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International GCSE Mathematics
Formulae sheet – Higher Tier

Arithmetic series

Sum to n terms, Sn = n
2

 [2a + (n – 1)d]
Area of trapezium = 1

2
(a + b)h

b

a

h

The quadratic equation

The solutions of ax2 + bx + c = 0 where 
a ¹ 0 are given by:

x b b ac
a

�
� � �2 4

2

Trigonometry

A B

C

b a

c

In any triangle ABC

Sine Rule  a
A

b
B

c
Csin sin sin

= =

Cosine Rule  a2 = b2 + c2 – 2bccos A

Area of triangle = 1
2

ab sin C

Volume of cone = 1
3
πr2h

Curved surface area of cone = πrl

r

l
h

Volume of prism 
= area of cross section × length

cross 
section

length

Volume of cylinder = πr2h 
Curved surface area 
of cylinder = 2πrh

r

h

Volume of sphere = 4
3
πr3

Surface area of sphere = 4πr2

r
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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	 Here are six cards.

	 Five of the cards have a number written on them.

16 15 3 2 9

	 Work out the number that should be written on the last card so that the mean of the six 
numbers will be 11

� .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 1 is 3 marks)

Add  then  ÷  for  the  mean

16+15  +  3+2+9  +  final  cardvalue
6

=  11

45  +  final  card
value

6
=  11

45  +  final  card  .
value  =  66

✗  6

final  cardvalue  :  21  )
-  45

21
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  

2	 Here is a biased spinner.

4

5
1

2

3

	 The table gives information about the probability that, when the spinner is spun once,  
it will land on each number.

Number 1 2 3 4 5

Probability 2x 0.27 0.04 x 0.12

	 Alexis is going to spin the spinner 400 times.

	 Work out an estimate for the number of times the spinner will land on an odd number.

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 2 is 4 marks)

first ,  work  out  the  probabilities  for  each  number :

Total  probability  =  I

1-  0.27 -0.04 - 0112
=  0157

Zoctoc  =  0157
30C :  0.57

0C  =  0 .  19
probability  of

landing  on  1  :  2×0.19=0.38
probability  of

landing  on  4  :  0 .  19

Sum  of  the  odd
number  probabilities :  0138+0.04+0.12

=  0.54

400  ✗  0.54=216

216
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3	 Norberto sells white loaves of bread and brown loaves of bread.

	 He sells a total of 200 loaves such that

				    the number of white loaves sold : the number of brown loaves sold = 3 : 2

	 Norberto sells the white loaves for £1.50 each. 
	 He sells the brown loaves for £1.75 each.

	 40% of the price of a white loaf is profit. 
	 60% of the price of a brown loaf is profit.

	 Work out Norberto’s total profit when he sells all 200 loaves.

� £. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 3 is 5 marks)

156

first ,  calculate  number  of  each  type :

( 200 )  +  (3+2)  =  40
312

40×3140×2
120 :  80

120  white  loaves
80  brown  loaves

Total  sales :
120  ×  1.50  =  £180

80×1175=1140
Profit :

( 180×0.41+(140×0.6)
=  72+84

=  £156

www.mymathscloud.com
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  

4	 Show that 2 1
3

5
1

4

4

9
� �

(Total for Question 4 is 3 marks)

5	 Slavomir invests 5200 euros in a savings account for 4 years.
	 He gets 2.5% per year compound interest.

	 Work out how much money Slavomir will have in the savings account  
at the end of 4 years.

	 Give your answer correct to the nearest euro.

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . euros

(Total for Question 5 is 3 marks)

converting  fractions :

2=3×2  =  ⅔  +  ⅓  ⅓

5-  # ✗  5=2*4 :  ¾

becomes :

3 :  ⅔

keep  713
Flip  2114  to  4/21

change  ÷  to  × :

⅓x # =  ¼  as  required

5740

compound  interest  formula :

Intent  ✗  interest :S  years

5200  ×  ( 1.  025 )  4
-  5739  •  83

To  the  nearest  euro :
5740  euros
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6	 The diagram shows a solid wooden cylinder.

Diagram NOT
accurately drawn

h cm

8 cm

	 The cylinder has radius 8 cm and height h cm.
	 The volume of the cylinder is 1208 cm3

	 (a)	 Work out the value of h
		  Give your answer correct to the nearest whole number.

� h = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

	 The density of the wood is 1.25 g/cm³

	 (b)	 Work out the mass of the cylinder.  
Give your answer in kilograms.

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kilograms
(2)

(Total for Question 6 is 4 marks)

6

1151

volume  of
cylinder  =  Txr²xh

1208  =  IT  ✗  82×4

h  =  1208 :  TX82

h  =  6  to  nearest  whole  number

Mass  =  volume  ✗  density
=  1208  ✗  1.25
 15109

÷  1000  for  K9

=  1151kg

www.mymathscloud.com
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  

7	 (a)	 Simplify g g9 2÷

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

	 (b)	 Expand 5 4
2 3k k( )+

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

	 (c)	 (i)	 Factorise x x2
2 63− −

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

		  (ii)	 Hence, solve x x2
2 63− − = 0

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

	 (d)	 Solve the inequality 7 2 3 12� � �y y

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

(Total for Question 7 is 9 marks)

when  ÷ ,  we  -  powers
=  99-2=97 97

546+2042
multiply  powers  when  expanding  brackets :

5×2×3  +  20  K²

=5K°  +  2042

what  +  to  get  -2
and  ✗  to  get  -63 ?

consider  +7 , -9 :
>  ✗  C-  9)  = - 63

7-  9  =  -  2

factorised :  ( ✗  +  7)  ( x - 9)
( x  +  7)  ( x - 9 )

( ✗  +  7)  10C - 91=0
SO  Oct  7=0  or

x - 9=0
SO  I  =  -7  or

✗  =  9
2=-7 ,  9

7-  29<39-12  1+12
19-29<39

19259  +29

Fay ) :5

9)  ⅓

www.mymathscloud.com
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8	 The diagram shows a trapezium, ABCD

A

D C

B Diagram NOT 
accurately drawn

15 cm

14 cm

	 DAB and ADC are right angles.

		  AD = 15 cm    DC = 14 cm

	 The area of the trapezium is 360 cm²

	 Work out the perimeter of the trapezium.

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm

(Total for Question 8 is 6 marks)

15

M 20

25

14

BC :  ✓  202+152
BC - 25

Perimeter :
15714+14+20+25  88

=  88cm

Area  of  Square :  15×14

=  210

area  of  triangle  BMC

area  triangle  =  CM  X  BM
2

15  ×  BM
2

1513M  -300
BM  =  20

find  BC  using  pythagoras :
92+62=02

202+152 :  BC2

1360-210
=  150

=  150

www.mymathscloud.com
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  

9	 Line L is drawn on the grid.

y

xO−4 −1

L

−2−3 1 2 43
−1

−2

1

2

3

4

	 Find an equation for L
	 Give your answer in the form y = mx + c

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 9 is 3 marks)

10	 Here are the numbers of goals scored by a hockey team in its 11 games this season.

0    1    2    2    3    4    4    6    7    9    11

	 Work out the interquartile range of the numbers of goals.

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 10 is 2 marks)

C-  2,2 )

( 210 )

to  find  M :  92 - y ,

T2  -  3C ,

Pick  2  n  line :

( g-  ( 2.  ,  y2 , )  ( 222,0g ) ,

=  20--( 2-2 )   - ½

so  y= - ½x+C

for  C-  2,2 )

2  = - ½  C-  2)  +  C

2  =  I  +  C
C  =  1

so  we  have :  9 : - txt /

points  o

y= - Ext /

5

LQ  =  bottom  2541

=  11×0.25=2 .  75  ≈  3ʳᵈ  value

UQ  =  Top  254 .

=  11  ✗  0175  =  8 .  25  ≈  9ᵗʰ  value
7-  2=5

www.mymathscloud.com
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11	 A
B
� � �

� � �

2 5 7

2 5 7

5 2

3 3 4

	 (a)	 Write down the highest common factor (HCF) of 5A and 2B
		  Give your answer as a product of prime factors.

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

	 A
B
� � �

� � �

2 5 7

2 5 7

5 2

3 3 4

	 (b)	 Work out the value of AB� �2  
Give your answer as a product of prime factors.

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 11 is 4 marks)

54=25  ×  52×72 First  account  for
213=24  ✗  53  ✗  74  )  additional  termsfrom  multiplication

=  24×52×72

use  venn  diagram  technique :

5A :  2×2×2  ✗  2×2×5×5  ✗  7×7
213=2×2  ✗  2×2×5×545>7×7×7×7

5A
⅔

24

52
72

2 5

72

=  24  ✗  52×72

A×B  ←  add  the  powers
of  the  same

base .  eg :  22×23=25

AB  =  (25×5×72)  ✗  (23×53×74)

=  25+3×51+3  ✗  72×4

=  28  ✗  54×76
for  ZAB ,  multiply  each  power  by  2 .

=  216×58×712

216×58×712

www.mymathscloud.com
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  

12	 Solve the simultaneous equations

								        4x + 3y = 9.6
								        6x + 5y = 16.8

	 Show clear algebraic working.

� x = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

� y = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 12 is 4 marks)

Same  sign  so  we
subtract  the  equations .

we  want  to  make  either
the  x  or  y  values  the

same ,  to  then  be
left  with  one  to

solve  for .  Let's  make
the  x  values  match :

-  1.  2

4.  8

in  4×+39=9.6  ( ✗  3)
(2)  60C  +54=1618  ( ✗  2)

12×+99=2818  -
122  +  109=33 .  6

-  y  =  -  418

y  =  4.8
plug  9=4.8  into  a )

to  solve  for  x :

4×+364.81=9.6
40C  +  14.4=9.6

400  =  -  4.8
D=  -  112

www.mymathscloud.com
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13	

Diagram NOT
accurately drawn

128°

O

C

B

A

D

	 A, B, C and D are points on a circle, centre O

	 Angle BCD = 128°

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

� angle OBD = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .°

(Total for Question 13 is 5 marks)

7520 71040

BAD -  180  -  128=
opposite  angles  of  cyclic  quadrilateral  sum  to  180°

BOD :  2×52=1040
Angle  at  centre  is  ✗  2

180 - 104
angle  at  circumference

52°

2

OBD :

 38°

Angles  at  base  of  isosceles  triangle  are  equal .

38°
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14

  

14	 (a)	 Expand and simplify  

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

	 (b)	 Simplify fully  
a b
a b

3

9 5

1

2�

�
�

�

�
�

�

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

(Total for Question 14 is 6 marks)

3x  1

2

x

60C  2
=  3×2+4×+2

-  3×2  - 2x

3×2  42  2
12×2  162  8

303  2 ,  = - 3×3 - 7×+22×+8
4

x 422

-  3×3 - +22×+8Isc

a³b²

Remove  the  -  sign  by  flipping  the  fraction .

= :* "

simplify  by  -  powers

=  ( 96641112

÷  each  power  by  2
=  9362
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15	 The diagram shows isosceles triangle EFG

Diagram NOT
accurately drawn

G

F

E

130°

	 EF = GF 
Angle EFG = 130° 
The area of triangle EFG is 74 cm²

	 Work out the length of EF 
Give your answer correct to 3 significant figures.

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm

(Total for Question 15 is 3 marks)

Area :  ½EF  SIN  EFG

74  =  ½EF  ✗  Sin / 30

Sin / 30  =  EF

EF - 13.9cm

To  3  significant  figures

2×74

13.9
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16

  

16	 The table gives information about the heights, in metres, of the trees in a park.

Height (h metres) Frequency

0 < h     2 5

2 < h     5 12

5 < h   10 18

10 < h   20 14

20 < h   35 9

	 On the grid, draw a histogram for this information.

Height (h metres)

Frequency
density

1050 20 25 30 3515
0

1

2

3

4

(Total for Question 16 is 3 marks)

class  width

2-0=2
5-  2=3

10  -  5=5
20-10=10

35-20=15

Frequency
density

542=2.5
12 :  3=4

18 :  5=3.6

14  ÷  10=1.4

9 :  15=0.6
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17	 (a) k124
5� �  = kn 	

		  Find the value of n

� n = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

	 (b)	 Express 
7

2 3−
 in the form c d+  where c and d are integers.

		  Show your working clearly.

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

(Total for Question 17 is 4 marks)

15

=  1244=3
=/ 4315

=  3×5
415

SO  D= / 5

rationalise  the  denominator :
7  2+5

2+5
2  +  B

2 - B  ×

2

-  B

4  2B
2B  - 3

-  14+753

=

⇒  147  +14  as  required

147  +  14
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18

  

18	 The diagram shows two similar vases, A and B

A B

Diagram NOT
accurately drawn

12 cm
30 cm

	 The height of vase A is 30 cm
	 The height of vase B is 12 cm

	 Given that

		  surface area of vase A ‒ surface area of vase B = 178.5 cm²

	 find the surface area of vase A

�  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm²

(Total for Question 18 is 4 marks)

212.5

ratio  of  heights :

30 :  12
5 :  2

275=0.4

so  length  scale  factor  =  0.4

SO  SA  scale  factor  =  0.42  =  ¥5

50  E-  A  =  B

A - ¥5  A  =  178.5

⇐  A  =  17815

A  =  212.5
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19	 A curve C has equation y x x x� � � �3 2
8 12 5

	 Curve C has exactly two stationary points, one at point A and one at point B such that

x coordinate of point A > x coordinate of point B

	 Find the coordinates of point A 
Show clear algebraic working.

� (. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .)

(Total for Question 19 is 5 marks)

First ,  differentiate ,  " ×  power ,  - 1  power "
y=x³ -  8002 -  120C  +  5

12=93×2 - 1,60C - 12=0

✗  = - b  [ ✓  b² - 4ac
29

2=+1611-16241311-12 )
213 )

2=6 ,  ✗  = - ⅔

given :  cAooxrd  >  10%

Take  2=6
plug  back  into  y=x³ -  8×2-12×+5

9=63  -  81672-1216 )  +5
9=-139

=  16 . - 139 )

6 -  139
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20

  

20	 (a)	 Express 2 11 9
2x x� �  in the form a x b c( )− −2  where a, b and c are numbers to  

be found.

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

	 The curve C has equation y x x� � � � �2 3 11 3 9
2

( ) ( )

	 The point P is the minimum point on C

	 (b)	 Find the coordinates of P

� (. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .)
(2)

(Total for Question 20 is 5 marks)

210C - ¼ )² -  49

minimum  point :( ¼ . -4£ )

f  ( OC )  =  222 -  I / OCT  9

floc - 3)  =  2  ( x - 3)  2 -  I  110C -3 )  +  9

Translation  of  +3  x  value

( ¥+3 , -48 )

=/ ¾ . -41 )

we  complete  the  square :
factor  out  2 :

2  ( JC2 - ½x )  +9

complete  the  square  ½ 2

2  [ Coc - # I # 1+9  ½ "

210C - # 12-131+9  ✗  2

210C - ¼ ) " - 4-

¾  -41
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21	 There are 25 counters in a bag such that

					     6 counters are blue
					     x counters are orange, where x > 9
					     the rest of the counters are pink

	 Maalam takes at random two of the counters from the bag.

	 The probability that Maalam takes one orange counter and one pink counter is 22
75

	 Calculate the probability that Maalam takes 2 pink counters from the bag.
	 Show clear algebraic working.

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 21 is 5 marks)

X  ✗  25 - (00+6)

25 24  =  75
22

✗  25

2°C  ✗  25/25-(2+6) )

24

+6 ) ) ) :  325×25×24
simplifying  gives :

2002 - 38×+176=0
22 -  19×+88=0

loc - 11/(2-8)=0
cell  or  x=  8

given  0079  take  2=11

=  4£25
✗  24I

2×12406  ✗  25  ( 25 - loc

7175

and  number
Pconters  =  8

P( picks  2  pink )  =  £5  277=75
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22

  

22	 The diagram shows a cuboid ABCDEFGH with horizontal base ADEH

Diagram NOT
accurately drawn

20 cm

12 cm

8 cm

A

B C

M

H

D

E

FG

P

	 AB = 8 cm        AD = 12 cm        DE = 20 cm

	 M is the midpoint of the base ADEH and P is the midpoint of the edge CF

	 Work out the size of angle BMP
	 Give your answer correct to one decimal place.

using  pythagoras :
MP - ✓  82+62  = 0

BM  =

=

10

AM2  +  62

0

6

102+62 2+82

=/  4.1  . . .

14 .  1 .

BP  = 122+102

=  15.6 . . .
plug  into  cosine  rule :

BMP

115.612=102+14.12-2110111411 )  COS  BMP

C05 "  102+14.12-15.6 )  =  BMP
2110111411 )I

-  78160

r
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� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .°

(Total for Question 22 is 6 marks)

Turn over for Question 23

78.6
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24

  

23	 Here are the first three terms of an arithmetic sequence.

( ) , ( ) , ( )4 14 2 7 9x x x� � �

	 Find, as an integer, the sum of the first 40 terms of the sequence.
	 Show clear algebraic working.

� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 23 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS

5380

find  x :

170C - 9 ) - ( oct  2 )  =  ( ✗  +  2 ) - ( 42 - 14 )

Goc - 11  = - 300+16

92  =  27
✗  =  3

series  becomes :

-  2 ,  5 ,  12

d-  5-  C-  2)  =7
a  = - 2

540  =   [ 29+(40-1)  d ]

=  ¥  [ 21 - 2)  +  3917 ) ]

=  5380
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