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e At the conclusion of the examination, bundle
any additional sheets used in the correct order
within this paper and hand to examination
supervisors.

NESA ST UDEN T #: o e

Marker’s use only.

QUESTION [IHIOl 11 12 3] 14 Total %

MARKS — = | = | = | = | = —




2 2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3

Section I

10 marks
Attempt Question 0l to 10
Allow approximately 10 minutes for this section

Mark your answers on the answer grid provided (labelled as page [I8]).

Questions Marks

1. When the denominator is rationalised, what is equal to? 1

V-3 V-3

1
V5 -3
V5 +/3 (D) VB+V3

A B
() Y2 B) Y © Y
2.  Which of the following parabolas could have the equation y = (z — 5)(z — 1)7 1
s Va
(A) © |
0 X 0 X
V g

3. What is range of the function f(z) = v4 — x2? 1
(A) (0,4) (B) [—4,4] (©) (=2,2) (D) [0,2]

4. What is 298¢ 7 is equal to? 1
(A) Vzx (B) 2 (C) 2z (D) e2x

5. If 4*~1 = 32, what is the value of z? 1
(A) 10 (B) 3.5 (C) 3 (D) 6
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2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3 3

6. The sector below has an area of 207 square units. 1

r Not to scale

60°

What is the value of r?

(A) V20 (B) 120r © /3 (D) %
7. The graph of y = f(x) below has which of the following properties? 1
y
A
2 -
| y=f(x)
S0 A 2 s a4 s
1
(A) f'(z) >0and f"(x) >0 (C) f'(z) <0and f"(z) >0
(B) f'(z) >0and f"(z) <0 (D) f'(z) <0and f"(z) <0
8. Evaluate lim M 1
z—3 z—3
(A) oo B) 0 (C) 4 (D) 2
9. If f(z) =a” + a™ ", which of the following expressions is equal to [f(:c)] 2? 1
(A) 1—f(22) (B) 1+ f(22) (C) 2— f(22) (D) 2+ f(22)

NORMANHURST BOYS’ HIGH SCHOOL WEDNESDAY SEPTEMBER 18, 2019



4 2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3

10. The displacement, x metres, from the origin of a particle moving in a straight line 1
at any time (¢ seconds) is shown in the graph.

X

{8+
44
— /i\ =1
M 12 16
44

When was the particle first at rest?

(A) t=0 (B) t=2 (C) t=4.5 (D) Never

Examination continues overleaf...
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2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3 5

Section II

70 marks
Attempt Questions [I1] to
Allow approximately 1 hour and 50 minutes for this section.

Question 11 (18 Marks) Marks
5)
(a) Solve for z: 2 ;_ —2x="7 2
(b)  Factorise 322 + 5z — 2. 2
. ) a2 X a® 4
(c) Simplify 1% 2
(d)  Consider the function f(z) = —>
onsider the function f(x) = .
z+1 1
i. Show that f(x) is neither an even nor an odd function.
......................................................................... L

ii. State the domain of y = f(z) in interval notation.

NORMANHURST BOYS’ HIGH SCHOOL WEDNESDAY SEPTEMBER 18, 2019



6 2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3

(e) Given
—4 r < =2
flx)=<= —2<zx<1
2?2-1 z>1
i. Find f(-1) 1
ii. Find f(a® +1). Simplify your answer. 2
iii. Sketch the graph of y = f(x) 3

WEDNESDAY SEPTEMBER 18, 2019 NORMANHURST BOYS’ HIGH SCHOOL



2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3 7

(f) The diagram below show A(—6,2) and B(4,8).

A y
B (4,8)
M NOT TO
SCALE
A(-6,2)
x
l
i. Find M, the midpoint of AB. 1
. . .3
ii. Show that the gradient of AB is 5 1
iii. Line [ is the perpendicular bisector of AB. Show that the equation of line 2

lis 5z 4+ 3y — 10 = 0.

NORMANHURST BOYS’ HIGH SCHOOL WEDNESDAY SEPTEMBER 18, 2019



8 2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3

Question 12 (10 Marks) Marks
(a) Find the derivative of the followings, leaving your answer in simplest form.
i y= -3z 1
i, f(z) = (32% — 5)6 2
20 — 1
= 2
ii.  f(z) P
iv. y=3z2y/x —2. (No need to fully simplify) 2
(b) Differentiate f(z) = 22 from first principles. 2

WEDNESDAY SEPTEMBER 18, 2019 NORMANHURST BOYS’ HIGH SCHOOL



2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3 9

(c) Find the 2 coordinate of the point on the curve y = x2 + 5 where the tangent 1
has the gradient of —2.

Examination continues overleaf. ..
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10 2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3

Question 13 (16 Marks) Marks

(a) Show that f(x) = 1

3~ 23 is always decreasing. 2
x

(b) Consider f(z) =23 + 22 —x — 1.
i. Given that 22 + 22 — 2 — 1 = (z — 1)(x + 1)?, find the 2 and y-intercepts. 2

ii. Find the stationary points and determine their nature. 4

WEDNESDAY SEPTEMBER 18, 2019 NORMANHURST BOYS’ HIGH SCHOOL



2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3 11

iii. Find the point of inflexion. 2
iv. Sketch y = 23 4+ 22 — x — 1, showing all important features. 2
v. How many solutions does the equation 23 + 22 —z — 1 = 1 have? 1

NORMANHURST BOYS’ HIGH SCHOOL WEDNESDAY SEPTEMBER 18, 2019



12 2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3

(c) The volume, in litres, of water in a bathtub, ¢ minutes after it has started to drain, is
given by the equation
V =50(14 — t)?

i. Calculate the initial volume of water in the bathtub. 1

ii. At what rate does the water drain out of the bathtub after 6 minutes? 2

Examination continues overleaf. ..
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2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3 13

Question 14 (16 Marks) Marks

(a) The angle of a sector in a circle of radius 9 cm is % radians. Find the exact value 2

of the perimeter of the sector.

(b) i. On the same number plane, graph y = cosx and y = sin2x for 0 < z < 7, 2
showing all intercepts.

T
ii. Show that the curves first intersect at x = 6 1

C Show that the exact value of cos il + sin 21 is M 1
(c) 4 3 2

NORMANHURST BOYS’ HIGH SCHOOL WEDNESDAY SEPTEMBER 18, 2019



14 2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3

(d) i. Show that
.3
sin .
+sinfcosf = tan b
cos b
ii. Hence, or otherwise, solve
. 3 9
Sy 1 —sinfcosf
cosf

where 0 < z < 2.

WEDNESDAY SEPTEMBER 18, 2019
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2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3 15

(e) The angle of elevation of a vertical tower BT of height h metres, at a point A due west of
it, is 14°. From the point C, the bearing of the tower is 343° and the angle of elevation
is 11°. The points A and C' are 1 000 m apart and on the same level as the base B of the

tower.
T
g
C
A
i. By drawing a diagram showing the bearings, explain why ZABC = 107°. 1
ii. Show that AB = htan 76° 1
iii. Find a similar expression for C'B. 1
iv. Show that 2
9 10002
~ tan? 76° + tan® 79° — 2 tan 76° tan 79° cos 107°

v. Hence, find the height of the tower, correct to the nearest metre. 1

Examination continues overleaf. ..

NORMANHURST BOYS’ HIGH SCHOOL WEDNESDAY SEPTEMBER 18, 2019



16 2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3

Question 15 (13 Marks) Marks

(a) Solve the equation 2log,(z — 5) = log.(2x — 7) 3

i oy=¢€™ 1
e.T
= 2
i y=—
(c) Find the equation of the normal to the curve y = e*(z% + 1) at (0,1). 3

WEDNESDAY SEPTEMBER 18, 2019 NORMANHURST BOYS’ HIGH SCHOOL



2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3 17

(d) i. Solve for z: z?+2r+1=0. 1

ii. The displacement of an object at time (¢) seconds is given by 3
r=e 2447t -2

Hence, or otherwise, show that the object never comes to rest.
(Hint: Let m = e™%)

End of paper.
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2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3

Answer sheet for Section I

Mark answers to Section I by fully blackening the correct circle, e.g “@”

NESA STUDENT #: o e e

Class

(please ¥)

Directions for multiple choice answers

Read each question and its suggested answers.
Select the alternative (), (®), (O, or (D) that best answers the question.
Mark only one circle per question. There is only one correct choice per question.

Fill in the response circle completely, using blue or black pen, e.g.

w6 @ ©

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

®» ® o @

If you continue to change your mind, write the word correct and clearly indicate your
final choice with an arrow as shown below:

» ©® o 8

correct

1-® ® 0 O 6- ®» ® © ©
2-®w G 0 © T ® ® 0 O
3-®w ® 0 O 8- W ® © ©
4- ® ® © © 9- ® ® © ©
5- W ® © © 0-®» ® 0 ©

WEDNESDAY SEPTEMBER 18, 2019 NORMANHURST BOYS’ HIGH SCHOOL
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2 2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3

Section 1

10 marks
Attempt Question 1 to 10
Allow approximately 10 minutes for this section

Mark your answers on the answer grid provided (labelled as page 18).

Questions Marks

1. When the denominator is rationalised, what is equal to? 1

1
v

V53 V53 VEtvE (D) VB3
S s T Ty
2.  Which of the following parabolas could have the equation y = (z — 5)(z — 1)? 1
" 1
(A) o _1/\,
0 X 0/ \x\'
¥, ey
® \
., /.
% ™/
3. What is range of the function f(x) = v4 — 22?7 1
(A) (0,4) (B) [-4,4] (©) (=2,2) (D) [0,2]
4. What is €218 * ig equal to? 1
(A) V& 22 (C) 20 (D) %
5. If 421 = 32, what is the value of z? 1

(A) 10 3.5 (C) 3 (D) 6

WEDNESDAY SEPTEMBER 18, 2019 NORMANHURST BOYS’ HIGH SCHOOL



2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3

6. The sector below has an area of 207w square units.

r Not to scale
60°
What is the value of r?
(A) V120 (B) v120m (C) g (D) é
7. The graph Of y — f(m\ haolawr hao which Af tha fallasrine r\vnr\arf;es? 1
y
A
2 -
i y = f(x)
T T T | T X
~1 : 1 2 3 4 5
14
) f'(x) >0and f’(z) >0 (C) f'(z) <0and f’(z) >0
.f’ )>0and f’(z) < (D) f'(z) <0and f’(z) <0
8. Evaluate lim w 1
r—3 r—3
(A) oo (B) 0 (C)\ 4 (D) 2
2
9. If f(z) =a”+ a™*, which of the following expressions is equal to [ f (:1:)} ? 1

(A) 1-f(20)  (B) 147(2)  (C) 2 f(20) 2+f(2w)

NORMANHURST BOYS’ HIGH SCHOOL WEDNESDAY SEPTEMBER 18, 2019



4 2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3

10. The displacement, = metres, from the origin of a particle moving in a straight line 1
at any time (¢ seconds) is shown in the graph.

X

x__.
4_._
f—t /}\ > ¢
U 12 16
44

When was the particle first at rest?

(A) t=0 (B) t=2 @t —45 (D) Never

Examination continues overleaf. ..
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2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3

Section I1

70 marks
Attempt Questions 11 to 15
Allow approximately 1 hour and 50 minutes for this section.

Question 11 (18 Marks)

Marks
5
(a) Solve for x: %—2xz7
n+5-pn= 1l
-Sn = (b
N
............................................... 2
(b)  Factorise 322 + 5z — 2. 2
(
......... S TSP P TP PP PPITPRUPPON
= (%%1)(%7\“‘)
) ) a2xaa¢—4
(c) Simplify % 0\7\"7- 2
R ST OPUPPUPRSRTRPONY
n-2 - (1-2n)
= QA
............................... L
= QA
L R ERRRRREE
= QA
(d) Consider the function f(z) = 3
R L
i. Show that f(z) is neither an even nor an odd function.
- >
............... o
_ -3
............................ L TSR
+ -t o Miher  even nor o0dd
......................................................................... 1
ii. State the domain of y = f(z) in interval notation.

ne (-o,-1) V(- w)

NORMANHURST BOYS’ HIGH SCHOOL WEDNESDAY SEPTEMBER 18, 2019
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COURSE ASSESSMENT TASK 3

6
(e) Given
—4 < -2
flx)=<X= —2<zr<l1
-1 z>1

ii.

iil.

Sketch the graph of y = f(z)

o —
S—— "

WEDNESDAY SEPTEMBER 18, 2019
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2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3

(f) The diagram below show A(—6,2) and B(4,8).

A (-6,2)

l
i. Find M, the midpoint of AB. 2 0 1
M ( = 7,)
= M (-1,9)
ii. Show that the gradient of AB is —. g-2 1
Mpg = 4 (-p)
.......................................... :f,,l
L0 - 5

iii. Line [ is the perpendicular bisector of AB. Show that the equation of line 2

lis bx 4+ 3y — 10 =0.

_ 5
= T (-1:5)

WEDNESDAY SEPTEMBER 18, 2019
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2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3

Question 12 (10 Marks)

Find the derivative of the followings, leaving your answer in simplest form.

Differentiate f(z) = 22 from first principles.

e Lim Lluth) - #O0)

....................... V.\.q.a.............b.\......................................

.................. _V\MQ}&%‘/\)_’“
- W9 N

.................. _\,\Mv&-}m\/ﬁhl—“

.................. IO S
_ Lm w4

........................ DO
= N

Marks

WEDNESDAY SEPTEMBER 18, 2019
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2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3 9

(c) Find the z coordinate of the point on the curve y = z2 + 5 where the tangent 1
has the gradient of —2.

Examination continues overleaf. ..
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10 2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3

Question 13 (16 Marks)

Marks
1
(a) Show that f(x) = i o3 is always decreasing. 2
-3 E
.......................... =
A
Fin)= - =3
::77/—31& ............................
....................................... SRR
v all real W, a*y0 & %30
20 L0 hye all m
"
al ways decreasing
b Consider f(z) =a% +2% —x — 1.
(b) f(x)
i. Given that 2 + 22 — 2 — 1 = (z — 1)(x + 1)2, find the = and y-intercepts. 2
%’(/\'\' ’M:‘/"
Y-k \1:—(
ii. Find the stationary points and determine their nature 4
£ )= 3N 4an- |
KEIRRLESRRRRARREEIRYSSTE RN RTINS L PR ERRERERS
) —
= (wH) (m-1)
= -l '—3
...................... __,%’L_\__?,?.
w0, -% (-Lo) & (3, %)

W © (3,72

WEDNESDAY SEPTEMBER 18, 2019
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2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3 11
iii. Find the point of inflexion. 2
4= bur 7
bns2=0
- _\ - _\b
..................... N T
-\ L
g % o
................... ”.. s s s e s e s """""""""".....'..V':\,.'D.Q"."'h-p\ex\‘on
_Lﬁ.\ 0] YR _L 16
................. V\\@( 30 A
iv. Sketch y = 23 4+ 22 — z — 1, showing all important features. 2
PR G Gl
v. How many solutions does the equation w3——s2—2—=0 have? 1

1 soluhon

NORMANHURST BOYS’ HIGH SCHOOL
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2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3

(¢)

The volume, in litres, of water in a bathtub, ¢ minutes after it has started to drain, is
given by the equation

V =50(14 — t)*
i. Calculate the initial volume of water in the bathtub. 1
Whwon  £=0 = 50 x (4"
= Q800 L
ii. At what rate does the water drain out of the bathtub after 6 minutes? 2
& - 0o (u-t)' x (-
= 0 t) x (-
...................... 27 oo (ast) x (o)
= -(o0 (W&-t)
V\/\/\QA’\ t:b; &_’! =

Examination continues overleaf. ..
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2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3

13
uestion 14 (16 Marks Marks
Q (
(a) The angle of a sector in a circle of radius 9 cm is % radians. Find the exact value 2
of the perimeter of the sector.
_[T
pore = I 1T
T
(%—F (g ) tm
................... Qe

(b) i. On the same number plane, graph y = cosx and y = sin2x for 0 < x < 7,
showing all intercepts. =11 T=

I n

— /
w T 1
T z 7% ™ *
T \
\/\:(,OWL
ii. Show that the curves first intersect at « = T 1
M _
......... T SO
TV - ¢inT - & ok
......... silt) = oSz 3 Tnesu B e
2 2
(c) Show that the exact value of cos % + sin g is \[—;\/g 1
.................... ’LE:Q (-’7
(/054 oW = > ¥ =
.......................................... ﬁ&ﬁ
2~

NORMANHURST BOYS’ HIGH SCHOOL
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2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3
(d) i. Show that 2
.3
sin® 6 .
+sinf@cosf = tanf
cosf
WGz 5”0 + 6in @ cos O
= 50’0 sindos
................................ B[
:9\/\@-(5“‘\1(9'{’[/051‘9) ..........................
.............................. COGIF - e
= 4an®
= RWS
ii. Hence, or otherwise, solve 2
-3
St 6z1—sin9c050
cos 0

where 0 < z < 2.

_ T 4T
b=z, 7
()

The angle of elevation of a vertical tower BT of height h metres, at a point A due west of
it, is 14°. From the point C, the bearing of the tower is 343° and the angle of elevation
is 11°. The points A and C are 1 000m apart and on the same level as the base B of the
tower.

(000!

WEDNESDAY SEPTEMBER 18, 2019
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2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3 15

i. By drawing a diagram showing the bearings, explain why ZABC = 107°. 1

ii. Show that AB = htan 76° AR 1
/lg T +GV\P[L = —
............. ‘ l/\"‘
A(b S AB= Wianlb®
iii. Find a similar expression for C'B. 1

iv. Show that 2)3/
5 10002
~ tan? 76° + tan? 79° — 2 tan 76° tan 79° cos 107°
Lon6° .
n B 0sing e
Vol T
(000" = hitart 16 Fihttan 11
.............................. #th'{’ayné )(I/H'(IVH?X
cos(ol®
000" = h* (+ar76 ++an* 74 -2 fan7f +an9
......................................................................... 00${07.
........... ‘AZ:(OOD
e f‘aﬂlu £ 4'0!’11 77 .".2..{.‘&(47.5 ‘[‘&VJ']q €OS{07° -

v. Hence, find the height of the tower, correct to the nearest metre.

1
h= 135.%00 = = DB5m (4 Ho 8KSF m)

Examination continues overleaf. ..
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2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3
Question 15 (13 Marks)

(a) Solve the equation 2log,(z — 5) = log, (22 — T7)

Marks
3
W_g)L = n-1
W lont 26 = 2n-1
w-(2n +32=0
(w-4) (n-§)=0
')/[‘-—34—; %
— \
................... As WS T0 PP e oy
SD\(A’hOVl
(b) Differentiate with respect to x:
i y=e™ M 1
ul‘: 1e
......................................... W
= we™—ze™
,M'b
= M (wm-z)
""""""""""""""""""""""""" _M:b------------"""""""""""
(c) Find the equation of the normal to the curve y = e*(z% + 1) at (0,1). 3
............. gl = el () x e (k)

.................. = RN el
A 00, WMian= VL, =
..................... Bqn of wovmal i

v\_\: — N
........................................ Ly

WEDNESDAY SEPTEMBER 18, 2019
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2019 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 3
(d) i. Solve for z:

22 42x+1=0.

ii.

The displacement of an object at time (¢) seconds is given by

z=e2 447t — 2t

show  +hat neved
Hence, or otherwise, fitrd-the-time(s) the object,comes to rest. (Hint: Let
m = el —1t))

w= -1et ~407" -2
-1t
= '7—(87’ &-7-Q£+\)

TR e
W ok et m= —|
et = -
no  soluhons
MVW%M&J&&%

End of paper.

NORMANHURST BOYS’ HIGH SCHOOL
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Answer sheet for Section I

Mark answers to Section I by fully blackening the correct circle, e.g “@”

NESA STUDENT #: .o e

Class

(please ¥)

Directions for multiple choice answers

Read each question and its suggested answers.
Select the alternative ), ®), (O, or (®) that best answers the question.
Mark only one circle per question. There is only one correct choice per question.

Fill in the response circle completely, using blue or black pen, e.g.

w6 @ ©

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

®» ® o @

If you continue to change your mind, write the word correct and clearly indicate your
final choice with an arrow as shown below:

CNCES & o

correct

I-®» ® © © 6- ® ® © ©
2-®W ® © O T ® 0 O
3- ® ® © O 8- ® ® © ©
4- ™ ® © © 9- W ® © ©
5- W ® © © 0-® ® 0 ©
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