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GCSE Mathematics IMAO
Formulae: Higher Tier

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

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

fe—a—
b
g b >
4 I

Volume of sphere = gmﬁ Volume of cone = —nr’h

Surface area of sphere = 477 Curved surface area of cone = 7r/
/N

. In any triangle ABC The Quadratic Equation

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

b a —b+ (b2 - 4ac)

g
2a

Sine Rule 2 = b .-

sind sinB sinC

. Cosine Rule ¢ = b>+ c*—2bc cos 4

Area of triangle = % ab sin C



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

You must write down all stages in your working.

. 1 The list below shows the weight, in grams, of 15 baskets of strawberries.

J95~ 2000 207 2m” 18
e ud s e s
27

)

25 e w5

Show this information in an ordered stem and leaf diagram.
You must include a key.

ig"]G]
19 |3 5 %

2/ |12 ¢

22 |3

Key: /g/7 = /SQQJ

(Total for Question 1 is 3 marks)




- 2 Here is a four-sided spinner.
| The sides of the spinner are labelled A, B, C and D.

L5

The table shows the probability that the spinner will land on A or on B or on D.

Letter A B C D

Probability 0.12 0.39 0.18

Amber spins the spinner once.

(a) Work out the probability that the spinner will land on C.

0.lp 4+ 0.39 +0.18 =069

[ - 0.67
0.3)

Lucy is going to spin the spinner 50 times.

(b) Work out an estimate for the number of times the spinner will land on A.

O.12 X0

6

(Total for Question 2 is 4 marks)



\J40.96

- 3 Use your calculator to work out ——
7.1-248

Write down all the figures on your calculator display.
You must give your answer as a decimal.

i 385281385

(Total for Question 3 is 2 marks)

*4 The diagram shows a flower bed in the shape of a circle.

Diagram NOT
accurately drawn

The flower bed has a diameter of 2.4 m.

Sue is going to put a plastic strip around the edge of the flower bed.
The plastic strip is sold in 2 metre rolls.

How many rolls of plastic strip does Sue need to buy?
You must show all your working.

C}rcup’l{]F-@fEMCf = TTXC/(
= 77 X Q‘f
= 7.539%22369 m

AnS —3.7699 ..

/_,-
Y.
G rolls

(Total fo_l_' Que_stion _4_is _4 m_ar_]gs__)



5 Here is a map.
The map shows two towns Marlford (M) and Newborough (N).

A company is going to builda supermarket.

The supermarket will ,

n 10 km from Marlford and less than 6 km from Newborough.

W CcrY)
Find and shade the region on the map5;$1ere the company can build the3supermarket.

| ; x N

M x \

Scale: 1cm represents 2 km.

(Total for Question 5 is 3 marks)



' 6 Here are the ingredients needed to make 16 chocolate biscuits.

Chocolate biscuits
Makes 16 chocolate biscuits

100 g of butter

50 g of caster sugar
120 g of flour

15 g of cocoa

Sabrina has 250 g of butter
300 g of caster sugar
600 g of flour
and 60 g of cocoa

Work out the greatest number of chocolate biscuits Sabrina can make.
You must show your working.

Butes 25 . 16 = (O

[o©
(ask Sujw boo <16 F 76
50
Clove £62° x| = &0
lz o

- - 6
Coc oo - I (7L

~ (Total for Question 6 is 3 marks)



7 Some children took part in a piano competition.
| Each child was given a mark from Judge A and from Judge B.

The scatter graph below shows some of this information.

F 3
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Judge A’s mark

(a) Describe the correlation.

Pos] Lwvée

Judge A gives 44 marks to another child.
(b) Use the scatter graph to estimate Judge B’s mark for this child.

5 K marks

(Total for Question 7 is 3 marks)



v
o

370 Diagram NOT
5¥

accurately drawn |

Q
§
5 124°
c T R - D
APB is parallel to CTRD.
PQRT is a quadrilateral.
Work out the size of the angle marked x.
You must show your working.
) = g — F0 — B gies oA @
- 58 ©
pre - 55" (atkestt 289
= 360 - 90 —12¢ — 58
= 8§
LB =

__(Total for Question 8 is 4 marks)



9 POQR is an isosceles triangle.

2

Diagram NOT
accurately drawn

4(x — 8) 2x+13

PQO=PR
All the angles are in degrees.

Work out the value of x.

[J§O -6G = (/4
| 16 = 2

()

5&

2x +13 = %38

s -3
Ax = &S
¥ = 22.5

x:.zz’sn

(Total for Question 9 is 4 marks)



. 10 The equation x* + 5x =70 has a solution between 3 and 4

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

z 2" - 5 Carrum-e .
g 3
3.5 (3.9) r 5(3.5) 00 Low
=60 .23775
.\
B 1 (27" +5(3.7) | o e
= 615y
3. % 72,8712 L Aoo \igh

2.5 | 1. WRE3I5 | 8BS Wk

3.7

x:

__ (Total for Question 10 is 4 marks)



11 The distance from Caxby to Drone is 45 miles.
The distance from Drone to Elton is 20 miles.
45 miles 20 miles

1 1 ]
T

I 1
Caxby L0mpen Drone o™ " Elton

Colin drives from Caxby to Drone.
Then he drives from Drone to Elton.

Colin drives from Caxby to Drone at an average speed of 30 mph.
He drives from Drone to Elton at an average speed of 40 mph.

Work out Colin’s average speed for the whole journey from Caxby to Elton.

DIS{OLV?CQ = Z Tirm @

Speed . _ - 22
_ bP - Total Tom€ = /'S"LO_'S ‘
Coley -2 Pre rotal Distance s 6Smules]
45 _ ) [/1 urs -
== e [.5 he Spffﬂ/ _ %,5, - 32 Swmphk
Drone — EltO7
_5'—9- = 0.5‘140(4!’5 32‘5 rnphl
a _

~ (Total for Question 11 is 3 marks)

| 12 Simplify fully  (r+ 57— (x— 5)?

(('x+s)(x4 5)) - ((‘x—b‘)(x~5))

(Xz F5x #5)(4—25) = (17—« 5x — 5 oc +~25)

(& +10% +25) - (x
i SOk~ 25

—JO0o=x +25)

.X‘—{;/C))c, + 2SS =2
20x

20
—
__(Total for Question 12 is 3 marks)



13 (a) Factorise 3y + 2y

(b) Expand and simplify x-9)(x+2)

I?' y X ~9oc -t &

x - Ix -1 &

(c) (i) Solve 6k+5<20
-5 -5

6k < |

5
k < 1=
. k< 2. 3

(ii) n is an integer and 6n + 5 <20

Write down the largest possible value of n

(Total for Question 13 is 6 marks)



o~

g

14 On the grid, draw the graph of y=2x—1 for values of x from -2 to 3

~|-2\-1|o|1]2]3
9?-—?}—3](3';}32J5

) A

(Total for Question 14 is 3 marks)




*15 The diagram shows the floor plan of Jill’s dining room.

45m
[ 1
4"
si\ 2m
Our {b Diagram NOT
4m xb - accurately drawn
\W 1.5m
2m
1 []
3m
Jill is going to cover the floor with wooden floorboards.
The floorboards are sold in packs.
One pack of floorboards will cover 2.25 m”.
Work out how many packs Jill needs.
You must show all your working.
.ex ¢

Total pArea = xS T

= (5m°

]

6

Ul
()
>

So 7 pack?

——




' 16 Faisel weighed 50 pumpkins.

The grouped frequency table gives some information about the weights of the pumpkins.

Weight (w kilograms)

Frequén;:y-
0o<w<4 1X 11 22
4<w<8 b KX 23 |35
Séwglz /ex 14 | ¢ ©
2<w<i16 X 2 Z- %

Work out an estimate for the mean weight.

228 ~ 6.5 6 L‘j

v &

§.56

(Total for Question 16 is 4 marks)

kg



~
17 Write down the value of
(@ 47
~(

/6
/

> vi

/6

7

(Total for Question 17 is 2 marks)




t+1

18 Make ¢ the subject of the formula m=——
t-3
M (‘é—-}) = '("f'/
b -3m =E*
N R
il -& = [+ 3™
(1) = 1+
6 el / -+ 3#‘4
Mo~

(Total for Question 18 is 4 marks)

_ [t 3
AT =




Diagram NOT
accurately drawn

8.3cm

A 12.7cm

(a) Calculate the length of AB.
Give your answer correct to one decimal place.
2

az-ﬂgl + =C -
27"+ 3" =X
230 1% S

NN T m

5.2
D
Diagram NOT
accurately drawn
F
(b) Calculate the length of DE.
Give your answer correct to three significant figures.
. O
2 5 - i il
3 : xX
j’f-/’ (?' 0‘) = e
25
x = 26 k sinfe)
-/ b.0696702¢
.

__(Total for Question 19 is 6 marks)



| 20 Martin bought a computer for £1200
At the end of each year the value of the computer is depreciated by 20%.

After how many years will the value of the computer be £491.52?
You must show your working.

|200 x o-8 = 9E0.
768

(\

g9{0 X 0. %
Ans xo0.% = 6/4’-?
Ans x O ¥ s 491.57

i1

/
(Total for Question 20 is 3 marks)

. 21 The table shows the number of students in each year group at a college.

;(ea;' rgmup | N unibe;' 0f students
v
3 | | 98 _

ot 20

The college secretary took a stratified sample of 135 students, by year group.

Work out the number of year 2 students in her sample.

420 51" 5

(Total for Question 21 is 2 marks)



' 22 In asale, all normal prices are reduced by 20%

(a) The normal price of a television set is 485 euros.
Work out the sale price of the television set.

0.8 X 4 &5

2€¢

(b) In the sale, the normal price of a tablet computer is reduced by 79 euros.
Work out the normal price of the tablet computer.

79 = 207,
XS xS

295 = (0o~

___(Total for Question 22 is 6 marks)

euros |

euros |



' 23 Billy keeps chickens.

The table shows information about the weights, in grams, of eggs produced by the
chickens.

PE S 7 RNV | - VRIS . - ISSRCSN | i
| Weight (w grams) 30<w <50  50<w<60  60<w<70 70<w<85
Number of eggs | 12 20 17 6
- o O. 6 2. Eh O ¢
(a) On the grid, draw a histogram for this information.
4
-k T
i
i
b \
i i
|
Frequency i i
density i i
' / |
. i .
% i :
" % I
; |
] , |
1 i i
] A b
30 40 50 60 70 80 90
Weight (w grams)

Medium eggs weigh between 53 grams and 63 grams.
{b) Work out an estimate for the number of medium eggs produced.

& 7 X 2 e & 3 x 1.7

= [ 1

_,—-—-""/.'.:—-'——-_

/7

(Total for Question 23 is 6 marks)



| 24 Solve ¥ —17x—56=0
Give your solutions correct to 2 decimal places.

a=f bzet? ¢=-5%

- [(-17) T JEDE —4(i)( -56)
2(1)

&

1:1982/ x: - 2.82

(Total for Question 24 is 3 marks)



*28 p= \@

s = 10.8 correct to 1 decimal place.
t = 75.06 correct to 2 decimal places.

By considering bounds, work out the value of p to a suitable degree of accuracy.

You must show all your working and give a reason for your final answer.

s ¢
==t
7 '75.05/75.06 / PSS
795055 75 065
/o §> o€l P = \/ﬁ
5. 055 (ol 7s. 065

o . 3802113301\

e

— 6 378 &2aTEY

Roth round to ©O.3% (Qcﬂp)

r'—'—-.—__—_‘_

___(Total for Question 25 is 5 marks)



. 26 The diagram shows a pentagon.
Diagram NOT
12 cm 12 cm accurately drawn
8 cm 8 cm
C
13 cm
Work out the area of the pentagon.
Give your answer correct to 3 significant figures.
a?' - L?rcz - 2L cos A
o+ (o - 2()() €0 (09
= 257.6932567
<
2.L% =¢C
o ) N
b = ¢ %, 2
7 - (;b,oS"Z) -6-5
x = 215 ¥
AN = | & bhijq
\'_)Of'\a‘e = ’I-; L|3')(;Lr,511q\

w_eo\ 1% M'.o\O“{’ <
A S. 4060653 S
2 ( (0 sinCes))

/&8

o

= qg.7288 77~

fe

I5-4069 + 12728579

o _TOTAL FOl-l.PA-l;ER IS 100 M.ARK- S.

(Total for Question 26 is 6 marks)

cm® |



