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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series 1

n Area of trapezium = —(a + b)h
Sum to n terms, § = ) [2a + (n - 1)d] 2
The quadratic equation —L—p|
The solutions of ax* + bx + ¢ = 0 where
a = 0 are given by: h

. —b £ ~b* - dac

» — >

Trigonometry In any triangle ABC
< Sine Rule —%— = " <

sind sinB sinC
b a Cosine Rule ¢*>=5b*+ c* —2bccos A

Area of triangle = %ab sin C

1 Volume of prism
Volume of cone = 3 nr’h = area of cross section x length

Curved surface area of cone = 7r/

/ 5 Cross
section
//ﬁ

Volume of cylinder = zrh 4
Curved surface area Volume of sphere = gnr?

of cylinder = 2zrh
Surface area of sphere = 47/”

——————
7 RS
, N

B
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Answer ALL TWENTY FIVE

questions.

Write your answers in the spaces provided.

You must write down all stages in your working.

1 Find the lowest common multiple (LCM) of 20, 30 and 45
10 20
7N ¢\

@) o ® 1o
S /

@ ® e,

Lx)Ix5 2%x3X5S

AR
SN

20

45

43

N

/q
36

Ix3I xS

LCW\ =
2xLx3Xx3XxS

T 4x9x S5

(Total for Question 1 is 3 marks)

2 The first four terms of an arithmetic sequence are
= T

- 9
~5 &«——2~—s59—>16—>23

Write down an expression, in terms of #, for the nth term.
Di  : Digfarong 2

" S oplad n N

0 ©C0M™igm 9

(Total for Question 2 is 2 marks)
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10 cm

Diagram NOT
accurately drawn

9 cm

14 cm

The diagram shows a solid prism.
The cross section of the prism is a trapezium.

The prism is made from wood with density 0.7 g/cm? OQX\S \@ - ma&&

Work out the mass of the prism. \JO wmg

\Volime = Areg of UOLE deptn

gecktion
= '/2(1(9+<-\}2<51xé
LIxqxt = 64%

i

Mass - DQ/(\S'\/lﬁx Vol
= 0-F x 64¢

(Total for Question 3 is 4 marks)
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(a) Simplify p’ x p*

5% 4

f :

(b) Simplify (m*)

L4 x~3

(c) Write down the value of ¢ — OPOWQJ\/ L

(d) Write 2 as a power of 2

Ve
3\5’_ - 2 2

A~
(e) Solve 5(x+7)=2x-10
Show clear algebraic working.

expand bralkot
Ext 39 =2 2x—10
- 2X
2x 35 = —10
—-35
Ax = ~ 413
-3
1: —16 X T

(Total for Question 4 is 7 marks)
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5 On 1 May 2012, the cost of 5 grams of gold was 14 000 rupees.
The cost of gold decreased by 7.5% from 1 May 2012 to 1 May 2013

Work out the cost of 20 grams of gold on 1 May 2013
Docrease #-5% = |00/ —3.57- = 91 .5
= x0.-92L5

68 = 14,000
203: 56,000

N 2012 203 = 56000 x 0-925

(Total for Question 5 is 4 marks)
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6

Yy A

5

4

3

2

1

—6—54—3—2—101 1 2 3 4 5 6;
5 2
S

5 (i
(a) On the grid, translate triangle A by the vector (2) 6 &M

(b) Describe fully the single transformation that maps triangle A onto triangle B.

(Total for Question 6 is 4 marks)
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7 a, b, c and d are 4 integers written in order of size, starting with the smallest integer.

' The mean ofa,b,cand dis 15 (Y\W\: SM\Q}L \/m
2. The sum of a, b and c is 39 m‘
Frequenty

(a) Find the value of d.

@ Q+b+c+40( - 15 @q+b1~c:3q
sw$mQ@Q
Atbtct+d = 60
1

34 +d = 60
_gq

dP A a= 2

@Given also that the range of a, b, c and d is 10

QCU/\%Q = biggest ~smapest

(b) work out the median of a, b, ¢ and d.

0  d-a=10 wob, <, d

2L —A=10 T
macl .o
o= \\
S peanzen band C

So L4+

E—

. 2
US‘V\j@, AYrbrc =3
Ntorcsgq SO Mmeden

b%C:ZQ

Mog

(Total for Question 7 is 4 marks)
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8 Kwo invests HK$40000 for 3 years at 2% per year compound interest.
Work out the value of the investment at the end of 3 years.

\waﬁk‘l% OO+ 2 O = X102
z & 5&2&/{5
FahlVale =~ 40,000 1~o%
/ -
Nk ok MuAtip leer
\/W (’W‘th')

= 47458%.37

(Total for Question 8 is 3 marks)
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9 Solve the simultaneous equations

[ 3x+y=13 %7
2 x-2y=9

Show clear algebraic working.

O x2

10 Show that 4— +~ 3= = 1i
5 16
3 = L §>_, - 5
4z = ) 37 =32 12 - 2

. X_q 12 g S = 2 _ <
S 2 C -¢ T T 1 He

(Total for Question 10 is 3 marks)
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11

Diagram NOT

123° accurately drawn

A 86°

ABCDEF is a hexagon.

Work out the value of y.
Som of  indarioe w\gugg - (RO Cn*’l)
Nz numboer of SidLs

Hexaﬂm nN= 6
- l(ZO(G“lB: "7200

K6 + i13+14@+log+j+5 = 320
olleck Wi tearn
23 +u8Y = 320
—~454
20 -
3 2_[2;’3@ 123
U::

(Total for Question 11 is 4 marks)
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12 The table shows information about the amount of money that 120 people spent in a shop.

(a) Complete the cumulative frequency table.

Amount of money (£m)

0<m<10

/

[e)

10 < m

(=]

20 < m

30<m

[e)

40 < m

INCLIN LN TN N
Q2 E e

(=]

50 < m

Amount of money (£m)

0<m<10

/

)

0<m

(e}

O0<m

0<m

)

0<m

YA Y/ANR /AN V/ANRY/AN
Q2 sy

S

O<m

Frequency
8
17
25
40
22
8

Cumulative frequency

<

g+13» L5
25415 50
s0 t40- 90
w0rn |10
W2+ 120
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(b) On the grid, draw a cumulative frequency graph for your table.

120

N\

100 /

80

Cumulative
frequency

S
SRR

9
55

o
0%
SRR

60

o Sototete%
9, 20000
QREKK
RRKKS

20

\

v

o 10 20 30 40 50 60

&
%
0
KX
029
é
Q0
%S
S
oo

I <
5 % S
SIS
:'

3

R

00050 00 0O OO 00 0 000 0.0

o%
0 00 e 0 OO O O O O OO 00 0 0% % %

XX
X

0 Q)(\[)\ O’K\mc(;\l}\l.lt of mone}?;-]zg) ?)

\
(c) Use your graph to find an estimate for the median amount of money spent in the shop

2072= 60

0909050, 0 0O O O 0 00 0 009 0 0

0.0 XX KKK IEERERIEIKREKIEK

oot tetetetotetetotetotetotete otete tedetotete!
EIIELLRIIIIIELLKKL
050583
I KIRKLLKL
RRLIRERRRERLIRLIRLRRRLRLZRLRLLS

S
R
%

IR IR

X
K5
S
LA
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L
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¢
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O
RLIRKKK
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HEXH
R

X
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<
<

OO
ootetetetese
R »‘o'n
o
ZRLRKE

(Total for Question 12 is S marks)

. J
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13 Make b the subject of P = %ab2 + ¢ where b is positive.

o lotg ~c¢ ~¢
-C = I/» ab
P - X’Ll
2((_3-{\: qbi
= QA

l(P«c\ = b

PN

(Total for Question 13 is 3 marks)
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14 The line with equation y = 2x is drawn on the grid. 3& - 1" 48X
,
(a) On the same grid, draw the line with equation 4x + 3y = 12 \Lj - 4 -4 x
—

yéA s 2&h x >3
S - 4 ~4=D
&

4

2

Y T — \

4 \L]-:H—% =12
J¢e U

—6

(b) Show, by shading on the grid, the region defined by all four inequalities

y < 2x Al é. 0’/‘>/
4+ 3y < 12 so soild 1ing

y>-3

x<4

(Total for Question 14 is 5 marks)
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15 There are 100 students in Year 11
All 100 students study at least one of art, drama and music.

7 of the students study art and drama and music.
23 of the students study art and drama.
35 of the students study art and music.
12 of the students study music and drama.
65 of the students study art.
52 of the students study music.

(a) Draw a Venn diagram to show this information/

PRk

100~ 1o =F ~5-ju -2¢~12=
/8

One of the 100 students is selected at random.

(b) Find the probability that this student studies Drama but not Music.

- 6re 3
(00 100 = | %~

Given that the student studies Drama [e+=7 + 16 +5=< 4 é

(c) find the probability that this student also studies Art.

ouk of 6 16 sbﬁdﬁbom?aﬁk

(Total for Question 15 is 5 marks)
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16 M is inversely proportional to g
M =24 wheng=25

(a) Find a formula for M in terms of g
K
Moot Lo M
) \§

1L4= K

(!

2.6°
Q_L\XZ-Sg =z K 375
Mz 33
k.~ ’% ;,S ____________________________________________________

1
(b) Work out the value of g when M = —

| CTOSS Mk
7 K322
9 g3
S%: RFox 9
= 3335

9715 e 15

(Total for Question 16 is S marks)
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17 The function fis such that f(x) = 3

x—2
(a) Find f(1) sWo i /]
EC’:LB"J é_ = 3
(-1 \ —3

(b) State which value of x must be excluded from any domain of f
can't dide bt\,S o
SO X~2 4D Do
L £

The function g is such that g(x) =x+ 4
(c) Calculate fg(2)

3(1} - 2T b=06 3
j: (G,B - 7 SRR S

c-2 =

1)

(Total for Question 17 is 4 marks)

Scadg §ackex

18 Solid A and solid B are mathematically similar,

Solid A has surface area 384 cm?
Solid B has surface area 864 cm?

Solid B has a volume of 2457 cm?

Calculate the volume of solid A.

Aredh scale fatkex (AbRY=z 864 - q
&K‘—{

lvear  scale LUtk - q

Volumae S () - 2%

8 — Az “‘b\ux\g{\ ..........................................

(Total for Question 18 is 3 marks)
2457 = 2% - 3729
g
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19 Here are nine graphs.

Y A Y A VA

Graph D Graph E Graph F

Y A Y A Y A

Graph G Graph H Graph I

Complete the table below with the letter of the graph that could represent each given

equation.
Equation Graph
N A ) E
Y4 y=sinx

o
L™ y=2-3x

8
y=x2+x-6 D AbL—v
A

F ( y=x+3x*-2
(Total for Question 19 is 3 marks)
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20 Gemma has 9 counters.
Each counter has a number on it.

olchololololololo

Gemma puts the 9 counters into a bag.
She takes at random two counters from the bag.

(a) Work out the probability that the number on each counter is an even number.
P 0dd)-

& doesn 't repA @ antor

l
Plawen ard owon)\ = ./—x S=2= ¢

— —

8 Sy
(b) Work out the probability that the sum of the numbers on the two counters is an odd number.
Show your working clearly. odd totl =~ oddt enen
Of guan+ odd

.

(Total for Question 20 is 5 marks)
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21 Here is triangle LMN, where angle LMN is an obtuse angle.

Diagram NOT
accurately drawn

ging e - sinA 3§!g§

Work out the area of triangle LMN.
Give your answer correct to 3 significant figures.

S ke bo find L MLN T SinA L < gin @F
A5 3.8
sin A = L -5 47
12- 9

A = sw%A A \5 - 24-F739. .

JLMN:- Q0 - A-47F = 106226
\
120”7 in & fmcma&

Moo= 1 x12.83x%.5 xsin 106.22

£
35S round
down.

(Total for Question 21 is 6 marks)
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22 (a) Write 2x> — 8x +9 in the form a(x + b)* + ¢
Ta L L fackor ok

=2 (o - +
C )

L[ - 1y -H\*Pq

QX pOU e WA\
bmw&k

=) (3@2}2' -g +19

I

(o,q

(b) Hence, or otherwise, explain why the graph of the curve with equation
y=2x*—8x + 9 =0 does not intersect the x-axis.

_____________________________________________ 150 positive. guadrutic se k. doesn T inleflt

My ¢ xR
(Total for Question 22 is 4 marks)
23 ABCD is a parallelogram. C
— (2 9
AB = AC =
3 4
%
Find the magnitude of BC
= —ARQ +8C

\\

()3t

/Y\Agv\'dum - J;z’- .k

(Total for Question 23 is 3 marks)

1)
0
Xy
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\/E 1 can be written as 4 + 3\/§
2-3

Show your working clearly.

ﬁ"—_i\
M- =D ) bonati
\%—é.
27 f\m{;
LG

\2('2. F\EL 0 - \[73 4 +373
L]"‘?) ]
A N E

24 Show that

)1

)

(Total for Question 24 is 4 marks)

25 A particle moves along a straight line.
The fixed point O lies on this line.
The displacement of the particle from O at time ¢ seconds, ¢ > 0, is s metres, where

= -5/-8t+3

Find the value of ¢ for which the particle is instantaneously at rest.

A rost when UL 20 oy 1 he it o changeop displasnnt

d o Ve
YU ~g= - 56T _gear ax
dt - "
\ = o _ ada _ _
RYw 10 & $ = . nxnl

3t - 10t-8 =0

feEE geajon- (a0
~1L, 4 ’c(%’c%lB - 4(3%%13 b -2 7
mitbe 7 3
%ﬂm (Total for Question 25 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS
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