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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

fe—a—+|
h
f——p—
4 1
Volume of sphere = gmﬁ Volume of cone = gm' h
Surface area of sphere = 4zr? Curved surface area of cone = nr/
AN
/N
In any triangle ABC The Quadratic Equation

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

b a b x (B - dac)

l:
2a

Sine Rule .a = ‘b = 'C
sind sinB sinC

Cosine Rule ¢® = B2 + ¢2—-2bc cos 4

Area of triangle = % ab sin C
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‘ﬁ
Answer ALL questious.
Write your answers in the spaces provided.
You must write down all stages in your working,
(a) Use your calculator to work out _N7056
0.35%x12.8
Write down all the figures on your calculator display.
You must give your answer as a decimal.
V7056 84
i =
0.3 1% W-48
2
(b) Write your answer to part (a) correct to 1 significant figure.
)
(Total for Question 1 is 3 marks)
Pavel and Katie share some sweets in the ratio 3 : 8
Katic gets 32 sweets.
(a) How many sweets does Pavel get?
Prk
b 6 03 H
% #
Poved 35412 2
Katie also has a tin of chocolates.
There are 80 chocolates in the tin.
45% of the chocolates have toffee in the middle.
(b) Work out the number of chocolates that have toffee in the middle.
L% of gO
Cﬁ\(.ul&rw 0 .qs'“ A ?0 a 3(3 P - C@,ltul&l\i) “y(Q (‘,{: ?0 = R
e —— ty
L&O‘D/Q 0(3 %0 = 32 36
. S ‘: +
9_:" g0 T {CO= 4s 2. 5010 t}(! 50 = i EY 8(} (2)
(Total for Question 2 is 4 marks)
v
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Bill has some counters in a bag,

3 of the counters are red.
7 of the counters are blue.
The rest of the counters are yellow.

Bill takes at random a counter from the bag.

The probability that he takes a yellow counter is %

How many yellow counters are in the bag before Bill takes a counter?

Red Blae Yeltors
3 1 x

. Pellos) = 2
Ped of 6\0&) = 10
it ot 1

- pCNoVeMow) = LR
S

1
—3
o . 5
$otal T
s fed + Blve v+ Yellow - 1 4
Jorel = 14
3477 + = 3y

x = W

{Total for Question 3 is 2 marks)
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ﬁ
4 The diagram shows a solid prism.
4 cm Diagram NOT
accurately drawn
Jem
T N 4 cm
2cm
f <
— . cm
g cm
On the centimetre square grid, draw the side elevation of the solid prism from the
direction shown by the arrow.
(Total for Question 4 is 2 marks)
v
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5 Ben goes on holiday to Hong Kong.

In Hong Kong, Ben sees a camera costing HK$3179.55

In London, an identical camera costs £285
The exchange rate is £1 = HK$12.30

Ben buys the camera in Hong Kong.

How much cheaper is the camera in Hong Kong than in London?

Gaedk il ko H:TEE?&
e Pourds

3\1.30
- H

£ = nch 12.30

~__/
1130

5850 we b 31719.58
K/

41230

Cheapas in 1oy w9

£285.00
- p 258. 50

£ 06,50

2.

—

SN =) St
Ghavel al « ko #
»1A0
Pl

£1 = wp1z3o

1230

5\1.3(‘.)
£285 = AELYB5OST. 50

Crespes in 9 B0

B 3505750

- e § 3119, 5%

" ¥ 325, A%

(Total for Question S is 3 marks)
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6 There are 130 adults at a language school.
Each adult studies one of French or Spanish or German.,
96 of the adults are women.
12 of the women study French,
73 of the adults study Spanish.
55 of the women study Spanish.
9 of the men study German.
How many of the adults study French?
French (g)amjni\ Gje/ﬂft(e'rt: Torn L
g ® (2
fMen. 7 /8 9 3y
%
Iomen 12 54 29 ?6
B
Tora s 73 P | o
@ 747 | o The olues JM;A D) ﬁ/ {a Ge wlues 7 “
@ pen = 130 - 96 = 34 0% paimen o - o (;2;5?29
= - = G6 - -
G ﬂM/‘SPGMJA . 73-55: 18 @M[jofﬂim . gr29=58
@ A = 34-0“‘0 ) '_(335/)
e /ﬁ - 34-212=17 @ paol frondt —: ::’OD’ ”7; F .
6 Jol firsh 2777
(Total for Question 6 is 4 marks)
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*7  Plants are sold in three different sizes of tray.

A small tray of 30 plants costs £6.50
A medium tray of 40 plants costs £8.95
A large tray of 50 plants costs £10.99

Kaz wants to buy the tray of plants that is the best value for money.

Which size tray of plants should she buy? Seeeil, mechum or toge |
You must show all your working.

Cost e -P]‘c".n"‘
Srall P6,50 £ 30 = 0,216
Mmedun £8.95 2 W = o 223787

- cl 0 WS kl v 1 =) ﬁ}-’ & 5
e [D.Cl ] P SO =2 2 }

L%e CLE&S"f o5t P Pl@rﬂ)
plants por £ |

Swot | BO - 650 2 K. SIS

: L g8s < W 465273 .
exh ao - ¥ ’ 3

= Lt s3I0 - Sevatl Ty eash  vahe ('v WY

1age  C 10,99 = . o "
Chavmsn (Y\D\h’fpk-'.’.

mothpte of 36, 4O, SO = oo

LO"'G.S“F Gz-u’\ﬂt’hﬁ:)f\
¢S plRaaly cost 20x LSO = EC
5« &A% = 913&.25"

6 = _9\3 \. 1549

Spall GO0 30 = 20

o0 - B0 IS OO PRl <oy

T HOO p\g LAy Qux

v

——

Lesse

] 12 W0 A
0o £ 50

Ve ve\ueré:v rentsy

Soall 135

(Total for Question 7 is 4 marks)
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Here are the first four terms of an arithmetic sequence.
“' i a\ 29
3 10 17 24 -t

(a) Find, in terms of », an expression for the nth term of this arithmetic sequence,
Gomon Diffeence = 41 “Twv

(eavpare wgwae 4o T Howes devle)

(2)

(b) Is 150 a term of this sequence?

You must explain how you get your answer,

5f‘5‘)ﬁ®3’@ﬂ'\]f\"k‘2§e&wn«‘)7ﬂ”q=ﬁbﬁvmnm’k&§wwk&g{ln
"
27

(Total for Question 8 is 4 marks)
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Work out the size of the angle marked a.
You must show your working.

ol s \_,(’ angles eund @ poet
2w 4
260 4 =
“Tren, a= 18065
= n5°
- 2o A 120 = 360
- 130
' Aa= 430
=2
= J\Sb

9 The diagram shows a pattern using four identical rhombuses.

Diagram NOT
accurately drawn

(Total for Question 9 is 4 marks)
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10 Sasha takes a music exam,

The table shows the result that Sasha can get for different percentages in her music exam.

Percentage Result
50% — 69% Pass
70% — 84% Merit
85% — 100% Distinction

Sasha gets 62 out of 80 in her music exam. -

What result does Sasha get?
You must show your working.

62 100 2 T8
g0

(Total for Question 10 is 3 marks)

11 (a) Simplify 7 x 22

743 10
(1)
(b) Simplify (m*)
]
"
i
ey
8
(¢) Simplify —f’;cﬁf ; 3612 = 3
a f o zas = a 30.-4‘{(:- of 3£(>
Lz . '3 b B e
piept e o @ (2)

{Total for Question 11 is 4 marks)

11
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12 Acircle has a diﬁqyeter of 140 cm.

Work out the circumference of the circle.
Give your answer correct to 3 significant figures.

C'Cfcfm{ ereace. = wd
= TU K "‘{'D

- 3.85229N15

= a0 om o 330

.. CM

(Total for Question 12 is 2 marks)
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*13 Axel and Lethna are driving along a motorway.

They see a road sign.
The road sign shows the distance to Junction 8

It also shows the average time drivers will take to get to Junction 8

To Junction 8

30 miles
26 minutes

The speed limit on the motorway is 70 mph.

Lethna says,

Is Lethna right? Yes o Mo
You must show how you got your answer. vioting

Spesd

=

3 ades w26 fnm\‘;\‘eg

1 t'Yh n\.ﬁe

=

29 ey per
260

= l.l‘§3?(‘\r5 mles pe 1 ranut-€

6 2.30"15‘:1 wles pes O ades 1 heur

1

[ S )w\ed

Dinhonc e
e

Tomies a4 howr [6O snadkes

30

3o wniesn 1 %« 6O rnubed

= 25, 7 1u2&8 mnates

30 miles’ in

j\[o> —n«g:)com Cmer

“We will have to drive faster than the speed limit to go 30 miles in 26 minutes.’

el Aot reed fo df:VQ r{&)\‘(’/ Aan e apeed Vit

f@ss Ynan 26 ynotel

(&ac)_umzc\,

(Total for Question 13 is 3 marks)

y [S U= 4 hewor / 60 rnoies
“?é”"f( 20 ;'m\es

Go

26 mlau\'é'aﬁ

(LAl

= 30, :3 MAEs 1 26 mayer

No, ey con cger o Thon Bomles i 26 puagvey

000 0 O

13
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14 The table gives information about the temperature, 7' °C, at noon in a town for 50 days.

Temperature (T °C) Frequency (‘1&) m\u(iu)r& 'mé:“-ix)
§<T<12 6 10 [0 = 6O
12<T< 16 8 Ve[Sl = N2
16<T<20 13 Vg 134@ = 234
20<T<24 21 22 |2\x2l= Be%
24<T<28 2 | 20 |axas-_22
? Q0
(a) Write down the modal class interval.
‘_r;m‘i‘ Comman
LAoeTE2, L
(1)
(b) Calculate an estimate for the mean temperature.
(-Vu\‘l‘-'_)blﬂ‘ )
—~ored  demp
Ne of DoyS
L. o AL
(4

14
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(c) Draw a frequency polygon for the information in the table.

F 3
25 r
: A
20 -\
F,
1
15
Frequency
1
10 Ew
\
» -
xz
5 \
\1
St
08 10 12 14 16 18 20 22 24 26 28 30
Temperature (T °C)
Pt poats o e wdponk of esch GO (2)
+ Jown vt ashagid Wine (Total for Question 14 is 7 marks)
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15 Here is a right-angled triangle.

4 Diagram NOT
accurately drawn
< <
3% cm
-
N C
B %70 cm

Work out the length of AC,

Blengivy/ Ayt Age B > Qihegeed

Give your answer correct to 1 decimal place.

02_

e L

4+ b¥=c? S c\s e hypuiee

u.*):\\!:!n Y ‘;PP()&‘I“E e "‘&j}""" "*B‘e

2

|S21 + WO = e®

Ql" ()‘Jc'l—‘
e= Jb‘& ad

= 0. \/3\\415’1

=80V e Yo Wp

fol) om

(Total for Question 15 is 3 marks)
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16 (a) Solve 5(f—3)= f+10

5 -18 = +10
-

u{: -1 = 10
Ny

Lf =25

L
"'Fﬂ 6 .25

1+ 7 2h-1

i
b) Sol +
(b) Solve 3 5

A 7

ConnoN ' i
AR ALHUNG ]

_2
6

_Q_(_h-t -1) +3 C’—"“") <
—._._____-__———H-—'"——“_“ =

p——

b 6

Ik £ 0W=3
4

.
6

»x
2h4lb +bh-3 = 5

Eh + 1) =5

6.25
3)

€Y

(Total for Question 16 is 7 marks)

i
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17 (a) Complete the table of values for y = x* - 4x

* —3 —2 ~1 1 2 3
7 oIS © 3 -3 O 15
8;('3‘)%“('3 \3:('95&"“{) S:Cl)3 ~40) 3:{2}3 -u(2)
. 242 == 48 = | =i = 98 (2)
(b) On the grid, draw the graph of y = x> —4x fromx=-3 tox =3
= pectii Quna
Ya
16 ;
e 4
~-14- y
Ll ]
|
i
12 ]
1 /!
L /
10} |
T
T
mgy -
8 /
B /
T't
6 /
i
¥
| ,
i
e /
b LI N
. ST 7
-3 g/.Q —1 lO‘h 4 1 3 “x
U (] N »
"‘. —
g 1] 7
/ 1y e
7 it
1) —4 :
1
5
7 6
=R .
/ RN
g TS
T ~8-
/ P
! i
i
i -10
! REN
I
il
. —12-
. 1§ l!
[ i
g —14 -
HH
T
—16
(2)

(Total for Question 17 is 4 marks)
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18 ABC is an isosceles triangle.

A8 = AC

LABC = & Ac8

Work out the area of the triangle.

oﬂ)

bean

A

Diagram NOT
accurately drawn

h

54° h 54° c
12
cm >
bom

Give your answer correct to 3 significant figures.
Area e{’ . 'Tnb@ie. = s‘_—ﬁboge =, "\9{9"\-""
= } 8. 258 ...
Lox 12 %

= QY. 059 . - -
i;( {1 1

h

, Sl D
Fon .

h= (\x'(:c\ns‘(k
= RIS 23

(Total for Question 18 is 4 marks)

v

O mowr »
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19 (a) Write 7.8 x 10*as an ordinary number.

O;mjf 0.001§
(H
(b) Write 95 600,000 as a number in standard form.
“wowe demmel ok T gloces 1ot BT -5 -
(1)

(Total for Question 19 is 2 marks)

20 In a sale normal prices are reduced by 20%.
A washing machine has a sale price of £464

By how much money is the normal price of the washing machine reduced?

% 100%
g ' '
t i ‘
Sat O et
?ev\'ce_ d?rtéxe
800/0 U{ Q»S()ma\ P_: Lale R
0.-£0 Oﬂ\m”’: Sale P.
0.80 =~ 0/\;51;0\ P, = U&Y
‘mai P = Q—bq 25&-0
Ol -

Pedochon = S8~ uol
- P46 (Total for Question 20 is 3 marks)

e 580

o Sute Pue = 8% .:,(3 ()f\‘d.m\ Prce
Q&AUC\MH = 2l od On‘dtm\ pace
Redochon = :9_&% of .br ok Sate Oace
= .)4. < Lol
= E l\b

" O O A
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21 (a) Factorise 4x2—9
+ 1
Ooflerente .
:“ "['W:{—SCLULVE.\
(1)
(b} Make m the subject of
g—3m=agm+5
-h
g -5 = B8vmi=am
B
* 8-—5 = am+ 3ﬂ1
3 -5 = m (O( + 3’)
= a+d
a2
= m
a3
)
M= A
a+3
(3)
(Total for Question 21 is 4 marks)
\, v

21
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22 The diagram shows a trapezium,

x—-4
T Diagram NOT
accurately drawn

2x

x+5

All the measurements are in centimetres.
The area of the trapezium is 351 cm?,  fveq . = ~2L (w+o) h
e Mopeivm
(a) Show that 2x*+x—351 =0
. =\ +1x
rea- 4 (- + 75
33} =g (2eh) x 2%
a5t . L Chax?+ 2x)

35\ L Z2xte X

1x2 4 -351=20

(2)
(b) Work out the value of x.
Solve (L\'@d.«okﬁ: ' ‘Qf‘) r(‘ucm'blv{p
(2 A2 )()( -3 )
Q = —;@ of a o ‘3
-
cantt hove V\S_jo‘HW. 'Ie:a’ﬂ‘\
¢ usp Ao mald
212 4% - 35120
T + %\
e} b =B 3
bl bt -Yac ) Y ‘(_.)1_, 42X-3v)) (3)
aa - 2¢2)
(Total for Question 22 is 5 marks)
= 12 Ji+ 2808
()
xXo= ':g-li - - %_:L
= .1 3 J28ey =_\_-|_—5§ 4 2
T u iy

02-—%&\3

A
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23 The table shows information about 1065 students,
Male Female
Year 7 126 109
Year 8 112 Qﬁ 3
Year 9 121 114
Year 10 87 94
Year 11 88 80
Elena takes a straii_f:led sample of 120 students by year group and by gender.
Work out the number of Yezg 8 feTale students in her sample. h
84 7
1065 120
13y o= N, 098349 -~ ..
LAY
A1C o The recedt whele
LS shdends
(Total for Question 23 is 2 marks)
\. .
23
0RO 0 00 A Turm over b
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{1.5cm

N~~—

A pet food company wants to make a new size of tin.

The new tin will have a radius of 5.8 cm.
It will have the same volume as the large tin.

Calculate the height of the new tin,
Give your answer correct to one decimal place.

24 The diagram shows a large tin of pet food in the shape of a cylinder.

Diagram NOT
accurately drawn

The large tin has a radius of 6.5 ¢m and a height of 11.5 cm.

* = n""l"\
Voe%jlmd‘lf = ™ h ‘VOchhvd@J _
AL = A ()S‘z A l\g o =K -58 Fa$
e — =nx 33.64ah
- =X L\.l.lgi’\ “'g =K [N
= K % u8§s‘$’1§
sawe  Volume. 7/% RS RIS = /r/x 33464 ah
4KS. 8 = 336U xh
233 64
he 4SW “ i@.c}wgg"r o
33.6b 7
2 4 4 om o Ydp
(Total for Question 24 is 3 marks)
\,
24
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*25 A and B are sfraight lines.

Linc A has equation 2y = 3x + 8

Line B goes through the points (—1, 2) and (2, 8)

Do lines A and B intersect? Yes v No
You must show all your working.

ok o 05 2975

\j > %1 + 4
_j\ A
Lesd: —-mhrcep)
SM-LQ{.\' 8 = (0) l“)

ok lane B => J::m‘lc-t-(‘

J

&n

Yes, Lines A cnd B8 ol inresad
S.\ﬂ{h :
* ’ﬂrﬁcj hove d\ﬂ%d‘ (jfedkedi

Sdme W(W\ P hea \}:l/ alel
and W&U’Q \;nl‘ g\_\ﬁ' IAWJSQ"J' )
bt d\ﬂeﬂw’f amkie,ds meon flay

o esy hWove dke sone j—lnief“’lﬂ

avd /W\Qiq‘{vQ whergxt  of (01‘4)

8= af2)r¢

re
HEC

(Total for Question 25 is 3 marks)

Lot |

A0 0 0 0 R A

25
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26 The diagram shows triangle LMN,

L =
15.7 cm

Calculate the length of LN. Bskes | ogle = Gsee
Give your answer correct to 3 significant figures.

cimuwe  Pole of = b & et - (ﬁbe Cos t’-\)

€% = x4+ 12.5% - (axxx 128 (o8 136)

Q_q(,,qci,- x>t 163 .54 - (.’:Cvk - A5 B )

2 . mlx -82.68 = 0

P
( 22221465 cond Yor neyelve e

Diagram NOT
accurately drawn

Pole .

x
o~ “ ™
" & b <
GQuccdiohe
— R AN J(i?.ms)‘— 4GY(-82.61)
20)
= -~ Uy 662 ...
2
2 -8 MY 22N K. ..
_ r= 3 73, ..
2,
e Oue  uwe :
S‘“_:-:- 31 at \3‘(@ LT C
1527 2. 8

L}
sn = 3w 136
——

x \28 = 0. 86638 - -

15.17
C = sin” 056634 ...
10 - 136~ 34. 496 = 9.5° = 866488 °
Yy
U BE T smas e 3.73 em
1 smi

X L4 % [ Y . .
Sin 36 (Total for Question 26 is 5 marks)

= 3,73 . .

<

26

R




27 The histogram shows information about the times, in minutes, that some passengers had
to wait at an airport.

F N

13

12k

H

10

Frequency

density 6

v

Time (minutes)
Work out the percentage of the passengers who had to wait for more than one hour.

@aeny = /{Zue(tcj o’eﬂs@x lie

/érec{ O/ - Ae;'ﬁhf" o/ .&J’ X wk(/(ryfﬁt")
bev

frgued =

2R 20 < 240

07 10 20 30 40 50 60 70 8 90 100 110 1@0
| 7

0.8x 0 - 10¥
+
T A If = /O_{
Fseis = 7% 9 . E;Zé% = 100
+ . wtord Thon
r§ 5 30 Y?? sne A frz% ................
7 0.6x 50 c 18 = 74
600 (Total for Question 27 is 3 marks)
\, o
27
0 A OO0 AR 0 AR A Turn over b
P 4 4 0 2 4 A 0 2 7 2 8
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*28 |
Diagram NOT
accurately drawn
A RO = (O =00 sanee sy o foadrl
T ARO ond OO0 o Incstele }n‘c@)es
RO = AC  swace They oe deoweters
A AO 5\.1’\1’.@ (),ﬁe\‘.;u“\ “The AT
&@D = OC i
SacrEAaT e EghR
AOC and BOD are diameters of a circle, centre Q. 4]
i AL = ABC= 0”5 e -}nrrale.s Sravan,
Prove that triangle ABD and triangle DCA are congruent. g
Craclinons b‘P P s e -
cx::n@(oe(c‘j
3A3 8 — ’)}/Q Bo = AC :j\f\(.&rrh%j oG dnme;eg
;— e ]
—L @y RO commen T b hogl®s

— 4 0 o)
F\S@: ﬁﬁc 51:\(‘2’“«?\_—\3 e boxe twﬁle& L
woxa@s Trog@ oD

W ﬁ:.ﬁ]&.

53 L C Bf‘/ﬂ\ 0 = Q{)\C = G0 .s‘mce \h‘ms\ea dfﬁ"-’dﬂ’nr\ o Yrmeude o
“sA “\ 4{ . "‘L‘SM epe .
= \;l__t_rp.w—(—-*- \ H; 0 A0 comman o bath "h\bﬁ\ﬁ-l
143 ﬂﬁ {5 -:.ﬂé\f.‘, Singe ‘T\’ia o boxs c){\a‘e) Ilr\ A2
sosceles brdple D
. / @ Bé\\c = FH%Q = oY suxe W-‘Gj‘QA utuan 1 O S, Cartle e
g_':\-:S ‘ e S /\ 7(1_-1 ,\b\d- .-_3(9‘9_
N o 6T TP | PR
& Bl=- AC Swnce ’ﬂ«\ej o omelocs
RO common  h  bdh ‘h\‘oa\%‘
(Total for Question 28 is 3 marks)
TOTAL FOR PAPER IS 100 MARKS
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