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General instructions

Working time — 2 hours.

(plus 5 minutes reading time)

Write using blue or black pen. Where diagrams
are to be sketched, these may be done in pencil.
NESA approved calculators may be used.
Attempt all questions.

At the conclusion of the examination, bundle the
booklets used in the correct order within this
paper and hand to examination supervisors.

SECTION |

Mark your answers on the answer grid provided

SECTION 1

Commence each new question on a new
booklet. Write on both sides of the paper.

All necessary working should be shown in every
guestion. Marks may be deducted for illegible or
incomplete working.

NESA STUDENT #: .ot

Marker’s use only

QUESTION

1-5

10

11 12 13 14 Total %

MARKS
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Section |

5 marks

Attempt Questions 1 to 5

Allow approximately 10 minutes for this section

Mark your answers on the answer grid provided.

1. What is the value of /48 — /12 ? 1
(A) 2 (B) V12 (C) 24 (D) 6
2. What are the x intercepts of the parabolay = x2 — 2x — 37? 1
(A) —3and-1 (C) —-1land3
(B) —-3and1 (D) 1and3
3. Which of the following statements is correct for the function y = 2 sin 2x ? 1
(A) Ithasrange [-2, 2] and period . (C) Ithasrange [-1, 1] and period 7.
(B) Ithasrange [-2, 2] and period 2. (D) Ithasrange [-1, 1] and period 2.
. 1
4, If a = e*, what is the value of log, F? 1
(A) —x2 (C) 2x
(B) —2x (D) «x?
5. If y = v2x + 1, what is the expression for % ? 1
A) Z=2y2x+1 ©c Z-__1
dx dx V2x+1
dy _ 1 d_y _ 2
(B) dx  2V2x+1 (D) dx — V2x+1
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2020 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 4 3

Section 11

75 marks
Attempt Questions 6 to 14
Allow approximately 1hour 50 minutes for this section.

Write your answers in the writing booklets supplied. Additional writing booklets are available.
Your responses should include relevant mathematical reasoning and/or calculations.

Question 6 (5 marks) Marks

(@  Fully simplify and leave the answer without negative index: 1

3 5

ys X ysxy~?

(b)  Given that log,x = 2.75 and log,z = 0.25, find the value of log,/xz. 2

(c)  Fully factorise: 80x* — 5y* 2
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Question 7 (9 marks)

(@) Evaluate 2

i 10x? — 5x
o 2x2 + 8x

(b) Solve forx: 3* +3**1 —36 =0 2

(c)  Solve by completing the square: x? — 6x — 7 = 0. 2
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(d)  Simplify the following, expressing your answer with a rational denominator:
V5 -3
V5+43

Question 8 (10 marks)

(@) Find the domain and the range of the following function:

(b)  State whether the following function is even, odd or neither:
flx)=x3—x+1

NORMANHURST BOYS HIGH SCHOOL
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(c) Consider the following piecewise function:

x+3 forx < —1
flx) = x? for—1<x<1
Vx forx > 1

i Find the value of 3£ (4) + f(=2) — f (=3). 3

ii.  Sketch the above piecewise function. 3
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Question 9 (9 marks)
Sketch the following, showing all important features:

@ f)=x-DE-2)(x+2)

(b) y=Ilx+3l-2
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(c) y=2sin3xfor0<x<2m 3

(d y=—-e*+2 2
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Question 10 (7 marks)

(@)  Simplify the following: tan?6 cos?8 + cot?8 sin?6

(b)  Prove the following trigonometric identity:

cos6 1 + sinf

1 + sinf + cos@ = 2sect

(c) Solve+/3 tanx = —1 for 0° < 8 < 360°.

NORMANHURST BOYS HIGH SCHOOL



10 2020 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 4

Question 11 (5 marks)

Consider the diagram given below:

15°

(@)  Find the exact area of AABC. 2

(b)  Hence, find the value of x. 3
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11

Question 12 (10 marks)
For the function y = x3 — 6x2 + 9x

(@)  Find the stationary points and determine their nature.

(b)  Find the coordinates of any points of inflexion.
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(c)  Sketch the curve in the domain 0 < x < 4. 3

(d) For what values of x is the function decreasing? 1
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2020 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 4 13

Question 13 (15 marks)

(a) Differentiate f(x) = x? — 3x + 5 using first principles. 3

(b) Differentiate the following:

i x22x+1 3
x—x3

i, & 3
1-x
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(©)

Find the equation of the tangent to the curve y = 3x3 — 2x? + 1 atx = 1. 3
The graph of f(x) = —%xz + x is given below:
14 P — -\\\
s 2 '/5’/ 1 2 3 \4\\'_ 5. 6 7
/ ! -1 A
/- \
/ - flx) = - o+ “'-._
i.  Find the expression for f'(x). 1
ii. Hence, show that the illustrated tangents are perpendicular. 2
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2020 MATHEMATICS ADVANCED YEAR 11 COURSE ASSESSMENT TASK 4 15
Question 14 (10 marks)
(@) ABC isasector of a circle with radius r as shown
B
r
A
C
It is given that the perimeter of the sector is equal in magnitude to the area of the sector.
i. Showthatf = % radians. 2
2
ii. Hence, show that the area of the sector ABC is equal to TZ_LZ 2
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(b) A vertical post PQ with height h metres is held by two ropes PB due west and PC due south of it.

Itis given that 2QBC = 60°,PB = 10 m, PC = 8 m and £BCQ = 30°.

7 P
..//
10
8
B / Q
60°
/
fjj
\, ,"J!
N/
C
. cQ _
i. Show thatﬁ =3 1
ii. Hence, show that 3
64 —h?
100 — h2
iii. Find the value of h. 2
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Answer Sheet for Section |

Mark answers to Section | by fully blackening the correct circle

NESA STUDENT #: ..ot

— @A ® (C
2 A) (B) (C
3— A B (C

A B (C
5 A) (B) (c

D

D

D
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2018 Mathematics Extension 1 HSC Course Assessment Task 1
Student Self Reflection

1. Inhindsight, did I do the best | can? Why or ° Q5-
why not?
2. Which topics did | need more help with, and 3. What other parts from the feedback session

o h _ |
what parts specifically? can | take away to refine my solutions for

future reference?
e Q1-Locus uture reference
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General instructions SECTIONI

e  Working time — 2 hours. e Mark your answers on the answer grid provided
(plus 5 minutes reading time)

e Write using blue or black pen. Where diagrams | SECTION II
are to be sketched, these may be done in pencil.

e NESA approved calculators may be used.

e Attempt all questions.

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

e Commence each new question on a new
booklet. Write on both sides of the paper.

o All necessary working should be shown in every
question. Marks may be deducted for illegible or
incomplete working.

NESA STUDENT #: covevrrvnnieriescssssessseseesesesssnsssssensaens CLASS: «oiiiiviiiiiiienne,

Marker’s use only

QUESTION 1-5 6 7 8 9 10 i1 12 13 14 Total Yo

MARKS — — — —_ —_ —_— — - | — _ _
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Section I
5 marks
Attempt Questions 1 to 5

Allow approximately 10 minutes for this section

Mark your answers on the answer grid provided.

1. What is the value of V48 — 12 ? 1
(A) 2 V12 (©) 24 (D) 6
2. What are the x intercepts of the parabolay = x? — 2x — 3?7 i
(A) —3and—1 © -1and3
(B) —3and1 (D) 1and3
3. Which of the following statements is correct for the function y = 2sin2x ? 1
@ It has range [-2, 2] and period 7. (C) Ithasrange[-1, 1] and period 7.
(B) It has range [-2, 2] and period 2. (D) Ithasrange[-1, 1] and period 27m.
4.  Ifa = e*, whatis the value of log, —1;? 1
a
(A) —x? © 2x
@) —2x (D) «x?
S. Ify =+2x + 1, what is the expression for %? 1
dy — ilz _ 1
(A) E =2v2x +1 @ dx ~ +2x+1
dy _ 1 dy _ 2
(B) dx | 2V2x+l (D) dx ~ V2x+1
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Section [T

75 marks
Attempt Questions 6 to 14
Allow approximately 1hour 50 minutes for this section.

Write your answers in the writing booklets supplied. Additional writing booklets are available.
Your responses should include relevant mathematical reasoning and/or calculations.

Question 6 (5 marks) Marks

(a)  Fully simplify and leave the answer without negative index: 1

3 5

ysXys xy~?

(b)  Given that log,x = 2.75 and log, z = 0.25, find the value of log,/xz. 2

9
............................... :_éz,@s?gx-’vlﬁﬁﬁz
------------------------------------------- FrefeaBrveescadl ....Q-‘.gﬁ' . R
o [T 5}
.............................. }(‘5
(c)  Fully factorise: 80x* — 5y* 2

........ ;SC%éi”@lj)
- S =S D W =123 N N
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Question 7 (9 marks)

(a) Evaluate

-5
S 7o gloxr .....................................

LD R _ 8

2=

5
............. /‘,rq“f’)‘b"%",s
W00 o feA -
T

(b) Solveforx:3*+3**1 —-36=10

eenrursascemmesturnenaniiraanss e eeetatestatietantaaans st st atrrtasactaetetnrsannucurtrtuoctocronaens

(¢)  Solve by completing the square: x? — 6x —7 = 0.
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(d)  Simplify the following, expressing your answer with a rational denominator:

V53

V5 ++73

Question 8 (10 marks)

(a) Find the domain and the range of the following function:

(b)  State whether the following function is even, odd or neither:

flx) = xé‘—x+1

NORMANHURST BOYS HIGH SCHOOL
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(c)  Consider the following piecewise function:

x+3 forx < -1
flx) = x? for-1<x<1
Vx forx > 1

i.  Find the value of 3f(4) + f(=2) — f (= 3).

3
| 1.
S S PR S e l+3>"["3) ...................................................................................
]
[ STTIRURNREY o Vo T OO OSSO PO OO
Z e 2L e
L,
ii. Sketch the above piecewise function. 3
=
- e
J
DN | N
-t 2 -7 - 4
4 ‘
7
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Question 9 (9 marks)
Sketch the following, showing all important features:

(@ f)=E-DE-2)(x+2)

j %
< : ¢

b)) y=Ix+3-2

NORMANHURST BOYS HIGH SCHOOL
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(¢) y=2sin3xfor0<x<2m 3

S5
.- = ‘
i
d y=—e*+2 2

NORMANHURST BOYS HIGH SCHOOL
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Question 10 (7 marks)

(a)  Simplify the following: tan®8 cos?8 + cot?d sinZ6

........................... Sin®. o088 0 Sk
e

(b)  Prove the following trigonometric identity:

cosf 1+ sin®
1+ sinf cosg

= 2sech

........................ % Sn6 @ (YO
........... ;w}m;ol,ﬁeg@*%&"

(¢) SolveV3tanx = —1for0° < @ < 360°.

.............................................................................................................................................................
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Question 11 (5 marks)

Consider the diagram given below:

(a)  Find the exact area of AABC. 2
Y 7> VR W § B ST (11N
ARABC
....................................... B 2 X SO
Lf

(b)  Hence, find the value of x. : 3

¢ . to \
............. Z,L/xynxﬂwf—&}\iwtwmgm's"%&

NORMANHURST BOYS HIGH SCHOOL
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Question 12 (10 marks)

For the function y = x3 — 6x? + 9x

(a)  Find the stationary points and determine their nature.

(b)  Find the coordinates of any points of inflexion.

NORMANHURST BOYS HIGH SCHOOL
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(c)  Sketch the curve in the domain 0 < x < 4. 3

(d)  For what values of x is the function decreasing? 1

NORMANHURST BOYS HIGH SCHOOL
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Question 13 (15 marks)

13

(a) Differentiate f(x) = x? — 3x + 5 using first principles. 3
B £ ¢ S DETIN e Z0 S 0 100 b e S
W T N o

T
oM Zhbh 3
.............................................. e S
.................................. P
............................................... M e
i
................. . T A
(b) Differentiate the following: 1
T V= @XJ"DL
i x%2x+1 L 4 ' N 3
= 2% Vs ewn) T2 = S
R - -4 B
]
y'= uvrvu
............ 12}( S LR P
. 2o > 4 Hw +2¢ 53 2%
....... ¥i &’}\:‘% g.”-“”“."“".”””‘”.."'”“”‘--"“.”“'.“..%W””-““."””””““%%“‘“““'““”“““””
. esxx 5X % v= =%
iL. — 3
1-x u: & 5 .){3 ;
........................... ':Qg»—g:;:)e’“ig
' 5% )%
' %\.;:bg‘f.. Bl Mg ST ) 1"@6 .............. e e
- 5 R - .
9= ?f’...%_;}(,..:\.? ....................... — RS T
B rS‘?Q‘)CM{} .................................................................
- JURE
....................... = \;Q’x o
;Q(QS’”E%,) ........................................................................................
................................. L=2C
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(c)

Find the equation of the tangent to the curve y = 3x3 — 2x2 + 1l atx = 1. 3
f 2

el

fla) = T

i.  Find the expression for f'(x). 1

ii. Hence, show that the illustrated tangents are perpendicular 2
i
- )= —1 ~2)F | =2

(NN P L D =S ot A e
T T MR T B ———
............................... ool o NSO

2
.............................. Ehe+ s s a1 h ettt b bRk h e eh et h et bk s bttt na e e nenene

- 2.

/ 7
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Question 14 (10 marks)
(a) ABC is a sector of a circle with radius r as shown
r“//j
e
A zfifi s
—~—
A
It is given that the perimeter of the sector is equal in magnitude to the area of the sector.
. 4 .
1.  Showthat 8 = o radians. 2
. . 2r?
ii.  Hence, show that the area of the sector ABC is equal to ;_r—_g 2

“‘ ...... "{'2_.‘ ...... L; .............................................................

............................................................... o SO Yot OSSOSO RU SOOI
- 2. 2

s s B e
| Rl
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(b) A vertical post PQ with height h metres is held by two ropes PB due west and PC due south of it.

It is given that £QBC = 60°,PB = 10 m,PC = 8 m and £BCQ = 30°.

/'P
10
8
— —.Q
. cQ _
i Showthatga-\/_g 1
........................... CO _ kenbo e JB&L=q0" .
A6
........................... Mgﬂg :.ﬁ
1
ii. Hence, show that 3

NORMANHURST BOYS HIGH SCHOOL
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17

Answer Sheet for Section I

Mark answers to Section I by fully blackening the correct circle

NESA STUDENT #: ucvverirnirirnncinicnsensnesssnesesesassessenes

L,
¢
H }?.EN
Do
]
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2018 Mathematics Extension 1 HSC Course Assessment Task 1
Student Self Reflection

1. In hindsight, did I do the best I can? Why or * Q5-
why not?
2 Which topics did 1 need more help with, and 3. What other parts from the feedback session

. 5 ,
what parts specifically? can I take away to refine my solutions for

future reference?
e QI-Locus
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	1.  What is the value of ,48.−,12. ? 1
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	2. What are the 𝑥 intercepts of the parabola 𝑦=,𝑥-2.−2𝑥−3 ? 1
	(A) −3 and −1 (C)  −1 and 3
	(B) −3 and 1 (D) 1 and 3
	3. Which of the following statements is correct for the function 𝑦=2,sin-2𝑥 ?. 1
	(A) It has range [-2, 2] and period 𝜋. (C) It has range [-1, 1] and period 𝜋.
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	(A) ,𝑑𝑦-𝑑𝑥.=2,2𝑥+1. (C) ,𝑑𝑦-𝑑𝑥.=,1-,2𝑥+1..
	(B) ,𝑑𝑦-𝑑𝑥.=,1-2,2𝑥+1.. (D) ,𝑑𝑦-𝑑𝑥.=,2-,2𝑥+1..
	Section II

	Question 6 (5 marks) Marks
	(a) Fully simplify and leave the answer without negative index:  1
	,𝑦-,3-8..×,𝑦-,5-8..×,𝑦-−2.
	(b) Given that ,log-𝑦.𝑥=2.75 and ,log-𝑦.𝑧=0.25,  find the value of ,log-𝑦.,𝑥𝑧.. 2
	(c) Fully factorise: ,80𝑥-4.−,5𝑦-4. 2
	Question 7  (9 marks)
	(a) Evaluate 2 ,,lim-𝑥→∞.-,,10𝑥-2.−5𝑥-,2𝑥-2.+8𝑥..
	(b) Solve for 𝑥: ,3-𝑥.+,3-𝑥+1.−36=0 2
	(c) Solve by completing the square:  ,𝑥-2.−6𝑥−7=0. 2
	(d) Simplify the following, expressing your answer with a rational denominator: 3 ,,5.−,3.-,5.+,3..
	Question 8 (10 marks)
	(a)  Find the domain and the range of the following function: 2
	𝑦=,,𝑥-2.−4.
	(b) State whether the following function is even, odd or neither: 2
	𝑓,𝑥.= ,𝑥-3.−𝑥+1
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	𝑓,𝑥.=,     ,𝑥+3       for 𝑥<−1             -,𝑥-2.         for−1≤𝑥≤1-,𝑥.          for 𝑥>1               ..
	i. Find the value of 3𝑓,4.+𝑓,−2.−𝑓,−,1-2... 3
	ii. Sketch the above piecewise function. 3
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	(a) 𝑓,𝑥.=,𝑥−1.,𝑥−2.,𝑥+2. 2
	(b)  𝑦=,𝑥+3.−2 2
	(c) 𝑦=2,𝑠𝑖𝑛-3𝑥. for 0≤𝑥≤2𝜋 3
	(d) 𝑦=,− 𝑒-𝑥.+2 2
	Question 10 (7 marks)
	(a) Simplify the following: ,tan-2.𝜃 ,cos-2.𝜃+,cot-2.𝜃 ,sin-2.𝜃 2
	(b) Prove the following trigonometric identity: 3
	,cos𝜃-1+sin𝜃.+,1+sin𝜃-cos𝜃.=2,𝑠𝑒𝑐-𝜃.
	(c) Solve ,3 .,tan-𝑥=−1. for 0 ≤𝜃≤360 . 2
	Question 11 (5 marks)
	Consider the diagram given below:
	(a) Find the exact area of ∆𝐴𝐵𝐶. 2
	(b) Hence, find the value of 𝑥. 3
	Question 12 (10 marks)
	For the function 𝑦=,𝑥-3.−6,𝑥-2.+9𝑥
	(a) Find the stationary points and determine their nature. 4
	(b) Find the coordinates of any points of inflexion. 2
	(c) Sketch the curve in the domain 0≤𝑥≤4. 3
	(d) For what values of 𝑥 is the function decreasing? 1
	Question 13 (15 marks)
	(a) Differentiate 𝑓,𝑥.=,𝑥-2.−3𝑥+5 using first principles. 3
	(b) Differentiate the following:
	i. ,𝑥-2.,2𝑥+1. 3
	ii. ,,𝑒-5𝑥−,𝑥-3..-1−𝑥. 3
	(c) Find the equation of the tangent to the curve 𝑦=,3𝑥-3.−2,𝑥-2.+1 at 𝑥=1. 3
	(d) The graph of 𝑓,𝑥.=−,1-4.,𝑥-2.+𝑥 is given below:
	i. Find the expression for ,𝑓-′.,𝑥.. 1
	ii. Hence, show that the illustrated tangents are perpendicular. 2
	Question 14 (10 marks)
	(a) 𝐴𝐵𝐶 is a sector of a circle with radius 𝑟 as shown
	It is given that the perimeter of the sector is equal in magnitude to the area of the sector.
	i. Show that 𝜃=,4-𝑟−2. radians. 2
	ii. Hence, show that the area of the sector ABC is equal to  ,2,𝑟-2.-𝑟−2.. 2
	(b) A vertical post 𝑃𝑄 with height ℎ metres is held by two ropes 𝑃𝐵 due west and 𝑃𝐶 due south of it.
	It is given that ∠𝑄𝐵𝐶=60 , 𝑃𝐵=10 m, 𝑃𝐶=8 m 𝑎𝑛𝑑 ∠𝐵𝐶𝑄=30 .
	i. Show that ,𝐶𝑄-𝐵𝑄.=,3. 1
	.
	ii. Hence, show that 3
	,,64−ℎ-2.-,100−ℎ-2..=3
	iii. Find the value of h. 2
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