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CHERRYBROOK TECHNOLOGY HIGH SCHOOL

YEAR 11

AP2

MATHEMATICS ADVANCED

Time allowed — 2 hours plus 10 minutes reading time

General + Attempt all questions
Instructions *  Write your name on the question paper
Write using black pen
NESA approved calculators may be used
The NESA reference sheet has been provided
* For questions in Section Il, show relevant mathematical reasoning

and/or calculations

Total marks: Section | — 10 marks (pages 3 — 6)
70 + Attempt Questions 1-10
Allow about 15 minutes for this section

Section Il — 60 marks (pages 7 — 23)
+ Attempt Questions 11-30
Allow about 1 hour and 45 minutes for this section
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Section |

10 marks
Attempt Questions 1 - 10
Allow about 10 minutes for this section

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

1 What is the domain of the function f(x) =vVx +3 ?

(A) x>3
(B) [-3,)
(C) x<3
(D) [-3,0]

2 What is the centre and radius of the circle with equation (x + 3)? + (y — 1)?2 = 25?

(A) Centre (—3,1) and radius 25
(B) Centre (—3,1) and radius 5
(C) Centre (3,—1) and radius 25
(D) Centre (3,—1) and radius 5

3 Consider the functions f(x) = x2? and g(x) = x + 2. Which of the following expressions is equal to

flg) —g(f(0)?

(A) 4x+2

(B) 2

(C) 4x+4
(D) x?2—x—-2
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4 The graph of y = f(x) is shown below.
V

For what values of x is the curve discontinuous?

(A) x=—-2andx =2

(B) x=-2, x=1andx =2
(C) x=-2,x=2,x=1.2
(D) x=-2,x=2,x=3

5 A bag contains 4 green marbles and 6 blue marbles. Two marbles are selected at random without
replacement.

What is the probability that at least one of the marbles selected is green?
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6 Which of the following best represents the graph below?
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(A) y = cosecx
(B) y=secx
(C) y=cotx
(D) y=—secx

What is the equation of this curve?
(A) y=x(x+1D(x—-2)

B) y=—-x(x—1(x+2)

€ y=x(x-1x+2)

(D) y=—x(x+1)(x—2)

CTHS Year 11 Mathematics Advanced AP2 2022



8 Observe the following diagram:
Vi

Y

9] X

What is the gradient of the line £ ?

(A) V3
(B) ’

V3
(€ -3
(D) ’

V3
2_
9 Which expression is equivalent to %)?6 ?
-X

-5x+6
A
(A) 2

x—3
B
() 2+x

x-3

C —
© x+2

x-3
D
(D) —

10 There are two events A and B. In which case are the events A and B independent?

(A) P(A|B)=0.5and P(4)=0.4 and P(B)=0.5
() P(4)=0.9 and P(B)=0.4 and P(4n B)=0.36

(C) P(A|B) =% and P(4) =% and P(B) :%

(0) P(A)=sand P(B)=1 and PANB) =+

End of Section |
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Section Il

60 marks
Attempt Questions 11 - 30
Allow about 1 hour and 45 minutes for this section

Instructions 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 at the back of this booklet.
If you use this space, clearly indicate which question you are answering.

Question 11 (2 marks) Marks

What is the exact value of cot 240° cos 120° ? 2

Question 12 (2 marks)

Find the value of x if V75 + V27 = Vx 2
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Question 13 (4 marks) Marks

Given that log, b = 2.75 and log, ¢ = 0.25, find the value of:

(a) log, (g) 1
(b) log. b 1
(c) log, (bc)? 2
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Question 14 (2 marks) Marks

, differentiate f(x) = 2x? + x.

fx+h) - f(x)
h

Using first principles, f'(x) = %}ng

Question 15 (2 marks)

Given cosf = —% and tan @ > 0 , find the exact value of sin@ .
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Question 16 (2 marks)

Solve2cos8+1=0for0 <8 < 360°

Question 17 (2 marks)

A function is defined as f(x) =4 —27*.

(a) Find the value of f(—2)
(b) Determine if f(x) is even, odd or neither, justify your answer with
working.

Questions 11-17 are worth 16 marks in total
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Question 18 (8 marks)

Differentiate the following with respect to x. Leave your answers in simplified form
with positive indices:

(a) y =7x3 —5x + 2

(b) y =+vV2x —3

(c) y==

Question 18 continues on page 12
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(d) y =3x*(2 - x)°

Question 19 (2 marks)

A jar contains 12 lollies in wrapping. Six lollies have red wrapping, four have yellow
wrapping and two have green wrapping. Two lollies are drawn without replacement.
Find the probability that the lollies have the same coloured wrapping.

CTHS Year 11 Mathematics Advanced AP2 2022
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Question 20 (3 marks)

sin x 1+cosx
Prove that + =2cosecx

14+cosx sin x
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Question 21 (4 marks)

A tangent is drawn to the parabola y = x? — 4x at the point P. The tangent has a
gradient of 6.

(a) Find the coordinates of P

(b) Find the equation of the normal at P in gradient-intercept form.
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Question 22 (6 marks) Marks

Malachi sets out on a bushwalk leaving the start of the track (S) on a bearing of
150°T for 4.8 km until he reaches the waterfall (W).

He then walks due east for 6.1 km until he arrives at the edge of the canyon (C).

N
E\ NOT TO
S 5\ SCALE
\
AN
4.8 km \\ N
/4 6.1 km C

(a) What is the size of ZSW(C? 1
(b) Show that the distance of the canyon (C) from the start of the track (S) is 2

9.5 km, correct to one decimal place.

Question 22 continues on page 16
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(c) Hence, find the bearing of the start of the track (S) from the canyon (C), to
the nearest degree.

Question 23 (1 mark)

The curve below represents the graph of y = f(x).

On the same graph given below, sketch y = f'(x).

YA

< > X
\i}/c d \
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Question 24 (3 marks)

For the probability distribution below, it is given that E(X) = 2.1.

X 1

P(X =x) a

0.5

Find the values of a and b.
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Question 25 (2 marks)

The area of the major sector shown below is 337 cm? .

3

Find the radius of the sector.
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Question 26 (2 marks)

The table below represents a discrete probability distribution.

b 0 1 2 3 4
P(X=x) |01 0.4 0.3 0.15 0.05
(a) Calculate the value of P(1 < X < 4)
(b) Given E(X) = 1.65, find the value of the variance, Var(X).

Question 27 (3 marks)

Given that the area of AABC is 12 cm? with side lengths AB = 8 and BC = 6, find the
size of ZABC.
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Question 28 (3 marks)

If y = a(x + b)? + c represents the parabola shown below,
find the values of a, b and c.

;
(0,16)
(~2,0) / v \(4, 0
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Question 29 (3 marks)

Solve the equation 2log, x —log,(x +3) =2
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Question 30 (4 marks) Marks

In the diagram below, a vertical tower AB and a straight road CD are on level ground.
The tower is due north of C and D is 1000 metres due east of C.

From C and D, a person observes the angle of elevation of the top of the tower to be
11° and 8° respectively.

A

F
-

A | h metres

North

East

Let h be the height of the tower AB.

(a) Show that BC = hcot11°

Question 30 continues on page 23
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(b) Find the height of the tower, correct to one decimal place.

End of Paper
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Section Il Extra writing space

If you use this space, clearly indicate which question you are answering.
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Section Il Extra writing space

If you use this space, clearly indicate which question you are answering.
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2022 Year 11 Mathematics Advanced AP2 Section | — Answer Sheet

Name: Class: 11MTA22

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
AO B @ cO O

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

A @ @ cO O

= |f you change your mind and have crossed out what you consider to be the correct
answer, then indicate the correct answer by writing the word correct and drawing an
arrow as follows. / correct

Ar@® B @ cO b O

4. AO BO CcO DO
5. AO BO ¢cO DO
66 AO BO cO DO
7. AO BO CcO DO

10. A O B O cO DO
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Solwh'ons

Class: 11MTA22

Name:

CHERRYBROOK TECHNOLOGY HIGH SCHOOL

YEAR 11

AP2

MATHEMATICS ADVANCED

Time allowed — 2 hours plus 10 minutes reading time

General + Attempt all questions
Instructions *  Write your name on the question paper
Write using black pen
NESA approved calculators may be used
The NESA reference sheet has been provided
For questions in Section I, show relevant mathematical reasoning

and/or calculations

Total marks: Section | — 10 marks (pages 3 — 6)
70 + Attempt Questions 1-10
Allow about 15 minutes for this section

Section Il — 60 marks (pages 7 — 23)
Attempt Questions 11-30
Allow about 1 hour and 45 minutes for this section
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Section |

10 marks
Attempt Questions 1 - 10
Allow about 10 minutes for this section

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

1 What is the domain of the function f(x) =vVx +3 ?

(A) x>3 X;VB‘Z’O
=3.) L2 3
(C) x<3
(D) [-3,]

2 What is the centre and radius of the circle with equation (x + 3)? + (y — 1)?2 = 25?

2 2 2
(A) Centre (—3,1) and radius 25 (L - h) ‘{/(\(j - k_> -
Centre (—3,1) and radius 5

(C) Centre (3,—1) and radius 25
(D) Centre (3,—1) and radius 5

3 Consider the functions f(x) = x2? and g(x) = x + 2. Which of the following expressions is equal to
(A)) 4x+ 2

flgt)) —g(f()? i
{ (z+2) Hﬁ (x \>
(B) 2

2
(€) 4x+4 :(’7(_'\’2> — (%?‘_(,2>
(D) x?2—x—-2
2
= 712'+ZPX,+i% — =L

= Fx42
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4 The graph of y = f(x) is shown below.
V

\ .

For what values of x is the curve discontinuous?

(A) x=—-2andx =2
(B) x=-2, x=1andx =2
(C) x=-2,x=2,x=1.2

x=—2,x=2,x=3

5 A bag contains 4 green marbles and 6 blue marbles. Two marbles are selected at random without
replacement.

What is the probability that at least one of the marbles selected is green?

" | — P(V\O jr’e,@/"\S

(®) :l/fo(l%\
© - (&

(O
(D) 0'

—_
= W

—
|oo Wi o

—
W

CTHS Year 11 Mathematics Advanced AP2 2022 4



6 Which of the following best represents the graph below?

X

J/"
| A |
| 3 |
I |
] |
| " |
I = |
I |
I |
I 1 |
I |
] |
] |
_1é’,00 0 éoo

I |
| 1 :
] |
| |
| -2 |
I |
| |
| o [
I 2 |

@ Yy = cosecx

(B) y=secx

(C) y=cotx

(D) y=—secx

7
I\y
€ ) 0 2\ >

What is the equation of this curve?

(A) y=x(x+1(x-2)

B) y=—-x(x—1(x+2)

(€ y=x(x-1x+2)
y=—x(x+1)(x—2)
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8 Observe the following diagram:

VA
nga:ﬁvﬁ\lﬂ
607 _ _ 4 60
0 N ; p= - TAN
4 or _
A
What is the gradient of the line £ ? m
N
(A V3 M
(B) L P Y
ﬁ
. . . x*=5x+6
9 Which expression is equivalent to ———— 7?
-X
-5x+6
W = (7( -3)(%-2)
x-3 S~ —— N
® S <2_—;c>(2+7b>
x-3
© ) ('x_ 33()/3

() ~— /(//[) CZ«HL)

10 There are two events A and B. In which case are the events A and B independent?

(A) P(A|B)=0.5and P(4)=0.4 and P(B)=0.5

P(4)=0.9 and P(B)=0.4 and P(4B)=0.36

(C) P(A|B) :% and P(A) :% and P(B) = ll

0
(0) P(A)=sand P(B)=1 and PANB) =+

End of Section |

CTHS Year 11 Mathematics Advanced AP2 2022
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Section Il

60 marks
Attempt Questions 11 - 30
Allow about 1 hour and 45 minutes for this section

Instructions 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 at the back of this booklet.
If you use this space, clearly indicate which question you are answering.

Question 11 (2 marks) Marks

What is the exact value of cot 240° cos 120° ? 2

Question 12 (2 marks)

Find the value of x if V75 + V27 = Vx 2

LngJExJ_Z’fFWM—:?
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Question 13 (4 marks) Marks

Given that log, b = 2.75 and log, ¢ = 0.25, find the value of:
b 1
(a) log, (E)

A R i
=2 e,
(b) log. b [ b 1
O
log b = I
...................................... .{Omc
......................... S
0.-25

(c) log, (bc)? 2
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Question 14 (2 marks) Marks

VACKRONAC))
h

Using first principles, f'(x) = %1rr01 , differentiate f(x) = 2x? + x.

Question 15 (2 marks)

Given cosH:—§ and tan @ > 0 , find the exact value of sin@ .

CTHS Year 11 Mathematics Advanced AP2 2022



Question 16 (2 marks)

Solve2cos8+1=0for0 <8 < 360°

Question 17 (2 marks)

A function is defined as f(x) =4 —27*.

(a) Find the value of f(—2) 1
......................................................... o N
...... G B A S
........................ S
(b) Determine if f(x) is even, odd or neither, justify your answer with 1
working.

T P S TR LR L R L R R R R R R T P T P P P P R P PP PP P TP PP PR P PR PP T Y

Questions 11-17 are worth 16 marks in total
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Question 18 (8 marks) Marks

Differentiate the following with respect to x. Leave your answers in simplified form
with positive indices:

(a) y =7x%—5x+2 1
........................................ e
d ........ A I = W
14
(b) y=+v2x—3 ‘ 2

(c)

Question 18 continues on page 12

CTHS Year 11 Mathematics Advanced AP2 2022 11



(d) y =3x*(2 - xai
- (L -X
220 M ( L) g

. e >+(§Lq>(—3(?f X)L>

Question 19 (2 marks)

A jar contains 12 lollies in wrapping. Six lollies have red wrapping, four have yellow 2
wrapping and two have green wrapping. Two lollies are drawn without replacement.
Find the probability that the lollies have the same coloured wrapping.

CTHS Year 11 Mathematics Advanced AP2 2022
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Question 20 (3 marks)

sin x 1+cosx

Prove that +— = 2cosecx
I+cosx sin x

2
LHS= Sin®oC (1 4 osx)

CTHS Year 11 Mathematics Advanced AP2 2022
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Question 21 (4 marks) Marks

A tangent is drawn to the parabola y = x? — 4x at the point P. The tangent has a
gradient of 6.

(a) Find the coordinates of P 2

(b) Find the equation of the normal at P in gradient-intercept form. 2

CTHS Year 11 Mathematics Advanced AP2 2022
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Question 22 (6 marks) Marks

Malachi sets out on a bushwalk leaving the start of the track (S) on a bearing of
150°T for 4.8 km until he reaches the waterfall (W).

He then walks due east for 6.1 km until he arrives at the edge of the canyon (C).

N
NOT TO
SCALE
/4 6.1 km C
(a) What is the size of ZSW(C? 1
30 (tazinterier LS om FMMWS) .............
o o
AN VYN O Yo T ik o
v B
(b) Show that the distance of the canyon (C) from the start of the track (S) is 2

9.5 km, correct to one decimal place.

Question 22 continues on page 16

CTHS Year 11 Mathematics Advanced AP2 2022
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(c) Hence, find the bearing of the start of the track (S) from the canyon (C), to 3
the nearest degree.

Question 23 (1 mark)

The curve below represents the graph of y = f(x). 1

On the same graph given below, sketch y = f'(x).

-}.'

\
3;{ '()Q
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Question 24 (3 marks) Marks

For the probability distribution below, it is given that E(X) = 2.1. 3
X 1 2 3
P(X =x) a 0.5

Find the values of a and b.

CTHS Year 11 Mathematics Advanced AP2 2022 17



Question 25 (2 marks) Marks

The area of the major sector shown below is 337 cm? .

S E

Find the radius of the sector.

Arle of popior 9@(}9/:277,27,_

—

[ 2 (1T
S
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Question 26 (2 marks) Marks

The table below represents a discrete probability distribution.

X 0 1 2 3 4
P(X=x) |0.1 0.4 0.3 0.15 0.05
(a) Calculate the value of P(1 < X < 4) 1

(b) Given E(X) = 1.65, find the value of the variance, Var(X). 1
—_ PA

Question 27 (3 marks)

Given that the area of AABC is 12 cm? with side lengths AB = 8 and BC = 6, find the 3
size of ZABC.
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Question 28 (3 marks) Marks

If y = a(x + b)? + c represents the parabola shown below, 3
find the values of a, b and c. A
: 4 Man mefbods
(0,16) do Mty gpd T
(=2,0) / \(4 0)
2
5— ..... OLO(“O)"'C ........................................................................................
..... ..::.“’a:‘c“;)‘t‘:z“ll"j“é;.;i...;i:;.u.&'. ....‘.i:.a......................................................................
= o+ 2abx +abT FC
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Question 29 (3 marks) Marks

Solve the equation 2log, x —log,(x +3) =2 3

2. 2
..................................... e SRR o
....................................... o o e
................................................. S
........................................ 0 =S
......................................... S I
...................................... A= (k)
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Question 30 (4 marks) Marks

In the diagram below, a vertical tower AB and a straight road CD are on level ground.
The tower is due north of C and D is 1000 metres due east of C.

From C and D, a person observes the angle of elevation of the top of the tower to be
11° and 8° respectively.

A

F
-

A | h metres

North

East

Let h be the height of the tower AB.

(a) Show that BC = hcot11°

Question 30 continues on page 23
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(b) Find the height of the tower, correct to one decimal place.

End of Paper

CTHS Year 11 Mathematics Advanced AP2 2022
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Section Il Extra writing space

If you use this space, clearly indicate which question you are answering.
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Section Il Extra writing space

If you use this space, clearly indicate which question you are answering.
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2022 Year 11 Mathematics Advanced AP2 Section | — Answer Sheet

Name: Class: 11MTA22

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
AO B @ cO O

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

A @ @ cO O

= |f you change your mind and have crossed out what you consider to be the correct
answer, then indicate the correct answer by writing the word correct and drawing an
arrow as follows. / correct

Ar@® B @ cO b O

4. AO BO CcO DO
5. AO BO ¢cO DO
66 AO BO cO DO
7. AO BO CcO DO

10. A O B O cO DO
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