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Section I
8 marks
Attempt Questions 1 -8

Allow about 12 minutes for this section

Use the multiple-choice answer sheet provided for Questions 1 to 8.

1. Which graph represents a one to many relation?
() (B)
//—D
-
(€) (D)
2. Given the equation 2x* — x+5 =0, which of the following statements is correct?

(A) The equation has equal roots.
(B) The equation has no real roots.
(C) The equation has distinct real roots.

(D) The equation has rational roots.
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cos (n x)
—\2z

3. Simplify p—
(A) —1
(B) —tanx
(C) tanx

(D) 1

4, Consider the function f(x) = |[x + 2| + 1.
Which of the following is true at the point (- 2, 1) of this function?

(A) The function is continuous and differentiable.
(B) The function is discontinuous but differentiable.
(C) The function is continuous but not differentiable.

(D) The function is discontinuous and not differentiable.

1

) 1\*
=) >
5. Given that (2) = Toon

Which of the following is correct?
(A) logipx<1

(B) logipx=21

(9] x = 10
(D) x <10

6. A polynomial which has a leading coefficient of 3 has a single root at x = 4, triple root at
x = 2 and double root at x = —3. Which is the polynomial function that best describes

the information ?

(A) y=3(x—4)(x—3)%*(x—2)3.
(B) ¥y =4(x—-3)(x-2)*(x-3)°
Q) y=3(x—4x+3)*(x+2)>.

(D) y=3(x—4)(x+3)*(x—2)3.
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_ x? dy _
7. Ify—mthen&—
x2-2x
(A) (x—1)2
x2-x
(B) (x—1)2
x242x
(C) (x—1)2
x2+x

8. If f(x) = v/x and g(x) = 16 — x? then which of the following is true for f(g(x))?
(A) Domainis [0,4] and range is [0,4] .
(B) Domain is[-4,4] and range is (0,4).
(C) Domainis (— 4,4) and range is [0,4] .

(D) Domain is [-4,4] and range is [0,4].

End of Section I
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Section 11

73 marks
Attempt Questions 9 - 29
Allow about 108 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 9 (2 marks)
Simplify the followinlg explression with a rational denominator.
NER 2

Question 10 (2 marks)

Show that logs (%) - 10g3(\/§) +log;(27) = %
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Question 11 (2 marks)
Express sin(r — a) — sin(2w — «) in terms of sin a.

Question 12 (3 marks)

Given that V2 cos x = —1, where g <X<T

(a) solve for x.

(b) find the exact value of tan x.
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Question 13 (2 marks)

6x3 x 5x1
2x6 x 10x~2 °

Simplify

Question 14 (3 marks)
Differentiate y = 2x — 3x? from first principles.
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Question 15 (5 marks)

Differentiate the following expressions with respect to x.

7
() y=2x6—3x+;
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Question 16 (4 marks)

The sketch of y = f(x) is shown below.

4(1,2)

Not to scale

y (3.0)

B(-1,-2)
(a) Use the graph of y = f(x) to draw a neat sketch of y = f(—x).

(b) Use the graph of y = f(x) to draw a neat sketch of y = —f(—x).
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Question 17 (5 marks)

Solve the following equations for x.

@) Iogax—loga(x—2)=§I09a27

(b)  3* =0.024 (leave your answer correct to 2 decimal places).
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Question 18 (5 marks)

The curve shown below has the equation y = %x3 — 4x% + 8x + 3.

y

15¢

104

-5 3 10
X

15+

The point P has the coordinates (3, 0).

(a) Show that P lies on the curve.
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(b) Find the equation of the tangent at P. 2
(o Another point @ also lies on the curve. The tangent to the curve at Q is parallel to the
tangent at P. Find the coordinates of Q. 2
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Question 19 (4 marks)

In the diagram below, the surf shop at S is 20 km across the bay from post office at P. The
distance from the surf shop to the lighthouse at L is 22 km and £ SPL is 60°.

Let the distance PL be x kilometres.

(b)  Hence, find the distance from the post office to the lighthouse.
Give your answer to 1 decimal place.
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Question 20 (2 marks)

Sketch the function of f(x) = 2(3%) + 1.

Question 21 (2 marks)

The graph of y =sinxfor 0 < x < 2m is drawn on the axes below.
Draw and label a neat sketch of y = cosec x for 0 < x < 2m.

o
—
-
&
s
L -
w
1=

-2
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Question 22 (5 marks)

The diagram shows two sectors OAB and OCD with the same centre O, such that
OBC and AOD are two straight lines. The radius OA of the smaller sector OAB is 6 cm, while the
radius OD of the larger sector is 8 cm.

The area of triangle OCD is 16+/3 cm?.

C
B
NOT TO
SCALE
D 8 cm O 6cm A
(a)  Find the size of the obtuse angle COD in radians. 2
(b) Find the exact length of the arc CD. 1
(c) Find the area of sector OAB. 2
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Question 23 (3 marks)

The function y = f(x) below has turning points at the origin and at (3, 12) and (12, -120).

Y

15,6

(3, 12)

(6, —60)

(12, -120)

(a) For what x — values is the function increasing?

(b)  Sketch the gradient function of y = f(x).
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Question 24 (3 marks)
The angle of elevation of the top of a tower (T) from a point A due East of the tower is 60°.
From a point B due South of 4, the angle of elevation of T is 15°. A and B are at the same

elevation as the base of the tower. If the distance AB = 1 km, find the height (h) of the tower.

T

60

1km
15

/Vort 5

3
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Question 25 (3 marks)

. _ ﬂ _ 3x-1
Show thatif y = xv2x — 1 then ix = Vo
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Question 26 (4 marks)

A particle moves along the x-axis such that its displacement from the origin (in cm) ata
time t (seconds) is given by the equation:
x = 2t3 + /t.

Find the velocity and acceleration of the particle after 9 seconds.

Question 27 (5 marks)
A water tank is being filled at a variable rate. The height of the water, h cm, at any time, t
minutes can be described by,
h(t) = 2t% — 4t + 50.
Find:
(a) theinitial height of water in the tank.

4
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(b) the instantaneous rate at which the height is changing at 4 minutes.
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Question 28 (4 marks)

On the Richter scale, the magnitude R of an earthquake of intensity I is modelled by

I : : : :
the formula R = log,, (1—), where [ is a reference intensity used for comparisons.
0

(a) Find the magnitude of an earthquake that is 2.1 million times more intense 2
than the reference intensity. Give your answer to 1 decimal place.

(b)  InJapan an earthquake was recorded to have of magnitude 7.2 on the 2
Richter scale in 2002.

How many times more intense is this than the reference intensity? Give your answer
to 3 significant figures.

Question 29 (5 marks)
Boyles Law is a gas law that states that the pressure P in a container is inversely proportional
to the volume V of the container, assuming the gas is at the same temperature at all times. For a

particular canister, the volume is 28 cm3 and the pressure is 2.5 kg/cm,

(a) Show that the equation that models the above information is: 2
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(b) Find the exact volume of the canister if the pressure is 3.75 kg/cm.

(©) If the volume in (b) is halved, what effect will this have on the pressure?
Verify your answer by finding the pressure.

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 Course
Mathematics Advanced
Assessment Task 3

2019

Multiple-choice Answer Sheet - Questions 1 - 8

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 W 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

Ve
A Bk CO DO

e e
O 0O0O0O0O0O0O0
oo B vo N ve B v s B vo BN oo B v s B v
O 0O0O0O0O0O0O0
O 0O0O0O0O0O0O0
o OO O O O O O O
O 0O0O0O0O0O0O0
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Section I Solutions
& Fidiiles Yr Il Modhs Advance d
Attempt Questions 1 - 8 _Tc:x s 3 . 20 4

Allow about 12 minutes for this section

Use the multiple-choice answer sheet provided for Questions 1 to 8.

1. Which graph represents a one to man rglation?
" (®)

Voo

o - 3

(©)

(D)
C) | // | .r
2 Given the equation 2x* —x+5=0, which of the following statements is correct?
¢ 2
o — 4
(A) The equation has equal roots. A= b Yo
f,/’“’"""\\ = l — 4’}( 2 x .3
(B) / The equation has no real roots. .
= | =40
(C) The equation has distinct real roots. = — 39
(D) The equation has rational roots. < O

S o (eal /Do"(?



St George Girls High School
Year 11 Course - Mathematics Advanced - Assessment Task 3 - 2019

3.

Simplify gom (£t

Cos x
(A) =1 < 1
Cos -)/.) s in A
(B) —ianz @5 A ~ cos A
—~
C(_(i)}tanx = im0t
(D) 1

Consider the function f(x) = [x + 2| + 1.
Which of the following is true at the point (- 2, 1) of this function?

(A) The function is continuous and differentiable.
(B) The function is discontinuous but differentiable.
(C)/The function is continuous but not differentiable.

(D) The function is discontinuous and not differentiable.

. 1\* 1 ) : .
leenthat(;) B o Tocke log,, Ao both < \alex

{Gjio (ﬂ?)_ ; [BJITQ (u?’(’;
S .
~

Which of the following is correct?

(A)  logpx<1

\

\ 08 cﬁ_\_-:_':—_‘\f
(B] logigx21

b 2's LY S - \ ._‘
C© x =10 ((‘MJL%‘J o) X < ijmw

N 7 5 le o “2_,
@' x < 10 W = 10 3

A polynomial which has a leading coefficient of 3 has a single root at x = 4, triple root at
x = 2 and double root at x = —3. Which is the polynomial function that best describes
the information ?

(A) y=3(x—-4)(x—3)*x—2)3.
(B) y=4(x—-3)(x—2)%(x - 3)3.
(C) y=3x—-4)(x+3)*(x+2)3.

@ y =30 —4)(x +3)*(x — 2)3.
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X W
7 Ify—x_1 thendx— CJ9
A o x2-2x dx —
[ ¥ RGES -
‘\___/
x2—x =
(B) (x—1)2 -
x24+2x
(C) (x_l)z —_—
x24x
(D) (x-1)?

If f(x) = Vx and g(x) = 16 — x2 then which

(A) Domain is [0,4] and range is [0,4] .

Domain is[- 4,4] and range is (0,4).

(B)

(C) Domainis(-4,4) and range is [0,4].

Ny

.
(D) )

Domain is [~ 4,4] and range is [0,4] "

) _2712‘ wons LI =

-9
= Z 3

"171

21
@

of the following is true for f(g(x))?

End of Section I
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Section II

73 marks
Attempt Questions 9 - 29
Allow about 108 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 9 (2 marks)
Simplify the following expression with a rational denominator.
1 1
= e = 2
Mefnod! V3 9
LT S S
a3

Question 10 (2 marks)

Show that log, (%) — logs (\/§) +log;(27) = % 2
LG 2 409, (3) 2 0GANB ) E OG22 oo
B 3 3
.......... % TR R 1 2 S R —

it 51 SN W °1< VU= SR 31 0.7 k=S

-------------------------------------------------------------------------------------------------------------------------------------------------
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Question 11 (2 marks)
Express sin(r — @) — sin(27 — a) in terms of sin a.

= 8in A = = Sind

Question 12 (3 marks)

Given that V2 cos x = —1, where E < X<

(a) solve for x.

| T
€03% 2 T wlhere. 2% .‘ !

ﬁ

COSlw“bene@chwm/Cd?ud”é*a«d?»,"wwew

The  domain mees soluhas 5 (a guadtet 2

T
a3 (Qelaka! angle. for_) I QUN‘“’“*@‘C:JE,AL’?L LY

+
{ sissswusnnsssnsannnss -T-n‘i....

B & S

P

(b) find the exact value of tan x.

% * ¥

NI 2 NTC S S
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Question 28 (4 marks)

On the Richter scale, the magnitude R of an earthquake of intensity I is modelled by
the formula R = log;, ( ) where [ is a reference intensity used for comparisons.

(a)  Find the magnitude of an earthquake that is 2.1 million times more intense 2
than the reference intensity. Give your answer to 1 decimal place.

Rz..109,0.2100.200 ..l

£.829210 .

(b)  InJapan an earthquake was recorded to have of magnitude 7.2 on the 2
Richter scale in 2002.

How many times more intense is this than the reference intensity? Give your answer

to 3 significant figures. " = )
‘7 o = ‘Q ) =t /L
3,0.::J ....................................................

_. . )
= A0S 1 o W 2 SO 1 Mt 2 X B30 3 0

75
The.. emﬂﬁquakewm bt 5_55& IO O

Question 29 (5 marks)

Boyles Law is a gas law that states that the pressure P in a container is inversely proportional
to the volume V of the container, assuming the gas is at the same temperature at all times. For a
particular canister, the volume is 28 cm3and the pressure is 2.5 kg/cm,

(a) Show that the equation that models the above information is: 2

70
P_V'

................./...........'....................................................................................... l\ .

F Pe 1¢ —23 — V
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(b) Find the exact volume of the canister if the pressure is 3.75 kg/cm.

375:1?

V
V = 70

(c) If the volume in (b) is halved, what effect will this have on the pressure?

Verify your answer by finding the pressure.

— { -
Nz o g~

-

o Wdhen, Nolume. s ’f\a(vco{ P ressoxe. (s, cfou(o(@cl

( 2lnde 1S = 2x 3575")

End of Assessment Task
— 23 —
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Question 13 (2 marks)

o 6x3 x 5x~1
P e sci0x2 ¢ ’

= 3052
20 5%

= Zx”

L

e

Question 14 (3 marks)

Differentiate y = 2x — 3x? from first principles. 3
I o W S LTSI f G e AP A C 3 N et X e WO
e 22t T B (a0 22k oW
DDAt T T Bal s om0
= hm €y - 060y

heo l’\

o, 24 Zh =322 6xh -3h" — (25, -3\
"haSo " My

sé&

Eﬁ

= il't\"\ 2—)‘... + Z’LL — '3)‘,'1 s é){_l’l = ’bL\,l e 1)’L + g)c'l
seae .........wlﬁ.g....ﬂmb\ RN




EXAMINERS COMMENT

613 Ong. mark was 31»&@»« Lor 3(»,{1‘&3 Al costuact

*5;"%:0[(1\;&(* e 2 Cmo(. ol /Mi(w*k ‘Qﬂ’f‘ -5;«-4’;‘01.-‘@’4;51

Hhe algebra  to 4

el
Jo

Q {4~ Oﬂ-"/ /M/‘k aﬁ91- %-ﬂu;,&‘ vl Al Laatd

h=o .

One acaprh. for- ja%w&g o

v 2y sk -2 >

h P
Lo

One wugle Lor wory the lonit  cerrectly,




St George Girls High School

Year 11 Course - Mathematics Advanced - Assessment Task 3 - 2019

Question 15 (5 marks)

Differentiate the following expressions with respect to x.

7
(a) y= 2x6—3x+;

R T AT T Y SO

”("’J = f’2~>.:,Hj. "%w—??ﬁ:?’ erereen

(b) y=(2x*-5x)*

._o-léj Lt
e G

LELAn (6*« .**)

.........

(©  fx)=3xVa3

C'Cx%c—}if5+3l >3' .

L..L’;Jl' [ gy ‘2.:):.,3 - 5
- bt - S

r}\v’

HY
Mo €
IR

L

tl\“'\

oA fon=2a

R
2.
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Question 16 (4 marks)
The sketch of y = f(x) is shown below.

JJ

4(1,2)
Not to scale
X
y (5.0)
B(-1,-2)
(a) Use the graph of y = f(x) to draw a neat sketch of y = f(—x).
(""i 1) A 4(1,2) aor;‘_ﬁ P al
' S Qeaphn 'S
Y reflected
\ i the
\ -~
§ —AU\D
! _*:( =%
’.L i
(¥3.0)

1 (‘)"7)

(b) Use the graph of y = f(x) to draw a neat sketch of y = —f(—x).

B(-1-2)

¥ . (d) .3(6'Ph
A(l’?J rc:-f—t-ct:’
\‘\ e
\ : X —AaMNS
\
\
(=it [
| y B0)

B(=1,2) ~
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Question 17 (5 marks)

Solve the following equations for x.

@ log,x~log,(x-2)= —i-ioga 27 N 3
C >x ) _ l )
l - - bj a 92 7

= 73:394420862 — { ol =339 — (1)

L L R L T R Ry P 4 N R P P F YY)

-------------------------------------------------------------------------------------------------------------------------------------------------------
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Question 18 (5 marks)

The curve shown below has the equation y = %xB — 4x% 4+ 8x + 3.

v A

1s4

104

=V

-5 S 10

L1s4

‘ -254

The point P has the coordinates (3, 0).
(@)  Show that P lies on the curve.
3Ubsa‘ﬁrw’faX:SW‘O‘j:Ofo«pomﬂom%%&wﬂe—
W .j o
RES = %Jc SAXIAEX S
{30430+ 3(3) +3
- s £ = N
(3 O) <ah SWC”ES Hne_ eclluaﬁoq olﬁ +L.e Curve

4

P ‘\Eson%eww&

snsennnsaprnsPesnscnnas

P
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(b)  Find the equation of the tangent at P. 2

...'.'.79.....@.o.ci..:'.r.‘rz.em...8.r.q.c.1}.€.a!r...o.ﬁ...ﬂh.e.....&a.@ﬁ..{.\k, fid... 4.0 X2 du

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

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

(3 )Z8(078--7. f:"'Eb""};}él!fl"":::.'::f::f:::f.

........... quﬂho"\of“f"’\e“‘.‘ﬂ ent. ot L300 080
o b el TR e
............. LT o A R A S s S S R S s

(c) Another point @ also lies on the curve. The tangent to the curve at Q is parallel to the

tangent at P. Find the coordinates of Q. 2

Grade ot OF the. Jra@eﬂf ab &= 3{004 ent o‘C Jm,qggﬂﬁ af P

:TO {lr\() x'Ja‘MQ 0% @ [e_{» El%i(.

)C 5’t + 3 == 7 O maf‘fc

x2 BxtG.=
(ac £)(% 5) o
=S ..Of... ’t 3
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Question 19 (4 marks)

In the diagram below, the surf shop at S is 20 km across the bay from post office at P. The
distance from the surf shop to the lighthouse at L is 22 km and £ SPL is 60°.

Let the distance PL be x kilometres.

(a) Using the cosine rule, show that x> — 20x — 84 = 0.
s 2 2 > 2 (@)
22 2 202202 0(29).095.89

e A4 = X’ KOO = 4O X T

R - Sl =R

x* - 20s5c —FF =0

(b)  Hence, find the distance from the post office to the lighthouse.
Give your answer to 1 decimal place.

S S Lo W =YLy IS o v S
= .

X, z20r [4eny32p
ox = o* Alab  Jorolm
&7

Buk L5 o distence. and So x>0

= Ll
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Question 20 (Z marks)

Sketch the function of f(x) = 2(3%) + 1.

= Qﬁ‘ﬁ‘}

&
A

Question 21 (2 marks)

The graph of y=sinx for 0 < x < 2m is drawn on the axes below.

Draw and label a neat sketch of y=cosecx for0 < x < 2m.

= oS8
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Question 22 (5 marks)

The diagram shows two sectors OAB and OCD with the same centre O, such that
OBC and AOD are two straight lines. The radius OA of the smaller sector OAB is 6 cm, while the
radius OD of the larger sector is 8 cm.

The area of triangle OCD is 16v3 cm?.

NOT TO
SCALE

D 8 cm (0] 6 cm A

(a) Find the size of the obtuse angle COD in radians. 2

‘6\1/3 ........... ek 87‘3 = 5”\0 @bi .......................................................
Bqu 4C-OD GW‘)R

(c) Find the area of sector OAB. 2

...... A.ﬁ..ivz'ﬁ )

.

GWCM R

Y



D

EXAMINERS COMMENT

Z/"\Qf”k'- CC)/\rQCd’ 30{U‘]".0r\

llima,ks_‘ C@f‘fe—d' So(uJ-;or\ bw}‘ l‘/\ oéeo,ree_g

OF  acute ongle COIV-I&@‘H“] @ouno( ’

| mak: comeck 5uL'SJ“|¥J5‘f0f\ e correet formula

( mark CO”"QC'S' gAFAN

5 Mok comeck ‘JUE‘SOLI']V,TO"‘ (\’\(3‘0 C@"@QQ*— &VM"[O’

) mavks . Coreet  so(hon

\_/V\OW‘R 4 CDN%{‘ ‘iﬂ\ﬁ&‘t&vﬁof\ fn’ro Cc)/‘r‘e(lé" @Q’fmulcf

%L comeotly Girolig Ho ooy oF the

oHer sector




St George Girls High School
Year 11 Course - Mathematics Advanced - Assessment Task 3 - 2019

Question 23 (3 marks)

The function y = f(x) below has turning points at the origin and at (3, 12) and (12, -120).
y

(1.5,6)

> X

(6, —60)

(12,-120)

(a) For what x — values is the function increasing? 1

-5, n ---/-,-Ea----,l cqua} "

7o then @/1

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

(b)  Sketch the gradient function of y = f(x). 2

@ for in Ferce))fs
/ af 01 3! fie
1 ]
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Question 24 (3 marks)
The angle of elevation of the top of a tower (T) from a point A due East of the tower is 60°.
From a point B due South of 4, the angle of elevation of T is 15°. A and B are at the same

elevation as the base of the tower. If the distance AB = 1 km, find the height (h) of the tower.

T

60

1 km
15

-------------------------------------------------------------------------------------------------------------------------------------------------------
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Question 25 (3 marks)
3x—1

V2x—-1"

d
Show thatify = xv2x — 1 then Eic: =

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