2023

PRELIMINARY ASSESSMENT TASK 1

Extension 1 Mathematics

General Instructions Total Marks — 61

e Reading time — 10 minutes Section I: 10 marks
e Working time — 90 minutes

e Write using black pen only e Attempt questions 1-10, using the

answer sheet provided.
e Allow about 15 minutes for this

e For questions in Section II, show s
section

relevant mathematical reasoning

and/or calculations. Section II: 51 marks

* Calculators approved by NESA e Attempt questions 11-14, answer

may be used the questions in the booklets
e DO NOT USE LIQUID PAPER provided.
OR CORRECTION TAPE e Allow about 75 minutes for this
section
M/C 11 12 13 14 TOTAL
Inequalities
1-5 /5 /13 /14 /32
Inverse
Functions 6-10 /5 /11 /13 /29
TOTAL
/61
STUDENT NUMBER: TEACHER:







Section 1

10 marks
Attempt Questions 1 to 10
Use the multiple-choice answer sheet for Questions 1 to 10

1. Given the graph of y = (x — 2)(x + 1), which of the following is a solution to the
inequation (x — 2)(x + 1)? < 0?

A x<2
B) x<2
O x<-1,-1<x<?2

D x>2

2.  Which solution below matches the diagram shown?

(A) [-00,=2] U [4, o]
(B) (=00, —2] U [4, )
(©) (=90,=2) U (4,x)
(D) [-00,=2) U (4, ]



3. Thegraphofy = — i is shown below.
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Use this to solve the inequality 1 <=2

A x<1, x>1
B) 1<x<3

(©) -1<x<1

M x<1, x>3

4. Solve3—2¥*> _14

5 =

A x<11
B) x=>11
© x<-11

D) x=>-11



(A)

(B)

©

(D)

(A)
(B)
©
(D)

(A)

(B)

©

(D)

The graphs of y = V4 — x? and y = 3x — 2 intersect when:
x=0andx =2
6

6
x=0andx=g

6
XT3

x=0andx=\/§

Given a set of coordinates or ordered pairs from a function, the method to finding its inverse

is to:

Reverse all the positive and negative signs.
Reciprocate all the x and y values.

Switching all x values with their associated y value.

All of the above.

The function f(x) = 2x? — 5x — 3 will have an inverse function for the domain:



8. Given h(x) = V5 — x , which of the following are the domain and range for h™1(x):

A) x>0,y<5
B) x=0,y<5
©) x<5y>0

D) x<5y=0

9. Given f(x) =x*+7x—2,forx < —g,ﬁndf_l(—Z)

A) -7
®B) 0

o 21
© —70

D) 12

10. Which of the following functions is its own inverse.

(A) y=2x

2
B =_
B) vy "

© y=x*

D) y=x°

End of Section I



Section 11

51 marks
Attempt Questions 11 to 14

Answer each question in a SEPARATE writing booklet.
Extra writing booklets are available.
All necessary working should be shown in every question.

Question 11 (13 marks) Use a SEPARATE writing booklet.

(2)

(b)

2x+4 4x-7
Solve 3 — > >5

(i) Sketch the graphs of y = x% and y = —x + 2 on the same set of axis, using the domain
restriction [-3,3] for both graphs.

(i1) Explain how the graphs you have sketched in part (i) can be used to solve the inequality
x2+x—-2<0.

(iii) Sketch the graph of y = x? + x — 2, identifying all important features.
Sketch this on a separate set of axis to part (i)

(iv) Explain how the graph you have sketched in part (iii) can be used to solve the
inequality x2 + x — 2 < 0.

(v) Use the algebraic method (also known as the cases method, testing points method or
critical points method) to solve the inequality x% + x — 2 < 0



End of question 11

Question 12 (14 marks) Use a SEPARATE writing booklet.

(@)

(b)

(c)

(d)

(e)

09

Solve 3x(2x — 5)(x + 3)? < 0. Express your answer in interval notation.

The 2022, Year 11, Term 1, Mathematics Extension 1 examination included the following
multiple choice question:

3. Which set provides a solution to the inequality |3x — 2| < |x + 4]?
(A) [ 1 ]
-3
2
1
B) (_oo’ _ E] U [3, o)

© (cn-

D) (=,3]

Demonstrate and explain with clear detail, how the correct solution could have been found
without any knowledge of solving inequalities.

For what values of k does x? 4+ kx — 2 + k have real roots?

Solve E - 2| > 4. Express your answer in interval notation.

3
Solve — < 4.
x—2

<1

|x+4] —

Solve



End of question 12
Question 13 (11 marks) Use a SEPARATE writing booklet.

(a) Given the function f(x) = 2x — 5, show that, its inverse function is f~1(x) = xT+5

(b) A separate piece of paper has been provided for this question.
Answer this question on the separate piece of paper provided.

(¢)  The graph of y = x? — 2x — 3 is shown below.

3

Anne, Benny, Carol and Dane were asked to restrict the domain of the function, so that its
inverse function could be calculated. The domain restrictions they each decided on are
shown below.

Anne: x <1 Benny: x > 3 Carol: x > —1 Dane: x > 1

Discuss the effectiveness of each students’ domain restriction.

(d)  Given the function g(x) = vV3x + 2 forx > — g, find g~1(x) and state its domain.



End of question 13

Question 14 (13 marks) Use a SEPARATE writing booklet.

(@)

(b)

(c)

The 2022, Year 11, Term 1, Mathematics Extension 1 examination included the following
multiple choice question:

The function f(x)=-2x>+4x+2, where x>1, has inverse ' (\) .

For what value of awill f(a)=f"(a)?

(A) ﬁ2+ - B) 2
3442 S
©) > (D) 5

Demonstrate and explain with clear detail, how the correct solution could have been found
without calculating f~1(x).

Let f(x) = x? + 4x for x = —2. This function has an inverse, f ~1(x).
Find an expression for f ~1(x) and state its domain.

(1) A separate piece of paper has been provided for this question.
Answer this question on the separate piece of paper provided.

(ii) State the domain of f~1(x).

(iii) Find an expression for y = f~1(x) in terms of x.

End of paper
10



STUDENT NUMBER: TEACHER:

Question 13 (b) (2 marks) Answer this question on this piece of paper.

(b)  The graph of f(x), —0.5 < x < 1.6 is shown below.

-0.5

On the axes above, sketch the graph of f~1(x).

11



12



STUDENT NUMBER: TEACHER:

Question 14(c)(i) (2 marks) Answer this question on this piece of paper.

(©) (1) The diagram below shows a sketch of the graph y = f(x), where

flx) =—

4 —x2 "’

x=0, x #2.

6

On the same set of axis, sketch the graph of the inverse function, y = f~1(x).

Now complete parts (i) and (iii) from the question booklet.

13
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Section 1

10 marks
Attempt Questions 1 to 10
Use the multiple-choice answer sheet for Questions 1 to 10

1. Given the graph of y = (x — 2)(x + 1)2, which of the following is a solution to the

inequation (x — 2)(x + 1@'

A) x<2

2.  Which solution below matches the diagram shown?

4—' .—'
2 4
(A) [-%,—2] U [4, ]
C®_Co a2
(©) (=9,-2) U (4,)
(D) [-00,=2) U (4 ]
3
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3. Thegraphofy = — ﬁ is shown below.

&

\ %4

4
Use this to solve the inequality — <=2

X2 x| NOTE, -
A x<1, x>1 _ﬁ)z U{SQ}P{:::MJ}U /Sb{'lf\&
B) 1<x<3 % 4(y\ez\h\bﬁn MO\H,Q)
He

@ "l m-E«smvm)ﬁhp

M) x<1, x>3 "4&@\/ S‘J’\'

+3x

4. Solve3-"E>-14. /_,,53(

-2 =-U

B) x> 11 (+3% é_Sl[—

€ x<-11 32 < 53
D x>-11 Zé l/
4
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5.  The points of intersection of y = V4 —x2 and y = 3x 2 l@fﬁ‘ﬂ:‘ |

(\rl;")—@u 2 Sldes‘ "’"’O‘W‘L’Wwa'\w

= .
(A) x—Oandx—6

6 =W~ + 4 5°‘V\10n 50 Mos'\' thack b
B) x=0andx =
0 = loh' {Z% Subs\'dvh J
.@ =7 _ TEST 2=0
- %(5:& q U \gp2 =2, US=30)-2 =-
(D) x=0andx=\E 21,:0 d(% LS+ RS
Y BT %%
rexse W ERL sr38)) -
LM s s

6.  Given a set of coordinates or ordered pairs from a function, the method to finding its inverse

is to:

(A) Reverse all the positive and negative signs.

(B) Reciprocate all the x and y values.

(C) Switching all x values with their associate@
e ——

(D) All of the above.

7. The function f(x) = 2x? — 5x — 3 will have an inverse function for the domain:

. Umlax—e r= ’/Z(Z-
(A) D=[Z;°°) _ ’C’T’)
1
® o4 %
=y
(©) D:[—3,%] /cf
5
D) Di[~7,%)
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8. Given h(x)

A x>0,y<5
B) x=>0,y<5
©) x<5,y>0

M) x<5y=>0

=+/5 — x , which of the following are the domain and range for h~*(x):

N2)> D z &5

© 20
,,../\.{3(,‘) N4 545’
D: 50

9. Givenf(x)=x?+7x—2,forx < —%, find f71(-2)

B) 0

222%7,9
O-= ka+7n

=2 (t7)

x=0Oor-7

10. Which of the following functions is its own inverse.

(A) y=2x

- UQ =, —> %=

€ y=x*

D) y=x3

CAW "l = n=ly

b"/X

End of Section I

6
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>
2(2xs zi)é— 3(4,-7) 55
bsg-axnsn 230
“%5 +29 230
—Ex 21
x £-%

(b) (i) Sketch the graphs of y = x? and y = —x + 2 using the domain restriction [-3,3] for both 3
graphs.

[7"44 U\le(%c,"\op\,
Xz -nt) : _
»E+x-1:0 3 (ZY s

Oerd) D= O / ézq} 5;,)

p=-2 o |
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tae—2<0.

x? 4+ x — 2 < 0 can be rearranged to x? < —x + 2. Now the LHS is x? and the
RHS is —x + 2. These are the same as the graphs sketched in part (i). Finding
where the LHS is less than the RHS is equivalent to finding where the graph of the
LHS (x2) is below the graph of the RHS (—x + 2).

The points of intersection of the two graphs are important as they are the exact
points where the parabola changes from being above to below the straight line
(or vice versa).

(iii) Sketch the graphs of y = x? + x — 2, identifying all important features.

B SR (‘):D ld"m\‘—'-—l
AT |+2
Verjex = x= =
x=| GG"’“M") -
0=€3Y +(5)2
=-2.12% 3 (’0”5, -2.75)

\ " | I
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inequality x? + x — 2 < 0.
x? + x — 2 < 0 can be solved by drawing the graph of y = x? + x — 2 and finding the

x-values for which the graph is below the x-axis.

(v) Use the algebraic method (also known as the cases method, testing points method or

critical points method) to solve the inequality x? + x — 2 < 0

hL+7L~Z:0

n=-1,| G‘"’”‘W’”}

>

& }
2
’FEQ-( nN= ’3 =0 | 7= -'L
6.3)’? B) “L 603'-1_ 0 -2 (z,)" @ _?)
=-2 = 4_

=4
>0 <0 >0
X v x
oo —) & |
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b*-bac % O
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Q)
) x+5 2

Given the function f(x) = 2x — 5, show that, its inverse functionis f~1(x) = —
'O =22~

L= Zn"s/ Generally well done, though a lot of
145_- students forgot the last line.

(a

(b)  The graph of f(x), —0.5 < x < 1.6 is shown below. 2

Since you were given specific values on y = f(x) you
were expected to find the corresponding coordinates
on the inverse function. For example (1, 0.5) becomes
(0.5, 1) on the inverse function.

On the axes above, sketch the graph of f~* (x).
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(c)  The graph of y = x? — 2x — 3 is shown below. 4

\ . / Students didn't discuss, a lot of
students didn't write full sentences.
! - - - Students lost a mark if they didn't
mention effectiveness in their

7 answers.

Anmne:x <1 Benny: x > 3 Carol: x = =1 Dane: x > 1

Discuss the effectiveness of each students’ domain restriction.
Anne's restriction includes the entire left side of the parabola, up to the vertex. This interval
will pass the horizontal line test and hence will have an inverse function. This interval is
effective as it is the maximum interval which will allow an inverse function.

Benny's restriction will also pass the horizontal line test, so will also have an inverse
function. However, it is a small interval compared to Anne's. So it is effective but not as
effective as Anne's and Dane's restrictions.

Carol's restriction will not pass the horizontal line test, so will not have an inverse function.
Carol can only find an inverse relation. Therefore, it is not an effective restriction.

Dane's restriction is similar to Anne's, but includes the entire right side of the parabola after
the vertex. This interval is also the maximum interval which will pass the horizontal line test
and hence all an inverse function. Dane's restriction is as effective Anne's but it involves the
positive x values of the parabola.

(d)  Given the function g(x) =v3x +2 — 6 forx = _§= find g=1(x). 3

IV, w2 DZO

7925 120

Students didn't read the
- _ question completely, they either
3 - 3 didn't find the inverse function
or they didn't find the domain.
"'( ) _ -2 S 2 marks for the correct inverse
8 k)= ) K O function.
1 mark for the correct domain.
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Question 14

(@)  The 2022, Year 11, Term I, Mathematics Extension | examination included the following
multiple choice question:

The function f(x)=-2x" +4x+2, where x 21, has inverse )«
For what value of awill f(a)=/"(a)?

(A) ‘]_—‘2*—‘ 137

© 2“2‘5 & | )

B) 2

LS IRV

Demonstrate and explain with clear detail, how the correct solution could have been found
without calculating £~ (x).

Let f(hy=k
Then 'f"(k)=h (Aeqf:niﬁm o-f inverse ‘Fw'cﬁ.n)
D7 when L=,
k=h
Thus —F(&)= a
Now | Substitute the possible answers )
into -P(x) ond $ind the one where the
resule is equal to the value gubstituted.
(i §(5) == (B2 ++(B0)+2
f3) = 27
;B2

@)
® [ ==2(@Fr4@ e
= 2

© (b2 SR siEg )
L3 = 3
+ A

() (D) = 2 (£ +a(D)+2

45
y 2
ol (B)Z_ is the Solu'ﬁon @

3

AR Ip—|



KIYy—2.

Question 14

(a)  The 2022, Year 11, Term |, Mathematics Extension 1 examination included the following 3

multiple choice question:

The function /(x)=-2x* +4x+2, where x 21, has inverse f~'(x) .

For what value of awill /(a)=/"(a)?

@A) ‘ﬁ;‘ ®) 2
242 5
©) > D) 3

Demonstrate and explain with clear detail, how the correct solution could have been found
without calculating f~1(x).

‘ # Most Students hove
Alternative nsed Hhis method

The graphs of Y=foo and 9= 460
@ intersect on the line Yy=x.
Thus F0o=F'0x) when Y=x. Explamed but did mot

% Cop exp\an«mn

1e. ‘F(ﬁ) =Q de,MOﬂS'{'fﬁTef b\.r Sttoldu‘dc?
Now ; either (‘el?ead the G—WFS 'P"’"‘" +He SHeps and the
dhe previows method of answer.

Solve C]=~P(x) ond Y=x S'imuH‘MfowH
o 'F\AG’ the I)oin'fS of Hersection.

=25+ <+ 2 =

2x*—3x~-2=0

(2x+1)(x=-2)=0
)(t-?J: or 2

@ SoN=2 (‘;ince 2 z\)

So.RA=2



K.y-3

(b)  Let f(x) = x? + 4x for x > —2. This function has an inverse, f~1(x). 4
Find an expression for f~(x) and state its domain

X+ 4, xz-2 and Yz-4 * Tound The expregan
) x=g+43 , Jz-=2ond x=-4 for 460 ot
X+ <4 =a"+ Y +4 dl‘d net state %dom'
(1) x+4= (y+2) F J=2+xta
31-2 = + [x+4 . ¥
Moy =2 +Ix+4
y=-2= I x+<4 Wwith either no feasa
3 0C Xz -2 inStead .
@ _P ‘) = =2 + {24 (§i‘nce éja—z.)

@ Domain: x z2-4.
* ‘gu'(x)—-‘—z:t X+ i



Q.IYy-4

(¢) (i) The diagram below shows a sketch of the graph y = f(x), where f(x) = — 2

4-x2

yx20

= VERTISES PR [ I [

¥ gl’lol«/ 'H‘\Q \)'?/'h-i )\‘; wl}fofe_,____' I
Faefy aahe |
0’0—H=ea‘ ,m& over -Hu. ;}—ax*s.

* Tew lew.r ral mrt rafoL | |
am‘ Aﬂmﬁmes j { | ; 1 Gmn Mistakes D[’lr' ﬁf)

S | | W

Rk R —@,O)U(o' "

On the same set of axis, sketch the graphﬁf)lhe inverse funtD Y= F10) * (—OD, O) U (\ 00)

( ,o)U [\, oo) *-Acgeffet{ x <0, <z \

QOJ (ii) State the domain of f~*(x)

o Alematiely, X<o of x|

(iii) Find an expression for y = f~1(x) in terms of x. 2
(tj % :4%5' ). RER Comﬂm mistekes 74"' (ii)
58 v Z_j'.a_" . Y=o & s e 4
x(‘*:ﬂt);“' 3 i 53-8 with no raason.
j:?:_;-_ Did not show + YN -

= x
®d=i\]4-—% Y= [2-4 7
@""P-‘(")‘ [4_% gince 2o *_Jz,ij_gc__:;%
= [4—F s x2z0”
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