GIRRAWEEN HIGH SCHOOL
MATHEMATICS ADVANCED
YEAR 11

Yearly Examination
2022

Reading time: 10 minutes

Working time: 120 minutes

Instructions:
o Attempt ALL questions.

e For Questions 1 to 5, colour in the bubble next to the letter corresponding to the
correct response on the MC answer sheet.

e For Questions 6 to 12:
o All necessary working should be shown in the space provided.
o Marks will be deducted for careless or badly arranged work.
o Board-approved calculators may be used.
o Reference sheet is provided.

o Diagrams are NOT to scale.
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Section | (5 marks)

e Use the multiple-choice answer sheet provided (after MC Q5) for questions 1 — 5.

1. Which of the following is true for the function f(x) = 8x3 — 7x?
A. Odd function
B. Even function
C. Neither odd or even

D. Zero function

, L . 2 ) 2
2. Which of following is an expression for cos x + sin"x + tan x ?

A 2
2
B. cosecx
C. cot’x
D. seczx
1
3. Which of the following is equivalentto ——— ?
245 + 3
245 + 3
AL ———
- 11
245 -3
B ———
17
245 -3
cC. ———
11
245 + 3
D. ————
11
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4. Which diagram is the graphof y =2 - (x - 3)3 ?

5. What is the solution to the equation

‘*\_':'

log,(2x-5)=27?

A x=1 B. x= C.x=£ x=17
2
Select the alternative A, B, C or D that best answers the question.
1. AO B. O C. O . O
2. A O B. O C. O . O
3. AO B. O C. O . O
4. A O B. O C. O . O
5. A O B. O C. O . O
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Section Il (98 marks)

e Answer questions in the spaces provided.

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

e Extra writing space is provided at the back of this booklet. If you use this
space, indicate in the writing space under the question, the page number on
which your solution continues, and clearly write the question number on the
extra writing space.

Question 6 (13 marks)

a. Simplify:

X x- 3 )

(i) 2 TS (2]
3x -4y

() 20y - 15x 12l
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. )C4 - X 3
iv
v [3]
. . 2
b. Find the integers a and » such that (2J§ -1) =ad3 + b [3]
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Question 7 (15 marks)

a. Solve:
(i) |4x - 3[=5 [2]
10
(i) 5x - - 4 [2]

b. Find the values of & for which the equation x* + (k-6)x+1=0

has equal roots. [3]

2022 Year 11 Mathematics Advanced Yearly Examination



c. Acircle has the equation xP - 2x + y2 + 6y =6.

(i Find the radius and the coordinates of the centre of the circle. [3]

(i) Sketch the circle, clearly showing the centre and radius. [2]

y

10 —+

2022 Year 11 Mathematics Advanced Yearly Examination



d. Afunction y = f(x) is defined as:

x—3 forx < -3
f(x)=<2x+2 for—3<x<0
x? forx =0
(i) Evaluate f(- 7) [1]
(i) Evaluate f(2)+ /(- 2)+ f(- 5) [2]
Question 8 (14 marks)
a. Differentiate f(x) = x% - 4x from first principles. [3]
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b. Differentiate:

(i) y=5-7x+ 13x" [1]
i  y=24 2]
(i) y=(2x-3) 2]
iv)  y=x(1-x)" [3]
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Question 9 (15 marks)

1
a. Theline /; passes through the point (9, - 4) and has gradient g

(i) Find the equation of /, in general form. [2]

(i) Line /, passes through the origin and has gradient - 2.

Find the coordinates of P, the point of intersection of lines /, and /,. [2]
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(i)  Giventhat /, crosses the y-axis at the point C,

calculate the area of A OPC . [3]
(You may draw a diagram in the space below to help you answer the
question)

b. Giventhat sin & = —and 90° < 8 < 180° , find the value of cos 4. [2]
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1
c. Solve: tanx = —= for 0 < x £ 360° [2]

3

sec @ 1+ cotd
d. Prove that - = - cosé [4]
cot @ + tan @ cosec @
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Question 10(13 marks)
a. Find the value of x where BD = 55cm. [3]

Answer correct to 3 significant figures.

| D 55 cm

A ] 3{._1-’;.!_5_,.; B
T _—

'
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b. A newly launched weather balloon is floating in the air vertically # metres above the

point P on the ground. Observer A is due south of the balloon and notes that its

angle of elevation is 58°. Observer B is 150 metres from Observer 4 and due east
of the weather balloon. The angle of elevation of the weather balloon from
Observer B is 67°.

@ NOT TO
SCALE

I%..-'“-._I_ J
!/ 5
0,
n
A
PA = h cot 58°and PB = h cot 67°. [2]
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150°

(i) Use Pythagoras’ Theorem to show that h? = 5 > [2]
cot” 58° + cot” 67°

(iii) Hence, find ~ correct to one decimal place. [1
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C.

A small segment of a circle has been removed as shown below.

The circle has a centre O and radius 0.9 metres.
The length of the straight edge AB is also 0.9 metres.

A
"I
t 10.9m -0 Not to scale
\
B
(i) Find the area of A AOB. [1
(iii) Find the area of the minor sector A4OB . [1]
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(iv) Hence, find the area of the shaded region. [2]

12x~ %y? 6x’y°
a. Simplify: —1)/ -+ _)i [3]
— z
2
xyz
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b. Solve:

c. Giventhat log,4 = 1.5 andlog, 5 = 1.7 , find:
(i) log, 1.25 [1]
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(iii) log, 100 [2]
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e. Find the equation of the tangent to the curve y = el

at the point where x = 0.5 [3]
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Question 12 (11 marks)

a. A tank initially has 3000 litres of water and is leaking according to the formula

- 0.135
V="V,e * Where # is in hours.
(i) Find the value of V' . [1]
(i) Find the value of V' after 5 hours. [1]

Give your answer correct to 1 decimal place.

(iii) Find the time taken for the volume of water to fall to 250 litres. [3]
Give your answer to the nearest minute.
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(i) Hence, solve the equation

2sin’ 2x - sin 2x = 1 for 0° < x < 360°. [4]
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Extra working out paper
If you use this space, please clearly number the question you are answering.
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Section | (5 marks)

o Use the multiple-choice answer sheet provided (after MC Q5) for questions 1 — 5.

1. Which of the following is true for the function f(x) = 8x3 — 7x?

@ Odd function {'(:x') - g(**)3_ F(-x)

B. Even function = _g 31,5 i T st
C. Neither odd or even = — (g1
D. Zero function = -5

. odd

=

. £ : 2 .2 2
2. Which of following is an expression for cos'x + sin"x + tan"x ?

A 2 I =+ tant

2
B. cosec'x

C. cot’x
2
@ sec x
1 -
3. Which of the following is equivalentto ——— ? % _%_‘Ig______
245 + 3 2J8 =3
- 11
20 -9
245 -3
17
@ 245 - 3
11
245 + 3
11
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4. Which diagram is the graph of y = 2 - (x - 3)3 ?

f; B.

A x=1 B.

Select the alternative A, B, C or D that best answers the question.

1. A @ B. O C O
2. A O B. O C. O
3. AO B. O C @&
4. A @ B. O C. ©
5. A O B. O c. O

® 0 0 8 O
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Section Il (98 marks)

e Answer questions in the spaces provided.

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

o Extra writing space is provided at the back of this booklet. If you use this
space, indicate in the writing space under the question, the page number on
which your solution continues, and clearly write the question number on the
extra writing space.

Question 6 (13 marks)

a. Simplify:

. X  x- 3 5
(i) s T s [2]
. 3x -4y
(i) 20y - 15x (2l
_ S — by
....................... =8 L el e N
................ = £ Rrte 2 R
~S(er-«Y)
= |
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I T e

b. Find the integers a and & such that (2\/5 - 1)2 = aJB— + b

) (%EJL—ZXN? +\ - af3ab
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Question 7 (15 marks)

a. Solve:

(i |4x-3|=5 [2]
......... A =D BB E T BT i
.................. At SN - o S

A = 2 e . ol
............................................................................. RRITIII TN
................................. -DL_Z",I_

= 5 2
10
(ii) S5xr-—=4 [2]
X 2
.................................. 22X A A,
..................... =l . Wt ==l IR
>t = —bt | p2-wac
= a
o b X k 2\b
.............................................. =
= wx ole - 2x3{¢
........................................... = =
b. Find the values of & for which the equation x* + (k-6)x+1=0
has equal roots. [3]
@T)a' rooYsS = VW -Wac =o
= ==
........ ‘CLL’»'@ = o =i
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c. Acircle has the equation x° - 2x + y2 +6y=6.

(i)

Find the radius and the coordinates of the centre of the circle. [3]

Sketch the circle, clearly showing the centre and radius. [2]
y
10
5
G+
-10] -5

D
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d. Afunction y = f(x) is defined as:

x—=3 forx < -3
fle)={2x+2 for—=3<x<0
52 forx =0

(i) Evaluate f(- 7)

[1]
........................... I o=
= — 10
(ii) Evaluate f(2)+ f(- 2)+ f(- 5) [2]
............ 2.2 (202X X (092
............ = AN E 2 ECB)
.............. e
Question 8 (14 marks)
a. Differentiate f(x) = x* = 4x from first principles. [3]
e E ) 2 A R)Z o Ot
= x*x2xbh Xt —tex
Q‘()@) -l £ lxeh) = F)
e~ e
.................... -\V\:‘xL‘.\‘lx_\/\;\'hlﬂ—q‘l_—t\’l’\—)C/?——‘-qL
........................... .22 e e
= lim zeh Sl
hW->o b
‘\‘W‘ .......... P 8 T A
W7o
fly = 25 -4
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b.. Differentiate:
(i) y=5-7x+ 13x* [1]

2022 Year 11 Mathematics Advanced Yearly Examination



2022 Year 11 Mathematics Advanced Yearly Examination



Question 9 (15 marks)

1
a. Theline /; passes through the point (9, - 4)and has gradient ;

(i) Find the equation of /, in general form. 2]

(ii) Line /, passes through the origin and has gradient - 2.

Find the coordinates of P, the point of intersection oflines /, and /,. [2]
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(i)  Given that /; crosses the y-axis at the point C,

calculate the area of A OPC . [3]

(You may draw a diagram in the space below to help you answer the
question)

I @ Z D (osime & ne\a‘a“—\wz:

5
b. Given that sin § = ‘gand 90° < 8 < 180° , find the value of cos 4. [2]
— (é‘r_‘ﬂ
......... Myccent.sde =462 o sBal
- .
= |
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1
c. Solve: tanx = == for 0 < x £ 360° \ [2]

3

sec & 1+ cotd

d. Prove that -
cotd + tan & cosec @

ot g +iané Cosec ©
.................................. T e TS
(oS "e log @
......................... - e ~——\+$M°YSI &
(os & A S|"\9' ) YS/V\S'LQSO/
.................................. Wl eSS
............................................................................................................. o
=" SmE _ QinG tes & + Cog 9)
(osto +3Sia e Cos &
= 3140 i5eF (51149"5"(,033)
S ST O = e
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Question 10(13 marks)
a. Find the value of x where BD = 55cm. [3]

Answer correct to 3 significant figures.

D 55 cm

] J0° 7 D

....... LARC 2. 4.DBC. x4 RCE (e L 4 A
. B Cua J}, Iniesr eV ff
b EDER = A ~20 =00 Zs )

5
.DC‘ .......... ;__-E-’_' ..............................................
L1 30° Sial0”
............................................... lsw\‘oo
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b. A newly launched weather balloon is floating in the air vertically 7 metres above the

point / on the ground. Observer A4 is due south of the balloon and notes that its

angle of elevation is 58°. Observer B is 150 metres from Observer 4 and due east
of the weather balloon. The angle of elevation of the weather balloon from
Observer B is 67°.

NOT TO
ah SCALE

*«mm‘(‘\% \j\
5™~
01 haN \
(i) Show that PA = /% cot 58° and PB = & cot 67°. [2]

............................... e
=\ ot 587 ot 6F
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2
150
(i) Use Pythagoras’ Theorem to show that /* = [2]

cot2 58° + cot2 67°
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C.

A small segment of a circle has been removed as shown below.
The circle has a centre O and radius 0.9 metres.
The length of the straight edge AB is also 0.9 metres.

Sy

09m . 0 Not to scale

e
-

o

() Explain why 2A0B = g

2 AROB =T (al & oof equclbval b =)
................................................ T s
(ii) Find the area of A AOB. [1]
A B
............................... L...
AAoB
= 1 x @OD % Sinw 1L
................................................. Zreee e
.............................................. 2. 0351w (o 34p) ..
(iii) Find the area of the minor sector A0OB. [1]
. T
............... B e D
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(iv) Hence, find the area of the shaded region. [2]

A 01 ........ M .\.V.!.f?fc...%gmemL (vinchaeed)

....... Shoded Acea = M of crde = A of winel seqment

125" 3yz 6x2y3
a. Simplify: — 1 | ¥ oa [3]
— z
xyz
— —ip
................. = e x(’%tx Zz
xi‘jz = é:xz'\\j 3
........................................... Lpreesesee e
- &k
£ N
................................ = R s » s semms
x e brx Y4 2
= 2 W
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(i)

b. Solve:

o
......................... e s e
oL ¥\
................................... e

log,1.25

= log. log
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(iii) log, 100 [2]

I e

A J
___________ - 22 (2) (i) )
&
.............................. 1uu)
= oL 2 e -— G < e s *
.................................................. e
= ZWn & — 361 K',.. 2
................................... -
o5
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e. Find the equation of the tangent to the curve y = g &

at the point where x = 0.5

[3]
................................................ s et s
................. ﬂ:“zaz

d
\»)\'\QV\ A = o-C
.......................................................... T T
— 2ulo"S 1 =
.................. AA:—Za\)a“Aj:e
................... d\VL:’ N - N
P+ ( 0.5\
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Question 12 (11 marks)
a. Atank initially has 3000 litres of water and is leaking according to the formula

- 0.135¢
V="VV,e where 7 is in hours.
(i) Find the value of V7, . [1]
Imha'\(j => =0 V = 2000
(=]
r. Bevws =Y, &
\/\o =~ % pooo0o U/\'\—w
(ii) Find the value of V' after 5 hours. [1]
Give your answer correct to 1 decimal place.
.; ......................................... __O’.\s.s’cg) ...............................
whe %’S/ N = 2000 &
- 15 2F-5 Libres
(iii) Find the time taken for the volume of water to fall to 250 litres. [3]

Give your answer to the nearest minute.

N =250, =7

......................... ;.6.;’.i.g§.%.............-...-..........------.....-....................
e .
...................................................... BB - < mmsomcomn s £ o e « i s v
........................ _osst oz Nog (L)
............................................................... ‘.... N T
t= log, &
................................................... e comess s
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b. (i) Factorise the expression 2x%-x-1.

s @) = (X)L

................ ;(?&")(.7”“"‘

(ii) Hence, solve the equation

2sin® 2x - sin 2x = 1 for 0° < x < 360°. [4]

Qv 24 -\ T O Vg 2 Sin 2+l =O
Sim e = | Shrm 2 = - L ¢ p&Zx<TP
..................................................................................... IR
22 A0 SO e
s = &5° 225 2ot = 2\0 330 sHo
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	 Attempt ALL questions.

