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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to n terms, § = g [2a + (n— 1)d]

Area of trapezium = %(a + b)h

The quadratic equation l—>
The solutions of ax? + bx + ¢ = 0 where
a = 0 are given by: h
L —b £ \b* - dac
o — >
Trigonometry In any triangle ABC
< Sine Rule —%— = 2 __ ¢
sind sinB sinC
b a Cosine Rule @*>=b*+ ¢? — 2bccos A
Area of triangle = lab sin C
y - B 2

1
Volume of cone = 5 rh

Curved surface area of cone = 77/

/‘h

Volume of prism
= area of cross section x length

Cross
section

length

Volume of cylinder = 7r?h
Curved surface area
of cylinder = 2zrh

——————

Volume of sphere = %nﬁ

Surface area of sphere = 47°

N
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Answer ALL TWENTY THREE questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.
1 (a) Make a the subject of the formula M = ac — bd
M= ac-'d
act= Malod

o = “‘\'bd
C

(b) Solve the inequality 5x -4 < 39
oy W a3

5% ¢ 3«x 4L
5x L u>

u3
X< 22

(¢) Factorise fully 18e%f3 — 12&%f

(Total for Question 1 is 6 marks)
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2 Work out the difference between the largest share and the smallest share when 3450 yen
is divided in the ratios 2:6:7

\S'k . 21\6 , 3‘6 . (Tc)qu

X - b 1 . \B

247 w7 . BRBY
La\‘%es\s\\m\'e= BWE0RK | \6\O 3en

\S
< wall e shavre = 2LS0KL _ 16D Yen
S

'D'\gce\’el\ce = \B\Q - L‘bo - \\60 ............... |\\SQI ,,,,,, yen

(Total for Question 2 is 3 marks)

3 Gopal is paid 20000 rupees each month.
Jamuna is paid 19200 rupees each month.

Gopal and Jamuna are both given an increase in their monthly pay.
After the increase, they are both paid the same amount each month.

Gopal was given an increase of 8%

Work out the percentage increase that Jamuna was given.

For Gropal:
DY\%\ m& : L OCYeoSR : New
\W L R MA\\Y
20000 - ? + ?
20000 % \0® : |9_\be \-\L‘Peesl
\Q0
For Jawuna -

New =

21600 -\ , (g = \25%
a0 has] %

(Total for Question 3 is 4 marks)
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( )
4 Show that 3; - 1% = 1%

<L

: 25 \3 *x*

) - — — S—

: A}y ¥ 3

E

= _ 200 Q)

= ———— - —

g 56 56

Q

Q

- \Q9
56

E 56
el

V)
=

£
i

o
2

O
=
S (Total for Question 4 is 3 marks)
5
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5 In the diagram below, P and Q are points on a circle with centre O.

P

l Diagram NOT
accurately drawn

QT is a tangent to the circle.
Angle OPQ = 18°

Work out the size of angle PQOT.
Give a reason for each stage of your working.

anj le o@PP-= R’ LPOQ e \sosceles A)

° dius
le O = ¢ Lanakebetween Ya
ang eO@Vv =20 N and ,m“%&“t)

anjle ’?Q““: qbo_. \% = 22

(Total for Question 5 is 3 marks)

P 5 4 6 9 5§ A 0 6 2 4

VIV SIHLNEILHM TON-Od VIUY SIHL NI 3LIYM LON Od

YIHY SIHLNIEIL-M LON:OQ



DONOTWRITEINTHIS'AREA DO NOT WRITE IN THIS AREA

DONOTWRITE IN THISAREA

6 The diagram shows two cylinders, A and B.

/_m Diagram NOT
w’ A accurately drawn

A 1.6m

Cylinder A has height 1.6 m and radius 0.56 m.

(a) Work out the curved surface area of cylinder A.
Give your answer in m? correct to 3 significant figures.

cuyNed orea = 2Wrh
- QXT*b'E’b‘\'b

. 5.62%---

......... |‘5-63| m?

Cylinder B is.mathematically similar to cylinder A.
The height of eylinder B is 0.6 m.

(b) Work out the radius of cylinder B.

™ . a Yo \.b
056 _ )6
g 06

(Total for Question 6 is 4 marks)

R0 D O OO Turn over
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7 The students in Class A and in Class B take the same examination.
There are 28 students in Class A and 32 students in Class B.
The mean score for all the students in both classes is 72.6

The mean score for the students in Class A is 75

(a) Work out the mean score for the students in Class B.

S\\w
No.

15 - Suw (0\) 12.6 = 200 I,
AR 60

Sum(h): 3B | 2Wbasw = W56
sum (&) = 2109 <g = Qa';,;b
SAYSR | mean (B) = =3

aj+32 = I ,,,,,,, 20.5 I

wmeown Covclass N\ =

Meawn eo\ a\ =

The lowest score in Class A is 39
The range of scores for Class A'is 57
The lowest scorein Class B is 33
The range of scores for Class B is 60

(b) Find the range of scores for all the students in both classes.

'nge (M) = Gireolest ~awadiesk
=72 . Cureokest — 2R

'QL‘\SQ Qo\' o\\:

Greokesk = 231 3% = Q6 Giredes) —Senoles)

= Ab-33
(Qm\%e (®)= G\\{Aé —Swellest _ o>

0 - Caveokesk — 23
Careokest = 43

8

(Total for Question 7 is 7 marks)
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wen P

-

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

Cos 510 = B—b-

X

Diagram NOT
accurately drawn

X - \26 = 20 L‘b ---

Cos B
e 205 (38D

- 205 ]

(Total for Question 8 is 3 marks)

9 Solve the simultaneous equations

xty=15 WH
Tx—5y=3

Show clear algebraic working.

\o QA
Fx -9Y= =3 an 3

\2R = D
IR =~ 6.5

3:.. \S-%
Ve 15-6.5 HI\A :.‘8.5J

(Total for Question 9 is 3 marks)

P 5 4 6 9 5§ A0 9 2 4
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(a) Find the value of n.

3

2 2"

(1379 x 135 = 13+

(b) Find the value of %.

-2

\3 x\% \3

-\
"3 \3 = ‘Sk

2445 k= -\

\DS

10

S\

k= -9

(Total for Question 10 is 4 marks)

P 5 4 6 9 5 A 01 0 2 4

VIV SIHLNEILHM TON-Od V3dVy SIHL NI ILIHM LON Od

YIHY SIHLNIEIL-M LON:OQ



DONOT WRITE IN THIS AREA DO NOT WRITE IN THIS AREA

DONOTWRITE IN THISAREA

11 A solid metal sphere has radius 1.5 cm.
The mass of the sphere is 109.6 grams.

Work out the density of the sphere.
Give your answer correct to 3 significant figures.

Noluwe oy pheve - 'j_ w iy
3

3
N. :%*‘WK L \32)

N.z2 D v
L

Denaik 3 _ WhosSs 4 W6
Voluwe L5

- [R.3s]

(Total for Question 11 is 3 marks)

P 5 4 6 9 5 A 01 1 2 4
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12

Diagram NOT
accurately drawn

The diagram shows a hexagon ABCDEF.
BC is parallel to ED.

Work out the size of the obtuse angle DEF.
o

angle DEC = 130°- By < \3R
Suw ov. o«s\es TN \\em?“ - 29
Reflexong e DEF -

720°- ( 50%+96 4+ 14t 4 1 4 13% )
Reflex'anyle DEF = 250"

obtuse ang (@ DEF: 360 - 250
- |\ |

(Total for Question 12 is 5 marks)

P 5 4 6 9 5 A 01 2 2 4
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13 Felix has 10 cards.
There are 5 red cards, 4 blue cards and 1 green card.

Felix takes at random one of the cards.
He does not replace the card.
Felix then takes at random a second card.

(a) Complete the probability tree diagram.

First card Second card
4
? red
_________ 4
red 9 blue
s S Lo
10
& red
4 e e Q.
0 173
blue ﬁ blue
\
q green
L 5 d
0 N\ -_— e
p ”
goen | < ? ........ -

green

(b) Work out the probability that Felix takes at least one blue card and no green card.

P(RYB) or P(RYR) a—?c@ﬁ)
k‘“ ?\) kh\\o ’5\ (\b 5

20 . N 2 52 (26
=
N NQ N Ay wS

(\

(Total for Question 13 is 5 marks)

13
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14 (a) Complete the table of values for y=x* —2x*—-3x+4

X -2 -1 —0.5 0 1 1.5 2

y -b W | 437 4 0 1625 | =9

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

Y A
6
Yo 2r+3
[
l
I
I
!
]
]
]
|
-2
-4
-6
14
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(c) By drawing a suitable straight line on the grid,
find estimates for the solutions of the equation x* —2x*—x+1=0
Give your solutions correct to 1 decimal place.

Sui'l'a-b le S*\Q'\%Uc Qme =
oYi '\m“ - — Neweq:

% axt s - (M agRe)

.;xa'..:vc’..am-l-\-f»?f-a-'ﬁ—\

. _2%ad
e line 2143 Rdedly [0305,2.u]

pont¢ oft inYevsec Hon widh dvown curve .

(Total for Question 14 is 8 marks)

15 e =8.31 correct to 2 decimal places 0. 0' = 9. - 0 '005
f=0.65 correct to 2 decimal places 0. ol =19 = Q. QQS

Work out the lower bound for the value of e — f
Show your working clearly.

Lower bound Oc e-l - QLB - Q&B

N - 0. = R.2Q05
eba,g.a\ 0.005 = R

Fum = 0.65 +0.005+= 0.655

_ 9.305 -0.655 = J.65

€ g~ tug

........ 17.65 ]|

(Total for Question 15 is 2 marks)

15

AR 0 AR T 00 Turn over
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16 R is proportional to >
The graph shows the relationship between R and 7 for 0 <t < 4

R 4
40

30

20

10

|
|
|
1
2

0 1

(a) Find a formula for R in terms of z.

Re kt
0= k(:z)2
0= 4k

e’ 10

4 5,2
k = 5 Q-Eé ,,,,,,,,,,,,,,

S——

2

16
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8
Given also that R = —
5x

(b) show that ¢ is inversely proportional to Jx for >0

16 —4—'| 3 -.l_--._g:mlevse\\\'

Ao {x

(Total for Question 16 is 5 marks)

P 5 4 6 9 5 A 01 7 2 4
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17

y=x3-2x>—15x+5
d
(2) Find -2
dx

Y. 2 ax> i15c+5

C is the curve with equation y =x* — 2x*— 15x + 5

(b) Work out the range of values of x for which C has a negative gradient.

ne(ja-l-i\rejmdiea.-@ — g% a\

2¢_Lhxo15 ¢ 0O
(2R A3)(x-2) <V
= 4x L3

(Total for Question 17 is 6 marks)

P 5 4 6 9 5 A0 1 8 2 4
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18 A triangle has sides of length 8§ cm, 10cm and 14 cm.

Work o

ut the size of the largest angle of the triangle.

Give your answer correct to 1 decimal place.

Lag

st n3 Cosine Yule .

es-‘»amj le opp oSi)‘e Jo ‘H\.e lon(jeg-‘ S’tée.

Cos

\
A“‘
16"+ — Iy

A = B 10Cw B
22X \OR

-\ 107 4+ = l‘-!\:z
A-:. Cos k )

N-

22X O

\Q\. 536 ---

(Total for Question 18 is 3 marks)

19
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19 The diagram shows a triangular prism.

10cm

A

E
! Diagram NOT
accurately drawn

24cm B

AF =10cm, AB =24cm and BC = 8cm.
Angle FAB = angle ADC = angle BCD = 90°

Work out the size of the angle between the line BE and the plane 4ABCD.

Give your answer correct to 1 decimal place. .-D

BO - (Q_L\a*'ﬁ' |\|3

BD - %W Cwn-

A 24 ®

The reguired a.nj(e s LEBD E

Tan-EBD - T

\0 \O

» 3 ©

0..1\3\2 E’B’D-_-._Vod:‘( —\Q—')

3{e

o.ns\e ERD : 2\.56 ---

20

(Total for Question 19 is 3 marks)
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20 The histogram shows information about the birth weights of some babies.

A
P 50

Frequency
density

V| |60

=1\
0 -
2 3 4 5
Weight (kg)

6 of these babies had a birth weight less than 2.5kg or greater than 4 kg.

Work out the number of babies who had a birth weight between 2.5kg and 4kg.

30 small 3guares : 6 aloes

Totad no. of Squares between 2.5 kq 3 L ks
: 20480+50460 = 2\O Swa\l SopaYes

20 swall Squavkes . & \valoles

A\ Swall Squeves . 7

No. oc voloies = 2\0 %6 = |L\-Q. \Oo.\o\esl

AR 0 AR A 0 Turn over
P 5 4 6 9 5 A 0 2 1 2 4

30

(Total for Question 20 is 3 marks)
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21 (a) Show that /45 + +/20 = 5v/5

Show your working clearly.

15‘&‘\—\- LS
. 38+ 25

= 55

(b) Express in the form p + \/5

2
3 -1
where p and ¢ are integers.
Show your working clearly.

Pl XE*\ >, 2(@-&‘)
By BV {BZF-O)(E )
Z(ﬁ -u-\)

(c) Express x*+ 6+/2x — 1 in the form (x+ay+b
Show your working clearly.

'S'-a-a- 6\a x-\=: (ﬁ*%ﬁ\a—(aﬁ)a—‘

(e+3E) - \R-\
= (eax3a38$32) - \Q

(Total for Question 21 is 6 marks)

P 5 4 6 9 5 A0 2 2 2 4
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22

A, D, B and E are points on a circle, centre O.
AFBC, OEC and OFD are straight lines.

AF=7cm, FB=4cm, BC=5cm, FD =2cm and CE = xcm.

Work out the value of x.
Show your working clearly.

Diagram NOT
accurately drawn

ofF = ¥-2 T‘."OA“’;%

QL‘-\-\'-— 2= xR
A(2Ar-2)= AV =2

Av-2 = \K N\ T.t..\-\Gﬁ

2x = \b x A6 X -R0:=9Q
= Cr+ 20)(R-4)=0

5(5+u43) - ¥ (£434%)
Sx\b = X (Ra\b)

Y=l o L= -0
Y=L only

\’{\ecl-ezl
X = (2

(Total for Question 22 is 6 marks)

P 5 4 6 9 5 A0 2 3 2 4

23

Turn over



23 The sum of the first 48 terms of an arithmetic series is 4 times the sum of the first
36 terms of the same series.

Find the sum of the first 30 terms of this series.

SH% - "'\\%36

—L%- k‘lot-\: (L\%-\\&) = U §_:T (D.o»-\- L%b-‘)d)

24 (20+43d) = WxR( 20+ 353d)
‘;4( 200+ L1y ) = 3;34{ (20+3543)
20 +483d = 2(a+2543)
20.x» A3d = box \QB4
Gox\053 -0 —~Wkd =0

ho. +5%3 = O <A
2+ A3 =9

Say: 39 (2&-\- (56-\)d)
<2

0
San: VOx( 20+324)

(Total for Question 23 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS

P 5 4 6 9 56 A0 2 4 2 4
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