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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 questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 The table shows information about the weights, in kg, of 40 parcels.

Weight of parcel (pkg) Frequency m:d po‘m\- m:d po‘m\‘?( fxeqp .
0<p<l 19 o-S q.¢
l<p<2 12 1. & 1
2<p<3 5 2.8 -
3<p<4 2 2.5 -
4<p<s 2 L. £ 9

(a) Write down the modal class.
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(b) Work out an estimate for the mean weight of the parcels.
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2 There are some people in a cinema.

%of the people in the cinema are children.
For the children in the cinema,
number of girls : number of boys =2:7
There are 170 girls in the cinema.
Work out the number of adults in the cinema.
g~ ‘& ¢ bwe 48
1 '120 ~t :qs —» total Mumoex of

= 7@+ S9S
=768
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N
(a) Simplify y°xy°® )'s) n L2 alavlal
PN S AN
1
yagi= gt =y
%
................. T
¢}
(b) Simplify (2m3)*
tr
Cg_m-“’)":_ 2t % Cm3> "D _TeEN
ang —> (@) =%
Tlbrwm L
Slox M >
r:;_ lem
= Jem'™ s
(2)
....... (¢) Solve 5(x+3)=3x-4
""" Show clear algebraic working.
SCox+13) = 3% -4 @xpand brackek
Sx 15 = 3%~
~3% —3%
2% +18 =74
~1s S ES
2% = -9
-2 2
x :.’ ‘9 = -
= - 0
=
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&%3;3 X = Q’S AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
e
S35 (3)
S
S : .
%:gg:i. (d) (i) Factorise Xx>+2Xx—24 = N
s o 1 % =% = X (xee) ~% Ot
= A AN 2=t
e = Coeth) (e -¢)
by =24
L+ 4 = 2
() (x)
(2)
(i) Hence, solve Xx*>+2Xx—-24=0 —» Cx-t-LJC’C"‘(') =0
%t =0 ‘x—:ttt; = O‘f_
~6 - * —6
> . oC = Lr_ .......................... l‘-,- ..................
= 1)
(Total for Question 3 is 9 marks)
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4 Here is a Venn diagram.
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(a) Write down the numbers that are in the set

(i) A

(i) BUC
\5\*’ R oy C o~ both

A V\\( own 1‘/)1' evSe cXiovn . 1333517,q,"0,”
O Aamde ®

Brian writes down the statement AN C =0
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(b) Is Brian’s statement correct?
You must give a reason for your answer.

\(eg. B«tan Vg Covvect ag \‘\-\e‘\e axe ho

i
5

5%
3
55

55

S%elels}
X
:E
bt

<

05
<

L %535
R
et

One of the numbers in the Venn diagram is picked at random.

(c) Find the probability that this number is in set C’
o Ct') a0 % MNUMbens N Sek
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5 (a) Write 8 x 10* as an ordinary number. .
@ 4 ey 107 so move decimedl
&% 10T = 87600 oy 4 places ko the
~\ 3\«.‘(‘

(b) Work out (3.5 x 10%) + (7 x 10%)
Give your answer in standard form.
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(Total for Question 5 is 3 marks)
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Diagram NOT

accurately drawn jjgjj

ZZZZZ

" 91
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o

Q| |3.5cm =
2

=

P 9.7cm N o
S

b m

M, N and P are points on a circle, centre O.
MON is a diameter of the circle.

MP =35cm
PN=9.7cm

Angle MPN = 90°

Work out the circumference of the circle.
Give your answer correct to 3 significant figures.

ptji'ho\jo«rq.& ' cf'.f. b> —_C,Q'

2
MoN = 3.8°¢ g.7> = 10624
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= AR Xro-3|

= 32.396
= 32 .zcm Yo 228
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(Total for Question 6 is 4 marks)
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7 Chao bought a boat for HK$160 000
The value of the boat depreciates by 4% each year.

\
(a) Work out the value of the boat at the end of 3 years. —(00

Give your answer correct to the nearest HKS. ‘ ‘/\A
\ =N '
depxec\q\e& b:3 L(.\Y}‘.__:p 100[ — & [’— %6 f_ 096
kts d ecveaser roaulb pli e /

Yiat fi o\ ‘\/‘o\\ue_% ol Mo\l et .

b ©CO0O xo-qes__a cnd 0L 3Yewms
So Sub&’f'\\"u\'e_
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1
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)

Jalina gets a salary increase of 5%
Her salary after the increase is HK$252 000

(b) Work out Jalina’s salary before the increase.
) \ ) .
§°/ W Cxeoase — 100 [+ S / :fos/ of Oviginal

QQKO\VJ

hxd 252 coo = r0§[
%IOSQ& )%/05
H-'KS%, Z400 = ,\/‘

RGO rceO
c§ ageovo =08
i ) _ HK$. 0 000
zCL\\ V\DQQ Qc&o\\scs B@QO’YC’_ \nCveolSe ~ 3)
(Total for Question 7 is 6 marks)
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8 A=3x5x7
B=23x3x7*

(a) (1) Find the Highest Common Factor (HCF) of A and B.

— ovoduck of highest™ p
3 ef = pret C_oammm ‘o A and B

ocoens OF

g
A=
S ASE 7 prime factoxs

2. 237i32\'7+ Ly 2 Vg Common
l+ 72 \e common

3
HCF = 3K 7 23R 7

(i) Find the Lowest Common Multiple (LCM) of A and B.
LeM = pyeduct o H\g'hcg\' poo s of

< 8
A=3 "SrR7 Ervirm e &£ gqekovs s n A ov 8 o betn

6 = =>x3 =77

highesk powet of

3 3
2= = LM = o x a3 wSEx7T
5 = 2 e (2) .....................
S =S
A=3"%x5xT7 2 ,)7‘("
B=23x3x7*
C=2Px59%x 7"
Given that

the HCF of Band Cis 2> x 7
the LCM of Aand Cis 2*x 3°x 52 x 73

(b) find the value of p, the value of q and the value of r.

(Total for Question 8 is 4 marks)
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9 The diagram shows a right-angled triangle.
A —~o0
gec) Ta
v A w =13 4™ Diagram NOT

. o
g ='t-leem [F72 accurately drawn

12.8cm 4

Five of these triangles are put together to make a shape.

'hj‘p =2C

Diagram NOT
accurately drawn

tj tew 72 = 128

g = ;-% , < Flecm b 2alp
v 72

Calculate the perimeter of the shape.
Give your answer correct to 3 significant figures.

C_q(_.-:j) =z 13 &b~ %416

= 9.3 cvmm

ine btey = CSX 11-%3 A CS Xq.BrB
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(Total for Question 9 is 5 marks)
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10 The cumulative frequency graph shows information about the length, in minutes, of each
of 80 films.
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(a) Use the graph to find an estimate for the interquartile range.

TR = U - ¢Q

=122 <1625

= 206.5 Mmin (2)
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Clare says,

“More than 35% of these films are over 120 minutes long.”

(b) Is Clare correct?
Give a reason for your answer.
oN leag

(20 ralrnules
126 minukel Touey

s aeA

s Nlwme axe

go—Sg = 2% Lilws Ove ovey

'
Pen~ ce»n)ru%e ~ 25 RiI6O = 3[,‘9_5/~

\
No- Clatye Ag incoevveck ats OV\\:) 3(.as |, of Filme e

(Total for Question 10 is 5 marks)
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11 (a) Expand and simplify (2Xx—1)(Xx + 3)(X—5)

Q2 ~ —
(3> Crad = 2aC b2
—

= 'D-')CQ":‘" S>> -3

3 = 2
C:..'Z?—\— €2 -2) C%-—S) Q2w —16% £+ 3T -8 S% —~3%€1L

N

:zoésfrgoéf—ajbﬁc*rts

3)

(b) Solve 3x*2+6x—-5=0
Show your working clearly.
Give your solutions correct to 3 significant figures.

Ry Htbx -5 =D

— C=r-S8S
Q.= b=2¢ =

mukax . K=

cl}*cxcwxo\kic £ on

- é’33/’-263 ________________

3)

(Total for Question 11 is 6 marks)
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i ~\
12 The diagram shows two straight lines drawn on a grid.
Yy A
\ 10
9
4ol£2y &2k | Sé o Hre 3y =2x+6
8 ~
» 2o Seo Yo el o W B
et |0 ¢ el x -39
e AN > g =24
rigmy
of Y- axs 6 \
5 \ pd
g g
Solution
Sc ‘l‘o We— 3
: ot
Ba 3\/\\ )
Lne X+Y =5 P Y20
=] //' So
3yg 25 +b L —_podoove
J= 2 -1 0] 1 2 3 4N\5 6\ 7 8 9 10 x
Ss be..\ow -1 \ A —QAxcg
Yo Une N\
-2
5329_%_.‘_5 4x + 3y =24
(a) Write down the solution of the simultaneous equations
5 3y =2x+6
3 4x + 3y =24
3%% e Soladbienn 12 ¢ 3
S Yae \ined ivirevsect aut X =
| es\eve C2,5¢)
e e
s Lo ey s
§§§§§: Lpx rﬁgj:’)_ﬁg—- Jnkersel& 1
?g?f?gi.f: (b) Show, by shading on the grid, the region defined by all five of the inequalities
i x>0 y=0 X+y>4 3y <2x+6 4x + 3y < 24
§§§. Label the region R.
S| plet by = 4
%»E oo —oyz=a ()
= Y= o— x=4 (4,°)
=
3)
(Total for Question 12 is 4 marks)
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13
L Diagram NOT
accurately drawn
27° 0
N
Q
M T
L, M and N are points on a circle, centre O.
QMT is the tangent to the circle at M.
(a) (i) Find the size of angle NOM.
o
2%x27 = S4 Sk o

(i1) Give a reason for your answer.

ancle alt Cenkve '3 'FooiCe Qna\e_ ot

(b) (1) Find the size of angle NMQ.
th\e NM@ < Q‘ﬂg\e MLN = 27° 2 ’

(i1)) Give a reason for your answer.

alber natke Sesmer) t  Hieorem

2)
ch/\om\ 1S Q\OSQQJS eQL%cJ o Hhe Qm;ntle_

(Total for Question 13 is arks)
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s N
14 The function f is such that
1 fx) = 2223
e
B (a) Find f(-7)
E & () =3 (-7) -s
i 4
g = -24-5 _ ~ab -~ bS5 ~L. €
5 U T 0
=
g (b) Express the inverse function ! in the form f!(x) = ...
""" £ (x ) =Y = 3% -5 Yoo~ e pumc\—\‘o )
RO ek g as Whe Scbjeck.
‘(’3 = 3%' S "Y\-MHP“j bo\"/\ fdes b‘j 'T
ts ts Ye axy QV\.%Q Yo malke 2 Kae
44 +S = 3% Sublyeck.
=3 =3
ty+€< 1S .
—s > YepPlaCe votn 3¢
<
ot - 1) = S
oo
o The function g is such that
o )
Lo
?ﬁzﬁﬁz g(x) =19 — x
Sass :
§:§§?§§ - /19 -3 = =
L IR o
o ey =3WN-S _a-s 7 WOT ont 30
o . % 4 Hhew put Hac
g ewrput intefed vas
: @)
(d) Which values of X cannot be included in any domain of g?
ave Yoot
Xopiq s You Com't hove o S
ok > we%q\ﬁvq_ numboey
v N
dormain s AW e PRIl Valset Ly
OF % You Cow P~ VA 2
c ki
Ramction (Total for Question 14 is 7 marks)
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|
20\ 4 .
15 (a) Simplify fully (256x ) U
y , 3
— 1 4; ﬁﬁgﬁﬁ
20 _— LN
( 2SS b “ < & Ny o0 =
— = 20 & = Z
\j% 286> Qh ::a::
9 =
= (97" z
- v ™Mxn | »
v 26N\ % m) = a 8
=<4 L P e ) z‘/—p C C"L ';
=3 2
4> 3
............ oS
(b) Express o _ 23 ~ ox i 10 as a single fraction in its simplest form.
X p—
1 \ 1 ~ )
— = 2(3%+S
Fx*-2S poerio 3T (3= %

4 e 2kS
ka 2R %M
Al Q‘\‘L’YQ\A Ce. ofF reso Qq/u&VQS

Q,z_— \ol = CQ+b) CO"'O)

Qe' = 0(_)(_?'—-’&(:( = 3N
bq' = :.‘;—-b'r-s

2

: e
[ Y-S 1H

_—
V3

01
s &

LY

S

0553
B

ce

55
X

s
o
5

%

S
SR

%5

55

S
o CBOUI-SD (32 '-S)

5
(KL
XK

s
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0
o‘o’é«o‘
B

X

s

<
‘Q
<

2 (32t 8)( Boc_:)

olaels
od

—
—

NI

— 2’_C39C-S’> _ 2-3x+t%

2 szx_ftgﬁ (3%~

<) 2C 3% +€) (3%~S)

= <7~ 3%

(Total for Question 15 is 5 marks)
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16 A frustum is made by removing a small cone from a large cone.
The cones are mathematically similar.

SN Diagram NOT
/ : accurately drawn

ya A}
S hecm D

Frustum

The large cone has base radius »cm and height hem.
Given that

volume of frustum 98 Scel\e fackoy

volume of large cone Bl E ok Volumes

find an expression, in terms of h, for the height of the frustum.

NS lum e O?— L\l cone :_\QSPQQ ~ 2_"7:'\<3
1t RS 12
‘\FOKCAVV\C. 0{_ Q—C*"‘%C Cone
volume ©of laxge Come x &' = volume OF Swall Cone
o
0 Q Q
S < o= 277 = =
o2 agEm TS
. 12s P
oy
e
g{g§g heigWt ot laxqe Come %2 = heignt of =wmall Cone
Lo
e \6, Y Ny C one.
\ﬂe.\g\/\ﬂ‘ of lox A=
— helow® o 10‘1\'3\6
\f\a‘\ﬁ\«k o Bu g vam = )
Cone — »\e_{gv\k- of Qmel\ Come
= h-2h
<
= S - 2N
< Ay 2 9,
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(Total for Question 16 is 4 marks)
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17 The diagram shows parallelogram ABCD.

C o
VA : O :
B Diagram NOT <Z>
accurately drawn ; g :
3
e
D T
=
ok
A B
o
> ST
O X =
2 —> (10
AB = AC =
7 11
The point B has coordinates (5, 8)
(a) Work out the coordinates of the point C. —_—

o 16
Y a—‘_A’e+kQ:“(3)1-Cf(

Ge = BA 4+ AC
f_(‘u%—:)) 7(8)
- (-1 t

@{CS,%‘> —_—> eb@ = ('%>

—e —> —> < 'S
oc = ok + ec=s Q@)’“Q&
cs \ _[13 (12, 12 )

:C&M— 2

(b) Use a vector method to prove that ABE is a straight line.
g: (#3,2\1) —» o€ = 633

2 (1

5e - oe-38 = (&) (%)
Y ENEN
— 2
< (3)
st - (5,)= (G3%5) =29 (3D

K;s and B2 @ mulkiplea o8 the  Same Vecksy So

Ap e pavallel te B and RGE fsa  stxaight line
o B 18 comman e
betn Vecke ve
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(-2,-1)
The diagram shows the curve with equation y = f(Xx)
The coordinates of the minimum point of the curve are (-2, —1)
(a) Write down the coordinates of the minimum point of the curve with equation
—_ . [ . .
(l) y= f(X—S) ‘¢Q“5\Q\~|Oh Co') [ anibke te Hae "Y\S'\r\(‘
Fintenam pc‘lh\- = Ca’.-‘)\b ne Q\/\eun%g v ba Coerdinale 3 —)
-a+¢ as h\'qns\&‘tbh as Ohiﬁ ( AAAAAAAAAAAAAAAAAAAAA g e )
. 1 in 2 ivection
(i) y=21() gk« :._cv\ porallel e Locker L
© Y - axis Scale ackov < . oL
[ e )
(2)
The graph of y = asin(Xx — b)° + ¢ for —-90 < x < 450 is drawn on the grid below.
YA
3 //L\
/ AN
2 K
| y
TN
yd 1X
-90 90 1 270 60 450 X
/ ¢ /
1 > N 4//)
l
(b) Find the value of a, the value of b and the value of c.
a = Skvetel paxallel to q
. a U euue BRSO UR RO UTPPPRRI
Y- axis ceale Kocka bO\
() = branalabien (2] - 90
b unlte v \%\'\k“
c_<= tyame \edton CE_) C= \
3
C uwibe up ©)
(Total for Question 18 is 5 marks)
J

21
AR R A Turn over »
P 5 4 6 9 4 A0 2 1 2 4



PhysicsAndMathsTutor.com

19 Jack plays a game with two fair spinners, A and B.

Spinner A can land on the number 2 or 3 or 5 or 7
Spinner B can land on the number 2 or 3 or 4 or 5 or 6

Jack spins both spinners.
He wins the game if one spinner lands on an odd number and the other spinner lands on
an even number.

Jack plays the game twice.
Work out the probability that Jack wins the game both times.

S p A ex A 2 _':‘3 s 7

~ 1
odd nNnambey

pCh odd )= %

 VIMYSIHLNIGLEMIONO

Ch even) =—
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Spwmevy 8= 2 3 & < L

1 )
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(Total for Question 19 is 4 marks)
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20 ABC is an isosceles triangle such that

AB=AC
A has coordinates (4, 37)
B and C lie on the line with equation 3y = 2x + 12

Find an equation of the line of symmetry of triangle ABC.
Give your answer in the form px + qy = » where p, q and r are integers.
Show clear algebraic working.

live OF ngm&*‘tj 'S A («,37)
p@(?@d‘\cok\q“‘ Yo Be
2
= = +4
3= 3
LjQ'S‘O’)L'\-C o)

™ =z 3«0\&\2—“‘“ :‘:23"

33: 2A T 12

\ ! = = 3
Pex pandi cerled gwo\&teﬂ’r =~ hegq\c‘tve

Tecpyocal

line. OF SyromeXvy Y= 2kt
C4 y37)  37= 2 (Yt

& 37 = -6 +=C
Subsh Fuk e +L T
\V\sto 7-[-3 -
Q_q/o\q\%or\
Y= "_E__x + «2
x2 w2
294 = “3% + 86
T34 e

34 2y =ap 1 the
Lonexe P23
a2
¥ c @6

Form Pt 4377

(Total for Question 20 is 5 marks)
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