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Volume of sphere = g:rﬂ

Surface area of sphere = 4772

"

In any triangle ABC

Sine Rule % — b .

simd sinB B sinC

Cosine Rule @2 = b* + ¢2— 2bc cos A

1 "
Area of triangle = 5 ab sin C

GCSE Mathematics 1IMAOQ

Formulae: Higher Tier

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

. ; . 1
Yolume of prism = area of cross section x length Area of trapezium = 5 (a + b)h

f—a—|

vy
e
. 4

Volume of cone = %n‘rzh

Curved surface area of cone = zr/

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

_—b+ /(b - dac)

=
2a




Answer ALL questions.
Write your answers in the spaces provided.
You must write down all stages in your working.

You must NOT use a calculator.

1 Here are the heights in centimetres of 20 men.
165 e 176 179 188 138 183 137 180 o0
6 159 156 136 175 168 W9 17 16T 19

(a) Show this information in an ordered stem and leaf diagram.

) b, 9

e W B, T, %, kel

_— 2,3,6, 6,3, 9 sl = \Deam
L 8 ©,2,3, %

(! c, 2

b

(3)

(b) Work out the percentage of these men with a height greater than 184cm.

2 =5 5
3):—6 x5 ) TE;O




2 x=3
(a) Work out the value of 4x*
2
4 (3)
4 (=)
.......... 25
(1)
(b) Solve 5x+4=14+x
—2C -2
g o =0y
..(_f-, -L(—
L{.-j(, - 10
% = 8- 5
(2)

(Total for Question 2 is 3 marks)

3 Sean works for a town council.
He wants to find out how often people use the BMX track in the town.

He is going to use a questionnaire.

Design a suitable question for Sean to use in his questionnaire.

How many Himes @ week do you use +me
BMX +track ¢

[ 1 [ [T

O 1-2 3% Gormere

(Total for Question 3 is 2 marks)




Tom is going to buy 25 plants to make a hedge.

Here is information about the cost of buying the plants.

Kirsty’s Plants Hedge World
£2.39 each Pack of 25
£52.50 plus VAT at 20%

Tom wants to buy the 25 plants as cheaply as possible.

Should Tom buy the plants from Kirsty’s Plants or from Hedge World?
You must show all your working.

|
RsTys PeanTs
Ko o7, = 15.2°
Lo 39 x 25 nos = E16-50
|
200 | 2O a 55,50
20 oo oo | (O Lo 50

—t—
.G o
&) oo | V50 W5 63

Ll_Q)OJC)
o e B éﬁg
6 oo -

| § ©

) = 2

%5
T e

59 75
£59.75

Tom sShouwld buy the piﬂmﬂ £ L(ér:JrLjs Plo.~ts.

(Total for Question 4 is 5 marks)
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5 Jane makes cheese.

The cheese is in the shape of a cuboid.

Diagram NOT
accurately drawn

15¢cm

2cm

10cm
Jane is going to make a new cheese.

The new cheese will also be in the shape of a cuboid.
The cross section of the cuboid will be a 5¢m by 5c¢m square.

Diagram NOT
accurately drawn

5em .

Scm
Jane wants the new cuboid to have the same volume as the 2cm by 10cm by 15¢m cuboid.

Work out the value of x.

Voalumée oF cneese = D x\0 x IS
‘ 3
= [/I0C cm
\(o\uuvxe oy Nners oalecese . T s x L
= S e

Aot & BE O

- RAROC
e - P2 = e
2s |\ em

(Total for Question 5 is 3 marks)
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6 The scatter graph shows information about the age and the price of each of 12 cars
of the same model.

3000

Price (£) T
7000 |-

6000 ;i

5000 L—

Age (years)

(a) Describe the relationship between the age of a car and its price.

..................... A3 . tre . . o0ge. of.hwe cor wereoses 3. price .

LBecceases  (Negebive cerelation)
(1)

= l
A different car of the same model is 3 5 years old.

(b) Estimate the price of this car.

(Total for Question 6 is 3 marks)
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(a) Rotate triangle A 90° anticlockwise with centre O.

=V

(2)




5

(b) Describe fully the single transformation that maps triangle B onto triangle C.

Rfi‘%\\fchcmm*\ne\m&j:,x

(Total for Question 7 is 4 marks)
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8 (a) Simplify 6g— 5k —4g+ 2h

(b) Factorise y2—2y

3 4
(c) Simplify fully 2 ;‘ZP - fD - /05‘

=

(Total for Question 8 is 5 marks)
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9 John buys some boxes of pencils and some packets of pens for people to use at a conference.

There are 40 pencils in a box.
There are 15 pens in a packet.

John gives one pencil and one pen to each person at the conference.
He has no pencils left.
He has no pens left.

How many boxes of pencils and how many packets of pens did John buy?

LCM  oF 40O enat \5

L0 50, 22

/

e

e

'S, 30,45, 60, TS5, A0, 105,120

‘?) box€es o) penc \ 3
Y pockesrs of pens

__________________ % ... boxes of pencils

B packets of pens

('Total for Question 9 is 3 marks)

[of o muitige of 3, 3]
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*10 The diagram shows the floor plan of Mary’s conservatory.

<+—Ilm—> Diagram NOT
4 accurately drawn
.2m

A - - -~ |\ - = 7 A

3.4m
2.2m| 2.2m
v O v v
< 3m —>

Mary is going to cover the floor with tiles.

The tiles are sold in packs.

One pack of tiles will cover 2m?

A pack of tiles normally costs £24.80

Mary gets a discount of 25% off the cost of the tiles.

Mary has £100

Does Mary have enough money to buy all the tiles she needs?
You must show all your working.

T
€ o recitorepne - 2.2 x 3 = &.& m

Aree oy tro@eziom = Jg(\—{ “3) = -2

- 2 xi-2
R
= 'Q_L{.f‘v\
_ F.2
Tetod ouwea= L.C+2.¢% = Fwm

Moy needs S pecks ob tHles

124 50 x1©0 =f(24¢ 3
12w 50 ¢ S =li24

o =267
jso;-'jaf $at 431 < 493

Ma,y has enough menry

(Total for Question 10 is 5 marks)




11 Karl wants to raise money for charity.
He designs a game for people to play.

Karl uses a fair 10-sided dice for the game.
The dice is numbered from 1 to 10

Each person will roll the dice once.
A person wins the game if the dice lands on a multiple of 4

Ali plays the game once.

(a) Work out the probability that Ali will win the game.

b o ¥

_;9:‘ =Xa L e
Vo) s 7 o T
(2)

Each person pays 30p to play the game once.
The prize for a win is £1

Karl thinks that the game will be played 100 times.

(b) Work out an estimate for how much money Karl will raise for charity.

BOP X 100 = %80

S
{20

, — £ 2
k30 ~ 20 tlo

(3)

(Total for Question 11 is 5 marks)
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Diagram NOT

60°

Y

accurately drawn

ABC, DEF and PORS are parallel lines.
BEQ is a straight line.

Angle ABE = 60°
Angle QER = 80°

Work out the size of the angle marked x.

Give reasons for each stage of your working.

EG,;@ - 60a WHMOLH& aﬂ@\e) o e eclqo\i
xE L‘rov }K\ng\,e; VA +riaw3le add
= vp ko 5O

(1%0 —fa- e = Uo )

(Total for Question 12 is 4 marks)




13 Here is a rectangle.

Diagram NOT

P accurately drawn

8cm

The 8-sided shape below is made from 4 of these rectangles and 4 congruent right-angled
triangles.
10

2

Diagram NOT
accurately drawn

Work out the perimeter of the 8-sided shape.
You must show all your working,

o-?'"‘“\:" :'Cz

gas = *

3 X reabw T
(oo = ¢
! .= 10

(Total for Question 13 is 5 marks)
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The distance from Ganby to Horton is 18 miles.

14 The distance from Fulbeck to Ganby is 10 miles.

: 10 miles . 18 miles |
| | |
Fulbeck Ganby Horton
Raksha is going to drive from Fulbeck to Ganby.
Then she will drive from Ganby to Horton.
Raksha leaves Fulbeck at 10 00
She drives from Fulbeck to Ganby at an average speed of 40mph.
Raksha wants to get to Horton at 10 35
Work out the average speed Raksha must drive at from Ganby to Horton.
At sreo-nc €
apes = €
cime = distornc®
Sg-es i
F o & time = L&y e
w-o ts
= \ 5 MlV\ wire 3
At & ox  1ONS
. 2 s do Heordon
- d“ 3l~w (ol %
«pee Py "‘_';-(\A_‘e-‘
- \sx3 5L|— ........... mph

(Total for Question 14 is 3 marks)




fr

15 4 and B are two points.

Point 4 has coordinates (-2, 4).
Point B has coordinates (8, 9).

C is the midpoint of the line segment 45.

(a) Find the coordinates of C.

~3 4+ & G A
> i
@ L, 6.5)
(2)
D is the point with coordinates (100, 56).
*(b) Does point D lic on the straight line that passes through 4 and B?
You must show how you work out your answer.
cnong€  n Y
1 S B Sy
cronge n 2
.9 -4
g --2 (100, S6)
= =
i 9 Ai 2 A+ D
\
= 3 S6 x5
. e = sL100)
(%AO\\ Y- o +C Ze =
4z (&) ~C
A= +C D does not lie on e
Ce D line

(Total for Question 15 is 5 marks)

(3)
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16 The table shows information about the times taken by 100 people in a fun run.

Time (f minutes) Frequency
20<t< 30 #
30<1<40 16
40 <t < 50 36
50<£<60 24
60 << 70 14
70<t< 80 6

(a) Complete the cumulative frequency table for this information.

Time (f minutes) ?:;3322;6
20<1<30 “+
20<1< 40 20
20<¢< 50 56
20<t < 60 < O
20<t< 70 9y
20 << 80 o0

o
[
Q-

(b) On the grid, draw a cumulative frequency graph for your table.




I ) 1 il 1 T T TI1] I 1]
'! 1 T 1 |7{ I i_l | F I||_;§I‘ | _W_“_ [ )
(11 | i G R R \ i I O | ] 4]
1 5 N || 1 LT RTE [ [
SN 11 ! [ || L Lt i
100 | i i 1 i P 1 i1 i ] i 1 1
T R i [ ! I 38 0 I 1 0
} 1 11 I 1 1
.: [ 1 } I | 1 ',X.! J\ :
! I 1 | ! il [ ]
i 1 ] i | I 1 i I | | 1 1 i A
4.1 | 111 i 11 | | 1 11 | ] T e [ | I
LT 1 | iy i ! | i I T fodon
ﬁl-l—' I ! 11 i 1I :; ] | Pl =l
1 ] 17 | ] T I N I
807——ﬁ_-' - j‘;) ot ] [ | Ht _j ! 8
1 I 1] | I il I [ | | ]
= N ] I ] |
] I 11 | i [
1 | | B i B
- O ! | T
T i 1 i | i =
IEEEENE EERE! B % ENE [ i
il ] L] [ ]
. 1 I 11 [ W
Cumulative HHHO T -~ HHH H )
- T T XN T i
frequency NSRS iH - { ?
fEEREIiEEEssasaae f N EESESSErEEEEEE
1] 1 4 i i -
19T [ 1 / ] I ] |
40 1 | T i | | 1 I i | i
1] ] R0 16 J,,",i; I M 1 i lT‘
! = ! 1]
o Eumn man na S
] 4 I B ] I £ i 1]
i ] 1 {
! 1 Li 1 [ 'I i i { 11 I ] ‘*f' i ‘:' T
| OO | N ENNERE ] INEEEERRNEENEN ] ] I | L
20 i bt Ll ] NNEERNEN NN [l 11 1 ]
“r! Lid - [ I | : | ] ki i 1]
117 i I 0 0 T O O 2 I i
FEFR RO I NN NN [t | .
Ehd 1od T il LT AR 1 ] |2 . i [
L1 NEE" 4N 1 L T LT 1 | | H ERE i
| [ 1 ‘ [T | JE I O | { 711 1 \',': !
] I 1 | I I 11 { ] ] T i
ENENEEmmnr JaMNEENNEE EEE Horr :
[ Bl { B T g3 11 Il X 14 ] 114 R
0‘:‘ I [ 1 A N O O [ I T T 1 111 2

Time (minutes)

(c) Use your graph to find an estimate for the median time.

lf‘g minutes
: (1)
[47- ya)
(d) Use your graph to find an estimate for the number of people who took
longer than 63 minutes.

joo -~ §4 = (6

6[]’5 -\
(Total for Question 16 is 6 marks)




17 A G Diagram NOT
accurately drawn
3¢ 2
16012
B z\o3
3"7 2
60
— 9N\ 36| 108-3¢
2 12 il 5] e
o>
¢ F
ABCDE 1s a regular pentagon.
ACFG is a square.

Work out the size of angle DCF.
You must show all your working.

xterier  ocungle of o« Pzt o Ben

= %____‘e:,o = 12°
3
(( n-\-—:a(». (a2'8 o-r\:)\_e L S P—%Hj"f‘

lgo- T2 = 1o

AC. s aen TSosceLes trievsle

c - 80 -\0B - T2 = L
e S = - =

= (<
> = A0 — 12 = % | %

(Total for Question 17 is 4 marks)




18 On the grid show, by shading, the region that satisfies all three of the inequalities
x+y<7 y<x y>3

Label the region R.

~,.
L

(Total for Question 18 is 4 marks)




19 There are » sweets in a bag.
6 of the sweets are orange.
The rest of the sweets are yellow.

Hannah takes at random a sweet from the bag.
She eats the sweet.

Hannah then takes at random another sweet from the bag.
She eats the sweet.

The probability that Hannah eats two orange sweets is %

(a) Show that #»>—n—-90=0

(3)
(b) Solve »*—n—90=0 to find the value of x.
(n-10)(n+9 ) =6
n =10 n= -1

v
The onsw e’ Cannst be nRgahv

(Total for Question 19 is 6 marks)
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(Total for Question 20 is 4 marks)
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21 x=0.045

Prove algebraically that x can be written as 1

o O%S *

f

oGS = Lt

LS l-l—S = FLACIC S

S = 990 >c
e == SC
790
- 1
x = o5

(Total for Question 21 is 3 marks)
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22 (a) Find the value of 23

{
o 1)
5\/5 can be written in the form 5*
(b) Find the value of k.

S‘XSE - 5°

&O( S\.S)

e |
.......... e
(1)
(c) Work out the value of (\/1—2 gl )2

(¢ -3 (2 - 93)

12 —J3e —{=26 +73

2. -6 — & + 73
- I PR —
O ﬁ/ diLg = S_L—i\—— \S’Tl = ’Lﬁ
L
\2z =) L E ___________________
=Y = 3 ) ‘“
(Total for Question 22 is 4 marks)




23 The diagram shows a container for grain.

Diagram NOT
<4+3m A A accurately drawn
h-2
hm :
o 1 {2
4m
v

The container is a cylinder on top of a cone.
The cylinder has a radius of 3m and a height of Am.
The cone has a base radius of 3m and a vertical height of 4m.

The container is empty.
The container is then filled with grain at a constant rate.

After 5 hours the depth of the grain is 6 metres above the vertex of the cone.
After 9 hours the container is full of grain.

Work out the value of 4.
Give your answer as a fraction in its simplest form.
You must show all your working.

In & hoves .
,éer‘@')z[zf—) + 17 (3) (2)
JZﬂ— + 1 & 70

20T

67 _per hocl

E s T Bt |
73 (h-2) = aud
g( b -2) 24

Pl -] ¥ 24
Th= 42
42 _ 14

h= 42 . 1L
3

7

(Total for Question 23 is 5 marks)
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YA
(3,5

~——
)
/

The diagram shows part of the curve with equation y = f(x).
The coordinates of the maximum point of the curve are (3, 5).

(a) Write down the coordinates of the maximum point of the curve with equation

@) y=1(x+3)

(i) y=2f(x)

(iii) y = f(3x)

(3
The curve with equation y = f{x) is transformed to give the curve with equation y = f(x) — 4

(b) Describe the transformation.

. ; ; O
o dranslation by A4he yecter (\—iﬁ)

(1)
(Total for Question 24 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS






