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Write your name on the front page of this question/answer booklet.
Attempt all questions. Marks are indicated to the right of each question.

Answer in the space below each question or use the additional writing space provided at
the back of this booklet, ensuring all answers are clearly labelled with the question
number.

All necessary working should be shown in every question, other than multiple choice.
Full marks may not be awarded for careless, badly arranged or badly written work.

NESA approved calculators may be used. You may bring one handwritten A4 reference
sheet into the test.

Topic Total

1 — Graphical relationships /12
2 — Inequalities /10
3 — Inverse functions /12
4 — Factor and remainder theorems /10
Total /44
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Question 1

F1.1 Graphical relationships

(a) If and, whatisthe domain of ?

Circle the correct answer.

A.

all real x

(b) Below are the graphs of and

Circle the correct answer which describes the range of .
A. the same as the range of
B. the same as the range of .
C. the intersection of the two ranges.

D. None of the above.

Question 1 continued
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(c) Belowisagraph andanew function Which equation describes ?

A

Yy

3 y=f

y=gx)

Circle the correct answer:
A.

B.

Question 1 continued
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(d) Describe in words OR illustrate with a suitable diagram, how you would draw the graph of if
given the graph of

(e) Below is the graph of a function .

Sketch the graph on the same number plane.

A
y 9 y = ()

8

- =
4 3 2 N0 N_2 3 4 5 6 7 8

Question 1 continued
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(f) Below is the graph of a function .
Sketch the graph on the same number plane, clearly marking all intercepts and asymptotes.

A
Y

3

[

N
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Question 1 continued

(g) Onthe number plane below are the graphs of two functions and .

Sketch the graph of on the same number plane marking all key features.

y13
12

11
10

fx)=x+1

w ~ OO0 O N @

gx) =—-2x*+2
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Question 2 F1.2 - Inequalities 10 marks

(a) Solve the inequation . Circle the correct answer. 1
A.
B.
C.

D. No solution

(b) The region shaded on the number plane below is described by which inequalities? 1
P
<
£
[
- [ o
4 0

Circle the correct answer

A.

(c) Solve . 2
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Question 2 continued

(d) Solve and sketch your solution on the number line below.

(e) Solve
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Question 3 F1.3 - Inverse Functions

(a) If find the equation of the inverse function .

12 marks

(b) Below is the graph of a function

y=fx)

State whether the inverse is a function and explain your answer
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Question 3 continued

(c) Below is the graph of .
i) Find the value of all intercepts and the vertex and mark these on the diagram. 1

You should use the writing space below the graph for your working.

A
Y

f(x) = 4x — x?

ii) Suggesta restriction on the domain of so that the inverse is a function with
maximum possible range. 1

iii) Sketch the inverse function on the graph above (using your restricted domain from
part ii) ensuring that all critical points are clearly marked.

Question 3 continued
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(d) A function is defined with

i) Show that

ii) Hence, show that the inverse
inverse function.

and state any restrictions on the range of the

Question 3 continued
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(d) iii) Sketch the graph of clearly marking all critical points.
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Question 4 F2.1 - Remainder and factor theorems

(a) Which of the following is the correct solution to the equation ?

Circle the correct answer

A.

(b) Apolynomial has asa factor and.
Which of the following is a possible graph of

Circle the correct graph.

204

10 marks

Graph A Graph B
204
y
10
s T 0] 1 5 1 5 & 7 IR .
X
-10y
Graph C Graph D
A
¥ 7
10
34 B 2 0} 1 2z 3 5 6

20

10

w
B
oy

SHA

-20
Y
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Question 4 continued

(c) Find the remainder when is divided by .

(d) Show that is a factor of the polynomial .
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Question 4 continued

(e) Sketch the graph in the blank space below, marking all intercepts.
Use the writing space for your working.

Question 4 continued
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(f) The polynomials and have a common factor where.

Show that

END OF TEST
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Use the lines below if you need additional space.
Ensure your work is clearly labelled with the question number.
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Question 1 F1.1 Graphical relationships 12 marks
(@) Iff(x) = [1—4x| and g(x) = Vx, what s the domain of f o g(x)?

A. allrealx joﬂ[?ﬁ) :\l - LHGL\

| Tmya'jw")v

Circle the correct answer.

1
D. x=>-
4

() Below are the graphs of £(x) =§ and g(x) = %2
_ 5;

’ 4| — 60+ 91%)

3] | | Ran 3@. - oM () 3,

_ {9 Range %30

1 2 3 4 5

X 3““) j"fo

Circle the correct answer which describes the the range of £ (x) + g(x).
A. thesameastherange of f(x).
B. thesameastherangeofg(x). ¥

C. the intersection of the two ranges. ¥

D. None of the above.
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Question 1 continued

(c) Belowisagraphy = f(x) and a new function y = g(x). Which equation describes g(x)?

A

Y 4

3 y=f(x)

y=g()

Circle the correct answer: Sqﬂaff. (oo¥ )\j nchon S O\f\_\j
- j(w) 29

B. 4() = If ()] o\lj’l nd

C glo= f—l(xj

D. g(x) = f(x])
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Question 1 continued

(d) Describe in words OR illustrate with a suitable diagram, how you would draw the graph of

y = |f(x)] if given the graph of y = f(x). 0‘- T)
Reliede _any  parts Z sz i
‘QJDN M X - g IY P

m(,asjm) ob vt fhe VAN ]

X -0 £iS i \/ \/ o

\ /

/
U_/ NP

(e) Belowisthe graph of a functiony = f(x).

Sketch the graph y = f(Jx|) on the same number plane.

Y

4 -3 .2 0
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Question 1 continued

(f) Below isthe graph of a function y = g(x).
1

Sketch the graphy =
graphy ()

asymptotes.

on the same number plane, clearly marking all intercepts and

—"

VAN

——

cok

R

1
\“

o

N

N

- |
Y= [al%)
37 5 6 7
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Question 1 continued
{g)t Onthe number plane below are the graphs of two functions fx)=x+1 and g(x) = —2x2 + 2.
Sketch the graph of h(x) = f(x)g(x) on the same number plane marking all key features.
A

¥ 14

13 :
A 12 flx)=x+1
1
10

e L e - I -

6 -5 43 2,40 | 2 34056 7 659 1002z

e v e e 9 W e i e e e e L LT ] T ———,
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Question 2 F1.2 - Inequalities 10 marks

(a) Solve the inequationl—_sii < 2. Circle the correct answer, 1
< ib
A, x>16 l“’ X<
. Axy €1t o
B. x<-16
—lsxk &b
C. ~16<x<16
D. No solution
(b) The region shaded on the number plane below is described by which inequalities? 1
-
Y X
Circle the correct answer
A x*+y?z16 andx<Qory=0
B. x2+y2>4and x<0andy=>0
C x*+y’<1i6and x < Uandyg
D. x*4+y2<4d4and x<0andy=>0
(©) Solvex? —5x + 6 < 0, 2
1 c-D(x-2) <0 leb x -5x+b =
Qooly, x=23 I\QL——J;)()L—:Q -0
- ~ A x=2 2 —
< / 7
\ ] AN AT
L ] 1]
- )
AN /A
2a\_" > . oa2<xd3 o
o 24X <3
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Question 2 continued

(d) Solve |2x + 1] > 8 and sketch your solution on the number line 3
o’ ,
2141 78 2x41 $-8 F Lok |2xu|=8
2% 2 1 223 £ -9 21-&%:8’; 24l =¥ -
% ? 3 x £ -9 = 1 x = -9
- ‘3; 2 -;'—
o b/.g )( ! \/
=4 -
2 2
x £ -9 >
[ a ) =Y
e .
5 [ X ————%
_ﬁ - —
() 3x + i
e Solve — < 2 e 3
Ve TTIS % %1‘ ,
ST kek 3% =2 x| 2 x-1) €2 [x-0)
: Lok 4
Ix = ).[)t..-l) (9(-'()(1[1—0-—3)L) 20
3L ~2X 41 =20 _
w = -2 (x-D)(a-x) 20 "
.
N S ~(x-1)(24%) 20 OO
} ) e-oob X=}). -2
-2 i ’
3
=L LX< i w N .
N /
-
/ ,
2%
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Question 3 F1.3 - Inverse Functions : 124 marks

(a) Iff(x) = %x — 5 find the equation of the inverse function f ~*(x). 1
Ff')() ’ Y= -9
[ 7 o +
S
Y60 1 ge= Z9-5
vy 7 ==
3
MW4S = 2= g
:> et
Y= 2[x+5) ok Y= 3% 4
X = -’ L jo o
(b) Below is the graph of a function y = f(x). — 1

State whether the inverse f ~1(x) is a function and explain your answer

fo) S o fﬁmcho’\ as fOu) |oSHS The
ho fizontfad Ai~t besk.

O& {— (x) ¥ a fhmcho»\ as 1 POSias The
Tvelhid Lhe Fr Frix) muh be
radn jmph Al olovt
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Question 3 continued

(©) Below is the graph of f(x) = 4x — x2,

i) Find the value of all intercepts and the vertex and mark these on the diagram.

You should use the writing space below the graph for your working,

Y

-kt 4y -n’= O Verex = OFd
xl¥=>) =0 “
XZ Oy =~ 2
9= u(2) —2%
I ey

iif) Suggest a restriction on the domain of f(x) so that the inverse f~1(x) is a function
with maximum possible range.

x72 oR. A Ld

1if) Sketch the inverse function f ~*(x) on the graph above (using your restricted domain
from part ii) ensuring that all critical points are clearly marked.
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Question 3 continued

.. 5 1 3
(d) A function is defined f(x) = D 22=3) + T X F —1,x = 5

1 2

(x+1)(2x-3) + x+1  2x-3

i) Show that

- S + I ‘ e~
()HO (2% -3) 2+

LU

et ——

e
[ 0

—=— A= — ( ST
.

== (5 ~—

(x47) [2%~2)

- A

2x-3
ii) Hence, show that the inverse f~1(x) = i + 3 .and state any restrictions on the
range of the fasction, 1MVesse
}f- (7() i o=
2x -3
g v
) »x=_2 [ g )
24-3 v \ >/
24-3 - 2 \_/
o e
>C :
g =MEZ a3)
\>< g
s k= I 4+ 3

Qeﬂ‘n'ch\o"u o (angf_ j F -
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Question 3 continued

(dy i)

Sketch the graph of f ~*(x) clearly marking all critical points.

Y,

. s =0 A - | :“’3
xonrerpht 37 Lz ze Le

3 o1 L=-2
un391"“1 0¥ y=-! =3 x 2
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Question 4 F2.1 - Remainder and factor theorems 10 marks

(a) Which of the following is the correct solution to the equation x3 — 3x2 + 4 = 0? 1

P(-0=0 .. x+l i o fads

Circle the correct answer

A x=-1 x_{s__. 3)‘(’2'.‘-\? = (’x.‘H) ()CLfH—JC t l")

Jovoes —i,
D. x=1,-2,2

.1
(b) A polynomial P(x) has x? — 4 as a factor and P(—3) = 0. (x") (x+ 2) (e +3) ove jfa\d'ef
;. Roo¥ 2 -2.-%

Which of the following is a possible graph of P(x)?

Circle the correct graph.

Graph A
204
J)
10
T3 1 0 1 NS 4 5
-10y
Graph C , Graph D 1
'y A
J ¥y
10 20
10
5 -4 2 1 0 1 2 3 5 6

%5 4 3 NAO| 1.2 3 4 5 &5 7
-10 X

Y
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Question 4 continued

(c) Find the remainder when x® — x% + x — 4 is divided by x — 3.

1
ln) = 2~ -4 % it A2k 4
(D = 2% %1'4—3-'-(- x‘-sb x.a- xz‘+x-q
= 21-942-¢ VR i
=4 2% 4% . Reproirder
27‘-2-G1— =1
J . Renmounder =11 2% -4
_ % -2l
(d) Show thatx + 1 isa factor of the polynomial 2x3 — xZ — 4x — 1. 1 1
ol 1
= 2y 3% =\
P(x) = 27:-3— xF by -f %+ D2K® — 2" o) i
P2 = 2(=0) 7= (0% ¥ (<) - - axtand
= =2 =l +e-l —3x -4x
= Q _ ~35¢ ~34%
—% -1
P('l) =9 0 x+) s S
fachsT 5
Blx) =0 . x+\
a (‘;adw
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Question 4 continued
(e) Sketch the graph y = 2x% — 5x2 — 9x + 18 in the blank space below, marking all
intercepts.

Use the writing space for your working.

P(n) = ax’ "’J-xlz__c’tl -\g

P(=2) = 2(-2)°= S (-3)*-a(=2) &

-
P

~ilo 20 +1F 1§
=~ 0

Sox+a (s ofa\d'ts\!

2x° =A% 49

W+ ) ax>_5x*_ ax +i&

227 44

4x +1¥

qx 1 18

o

x’ S _ax iz (0+42) [_1){”.?'-91 +4)

= (x42) [axc - (=%

. goolj Xx = &

£ - =1
7 &t > J n-\r(fc._‘dk‘ g
l\‘D
(14
) rx
-3 L 3
‘L
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Question 4 continued

(f) The polnomials P(x) = x> — ax — b and Q(x) = 2x2 + b have a common factor x + ¢
wherea, b,c # 0.

2ac
Show thatb = T

P(-C) =0 Q(c) =0
Ple) =(F - af-9 -b & (c) = 26c) +b
. ctiac -b =0 5 L. 2ct4ib- 0O

o @ = -b

-

A

Su_b 1\14'0 @ PN

END OF TEST
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