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Instructions
Reading time -~ 5 minutes
Working time - 65 minutes
All questions should be attempted.
Show all working.
Start each question on a new page.
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Question 1: {12 Marks) - Start A New Page

a}

b}

¢

Factorise

i a*—-2a+1-b?

(ify 4x*—12x% 16

Simplify:

. xF-x | xF-1
@ 3x243x% T 6x

. a B
{0 aZ+ab + b2+ab
(k+1)%-(k-1)%
(i) k+3k3

Make x the subject
3
y=1+ "

Marks
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Question 2; (12 Marks) - Start A New Page
a) Solvefor y
y—-3 y+1
y+1 y+2
b) Solve simultaneously:
x+3y-+2z=13
xty+z=6
x—2y—z=-5
©) Solve the following problem by forming and solving a suitable quadratic

equation:

A rectangular vegetable patch 9 m by 6 m is to be surrounded by a border of
flowers of uniform width. The area of the border of flowers should equal the
area of the vegetable patch.

Find the width of the border.
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Question 3: (12 Marks) - Start A New Page Marks
a) Solvefor x 2
3(2—-5x) <36
b)  Solve by formula, leaving your answer in simplest surd form: 3
2y?—6y+3=0
& Por (a+bvE) = 452045 5
Find the values of a and b, given that they are rational.
d) Which of the following curves represent functions y = f(x)? 2
v Y
& (8)
<> - C/ R
© 4 (D) v}
= Va N/ =
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Question 4: (8 Marks) - Start A New Page
ay If A={n:n isaninteger,—5 <n < 5}
B={1, 35 7, 9
and the Universal Set E = {all integers from — 10 to 10}
List the elements

(@ AnB
() AUB
(i) AUB
by If n(A) = 17, n{B) = 20
and n(AnB)=9
Find n(4duUB)
¢) () Whatis the natural domain of the function y = ¥9 — x?

(if) What is the range of the above function?

d) (i} FEactorthe quadratic 3 — 2x—x?

(i) Find the intercepts and vertex of the parabola y =3 —2x — 12,

(iif) Sketch the parabola shewing all impertant features.
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Question 5: (12 Marks) - Start A New Page

a) Belowlisthe graphof y= f(x)
Y|

\e 0

N

On separate sets of axes sketch the graphs of:

@ y=-f

@ y=F=

b) Find the centre and the radius of the circle

Pyt —2x+6y-+1=0

¢) Giventhat f(x) =2x* —3x +5

() Evatuate f(—4)

(i) Find mi%_—ﬁx—) in the simplest form.

d)  Find the inverse function y = f~(x) if

M fl)=4x+1

@ 1) =2

Marks
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Queston 6: (12 Marks) - Start A New Page Marks
a} What would be a possible restriction on the domain of ¥ = (x + 3)% so that
its inverse relation is a function? 2
b) Find the exact value of 3
1 1+2v3
x4+ — if x= v
x 1-2v3

Express your answer as a simplified fraction with rational denominator.

€) A square number is divisible by 5 if and cnly if the square root of that
number is divisible by 5.

Without proving the above, prove that v5 is irrational. 3

d) Ka=5V3-7 and b =5~ 2y3 showthat a > b. 4

Do not use your calculator to find decimal approximations for any irrational
aumbers in your solution.

End of Paper
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