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Teacher:

Hurlstone Agricultural High
School
Year 11 Assessment Task 1

Mathematics Extension 1

Examiners » Mrs P Biczo
* Mr G Huxley
* Mr B Hoang
General * Reading time — 3 minutes

Instructions

» Working time — 40 minutes

» Write using black or blue pen

» NESA-approved calculators may be used

» A Reference sheet is provided for your use

 In Questions 7 to 8, show relevant mathematical reasoning
and/or calculations

Total marks:

25

Section | — 6 marks (page 2—4)
« Attempt Questions 1-6

» Allow about 8 minutes for this section.

Section Il — 19 marks (pages 5-8)
« Attempt Questions 7-9

» Allow about 32 minutes for this section.
« For each question use a separate answer booklet.



Section |

6 marks
Attempt Questions 1 to 6
Allow about 6 minutes for this section

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

: . : . t
1. A curve is described by the parametric equations x = 7 andy = 3t2

What is the cartesian equation of the curve?

2
A y=3% B. y=12y?
C. y=12x? D y=%

2. What are the values of x for which (x + 3)(x —1)(2—x) >07?

A x<-3o0rl<x<?2 B. x>3o0r1l<x<?2
C. -3<x<lorx>2 D. -3<x<1
3. When is the sum of two functions f(x) and g(x) always equal to zero?
1
A fl)=gx) B.  5=9M
C. f)=g(x) D. f(x)=-gX)
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The graphs of y = x? — 2x + 4 and y = x3 — 2x are shown.
Which diagram represents the graph of y = x3 + x2 —4x + 4 ?

A

4.

N

=4



5. The graph of y = f(x) is shown below on the left.

The graph to the right of y = f(x) can be described by which of the following graphs?

Ay =If()l B. y=If(xDl
C.lyl=7f&) D. y=7f(xD

6. The solution for |2x — 5| = 3 is given by which of the following?
A x=>4 B. x<lorx=>4
C.1<x<4 D. x<1

~END OF SECTION | ~



Section 11

19 marks

Attempt Questions 7 to 9

Allow about 32 minutes for this section
Answer each question in a new answer booklet.

All necessary working should be shown in every question.

Question 7 (7 marks) Marks

@ The graph y = f(x) is shown below. 2

Sketch the graph of y = % on the graph provided in the Question 7 answer booklet.

Clearly show the behaviour of the curves including any relevant intercepts and

asymptotes.
(b)  Forwhat values of x is — > —2? 3
(© Find the radius and centre of the circle given in parametric form. 2

x=1+cosa

y =sina — 2

~ End of question 7 ~



Question 8 (6 marks) Marks
The graphs of two functions are drawn on the co-ordinate number plane below.
The two functions are:
A quadratic function y = f(x) and a linear function y = g(x).
y=f)
e FE
i g
\ SSL=S / :
\ s [ ?
\ T / :
N e 7/ ;
For parts (i) and (ii), you will need to make sketches on the copies of this number plane
provided in your Question 8 answer booklet.
Both of your responses will need to be accurate according to the scale provided.
i.  On the number plane provided in your Q8 answer booklet, draw a sketch of: 3
y=fx)—gx)
ii.  On the number plane provided in your Q8 answer booklet, draw a sketch of: 3

y=f(x)g(x)

~ End of question 8 ~



Question 9 (6 marks)

(@) The graph of y = f(x) is shown below.

Marks

-2

-3

-4

.

Sketch the graph of y? = f(x) on the graph provided in your Q9 answer booklet.

Clearly show the behaviour of the curves including any relevant intercepts and

asymptotes.

Part (c) continues over the next page.



(b)

(©)

The graph f(x) = 1 — x? is shown below.

Sketch the graph of y = on the graph provided in your Q9 answer booklet.

1
V1—x2

Clearly show the behaviour of the curves including any relevant intercepts and
asymptotes.

|x—1]

It is given that g(x) = —— - Sketch the graph of y = g(x) in your Q9

answer booklet.

Clearly show the behaviour of the curves including any relevant intercepts and
asymptotes.

~ End of question 9 ~

~END OF SECTION Il ~

~ END OF PAPER ~
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REFERENCE SHEET

Measurement Financial Mathematics
Length A=P(l1+r)
[ = i X 2nr

360

Sequences and series

Area
A=i><m-2 T =a+(n-1)d

360

_h I, — _B
A_E(a-lrbj .S:r—z[ha+{n 1)d]_2(a+f;u
Surface area — ar”_l
A = 2rr* + 2nrh | ( \
y all=r") alr'"=1
A = 4nr? = ( = ) r#l
" l—r r—1
Volume
1 s=—|r|<1

V=—Ah r

3
V= imj

3
Functions Logarithmic and Exponential Functions

—h+lp? = ey

_ b b dac log”n" =x= almw_
2a

X
For ax’ + bx> +cx +d = 0:

a+ﬁ+y=—g

af +ay+ Py=—

¢
a

and afly = —g

Relations

(_r - h}2 + (m - k)2 =




Trigonometric Functions Statistical Analysis

sinA = ﬂ. cosA = ﬂ tanA = ﬂ x=qu An outlier is a score
hyp hyp adj =75 less than Q, — 1.5 x IQR
1 . or

A= Eab sinC J2 457 I more than Q5 + 1.5 X IOR

a b c o

T TR T 457 [
sinA  sinB  sinC 1 Normal distribution
¢? = a* + b*> =2abcos C

2,,2 2
cosC= T b —c” -~
2ab
2 V3

[=r@

_ l - 60° T I 1 I I T -
A=_r8 B 3 2 -1 0 1 2 3 %

Trigonometric identities

secA = ,cosA =0

cosA

1 .
cosecA =——, sind #0
s1n

cosA .
cotA=—— sinAz0

s1n

2

. 2
cos x +sin“x =1

Compound angles
sin(A + B) = sinAcos B + cos Asin B

cos{A + B) = cos Acos B —sinAsin B
tanA + tan B

tan(A + B) = —————
l=tanAtan B
A ) 2t
If t=tan— then sinA = ﬁ
2 1+ 12
=2
cosAd = ﬁ
1+t
tanA = _’
11—t

cosAcosB = %[cos(ﬂ — B) + cos(A + B]}

sinAsinB = %[cns(A — B) —cos(A + B)]

sinAcos B = %[sin(A + B) + sin(A - B)|
cosAsinB = %[sin(A + B) —sin(A - B)]

. 1
sin®nx = —(1 = cos 2nx)

2

cos”“nx = —(1+ cos 2nx)

I\J|i—- S

10

+ approximately 68% of scores have
z-scores between —1 and 1

+ approximately 95% of scores have
z-scores between -2 and 2

+ approximately 99.7% of scores have
z-scores between =3 and 3

E(X) =u
Var(X) = E[(X — u)*] = E(X?) = i

Probability
P(ANB)=P(A)P(B)

P(AUB)=P(A)+ P(B)— P(ANB)
P(ANB)

P(A|B) = P(5)

,P(B)#0
Continuous random variables

P(X<r)= j Flx)dx

b
Pla<X < b):J‘ S(x)dx

Binomial distribution
P(X=r)="Cp(1=p)""
X ~ Bin(n, p)
= P(X=x)

= (z)p't(l -p) N x=0,1,....n
E(X)=np
Var(X) = np(1-p)



Differential Calculus

Function
y=f(x)"
y=uv

v = g(u) where u= f(x)

y=sin f(x)
y=cos f(x)
v =tan f(x)
y=el/W
y=1In/(x)
y= a’

y = log, f(x)

y=sin~! f(x)

y=cos™' f(x)

y=tan”' /(x)

Derivative
% = nf ()]
dy dv  du

U— +v—
dx dx dx

dy_dy du
dx  du  dx

? = f’(x)cos f(x)
X

dy

i —/f’(x)sin f(x)

D () sec £(x)
dx

% = f’{x)e”-”

dy _ f(x)

dx  f(x)

D (1na) £(x)a” )
dx

dy  f(x)

dx (Ina) f(x)
&y )

dx 1= [f(x)]2
dy__ )
=)
dy_ W)

dx l+[f(x)]2

Integral Calculus

J.ff(x][f'[x”udx = #[f{x”lrﬂ e
where n # —1

~

F(x)sin £(x)dx = =cos f(x)+e

f'(x)cos f(x)dx = sin f(x)+c

"

F/(x)sec? £(x)dx = tan f(x) + ¢

)
£l Wax =Wt ¢

~

| ];f;)) dx =In| f(x)|+¢
i Flx)

F(x)a"dx = T e

] Ina
—/’(‘x) dy = sin_l%x)+ c

J «.,ja? —[f(,vcjl]2
7"[’(;{] dx = ltan‘lm+ C

J a*+ [flf)c]}2 a a

ud—vdx = uv— va,—udx
dx dx

b
'[ JF(x)dx

[

b—ua
2n

{.f(a] +f(b)+ 2[f(-’f|)+ e f(xn—]):|}

=

where a =x, and b =x,



Combinatorics

n!

(n=r)

H-Pr =

Vectors
= «.,‘xz + y2

u-y =|ul| v|cosd = x;x; + ¥y,

‘a‘:‘xi+}-'j

where u = x,i+y,j

and y = X0+ ¥,/

r=a+Aib

Complex Numbers

z=a+ib=r(cos@+ isiné)
— J"E!.g
[r(-::os @ + isin 16“)]H = r"(cos n@ + isinnd)

_ . _inf

=re
Mechanics

d>x dv dv d (1 3)
— = =y—=—| —V
dt dt dy  dx\ 2

x=acos(nt+a)+c
x=asin(nt +a) + ¢

i= —nz(x -c)

12
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Student Name:

Teacher:

Section I — Multiple Choice Answer Sheet

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 (C) 8 (D) 9
A O B @ c O D O
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer.
A @ B WX c O D O

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 W B @ c O D O
StartHereﬂ
1. AO BO ¢c O bDO
2. AO BO ¢c O DO
3. AO BO ¢c O DO
4 AO BO ¢c O DO
5. AO BO ¢c O DO
6. AO BO ¢c O DO

14
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Year 11

Multiple Choice Questions

Mathematics Extension 1

Solutions and Marking Guidelines

Outcomes Addressed in this Question

ME11-2 Manipulates algebraic expressions and graphical functions to solve problems.
ME11-7 Communicates making comprehensive use of mathematical language, notation, diagrams and

graphs.
Question Solutions Marking Guidelines
1) Answer: C 1 mark
ME11-2
2x =t
Substitute into y = 3t2
y = 12x2
(2) Answer: A
ME11-2 1 mark
Plotting the inequality:
The values that lie above the x-axis must be x < =3 or
I1<x<?2
3)
ME11-2 | Answer: D 1 mark
A sum is always equal to zero if one quantity is equal to the other
quantity multiplied by negative 1.
(4) Answer: B
ME11-7 1 mark

The graph we are looking for is the sum of the two given graphs
in the question.

The point (2, 8) is a point of difference for the 3 cubic graphs in
the responses. The sum must pass through this point.




()
ME11-7

(6)
ME11-2

Answer: D

As the graph given on the right is the same as the one on the left
for x > 0 (graphs same to right of y-axis), and the reflection of
this is graphed, thisis y = f(|x]).

~ correct answeris D.

Answer: B

|2x — 5] = 3
“2x—5<-3o0r2x—5=>3
w2x<2o0r2x=8
~x<lorx=4
~ correct answer is B.

1 mark

1 mark




Year 11 Mathematics Extension 1 Task 1 2023

Question No. 7

Solutions and Marking Guidelines

Outcomes Addressed in this Question

ME11-2 manipulates algebraic expressions and graphical functions to solve problems.

Question

Solutions

Marking Guidelines

()

(b)

X

> -2
x—1"

x(x —1)2
W > —2(x —1)?

x(x—1)=-2(x*-2x+1)
x2—x>-2x*+4x -2
3x2—-5x+2=0
Bx—-2)(x—1)=0

Sincex 1

2 marks

Correctly sketches the
curve, identifying all
relevant features and
correct shape. At x = 1,
there should be a
reflection.

1 mark

Correctly identifies the
asymptote at x = —1 and
makes substantial progress
towards the correct
solution.

3 Marks

Both solutions are correct
and relevant working out
is provided.

2 Marks

Makes substantial progress
towards the solution
and/or provides one
correct solution.

1 Mark

Correctly multiples the
inequality by the square of
the denominator or makes




(©)

2
xS;OI’X>1

x=1+cosa

cosa=x-—1

y=sina — 2

sina=y+2
Using the trigonometric identity cos?a + sin?a = 1
x-D*+@+2)?*=1

The circle has a radius of 1 and a centre of (1,—2)

some progress towards the
correct solution.

2 marks

Correctly identifies the
radius and centre from the
Cartesian equation.

1 mark

Correctly writes the
parametric equations in
Cartesian form.




Year 11 Mathematics Extension 1 Task 1 2023

Question No. 8 Solutions and Marking Guidelines

Outcomes Addressed in this Question.
ME11-7 Communicates making comprehensive use of mathematical language, notation, diagrams and
graphs.

Solutions Marking
Guidelines

S S Ay Explanation of
features of this

O ET graph are
= included below

the sample

solution.

3 marks:

All
components of
graph
included.

LAl

2 marks:
One required
component
incomplete.

1 mark:
Significant
. relevant

1 ‘ : . 0 = progress

i ‘ ' ' B ‘ j towards
Imoortant features ta be incuded for fix) - zix): solution.

Crosses the x-axis when fix) =g{x], |.e at x=-2 and x=3;

y Interceptiswheny= 4 2= 6;

Sinca the subtre
so the sh

ion is parabaia [quadratic palynamial) minus straight line [linear| the

abeola. Its vertex will be at x=¥

result is going to be a quadratic,
x-intercepts
Toimprove accuracy, there are several other puinls plotled Lhat will be a result of whels-rumber subtract cn

ch is halfway between the tv
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Imorlant fealures W be included in fxjg(x):
Touches the x-axis at x= -2, and »=2. To the 1 ght of x=2 is the only region where the product is positive.

yinterceptiswhen y=[-4)(2) = -&

The product is negative un either side of x= -2, which agrees with the product of a quadratic and a linear function givingjs

Zevbicequation. .
The curve also passes through each other curve when one of tha function values equals 1.

Toimprove accuracy, there are several other points plotted that will be a resu't of whole-number mulliplication.

Explanation of
features of this
graph are
included below
the sample
solution.

3 marks:
All
components of
graph
included.

2 marks:
One required
component
incomplete.
1 mark:
Significant
relevant
progress
towards
solution.




Year 11 Mathematics Extension 1 Task 1 2023
Question No.9 Solutions and Marking Guidelines

Outcomes Addressed in this Question.
ME11-7 communicates making comprehensive use of mathematical language, notation
diagrams & graphs

Outcome Solutions Marking Guidelines
@y2=fx) oy=+/fC). 2 marks: correct solution

MEL1-7 = /f(x) is the top half of the graph shown, then
)): = —f/;(%) is the erIection of fzp\/m in the x 1 mark: y = /f(x) drawn
s, correctly or correct
‘ y = —/f(x) from
incorrecty = /f(x).

ME11-7 | Note: guestion said to show any relevant intercepts — 2 marks: correct solution
this was ignored by many students! Your diagram also
needed to indicate it was a smooth curve. 1 mark: correct solution

without detail shown such as
asymptotes or incorrect

1
b) To sketch y = —— given f(x) = 1 — x?, first
(b) Y = 7= given f(x) oy

sketch f(x) = V1 — x2, which is the top half of a
semicircle of centre (0,0) & radius 1 (shown in blue).

. 1
Then the reciprocal graph y = i can be drawn.
Answer shown in red.




ME11-7

Note: if you have more than one graph drawn on your
diagram you must label your graphs, so that you
indicate to the marker, which graph is your final
answer.

[x—1]

(c) Graph of g(x) = — could be drawn by sketching y

=|x—1landy = % on using multiplication of ordinates.
The final solution is shown in red.

2 marks: correct solution

1 mark: significant progress
towards correct solution with
significant detail shown.







