Name:

Fentoullis | Hussein | Razzaghi

Kaur Moon Wilkinson

Section I (6 marks) Teacher
O O O O O O
Attempt Questions 1 to 6
Allow about 12 minutes for this section
Use the multiple-choice answer sheet for Questions 1 to 6
1. What is the gradient of any line which is perpendicular to 5x+2y =37
-2 -5
@ 2 B) = © 2 (D) =
5 2

2. 2

Expand and simplify (3 7 )

@ (16-2v21)  ®) 16 © (16-6v7) D) 2
3. Simplify the expression sec xsin x

(A) cosecx (B) cosx (C) tanx D) 1

(D) 48°35'26"

4.
Calculate the size of angle &  in the triangle, correct to the nearest second
V7, /\ \
/ N
(A) 48°35'25-36" (B) 48°35' (C) 48°35'25"
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Which of the following graphs refer to y =—log_ (x-3).

) t © ._../""

\:w
] ~—

D)
{E:I |:;
ih
i
1)
6.
Given y:_—12 find )'
2x
4 1 1 -1
(A) 2 (B) 2 © . (D) >

End of Section 1
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Fentoullis | Hussein | Razzaghi | Kaur Moon Wilkinson
Teacher
O O O O O O
Section II - Answer in the space provided
Question 7 (10 marks)
(@
Solve: _2xHl 5
3

(b) Use the quadratic formula to solve x> +12x -9 = 0, giving your answer in

simplest surd form.

Fort Street High School 2022

Question 7 continues on the following page
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(©) Find the centre and radius of the circle with equation: 2

X —6x+)° +2y—6=0

Question 7 continues on the following page
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@ o Solve the equation: |x - 2| =4 !

(i)  Draw asketch of y= |x— 2| and y =4 on the same set of axes, clearly 2

indicating the coordinates of any point of intersection and intercepts.

)
5 0 5
-5
(iii)  Hence or otherwise solve the inequality |x — 2| >4 2
End of Question 7
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a

a

a

a

Section II - Answer in the space provided

Question 8 (15 marks)

(a) Consider the function given below:

x> =9 when x<0

-9+x when x>0

fx) =

Evaluate £(2)+ £(0)— f(-2)

(b) Given f(x):i and g(x)=x-2
X

State the domain and range for f ( g(x))

Question 8 continues on the following page
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(c) Calculate the exact value of: 2
(cos315°+tan135°)(sin45° —tan135°)

(d) A satellite dish has the shape of a parabola shown below, with equation
d=22 4200
800 * where d is the depth of the dish in metres.
d

I\
/

Hy

i) Show, algebraically, that the quadratic function is even. 1

Question 8 continues on the following page
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(ii)  Find the maximum depth of the dish from the top of the span. 1

111 What is the total width of the satellite dish?
(iii) hat is th 1 width of th llite dish? 2

(iv)  Calculate the depth of the dish at a point 100 metres from its endpoint. 2

Question 8 continues on the following page
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© Sketch the graph of y=¢€" +1 3

Label the features of your graph clearly.

=¥

o

Extra writing space

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

End of Question 8
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Teacher

) O O O ) O
Section II - Answer in the space provided
Question 9 (15 marks)
@ @ Write the equation of the monic polynomial shown below, in expanded

form.
2
/ 0 { 2

(ii)  The graph in part (i) is shifted 1 unit to the left. Show that this new

function is:

g(x)=x" +3x" +2x

Question 9 continues on the following page
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i . . 2 .
(b) () Find the equation of the tangents to the curve ¥ =X"—4x at the points
where the curve cuts the x-axis.

(ii)  Hence, what is the point of intersection of these tangents? 1

tan @ tan @ 2

(© Prove — = 2cotf
secld—1 secO+1

Question 9 continues on the following page
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(d) Find the derivative of the function f (x) =2x" —3x from first principles. 3

(e) Solve 2cos2x=1 for 0<x<r. 3

End of Question 9
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If you use this space, clearly indicate which question you are answering.
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Fentoullis | Hussein | Razzaghi | Kaur Moon Wilkinson
Teacher
O O O O O O
Section II - Answer in the space provided
Question 10 (15 marks)
Marks

(a) Give the exact value of 195° in radians 1
(b) (@) XY is an arc of a circle with centre O. 2

The radius OX =4 cm and angle XOY = 5?” radians.

Find the length of the arc XY correct to 1 decimal place.

(ii)  The arc XY is extended to point Z forming the new sector XOZ.

The sector XOZ has an area of 22”

2
cm

Find angle XOZ subtended at the centre, in radians.

Question 10 continues on the following page
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(c) Solve cos®’ x—cosx=0 for [0’277] 3

(d) Differentiate:
M fx)=5x(x+1) 1
i .. _ 4x_3 ............................................................................. ,
T 3x+2
(i) y= 6 xze * 2

Question 10 continues on the following page
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(e) Use the axes below to show graphically and give the number of solutions 2
of the equation loge X—x=-2

¥

=¥

Q

End of Question 10

Fort Street High School 2022 Year 11 Mathematics Advanced — Task 3 page 17



Extra writing space

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

Fort Street High School 2022 Year 11 Mathematics Advanced — Task 3 page 18



Name:

Fentoullis
Teacher

Hussein

Razzaghi

Kaur

Moon

Wilkinson

a

a

a

a

Section II - Answer in the space provided

Question 11 (15 marks)

Marks
(a) Simplify, using the log laws, 2
2log, 25 +log, 16 —log, 20
(b) Solve for X, correct to 1 decimal place 2
e =200
© Find i[(4e3x -1)' | 2
dx

Question 11 continues on the following page
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(d) IfR=¢t"—-12t+2

(@) Find the average rate of change of R between ¢t =1 and =4 1
(i)  What is the instantaneous rate of change of R at ¢ = 4 1
(e) Angie leaves island A in a boat and sails 142 km on a bearing of 078°, to
island B. She then sails on a bearing of 191° for 220 km to island C, as
shown in the diagram. A

91°

‘ 78°

) 220 km
Diagram not

to scale

(i) Show that LZABC = 67° 2

Fort Street High School 2022 Year 11 Mathematics Advanced — Task 3 page 20



(ii) Calculate the distance from island C to island A, to the nearest km. 2

(iii)  If Angie wants to sail from island C directly back to island A on what 3
bearing should Angie sail?
(Answer to the nearest degree)

End of Question 11
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Extra writing space

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

O O O ] O O

Section II - Answer in the space provided
Question 12 (14 marks)

Marks
(a)
Use the Chain Rule to differentiate: 2
y=+5-x
(b) The displacement, X metres, of an object moving along a straight line over
time, fseconds, is given by
4
x= (t3 + 1)
(i) Find the initial displacement and velocity. 2
(ii)  Find its acceleration after 2 seconds (answer in scientific notation, correct
to 3 significant figures). 2

Question 12 continues on the following page
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(iii)  Show that the particle is never at the origin. 2

(c) The amount A grams of a given carbon isotype in a dead tree trunk is
given by

—kt
A=Ae
where 4, is the original amount of isotype in the dead tree, & is a positive

constant, and where the time t is measured in years from the death of the
tree.

(i) » 1
Show that 4 satisfies the equation E:_kA

(ii)  The amount of isotope is halved every 5500 years. 3
Show that the value of % is 1.26027x10"

Question 12 continues on the following page
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(©)

(iii)  For a particular dead tree trunk, the amount of isotope is only15% of the 2
original amount in the living tree. How long ago did the tree die?
Answer to the nearest 1000 years.

End of paper
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Extra writing space

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

Fort Street High School 2022 Year 11 Mathematics Advanced — Task 3 page 26



Fort Street High School 2022

Name:

/ Qb\ujﬁévxS\
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Teacher:

Fort Street High School

Preliminary HSC Assessment Task 3

2022

Mathematics Advanced

Time allowed: 2 hours {plus 10 minutes reading time)

General Instructions

¢ Marks may be deducted for careless or
untidy work

= Write using biue or black pen
e NESA approved calculators may be used

+ A formulae sheet is provided
with this paper

* |n Questions in Section |1, show relevant
mathematical reasoning and/or
calculations

Total Marks — 90

6 marks

Section |: Pages1tc 2
= Attempt questions 1-6, using the
answer sheet, page 26, provided

* Allow about 10 minutes for this section

Section }l: Pages 310 26 84 marks
s Attempt questions 7-12, using the space
provided in the booklet

¢ Allow about 1 hour and 50 minutes for
this section
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MAL1-1 Uses algebraic and graphical techniques to solve, and where appropriate, compare alternative
solutions to problems

MA11-2 Uses the concepts of functions and relations to model, analyse and solve practical problems

MA11-3 Uses the concepts and techniques of Trigonometry in the solution of equations and problem
solving involving geometric shapes :

MAL1-4 Uses the concepts and techniques of periodic functions in the solutions of trigonometric
equations or proof of trigonometric identities

MAL1-5 Interprets the meaning of the derivative, determines the derivative of functions and applies
these to solve simple practical problems

MA11-6 Manipulates and solves expressions using the logarithmic and index laws, and uses logarithms
and exponential functions to solve practical problems

MA11-9 Provides reasoning to support conclusions which are appropriate to the context

Final Marks

Multiple Choice
. Questions 1-6 /6

Section IT

Question 7 /10
Question 8 /15
Question 9 /15
Question 10 /15
Question 11 _ /15
Question 12 /14
Total /90
%
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2022 Year 11 Advanced Final Examination
Mathematics Advanced
Section I — Multiple Choice Answer Sheet A ne wm)

Name

Fentoullis | Hussein | Razzaghi | Kaur Moon Wilkinson
Teacher

] o a c ] O

Allow about 10 minutes for this section

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 (€) 8 (D) 9
| AQO B @ cO p O

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

A @ B W c O DO

If 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
A B!’ cO DO
i. A® O ¢O pO
2 AO BO ¢(® 0O
3. AQO BO c@® »nO
4. AO BO @ DO
5. A® O cO pO:
B A QO t® ¢ O pO
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Nome: (At )
N

. : Fentoullis | Hussein | Razzaghi
Section I {6 marks) Teacher

Kaur Moon Wilkinson

O D ()

O || a

Attempt Questions 1 to ¢
Allow about 12 minutes for this section

Use the multiple-choice answer sheet for Questions 1 to 6

1. ‘What is the gradient of any line which is perpendicular to §x+2y =37 £j: -5 +3
- 3
s ~3mts
2 =2 5 =5
Z e c 2 =
2 ® © 2 ® >
2 Expand and simplify (3—\/7)2-.: &~ )(B—f;) = (6~6R
@ (16-221) @ 16 © (16-6v7) ®) 2
.. S“-\')c»
3.  Simplify the expression secxsinx = ‘_'3[;,_ PSnX = q;:r_
(A) cosecx (B) cosx @ tanx - m 1
4,
Calculate the size of angle &  inthe triangle; correct to the nearest second
2
G fom  * &
7 3 y
K = -l'dl\ { ( ) i
2} - 43" 3§‘,2$'36
= 4g° 35" 26"
A) 48°35'25.36"  (B) 48°35' @ 48°35'25" (D) 46°35' 26"
page 1
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Which of the following graphs refer fo y =—log, (I—?:). éﬁ:‘:}gk_fo fia ﬁwt

R refledis |
- X © a0 _—

a;

. 4
@)
(B) (4.0
o
\_
(28}
\...‘___»
Y
6.
-1 1 Ny - Loy = Jﬂ&
Given y=— find ¥ y=3x 5, J=x %
4 1 1 -1
(A) e ) 7 ©) g ®) P
End of Section I
Fort Street High School 2022 Year 11 Mathematics Advanced — Task 3
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Fentoullis | Hussein | Razzaghi | Kaur Moon | Wilkinson
Teacher

(] () O ] O a

Section II - Answer in the space provided

Question 7 (10 marks)

Marks
(@) 1
(b) Use the quadratic formula to solve x* +12x—9 =0, giving your answer in 2

simplest surd form.

..... =it Vi odxx—9

.......... WeRa4sessss e A Be s AR Eam b bl F I EAIENITRTRIISEIras IR TR LR seR Ut bS

Question 7 continues on the following page
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(c) Find the centre and radius of the circle with equation: 2

X —6x+y* +2y—6=0

------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------

..........

..........................................................................................

.......................................................................................... / j‘
/ otwer [ ;
(f')'ﬁ- rodus + (ol

Question 7 continues on the following page

Fort Street High School 2022 Year 11 Mathematics Advanced —Task 3 page 4



@ @  solvetheequation:  |x—2|=4

-----------------

.........................................................
..........................................................................................
------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------

()  Drawasketchof y= |x—2| and y =4 on the same set of axes, clearly
indicating the coordinates of any point of intersection and intercepts.

\ 4 :js\d_-)'l
, ; : 4 '
(314) \z - (6.%)
{ 4 R .
e ‘ \/P-k of ot
oy L '_." 4 ‘ a_,;J
A mtcrttfﬂls
g
([ guhs fiher
(D)  Hence or otherwise solve the inequality ]x—2|_>_4 2
[ T 2 . - I Sk
............................ 2o By b XS TR
End of Question 7
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Section I - Answer in the space provided
Question 8 (15 marks)
(a) Consider the function given below:

x*—9 when x<0

f(x) =
=-9+x when x>0

Evaluate f(2)+ f(0)- f(-2)

(®) Given f(x)-_-.-3— and g(x)=x-2
x

State the domain and range for f(g(x))

Marks

etz et K s Dttt
£(9(%) = -2
.......... Demasic...(m02,2) .. Y. 2,<>0)
[Range ¢ —ec, 0) U om) v
....................................... )-.-.---..-cno...” ----.}-----o-. sssanwernib bt

Question 8 continues on the following page
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©

(d)

W

Calculate the exact value of:
(cos315° +tan135°)(sin45° —tan135°)

A satellite dish has the shape of a parabola shown below, with equaﬁon

4= 4200 '
800 where d is the depth of the dish in metres.

ahk

- 1 =
Show, algebraically, that the quadratic function is even. , . 1
....... L) m o™ £.200 e
goo .
...... £l = o o)t 200 s
§oo o~
e Rl =S since F() s f ()

...................... N*’%cmw is even
= w

Question 8 continues on the following page

Fort Street High School 2022 Year 11 Mathematics Advanced — Task 3 page 8



(i)  Find the maximum depth of the dish from the top of the span. 1

..........................................................................................

..........................................................................................

........

..........................................................................................

Question 8§ continues on the following page

Fort Street High School 2022 Year 11 Mathematics Advanced — Task 3 page 9



Sketch the graph of y=¢€" +1

Label the features of your graph clearly.

i\
A
11- /
¢ L 37)
3 Vi
."1\ 1/
(AN A 2
j'd
& PR ,}u:-[
- 3 o ' 2 3 X
\/ﬂ ,Ac:ccp‘} %L"T’“
ot
o s
/ additioal PO f
. on
Extra writing space
If you use this space, clearly indicate which guestion you are answering
L ET Whon T s
-1
reeeeneree o B s
n j= e+
.................. T I R T L E O L S LR LRI
& ‘ : 3.7 -------------------
= 4
..................... Lo e
................ T A - PPN PRSP
End of Question 8
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Fentoullis | Hussein | Razzaghi | Kaur Moon Wilkinson
Teacher

(] ] ] (. [ O

Section IT - Answer in the space provided

Question 9 (15 marks) Marks
(@ @ Write the equation of the monic polynomial shown below, in expanded . 2
form.

------------------------------------------------------------------------------------------

---------------------------------------------------------

------------------------------------------------------------------------------------------

..................................................... 3............-................------
y= X —x

................................... —

()  The graph in part (i) is shifted 1 unit to the left. Show that thisnew 2
function is:

2(x) =5 +3x" +2x
e A et e
PRI j(wJ'*x(H'J(ﬂ'l) -
O B L) ALK IR,
PR e i pai ez
x

..........................................................................................

Question 9 continues on the following page
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©

Fort Street High School 2022

(_Eind the equation of the tangent

(i)

to the curve y=xz —4x, at the points

.................

N ) R G N SN 0

where the curve cuts the x-axis.
Lurve cuts the saxis ) Mp=dy o 2o
thon = O o Z)L
..... Qz.otln=®) lef XZo. mg Ede) -7
r — —

------------------------------------------

tan @ B tan @ = 2cotd
sec@ -1 secd+1

Lts = Femslowi)dmolieon)
l/

Prove

....................................... LG T ik
.............. = donbsecd tHomb — fonbsecs + fanb-

T ’
T 114 N - SO
............. ﬁ.'.‘-l.z._.r_a..9;.".'.".....'........-."...'..'........-..--.‘.'....
....___2{__ ........ N N tot&..=. PHS

n & don @

-----------------------------------------------------

Question 9 continues on the following page
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Gy Find the derivative of the function f(x)=2x"—3x from first principles. 3

Lozt s [ o Ak bk = (253
-F( ............................................... B2 e, h-
ot
S o 1o 2 N = lm gk 2T
A AN SR A

.......................................... ereeeneeenpog e o g e 3
= D+ 124 ek N (s Sl )

---------------- bt S % 8 PR L -...-.-----.-----ﬁ-sné.--o & & » PTTTTrT %'I-llll!

(e)

End of Question 9
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Section I - Answer in the space provided

Question 10 (15 marks)

(a)

()
®
)

Marks
Give the exact value of 195° in radians 1
_ 145 T < BT v )
........ R s SR
XY is an arc of a circle with centre O. - 2
The radius OX = 4 cm and angle XOY = 5?” radians.
. . X :
Find the length of the arc XY correct to 1 decimal place. WE A y
I
The arc XY is extended to point Z forming the new sector XOZ. 2

The sector XOZ has an area of 267” em?

Find angle XOZ subtended at the centre, in radians.

-----------------------------------------------------------------------------------------

------------------------------------------------

......................................................................................... +
AT ek (10 B e

Question 10 continues on the following page
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(© - Solve cos®’x—cosx=0 for [0,271']

..........................................................................................

P L N N R N R e R AR

----- w-.--. S4B a B sLB A arI N e SRR REETIFTYYYdATNR PN

............. i B T L,

..... P RN AT LI

...................... ;_,}L.).)
(d) Differentiate:

'(i) F0)=5x(+1)

....&.(.zs}..f..i.:s.'iﬂ:.i?s.....ﬁ.ﬁv/....f.ﬁﬁ@si. .........................
e = 2o S Y £l = 5u. 3% fed).s
................................................................... =150 ¢ Swir s
i = 2oy’ + 5
(ii) _4x-3
Y 3x+2
et ws 43 oot S
............ ul:“f—vt:‘g\//
g=ouv o vie 20 +€ — 25t 9
.......... v B 20 R
i f\ﬁ"'"'""'fﬁ'.fﬁfﬁf.ﬁfff{.....
............................................. (2N
() 5 =6x’e™ N x
et W=7 v=2%t ... o / ..............
gl Y E e,
jl._VLV\""VM" ............................ TR REITERPRI RSP
......... — (6;5?:.) —e_KX"*QZ'"—) ﬂ)
) - ) ~bxe (=
........ P e 9 (CATXY e OB N

Question 10 continues on the following page.
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(e) Use the axes below to show graphically, the number of solutions of the 2

equation log, x~x=-2
Ih a2
9°
A lea 1
7 Y= e
Pt
| ,//
1 r/
Y, (
oA
| d
A v
Z
¥
I—'
T e R,
..... MBL90, Koot e
() .
, o 2 Sol_kﬁons /
=H-2
End of Question 10
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Section I1 - Answer in the space provided
Question 11 (15 marks) Marks
(a) Simplify, using the log laws, ' 2
2log, 25+]1og,16~log, 20
........ ’—{4_ {
“2375'*0}2 W Lo (FX5
= log 5~ 002 2 log 5
o Z Loy # Aoy [ 2teg2 L9 7)
..... =.5.0% 5”’2-/
)] Solve for x, correct to 1 decimal place 2
e** =200
© d [ ) 3:| 2
Find —](4e™ -1
L 4e -1)
.............................. 31731
.......... = BLA ) e e
e e B e
......... o A L4 A A
Question 11 continues on the following page
.
.\
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Gy T R=¢-12t+2
Find the average rate of change of R between t=1 and (=4 1

®
..................... e
,u,'t)“b ‘F()"‘-’“—(‘)"'l‘;—c} .......................................
..... L2 ATz (4) X222 020 s
------------------------------------- --:-n-:o-aolp-nu-:..;---.--o.cno..-a....-....-.;--.- /
................... of U = =30279 =20
4= >
............................................................................... A
()  What is the instantaneous rate of chan.gé of R at t=4 1
............ [offcsiereeemnansssesitsettuni e
.......... J = gy
.................... S e N TSSO
e 2 & T e s
................... Nz

------------------------------------------------------------------------------------------

(e) Angie leaves island A in a boat and sails 142 km on a bearing of 078°,to
island B. She then sails on a bearing of 191° for 220 km to island C, as

_ shown in the diagram.

. N
168, 4
f P
A
v
Diagram not
fo scale

14 - C)"H-—IK'D) /
é79 .

S
Year 11 Mathematios - Task 3 page 20
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(i)  Calculate the distance from island C to island A, to the.nearest km. 2

P N e R PSSR TR W W a PP I T R R R R

-----------------------------------------------------------------------------------------

..........................................................................................

------------------------------------------------------------------------------------------

-------------------------------------------------------

......................

.................................................

------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------

(i i) Angie wants to sail from island C directly back to island A. Given the 3
bearing of B from C is 011°, on what bearing should Angie sail?
(Answer to the nearest degree)

Sie  )9l-/g0={1"

----------------------------------------------------------------------------------------

............................................................

............................................................

.......................................... sasecost (1)

-----------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------

..................................................................................

R e, 260727 et
= 2337
End of Question 11
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Teacher
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Section II - Answer in the space provided
Question 12 (14 marks)

Marks
(a)

Use the Chain Rule to differentiate: 2

y=~5-x

Let uc 5->¢

.................................................

(b) The displacement, X mietres, of an object moving along a straight line over
time, fseconds, is given by

x= (t3-+ 1)4

)] Find the initial displacement and velocity. 2

................................................................
.......................................................................................

..............................................................

..........................................................................................

(i)  Find its acceleration after 2 seconds (answer in scientific notation, correct

A N T NS R 2 N i
L

......................................................................................

.....................................................................................

Question 12 continues on the following page
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(iii) Show that the particle is never at the origin. 2

-------------------------------------------------------------

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll l'-
ne-staly. . i /

(©) The amount A grams of a given carbon isotype in a dead tree trunk is
given by

ar +2 0 £330 .- Never gt %e'?njm.

A= 4™

where 4, and k are positive constants, and where the time t is measured in
years from the death of the tree.

®

dd - ;
Show that A satisfies the equation —d—t‘=—7€A

faa T aaacanandtusatancnasnsnrstetredbddratsneistedisaasncue

--------------------------------------------------------------------------------------

------------------------------------------------------------------------

------------------------------------------------------------------------------------------

(i)  The amount of isotope is halved every 5500 years. 3
Show that the value of k is 1-26027x10™

--------------------------------------------------

------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------

----------------------------------------------------------------

Question 12 continues on the following page
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(@ii) For a particular dead tree trunk, the amount of isotope is only15% of the 2
original amount in the living tree. How long ago did the tree die?
Answer to the nearest 1000 years,

..........................................................................................

------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------
------------------------------------------------------------------------------------------
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End of paper
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