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General * Reading time - 10 minutes.
Instructions * Working time - 2 hours.
* Write using black pen.
* Calculators approved by NESA may be used.
* Areference sheet is provided.
* For questions in Section I, use the Multiple-Choice answer sheet provided.
For questions in Section II:
o Answer the questions in the 2 booklets provided.
o Show relevant mathematical reasoning and/or calculations.
o Marks may not be awarded for incomplete or poorly
presented solutions, or where multiple solutions are
provided.
Q1-Q9 /9
Total marks: Section I - 9 marks (pages 3 - 7) Q10-Q14 /11
79 * Attempt Questions 1 -9 Q15-Q18 /10
* Allow about 15 minutes for this section Q19 - Q22 /9
Q23 -Q25 /10
Section II - Allow about 1 hour and 45 minutes | Q26 - Q28 /10
Booklet 1: 40 marks (pages 9 - 18) Q29 -Q31 /10
* Attempt Questions 10 - 25 for this section | Q32 - Q34 /10
Total /79
Booklet 2: 30 marks (pages 21 - 29) %

* Attempt Questions 26 - 34 for this section
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Section I

9 marks

Attempt Questions 1 -9

Allow about 15 minutes for this section

Use the multiple-choice answer sheet provided for Questions 1 to 9.

1. Which of the following graphs represents a one-to-many relationship?

A) : (B)

///////,/-~**?

>
©) : (D)
YA A
>
@ )\ 0 X
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2. Whatis the value of log, i +log, V2 ?
5
A -3
3
(B) -3
3
© 3
5
D) 3
: : dy
3. If y = 2x+/x what is an expression for Ix ?
dy
@& ——=vx
dy
(B) ——-=2Vx
dy
© dx 3Vx
dy 1
D) =%
4, The equation 2x + 3y + 4 = 0 makes an angle with the positive x-axis. Which of the

following is closest to the size of the angle?

(A)
(B)
©
(D)

34°

56°

124°

146°
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5. A triangle ABC is pictured below.

A NOT TO
SCALE

B

Which of the following is the correct expression for the area of AABC?
(A)  A=:x7x8xsin30°
(B) A=-x7x8Xsin50°
(©  A=5x8x11xsin30°

(D)  A=5x8x11xsin50°

6. What is the gradient of the tangent to the curve y = 5 + 2x — x? at the point (-2, -3)?

(A) —4
B -3
© 6

(D) 8



St George Girls High School

Year 11 - Mathematics Advanced - End of Course Examination - 2022

Page 6

7. The graph of a trigonometric function and linear function are shown below.

yll

y=x

I
O
(YRS

y = secx

Which equation can be used to find the x-coordinate of the point of intersection of the two

functions?
(A) x=sinx
(B) x=cosx
(C) 1=xcosx

(D) 1=xsinx

X

8. If y= which of the following is correct?

eX+1

A x=In (13—]_31

® x=in()

© x=in()
(D) x=lIn (1+_y

y
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0. The diagram shows towns A, B and C. Town B is 40 km due North of town A.

The distance from town B to town C is 18 km and the bearing of town C from

town 4 is 025°. N
[ o)
B ;
\/
\\\
N\
N\ 18 km
\\
\\
\
AN C NOT TO
/ SCALE
40 km "

ro
i’ /_‘

A
What is the bearing of town C from town B, given that ZBCA is obtuse?

(A) 070°
(B) 095°
(© 110°
(D) 135°

END OF SECTION I
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Year 11 - Mathematics Advanced - End of Course Examination - 2022
Mathematics Advanced Narme:
Section Il Answer Booklet 1 Teacher:
Section 11
70 marks

Attempt Questions 10 - 34
Allow about 1 hour and 45 minutes for this section

Booklet 1 - Attempt Question 10 - 25 (40 marks)
Booklet 2 - Attempt Question 26 - 34 (30 marks)

Instructions e Write your Name and your Teacher’s Name at the
top of this page.

e Answer the questions in the spaces provided.
These spaces provide guidance for the expected
length of response.

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

e Extra writing space is provided on pages 19 and
20 of Booklet 1. If you use this space, clearly
indicate which question you are answering.

Booklet 1
Q10-Q14 /11
Q15-Q18 /10
Q19 - Q22 /9
Q23 -Q25 /10

Please turn over
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Question 10 (2 marks)

Solve 2* = 5 correct to 3 significant figures. 2

Question 11 (2 marks)

State the domain and range of y = 1 — 2x2.

Question 12 (2 marks)

If f(x) = x? + e?*, find f'(x). 2
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Question 13 (2 marks)

If cosf = g and sin @ < 0, find the value of tan§6. 2

Question 14 (3 marks)
A function is given by the formula f(x) = 2x? — 32ax where a is a constant.

a) Evaluate f(—2). 1
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Question 15 (2 marks)

6"t —4n
on

Simplify

Question 16 (3 marks)

Solve log, x —log, x = 3. 3
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Question 17 (2 marks)

A function is defined by the rule

]—x’ x<-=-2
f(x)=1-1, -l<x<l1
x+1, x21
Evaluate: f(2) + f(—2). 2

Question 18 (3 marks)

1
Solve 2sinf + —— = 3 for [0, 2x] 3
sinf@



St George Girls High School
Year 11 - Mathematics Advanced - End of Course Examination - 2022 Page 15

Question 19 (2 marks)
Differentiate f(x) = x? + 5x from first principles. 2

Question 20 (2 marks)
Differentiate 3e°*(x + 4) with respect to x. 2
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Question 21 (2 marks)

Show whether the function f(x) = 21 is odd, even or neither. 2
Question 22 (3 marks)
The diagram shows a rectangular prism with dimensions as shown. 3
4 B
9cm

a2 <

12 cm

17 cm F

Find the size of Z/ GBF to the nearest degree.
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Question 23 (2 marks)

Differentiate V4 — x with respectto x.

Question 24 (5 marks)

2x—1
3x+2°

A function is defined by f(x) =

a) Find f(—1)

b) Show that f'(x) = m
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Question 24 continued.

c) Find the equation of the tangent at the point where x = —1. 2

Question 25 (3 marks)

cos @ 1+sin @

Show that - + = 2sech. 3
1+sin @ cos O

End of Question 25

Proceed to Booklet 2 for Questions 26-34
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Extra writing space.
If you use this space, clearly indicate which question you are answering.
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Extra writing space.
If you use this space, clearly indicate which question you are answering.
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Mathematics Advanced

Name:

Section Il Answer Booklet 2

Teacher:

Section 11

Booklet 2 - Attempt Question 26 - 34 (30 marks)

Instructions e Write your Name and your Teacher’s Name at the

top of this page.

e Answer the questions in the spaces provided.
These spaces provide guidance for the expected

length of response.

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

e Extra writing space is provided on page 30 of
Booklet 2. If you use this space, clearly indicate
which question you are answering.

Booklet 2
Q26 - Q28 /10
Q29 -Q31 /10
Q32-Q34 /10
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Question 26 (3 marks)

Consider the functions f(x) = x? — 4 and g(x) = 4 — 2x. 3

Solve f(g(x)) = 0.

Question 27 (2 marks)

The diagram shows the graph y = f(x). On the same diagram sketch the graph of
y=—f(=x). 2
t7

A

kV
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Question 28 (5 marks)

The diagram shows an isosceles triangle ABC with equal sides AB = AC = 6 cm and

base BC = 6+/3 cm.
A sector ABD with centre B and a radius AB is inscribed in triangle ABC.

gt NOT TO SCALE
6 cm 6 cm
5 D C
6\@ cm
a) Find the size of angle ABC in radians. 2
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Question 29 (4 marks)

A particle moves from rest at a point 4 in a straight line, so that t seconds after leaving A its
displacement, x metres, is given by x = 16t% — 2t*.

a) Find what time the particle next comes to rest. 2
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Question 30 (3 marks)
Aria and Ben are flying kites in the local park when their kites collide mid-air. The
angles of elevation of Aria and Ben's kites are 50° and 31° respectively. Aria's kite

string was 13 metres and Ben's kite string was 19 metres long at the time of impact.

a) Label the above information on the diagram below. 1

Not to scale

b) Use the cosine rule to find distance between Aria and Ben when their kites
collide. Give your answer correct to the nearest whole number. 2
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Question 31 (3 marks)

Sketch the graph of y = Inx — 2, labelling the x-intercept and vertical asymptote. 3
)
0 g

Question 32 (3 marks)

Solve the equation (4e* — 2)? = 4. 3
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Question 33 (2 marks)
Given log, 3 = x and log, 5 = y, find an expression for log, % in terms of x and y. 2

Question 34 (5 marks)
The number of people entering a stadium is approximated by the formula
N = 416t — 13t* + 88400

Where N is the number of people in the stadium and t is the time in hours after 11 a.m.
(0 <t <10).

a) How many people are in the stadium at 2 p.m.? 1
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Question 34 continued.

b) What is the average rate of people per hour entering the stadium between
11 a.m. and 2 p.m.? 2

2 p.m.? 2

END OF PAPER
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Extra writing space.
If you use this space, clearly indicate which question you are answering.
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Teacher:

Section I
Year 11 Mathematics Advanced

End of Course Examination

2022

Multiple-Choice Answer Sheet - Questions 1 -9

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample 2+4 = (A) 2 (B)6 8 (D)9

A O B @ c O D O
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.

A @ B cO DO

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate this by writing the word correct and drawing an arrow as follows:

/correct
A B W cCO DO

> > > > > > > > >
00 00O0O0O0O0O0
iuw i vl v B ve B ve B oo B vo B vo BN v |
OO0 00O0O0O0O0O0
00 00O0O0O0O0O0
o o o O O O O T O
OO0 00O0O0O0O0O0
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Instructions * Working time - 2 hours.

* Write using black pen.
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2022 | Year 11 End of Course Examination

* For questions in Section I, use the Multiple-Choice answer sheet provided.

For questions in Section II:

o Answer the questions in the 2 booklets provided.

o Show relevant mathematical reasoning and/or calculations.

o Marks may not be awarded for incomplete or poorly
presented solutions, or where multiple solutions are

provided.

Total marks:  Section I - 9 marks (pages 3 - 7)
e 'At’cempt Questions 1-9

* Allow about 15 minutes for this section

Section II - Allow about 1 hour and 45 minutes
Booklet 1: 40 marks (pages 9 - 18)

* Attempt Questions 10 - 25 for this section

Booklet 2: 30 marks (pages 21 - 29)
* Attempt Questions 26 - 34 for this section

Q1-Q9 /9
Q10 - Q14 /11
Q15-Q18 /10
Q19 - Q22 /9
Q23 - Q25 /10
Q26 - Q28 /10
Q29 - Q31 /10
Q32 - Q34 /10
Total /79
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Section [

9 marks

Attempt Questions 1 -9

Allow about 15 minutes for this section

Use the multiple-choice answer sheet provided for Questions 1 to 9.

1. Which of the following graphs represents a one-to-many relationship?

@ . | | (B)
Y\ ,_ A

i
/O.x o

=Y

© . | | (D)

AN
N2
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2. What is the value of log, ;1: + log, V2 ?
. 5 "z £
4 2 '03’5-2 | 4—_’0322
: 3 Y + 4 2
(®) -2 = ~2ieg 2+ ilog 2
3 = ~Z +4
© 3z -z
- i
; L
() B~
' ~ . . dy
3. - If y =2xy/x whatis an expression for E?
., @y _ - % '
(A) 1z VX 3= 2%
i
o =z 3 9%
d Z X X
B —=2V% 2
' = D%
, d
s
dy _ i
@ ==
4, The equation 2x + 3y + 4 = 0 makes an angle with the positive x-axis. Which of the
following is closest to the size of the angle?
| R Rl 1
Ay 34° don G =" .7;
(B) 56° & = 146-21°
(C) 124°
@ e
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5. A triangle ABC is pictured below.

4 ‘ NOT TO
. SCALE

. B

Which of the following is the correct expression for the area of AABC?
i 1 : o .
(A) =3 X7 x8xsin30 150 (50 +i90)

A=—><7x8><sm50° =20

@ A——x8><11><sm30

() A .-x8><11xsm50

6.  What is the gradient of the tangent to the curve y = 5 + 2x — x2 at the point (-2, -3)?.

@A) -4 | %ﬁl = 2 -2
(B -3 whin w=-2

~6 | £='.z.+4
| =6

™ 8
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7. The graph of a trigonometric function and linear function are shown below.
Yy
y=x

&

\
SIE
S
oy
=

y = secx

N

-

Which equation can be used to find the x-coordinate of the point of intersection of the two

functions?
(A) x=sinx y = seen
H =S X

) Y= — "‘
1 =xcosx _ cob n

B) x=cosx

oo = |
D) 1=xsinx
e* :
8 If y = —— which of the following is correct?
e*+1 . . .
1_ - . ’ N . » L — 'x’
(4 x=In (_y_y) ' Jle+ D = .e,

2

@""’5.;3 = e

.x=ln(1—f;) e . ﬂ:e/";&,j

(©) ,x=ln(l— - ' o e’m(i":&)

{9

1+y
| n
(D) - x—ln(——-y | . 1=

"= m(_ga)
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9. - The diagram shows towns 4, B and C. Town B is 40 km due North of town 4.
The distance from town B to town C is 18 km and the bearing of town C from

" town 4 is 025°.

4
) =
- NOT TO
SCALE

40 km

*

A

‘What is the bearing of town C from town B, giventhat £B(CA is obtuse?

(A) 070° .
Sin Zgﬂ,___ s C '
(B) 095° . (% ' 4_0
(C) 1100 St:'\ C = %9":‘ 2-’5—0
. . %

130 C =70% or 110°

L#re = 1% ~ (1o +25)
= 5°
LNBe = 135"

END OF SECTION I




Question 10 (2 marks)

Solve 2* =5 correct to 3 significant figures.

.......... 2. 2009,5 (1) Rewrite usiy kg law definiben
/pd,,5

............ S 1

e E233 (R 3sf) O, orrect anewer

Question 11 (2 marks)

State the domain and range of y = 1 — 2x2.

, Verkex (1)

Question 12 (2 marks)

If f(x) =x%+e%, find f'(x).

( Correck differenkiahion of e

............. D eomeat, differanbation oF &2



MATHEMATICS ADVANCED - QUESTION

SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
QIO Some shidenks need fo revise 6:\9nichanlr fiqures-
Overall -~ well done.
QI . Shudents had  difFicully with  the range.
Please write from smallest fo largest —> (-0, 1] e [1,-29)
Q12 Hol of shderts db ot kow how ko dffwesbale ¢

-

M 2
mang  incorvectly  thought b wew  Aze 2ee
U [r— L4




Question 13 (2 marks)
2

If cos® =2 and sin 8 < 0, find the value of tan@é.

............................................. 6,_17”

Question 14 (3 marks)

A function is given by the formula f(x) = 2x? — 32ax where a is a constant

a) Evaluate f(—2) .

........................ Flla)z 4% =320, . (0. comed .  differechabon
.............................. BB T30,
........................... Q.. 2. . T8 e,
........................ JAG 2l e

7 :,é.’ ................... (D). correct.__apswer .o



MATHEMATICS ADVANCED - QUESTION

SUGGESTED SOLUTIONS

MARKS

MARKER'S COMMENTS

RIK) Mony shidents did not  fake inbo account
v
the  guadrant and  they ﬁ;;;qo# the neﬂah'vc
! v %

0’4 a,/) Well  done - however some  shidenk -quu@/’!‘}’

it wasg an equah'on to sdve nsked  of an

expression. Half a mark  was foker off.

b) Many shdenks did pot differentiate.

A carried over error was  awnarded 1F  the

Subshtubon was  comecHy  done-
U
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Question 15 (2 marks)
o 6M—4T
Simplify o 2
] W n
2LAX3 = aX3 T el Y . SN
2" - 2" 2" "
......... T Py R RERR LR R LR LR R TR TR TR TR TPTRPRRPRTR PRV " PP Moo susasenvan
= Z (E Rl b B OB satio o nt B (3—-—) B (%)
: nsato |
............... e L A e
i n
i = -
= 39" D) stk | on 8 =&
................................ ﬁﬂmwm
Question 16 (3 marks)
3

Solve log, x —log, x = 3.

...1031.1..—.J.0.g..g,&...=..3;.CD................%_& .......... I L S ]nﬂw.x....,;...s ...........

iojz q (,hé(“ce DP l jo 2 ‘0 {()4
.......................................... { Jll’ .favﬂ
ba>” jei
Aogaz Llogom =3 ST i e —
‘ ; {

é—]ﬂgz‘&/=3 .......... O“’jﬂ” ................................

.................. wjuwé210,0)L~'w’(“310jw‘}

S =2 (D P apphed o R RN
= 64 S A S

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

...........................................................................................................................
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J o

| KQuesnon_l6
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U v,

I mark was awarded for o bald answer o =64 with o relevant
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g
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Question 17 (2 marks)
A function is defined by the rule
1—x, x<-=2
F(x)=4-1, -1<x<1
x+1, H=
Evaluate: f(2) + f(—2). 2
........ F(2). 22 F AR
g 1o
=3 = 3 {0 wrgj‘/(])w@:;eodg{,h:;‘d $-1)
e e MO ) B
L J ) GR) B3 e
~ 1
....... ST SOeon (e Koo
Question 18 (3 marks)
1
Solve 2sinf + —— = 3 for [0, 2] 3
sin @
..... 2 smewssnewwmsme%_fqg/_‘
- . L
SN2 3RO H L2 0= 6., Tl
: 535 o n
A U E S, e, =X I —O Qo jans
2 . . rd(’éf)
...... .1.?*....’...3.2%‘..tJ...‘—...O..................W hﬁwheﬂﬂ(\el%(“pe =
— D 0 s ° el + —9
L2 (o]0 T pedgat ek 13N
! ) i lians
....... ME B OE S e SOVGON_ i L
i CFPE awarded)
LSN0SE or SN =1 pr L L
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4 ‘ . - .
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i
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Question 23 (2 marks)
Differentiate V4 — x with respectto x. 2
]
L
SOOI & SO0 o s WO s oot SO
{ - 1 ( NZ
................................ f X)L T T AT )
........................................... - SOOI
28 % 5¢c
Question 24 (5 marks)
2x-1
A function is defined by f(x) = .
n Yf( ) 3x+2
a) Find f(—1) 1
.............................. TG DRI L ) e N
2 (~1Da 2
.......................................... PP PP
i
.......................................... B
b) Show that f'(x) = - | 2
(3x+2)2
SUURUUUTUIS €y m 22V, led . wz. Zaund . V= 22t 2
D+ 2. Lo
= 2 = D
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo %;-ooacc-oc.vo.oo-
f -
.......................... CO0. . e = B
— ye:
R &-cconach R Ml €2 21 1o - S5 T
(39<,+'Z:)L
OO - WO 2 el - S 0
'—F (3»«—1}”
- 7

............................................
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Question 24 continued.

¢) Find the equation of the tangent at the point wherex = -1

Question 25 (3 marks)

cos@ 1+siné

Show that —— 4
1+sin @ cos @

= 2secéH.

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

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

-~
= (OTO 4+ 1|+ 230G + 51 D
........................................... %.9.6.,*.6.,‘;‘-9(>......-.--........'.a...................-.-......--

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

2 2+ 20O e cos B ton @ =1,
58 (14351 6D
= 2..(‘!4—9.-«.9
...................................... €5 O (2 B ) e
- 2.
..................................... et tavoansoavonesnsosoanaosannanenstotsossaaseacanensnosstssansanasansnsssssannsoanase
coz ©
- ?.-?Lo9‘
T RHS
End of Question 25

Proceed to Booklet 2 for Questions 26-34
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Question 26 (3 marks)
Consider the functions f(x) =x?—4 and g(x) = 4 — 2x. 3
Solve f(g(x)) = 0. 5 LI_ \
Q <3 w\\ = L"'Q%) -
, L
s bl e =
= bt =l +12 | mALk
\s..% (3(*)30 .............. Al sl o
L
| - - hbu+3co
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W2l or?3 | MALK
(ould ol 1
..... wWa el ese. U)ok ‘*'2“"’-3E4‘Z"‘*‘*
Question 27 (2 marks)
The diagram shows the graph y = f(x). On the same diagram sketch the graph of
y=—f(=x). 2
Y
3
~~~~~~ L" ::{‘(‘%) 1
\ | MAk

A

o
-

Lo coned
SLa.&)a__

| mMAek

*ﬂ;r co(nc']
\I-M{wa}




EXAMINER’S COMMENTS

&1(0

(\;\OS\H«A (:JQ_U Am\o_ OKH'L(;\AN:L !MjLooU wua.'a“t,

SO M S\L*&X«Q\? M&Lsk \90\.91\& €x paV\ol\‘—w\ @
S f 2

Ob\(/'\Q.\)fa\C Qfl po S .

Q&

/QM ,\Q_LJu \lo ha é\wef\ \L;, Arain g W\UC(‘

A
Ov\.(& a Q_Q_'WQ\L‘L c\\ Q{fc\ /"\f"

Do shodidy 8 a8 wlled o s
y

WS, Mnn feeled Yo v aws Hhewsh
. | , R

A)fl q(‘a{)l\ Ky Lot,\\ Ll mé L\QUL poS ‘J‘l\)Q A(‘a‘ :

le M%;:i»\‘ S R QAA

P2V

—




St George Girls High School
Year 11 - Mathematics Advanced - End of Course Examination - 2022

Page 24
Question 28 (5 marks)
The diagram shows an isosceles triangle ABC with equal sides AB = AC = 6 cm and
base BC = 6v3 cm.
A sector ABD with centre B and a radius AB is inscribed in triangle ABC.
A
NOT TO SCALE
B H D C
613 cm
a) Find the size of angle ABC in radians. 2
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Question 28 (5 marks)
The diagram shows an isosceles triangle ABC with equal sides AB = AC = 6 cm and
base BC = 6v3 cm.
A sector ABD with centre B and a radius AB is inscribed in triangle ABC.
A
NOT TO SCALE
B H D C
613 cm
a) Find the size of angle ABC in radians. 2
tahod | Draw MMLBC  wdbd2 e o
3J3 l e —
g | Cos [ABe = M ALK
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Question 29 (4 marks)
A particle moves from rest at a point A in a straight line, so that t seconds after leaving 4 its
displacement, x metres, is given by x = 16t — 2t*.
a) Find what time the particle next comes to rest. 2
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Question 30 (3 marks)
Aria and Ben are flying kites in the local park when their kites collide mid-air. The
angles of elevation of Aria and Ben's kites are 50" and 31° respectively. Aria's kite

string was 13 metres and Ben's Kite string was 19 metres long at the time of impact.

a) Label the above information on the diagram below. 1

an

Not to scale

C{/UCS F&'\ !

B

b) Use the cosine rule to find distance between Aria and Ben when their kites
collide. Give your answer correct to the nearest whole number. 2

L Acp = Aq’ ( \80° - Cb’o°+3'°>
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Question 31 (3 marks)
Sketch the graph of y = Inx — 2, labelling the x-intercept and vertical asymptote. 3
‘A
_— .%"s—eftﬂ\gij
bet =0
-2
s il ol
- 7% >
_(‘)_ 8 V' 0z lnx-2
=1 70,=2) mx= 2
+ k. 2
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P P
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Question 32 (3 marks)

Solve the equation (4e* — 2)? = 4,
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Question 33 (2 marks)

Given log, 3 = x and log, 5 = y, find an expression for log, 23—5 in terms of x and y.

Question 34 (5 marks)
The number of people entering a stadium is approximated by the formula

N = 416t% — 13t* + 88400

Where N is the number of people in the stadium and t is the time in hours after 11 a.m.

(0 < t < 10).

a) How many people are in the stadium at 2 p.m.?

Whey =3 Naklg() -13(3)*¢¥¥%00
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Question 34 continued.

b) What is the average rate of people per hour entering the stadium between
11 am.and 2 p.m.? 2

c) Find the rate at which the number of people in the stadium is changing at
2 p.m.? 2

R 4. SRPUO RN . ST —————
wha 623 IV - 22 (3) - 523

..................... > IN = 822(3)~52(3) .
......................... dt =1092 people Jhour ...

END OF PAPER
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