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MATHEMATICS ADVANCED

Written examination: School-based

Assessment

Reading time: 15 minutes
Writing time: 1 hour

QUESTION AND ANSWER BOOK

Structure of book

Number of questions | Number of questions to be answered

Number of marks

7 7

29

* Calculators approved by NESA may be used.

* A reference sheet is provided at the back of this paper.

» Write your Centre Number and Student Number at the top of this page.
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Question 1

a If f(x) is defined as
fX)=x+52x—1)

what is the maximal domain and range of f(x)?

A Domain:
R
Range:
m
8 )
B Domain:
R
Range:
257
8 9
C Domain:
R
Range:
_2
8 )
D Domain:
R
Range:
209
8 )
b If f(x) is defined as
5
fx)=—5—%
what is the maximal domain and range of f(x)?
A Domain:
L 102Y (102
) 5 5 )
Range:
(_005_7)U(_77°°)
B Domain:
AL
) 5 5 )
Range:
(—o0,—20) U (—20,00)
C Domain:
e 2V u(2
?5 57
Range:
(—20,0) U (0,00)
2

(7 marks)

(1 mark)
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D Domain:
) (2
b 5 5 )
Range:
(_°°’ _7) U (_7700)
(1 mark)
c If f(x) is defined as
f(x) = 3ax —4x*
and g(x) is defined as
glx)=4—-2x
solve the equation
g(f(x))=0
A
3£ _ V94?4272 3ﬁ n V942 +272
8 8 T8 8
B
37a7 9a% — 32 3£+ 9a% — 32
8 8 78 8
C
3a 9a% — 128 3j+ 9a% — 128
8 8 T8 8
D
3a 3va*—-16 3a 3vVa*>-16
—_———, = + -
8 8 8 8
(1 mark)
d If .
f)=-5+ 6
and
glx)=4x-6
let
h(x) = f(g(x))
. What is the range of h(x)?
A
R
B
(_0073) U (3700)
C
(—0075)U(5,°°)
D
(—oo, _5) U (_5700)
(1 mark)
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e If f(x) is defined as

fx) =39 —x+5

what is the maximal range of f~!(x)?

A
R
B
(_°°75]
C
(—0075)U(57oo)
D
[5,%)
f If f(x) is defined as
2ax —Sa
S ="
find the value of a if f~!(2) = 10.
A
5
B
1.176
C
9
D
—16
g If f(x) is defined as
—5x—1
fo =5
find f~1(x).
A
6—x
{Zx— 15]
B
—x—1
{2}64—5}
C
—x—3
{Zx—f— 15]
D

(1 mark)

(1 mark)

(1 mark)
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Question 2
(2 marks)
a If f(x) is defined as
fx)=v2—x
find £~1(x). (1 mark)
b If f(x) is defined as
f(x) =[2x—6]
evaluate f(2). (1 mark)
Question 3
Let f:R—R, f(x) =x+5x* —x—5.
Sketch the graph of f(x) on the following grid.
18+
12
6 -
5 5 & & L& & °® 1 ;
x -6
_12 <
_18 .
_24 -
—30 A1
_36 .
Bch (3 marks)
Question 4

Consider the function f: D — R where the rule is f(x) = gi’fj. D is the maximal domain of the
function.

a Find the maximal domain of f(x). (1 mark)
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b Find the range of f(x). (1 mark)

¢ For the line defined by the function

g(x)=—4ax+3

what values of a will ensure that these two graphs intereset once? (3 marks)

Question 5

Consider the function f : D — R where the rule is f(x) = v/x+ 3. D is the maximal domain of the
function.

a Find the maximal domain of f(x). (1 mark)
b Find the range of f(x). (1 mark)
¢ Find f~'(x). (1 mark)
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Question 6

A graph is defined by the rule y = x> — 1. The graph is transformed in the following order:

1. horizontal dilation by a factor of 3

2. vertical dilation by a factor of +
2

3. horizontal translation 2 units to the right

The transformed function is labeled Y.

Sketch the graphs of y and Y in the following grid.

14+

12

10

8-

_2 4
_4 -
> -6
(4 marks)
Question 7
Let f(x) =3x—3 and g(x) = —x*> +9x—11.
a State the domain of f. (1 mark)
b State the range of f. (1 mark)
¢ Find the inverse function f~!(x). (1 mark)
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d Solve the equation f(x) = g(x) and hence find the points of intersection of the graphs of
y=f(x) and y = g(x). (2 marks)

Solutions

1. (a
(b
(c
(d
(

) B
) C
) B
) D
e) A
) B
) B
)

(9
2. (a
2-+]
(b) 2
>
184
124
6_
-6 —4 -3 -2 ®
i\_‘i:,_/‘ 7 N
A
_12-
-18
_24_
_30-
_36_
3. (—5,0) (-1,0) o, =5) U1,0)
4. (a)
N\ (2
b 5 5?
(b)
e 2\ (2
(==3)(5)
(c)
41 5V21
32 32
5. (a)
[_3a°°)
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(b)
[0,0)
(c)
2 =3
s 144 !
y
121 —_—y
10+
8_
6
1 5 “h—1 2 3
_2_
_4_
(=1, 032, (<)o)
a) R
(_ooaoo)
) fx)=5+1
d) (2,3) and (4,9)
9
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