NORTH SYDNEY BOYS’ HIGH SCHOOL
2008 Preliminary Course Assessment Task 2

MATHEMATICS

General instructions Total Marks: 64

e Working time — 60 minutes.
e Write in the booklet provided.

e Each new question is to be started on a new
page.

e Write using blue or black pen.
e Board approved calculators may be used.

e All necessary working should be shown in
every question.

e Attempt all questions.
e Question are not of equal value.

e At the conclusion of the examination,
bundle the booklet within this paper and
hand to examination supervisors.

Marker’s use only.
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2008 MATHEMATICS (PRELIMINARY COURSE) ASSESSMENT TASK 2 — 4 APRIL 2008

Question 1 (14 Marks) Commence a new page. Marks
(a) Express 0.61 as a fraction in simplest form. 2
(b) A metal cube has volume of 157.464 m3. Find its surface area. 2
(c) Factorise 125a% — 8b3. 2
(d) Solve:

i 2 47=9 2

i = =0.

2

ii. y(2y +5) = 12. 3

(e) Sketch the curve y = (x 4+ 5)(4x — 3). Hence or otherwise, solve 3

(z+5)(dz —3) >0

Question 2 (28 Marks) Commence a new page.

e Sketch the following on separate number planes, showing any intercepts with axes
or asymptotes.

e State the domain & range for each function.

(a) y=—2z+5. 4
(b)  gla)=|1—al 4
(c) f(z) =16 — 2% 4

(d) f(z) =16 — 22. 4
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Question 3 (11 Marks) Commence a new page. Marks
(a) Show whether the following functions are odd, even or neither:

i y=a%—1. 2
ii. y = — 223, 2
iii. y=2r+1. 2
iv. y = [2x| + 1. 2
(b) Solve the inequality |2z — 1| > 6 and graph the solution on the number line. 3
Question 4 (11 Marks) Commence a new page. Marks
(a) Given f(z) = 2% — 3, evaluate:
i f(2). 1
ii f(3) — f(0). 1
. fla+1) 2
(b) Sketch the following function: 3
—x x>2
-
-1 z<2
2
—4
(c) For the function y = L
z+2
i. Find its domain. 1
ii. By simplifying the function, find its range. 1
iii. Sketch the function. 2

End of paper.
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2008 MATHEMATICS (PRELIMINARY COURSE) ASSESSMENT TASK 2 SOLUTIONS

Solutions

Question 1

(a) (2 marks)

x = 0.61
10z = 6.11
2.9 =55 [1]
55 11

=g 1w
(b) (2 marks)

V = 157.464 m?

Letting x be the side length of the square,

3 = 157.464
27
= 1
=% [
SA = 622
27\ 2
=6 X <€>
=174.96 m* [1]
(¢) (2 marks)
[1] (1]

1250 — 8b® = (5a — 2b) (25a* + 10ab + 4b%)

(d) i (2 marks)

x
2t L=

x

— =2 1

Loy

=4 [1]
ii. (3 marks)

y(2y + 5)—12 B —1122

2y=3)y+4) =0 []

3
cy=-,—-4 [1
y=3 [1]

(e) (3 marks)

Y
\ LA
/3
/

-5
\
\
\\ //
- 2
3
r<—=5 or z> 7 1]
Question 2
(a) (4 marks)
y=-—-2r+5

Y

™

N

D={x:zeR} [1]
R={y:yeR} [l

(b) (4 marks)

g(z) = |1 — 2| = [z — 1]

8

D={xz:zeR} [1]
R={y:y=0} []

NORTH SYDNEY BOYS’ HIGH SCHOOL
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(¢) (4 marks)

f(z) =16 — 22
Yy
2 N o

D={xz:zeR} [l
R={y:y <16} [1]

(d) (4 marks)

f(xz/:\/16—x2

\
/T
W R

D={z:—-4<z<4} [1]
R={y:0<y<4} [

(e) (4 marks)

R={y:y>0} [1]

(f) (4 marks)

N L
3 4
9 1
|
1 | } z
1 2 3 [2]

(g) (4 marks)

2]
D={z:x#2} [1]
R={y:y#0} [1]
Question 3
(a) i. (2 marks)
fla)=a? 1
f(a)=a? -1
f(=a) = (=a)’ = 1f(a) = f(~a)
=a?-1

o f(x) = 2% — 1 is even.
Alternatively, a sketch will suffice.

ii. (2 marks)

= —a’ +2a°
= —(a® ~2%) = ~f(a)
f(=a) = —f(a)
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iii. (2 marks)

fle)=2x+1
f(=a) =2(=a) +1
=—-2a+1
—f(a) = —-2a—1
fla)=2a+1

fla) # f(=a) # = [(a)

.. f(x) is neither odd or even

iv. (2 marks)

fz) = 2] + 1

fla) = |2a[ +1

=2la] +1
f(=a) = [2(=a)] +1
=|—2a|+1

=2lal +1

fla) = f(=a)

o f(x) is even.

Again a graph would suffice. It is the
absolute value graph f(x) = |2x| shifted
up by 1 unit.

(b) (3 marks)

|2:c—1|:{

Case 1: 2r—1>0

|22 — 1| > 6

2x — 1 if 20 —1>0 0
—(2z—-1) if2e—-1<0

2r— 1 > 6
+1 +1
20 > 7
=2 +2
x>% [1]

Case 2: 2r—1<0

—(2x—1)>6
—2x4+ 1 > 6
-1 4
—2xz> 5
-2 +——2
T < —%
R R [1]
(_Q 1 Q_) T
T T T
_7 0 5
2 2

Question 4

(a) i (1 mark)
f(2)=2>-3
ii. (1 mark)
F@3) = f0)=(*=3)-(0-3)
=9
iii. (2 marks)
fla+1)=(a+1)* =3 1]
=a’+2a+1-3
=a’+2a—2 [1]
(b) (3 marks)
Y
\ | o
-1 2
«~1—0

RN

[1] for sketching f(x) = —x for z > 2.
e [1] for sketching f(z) = —1 for x < 2.
[1] for correct open circle & closed circles

at r = 2.
(c) i (1 mark)
D ={z:2+# -2}
ii. (1 mark)
(-2
LeA-2]
=z -2 T #£ =2

R={y:y# -4}

iii. (2 marks)
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