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Volume of sphere = imﬂ3

Surface area of sphere = 477>

Nz

In any triangle ABC

a b ¢

Sine Rule —— = —— =
sind sinB sinC

Cosine Rule @? = % + ¢2—2bc cos A

Area of triangle = % ab sin C

GCSE Mathematics 1IMAO

Formulae: Higher Tier

Volume of prism = area of cross section x length

You must not write on this formulae page.
Anything you write on this formulae page will gain NO credit.

1
Area of trapezium = 5 (a+ b)h

[fe—a—

f

h

]

b

Iy

A\ 4

Volume of cone = %mﬂzh

Curved surface area of cone = v/

The Quadratic Equation
The solutions of ax?> + bx + ¢ =0
where a # 0, are given by

bt V(b - 4ac)
B 2a




Answer ALL questions.
Write your answers in the spaces provided.

You must write down all stages in your working.

1 Here is a cuboid.

Diagram NOT
accurately drawn

1.5 cm

1.5 cm

6 cm

The cuboid is 6 cm by 1.5 cm by 1.5 cm.

Work out the total surface area of the cuboid.

éX\.S X L i————?—’ll's <=

.-‘-
1.5 <
, ‘ x L 1 :
.6 x -5 ([js

+
L x\1.5 X L t%—‘_“.g x

= 4‘0'5 Cyvbz

(Total for Question 1 is 3 marks)
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Flaine has

1 kg of butter
1 kg of flour
500 g of sugar
600 g of mincemeat
6 eggs

|8 Mince

*2 Here is a list of ingredients for making 18 mince pies.

1 egg

Ingredients for 18 mince pies

225 g of butter

350 g of flour

100 g of sugar

280 g of mincemeat

Flaine wants to make 45 mince pies.

94 wmince

Does Elaine have enough of each ingredient to make 45 mince pies?
You must show clearly how you got your answer.

HSi’a-:eS .

225 butter
D50 ,Ff)\mr

loo S'ijm"

9¢0  Mintemeal

boegys

2. s
178
50
4o
B. S

Mo ler U S V;\\QS.

562.5 4 bubles .

81S ¢ s,
250 g Suqge”

Joo 9 W N Ce mes

2.5 4633

Ela;U\/\Q dO@S it hawve e‘noug{,\ )\Y\S%d/uivu{? =

To wake 45 an‘es , She needs %03 0:{1 miincemenl
Lt st D\m@ﬂ s *5003 :

(Total for Question 2 is 4 marks)




3 The scatter graph shows some information about 10 cars, of the same type and make.

The graph shows the age (years) and the value (£) of each car.

A

10000 | x
X
8000 | TR <
6000 |1 | % B
value (£) PN
4000
2000 | :
0 P
0 1 2 3 4 5

age (years)

The table shows the age and the value of two other cars of the same type and make.

age (years) 1 3.5
value (£) 8200 5000
(a) On the scatter graph, plot the information from the table.
4y
(b) Describe the relationship between the age and the value of the cars.
................................... Qj&h\/é—ww@\a{)\@n
)

A car of the same type and make is 2% years old.

(¢) Estimate the value of the éar.

MCC@/?{T £5dov - RG60D ¢ 0200 .

(Total for Question 3 is 4 marks)




4 Rhiana plays a game.

The probability that she will lose the game is 0.32
The probability that she will draw the game is 0.05

Rhiana is going to play the game 200 times.

Work out an estimate for the number of times Rhiana will win the game.

P(w) + %(D) +P(L) =1
P(N) = | - PCD) ""PCL')

- | — 0.05 - 0-32

‘FCNB = 0-63%

MUW\W%HY\/\CS(NW\): 0.6% x Loo
- 128 hmes

““““““ 128 hmes

(Total for Question 4 is 3 marks)




5 Mason is doing a survey to find out how many magazines people buy.

He uses this question on his questionnaire.

How many magazines do you buy?

Oto4 4108 gto 12

(a) Write down two things wrong with this question.

(b) Write a better question for Mason to use on his questionnaire to find out how many
magazines people buy.

H’bﬂ/\f Vv&amj MﬂLjﬁzphcs dojm La:y /'u/r"

m o th 7

[ Y A R I Y
O -4

5-%8 A=12  pverjafizt) .

o
N
N’

Mason asks his friends at school to do his questionnaire.
This may not be a good sample to use.

(¢) Give one reason why.

................ W&am\f\ew{vO&Me&, B e ettt

(Total for Question 5 is 5 marks)
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6 Tame Valley is a company that makes yoghurt.

A machine fills trays of 20 pots with yoghurt.
In one hour, the machine fills a total of 15000 pots.

Work out how many seconds the machine takes to fill each tray of 20 pots.

l\/uml@»afq;rf f-m{js f’ltaad i One houu -
/5 woo 2 2o = F50 mﬂs

l l’\ru)\_ - Sox 8o = Y E0p Seconds

Tha wea chine f»l/l)a F50 h“fj-s' in. 3Goo secoindy

One kmﬂ wi LU be /*ZU&C/ e 3600 ~750= 4.8

Secends

....................................... L{“’g seconds

(Total for Question 6 is 4 marks)




7 Colin, Dave and Emma share some money.

3
Colin gets 0 of the money.
Emma and Dave share the rest of the money in the ratio 3 : 2

What is Dave’s share of the money?

A’VVlDuVLt ﬁ;ﬁ W)Dmfy SL\ar‘e.cz be/ween E mmne. & Dave -

“I_P_ o é - j: &59-
o) | o io

Tstal ioou/&s 3+2= S/D'Guﬂ{'5

. : P — ./ ‘:ii :,/47@’
H[M”'{: b oworthe o T T 5=0.14 bD

Dave gets i/)aﬂ's _ 0. l4x2=z ©0.28 =
Dave 3@5 23 /s O:F'ﬂxeresk Og‘ﬂwmbmﬂ.

Dane’s chare= 28/,

(Total for Question 7 is 4 marks)




8 The diagram shows the plan of a playground.

80 m
_‘ 4o I__

Diagram NOT
30 m accurately drawn

60 60 m

50 m

40 m

Bill is going to cover the playground with tarmac.
It costs £2.56 to cover each square metre with tarmac.

Work out the total cost of the tarmac Bill needs.

A‘FQC« U:f PlﬁjﬁQDUV\&: hrean LZF b?&P@ZiU'M + heee F@Ch@wgﬁi_

6o +30

< o + Hoxbo =

70 4o+ #oxéo
2

- L{-zDD VVL'L
Tékd tost V:? ‘tchMa«c -~ Qrloox 2..56

- R lo#52

(Total for Question 8 is 4 marks)
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+ Diagram NOT
accurately drawn

35° []

P

ABC, POR and AQD are straight lines.
ABC is parallel to POR.

Angle BAQ = 35°
Angle BOA = 90°

Work out the size of the angle marked x.
Give reasons for each stage of your working.

L ape = 90-35+= 55°
A A’BL‘\) L@ ~A f‘tﬂlﬂt—amjlé {Ij\‘ta(v\ﬁfei amﬂlmab?dafo
= 186 anel LARB - 96 -

55 = L ABR altervale amﬁlea e
P@QLUC( lines (ABC /PQR)
ane &.fuad.

5 =

(Total for Question 9 is 4 marks)
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10 The equation
X+ 2x=110
has a solution between 4 and 5

Use a trial and improvement method to find this solution.
Give your answer correct to one decimal place.
You must show ALL your working.

X 23+ 2

4 L{-s-{-lx'-t:-. T2 Lb"t/\)

5 ‘53 + AxS = '35 [‘Hﬂ/t\« ‘
4.5 4.5% ¢ oy 5= 10D-125 tm |

, _

4.6 4.6 +9\xq.g~_lvée‘556 ?F:w
T 410 x4 T = 132223 high
.65 .65 4 oox .65 = 1078t Loy
Lov g5 Hhgh

4‘6 Liow Uy

G.7#( |

(Total for Question 10 is 4 marks)
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11 XYZ is a right-angled triangle.

X

1.35m

Diagram NOT
accurately drawn

Y 325m

Calculate the length of XZ.
Give your answer correct to 3 significant figures.

Mswiﬁ Pﬁ%axf)oias:
wzb - 1.35%+ 325

- —,
\/1.35"?5-25
X Z =

(Total for Question 11 is 3 marks)
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12 (a) Solve 3(x—-2)=x+7
By & = Xt T
94 -6 = T

AA = 13
L = \3/7,

3)
(b) Solve 2=y
54« *7% - x5
5
9\——%: o
2 = 5+%.
5.}5‘:1
‘ ':,9\’5
J T S

(Total for Question 12 is 5 marks)
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13

YA
x B (7,5)
Diagram NOT
accurately drawn
A(1,2) %
0 T x
A is the point (-1, 2)
B is the point (7, 5)
(a) Find the coordinates of the midpoint of AB.
R —+F 2+5
M \ dPO’l N t = ' o ) n_
3.5
(o 3 ................ e )
@)
P is the point (-4, 4)
Q is the point (1, =5)
(b) Find the gradient of PQ. .
Ay oS4 o2
‘ . o &er - =
Gradienb = — = "4
— 1.

(Total for Question 13 is 4 marks)
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*14 Viv wants to invest £2000 for 2 years in the

The International Bank
Compound Interest

4% for the first year
1% for each extra year

same bank.

The Friendly Bank

Compound Interest

5% for the first year
0.5% for each extra year

At the end of 2 years, Viv wants to have as much money as possible.

Which bank should she invest her £2000 in?

Intermocthonag Bawle
End of Nyearl:

104 Y% O’(: X ooo

mea

Lo 80

o
-

.ot x Qooo

End of yeard -

o
uennsy

0l 7, of %080
[.ol X o080 = 2Lloo. 8o

End a:f N ear -
+ 2.100.20

Friendly

Friené,&( Bawle
End @.ﬁ\jequ !
105 /o of Hoeo
—[6D

o
ety

[
s

[.0S x Aoeo

End of year2.

lo0-5 /o Of Aleo

[.00S x 2l = 2 105
Ewnd o_(L\/earQ.

£ 2.110.50

Ganl 1s beltir

(Total for Question 14 is 4 marks)
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15 (a) Complete the table of values for y = x*— 2x

b -2 -1 0 1 2 3 4
y e 3 0 = o 3
R L b
9. axa= b-k=
A=z2 Y= .8
22 = 4t
A== Y= T = g
2 _axy = {6- 8= -
xr U oy= 4o AXES (2)
(b) On the grid, draw the graph of y = x?— 2x for values of x from -2 to 4
Ya
10
L
[l
I
8
1l
Y Hay /
6|
'f
Upl de'_ |y
N\ !4
SSamnan o
2
A
4 A >
-2 -1 iO: SERRQENRNC o) 3 4 x
24
(N
o
o
4

(2)
(c) Solve x*—2x—-2=1
VC’L"ZQ: — i'l"L

7> -2 = 3
{j:%i’zz—

=3
J

x=z-( er x=3

wbersechon oﬁ the ccurve @%3:3

(Total for Question 15 is 6 marks)
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*16

Diagram NOT
accurately drawn

S'and T are points on the circumference of a circle, centre O.
PT is a tangent to the circle.
SOP is a straight line.

Angle OPT = 32°

Work out the size of the angle marked x.
Give reasons for your answer.

PT hmj&wt fo civele yneans £ DTP:‘?@OK, ‘ I&;J
Z TOP = qo -~ 32 = 58° Cﬁlv\ﬁ]% m A mdc‘?wfs
Ti‘few\ﬂ(e, STD lsoceles 05=0T = Radius .
/ 0sT = £8T0 = *% |
— - 180-5% éwwé\cs N 'Sbm‘bym': L e
. A soT add

+ x +180-5% - 180 [amﬁlas I

,l Mffvlg(f}
1 +2 = 28
P Sg o
x = 29°

62_@ 5% = v+
g'ﬁk?\dDV‘ ﬁVlﬂle (M A ﬁ‘t‘@t\nﬁid
*ﬂ{;ua&g he somn of @]opmik wheriors

(Total for Question 16 is 5 marks)
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|7 Some girls did a sponsored swim to raise money forvcharity.

The table shows information about the amounts of money (£) the girls raised.

Least amount of money (£) 10
Greatest amount of money (£) 45
Median 25
Lower quartile 16
Upper quartile 42

(a) On the grid, draw a box plot for the information in the table.

0 10 20 30 40 50 60

Amount of money (£)

N
el
R

Some boys also did the sponsored swim.

The box plot shows information about the amounts of money (£) the boys raised.

0 10 20 30 40 50 60

Amount of money (£)

(b) Compare the amounts of money the girls raised with the amounts of money the boys
raised.

(Total for Question 17 is 4 marks)
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18 Make p the subject of the formula y=3p*-4

. (Total for Question 18 is 3 marks)

19 (a) Factorise  6+9x = OX X+ 3X3xT

(b) Factorise ~ 3*— 16 - (:1 + 4 ) 651 - Lj)

(c) Factorise 2p*—p-10

2702 +Lff>~=5fg“=-/0

fp(p o+ - e
(p+2)(2p-5)

(Total for Question 19 is 4 marks)
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*20 The diagram shows a ladder leaning against a vertical wall.

Diagram NOT
accurately drawn

6 m

Y\ [
. +225m—>

The ladder stands on horizontal ground.

The length of the ladder is 6 m.
The bottom of the ladder is 2.25 m from the bottom of the wall.

A ladder is safe to use when the angle marked y is about 75°.

Is the ladder safe to use?
You must show all your working.

Cot 21.25
4§ =5
- CO.SW\ 62’25 "77'63
“& =
- 6£63-915

3 — égo (9*54) -
e | aedder 6wt sﬂfef becouwre Y o Wt

Clote b 57

(Total for Question 20 is 3 marks)
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21 In Holborn School there are

460 students in Key Stage 3
320 students in Key Stage 4
165 students in Key Stage 5

Nimer is carrying out a survey.
He needs a sample of 100 students stratified by Key Stage.

Work out the number of students from Key Stage 3 there should be in the sample.

Total "”"‘"’Wd‘-"'@*”ﬂ? sticdenls 4601 3%0 +165= 4S5

A - ks3
Gus = 460
loo = ¢
: je = fféf X (oo
1< $3 stedenls in sample = G s
= 4 Q677

49 s budents

22 h s inversely proportional to the square of 7.
Whenr=35, h=34

Find the value of 4 when r = §

5 b consln a’f :

- 85
r 2 h= = e = 0O
= 6y

(Total for Question 22 is 3 marks)
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23 Dan does an experiment to find the value of 7.
He measures the circumference and the diameter of a circle.

He measures the circumference, C, as 170 mm to the nearest millimetre.
He measures the diameter, d, as 54 mm to the nearest millimetre.

C
Dan uses 7 = E to find the value of 7.

Calculate the upper bound and the lower bound for Dan’s value of .
4 le = / 70- S5
c - |70 tos ~ 1695
\ L[O - .

__ Cub 170-5 5 g9 (bsg)

=
v

]

i

L= St 169-5 _ 5 110 (4sf)
54 S

upper bound = 3'87_(4&’()

lower bound = .70
(Total for Question 23 is 4 marks)
2. A\ (2 34‘7 '

Ly =
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24 ABC is a triangle.

Diagram NOT
accurately drawn

6 cm

(a) Work out the area of triangle 4ABC.
Give your answer correct to 3 significant figures.

L(sw}j Hrr fwrmmlm D /aaje 2 1

Areo =

%\Xéﬂx Fx St 5O

18.18€53 .-

g

(b) Work out the length of the side AB.
Give your answer correct to 3 significant figures.

L{Sl‘mﬂ P cotine rule |
AR = 5%“—7—1— 2 x §x F cos 60

reS= 43
A< 4> = £.55F43

(Total for Question 24 is 5 marks)




25 Solve the simultaneous equations s\

2P0 ey z’zf +y*= 7
x+y =2 ¥ = 2 -2

Give your answers correct to 2 decimal places.
2.
% 3 = A - X @
Z -
(n 2 ATt —hx =
2a*— U =3 =0

uij Hae qvaémh‘c ,F&(‘Wllxbla( %

Lo\ JEO-HEES)
_ 4
y /56

L~ —

4

o2C = i“g?

A =~

x = = 8t bskial e ()

o= -8 jt\;cs - 2-2-87"
- _o0.%%

\ o _ 0. 8F = 24087
s % =-0.8%F gives y=2-°

(Total for Question 25 is 6 marks)

TOTAL FOR PAPER IS 100 MARKS
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