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Materials
« For this paper you must have: — F‘?r e
« apencil and a ruler ey Questions | Mark
= a scientific calculator b :i ! W
- the periodic table (enclosed). — £ 2
Instructions ’ 3
= Use black ink or black ball-point pen. 4 2
= Fillin the boxes at the top of this page. > 2
= Answer all questions. ° i
= You must answer the questions in the spaces provided. ! b
Do not write outside the box around each page or on blank 8 0
pages. g v
= If you need extra space for your answer(s), use the lined pages | '° 3
at the end of this book. Write the question number against your 11 3
answer(s). 2 Q
= Do all rough work in this book. Cross through any work you do 13 2
not want to be marked. 14 L
« Show all your working. 15 5
Information 16 ¢
= The marks for questions are shown in brackets. 17 2
e The maximum mark for this paper is 75. 18 L
= You are expected to use a scientific calculator where appropriate | 19 %
Total: LA/
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Q1.
(@  Write 80% as a decimal.
Answer O ‘ g = ull
(1)
(b)  Write 0.7 as a fraction. 7
Answer _|;
/ | (1)
3
() Write 4 as a decimal.
Answer ﬂ (Y
(1)
K]
(d)  Write 80%, 0.7 and 4 in order with the smallest first.
2.8 01 01€E
0- 1 £0-784D 3
3
ACSW/G/ D1 _/ 80/,
/ (1)
tal 4 marks)
Q2.

3,7

* 5

Work out 4 1
Give your answer as a mixed number.

You must show your working.

3

’)./Z : /
T .
=y

Answer /

/ (Total 3 marks)
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Q3.
41

(@) Circle 330 written as a recurring decimal.

0124 0.124242424

(b) Convert 0.216 to a fraction in-its simplest form.

You must show your working.

ge'(' vr?/lé as Y. b

(1

T—o—=09l4 ..

107 = stg 2061
(o7-2=21 .4

Goa= .U
71 e

AN A

Q4.

Simplify  8°
Give your answer in the‘form 2* where k is an integer.

“)S You must show your working.

o =2 8«7

)
(Total 4 marks)

;
= D

L=, i

Answer é) )< - \
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Qs. ;

By rationalising the denominator, show that  3-v7  simplifiesto @ =5v7

where a and b are integers.

You must show your working.

/n 1+ ”Bﬂ_)/(%ﬁf%m NRY7IA
LR G-
=(Jo+2f7) />
=FREL N
Eh=p Q= 2T \/{);_42

(Total 3 marks)

Q6.

(@) Write 126 as a product of prime factors.

2.2.%, 47 .
EDEES < w WD L &) . ER= D

/
Answer A 2 J 7\/;\!

(2)
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(b)  Work out the Highest Common Factor (HCF) of 72 and 126.

2.
12 TR =%
nbTIZ =1 b[ae 1 2%
212 2
4 1
HeE s 3¢b =15
Answer ]8

(2)
(Total 4 marks)

Q7.

a A
— and —

b ¢ are two proper fractions. /’—\;}
—————N
Each fraction is in its simplest .

f%
The lowest common denominator of the two fractions is 35

a b \{\1 7
— and — _ -~ CX
The sum of & € is also a proper fraction. ~ l:) Q) ——SS <—>
a o o .
Work out the value of ? ¢ C A:& / C

Answer

(Total 2 marks)
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Qs
O How many factors does the number 220 have?

Circle your answer.
20 g 40
Q9.

(a) Factorise 2x2-x«3
27~ =3
BN 7\ [
R7=23

A M

(Total 1 mark)

Answer | )‘Z’/g ) { 7~LI\ \};
(2)

2yt —x=3

(b) Hence, simplify 4x* -9

1ie-y V%l/tpz(”'? = (74 5/{\17@ J(27-3)
= (D /o 72

Answer 74;’/) x 1‘7;{

e
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Q10.

[

¥ =0 X

|
[y}

The expression ¥ - bx-15 simplifies to
Work out the value of b.
Tr—br=ts - €
(A = (r0(7-3> .
)y ] A= (I, -5 0
” LA

=) .
o5

O M

(Total 3 marks)

Q11.

A rectangle has length (x + 12) cm and width (x — 3) cm

Not drawn accurately

(xr+12)cm

(x—3)cm

The length is twice the width.

Work out the value of x.
(AL = 2 (y-3)
AL =29+, /-
x= (8 /
o
\/ Answer l%

(Total 3 marks)
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Q12.
A cone has radius 7 and slant height /.
IA'. I\;
] i
AN
."f \'\ .\‘-
AR
/ \ l\
/ \ Y
f.f" \.\' "‘l
I..'l “"n ‘l\
" \
/ \
/ A\
»'l .li’.‘ 'I\
foom=mmTT0
. —ﬁ

Total surface area of a cone = wr(r +
)

The total surface area of the cone is exactly 1527 cm?
The radius of the cone is 4.5 cm to the nearest 0.5 cm

Work out the lower bound of /.
You must show your working.

The_[owedt- Dosg{b[e_m,, of =4yt
O AT (Bl 4 -—/('x//u
(.30 M7 - 1o
WL = 1321987, = 2] 0
7}‘0 /OWer lpolmol 97C ([ = Zj 707¢

-
‘\J
/V
\\(‘\
N
&=
@
H-

Answer __ Y ‘}WW \/ cm

(Total 4 marks)
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Q13.

70 biscuits are put into an empty tin.

Each biscuit has a mass of 12 g to the nearest gram.

The total mass of the tin and biscuits is 950 g to the nearest gram.
Work out the upper bound of the mass of the empty tin.

You must show your working.

Lowest pogs e of each Lisuund = I1€q.
Hlﬁ!h@g'(_ ¢sible, f77L Jotal mass = IS0, 49 ‘)
Jo X s = %Oé‘q
960149 — S0€ = l4§l#7 |
The vi;)peh houtd _of the Masc of ,,!t,/,vaz,szem;ﬂ? tin =l

Answer Z(’C L(’/C?/ g

(Total 3 mark)

%QL

ere are two functions.
f(x) = 3x — 1 g(x) =x%+ 3x

(a) Work out an expression for f1(x)

W<bhA~]
J

J e _Pl - = L1
y= 22 (7)) = SN ir
5/4 'ZT_] Answer/jg'

3 (2)
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(b) Work out the value of a(=3)

g3 = ‘] 1tz
q( ) 2

Answer }“

(1
(c)  Work out an expression for gf(x)

Simplify your answer.

MB37-n™ L3(3A-()F2
aﬁ(‘l)\ 772~/77+4 t9r 34>
ﬁfm > 92" 424

Answe j;] L4«?7

(3)
(Total 6 marks)

Q15.
O0Z-1  _ 3r+1
Simplify fully 3% + 2v — 1 v=2

A-2

Orssiral Shecd STHOGTY 3y 1y /3741
~\37(+\Y74ﬂ S G B VALY /TR
7')/7“

Answer 1]

(Total 5 marks)
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Q17.

By completing the square, solve 2x2-20x+c¢=0
Give your answers in surd form in terms of c.
You must show your working.
27207+ %4 ) =0
x> 107 +% =9
(X —px 20 v +h =p
(Z=8)"26+% =0

2
Answer {\-Z‘f) —25 +% =0
(Total 3 marks)

Q18.
Itis given that f(x) = 2x? — 16x + 38

(a) Express f(x) in the form a(x - )2 + ¢, where a, b and c are positive integers.
p(?) (B (9)
HA) > 237 ) 128 -3R 3>
A0 = 2 (XA )™ +6

A4

Answer 2%‘& ) 2 "/6

(3)
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Q16.
f(x) =x?—x -1

1
gx)=1+— x#0
X

(a) VWwrite f(x) in the form (x—a)32->b where g and b are constants.
fon = (22— X+ =) - Yo
:Ry) = (7 fr) ™ — Y
b=t [ 1l //

P2
Answér (7-10) * ~ lylf
(2)
(b) State the range of f(x)

—] Cﬁh() <00

Answer -:Cf'l\ >/

(1)

(c)  Work out an expression for g-'(x)
Ky =1y Va

J
%j = 1=
|
W |
L

() =57

(AN

Answer 7(~

()

/ (Total 6 marks)

—
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(b) The curve C with equation y = f(x) crosses the y-axis at the point A and has a vertex
atB.

Sketch the graph of C, showing the coordinates of A and B.

¥

Loy /

/ v

if = -
7 M

Answer 4 (@/Zg ) B (/4‘)
A 3)

(Total 6 marks)

Q19.
(@ Factorise x2 — 4x — 12.
A s 2 (A42)(x6)
A

Answer (77'1‘))/(7 -6 )

//

M
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(b) Sketch the graph with equation y = x= - 4x - 12, stating the values where the
curve crosses the coordinate axes.

=

<

‘4 axis COI~D,\
7; axs [ L 0[5, D\

(4)

(c) (i) Express x: - 4x - 12 in the form (x - p): - q, where p and g are positive
integers.
(22T +) ~b—y -
(Z=2 )% _ It

A weri\]") )V "/*6

(2)

(i)  Hence find the minimum value of x2 - 4x - 12.

//UAQ/" 1=, Aﬁs i yur Volue of — Ié,

/7

Answer "~ | 6

(1)
(Total 8 marks)
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