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Section |

10 marks

Attempt Questions 1-10

Allow about 15 minutes for this section

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

1. Whatis the value of f(2a + 1) if f(x) = 3x — 2
A. 6a-—2
B. 6a—1
C. 6a+1
D. 6a+ 2

2. Theline 5x —y — 4 = 0 passes through the point (k, 26). What is the value of k?
A 3

B. 4
C. 5
D. 6

3.  What type of relation is shown by the graph below?

y

One-to-0One
One - to - Many

Many - to - One

O 0 ® »

Many - to - Many
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4. Which of the Venn diagrams shows A N B’ shaded?

A. B.
A B A B
C D.
A B A B
5. The probability distribution for the random variable X is shown below.
X 2 3 4 5 6 7 8
1 1 3 1 3 1 1
P(X =x) — - — - — — —
16 8 16 4 16 8 16

Whatis P(3 < X < 7)?

1
A5
5
B. 3
3
C. 3
7
D. 3

6. Solve|lx—3]—-8=0

x=11

A

B. x=50rx=-11
C. x==50rx=11
D

. x=5o0rx=11
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7.  Which of the following is true for the quadratic equation 3x% + x + 4 = 0?

The roots are rational

A

B. There are no real roots
C. Theroots are equal

D

. Theroots are irrational

8.  Asector has an angle of gsubtended at the centre of a circle. The radius is 6 cm.

The exact area of the sector is?

A. mcm?

B. 3mcm?
C. 6mcm?
D. 12m cm?

9. Afunction is defined as g(x) = 12x3 — 8x + 14

Evaluate g'(—2).

A. —152
B. —66
C. 136
D. 150

10. The variance of a discrete random variable X is Var(X) = 5.01

Calculate Var(5X — 2)

A. 25.05
B. 26.05
C. 125.25
D. 126.25

End of Section |
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Section Il

55 marks

Attempt Questions 11 - 26

Allow about 1 hour and 45 minutes for this section

- Answer the questions in the spaces provided. These spaces provide guidance for the expected length of
response.

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

- 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

(a) Express (2\/§ + 1)(2 - \/§) in the form of a + bv/3 where a and b are integers.

(b) Show algebraically that f(x) = is an odd function.

x2+3
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(c) Rewrite the following expression without any negative or fractional indices.
2
12x73y?
1
Xyz2

Question 12
If f(x) =x?and g(x) = 2x + 1:
(@)  Find the composite function f(g(x))

(b)  What is the domain and range of the composite function f(g(x))?
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Question 13

Differentiate f(x) = 2x? — x + 3 from first principles.

CTHS 2020 Year 11 Mathematics Advanced AP2 -7-



Question 14

Differentiate with respect to x:

Question 15

A circle is given by the equation x? + y2 + 6x — 12y = 19
What is the centre and radius of this circle?
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Question 16

x%—4 ow that ,()_2(x+4)(x+1)
2x4+5 oW e fo = (2x+5)2

(@) If f(x)=

(b) Hence, or otherwise, find the equation of the tangent to f(x) = P

Give your answer in general form.
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(c) The graph below shows the graph of y = f(x).

On the same set of axes sketch the gradient function.

/TN

(2]

sy

N

' N

ey 4

/

sy

yi=fx)

CTHS 2020 Year 11 Mathematics Advanced AP2

-10 -



Question 17

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

y=fx)

(@) Use the graph of y = f(x) to draw a neat sketch of y = —f(x) on the diagram below.

¥
/ ty=£f
- ,.": #
3 /2
v A
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(b) Use the graph of y = f(x) to draw a neat sketch of y = —f(—x) on the diagram below.

¥
1 'y =f(0)
A ':: x
| \ i 2
v \

Question 18
(a) Convert 111—: to degrees.
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Question 19

Sketch the graph of y = 2 sin 8 over the domain 8 € [—180°,180°]

A

—180° —-90°

18

Question 20

Determine the value(s) of 6 for 2 cos 8 + 1 = 0 over the domain 8 € [0, 4]

CTHS 2020 Year 11 Mathematics Advanced AP2
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Question 21

The probability distribution of a random variable X is shown below

X -2 -1 0 1 2

P(X=x) | 0.1 a 02 | 02 a

Calculate the value of a.

Question 22

Jasmine is planting flowers in her garden. The probability that an individual flower survives is 0.35.
Jasmine plants 5 flowers.

What is the probability that at least one flower survives? Answer correct to two decimal places.
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Question 23

In a game of chance, Mr Mathface tosses 2 coins. He wins $10 for 2 heads, $5 for 2 tails and nothing for
a head and a tail.

(a) Use atree diagram to complete the probability distribution table below for the game of chance.

X $0 $5 $10

P(X=%x)

(b) Determine the expected value of this game

(c) If the game costs $4 to play, would Mr Mathface expect to win or lose money in the long term?
Justify your answer with suitable calculations.
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Question 24

The probability distribution of a discrete random variable X is shown below.

p(x)

I;
1
+ e o
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Question 25

Four identical balls numbered 1, 2, 3 and 4 are placed into a box.
A ball is randomly drawn from the box and not returned to the box.

A second ball is then randomly drawn from the box.

(a) What s the probability that the first ball drawn is numbered 4 and the second ball drawn is numbered 1?

(b)  What is the probability that the sum of the two numbers on the two balls is 5?

(c) Given that the sum on the two balls is 5, what is the probability that the second ball drawn is a

number 17?
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Question 26

The displacement of a particle moving in a straight line is given by:
x =9t —t*
where x is the displacement from the origin in metres and t is the time in seconds, for t > 0.

Sketch the displacement time graph and then determine the total distance travelled in the first 3

seconds.

End of Paper
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Section Il Extra writing space

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

CTHS 2020 Year 11 Mathematics Advanced AP2 -19-



Section Il Extra writing space

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

10 marks

Attempt Questions 1-10

Allow about 15 minutes for this section

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

1. Whatis the value of f(2a + 1) if f(x) = 3x — 2

A. 6a—2 'F(Zo&\\ = 3(7_,. ....) -2
B. 6a—1 = 6&"’3"2.

C. 6a+1 - bt

D. 6a+2

2. Theline 5x — y — 4 = 0 passes through the point (k, 26). What is the value of k?

3 S(e) -26 -4=0
B. 4 sk =30
C 5 o =6
D. 6

3.  What type of relation is shown by the graph below?
y {o one

MOM.U ‘|‘°

\\

One - to - One
One - to - Many
Many - to - One

O 8w >

Many - to - Many
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4. Which of the Venn diagrams shows A N B’ shaded?

A

B.
A B B
C. D.
A B A B
5. The probability distribution for the random variable X is shown below.
X 2 3 4 5 7 8
1 1 1 1 1
PX=x) | — 1 el o 3 E 1
16 8 16 4 16 8 16
3 4434
Whatis P(3 < X < 7)? P(SCXS‘I) e 4 \ 0§

1
A'E
5
B.g
7
D.g

6. Solve|x—3|-8=0

A x=11
B. x=50rx=-11

D. x=50rx=11

(x-?%—%:o or —(x—3)-x=o

xX -

iH=o
%=\

or

or

-DC _s:o
x=-
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7.  Which of the following is true for the quadratic equation 3x? + x + 4 = 0?

2
A. The roots are rational A = (() - 4(3) (4)
B.. There are no real roots = T
C. The roots are equal = -41.
D. The roots are irrational Since A< o, ho real f‘oerb

8. Asector has an angle of g subtended at the centre of a circle. The radius is 6 cm.

The exact area of the sector is?

A. mwcem?
L 1T
2 - L x L
B. 3mcm = =z (; b3 3
“ = l"&x%
2
D. 12mrcm :é‘\'(cw\z

9. Afunction is defined as g(x) = 12x3 — 8x + 14

Evaluate g'(—2).

3¢ =36a" - §

A —152 N

B. —66 3'(’7-) =36(-2) -%
o e -3

D. 150

10. The variance of a discrete random variable X is Var(X) = 5.01

~
Calculate Var(5X — 2) C-'r\¢~l\3€_ \n Scale los‘ S

A. 25.05 VW(GX-’L) - Sl\lof ()()
B. 26.05
¢ 1525 - 5% (s-0)
D. 126.25 = 125.215

End of Section |
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Section Il
55 marks
Attempt Questions 11 - 26

Allow about 1 hour and 45 minutes for this section

- Answer the questions in the spaces provided. These spaces provide guidance for the expected length of

response.

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

(a) Express (2\/§ + 1)(2 - \/§) in the form of a + b3 where a and b are integers.

(b) Show algebraically that f(x) = is an odd function.

x2+3

. 0dd Lunchions . ."T("?.C) SR
B o o

......... ST
xt+3

-"( 1 ) .......................................................................
xt+3

o L) s on edd funchion.
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(c) Rewrite the following expression without any negative or fractional indices.

2
12x73y?
1
xyz2

Question 12
Iff(x) =x?and g(x) =2x + 1

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

domoin: xe (-o0,00) oxis f Symmetry s e

domoin: all alx Donbned| ST

rorge: ye [0,00) | desvew /. = -o:5

fonge: TYyo . this for | verlex: £gco9)= (209 +)’
-‘-‘u_“ Madﬂ-% =0

s Verlex = (-0-5,0)
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Question 13

Differentiate f(x) = 2x2 — x + 3 by first principals.

................................................... Ptz 20x) =0t 43

= 202 +Aoh FLhE -2 —h +3
....l..........“.“.a ..... ..p.&#.\)..-..‘c&s ..........................................................
4 (), =h2e T ] TS U UU U T VT T U U U U U U U T
T e eraen 2o —h +5) (202 e £3)

[T

......... =hh—':o KON+ =1
K

............. TP TPMPN

......... = hve . AN Ao =l

......... =........20) *+4x-|
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Question 14

Differentiate, with respect to x:

(@ 4x73
..... v e R
() y=(5+2x?):
A
............................ U= S.'!'.Z.x".'.....'.3= u
w = 4«

Question 15

A circle is given by the equation x2 + y2 + 6x — 12y = 19

What is the centre and radius of this circle?

3
- = |

R o Y Y N S Vi
................... YA ¥% 4 3%
2 2L _ -
Abex 49 bRy 436 s A&
B T ) T Y
e Cendven (23,06

radivst € uands
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Question 16

B x%—4 oy 2+ (x+1) (= xt- y V= 2x +S
(@ If f(x)= — show that f'(x) = —(2x+5)2

= (\ 'cx) as req,ui(‘ed_-

-3
(b) Hence or otherwise find the equation of the tangent to f(x) = tE at the point (1, 7)

Give your answer in general form.

Crodiend of dorgent: £'01) = 2 (14114 2)
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(c) The graph below shows the graph of y = f(x).

On the same set of axes sketch the gradient function.

LK SR
* 4
— Al \— D >
i // . \\_-
y=fx) \ \
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Question 17

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

\*<

y=f()

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

CTHS 2020 Year 11 Mathematics Advanced AP2 -11-



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

Question amended to reflect correct use of notation

¥

Jc-{lc_-—x) fy=1e

Question 18
(a) Convert 111—: to degrees.
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Question 19

Sketch the graph of y = 2 sin 8 over the domain 6 € [—180°,180°] 2
A
J
) / \
—180° —-90° 90° 180° 97
=1
\ N
v
s A

Question 20

Determine the value(s) of 8 for 2 cos @ + 1 = 0 over the domain 8 € [0, 47|

CTHS 2020 Year 11 Mathematics Advanced AP2
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Question 21

The probability distribution of a random variable X is shown below

X -2 -1 0 1 2

0.1 a 0.2 0.2 a

P(X=x)

Calculate the value of a.

Ol o 402 402 +a=1
.................... O S xa. =
............................... 20t S S L

O S O S

Question 22

Jasmine is planting flowers in her garden. The probability that an individual flower survives is 0.35

Jasmine plants 5 flowers.
What is the probability that at least one flower survives? Answer correct to two decimal places.
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Question 23

In a game of chance, Mr Mathface tosses 2 coins. He wins $10 for 2 heads, $5 for 2 tails and nothing for
a head and a tail.

(a) Use atree diagram to complete the probability distribution table below for the game of chance.

H, WM
H<
T, HT

H, TH
_l/
X TU
7
X $0 $5 $10

P(X=x) _,E "[il_‘ :’

(b) Determine the expected value of this game

(c) If the game costs $4 to play, would Mr Mathface expect to win or lose money in the long term?
Justify your answer with suitable calculations.
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Question 24

The probability distribution of a discrete random variable X is shown. 2
p(x)

9 A
=T
ST
75
- T
>
. T
25
LT
75
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Question 25

Four identical balls numbered 1, 2, 3 and 4 are placed into a box.
A ball is randomly drawn from the box and not returned to the box.

A second ball is then randomly drawn from the box.

(a) What is the probability that the first ball drawn is numbered 4 and the second ball drawn is 1
numbered 1?7

(b)  What is the probability that the sum of the two numbers is 5? 1

(c) Given that the sum on the two balls is 5, what is the probability that the second ball drawn is 1
numbered 1?

sumS) = P(Aﬂ %>

P(3 ball i 1
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Question 26
The displacement of a particle moving in a straight line is given by

x =9t% —t*
where x is the displacement from the origin in metres and ¢ is the time in seconds, for t > 0.

Sketch the displacement time graph and then determine the total distance travelled in the first 3

Leading, oeflicent =14, . polyromial. dagree 4.

seconds.

= 22 2+0)E-H
A:a t= "’3, ..............................

Vericad axis 1ndexcept =0.
......................... AKX e TS DOV T fofrlere 1B ITS,
*mpﬁﬂ-—’l’,’ \\\
s oo S0, odiend ok rngent 2.0,
/ N\
& { + $ e
Y 3 t
...... 'I' 4
...... TR ARURRRURN W 43 | S AN o Yo NN
R | T AT
. 2 3 \4
ax = ge-at Distonce=21 [‘T(Té‘ ). -, éﬂ ]
d}' =2(%~L“% .........
3!
dzo,..0=26@-2¢%) S S ML
d}’c—OOrq-&%o A0 5m
Y
...................................... s:
3
L A FON TR

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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