............. AT K i D) totre et anesioo
........ SR £
. A
R R
Question 16 (2 marks)
State the natural domain of f (x)= \/Ss——x using interval notation, 2
SUSURRUG Yooty SN BN & SN e s O...@Qf)ﬁ@(‘a‘;.dpmam
U D2 e S
............................................................ -.........-.....Q..Maaﬂng X FE

............ Dis(e gy g

...-...-.._._.--._...--.....q..-..--.-..-.....x--..........-.'....--.--.--.'..-'-.. ..............................




Question 17 (2 marks)
ether the function f(x)=x%"+2x ‘is odd, even.or neither and justify 2

Determine wh

your answer.

...... £.x). = ~x)ot3 “&)wrrectdolatton
........................ e 3 O e WUER COD pipiory
....................... = -(<r3fo1:>cJ® Substantially
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Question 18 (2 marks)
A bag contains 4 yellow and 3 red balls. Two balls are chosen at random and the first 2
ball is not replaced before the second ball is chosen. Find the probability that

one ball of each colour is chosen.

2(‘0{7
e T i . Co rect dolutipn
Q ...@(@Qﬁ...pmb.."ém
Nfeo or cormest Colctlition
OV U VTR TUTTRUTRTOTRoS +orm (n comect
e nterprtation .
................. 3.._...ﬁig........ia_..a.... eseenrretesatErra s aians
= e A T o
.......... o e e e T e
------------------------------------------- &4-!-'U.l'-.‘ll"".'l“.l_ll.‘!'-._I."‘U'_"'II'..Oll'.‘-t.'.-
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1--l.--vnlo-ocoo--..‘-.-.-_--o.---_-r. -----------------------------------
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.................................



' tomect Sol utivn

@ LOpect ratio for

acute augl & .
Question 19 (2 marks)

Given sin® =§ and 90° <@ <180°, find the exact value of cos@.

Question 20 (2 marks)

The shaded-segment shown is formed by an arc BC of a circle with radius 1.6 metres 2
and the chord BC which subtends an angle of — rad1ans at its centre 4.

Find the area of the shaded segment, correct to 3 significant figures.

= 0. 5‘2666
= 0.54F m* ( 3 o’{?ﬂﬁ’)

Questions 11 — 20 are worth 19 marks in fotal




‘Section Il extra writing space
1f you use this space, clearly indicate which guestion you are answering.
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Question 21 (4 marks)

‘Student Number:

(ay  Sketch the graph of the function f(x)=x" —5x+6 showing all intercepts-and

imporiant features.

flx) = a5t b
(DY %-3)
o inbercepld =32
\Lj_-\-}-\’l"ef@/[’}’ \-‘_j"""'c"
- (D)
2
=2-5
g =D 25
:j P

S (2-5)-02S )

verte2C %

N

correet avap I o
Tl A

’X_) \ﬁ .\l./"\* era .5E—A)

(2‘-/‘5) ~6:25 )

i

v erliig evnd ShoFc""

7 o] (b)  Sketch the graph of the function £(x) =1+3' showing all important features.

2

2 F

T



Question 22 (4 marks)

Tl_je"tab_le. shows. the value of tips Isabella receives when she works in a restaurant on a
Friday night. The probabilities of each value being received are based on'experience.

OCO rr ec‘}‘

Sty m@’\-

@ C_,O-Vrer_n.+

(b}

(c)

Tips (to the . . o n _ -
nearest Dollar) $5 $12 523 $35 $38 $40
Probability 0.15 0.26 0.3 0.16 0.1 0.03
Explain why the above table is a probability distribution, @ J

N N N I N T NI e OO
PR P R I I U T e 0 B L T T e
...............................................................................................

+he Surr o-]f Jlae Pm\ga)m.u '_‘_\..&' Ao e
Calculate the expected value of Isabella's tips for the next Friday she works.. 1

El) = 8x015 + 1’2,:<D2é+ 7_3x03+ 35<0-1b

...........................................................................................
....................................................................................................

R I I I R R L I L I N N L R L R R R T T

What is the percentage probability that Isabella will receive at least $35 1
worth of tips'?

.............................................................................................

R R R R R I R N R R A T T

DT R T T T I I e I T T T T T



Question 23 (2 marks)

Sketch the graph of y = (x — 4)*(x +1) .
7

-

\e
O‘)\o 7L,

/d

ke rpot at =)

=i M)

/\Eﬁ

whg A w =0

Yy = (“"452 U)

= 16,



Question 24 (4 marks)

a) Find the centre and the radius of the circle represented by the equation.
X =65+ 42y +1=0. |
(A =k )t Lﬂ’ﬁ—l\j):”" .......
e ST 5 I WO OO o e Y S A

» I e R R R EEE SRR B A N R

R Sl =2 ('j‘f”’l"'q ......... e,

PR e Ty LR R R R AR R R R L

...m.......{.....;....1.uv-...-........,.........;..-...-....i...'.m.g........ ................

(b) Draw the circle on the number plane below. You do not need to find
any x-intercepts. -

~Z

(PN
iy b




Question 25 (5 marks).

(a) Find the equation of the tangent to the curve y = 3x* ~10x* +1 at the point 3
where x=2.

(3 copreat %\i_“m ........... 2O X
%lb"“l_:c)/\ ................ e e et e e r e e a e s en e iaa e
Whenx=2, Y = 3@ nI0EY
. = ~]8
@Correc."'f—' ....................................... P —-.. .........................................
e m_ = A2V .z20(2)
c:tndy...v-;»wf'—...., ..... P T UOTRRITORN “—'"‘4' ............ ..
o equvalert Lo Gradiend fengend o (2,515) is-+.
| E‘ﬁuﬂ'hﬁﬁof‘l‘@mjw ..... ST
@ c’,(f)r're.cff e et ——v"::*m(.')t"xb .....
Ay e j+15:‘~4(,%'2 ................
N et 31“‘5:“‘4‘1‘5“3 .........
(D) Use of wordd e T oAzl e AntyT=o
do cnd 1A j“ﬁﬂj/
Undes S{__&('b) ,ﬁnd the angle of inclination between the tangent and the positive x-axis to the 2
nearest degree.
m=—4
| N et B Y = m
angle— . \" ........ B Bz 180 A (4)
L SRRORIN). SOOI bt D - D362
| O - e 1 e A i
@ ﬁ'f’lﬁj'lf\j ......... Ae e aaan e rET A iR At aaa ey wrara R LT T s R T N
“Aco ez —’n\ﬂﬂn\?lfoj"fﬁhM‘S}mb

qh‘fjm o

Dvtivaded

J usﬁﬁwduom | obtuse cimgle

Questions 11 — 25 are worth 38 marks in total
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Question 26 (2 marks)

Ata Perfonnmg Arts College 70% of students study Drama, 55% of students study
Music and 35% of students study both Drama and Music.

(a)  Whatis the probability that a randomly selected student studies Music or 1
Drama or. both?
P Mud)=PM)+PD) ZP(HOD)
........................ = POt T8 3T o (D conect
....................... F G0 o SOludR

(b)  Given'thata student studies Drama what is the probability that this studentalso 1
studies Music?
LMD DM Qconect sol
e (50}
............................ P 9-35.‘0‘
.......................... et T D o

= 5
Question 27 {2 marks)

The diagram shows the curve y = f(x).
Sketch y = f(~—x) onthe same set of axes, showing any x- and y-intercepts, 2

J(x)




Question 28 (2 marks)

The graph of a function y = f(x) is shown. Tthas an asymptote at. y=2. 2

Correct: domain and ruge

@ either doman or ra.y\f_’e, correct



Question 29 (8 marks)

Differentiate the following with respect to x.
(@) y=2x(x+7) 1
2, |
cEdx Al D) ok denvativ
Lt 2 L
(bhy  y=3G"-1) 2
Yz A ) KRk 2)..coneet denvatie
| L (Srmplf i)
........ =‘5>J¢(;3L“l
et SOOI () dbftantially comeet
d@ffvaaﬁ'v&) '
{c) y:-2xx/;' 2
\ L 3 @wmdﬁmaﬂm
=&)J:Qf;omc+t3cwr3mm c
s Qrrnrerns L et e e, erenes
j'=&*'§’faﬁi .............................................................
......... =30 ec. 3™ o
2%
@  y= 3
o 2
=A% v ST e
MEOXT NV =A%
l__vuti-—uv" ..... R R L S A
% ..... e reraans \/1. ..................................................................
N I T I 2-.. ru'-.L:....- .-: .......... L.!: L L T L T I T
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Question 30 (2 marks)

A piecewise fanction f(x) is defined as follows.
v} —x+4+a x<1
fx)= {xz —ax+2, xz21

What valué of a makes this function confinuous?
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Question 31 (3 marks)
The diagram shows an obtuse triangle with side lengths 6.2 cm and 9.8 cm, and
angles 24° and 8, where 6 is the largest angle.

‘Find the value of @ to the nearest degree.
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‘ Questions 11 — 31 are worth 57 marks in total
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Question 32 (3 marks)

The function f(x) =2x(x—4)" has two horizontal tangents. Given that one
horizontal tangent touches the curve at (4, 0), find the coordinates of the other
point on the curve at which the tangent is horizontal.
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Question 33 (3 marks)
Solve 2cos’ x—cosx =0 for 0<x <27,

._,.,..,..................-............-.........‘.... .................................................................

....... 0S5 (D0Sx =t Z O
....... S L= 0. 00 QS T
. _

................. - ,,..S.m............,...aa-s.csc;f...........&_..................@..aamﬁ:&o!w&.m
SOt TN SO0 JONOPROUIOTY Ko F T
TS U r OO U TP PPTOR 3 ........ S, . .G@.[Y&Qﬁ%{ﬁﬁdin

acute solutivna
................... ﬂEtE‘.B.ESTt...@.
............. m"’3o),';"ﬂ:"§" WW&G&{@&OMQA—M
Question 34 (2 marks)

The diagram shows the graph of the cutve y=7f {x) . Sketch the graph of the gradient 2
function on the number plane below.
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Question 35 (4 marks)
Triangles POS and QRS have a comimon side 0S, as shown

P R
{a) Show that the length OS = 54.2 km correet to 3 significant figures, 2
en(B8) %= 054 Fok o 91.(50.).(9%.)...495.9_@.‘?...._,....
SN L. I N0 v.
eS8 = O ROFED (@85.>0
.......... T O (BSA )
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(b) Hence or otherwise find the area of APQR correct to the nearest 2
square kilometre.
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Question 36 (2 marks)

Use the formula f'(x) :}.I_I,Iq} S+ hz.* f&) to find f'(¥) given f(x)=x-2x. 2
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Question 37 (4 marks)
The decibcl',_ dB, is a logarithmic unit used to measure sound level. The formulato find

the decibel level of a sound is dB=10 logiu-(fi} where is the intensity of the sound,

a

and 7, is the intensity of the threshold of sound (sound which can barely be perceived).

(a) According to Safe Work Australia, workers should wear ear protection if they 2
are exposed to sound levels'of 85 dB or more for an extended period of time.
A machine produces sound at an intensity of (1.8x 10"0:)1,, .
Should workers who spend time near this machine wear ear profection?
Justify your answer with calculations.
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wear piotection
(b) If acat’s purr is about 25 dB, -approximately how many times as intense is a 2
' cat’s purr relative to the threshold of sound?
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Questions 11 — 37 are worth 75 marks in total
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Question 38 (7 marks)

A particle is moving along the x-axis. Iis displacement x centimetres at time t seconds
isgivenby x = 2t — 5t2 — 2t +1 for t = 0.
(8)  What is the initial displacement of the particle? 1.

.............................................................................................

................................................

(b)  What is the particle’s initial velocity? 2
Vozbti—lot -d .. o ....................éanmt.éﬁ?lufuon
WhEn.E=0 (O)..comect depvodive.
V='“nlCW\/J ............... VL e
................ p.ar,ﬁtcaz, CD...(?D.Ql/.a.rJﬁ..ﬁQ..Tfh?:...&fé Qt c’Zc:m/sec
...... Or“cQCm/J

(<) How many times after ¢ = (' is the particle stationary? Justify your answer with 2
caleulations.
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(d) Calculate the a%e'rage velocity of the particle during the first two seconds. 2
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Question 39 (4 marks)

A 48-metre high, vertical pole 4B stands in the middle of a flat sparting ground.

Diana starts from the base of the pole and walks 50 m due cast to a point C where she
places a peg. She attaches a 120'm long string to the peg and walks in a roughly south-
westerly direction until the string is taut, at. point D. She then measures the angle of
elevation of the pole to be 28°.

(&) Correct Solution 4
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Use the information provided to find the actual bearing on which she was walking
from C'to D, correct to the nearest degree. '
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Question 40 (4 marks)

Solve the trigonometric-equation 2 sin® 2x — sin2x = 1for 0 < x < 2. 4
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End of paper
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