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GCSE Mathematics 1MAO
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

le—a—>

:I—b‘

Volume of sphere = 4 wr? Volume of cone = %mfzh

Surface area of sphere = 47 Curved surface area of cone = 77/

p

7N\
Nz ey

In any triangle ABC The Quadratic Equation

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

b a = A(b* = 4ac)

X
2a

Sine Rule .a = .b = 'c
sin4 sinB sinC

Cosine Rule ¢?> = b? + ¢*— 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 (a) Work out the reciprocal of 1.25

| = (.S

9.6
b) Work out the value of ———
®) U VA Ot 5 217

Give your answer correct to 2 decimal places.

0.3

(M

177. 91

(2

(Total for Question 1 is 3 marks)




2 Becky counted the number of matches in each of 50 boxes.

The table shows information about her results. —_—
Number of matches Frequency
45 Ve 3 135
46 X 7 32
47 b4 12 5L
48 X 23 1| oY
49 X 4 196
50 b 4 1 50
Work out the mean number of matches. 5 o 23 1 I

251l + 50

G41.42

(Total for Question 2 is 3 marks)



Va

Describe fully the single transformation that maps shape P onto shape Q.

er\\mguw\k, Sl e chr 5, ceane O

(Total for Question 3 is 3 marks)



*4 Tea bags are sold in three sizes of box.

Small Medium Large
80 bags
50 bags g 125 bags
£3.29
£2.15 £5.17

A small box of 50 tea bags costs £2.15
A medium box of 80 tea bags costs £3.29
A large box of 125 tea bags costs £5.17

Which size of box is the best value for money?

SMCLL[Z }2.15 — 40. 043 pes tea bauj
50

Medinm! 1390 = 45 541125 per ter bag
20

o1 - fo. 0wzl per tex by
125

L&ra{, :
The medium  box 75 —ne leat- volue “D( Ao -

(Total for Question 4 is 4 marks)



S Jalin lives in England.
He does a search on the internet and sees the same type of camera on sale in
France and in America.

In France, the camera costs 126 euros.
In America, the camera costs $165.24

Jalin finds out these exchange rates.

Exchange rates
1 euro = £0.89
£1=S§1.62

How much cheaper is the camera in America than in France?
Give your answer in pounds (£).

France- A6 <087 = VT

Aoerico: [65.24 = 142~ } oL

| /2. 14 — 162

(Total for Question 5 is 4 marks)



6 The diagram shows the positions of two shops, AW@\

X &

The scale of the map is 1 cm represents 5 km.
Yannis wants to build a warehouse.

The warchouse needs to be

less than 10 km from A4, < 2 M
less than 20 km from B.  — q: cM

Show by shading where Yannis can build the warehouse.

(Total for Question 6 is 3 marks)



7 The equation x* + 27x =90
has a solution between 2 and 3

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

T (1>3 +Q7(Dc.) Commenkt

2.5 (Q,S)?+27(2«S) o
- §3.145 s Mot
3 2-6)
9.6 (Q.Q + 279
=97.774 OO pmelt

2.7 Q2. 5%3 4oo b’}

265 96.159445 | o=k

(Total for Question 7 is 4 marks)



8 On an activity day students play one sport.
They play football or hockey or tennis.
120 students are on the activity day.
30 of the students are boys.
12 of the boys and 26 of the girls play hockey.

45 of the students play football.
35 of the 45 students who play football are girls.

Work out the number of girls who play tennis.

/303 S Ghrls

Football /] O 325

Tennis Pe) 29

Hockey /2 26

Totod 30 70

[ L0

27

(Total for Question 8 is 4 marks)



Diagram NOT
accurately drawn

The diagram shows a prism.

The cross-section of the prism is an isosceles triangle.

The lengths of the sides of the triangle are 13 cm, 13 cm and 10 cm.
The perpendicular height of the triangle is 12 cm.

The length of the prism is 8 cm.

Work out the total surface area of the prism.

Front f[} 2210 = ¢o | Bos® § 30
2 1o
<IO

LO+LO 'V QM oy + 50

BO-C/k — éo

SIO‘C l\": - IOL{'
Side Lok

......... LLOZ o

(Total for Question 9 is 3 marks)



10 The diagram shows a trundle wheel.

Diagram NOT
accurately drawn

Trundle wheels are used to measure distances along the ground.

The radius of the trundle wheel is 20 cm.

Jim wants to work out the distance between two junctions on a road.
He rolls the trundle wheel between the two junctions.

The trundle wheel rotates exactly 34 times.

Work out the distance between the two junctions.
Give your answer in metres correct to the nearest metre.

C;(’CUP")CP/(C’ILC = Lx7TTXC 20

'.éég"?O(:\
123 4212.566007¢7

:%‘CM
qQ.ﬂiSLL_M

45
+Z

[

ANS X 34

(Total for Question 10 is 3 marks)
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11 (a) Complete the table of values for y=x?+2x—3

g

~—

— N W A Oy

(b) On the grid, draw the graph of y = x*> + 2x — 3 for values of x from —4 to 2

—

7

A\ 4

(2

(2)

(Total for Question 11 is 4 marks)




12 (a) Helen’s savings increased from £155 to £167.40

Work out the percentage increase in Helen’s savings.

Ghange ¢ 100
oriﬁyill\o&'

124 «\00

ss pe

(b) Joe’s savings increased by 4.5%. . .
His savings are now £125.40 loos. + 4. g/

What were his savings before the increase?
_ P > oy .5
kl-20

£ 12O N

|
\l

| 007 . A x 100

(Total for Question 12 is 6 marks)



13 (a) Write 0.000076 in standard form.

-5
T.6X10

The area covered by the Pacific Ocean is 1.6 x 10®km?
The area covered by the Arctic Ocean is 1.4 x 107 km?

(b) Write 1.6 x 10® as an ordinary number.

| 6 0000000

The area covered by the Pacific Ocean is k times the area covered by the Arctic Ocean.

(c) Find, correct to the nearest integer, the value of .

8
/- 6"/—’?’ — . 42857
[ . 4 % 10O

=]

(Total for Question 13 is 4 marks)

1007. + 2.5, = 102 5>
14 Kwo invests HK$ 40000 for 3 years at 2.5% per year compound interest.
Work out the value of the investment at the end of 3 years.

2
L 0 00O X |.025 =

(20¢)
HKs 4 3079-63

(Total for Question 14 is 3 marks)



15 (a) Simplify 8d x 7d

AN\
(b) Expand  4(3e — 5)

(c) Expand and simplify (2x + 1)(x + 3)

At + bk + ¢ +3

Q.:u.'z + T + 3

(Total for Question 15 is 4 marks)

16

Diagram NOT
accurately drawn

sou LH oA

R
/ O\
Calculate the length of PQ.
S x M

Give your answer correct to 3 significant figures.
SH’\L’S 3) x L.

(Total for Question 16 is 3 marks)



*17 Paper clips are sold in small boxes and in large boxes.

There is a total of 1115 paper clips in 4 small boxes and 5 large boxes.
There is a total of 530 paper clips in 3 small boxes and 2 large boxes.

Work out the number of paper clips in each small box and in each large box.
gmodl, boxes T X
Wge \oxeo = :j

41.,,53: NS X 3
32 +dy = 630 ¢
[2x +15y= 335
2% +BY = 212
73 = |1 225
3: 1—15

(Total for Question 17 is 5 marks)



18 Presta recorded the number of lemons on each of 60 lemon trees.

The incomplete table and box plot give information about her results.

Number of lemons

Smallest number )
Lower quartile 8
Median 11
Upper quartile 177
Greatest number 22

0 5 10 15 20 25

Number of lemons

(a) () Use the information in the table to complete the box plot.

(i1) Use the information in the box plot to complete the table.

Some of these 60 lemon trees have 8 or more lemons on them.

(b) Find an estimate for the number of lemon trees with 8 or more lemons on them.

} ore oboe fue \owser quonrhilL

l{.
ok 60 45

(Total for Question 18 is 5 marks)



19

Diagram NOT
- X cm accurately drawn
2x cm
-
(x+7)cm
The diagram shows a trapezium.
The trapezium has an area of 17 cm?
(a) Show that 2x*+7x - 17 =0
/'-( o + L)) < b
_}'('X,-F ;;4—--1) ~2x = 17
P>
-1
I/'LQ_J_ _‘../') ’(1JC =
17
+1 ) -
o (2

(b) Work out the value of x.
Give your answer correct to 3 significant figures.

Show your working clear];' _a L = - c = —J 7
= -b =z {ﬂ,?'/q—a‘-
Ao~
= — (7) S ‘[E'IY 1%1\(:(/0
202

x=165 x=-5.15
35]’ (Total for Question 19 is 6 marks)




20 Diagram NOT

accurately drawn

Ry TN 17 46°

R and T are points on a circle, centre O.
ROP is a straight line.

PT is a tangent to the circle.

Angle TPO = 46°

(a) Explain why angle OTP = 90°

) 0
where &  tangent meets a rodins 1S A0

(b) Work out the size of angle y.

(Total for Question 20 is 4 marks)



21 Fis inversely proportional to the square of x.
F=08whenx=5

(a) Find a formula for £ in terms of x.

K
F"'—';'{
-
0.3 - ¢
&
k= 0-¥%>
k= &0

(b) Work out the positive value of x when F = 320

r- = 228
a
’L/—‘
4 =
O

(Total for Question 21 is 5 marks)
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22 156 students went to London.

N ————

Each student visited one of the British Museum or the National Gallery or the Stock
Exchange.

The table gives information about these students.

Place visited
British National Stock
Museum Gallery Exc@ge
Male 25 18 ( 35 )
Female 27 32 19

Kate takes a sample of 30 of these students.
The sample is stratified by place visited and by gender.

Work out the number of male students who visited the Stock Exchange in the sample.

_ﬁ_x3b — é_7

156

A

(Total for Question 22 is 2 marks)




23
A
Diagram NOT
accurately drawn
32 cm
v

2000 cm? —> 500 cm?

Zane buys mineral water in large bottles and in small bottles.
The large bottles are mathematically similar to the small bottles.
Large bottles have a height of 32 cm and a volume of 2000 cm®
Small bottles have a volume of 500 cm?

Work out the height of a small bottle.
Give your answer correct to 3 significant figures.

|
% i L
\Q—PVO\UMQ scale Qo;c,\ro»r - Xy
o ‘
l.t

&
\QX« [-BV\S\/V\ Sco @ &\’“Lw': S\Ij-
o = 202 B

20.2 o

(Total for Question 23 is 3 marks)




24 The table shows some information about the total rainfall, in millimetres, recorded at

85 weather stations one month. - },N.. \:,.,05"’?*\
Rainfall (mm)»' Frequenc&_ﬂ-g Fr eq Pea S}(‘j
0<x<20 90 16 /6~20 = 0.%
20 <x <30 \O 27 LI
30<x <45 \G 36 3(-is =20 b
45<x <50 5 6 -G = 112

(a) Draw a histogram for this information.

(b) One of the weather stations is selected at random.
Work out the probability that the rainfall recorded was over 40 mm.

gver 40O : ,13/4,\r 20 -4S ber + 45 —50o bor

I + 6
(3/35

(Total for Question 24 is 6 marks)


Joe
Pencil

Joe
Pencil


25 Jerry wants to cover a triangular field, ABC, with fertiliser.

B Diagram NOT

accurately drawn
175

225

A

Here are the measurements Jerry makes

angle ABC = 50° correct to the nearest degree,
BA =225 m correct to the nearest 5m,
BC =175 m correct to the nearest 5 m.

Work out the upper bound for the area of the field.
You must show your working.

\ /
—7 1 A ]
175 180
qla et 8BS 4 230 7o f
co.s 937-5 177.5
in C
}Qab sin

(237 5)(177-9) <in(50-5)

_ 5579 5 826 M

(5550 M (o e wesredt )

-—

(Total for Question 25 is 3 marks)




26

Diagram NOT
accurately drawn
2x—1) cm 247 em

60°

(2x+ 1) cm

The diagram shows a triangle ABC.
AB=(2x+ 1) em, AC= (2x — 1) cm and BC =27 cm.
Angle BAC = 60°

Work out the value of x.
Show clear algebraic working.

av':bz—rc,'l’g»‘bc. (.0'>A
of)" = (2% + (2 - 2 (2 -)Qaxt1) o> Co

14 = (2x-020c) P@)-*D(Zpﬂ\ ~ A ra-) (2ner) Q;\?j
2¢ = Yol -2 -2x+! + U4 e 2x+2x+ 1 — (L}11+)>\2\-,..)

T
2% = q;’,cu L) +Lat rux+ ) —ax + |

2
28 = 4z *73

2S5 - (#752
25 — )(Z—
—_—
U
_+ 2
xX —- 2

- 2.5

(Total for Question 26 is 3 marks)

TOTAL FOR PAPER IS 100 MARKS





