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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to N terms, S = g [2a + (n— 1)d]

Area of trapezium = %(a + b)h

The quadratic equation HLH
The solutions of ax* + bx + ¢ = 0 where
a = 0 are given by: h
‘= —b +b* — 4ac
o —
Trigonometry In any triangle ABC
¢ Sine Rule —%— =2 __¢
sin4d sinB  sinC
b a Cosine Rule a?>=Db?+ c?—2bccos A
Area of triangle = lalb sinC
A B 2

Volume of cone = %nrzh

Curved surface area of cone = 77/

/‘h

Volume of prism
= area of cross section x length

Cross
section

length

Volume of cylinder = z7°h
Curved surface area
of cylinder = 2zrh

aaaaaa

4
Volume of sphere = 5W3

Surface area of sphere = 477>
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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

Qe o
M +bd =ac TP @m'\g e, devm™
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(b) Solve the inequality 5x—4 < 39
Sx— & 4‘393 xo
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(c) Factorise fully 18e*f? — 12e’f
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(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

2:b"7 -:_:> 2‘\-5—1-'7:15"30@\-%1 at ~alble

e pooc\-

3480 yen — 23 '36.% pest
L s

hovgest Shave = 7¥230 = 1616 yen

Cerallest Qnare = 2% 220 =2 46 Yen
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(Total for Question 2 is 3 marks)

3 Gopal is paid 20000 rupees each month.
Jamuna is paid 19200 rupees each month.
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Gopal and Jamuna are both given an increase in their monthly pay.
After the increase, they are both paid the same amount each month.
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Gopal was given an increase of 8%
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Work out the percentage increase that Jamuna was given.
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4 Show that 3% 1223
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(Total for Question 4 is 3 marks)
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5 In the diagram below, P and Q are points on a circle with centre O.

Diagram NOT
accurately drawn

e ! b : cele
QT is a tangent to the circle. lﬁr‘&w%\i @PQ (¢ 1sofeels

Angle OPQ = 18° becorue ©p Cnal OQ A<
Work out the size of angle PQT. boklh vadit oF the cirdle,
Give a reason for each stage of your working. o oo HYre Same
P/Q\O _1e® d\ehg\fu
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(Total for Question 5 is 3 marks)
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Curved Sewlace:
6 The diagram shows two cylinders, A and B.

helgwuk=1.b
/_m — _»  Diagram NOT
' > ¢ accurately drawn

At

Clv ceaav tevence

l b ™ A l.6m oF Gvdle 27AY
0.6m

- -~

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.

Cixcumnfexente — 9xARO-SL
= 8188823772

QY¥ece. OF C_u"f\fe& = 3,.81_ELR792_ X Lb

Cuxface
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A= Lxb S-63 )
....................................................... m
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Cylinder B is mathematically similar to cylinder A.
The height of cylinder B is 0.6 m.

SRR
ey
SRR

<

(b) Work out the radius of cylinder B.
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(Total for Question 6 is 4 marks)
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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. U
The mean score for all the students in both classes is 72.6 g
The mean score for the students in Class A is 75 9{
(a) Work out the mean score for the students in Class B. §

§ =\l Sceves "

Mmeeyy Cove ot - Sweo of =
a\l\ Studenks tetal Mumbe~n of b A enty g
Sum oF call & 4

r Coves _ 7a-¢ (s z
(38420  a%+as ) nlexsz2) | &

N Qoo oF all  Scoves = 72.6% (2@ +32)

lase i = 72. 660 = 4384

Mmeen=) 78 = Sum ©OFClege 4 Scove

28
28RS =206 = Suwmn ofF Cleas K SCoYes

%Wwwwwvww

c\ase B Laurn 6F el Qeevel
="423%L - 2106
= 22%¢(. 76-.-8
Cmeows = ANSL T
32

The lowest score in Class A is 39
The range of scores for Class A is 57
The lowest score in Class B is 33
The range of scores for Class B is 60
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(b) Find the range of scores for all the students in both classes.
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(Total for Question 7 is 7 marks)
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8
Diagram NOT
500 H accurately drawn
[iS Xcm Sol4 Toh
12.6cm
Ces o = addacenk _ A
ul Ny potenade &«
o
Work out the value of X.
Give your answer correct to 3 significant figures.
Coes €90 = 2.6
X oS = 2.6
k. S ~CossS>
- cos () > = 2L ) ‘
Cos g2
A=< 2w.46872924 =206.8 639’%3
Lb Yound «—Q ke 26.§ QS £>S
X = 20.8
(Total for Question 8 is 3 marks)
e Ive the simul ) S Fhelk bat,
% 9 Solve the simultaneous equations eci alrionme
Lo
o 5 xiy-15—(s)  4[ &y
333:53 2) 7Xx -5y =3
gég:ég Show clear algebraic working. 3) Sx+ % Yy = 7S
.
S 3)+ l) L S+ Sy=18
5 7Y -sSgq =3
12X t+o =78 => 12% <78
2 Tt28 =68
12
Sub a2 6.2 Wik 9 5. s+y =I1S //
~te~b'S
‘?j- ‘; . S _FTxcbe
2 ] - . q
3=8 x=..65 ...
&
y=8S
(Total for Question 9 is 3 marks)
. J

9
R0 D0 OO Turn over »
P 5 4 6 9 5§ A0 9 2 4



PhysicsAndMathsTutor.com

8—“
10 =2

(a) Find the value of n. 3
& = 22N = X

T e B
27 X =
b
QFLF‘: D_h,gcv n.‘-_"l_r. -~ *L.’.
~_" L HAe n= ... .
bote 2,30 P™
Hheyg both lnove ;V,o_u7ce9 copmal o ecclh OFnex ()
(137°)* x 135 = 13k
(b) Find the value of k. a\P elo
C laﬂby{_: 13 * e C'X ) -
-2 < - 9-"["‘(‘ < - lQ/
) =12 x 37 =13 =9
~( -
1 a’:l‘?:C -:;'>9° =19
k=9
(2)
(Total for Question 10 is 4 marks)
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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.

2 2
volume OF Spheve = P nAR1-S = %Kcm

3

3
Aenst l‘S = mMass
Noluame

ol T
N]

3
denciby 210969 = 2752672417 3/0_m

A= am
2

c!e_ngzb =27-71 9 IC.MSC'HD?;SS*)

(Total for Question 11 is 3 marks)
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12

Diagram NOT
accurately drawn

The diagram shows a hexagon ABCDEF.
BC is parallel to ED.
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Work out the size of the obtuse angle DEF.
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(Total for Question 12 is 5 marks)
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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
V)Q-b \
4 e 1ed 2 cond
AAAAAAAAAAA by S ok vep\a Ced,
............ 25 solhere e
red blue 1 \eQS Can Aa
\ RN
/
i ............. D green C(o«-( -:q)
10
% red
4 e
T Ya
blue blue
1
e
green
1
— <
0N %= red
%
green blue
AAAAAAA 7
green
a2 Hheve {3 anl @)
l%veen Cord at tae Skand,
(b) Work out the probability that Felix takes at least one blue card and no green card.
poaQible Cembinalleng &~
Yed, blue = = w4, = Sx¢ = 25
=] % Lox9g <o
blue, Yed = ix S a2 xS = 28 mu\\&ip\g q\ong
6 < —_— —
(%9 W byanclneg,
blue, blue = & 3 _ %»3 = 12
A %9 <o
L, pCb) o PChbyv) oy PCb;b) s T _ %2_
l(wa 'YU\Q_ G(&C‘) ‘F/\Q P\Obc b‘\ \\\ %\\\Qg L e e (3) AAAAAAAAAAAAAAAAAAAAA
(Total for Question 13 is 5 marks)
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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 3 8

z

y | 76 s 4.875 4 © | -1625 T2 | 4 2

2 =8

g=(=)> Z-C' E ™ i "
2)-3(C2)+y de 2ame preccss | 2

= "'8"%—!'64-%- §
3 s ::::

= & J= (“)"‘ ’2("02,_3 C ”E”

= —2+2 —[~7L ‘)—HL

= 4

(b) On the grid, draw the graph of y = x3 —2x> — 3x + 4 for values of X from -2 to 3
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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.

2
oviginal graeh g=axdoanc - 3x

2 M% "o

= -':_'xQ,.'y_—(—l =38
2 2
So x-2%"-2332¢ +2% +4_2 =

Y T%g—ia(_l—Zz 4% = 2x 23

Se DAxocy Hae Qveen of 9 =2 23

- &
Qo(o\\—{owg o e X—-R,\{ S -~ COY Aivia, rec ©

A"(/‘\L \PO‘V\(CQ Q.rO\/\e\r\Q_
H=—>Q, MW= .6 el ¢ = 2.1 0. Oab)a-ﬂ_

Hre Yeos Wneg Tt brevgecdk

(Total for Question 14 is 8 marks)

15 e=28.31 correct to 2 decimal places
f=0.65 correct to 2 decimal places
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(Total for Question 15 is 2 marks)
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16 R is proportional to t?
The graph shows the relationship between Rand t for 0 <t < 4

Ra
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@) 1 2 3 4

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

2.
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Given also that R = i
5X

(b) show that t is inversely proportional to JX for t>0

R=2 and € c SE

—

S 2
e st
— —
Sz 2

cxosS mu\l"\Plj

2
31<9.—_-s'x‘<5{7

_';Q_
o = 25X
b/:,.aéx
S .28 _bq—
e <=
285X )—"

= C
Tvevs e_\j Qwepor\-eovxo\( . t T ) Toe.

Cons bounk of pre ok iana ity

\nvevsely Pxe0 e~xkiovned \

C. e the
c_':i(—_)\[\.gwi-& +* < (2)

£
‘t‘G J o (Total for Question 16 is 5 marks)
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17 y=x3-2x>—15x + 5
(a) Find i Al Frexenkiate :f
xg,__ Q_QLQ'— lS’)C-'E' S A/’—__—MC_LUT\P\%“’\S b% Hae
2 9~ ax”l> e omigmmal Pewer;amnd
_d/ci = %% -~ D'C 1; Hrhen AdecNeain
A °—~| W™ wlrude OF O~vlgiwa(
dﬁ = poaoe:« ‘03 (
daye
b Bxtqw-1s
dx )

C is the curve with equation y = X3 — 2x*> — 15X + 5
(b) Work out the range of values of X for which C has a negative gradient.

ﬂj, 1e Hae 3*\'&»&6%% So for o V\Ck%q\‘(\lg

A
cﬂ«ro\déam S _C‘Lﬁ, £o
d2e

fo,i_l-ex -\£ <.

AR(S =¢< Reckoxs ofF«<: I %)f—)i

3z & Sx ~ 97 - s ==
e Caxes)-23(3xts) =0

Cax+s)(x-3) = A
TYeoke ©F ., 3x+S5=06 o x-3 =0
cquatien >¢ = =S e =
I
So Vo XY ¢on w5 <& \ /
SR e th

32 a5 £5)

Se coawnhk —\(ea\"ch oF tne ﬂé’ <3
%\_OLP\A ok le | oe loe> e T (4) AAAAAAAAAAAAAAAAAAAAA
the 2¢ - aig (Total for Question 17 is 6 marks)
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18 A triangle has sides of length 8 cm, 10cm and 14 cm.

Work out the size of the largest angle of the triangle.
Give your answer correct to 1 decimal place.

lQ‘v%eQ\— QV\%\C. \\Q OQPOS]‘\‘C

&~ e \&N%ler 2y de

1ocr) = ¢

oo\

=14 cm

bR 2
Ce2ine vaule ‘. a = b —[-.c,g‘._ 2 bccos A

I
Cood = b 4C—-Q
2o

2L
cosh = loQ—E-er— [+ —=—32 ,_._'—:é:

/
WL x (O éo

(] (&)
A - Cog' C“ks> o (el. 5346959 = lo"sCldlpB

e
o
5
e
S
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s
Sstate ety
~
(6]
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23
55
352

55
55

2
o
S

(Total for Question 18 is 3 marks)
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19 The diagram shows a triangular prism.

E

Diagram NOT
accurately drawn

10cm

A 24 cm B

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

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

Give your answer correct to 1 decimal place. &
2
BF = (o +ag" ]
26Ce
= (0o + S76 loc kO
=676
e 24 0ro B
BPF = -{»676 = 2bCm U&‘\ng pS(T\AQ8°VO\Q 'r\‘\r\.cowam
2 2 o =
BE = 87 2b o b=
E
= &4 + 670 g
= 740
a 2 JI18s cvo

Be = J‘?Ceo :Q}Lescm
E by CAd ‘(oA

Linw =~ PP =0
- ~ H
e = 2, ngp
16w 2J1es Cn? ARk &
Sigy =_l0 , L= SIn JTES\ = 2).858 129 4%
¥ )
(‘ 3,}| €s o/ ae EQ;SP
X R W= 2\'é ......................................... °
D /AN (to \dy)
(Total for Question- 19 is 3 marks)
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S

20 The histogram shows information about the birth weights of some babies.

4 Co Smol\\ Sgmeres
1% = S0 . (o bables
<
bo
Lo Swoal\ Sguates
Frequency, e BN .
density :_@32.2 12bobies
to / 2
5 ) " -
0 '\4\ >
2 3 5

B Qeall oraes

Weight (kg) = 86 _ 1o bobieg -
= =

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

Work out the number of babies who had a birth weight between 2.5kg and 4kg.
onr 3vqp\r> On Eweuwn Ppepex’

e Swmall SGL\LQ\(QS - 5 bO\b‘\e_g
S gsmall S waves = '[bo\bj
Livel box ' 20 Small Squaveq

= 4ng Small Sgueveg
= 4 boblies

Number 0% elsies Kok = 4qiptiot=42
W eign beFoeen 2-S kg and zr\(j
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(Total for Question 20 is 3 marks)
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21 (a) Show that J45 + 20 = 55

Show your working clearly.

Vas=Ja rJs =2Js
Joo = J4 »Js = 2Js

‘f\e;vxcaJ_L(.—g +~Jao = 3] < -}-‘D)_E

)
N
Il

 VIMYSIHLNIGLEMIONO

2

V3 -1
where p and q are integers.
Show your working clearly.

2 e J3tl :.CJ’B"H_) ,;D-CE‘HB:JE’H
J3 ~1  J3 4 3~ =
~_®

S0 P=! QV\& Q‘/'—‘S

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

R N
N N N NN N N
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e
vt

00
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sdave

Yo Fonolite the
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A eve minalrex

e
v it

S
%:%f.e
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A
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SRR

S

&
s

S350

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

need ko Cornplete
2 A >

%1+ tJa -\l = C'Z'(-_b_ié') - Q_i-_:;__)_(
— C‘X.-(—- 3)139.— 6‘37;—}1"1

05095
SRS

4o

.
%
< 0%
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S

5

Yhe Sequone

N— 2> >
= (ersrYment IR
= foB?S-')Q“ \9
o
Cx-e- '3);)._(0;

e Q:_\Q); c‘v\& bc_h [q N T

(Total for Question 21 is 6 marks)
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S ¢ R
22
D Diagram NOT
accurately drawn
2cm
A F B S5cm C
7cm 4cm
Xcm
E
H
&

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.
AFRT¥B =DRx f¢
1%g =2m Cdlamekey — 1)
28 = a (XD,

-2 -

ll-ta

Q-2 |
+>
b= A Q)*l X .
e_bot. lines have Gne Point on tie

Ac xc =Hc®EC edge of e Civcle (Aol i) and

meek- akece
CSt447)x s = (to+a)xX
168€ =2 C 1642
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80 o 16Z 'l p«om a %LQCQYOL%‘;Q €C[5»O\\~loh
2
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(Total for Question 22 is 6 marks)
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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.
S e rovwms, S, = Y;_ CD-%TCY\——()&)
S —¢n S
ae = T% T3

“© <1cu~ (e -0 ) =4x 36 (2t (26-0a)
2 b

g
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24 (2t 4—7&) = 72> (st asd)

4%ot akd = 1t40 + 25204 fga —aed)
- - OL‘_
‘68&—1;1%9\\9 O = 9Ybe + (390 A'J

Q= 4% Cs_q_l. lqu,B——b hence 2ot 29d)
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(Total for Question 23 is 5 marks)
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