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Year 11
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September 2019

Mathematics Extension 1

General e Reading time - 5 minutes
Instructions: e Working time - 2 hours
e Write using black pen
e Calculators approved by NESA may be used
o Areference sheet is provided
e In Questions 11-14, show relevant mathematical reasoning and/or calculations
e Write your NAME where indicated
Total marks: 70 Section I 10 marks
e Attempt Questions 1-10
e Allow about 15 minutes for this section
Section II 60 marks
e Attempt Questions 11-14
e Allow about 1 hour and 45 minutes for this section
Examiners’ Use Only Setter/Checker: External/BDB
Trigonometric
Question Calculus Functions Functions Total
Section I
1-10 8 /1 1,3-5,7,9 /6 2,610 /3 /10
Section II
11 a-c /12 d /3 /15
12 b /7 e / 4 acd / 4 /15
13 cd /7 a / 4 b /4 /15
14 e /5 ¢ d /6 ab /4 /15
Total /20 /32 /18 /70

Y11 Mathematics Ext 1 AT3 2019_09_02 | page 1 of 25



Section I
10 marks

Attempt Questions 1-10
Allow about 15 minutes for this section

1 Consider the function y = f(x) below:

What is the domainof y = —— ?

J(x)

(A) (-,0)U Ew]

(B) (-o,0)U &oo]

Q) [-o, -1)U (-1,3) U (3, o]
(D) (-9, -1) U (-1,3) U (3, )

2 Simplify 4sin 26cos 20

(A) sin®
(B) 2sin®
(C) sin46
(D) 2sin 46
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3 Solve |3-2x|< 1

A 1

IA

x < 2
B) x <1 or x> 2
Cc -2<x< -1

D) x < -2 or x =2 -1

4 Find the inverse relation of y = X - 4x + 17

(A) No real solution

B) y=2x-4
O y=4+dx-1
2+4Jx - 13

~

=)

—rt
=
]

B

1 1 1
-+ — +
B

(A) -

(B)

@
(D)

R = NR e =

1+ ™

2 ’

-1 . -1
6 Solve: sin x + 2sinxcosx + cos x = 0 € x <

4
(A)

(B)

3 oA E|:|

(©)

(D) Noreal solution
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7 Consider the graph y

= f(x) below.

8
7
6
5
4
3
2
1
X
8-7 6-54=F2-1y| 123456738
-2
-3
-4
-5
-6
-7
-8
Which graph represents y = f_1 (x)?
(A) (B)
y Y
8 8
7 7
6 6
5 5
4 4
3 3
2 2
1 1
X J X
8-7-6-5-4-3-2-1,f 123 45678 8-7-6-54-3-2-11, 123 45678
-2
-3
-4
-5
-6
-7
-8
(€ (D)
y y
8
7
6
5
4
3
2
"\1 1
X —= X
—8—7—6—5—4—3—2—%12345678 1l 123456738
-2
-3
-4
-5
-6
-7
-8
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8  The velocity of a particle which is travelling along the x-axis is given by

V= 312 + 4t + 5 ,wheretis the time in seconds.

Which of the following could be the function which gives the position of the particle with
respect to time?

(A) x=17+2+5t+ 10
(B) x =3 + 4/ + 51 + 10
Q) x=6r+4
(D) x=3r+ 4
9 If P(x)= 0 hasarootof multiplicity3at x = 4 ,then P'(k) = 0 has

(A) aroot of multiplicity < 3
(B) aroot of multiplicity 3
(C) aroot of multiplicity 2

(D) arational root of multiplicity < 2

10 If sinb = \/% (x = 0), find the exact value of cos 26

3 - 2x
w —

24 3x - x2
B 5

24 3x - x2
© —
b 3 - 2x
(D) -

End of Section I
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Mathematics Extension 1
Assessment Task 3 (11AT3) 2 September 2019 Name

Section 11
60 marks

Attempt Questions 11-14
Allow about 1 hour 45 minutes for this section

Question 11 (15 marks) Marks

(a) Consider the function y = f(x) below:

h y =/

On each number plane provided, sketch the function indicated:

@ »y= 1) 1
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Mathematics Extension 1

Assessment Task 3 (11AT3) 2 September 2019 Name
Question 11 (continued) Marks
(@ @) y = s0xD 1
Y
11
X
(i) »* = /() !
y
11
X

Question 11 continues on the next page
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Mathematics Extension 1
Assessment Task 3 (11AT3) 2 September 2019 Name

Question 11 (continued) Marks

(b) Solve:

i x"<6-x 2
+ 3

i) = 1 3
1 -x

Question 11 continues on the next page

Y11 Mathematics Ext 1 AT3 2019_09_02 | page 8 of 25



Mathematics Extension 1
Assessment Task 3 (11AT3) 2 September 2019 Name

Question 11 (continued) Marks

(c) For the polynomial function P(x) = x° (2 - x]3 (3 + x)

(i) Sketch y = P(x) onthe number plane provided. 2
Y
X
(i) Hence, solve P(x) < 0 2

Question 11 continues on the next page
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Mathematics Extension 1

Assessment Task 3 (11AT3) 2 September 2019 Name
Question 11 (continued) Marks
(d) Find the exact value of sin 15° 3

End of Question 11
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Mathematics Extension 1

Assessment Task 3 (11AT3) 2 September 2019 Name

Question 12 (15 marks) Marks

(a) Sketchthe graph y = cos x 2
Y

Question 12 continues on the next page
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Mathematics Extension 1
Assessment Task 3 (11AT3) 2 September 2019 Name

Question 12 (continued) Marks

(b) The displacement of a particle moving along the X-axis is given by x = (¢ - 1]3 ,
where ¢ is time in seconds and x is displacement in cm.

(i) Find the equations for velocity (x) and acceleration (x). 2
. FmdtheacceleranonOfthepartldeaﬁer1oseconds ................................................................. 1
. Whenlsthemmdeatrest? ................................................................................................................... 1
N WhatlsthemmlmumaccelerauonOfthepartlde? ....................................................................... 1
. Descrlbethemononofthepamc]e ..................................................................................................... 2

Question 12 continues on the next page
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Mathematics Extension 1

Assessment Task 3 (11AT3) 2 September 2019 Name
Question 12 (continued) Marks
(@ Simplif 1-tan°9 1
C implify ——————

Py 1+ tan’ 9
(d) For what domain does tan (tan" x) = x? 1

Question 12 continues on the next page

Y11 Mathematics Ext 1 AT3 2019_09_02 | page 13 of 25



Mathematics Extension 1
Assessment Task 3 (11AT3) 2 September 2019 Name

Question 12 (continued) Marks

(e) Consider the Cartesian equation x° + yz - 10y - 11 = 0

(i) Sketch the graph. 2
y
< > X
(ii) Given x = 65sin 0, find y in terms of 0. 2

End of Question 12
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Mathematics Extension 1
Assessment Task 3 (11AT3) 2 September 2019 Name

Question 13 (15 marks) Marks

(a) Thegraphsof y = f(x) and y = g(x) areshown:
y

y = /)

y = g(x)

(i) Sketch y = f(x) + g(x) 2

Question 13 continues on the next page
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Mathematics Extension 1

Assessment Task 3 (11AT3) 2 September 2019 Name
Question 13 (continued) Marks
() (i) Sketch y = /(x).g(x) 2

Question 13 continues on the next page
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Mathematics Extension 1

Assessment Task 3 (11AT3) 2 September 2019 Name
Question 13 (continued) Marks
(b) (i) Prove cos(A + B) + cos (A - B) = 2cosAcosB 1
. i 5m i
(ii) Hence, find the exact value of cos — + cos 12 3

Question 13 continues on the next page
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Mathematics Extension 1
Assessment Task 3 (11AT3) 2 September 2019 Name

Question 13 (continued) Marks

0.281

(c) The number of bacteria in a culture is givenby N = N e where ¢ isin hours.

(i) Ifthere are initially 100 bacteria, how many will there be after 10 hours? 1

(i) How many hours will it take for the population to reach 200 000? Answer to

the nearest hour. 2
(iii) Graph the relationship between N and ¢ for N € [100, 200 000] 1

Question 13 continues on the next page
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Mathematics Extension 1
Assessment Task 3 (11AT3) 2 September 2019 Name

Question 13 (continued) Marks

(d) A spherical balloon has a radius r mm. It has a small hole, causing the radius to
shrink at a rate of 0.2 mms-2.

Calculate the rate of change of the surface area of the balloon when the radius is
100 mm.

Hence, describe what is happening to the surface area of the balloon. 3

End of Question 13
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Mathematics Extension 1

Assessment Task 3 (11AT3) 2 September 2019 Name

Question 14 (15 marks) Marks

(@) Prove sin” (-x)= -sin" x 2

(b) Show that tan (sin” x) = Jfor 0 < x <1 2
1 -x

Question 14 continues on the next page
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Mathematics Extension 1
Assessment Task 3 (11AT3) 2 September 2019 Name

Question 14 (continued) Marks
(c) Given P(x) = 6x° - 11x° - 3x + 2
(i) Show x - 2 isafactorof P(x) 1

Question 14 continues on the next page
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Mathematics Extension 1
Assessment Task 3 (11AT3) 2 September 2019 Name

Question 14 (continued) Marks

(d) Consider the polynomial P(x) = (x - 2)x - 5)Q(x) + ax + b, where Q(x) isa

polynomial and @ and » are real numbers.

When P(x) isdividedby (x - 2) theremainder is 4, and when it is divided by

(x - 5),theremainderis 13.

Find and # 2

Question 14 continues on the next page
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Mathematics Extension 1
Assessment Task 3 (11AT3) 2 September 2019 Name

Question 14 (continued) Marks

(e) The blood temperature of a live animal is 38.6°C.

An animal is found dead with a blood temperature of 31.1°C, in a barn of constant
temperature P°C. 10 minutes later, the animal’s blood temperature is 30.7°C.

The cooling rate is proportional to the difference between the blood temperature
and the room temperature.

(i) By using the formula for Newton’s Law of cooling, 7 = P + A¢*',find an
expression for k in terms of A. 2

Question 14 continues on the next page
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Mathematics Extension 1
Assessment Task 3 (11AT3) 2 September 2019 Name

Question 14 (continued) Marks

(e) (iii) Hence, if the animal was found at 8 pm, what was the time of death? Answer to
the nearest minute. 2

End of Examination Paper
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Assessment Task 3 (11AT3)

Name

KING’S
SCHOOL

2019

Year 11

Assessment Task 3 (11AT3)
September 2019

Multiple Choice Answer Sheet
Mathematics Extension 1

Select the alternative A, B, C or D that best answers the question and indicate your choice by
filling in the appropriate response oval, completely.

Examiner’s Use Only
1 (A (B (o (D) Functions /1
2 (M) (o) (D) Trigonometric Functions /1
s (D ® © @
000
5 (M) (B) (o) (D) Functions /3
6 (&) (o) (D) Trigonometric Functions /1
7 (A (o) (D) Functions /1
8 (A) (B (0 (D) caleulus /1
9 (A (0 (D) Functions /1
10 (8 (B) (c) (D) Trigonometric Functions /1
Total /10
Examiners’ Use Only Setter/Checker: External/BDB
Question | Calculus Functions Functions Total
Section I
1-10 8 /11,3579 /6 2,610 /3 /10
Total /20 /32 /18 /70
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2019 Year 11 Examination
Mathematics Extension 1
Marking Guidelines

AT

Section I

Multiple-choice Answer Key
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1

©Oloo ||| |w
sdleltgkdrdi-llvikdivliv)

—
(e

MASTEL_






b) ()  A%ha-g<o

@)D <0 e ( for fhilomed gond.

] U/E { comed
=4 g T
S3<K<2 . or ze(-3,2). v é
UY/ "L 2 |
==
(x4 )Y (0™ / pad_

213) (-1 — (1-1)" 70 rprogregs
(ac%/m@wo?o. é/ﬂb /

/ ﬂ L 2 ks (ontect bt /
{2 A< | é_;'/‘/r "’/-‘—kﬁl) 3

{ " Citriall poits mettod " sorvedtly sobe Ao preflm.,
gﬁm& L/’U?é/bo fo —lesx<l . '3 ]

—(s w < | 2

oy Y o sused Hhd patl o

L0 Y oot e
4 - //KKZ)\B,\ZM‘(')\W,

orectyefie 4




(¢) (((] (&3 X=0, X7 2 /2\
1 mad for ik witile.

vz Azz ok | ek

Jworstr— Gbo 67
\ | a0
_3\4 - %/ﬁrao/}
Lﬁ{/ &;‘(/5‘) = (f‘a//;o‘> ,,..Af( /OI@WJ

s B Y530 ~ (S mio € e ﬂ IN\\(A'E)‘

ZJ\KV@? |
n "z w 2

22
for G5 wlapdam.
’ —( mad /Or lemror.

%va{,ér o I )7

= o W22 = i Bo”



Question 11

11 (a) ()
Criteria Marks
e Provides correct graph 1
Sample answer
 §
\
X
11 (a) (ii)
Criteria Marks
e Provides correct graph 1
Sample answer
y
X
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11 (a) (iii)

Criteria

Marks

e Provides correct graph

Sample answer
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Mathematics Extension 1
Assessment Task 3 (11AT3) 2 September 2019 Name

Question 11 (continued) Marks

(b) Solve:

Question 11 continues on the next page
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Mathematics Extension 1
Assessment Task 3 (11AT3) 2 September 2019 Name

Question 11 (continued) Marks
(c) For the polynomial function P(x) = x° (2 - x)3 (3 + x)

(i) Sketch y = P(x) onthe number plane provided. 2

y (D -~ corcect SI«.cWC
‘ ot rodts,

@ ~ Ne c{h‘m even
powired  furehion,

T T v - x
3 - -1 2
(ii) Hence,solve P(x) < 0 2

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

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

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

Question 11 continues on the next page
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11 @

Criteria Marks
e Correct answer 3
e Significant progress towards solution (1 error) 2
e Correctly applies the Sine difference formula 1
Sample answer
sin 15° = sin (45 - 30)
= sin 45 - cos 30 - cos 45 - sin 30
_18 11
2 2 f 2
_ £ 1
_ ﬁ_:_
242
o2
4
Question 12
12 (a)
Criteria Marks
e Correct solution 2
e Correct shape but incorrect range and/or domain, or intercepts not labelled 1
Sample answer
y
T ¥ ¥ rt [ ®frEffrEL ST EE | ET TP A
-1.5 -1 -0.5 - 0.5 1 1.5
4]
_
2

Disuianucs

Every effort has been made to prepare this Examination in accordance with the Board of Studies documents. No guarantee or warranty is
made or implied that the Examination paper mirrors in every respect the actual HSC Examination question paper in this course. This paper
does not constitute ‘advice’ nor can it be construed as an authoritative interpretation of Board of Studies intentions. No liability for any
reliance use or purpose related to this paper is taken. Advice on HSC examination issues is only to be obtained from the NSW Board of
Studies. The publisher does not accept any responsibility for accuracy of papers which have been modified
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12 (b) ()

Criteria Marks
e Both equations correct 2
e One equation correct 1
Sample answer
X = (t - 1)3
i=3(-1f
X=6(-1)
12 (b) (ii)
Criteria Marks
o Correct solution, with conect ok, 1
Sample answer
att=10
¥=6(10-1)
=54cms”
12 (b) (iii)
Criteria Marks
e Correct solution 1
Sample answer
for stationary points, x = 0
“t=1s
12 (b) (iv)
Criteria Marks

e Correct solution

Sample answer

X¥=6(t—-1)

this is a linear function with a positive gradient
» minimum acceleration when t = 0.

2 ¥ =6(0-1)

= —6cms 2
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12 (b) (v)

Criteria Marks
e Correct solution, including comment on location, velocity (stationary point) 7
and acceleration.
e Partially correct solution including comment on two of the following:
- Location
" : : 1
- Velocity (stationary point)
- Acceleration

Sample answer
The particle starts Icm to the left of the origin. It slows down as it moves towards the origin
and stops once it reaches it. It then accelerates as it moves the right, away from the origin.

12 (c)

Criteria Marks
e Correct solution 1

Sample answer

2 2
1-tan'0 (- s (e t=te6)
1+tan’°® 1+t

12 (d)

Criteria Marks
e Correct solution 1

Sample answer
All real x,

[e (— 00} \70)
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12 (e) (1)

Criteria Marks

e Correct graph, labelling centre and 4 .'nkru_pﬁ 2
®  Corect 47oq+'§m'. e+ (3-5‘)7234,/ a Fder ca-upto:ﬁqﬂ +he Sqoary 1

Sample answer

A y Intercept
i Local Maximum
10
5 -
x Intercept ‘
( 'IJl_ly 0 )
(net nguend) \
e ey ry e et X
45 \ 3
o . & x Intercept
y Intercep
Local Minimum [‘El— Y )
Sl (et raqoread)
12 (e) (ii)
Criteria Marks
e Correct solution 2
e Some progress towards solution 1

Sample answer

(6sin8Y + (v - 5F = 36
36sin°0 + (y-5F = 36 1
(v- 5% = 36(1 - sin” @)
(v - 5F = 36cos” 0
y-5 = %6co0s0
y = 5%6¢0s0 ]
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13 (a) (i)

Criteria Marks
e Correct graph (critical point labels not required) 2
e Correct shape (concave up parabola) 1

Sample answer

y Intercept
(0,1)

" s

13 (a) (ii)
Criteria Marks
e Correct graph with intercepts shown in correct positions (intercept values )
not required)
e Correct shape (negative cubic) 1

Sample answer
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13 (b) (i)

Criteria Marks
e Correct solution 1
Sample answer
LHS = cos(A + B)+ cos@l e B)
= cosAcosB - sindsinB + cosAcosB + sindsinB
= 2cosAcosB
13 (b) (i)
Criteria Marks
e Correct solution 3
e Correct method with 1 error 2

(14 T

e Uses part i) to rewrite expression as = 2 * COS Z cos g

Sample answer

ST 1
COS ™ + COS ——
12 12
T T T T
= oS |—+ —|+ cos[—-—
T T
=2-cosz-cos-6— using i)
1 B
=2 Es—
2 2

VRPN
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Mathematics Extension 1
Assessment Task 3 (11AT3) 2 September 2019 Name

Question 13 (continued) Marks
() The number of bacteria in a culture is givenby N = N, ¢"*® where ¢ isin hours.
(i) Ifthere are initially 100 bacteria, how many will there be after 10 hours? 1
0-28 (10
iV LD e
..................... = 1645 .. (nearst e POND. o
(i) How many hours will it take for the population to reach 200 000? Answer to
the nearest hour. 2

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

: ..... 28/: ............. (as ..... - m'E:Z?,N(ZDQdao) .............. @
(iii) Graph the relationship between N and ¢ for N € [100,200 000] 1

N

200, 00 4

109

®,

Question 13 continues on the next page
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13 (d)

Criteria Marks
e Correct solution, including explanation of what is happening. 3
e Correctly calculates the rate of change of the surface area when the radius is 5
100mm
e Correctly applies the chain rule 1
Sample answer
dr
‘(; =-0.2
SA = 4’
dSA
—dT = 8nr
dSA dSA dr
dr dr Car
= -0.2 X 8nr
8nr
T s
when r = 100,
dsA  8m(100)
it 5
= -160m mms”
the surface area is decreasing by 160m mm per second.
Question 14
14 (a)
Criteria Marks
e Correct solution 2

e Some progress towards solution

Sample answer

lety = sin™ (- x)

: n <T[
siny = -x yfor -—<y<—
d 2 =7 =2
x= -siny
x = sin («»y)
-1
sin x= -y
. -1
y= -sin x
. -1 |
~ sin (-x)= -sin x

MEYRI11_19_GUIDELINES
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14 (b)

Criteria Marks
e Correct solution 2
e Correctly constructs triangle 1

Sample answer

let® = sin"x
- constructing triangle:

MEYRI11_19_GUIDELINES

By Pythagoras' Thm, base = /1% - x?

~ using trigonometric ratios,

tan @ =

X

1 - x*
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Mathematics Extension 1

Assessment Task 3 (11AT3) 2 September 2019 Name

Question 14 (continued)

Marks
()

Given P(x) = 6x° - 11x° - 3x + 2

(i) Show x - 2 isafactorof P(x)

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

N
.............................................................................................................................................................................

(ii) Hence, factorise P(x) and find the roots of P(x) = 0

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

G)..L ...... t ?K') ........................................................................................... (D X
2C(-2 Xéx’ 1 =350+

Question 14 continues on the next page
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Mathematics Extension 1
Assessment Task 3 (11AT3) 2 September 2019 Name

Question 14 (continued) Marks
(d) Consider the polynomial P(x) = (x - 2)(x - 5)Q(x) + ax + b, where Q(x) isa
polynomial and g and 4 are real numbers.

When P(x) isdivided by (x - 2) theremainder is 4, and when it is divided by

(x - 5),theremainderis 13.

Find gand b 2

Question 14 continues on the next page

vo23) b= B
b =" c— 0}

Y11 Mathematics Ext 1 PC 2019_09_02 TKS | page 22 of 25



14 (e) (i)

Criteria

Marks

e (Correct solution

e Correctly applies simultaneous equations

Sample answer

whent=0 7 =311
v 311= P+ 4"
» 311=P+4 ©)

whent =10 T = 30.7
~ 307 = P+ A%
®-@
0.4 = A- Ae'*
4e'% = 4-04
0k _ A= 0 4

orf
=

RN
;.._/

14 (e) (i1)

Criteria

Marks

e Correct solution

Sample answer

whent=0 7 =31.1
~31.1= 26+ Ae*°

A= 51
~ using 7)
51-04
In|——
5.1
) 10
k = -0.00816....

k= -0.008 (3dp.)

MEYRI11_19_GUIDELINES
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14 (e) (iii)

Criteria

Marks

e Correct solution

e Correctly calculates ¢

Sample answer

when 7 = 38.6
38.6 = 26 + 5.1 -2 2005
12,6 & 5.1 =g 05

12.6 o008
(4

5.4

12.6
1n[—] = -0.008¢

5.1
In 12.6
5.1

~0.008
t =-113.057.... minutes

. time of death = 8 pm - 113.057... minutes

= 6:07 pm
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