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Section |
10 marks
Attempt questions 1 - 10

Allow about 15 minutes for this section

Clearly indicate your multiple-choice answers in your solutions.

1. Which of the following is true for the function f(x) = ;—2 - 2?

(A)  Even function
(B) Odd function
(C) Zero function
(D) Neither an even, odd or zero function

2. Which one of the following graphs could represent the line with equation 2x —y =3 7?

(A) Y (B) Y

~

() y (D) y
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3. Evaluate 10g7%.

(A =7
(B) -2
c 2
(D)

4 Ive th ion — 9=0
. Solve the equation \/E_ =
16
(A) X = a

8
(B) X = E
@ «x =§
(D) x=6

- ?
sin 60°

5. What is the exact value of sin 135° +
2v2 —/3

V6
2v2 -1

V2

V2 +/3
NG

2v2 +1
V2

(A)

(B)

(C)

(D)
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6. The graph of y = g(x) is shown below.
For what values of x is g(x) increasing?

>~
—

y=g)

0.5 15/ T N\es 0 1o

A

(A)  (—=0.5,6) U (9,)
(B) (—0.5,4.5) U (7.5,00)
() (4.5,7) U (10,)

(D) (—o0,—0.5) U (6,9)

7.  Which of the following is the most simplified with a rational denominator equivalent

V208
V108

[o¢]

to

E

(A)

N
gll\)
Wl 3
O

(B)

(€)

(D)

N
w
w| = o‘
Ul =
‘:\ ﬁl‘il
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8. The graph of y = f(x) is shown below.

.I'-
A

v =Ax)

Which graph could represent y = f'(x) ?

(A) $ (8) y=r(x)
y=7t) \ /
(© ‘ D) S
y=70) Y=
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9. Itis assumed that the number N(t) of ants in a certain nest at time (t) is given by:

N(t) =

Tte-t where A is a constant and t is measured in months.
e

Attimet = 0, N(t) is estimated at 2 x 10° ants. What is the value of A?

(A)
(B)
(€)
(D)

2x107°
2 x 10°
4x1075
4 x 10°

10. The function f(x) = In(2x~1) can be graphed by applying which transformations to

the graph of g(x) = Inx?

(A)
(B)
(€)
(D)

A reflection in the y-axis, then a vertical translation of In 2
A reflection in the x-axis, then a vertical translation of In 2
A reflection in the x-axis, then a horizontal translation of In 2

A reflection in the y-axis, then a horizontal translation of In 2

End of Section 1
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Section |l

40 marks
Attempt all questions
Allow about 1 hour and 15 minutes for this section

Instructions e Answer the questions on blank paper or 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 Ensure your questions are clearly labelled and submitted in the correct
order.

Question 11 (2 marks) Marks

Given that f(x) = 2x? — x and g(x) = 2x — 3, write an expression for

2
f(g(x)) given in the form ax? + bx + ¢ , where a, b and c are integers.
Question 12 (2 marks)
Solve the equation 2

Slogiox = 3 + 2logpx
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Question 13 (2 marks) Marks

A sector of a circle is shown below. Point A is the centre of the circle and 2

T
£ BAC = E radians.

The arc BC has a length of 81 units.

4

Find the area of the sector. (Give your answer in terms of m)

See over for Question 14
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Question 14 (1 mark) Marks

7
Given sinf = r for an obtuse angle 8, find the exact value of cos 8. 1
Question 15 (2 marks)
Solve |2x — 3| = 15 2

See over for Question 16
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Question 16 (3 marks)

Use algebra to solve the following simultaneous equations:

y=x—2
y? +x%2 =10

See over for Question 17
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Question 17 (4 marks) Marks

Let 3x%2 + 12x — 24 = 3(x + a)? + b where a and b are constants.

(a) Find the value of a and b. 2

(b) Hence, determine the vertex and the x — intercepts for the function 2
f(x) = 3x2 + 12x — 24. Express your answer for the x — intercepts in

the form ¢ + d+/3 where c and d are integers.

See over for Question 18
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Question 18 (4 marks)

Differentiate, with respect to x.

(a) (5x*—3)*

(b) 3x?-—4
x+5

See over for Question 19

Questions 11-18 are worth 20 marks in total
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Question 19 (3 marks)

The function y = f(x) is defined as follows:

-1 whenx < =2
f(x) =142x when —2<x<0
3—x whenx =0

(a) Draw a sketch of the graph of y = f(x).

Ensure your graph is large enough to clearly label the intercepts and any
other relevant values.

y
4

(b) Evaluate f(=3) + f (%) + 21 (4).
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Question 20 (2 marks)

Differentiate f(x) = 2x2 — 3x by first principles using

fOe+h) - fx)
h

f') = lim

Question 21 (2 marks)

Given log, 3 = x and log, 5 = y, find an expression for log, 23—5 in terms of x
and y.
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Question 22 (4 marks) Marks

North

C
North

NOT TO SCALE

B

Lucy walks 4.2km from her house at A on a true bearing of 185°T to the park at
B. She then walks on a true bearing of 349°T to the shop at C. Lucy knows she
must walk 5.2 km from shop C to her house at A.

(a) Showthat zABC = 16° 1

(b) Hence or otherwise find the bearing of A from C. Answer correct to the 3
nearest degree.

CTHS Mathematics Advanced AP2 2021 15



Question 23 (4 marks)

A tangent is drawn to the curve y = x> — 3x2 — 60x, at the point where x = —2.

(a) Find the gradient of the tangent

(b) Find the equation of the normal to the curve through the same point.

See over for Question 24
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Question 24 (5 marks)

The number of fish, N, in a hatchery at time t months, is given by the formula:

N = Nye®322t where N, is a constant.

Initially there were 1000 fish in the hatchery.

(a)  Find the number of fish in the hatchery at the end of 8 months.
Answer correct to the nearest hundred.

(b) At the end of which month will the fish population exceed 50 000?

Question 24 continues over the page
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Marks

(c) Find the rate of increase in the number of fish at the end of six months.
Answer correct to the nearest hundred fish per month.

End of Paper

Write your full name on every page of your solutions.

Ensure your questions are in numbered order.

Scan every page of your solutions.

Check that your pdf file includes ALL of your pages.

Upload as one pdf file to Canvas before the submission box closes.

N Y B
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Section |
10 marks
Attempt questions 1 - 10

Allow about 15 minutes for this section

Clearly indicate your multiple-choice answers in your solutions.

1. Which of the following is true for the function f(x) = ;—Z - 2?

. 3
Even function = 2
_-:i —_ 2
(B) Odd function /?C ) ("1>
(C)  Zero function = 2 _ 9

s
(D) Neither an even, odd or zero function L
= §)

2. Which one of the following graphs could represent the line with equation 2x —y =3 7?

.

(A) y (B) y A1 -d= g

/

G
\
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3. Evaluatelog7%. \034 Ry
(A) -7 \
@ -2 _ - r)\ 63:} :{'
(c 2
D) 7 = —2
4 lve th jon — 9=0
. Solve the equation \/E_ =
16 b .9
@ ¥~ 81 =4
8 Jod =
(B) X = E q
© x :% v - b
&
(D) x=6
5. What is the exact value of sin 135° + 1n160° ?
2v2 —+/3 o A
(A) 4
NG SO\ U5 \%
@ 22t _ 4,2
2o B
2V2 ++/3
@ NG - D j— 242
2vV2 +1 &
(D)
V2
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6. The graph of y = g(x) is shown below.
For what values of x is g(x) increasing?

>~
—

y=g)

A

@ (=0.5,6) U (9, )

(B) (—0.5,4.5) U (7.5,00)
(C) (4.5,7) U (10,)

(D) (—o0,—0.5) U (6,9)

7.  Which of the following is the most simplified with a rational denominator equivalent

V208

o 08 ¢ PR /52
- 108 3
W = _ooln . JT
)2 BB
9 -
T3 = A3
(© ==
3v3 9
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8. The graph of y = f(x) is shown below.

- y=Ax)

Which graph could represent y = f'(x) ?

(A) A (B) by |
y=1x) \ /

(©) : (D) : e
y=70) Y=
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9. Itis assumed that the number N(t) of ants in a certain nest at time (t) is given by:

N(t) = where A is a constant and t is measured in months.

1+e-t

Attimet = 0, N(t)is estimated at 2 x 10° ants. What is the value of A?

(A) 2x1075 Hfﬂ’ro = 12X \Og
5 S 5
(B) 2x10 ;[Q\X |0 >\<Q

(C) 4x1075 r c
@4x105 A= 4x 10

10. The function f(x) = In(2x~1) can be graphed by applying which transformations to
the graph of g(x) = Inx?

(A)  Areflection in the y-axis, then a vertical translation of In 2
A reflection in the x-axis, then a vertical translation of In 2
(C) Areflection in the x-axis, then a horizontal translation of In 2

(D) A reflection in the y-axis, then a horizontal translation of In 2

End of Section 1

o' = lna - Inal
= a2 — oo
N e T Y

) \
QoPleskon Tloagl0) wp
the o~ aXIG a2 WNHR
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Section Il
40 marks
Attempt all questions

Allow about 1 hour and 15 minutes for this section

Instructions e Answer the questions on blank paper or 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 Ensure your questions are clearly labelled and submitted in the correct

order.
Question 11 (2 marks) Marks
Given that f(x) = 2x% — x and g(x) = 2x — 3, write an expression for 2

f(g(x)) given in the form ax? + bx + ¢, wherea b and c_are integers.
Plag-n) = 2faq-at- (23-3)
- [ag-aVlafng- ARl
s (-3 -3)"

OR_ L(0a-3) = 2/1a*-Ng47) - 2343
= QRg* —alfg + l%/ - W43
- Rd” - 2604 2]

Question 12 (2 marks)

Solve the equation 2

Slogiox = 3 + 2logox

loo, o - loq. oL = 3
Q\U Q\U
log fo | -3
\)lOK /—-}
g, < = 3
\_)\V 2
:53 = \0
a = \0
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Question 13 (2 marks)

A sector of a circle is shown below. Point A is the centre of the circle and

T
£ BAC = E radians.

The arc BC has a length of 81 units.

4

Find the area of the sector. (Give your answer in terms of m)

T o
rx%~8l\ c

o= T %

= L{-D U}(\]ﬂ’& .

en= L (w0} /T
< 7

- 0T iy

See over for Question 14
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Question 14 (1 mark) Marks

Given sinf = % for an obtuse angle 8, find the exact value of cos 8. 1
NS
N - 75
AN —
| \% coo &= NS
|
Question 15 (2 marks)
Solve |2x — 3| = 15 2
Q3 -3= % of —(23-2) =15
oL = 13 “2kty = 15
a4 = Q9 24 =
g = —b6

See over for Question 16
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Question 16 (3 marks)

Use algebra to solve the following simultaneous equations:

y=x-2 ()

y2+x2=10@

Marks

Subst (%) w @1\

[+-aN 4 5= 10
_/

C

02 -4 YA AR = \0

14* -4y -4 =0

o> =) =0

Q(SL_QLH {3 = 0

Il
[
—

A= A U] AL

Subd (&) W) Wsd-2  d

See over for Question 17
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Question 17 (4 marks)

Marks
Let 3x%2 + 12x — 24 = 3(x + a)? + b where a and b are constants
(a) Find the value of a and b. 2
yi
3( o+ e —8)
= Sl(@® iy —e-u)
2
- 3 Lf [ +2Y - W
= 5(m+1\-—3g
P4
. Q. = Q\ Q_f\é\ \O = - gé
(b) Hence, determine the vertex and the x — intercepts for the function 2

f(x) = 3x2 + 12x — 24. Express your answer for the x — intercepts in
the form ¢ + d+/3 where c and d are integers.

\ert ex /\ €1, -3b>

- 1 -2 = O
3(%M31—$L - 0

6/m+iv = 36
341\ = \‘1_4_
J8 2 = e

L :—th
ull ‘9\_)—‘ Q\\FDF

See over for Question 18
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Question 18 (4 marks) Marks

Differentiate, with respect to x.

s 4
(@) (5x%—13) %(55”335 2
3

/ AN

= ﬂ(511“33 X104
= 40 (\5/11 —3>5

(b) 3x?-—4 2
x+5

o w= 3ol e V= G

wo= bo v\
/N G508 - (380
ATe [5r5)"

= Lo+ 20« - Byt |
(33 5)*
_ Yo A0+l
(445}

See over for Question 19
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Question 19 (3 marks) Marks

The function y = f(x) is defined as follows:

-1 when x < =2
f(x) =142x when —2<x<0
3—x whenx =0
(a) Draw a sketch of the graph of y = f(x). 2

Ensure your graph is large enough to clearly label the intercepts and any
other relevant values.

y
A
5
a
3
I
‘q5432--1/f%12 gl
) * ]
7
/ 2
<>/ -3
4
5
v
1
(b) Evaluatef(—3)+f(§)+2f(4). 1

_ o1y 2.5 +a2(n)

= .5 -9
- —0.F%

CTHS Mathematics Advanced AP2 2021 13



Question 20 (2 marks)

Marks
Differentiate f(x) = 2x2 — 3x by first principles using 2
0 = i G+ T
)z W 2 vl h) = (247 30\5
AT 7 N
- W A lishtolWr oag - AN 95 4 O
WO N
=\ fah 4 2R - 2h
o W
- e I dg v o =2)
h> o0 }(
= W B 9N
W o
= b -1
Question 21 (2 marks)
Given log, 3 = x and log, 5 = y, find an expression for log, 23—5 in terms of x 2

and y.

\an_,’;— — \an% _ \qu:))
d J
= log, 3 - x
= Lloq, b — o
J
= Ay -
)

CTHS Mathematics Advanced AP2 2021 14



Question 22 (4 marks) Marks

North
A

C

NOT TO SCALE

Lucy walks 4.2km from her house at A on a true bearing of 185°T to the park at
B. She then walks on a true bearing of 349°T to the shop at C. Lucy knows she
must walk 5.2 km from shop C to her house at A.

(a) Showthat ZABC = 16° , 1
. NiBf) = 1RG- 180
= 5°

: NB&Cc= 210’ -249°
-\

Lppc = N\ + 5°
-1
(b) Hence or otherwise find the bearing of A from C. Answer correct to the 3

nearest degree.

N8 — e lb
A 0 5%
sa® = wo en e’
5.1 K
- i = L e
o= o0 ( ;|
Ne
= 12.86...

())eum\q %m\r\ ChA = B0- C\\'\' !1,86...>
d = 156°T
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Question 23 (4 marks)
A tangent is drawn to the curve y = x° — 3x2 — 60x, at the point where x = —2

Find the gradient of the tangent

%’ﬁ‘ = o= pg - b0

(a)

- 52} —e/~z>~eo

when o= -2

= 19

N = 3

Find the equation of the normal to the curve through the same point.

(b)
s
Ny = % whea o= -2
W = /—ﬂ\s-%(-a\z—éO(Q\
-,
= 36
(‘Q\ :I’é\

U
M- 3= " a2 (L2

A9 - AL = -3 -9

s 3y —aude = 0
J

See over for Question 24
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Question 24 (5 marks)

The number of fish, N, in a hatchery at time t months, is given by the formula:

N = Nye®322t where N, is a constant.

Initially there were 1000 fish in the hatchery.

(a)  Find the number of fish in the hatchery at the end of 8 months.
Answer correct to the nearest hundred.

Whea += 0 N= 1060

No eo = \OOO
S No = \6o0
Ak k-3 M- Jogoe

~ 13100 Reh

(b) At the end of which month will the fish population exceed 50 000?

0.0k
13G0 e = 50000
0301
e = 50O
0.5t = \n 50
X = \n 50
0.%72

£ 12049 . vowhe

M he end of wondn 12

Question 24 continues over the page
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(c) Find the rate of increase in the number of fish at the end of six months.

Answer correct to the nearest hundred fish per month.

O.S'L’I‘C‘
N= \000e L
aN - 0.222 x 1000 e
ok 6.212t
VS R
A A= | dl _ 292 eo'%n(g
At

[l

19200 Qg [ workh

End of Paper

Write your full name on every page of your solutions.
Ensure your questions are in numbered order.

Scan every page of your solutions.

Check that your pdf file includes ALL of your pages.

N Y B
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