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Section 1
10 marks
Attempt Questions 1 - 10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet provided for Questions 1 to 10.

1. What is the solution to the equation 3x? —x — 5 = 0?

_ 1+V6l
W x=
1+v37
e
—-1+v37
© x==%
(D) x==2E

6

2. Which type of relation is shown?

(A) onetoone
(B) one to many
(C) many to one

(D) many to many
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13 cm
Not to scale

34° 112°
4 C

What is the length of AB, correct to one decimal place?

(A) 13.0cm
(B) 209cm
(C) 21.6cm
(D) 40.6cm
4, The solution to 3**1 = 15, correct to two decimal places is:
(A) 1.21
(B) 146
(C) 136
(D) 1.84

5. The solutions to the equation |§ + 2| —4 =0 are:
(A) x=6o0r x=18
(B) x=—-6o0or x =18
(C) x=—-6o0or x=-18
(D) x=6o0r x =-18
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6. The graph of y = f (x) is shown below.
y
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(3.0)

Which graph could representy = f'(x)?
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7. A sector of radius 12 cm subtends an angle of 60° at the centre. What is the value
of the perimeter P of the sector?

(A) (47+24)cm

(B) 744 cm
(C) 4rcm
(D) 720 cm

8.  Find f'(—=2)if f(x) = J(x3 + 12)3.

(A) 25
(B) -—72
() -18
(D) 36

9. Given log, 5 = a and log;, 2 = c, the value of log; 100 is:

(A) Z2a+c
(B) 2a+2c
(C) 2a-2c
(D) Z2ac
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10. The diagram below shows a curve passing through (-1,0), (2,0) and (0, 4).

What is the equation of the curve?

Yy
ST ;
A) y=x+1D*R2-x)
(B) y=2(x+1)?*x-2)
@ y=-2(x+1>*(x—2)
(D) y=—-4(x+1*(x~-2)
End of Section I
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Section 11

71 marks
Attempt Questions 11 - 32
Allow about 105 minutes for this section

Answer the questions in the spaces provided.
Your answers should include relevant mathematical reasoning and/or calculations.
Extra writing space is provided at the back of this booklet.

Marks
Question 11 (2 marks)
Simplify 3x22——x—2 2
x“—-1
Question 12 (2 marks)
What angle does the line - x + 4y + 12 = 0 make with the positive x — axis? 2

Round to the nearest minute.
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Question 13 (2 marks)

Express (2v3 + 1)(2 — v3) in the form a + bv/3, where a and b are integers. 2

Question 14 (2 marks)

The sketch below shows the function y = f(x). On the same number plane draw y = f(—x). 2

»
»

v
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Question 15 (5 marks)
Consider the functions f(x) = x? and g(x) = 2x + 1.

(a) Find the composite function f(g(x)).

Question 16 (2 marks)

Given that cotf = — g ,and that sin f < 0 find the value of cosf .
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Question 17 (2 marks)

Find the radius of the circle x? — 4x + y? — 2y — 2 = 0 in exact form.
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Question 18 (5 marks)
Find 2 if:

dx
(a) y=10x"—x+7
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Question 19 (3 marks)

tana tana
Prove — = 2 cota.
seca—1 seca+1

Question 20 (2 marks)

Graph y = tan x in the domain [— g, 3;“], showing all intercepts and asymptotes.
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Question 21 (5 marks)

Solve
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Question 22 (3 marks)

Solve (sinx + 2)(2sinx + 1) = 0 in the domain [0, 27].

Question 23 (2 marks)

Find the values of k for which the equation (k + 2)x? + 2x + 4 = 0 has no real roots.

2
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Question 24 (4 marks)

2x—1
3x+2

A function is defined by f(x) =
(a) Showthat f'(x) =

(Bx+2)%

(b) Hence, find the equation of the normal at the point where x = —1.
(Leave your answer in general form)
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Question 25 (2 marks)

Find the exact value of cot 330°.

Question 26 (3 marks)

Find the coordinates of the point on the curve y = x? — 2x — 8 at which the tangent is
perpendicular to the line x — 2y = 6.

3
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Question 27 (5 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 = 8t? — t*.

Find:
(a) the time(s) for the particle to come to rest and the displacement at these time(s).

3
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Question 28 (3 marks)

Using the method of first principles, find f'(x) if f(x) = 2x? + 3x + 6.
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Question 29 (4 marks)

A small tank of liquid which contains L litres of a toxic chemical is being drained.
The amount of chemical in the tank over time t minutes, is given by:

L =192 —96t + 12t>

(a) Atwhatrate is the chemical draining out of the tank after 6 minutes?
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Question 30 (4 marks)

The intensity I Watts/m? of a sound of loudness L decibels is given by the formula

1
I =1,(10)w

where I, = 10712 Watts/m? is the intensity of the Threshold of Hearing.

(a) Show that L = 10(log,y I — logqo 1,).

(b) Hence, find the loudness, in decibels, of noise at a Justin Bieber concert whose
intensity is 10*? times greater that the Threshold of Hearing.

2
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Question 31 (3 marks)

The shaded segment shown is formed by an arc BC of a circle radius 1.6 m, which
subtends an angle of %ﬂ radians at its centre A.

e
Find the area of the shaded segment, correct to 3 significant figures.
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Question 32 (6 marks)

The diagram below shows Jackie standing at B on level ground, whilst Fiona is standing
2000 m away from Jackie at C on the same level ground. They both take the bearing and
elevation of an aeroplane D at the same instant. Jackie finds the bearing is 300°T and the
angle of elevation 25°, whilst Fiona finds the bearing to be 240°T and the angle of elevation
to be 22°.

(a) Complete the following diagram, showing all the information given.
D

C

Not to scale

240°

(b)  Show that if the height DA of the plane is h metres, then
AB = hcot25°  and AC = hcot22°
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(c) Show that if the height DA of the plane is h metres, then

2000
h = 1

(cot?250 + cot?220 — cot 250 cot 220)2

End of Assessment Task
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Section II extra writing space

If you use this space, clearly indicate which question you are answering.
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Section II extra writing space

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

End of Course Examination
2020

Multiple-choice Answer Sheet - Questions 1 - 10

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 DO

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 CO DO

> > > > > > > > > >
OO0 0O0O0O0O0O0O0O0
OO0 0O0O0O0O0O0O0O0
OO0 0O0O0O0O0O0O0O0
O O O U O O o O O O
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Section I

71 marks
Attempt Questions 11 - 32
Allow about 105 minutes for this section

Answer the questions in the spaces provided.
Your answers should include relevant mathematical reasoning and/or calculations.
Extra writing space is provided at the back of this booklet.

Marks
Question 11 (2 marks)
. 3x2-x-2 3 4
Simplify —r_1 ><‘ 2
x* !

-----------------------------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

Question 12 (2 marks)

What angle does the line - x + 4y + 12 = 0 make with the positive x — axis? 2
Round to the nearest minute.
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Question 13 (2 marks)

Express (2v3 + 1)(2 — v3) in the form a + bV/3, where a and b are integers.

Question 14 (2 marks)

i,

The sketch below shows the function y = f(x). On the same number plane draw y = f(—x). 2
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Question 15 (5 marks)
Consider the functions f(x) = x? and g(x) = 2x + 1.

(a) Find the composite function f(g(x)).

............................. L@ =2 zae )

.................... clomeaca,.... "’Oz”“’)OE’bLémgW@“fsﬂu(»
(c) What is the range of the composite function?
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-------------------------------------------------------------------------------------------------------------------------------------------------------

Question 16 (2 marks)

Given that cotf = — g, and that sin f < 0 find the value of cosf3.
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Question 17 (2 marks)

Find the radius of the circle x? — 4x + y? — 2y — 2 = 0 in exact form.
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Question 18 (5 marks)
.4y .
Find = if:

@ y=108—x+7 1
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Question 19 (3 marks)

tana tana
Prove - = 2 cota. 3
seca—1 seca+1

Se coc — | secod-|
.................. = 4’*%@.@;.:—.%“)—..4*.... Do\ Zecet — ‘) T |
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wm.v Ou“ ‘
= 2- Co“_ac
Question 20 (2 marks)
. . m 37w . .
Graph y = tan x in the domain [—- 2 —2-], showing all intercepts and asymptotes. 2
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Question 24 (4 marks)

A function is defined by f(x) =
(@) Showthat f'(x) =

(3x+2)

(b) Hence, find the equation of the normal at the point where x = —1. 2
(Leave your answer in general form)
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Question 25 (2 marks)

Find the exact value of cot 330°. 2

Cot. 220, =..¢C OJ“C%O’BO") ..... (..‘:%!.6&.%?9{??.5/6:3@?

= ok
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Question 26 (3 marks)

Find the coordinates of the point on the curve y = x? — 2x — 8 at which the tangent is 3
perpendicular to the line x — 2y = 6.
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Question 27 (5 marks)

A particle moves from rest at a point 4 in a straight line, so that ¢ seconds after leaving 4, its
displacement, x metres, is given by x = 8t% — t*.

Find:
(a) the time(s) for the particle to come to rest and the displacement at these time(s).
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(b)  the distance travelled in the first 2 seconds.
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.......................................................................................................................................................
-------------------------------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------------------------------
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Question 28 (3 marks)

Using the method of first principles, find f'(x) if f(x) = 2x? + 3x + 6.

rf(x_) = bet 3 b

....... h->0 h
i 2 g deth) 46 - (e ctb)
.......................... 0 e,
.................. Ll 2xZalich 42k 3x 3k 46 22 3c ~6
........................ T S
.................... Lim b g3 tdhe i,
....................... . W,
...................... ' ‘M"\CL"’C o+ ZL")

h-0 L\
N s R 2 A N

T h20

.............. = L(”C+3

-------------------------------------------------------------------------------------------------------------------------------------------------------
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Question 29 (4 marks)

A small tank of liquid which contains L litres of a toxic chemical is being drained.
The amount of chemical in the tank over time ¢ minutes, is given by:

L =192 — 96t + 12t>

(a)  Atwhatrate is the chemical draining out of the tank after 6 minutes? 2

dt  — 96 4204t | from port (b) belows

-----------------------------------------------------------------------------

............. 8 eenfOSHEIYEE b S 20 S TOE TGP
meafw e ,&'7/%(0( W ool 77%/#4 )
............m.%...,%w.k.....% ..52’.7@}"........;.................. .......P ........................................

o pers OL/min.
Nf:'&wﬂzu/-rdmy S0 DU Y AV (1 < e
(b) Howlong will it take for the tank to be completely empty? 2

e Tonk il be conolohl) coply SMemi-o

1929 L +124* =

.......................................................................................................................................................
-------------------------------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------------------
....................................................................................................................................................
----------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------------
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Question 30 (4 marks)

The intensity I Watts/m? of a sound of loudness L decibels is given by the formula

Ly
I = I,(10)%

where I, = 10712 Watts/m? is the intensity of the Threshold of Hearing.

(a) ShowthatL = 10(logo ! —logqg 1,)-

Meltod 1

---------------------------------------------------------------------------

-----------------------------------------------------

= leg ol = lo oo (07")

""ji ................... ;-..Z- ................................................................................. -.-. .........................%.
T T Q0 lognl = logpte 797,19 7.

Yok
7 t00 = Z%Q.(TT/I.Q)........ ......... (09, od. . O0edo. = 5tk
....... L = log Lologolo . S
o e Rho* s (/szor'“lfgjzoro

Y . ....(.Q@ojz,ol:...:.l%@rg ................................................. S
......................... B PEGUETED v O DT

-----------------------------------------------------------------------------

-------------------------------------------------------------------------

----------------------------------------------------------------------------

-----------------------------------------------------------------------------

-------------------------------------------------------------------------

(b)

Hence, find the loudness, in decibels, of

noise at a Justin Bieber concert whose 2

intensity is 101 times greater that the Threshold of Hearing.

i
—

Let Lo 1 12
.r:a ........ Ic-}X/Q .........................................

;:jpxlcvdq,o(i%f:

-------------------

.............. ::;.....(.Q.x...l.cgﬁ..m.l

----------------------------

................ Tl B oo
=120 . traen. Lowder.

-------------------------------------------------------------------------

------------------------------------------------------------------------

-------------------------------------------------------------------------

------------------------------------------------------------------------

------------------------------------------------------------------------

------------------------------------------------------------------------

- 21 —



EXAMINER’S COMMENTS

Queslion 30 .

(&) Thine  gre 4 disten ot _efeé,s % sa{vme £
each pcw-'f woad aﬂacaﬁ// srtarbe .

lf M studests stonled O//W o livec or

hich  wao il sk any senge, Herr
70 mark  yan a//oc,a,é’z/

It was  hawd for staden 'léf@'f/)cwf niark
i o Mrﬂ Most gfquafg.e,mo—f
2. wart<.

(‘é) /Wcm\tf S/'(LuM cmswfemaoy Io = /0~ —z
ya I = 0%+
oo L ,ée;ca/mﬂ, 1029 time
A euder
For gtudenls who wade Ho obove evror
A ﬁo{‘ e onswer 240 times Logdlor
@ oK an  oavarded .

1o~!%




St George Girls High School
Year 11 - Mathematics Advanced - End of Course Examination ~ 2020

Question 31 (3 marks)

The shaded segment shown is formed by an arc BC of a circle radius 1.6 m, which 3
subtends an angle of %T—E radians at its centre A. Usc. Redcremce Sheet
A=Lr*e
A= B xae®
U0
A= :LLab sn
4N =80"

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

Afcao-CSquCOCSijm‘l'"'LFL(S’S‘“S)
=+ xle* (4T -—sir’\—j;IE_>
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Question 32 (6 marks)

The diagram below shows Jackie standing at B on level ground, whilst Fiona is standing
2000 m away from Jackie at C on the same level ground. They both take the bearing and
elevation of an aeroplane D at the same instant. Jackie finds the bearing is 300°T and the
angle of elevation 25°, whilst Fiona finds the bearing to be 240°T and the angle of elevation
to be 229,

(a)  Complete the following diagram, showing all the information given. 1
plar<D

Rorm

Not to scale

30Q° RO A
6°°

240°

Note. !
A Aec is Q___g_:_l-
TJorckie 19t r@\to‘ .

(b)  Show that if the height DA of the plane is h metres, then
AB = hcot25°  and AC = hcot22° 2

L)
Tn A DAC ! 4an 22° = h . oa danax®=-h
..........S....nu.......--.........nn--.......................................A_C;n-...uu--.-d!"ﬁ....-'—.'-.-........n..-......n........A,C.

' = hwtax® C ACE ot 23°
(B DAL = A .. = o
............
._‘Q ° - "\ o
* —
In AN DAR : N X5 LA T OR _lan,_gs __b
BN G P N PR UE P FIN AT S PFUIPEPR AR P AT AP PP FUDEOF PANIAN PRNA AU DO ARA AR ROU SRR DOA S - ttltolb-vcl"O'll-’--mo.-lln.vlO.'Q.O-lQllchltill-vo CEEEE XN
D AB - AL

> - AB N
—
o+ LS AR = 2

L} L=~ =]
AR = b AR =hwetas
.,..A..... AvsassssanavRvmSe -.Bu.. L R PR T L T T PE PP s - N ENE Y P A AT APE IR A CCE U VNN R NED €O

L P R TR YT Y
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(c) Show that if the height DA of the plane is h metres, then C

a

W*V

. 2000 -
- 1
(cot2250 + cot2220 — cot 259 cot229)2 A

L000

Using lesine Rule in Acps . B

End of Assessment Task
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