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GCSE Mathematics 1IMA(
Formulae: Higher Tier

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

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

—a—|

h
2

| b >
4 1
Volume of sphere = 5W3 Volume of cone = Emfzh
Surface area of sphere = 471> Curved surface area of cone = 7r/

N

In any triangle ABC The Quadratic Equation
C The solutions of ax* + bx + ¢ =0
where a # 0, are given by

b a _ —b+\(b* - 4ac)
- 2a

X

Sine Rule _%¢_ = _ ¢

sind sinB sinC

Cosine Rule ¢*> = b* + ¢*— 2bc cos A

1
Area of triangle = 5 ab sin C

P 4 0 6 4 5 A 0 2 2 8



Produced with a Trial Version of PDF Annotator - www.PDFANnnotator.com

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 Sam wants to find out the types of film people like best.

He is going to ask whether they like comedy films or action films or science fiction films
or musicals best.

(a) Design a suitable table for a data collection sheet he could use to collect this

information. ' /
P fenszs Fon /| ey RO
1

CowmedY)
A cCTlord

SCI1ENCE FicTion 2

MUSICALS

Sam collects his data by asking 10 students in his class at school.
This might not be a good way to find out the types of film people like best.

(b) Give one reason why. '

His wmgle 1o Diased . We Was ov\zj cusle d 'P’-D‘fia

(Total for Question 1 is 3 marks)

3

3
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2 The diagram shows a patio in the shape of a rectangle.

Diagram NOT
3m %DDC“"\ accurately drawn

3.6m

AC0cm

The patio is 3.6 m long and 3 m wide.

Matthew is going to cover the patio with paving slabs.
Each paving slab is a square of side 60 cm.

Matthew buys 32 of the paving slabs.

(a) Does Matthew buy enough paving slabs to cover the patio?
You must show all your working.

?IQDOM “Ocenm = S sleks AL
?:boc,un- ","G.cpc,m = G < lc-bs Lpicﬂ.a_‘/

: ' Ds\ﬁ.}:ﬁ e
f——— ( He reed~ ? e s

—_ $C. Cp,g._hﬁc. oAee- (SO
Zoos | S 2O\ | enoui \//
es

L 5[&.‘55 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

The paving slabs cost £8.63 each.

(b) Work out the total cost of the 32 paving slabs.
X \ Eoo oo | 3 | g2 o
)

3o |aY4oee | 8o | 9o 46

9 | [6eo] 120 6 . /

91.5Ceo Q1o ac £‘9‘—7é e

(Total for Question 2 is 6 marks)
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*3  Bill uses his van to deliver parcels.
For each parcel Bill delivers there is a fixed charge plus £1.00 for each mile.
You can use the graph to find the total cost of having a parcel delivered by Bill.
A
v Ed's
70 dw;@:
60
50
Cost (£) 40
30
— Q 20
KE
—> 10
Chrorse 0 >
0 5 10 15 20 25 30 35 40 45 50
Distance (miles)
(a) How much is the fixed charge? ‘\/ {
| ©

Ed uses a van to deliver parcels.
For each parcel Ed delivers it costs £1.50 for each mile.
There is no fixed charge.

(b) Compare the cost of having a parcel delivered by Bill with the cost of having a parcel
delivered by Ed.

\/m could dHNaw EA's dnarxu GA &EA’RFL \5

b is cheapuio we €8 s delivey w"‘“ %’"
Ligtam ees %/w*kmg*’“""m'
e e Goume ok Jowdles - &l s Arecer

‘%Mu@%%‘w"-’ Moo Do vedeS

(Total for Question 3 is 4 marks)

5 [0
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4 Here are the speeds, in miles per hour, of 16 cars.

A 52 KM o 3 35 33w
S 45 g 4 T 397 55 45
Draw an ordered stem and leaf diagram for these speeds.
Sxtm et
2 1A
o) | 6 S % 9
4+ |2 34 23
s |2 45
o S
ke | LQG(— Kew: 2\0= 3\
2 |a 7 o)
g | 35 a7/
s (2334 ¢35a
z, 1 4 sV *‘
}

(Total for Question 4 is 3 marks)

6
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You can work out the amount of medicine, ¢ m/, to give to a child by using the formula

ma
c=—
150
m is the age of the child, in months.
a is an adult dose, in m/. %
= 60O
A child is 30 months old. ™
An adult’s dose is 40 m/. O = Ll-O
Work out the amount of medicine you can give to the child.
Q0 X 4© (S
C = 3o
& o
7S
\ Lo

— 4 © /
SF/ v s
l 2o 8 l

— 43 ml m/

—

(Total for Question 5 is 2 marks)

—
7 b
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Turn over
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6 Here are the ingredients needed to make 12 shortcakes.

Shortcakes
Makes 12 shortcakes

50 g of sugar
200 g of butter
200 g of flour

10 m/ of milk

Liz makes some shortcakes.
She uses 25 m/ of milk.

(a) How many shortcakes does Liz make?

<SS = 320
2. ’ Yo

Robert has 500 g of sugar X
1000 g of butter X
1000 g of flour X
500 m/ of milk X 50

WU\

(b) Work out the greatest number of shortcakes Robert can make.
Qow Fon LwXed \QQ Mo oa Ja' 5
7yl s e heor  He om Amske © X
—\—L.ﬂ_. S bt 5}, S\IWJ{'C‘,_V..M i~ e f&c}Pﬂ .

T < \2 = o sherttaves

/
bo

(Total for Question 6 is 4 marks)
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7 Buses to Acton leave a bus station every 24 minutes.

Buses to Barton leave the same bus station every 20 minutes.

A bus to Acton and a bus to Barton both leave the bus station at 9 00 am.

When will a bus to Acton and a bus to Barton next leave the bus station at the same time?
Al To~

AL

OCAAoco
DALY o AL o
0AGT o4 o
\Ol?_ | Oo D
|02 | oL o
e

8 (a) Expand 32y -5)

2@n-S) =Gy -IS

—1
2

(b) Factorise completely 8x? + 4xy

H ‘143\,\,%4' C;oM-Mow Qq.hhf -

W (3 *9
(c) Make /4 the subject of the formula
_ gh
(x1e) V\ok = 4% T
. _ \ =
Gy h= 2=

(Total for Question 8 is 5 marks)
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-2 -1 0 1 2 3 4 5 6 7
-1

-2

Describe fully the single transformation that maps triangle A onto triangle B

(Total for Question 9 is 3 marks)
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*10 Railtickets and Cheaptrains are two websites selling train tickets.

Each of the websites adds a credit card charge and a booking fee to the ticket price.

Railtickets Cheaptrains
Credit card charge: 2.25% of ticket price Credit card charge: 1.5% of ticket price
Booking fee: 80 pence Booking fee: £1.90

Nadia wants to buy a train ticket.
The ticket price is £60 on each website.
Nadia will pay by credit card.

Will it be cheaper for Nadia to buy the train ticket from Railtickets or from Cheaptrains?
AWLTICKETS  CHew? TeArsdS

%GO l/"'} :\éc l';‘zo: OIO@
1. = Gop L'
Zl/Lra{—; KA =15

(Total for Question 10 is 4 marks) 7

11
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11

3x— 15 2x

Diagram NOT
accurately drawn

2x 2x + 24

The diagram shows a parallelogram.
The sizes of the angles, in degrees, are

§j§_ s QQ’- 4_ng._ \{) +)x + (2.):.—!—1@ 2203

2x
2x + 24

Y =3
Work out the value of x. AUC'*'%:X. -\S + 2.:!’- -I-—2_3¢:_ _(-—2,(9

D4 doc+2x Rz —|S +2% = S

Qsc 4 = 260 © 5
'35-—8
Ay =BS5S\ A==

Q'_ﬂ X =2\

(Total for Question 11 is 3 marks)

12
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12 Jane has a carton of orange juice.
The carton is in the shape of a cuboid.

A
Diagram NOT

20 cm accurately drawn
/ ]
10 cm

<6 cm»
Vylwne o orange
The depth of the orange juice in the carton is 8 cm. - 6 X '8 x o
Jane closes the carton. = RO c_,wé

Then she turns the carton over so that it stands on the shaded face.

Work out the depth, in cm, of the orange juice now.

r
Acea \J(orbes—secfrow - GxdO = (2O

Deghi S ice = 80 — |20 = L-cm

RANE

(Total for Question 12 is 3 marks)

13
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13

Diagram NOT
accurately drawn

The diagram shows a regular hexagon and a regular octagon.

Calculate the size of the angle marked x.
You must show all your working. 2 o D"

(ox Yeror amqle & regler PG> = (_;;’"
\AMW\M’— %‘SJ.OLL’(
Eﬂww% Wexagon — 3_%2 i
G

2
Lxters amefle e Dctaton = 3co - S
(S

()CO - O 445" = 5"

(Total for Question 13 is 4 marks)

14
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14 The diagram shows the position of a lighthouse L and a harbour H.

N
A

The scale of the diagram is 1 cm represents 5 km.

(a) Work out the real distance between L and H.

Dickamee |_teo R o W“’BM =

. T Km =
IZQJVL Ol-/\%‘l'éwxc.b - Cm X o ~

(b) Measure the bearing of H from L.

A boat B is 20km from H on a bearing of 040°.

(c) On the diagram, mark the position of boat B with a cross (X).
Label it B.

(Total for Question 14 is 4 marks)

15
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15 Harry grows tomatoes.
This year he put his tomato plants into two groups, group A and group B.

Harry gave fertiliser to the tomato plants in group A.
He did not give fertiliser to the tomato plants in group B.

Harry weighed 60 tomatoes from group A.
The cumulative frequency graph shows some information about these weights.

60

50

40

Cumulative
frequency

30 [fommtmmmm e

20

10

<
K

0
140 150 160 170 180 190
Weight (g)

(a) Use the graph to find an estimate for the median weight. I/

16
— R R O
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The 60 tomatoes from group A
had a minimum weight of 153 grams
and a maximum weight of 186 grams.

(b) Use this information and the cumulative frequency graph to draw a box plot
for the 60 tomatoes from group A.

v R e /

e s 3

140 150 160 170 180 190
Weight (g)

Harry did not give fertiliser to the tomato plants in group B.

Harry weighed 60 tomatoes from group B.
He drew this box plot for his results.

|7 —| Group B

140 150 160 170 180 190
Weight (g)

(c) Compare the distribution of the weights of the tomatoes from group A with the
distribution of the weights of the tomatoes from group B.

C’\WQ £ tomatoes hove o lowe_r‘/mpuw Loes<At -

The (b *(-tf Ve K i« |T75-1CS = O 2

CAIM R W< o s malles \RL -

.............................................................................................................. B

(Total for Question 15 is 6 marks)

17
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16 (a) Simplify (m?y

v
< xS -
= O e
(b) Factorise x*+3x-10

—\ X \=
= /

s 2 x-2)(¢xs)
—1o0% |

(Total for Question 16 is 3 marks)
17 (a) Write down the value of 10°

y = (
A N el e o=t ‘/ .....
(b) Write 6.7 x 107 as an ordinary number.
VY VYV

oooo G-

O.ococo0¢7
¢) Work out the value of (3 x 107) x (9 x 10°
© Give yo:rtanswer n st(andard f)orng. : M:D('QW oo
7 6 \e2 &
(3x15”) x(axtc®) N
7 4 nsan 1O
¢
- <10 -1 x 1O

71 o't

(Total for Question 17 is 4 marks)

\l

18
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18

Triangle ABC is drawn on a centimetre grid.
A is the point (2, 2).
B is the point (6, 2).
C is the point (5, 5).

Triangle POR is an enlargement of triangle ABC with scale factor 1 and centre (0, 0).

2
Work out the area of triangle POR. ‘Oa e p&e - 2
Acec /\ = L?-'bk heigt 4 Pae = 1-5

:ljx.bﬂf \/ 3

~ T
o™ |-

\/

(Total for Question 18 is 3 marks)
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19 Wendy goes to a fun fair.
She has one go at Hoopla.
She has one go on the Coconut shy.

The probability that she wins at Hoopla is 0.4
The probability that she wins on the Coconut shy is 0.3

(a) Complete the probability tree diagram.

Hoopla Coconut shy

Wendy
wins

Wendy
wins
Wendy does
not win

Wendy
Wendy does wins

not win

Wendy does
not win

(b) Work out the probability that Wendy wins at Hoopla and also wins on the
Coconut shy.

P( s Hoopl amd Lis Coconuk Sy

- 04 x03 /
— D-\2-

(Total for Question 19 is 4 marks)

20
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20 Solve the simultaneous equations

) Sc+2y=11
(D w8

@XJ— D5 —-Qb = ?>(==.

= o = 69
Q__ 1%3 % = %
x = >

S 4_:]_:3 = I\
gb-.-.-'-l-
6=k
-
chea  X=3 9= L

(Total for Question 20 is 4 marks)

[
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*21

Diagram NOT
accurately drawn

Qo
50°

A B

B, C and D are points on the circumference of a circle, centre O.
AB and AD are tangents to the circle.

Angle DAB = 50°

Work out the size of angle BCD.

Give a reason for each stage in your working. /
f\’p‘ R EVTS meet kal uses et Ao° /
So M'So = fq@. 0 - ao0° Aq\ W GUAIRILATEXALS

- %C:'Do — qu,,mo.;-go) add to AT
> 240° ~ (120)
~ /

yol>)

| i )
— fe
The Arg L ai e CONTUT i T E the angle &X
Clecum Feeadc e

%25 - 12F s = 657

e = 657/
/
—

(Total for Question 21 is 4 marks)

22
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€
Colw
22 The table gives some information about the spe&as;t , of 100 cars.

&

(’D z f_) Speed (s km/h) Frequency o DTH ?‘D
60 <5 < 65 15 < 2
65<s<70 25 < g
70 <5 < 80 36 o 2.0
80 <s < 100 24 20 1-2L

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

A

v 5
QLB

60 70 80 90 100
Speed (s km/h)

. (b) Work out an estimate for the number of cars with a speed of more than 85 km/h.

e e s over Bk 9
2§ caklapiy < o7 leS 12 T /
LI.
flL(.x%.: IR covs \? ...... s

(Total for Question 22 is 5 marks)

23
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2 T ckone oSt
23 Simplify fully = +3x -4
(a) Simplify fully 72 —sc 13 CDC'I"-D C;/lj
- -
Y4B - Y = (x+¥(x-Y sz_-s) C;,zrj

9yt Sead = (Bc )(x-1)

AxL= 6 At -2 L+ 3 X+
—Lx-l=6 . l —_ ?>
Cor-o =3x(x-0-3C<-) dx-3
= QJC- S E
(b) Write + as a single fraction in its simplest form.

x+2 x-2

U(Coc-2) L\'(Y"’l) + ?)C-Ju'l)

all X —= % = 2

iR C S Coer)Coe -2)
. /p'r: Cﬂ_q@;—@ - Lx-8 +3x ot

-L
* (x+2)0O< "1

v
= 71 - '2' 3
Fo

(Total for Question 23 is 6 marks)

24 Express the recurring decimal 0.281 as a fraction in its simplest form.

X= ©.3912\ %0 = 0231

7
c = = —
x ;o-ljf/(, ’ ade S
; : 00 © = 2 v
A =Y A0 e % AAAAAAAAAAAAAAA :

(Total for Question 24 is 3 marks)

24
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25 The diagram shows a solid metal cylinder.

- -

<« 2x—»

Diagram NOT
I accurately drawn

Ox Vwﬁﬁ‘wh“‘w-: Tr(LL\
| N = 200

3

The cylinder has base radius 2x and height 9x.

The cylinder is melted down and made into a sphere of radius 7.

Find an expression for » in terms of x.

Nolu me §( Oauvubl/

%‘ﬁg&:h’%‘ﬂ'r

(%%) 1081 X° = Wn
(ﬁ-q—) Nt = Tic?

K".‘iﬂ N> =

C)r> Cbx=r

- ‘rl-)‘ Cl%)l %oli"

= T < UXErAx
RN N
g

*

v

(Total for Question 25 is 3 marks)
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(

26 The graph of y = f(x) is shown on each of the grids.
(a) On this grid, sketch the graph of y = f(x - 3) <& W0 Ve 2 ""ﬁ"‘k

ia \ ]
4 \\ )/‘/

—¢

(O8]

2

26

— R R0 O S
P 4 0 6 4 5 A0 2 6 2 8



Produced with a Trial Version of PDF Annotator - www.PDFAnnotator.com

r

ek
s gri - /— JoublLs S
(b) On this grid, sketch the graph of y = 2f(x) Aﬂ '0 e

(2)

(Total for Question 26 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS
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