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IGCSE MATHEMATICS
FORMULAE SHEET - HIGHER TIER

Pythagoras’ Volume of cone = } m?h Volume of sphere = 5 7

Theorem

A Curved surface area of cone = 7/ Surface area of sphere = 472
b

at+bhr=c? v

adj = hyp x cos 0

hyp opp = hyp x sin 8
opp opp =adj x tan 0 In any triangle ABC
0 C
adj or  sinf = PP b

hyp a

cosf = adj A = B
hyp

b 3
L Sine rule: ,a == _C
dng = adj sind sinB sinC

Cosine rule: a*= b*+ ¢*>—2bc cos A

Area of triangle = + ab sin C

\e“%‘k\

CIross
section
A
Volume of prism = area of cross section x length

Area of a trapezium = +(a + b)h
Circumference of circle = 2zr a
A
Area of circle = 772 / %
v

]
A
? The Quadratic Equation
Volume of cylinder = 772k The solutions of ax*+ bx +c =0,
h where a # 0, are given by

Curved surface area

of cylinder = 2zrh —bt+/b*—4ac

X =
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Answer ALL TWENTY FOUR questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 In a sale, normal prices are reduced by 15%.
The normal price of a television was $640

Work out the sale price of the television.
, T . , T g
p40 - (IS % of eHo) = LHO- (5% tvo)
- Lo - (o-is'x(;'—ro) = 5859
RUICK HAETHOD !
e =

Lo X O-8% = B s

(Total for Question 1 is 3 marks)

2 John throws a biased coin 120 times.
It shows heads 90 times.

(a) John throws the coin once more.
Work out an estimate for the probability that the coin shows tails.

sl N~ Q90 - 3
J8 J R roale
PlT)= 11— P(H). 1;—

Carly throws the same coin 200 times.

(b) Work out an estimate for the number of times the coin shows tails.

Ay avo = 1222 _ o
e e

P

S L)

(Total for Question 2 is 4 marks)
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3 Here is a list of ingredients for making Apple and Raspberry Crumble for 6 people.

Apple and Raspberry Crumble
Ingredients for 6 people

120 grams plain flour

230 grams apples

200 grams raspberries

160 grams soft brown sugar
90 grams  butter

Sam wants to make Apple and Raspberry Crumble for 15 people.
She has enough plain flour, soft brown sugar and butter.

Work out the amount of apples and the amount of raspberries Sam needs.

APPLE S & 230 x 1> - S$HFS o
o == i J
RQASPRERRIES : 200 ¥ 1S - goog
6
»-—v—-—-_-}_
apples ... > S ,,,,,,,,,,,,,,,,, grams
raspberries S‘OO grams

(Total for Question 3 is 3 marks)

4 The length of Rachael’s journey from her home to work is 72 km.
The journey takes 1 hour 20 minutes.

Work out her average speed in km/h.

S'O‘Z,fz,c;{ = Q__'éﬁf_’lf_‘i = 72 hm‘g or Yusk T2 hm{lmf
o e 413

'/\VM('\.gf-— gpu.d = ‘S Ren (R

(Total for Question 4 is 3 marks)
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5 (a) Simplify

(1) axXaxaXa,

qfi’
(1) Sax6b,
30 ab
Gii) ¢° +4".
&= 2D 4
A -9 6
(b) Solve 5-2y=12
Qj = 5 = 19
13 = - F
=5 9= T . «3.&
2
I L
(c) v=w*—2w.
Work out the value of v when w = 6
Ve (- 2(e )= Be-12 = Ay

(Total for Question 5 is 7 marks)

MR 00 SR A0 0 5
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6 The diagram shows a trapezium PQORS.

0 6cm R

Diagram NOT
accurately drawn

Scm

P 8cm S

(a) Calculate the area of the trapezium PORS.

__i._(()—f-g)(g) = F¥S = 35 em”

(b) Calculate the length PQ.
Give your answer correct to 3 significant figures.
@Y
R ——
I ®) - L —2 = J )ﬁ
| PN = 1+ S 9
I _ n,
S em = §:39 em (35 F ).
|
|
P 2 em

(Total for Question 6 is 6 marks)
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| 7 Six numbers have a mean of 5

Five of the numbers are

The other number is x.

Work out the value of x.

R+ 2+ F A+ AF O
6

=> 2o+ xXx = 390

=y o2 = 30-20 = 1O

(Total for Question 7 is 3 marks)

Do NOT write in this space

7
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8 Use compasses and a ruler only to construct the perpendicular bisector of the line PQ.
You must show all construction lines.

- o
el Q/rf}').&'w’
,/7 ‘O@‘P c
?)N'vsk'/djp‘

(Total for Question 8 is 2 marks)
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9 The length of a fence is 137 metres, correct to the nearest metre.

Write down

(1) the lower bound for the length of the fence,

S e metres
(i1) the upper bound for the length of the fence.

137-S

. IMetres

(Total for Question 9 is 2 marks)
10 Express 126 as a product of its prime factors.

126 = 2 % &3
- a2 x 3 x 2|

:1}(3)( 3 % 7

21X B X F

(Total for Question 10 is 3 marks)

R 0O .
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11

Diagram NOT

accurately drawn
9.3cm

42°

-
M N

Calculate the length of LM.
Give your answer correct to 3 significant figures.

L+
-3

s Q
Sy Y4 ) =

\

=> L = 93 % Sinu?’ (-LLem (336 )

' 12 (i) Solve the inequality 2x+13 =6

Noe 2z — F

-

> . e
pi
(i1) n 1s a negative integer.
Write down all the values of » which satisfy 2n+ 13 > 6

"lﬂ+i37ké» =D 3 '?,‘3-§ (ﬁSaquv¢)
| Do LF Ll ¥y LS <€ O and M S an l;/'\'cq_c‘ae/-(“

then M= -3 -2 o = | e ]

(Total for Question 12 is 4 marks)

10
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13 The table gives the diameters, in metres, of four planets.

Planet Diameter (metres)
Mercury 4.88 x 10° |
Venus 1.21 x 107
Earth 1.28 x 107
Mars 6.79 x 10°

(a) Which planet has the largest diameter?

Eq(‘f‘h

(b) Write 6.79 x 10° as an ordinary number.

(,#F9 00O O

6, 790,000

(c) Calculate the difference, in metres, between the diameter of Venus and the diameter
of Mercury.

Give your answer in standard form.

6 . 6
Lol ¥ 107 — g.gg X 107 = F2LUX O7 mekres

#.22 ¥ (0

e INELTES

(Total for Question 13 is 4 marks)

N OO0 00 )
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14 Here are two supermarket price tickets.

Diagrams NOT
accurately drawn

The two supermarket price tickets are mathematically similar.

The area of the smaller ticket is 7 cm?.
Calculate the area of the larger ticket.

7—*(6)1‘7'% 2

(Total for Question 14 is 2 marks)

Do NOT write in this space

VAR 0.0 0D

x99 = 63 £,

2
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| 15 (a) Simplify %
(x-3)"
X 2 -3

3O ~\3‘o<)

CEED A N

(b) Factorise a’ —144

3 R , G . ’
L T,m,wdl, T (at b)(ﬁuu S ) — Differencs of |
‘ Lwao Schc«.r.UgJ ]
r’m\L,

O\'L”_]Lrur- = 0\,?'- i')_z = (0\+I’L)(a~l’)\)

@+ )(a-12) |

(c) Make g the subject of the formula p= \/E —5r

—

P—i—- L0 = Jq’

o T

— = (pr )

(PSS
(d) Solve y—4:5
Siy-®)= 4
{'D - .0 = 4
5’9 = B
. BB o pLos b B
= s ) go w- &

(Total for Question 15 is 9 marks)

MR 0 1RO R ;-
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' 16 The incomplete histogram and table give information about the ages of people living in

a village.
A
Frequency HHH as EEEE 3 o |
Density iy i ] ]
1o -
s W E T
4 1’ /’ !
3 I/," 7 2 w
2 [ S Z
o If// v e "T, ,’/, ,l/ A, -
0 10 20 30 40 50 6 70 80
Age (X years)
Age (x years) Frequency Freq, Density
Qs x<10 100 I O
10 €< x<15 60 [ 4 o
15 <x<30 19 & 3_1__'*
30 < x <50 KON 5 )
50<x<75 50 2 .
20 “+

(1) Use the histogram to complete the table.

(i1) Use the table to complete the histogram.

(Total for Question 16 is 4 marks)
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' 17 Alan has to attend a meeting on Monday and on Tuesday.
The probability that he is late for a meeting is %

(a) Complete the probability tree diagram.

Monday meeting Tuesday meeting

L Lake
y/
\

s ~ob lake

/ lake
\

not lale

1
— late
8

\

I
%

not late

(b) Calculate the probability that Alan is late for at least one of these meetings.

o (C’\vh Leask one [@bg) - |- P(r\o't {lake Lotk o(md 5)

, 5
-~ F*E) N A

(Total for Question 17 is 6 marks)

Do NOT write in this space

15
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' 18 Show that the recurring decimal 0._;)96 = Ii;‘rl—

Lok 2¢ = 03‘16 Thaw oD DL = 29¢(. 396

mmd 1D — K= FYR-3

;ﬁ_,v Q990 = 396

_

9. - ©0.%9%L = 394

o 3C]¢ - l_}__?:_:_‘l'_‘__ﬁ:—
9 9 133 i)t

j 19 The diagram shows triangle ABC.

28° 10.2cm

134°

(Total for Question 18 is 2 marks)

Diagram NOT
accurately drawn

Angle BCA = 28°
Angle CAB = 134°
BC=10.2 cm.

Calculate the length of 4B.

Give your answer correct to 3 significant figures.

YEYS Lne F‘L’tlé_, , __[i_@______ —

—

1O- 2

—_—, 0
9[(\2%0 i 154

= AR = 10.2[5n 28°%)
= 1347

- (.66 em LSSF)

(Total for Question 19 is 3 marks)

=] 2 2 = 7 7 A n 4 A ] A



| 2
20 fw =2
X

x+1
2=
X

(a) State which value of x cannot be included in the domain of f or g.

(b) Solve gf(a) =3
- -
Fla) o

2. - .
aflay = s L A

T

LIE gfla)= 3 Ehen LI . |

(c) Express the inverse function g' in the form g'(x)

8]

| - el
Lk 9(2)=Y9- CThen
:-:7 ‘ﬁy’ = Dt

2~ o¢ = |
9

ly=) =

=% AL = =
Y= |
place Y with 2¢ and 2¢ with g (2. )
Now re |
v ; » | —
9 - o= =20

(Total for Question 20 is 7 marks)

17
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' 21 Clare buys some shares for $50x.
| Later, she sells the shares for $(600 + 5x).
She makes a profit of x%

(a) Show that x*+90x—-1200=0

pf‘"oFLE %Yo = R evenue - Cost x 10O = X
C ok
= (GOO—PS_% - i’:‘@jc)x iop Y
' 5D I

o — T

(o, 000 + S oOX =~ SoDo X = S5O
g 18
o0 - 90 = DL

., P+ 90 - 1o = O

(b) Solve x>+ 90x— 1200=0
Find the value of x correct to 3 significant figures.

A = T b s Gz _ -90° ijﬁoz— L{»(l)(—iloo)
| A A 2())
R
- gy £ [T 198
- _'___,_‘—-—-—'-_'-—-_-_—__7
'2.

(e can igace the negelive soluSen.

| Coxe % (?)S.(?.),

- %

(Total for Question 21 is 6 marks)
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22

= & = ben” d-’;&-—g

Diagram NOT
accurately drawn

The diagram shows a cuboid ABCDEFGH.
AB = 5cm
BC=7cm
AE =3cm

(a) Calculate the length of AG.
Give your answer correct to 3 significant figures.

M. - B 2
AG = |pO) +lew) = J(gw )+ 3
| - : 1| e 3 5:0 ).

- [83 = Ttleml

s 13
(b) Calculate the size of the angle between AG and the plane ABCD.
Give your answer correct to 1 decimal place.
p =—E &
{33
/ = __-3—- y
R L S

C 3ok )
(Total for Question 22 is 5 marks)

19
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| 23 Express 48 +4/108 in the form /6 where k is a surd.

i o+ Jor = Jwxia + [axig

—— p—

N el W I VTP

e

= ol J 12
= gyadé s Vo fe

(Total for Question 23 is 3 marks)

Do NOT write in this space
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24

0 b R Diagram NOT
= accurately drawn
a
B 5

The diagram shows a trapezium PQORS.
PS is parallel to OR.

PS=40R.
—p —>
PO=a OR=Db
(a) Find, in terms of a and/or b,
_>
(i) PS ——Z "
= kpi = L
¥ 13
(i) PR == el
= PR + RR = & + b
a+ b
(i) E;
111 g g 4 —_> o =D
= RP + PSS = =(PR)+PS 2 -

:_-a._b{h!—klz,:gb"ﬁ. ..............................................................

The point 7 lies on the line PR such that PT: TR=4 : 1

e~ ‘
(b) Given that 7? =k&",’ find the value of £. __?T = —a"é-' PR = * (a‘"}' b)
_ —> . 1 o= 1 |la+b
oT = b-zlatt) TR ZFR ( )
= Y o ia = —(bk - A
5I:, = g( )
. - b -—=a = H(gb-a
— -+ b, = 2= b
T3 = e g (e
- —= S
e, T = g

(Total for Question 24 is 6 marks)

TOTAL FOR PAPER IS 100 MARKS
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