Name:

Teacher:

St George Girls High School

Mat

2023
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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-Q5 /5
Total marks:  Section I - 5 marks (pages 3 - 4) Q6 -Q10 /9
74 * Attempt Questions 1 -5 Q11-Q13 /8
* Allow about 8 minutes for this section Ql4-Qle /9
Q17 -Q18 /9
Section II - Allow about 1 hour and 52 minutes | Q19 - Q21 /13
Booklet 1: 35 marks (pages 5 - 14) Q22 -Q24 /10
* Attempt Questions 6 - 18 for this section Q25 -Q26 /11
Total /74
Booklet 2: 34 marks (pages 17 - 25) %

* Attempt Questions 19 - 26 for this section



Section |

6 marks

Attempt Questions 1 -6

Allow about 10 minutes for this section

Use the multiple-choice answer sheet provided for Questions 1 to 6.

1. Simplify SIn(90°—9) .
cos(90°-0)
Aa 1
(B) cosH
(C) tan®©
(D) cotO

2. If 4x + 3(x — 2) = x(2 — x) with x > 0 then x is equal to:

A 1
(B) 1++5
(©) 1++5
D) -1
3. What is 0.5 radians in degrees, when rounded to the nearest degree?
(A) 29°
(B) 45°
(C) 50°

(D) 90°
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4, What is the value of x iflog;(x —30) =47?

(A) 152
(B) 111
(© 81
(D) 51

5. The diagram shows the graphs of f(x) = a* and g(x) = b¥,
and f(x) is a reflection of g(x) along the y-axis.

y

f(x)
g(x)

Which of the following are true?

L. 0<ax<l1

II. b>1
. ab=1
(A) TandII

(B) TIandIlI
(C) MandIII
(D) I Il and III

END OF SECTION I
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Mathematics Advanced Name:
Section Il Answer Booklet 1 Teacher:
Section 11
69 marks
Attempt Questions 6 - 26
Allow about 1 hour and 45 minutes for this section
Booklet 1 - Attempt Question 6 - 18 (35 marks)
Booklet 2 - Attempt Question 19 - 26 (34 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 15 and 16
of Booklet 1. If you use this space, clearly indicate
which question you are answering.
Booklet 1
Q6-Q10 /9
Q11-Q13 /8
Q14 -Q16 /9
Q17 -Q18 /9

Please turn over
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Question 6 (2 marks)

Find the values of x for which |2x — 1| = 3. 2

Question 7 (2 marks)

If11v/3 = 2v27 = \/E, find the value of p. 2
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Question 8 (1 marks)

Find %2, ify = 6x% — 5x — 1. 1
dx

Question 9 (2 marks)

Let x2 + 6x — 3 = (x — a)? + b where a and b are constants.

Find the value of a and b. 2

Question 10 (2 marks)

Solve for x: 2*73 + 2 = 7, leave your answer correct to 2 decimal places. 2
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Question 11 (3 marks)

Without using calculus, sketch the following polynomial, clearly showing the x and
y —intercepts. 3

P(x) =(x+1)(3—x)*
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Question 12 (2 marks)
The diagram shows the graph of the curve y = f(x). Sketch the graph of the curve
y = f'(x) showing the shape of the curve and the x —intercepts. 2

Yy
A y=f(x)
32 T
f : ] > x
-2 0 2 4
y
A y=f'x)
» x
0
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Question 13 (3 marks)

If cos® = — % and 180° < 6 < 360°, find the exact value of tan 6 and the possible

value/s for 0 to the nearest degree. 3

Question 14 (2 marks)

Given the function y = 10x3 — 4, for what value(s) of x is Z—z =107 2



St George Girls High School
Year 11 - Mathematics Advanced - End of Course Examination - 2023 Page 11

Question 15 (4 marks)

(a) State the domain and range of the function f(x) = 37* + 1. 2
(b)  Sketch the graph of f(x) = 37* + 1, showing all key features. 2
)
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Question 16 (3 marks)
The intensity of a current (C) varies inversely with the resistance (R) in a circuit.

The intensity € = 19 when R = 12.5.

(a) Find the constant of variation (k). 2

(b) Whatis the intensity of the current when R = 307 1
(Leave your answer correct to 2 decimal places)
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Question 17 (5 marks)

(a) Differentiate the following with respect to x:

A flx)=(%+3x—2)%
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Question 18 (4 marks)

P 5cm S 6 cm R
0.7
6cm

0 Not to scale

InAPQR, QR = RS =6 cmand £QRS is 0.7 radians.

The curve QS is an arc of a circle with centre R and radius 6 cm.

(a) What is the length of arc QS? 1

End of Question 18

Proceed to Booklet 2 for Questions 19-26
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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 II

Booklet 2 - Attempt Question 19 - 26 (34 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 26 and
27 of Booklet 2. If you use this space, clearly

indicate which question you are answering.

Booklet 2
Q19-Q21 /13
Q22 -Q24 /10
Q25-Q26 /11
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Please turn over
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Question 19 (4 marks)

Find the equation of the tangent to the curve y = 3xv2x + 1 at the point where x = 4. 4

Question 20 (3 marks)
Differentiate f (x) = x? + 2x from first principles. 3
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Question 21 (6 marks)

Anthony stands at point A, 230 m due east of the tower OT, of height h metres. The angle of
elevation of T from A is 15°. Brian, at point B, is due south of the tower OT.

The angle of elevation of T from B is 10° and the distance between Brian and Anthony is 300 m.
T

AN
AN,
/ \,
; \,
/ \,
/ \,
; \,

h

4
(a) Show that OA = htan 75°. 2

(b) By finding a similar expression for OB, find the height of the tower? 2
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Question 22 (2 marks)

If log, 2 = 0.3 and log, 5 = 0.8, what is the value of log, 20? 2
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Question 23 (4 marks)

(a) Show that 2cos?6 + sin@ = 2 + sin  — 2sin?6. 1
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Question 24 (4 marks)

The diagram shows points A, B and C which represent three bus stops close to
Emmy’s home (H).

H
Diagram
NOT to scale
510 m X
440 m
42°
C
A 310m g
(a) Find the size of ~ABH to the nearest degree. 2

(b)  Find the value of x , the distance to bus stop C from Emmy’s home, correct to

nearest metre. 2
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Question 25 (8 marks)

The displacement x metres of a particle moving along the y — axis at a time t seconds
is given by x = 12 + 4t — t2.

(a) Graph the displacement x of a particle in the domain 0 < t < 6. 2
A
'I |
'\ I
| |
| |
| |
| |
| |
| |
| | .
| 0 | |
| | |
| |
| |
B A A A v
e e
| |
| |
| |
(b) Find the average velocity of the particle in the first 3 seconds. 2
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(d) What is the initial velocity and initial acceleration of the particle? 2

Question 26 (3 marks)

The functions f(x) and g(x) are defined for all real x and the function

g0 =3 (F)".

Given that f'(—-2) = -12, g'(-2) = —-1152.

What is the value of f(—2)? 3
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END OF PAPER

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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Name:

Teacher:

Section I
Year 11 Mathematics Advanced

2023 End of Course Examination

Multiple-Choice Answer Sheet - Questions 1 - 5

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 (C)8 (D)9
A O B @ cO DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.

A @ B;.: cCO 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 cO DO

> > > > >
O 0 O0O0O0
oo vl ve Bl ve B e}
O 0 O0O0O0
O 0 O0O0O0
O © O ©O O
O 0 O0O0O0
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Question 11 (3 marks)
Without using calculus, sketch the following polynomial, clearly showing the x and
y —intercepts. 3

P(x) = (x + 1)(3 — x)?

.

EXAMINER’S COMMENTS

| mavk - Correct x-inkercepts ( Y mark for each onc)

| mork. - Correct \y—/nl—crcelp*

| mavk - comect wncavi{/q and  Shape .

Imporf-on% — Take move carc with the  smooth Sshape

of the curve- Do pot  "Flick" the curve ot

ot K ends and ensure &lou havwe a Scale .
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Question 12 (2 marks)

The diagram shows the graph of the curve y = f(x). Sketch the graph of the curve

y = f'(x) showing the shape of the curve and the x —intercepts. 2

y
A y=f(»

32T

} f f | g
-2 0 2 4

y
A y=5"'(x

EXAMINER’S COMMENTS

| mark = (omect Shope

[ mark — Corvect .Z—l'n}ercz.pv"s
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Question 13 (3 marks)

If cos® = — 195 and 180° < 0 < 360°, find the exact value of tan 8 and the possible

value/s for 0 to the nearest degree. 3
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Question 15 (4 marks)
(a)  State the domain and range of the function f(x) = 37 + 1. 2

(b)  Sketch the graph of f(x) = 37* 4 1, showing all key features. 2
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Question 16 (3 marks)
The intensity of a current (C) varies inversely with the resistance (R) in a circuit.

The intensity C = 19 when R = 12.5.

(a) Find the constant of variation (k). 2

(b) What is the intensity of the current when R = 30? 1
(Leave your answer correct to 2 decimal places)

MATHEMATICS EXTENSION 1 — QUESTION 5
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Question 18 (4 marks)
P 5cm S 6cm R
Not to scale

InAPQR, QR = RS =6cmand £QRS is 0.7 radians.
The curve @S is an arc of a circle with centre R and radius 6 cm

(a) Whatis the length of arc QS5?

............... trc. Lemgthe BS...mm O T XK E oo,

(b) What percentage, to the nearest whole number, of the area of APQR is shaded?

............. ﬁm&ﬁﬁkiﬁmiﬁﬂwwfmﬁﬁhmwww

................................................. o 822007
B '—zzécwfz ...............................................
.............. Area.. o] A POR = JHPREGR XS &

e L XU XGRSO

= 21268 em*

............. T e
.................................................................... O AN
............................................................. A

End of Question 18

Proceed to Booklet 2 for Questions 19-26
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Question 25 (8 marks)
The displacement x metres of a particle moving along the y — axis at a time ¢ seconds
is givenby x = 12 + 4t — t2.
(a) Graph the displacement x of; particle in thedomain 0 < t < 6. 2

X oA
, (4,7 )

(b)  Find the average velocity of the particle in the first 3 seconds.

' / : @ 5'}«0/)( ool

12 \ Correct resiac Leod
‘ \ e
\\ b X-Inttcept
@ y'/'n/Vc‘!/_) +
0 ¢ Tt

EXAMINER’S COMMENTS

(25 )a.

Common _errocs sncluplesl.!

/
« Thcorrecd /mLefo(;,A,U

> Tncorrecd _r}gae D/—/)/,cha bolo anof /oo Ao~ a/f verdex

2 Failwr 4o deke jnto Scoprpd Jhe reShackeo! of omown

Clwyf I ofiSplaceres/

Qs )b

J

To Lot avercar velocit
U J J ’/7',‘/‘{

r Mamj fa/'/fof')(o oty Shis

25 ) C. Well dme.  Powd Formet wnits Lor velority !
7 727 7 -




St George Girls High School

Year 11 ~ Mathematics Advanced - End of Course Examination - 2023

(@

What is the initial velocity and initial acceleration of the particle?

Question 26 (3 marks)

The functions f(x) and g(x) are defined for all real x and the function
4
gx) =3(f(x) .

Given that f'(—2) = —12,

g'(=2) = —1152.

What is the value of f(—2)?

END OF PAPER

EXAMINER’S COMMENTS
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