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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, S_ = > [2a + (n - 1)d] 2
The quadratic equation —
The solutions of ax? + bx + ¢ = 0 where
a = 0 are given by: h

Nk Vb* — 4ac

>3 < - -

Trigonometry In any triangle ABC
¢ Sine Rule _a = .b = .C
sinA sinB sinC
b a Cosine Rule a?=b? + c? - 2bccos A
Area of triangle = 1ab sinC
2
A B
C
1, Volume of prism
Volume of cone = 3™ h = area of cross section x length
Curved surface area of cone = zrl
/ h Cross
section
length
Volume of cylinder = zr*h 4
Curved surface area Volume of sphere = §7f’3
of cylinder = 2zrh
Surface area of sphere = 472
(>
h
J
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Answer ALL TWENTY ONE questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.
1 (a) Factorise fully 4p + 6pq
Foctos our e common 20 -
2pC2+39)
(2)
(b) Expand and simplify (e + 3)(e - 5)
ez -5 et 3e — 15
—
(2)
(c) Solve y = 2y +1
Show clear algebraic working.
gect .
o229y S 3
y=
5 X5
14)
SS = Q—‘j‘\' \
- 23 (' - 2"‘3
39y =
+3 f *3
y= =
3 3)
(Total for Question 1 is 7 marks)
J

3
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2
6
) B
-7 4
. |c
/ )
>
4 -2 ©) 2 4 6 8 X
I I I I I I
(a) Describe fully the single transformation that maps triangle A onto triangle B.
RotatioN qo° clockwise oloout ("2"?’)
(3)
(b) On the grid, translate triangle A by the vector ( z)
Label the new triangle C.
(1)
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(c) On the grid, enlarge triangle D with scale factor > and centre (—4, 2)
(2)
(Total for Question 2 is 6 marks)
w
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3 Here is a biased 5-sided spinner.

/

green

When the spinner is spun, it can land on red, blue, green, brown or yellow.

The table gives the probabilities that the spinner lands on red or on blue or on green.

Colour red blue green brown yellow

Probability 0.15 0.26 033 |x+0.06 x

When the spinner is spun once, the probability that the spinner lands
on brown is 0.06 more than the probability that the spinner lands on yellow.

Jenine spins the spinner 150 times.

Work out an estimate for the number of times the spinner lands on yellow.

+ Pcyenow
Pcad> = Pcreay * Pcoved * PCgreem + Pcorownd Y

Wi} = ous v 0%+ 033

) - 0.8 ¢t 220

0.2 = o
o1 Pc‘ﬁz\\ow') = 0.

F (50 SP“\S: \SO PCSQ,\\M \3
of

\s timeS

]

(Total for Question 3 is 4 marks)
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4 The table gives information about the price of gold.

1st February 2016 1st March 2016

Price of one ounce of

gold (dollars) 1126.50 1236.50

(a) Work out the percentage increase in the price of gold between 1st February 2016 and
1st March 2016
Give your answer correct to 3 significant figures.

Thcrease = \236.50 - W26.50

= $\|O
110 . 1007. = 9. F64T 7.

Y. IncxeasSe <=

445
1 126.50 | cound
downN
q.16 4
(3)
The price of one ounce of gold on 1st February 2016 was 1126.50 dollars.
The price of gold increased by 19% from 1st February 2016 to 1st July 2016
(b) Work out the price of one ounce of gold on 1st July 2016
Give your answer correct to the nearest dollar.
wo7/. —?2 %$\26.50
= ———
(OO
_ 51340.5%5 ® 61341
T 555
© rounc (34) dollars
ue - (3)

(Total for Question 4 is 6 marks)
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D -
Diagram NOT
(30x — 5)° accurately drawn
B
E
A

BCD and AFE are straight lines.

Show that BCD is parallel to AFE.

Give reasons for your working. ‘W&Seo

S

v swoud
Q

I¢ BCD A AFE ° Y Yonet
\
Le = A/F\:C ( Adesnate ongles @ eqwe \L vot
:D,CC i ~ o ( TInrecior onges odd ap 0
+ Atc =(8
Bck \20° )
en W3

Rnding ¢ <

wont
®CF - ’DCF = (80 C \.\?Q Qdd up +O 180
° ©
o —_ = l%O
A5 T 30% 60 o

aut + 'O
-9 G sz = 70 D i3
24 () L =5 o
Ne + AFC =180
~ 5)-5 = (45 Be 20
pc F= 0( o (35 % 45 °
De = a(e)*d T 35 SE = AEC
© = 20(8) 45 = 45 ver -
. BCD M AFE

AF C

(Total for Question 5 is 5 marks)
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6 (a) Complete the table of values fory = x> - 5x + 6
- .f\
Substture =i and x5 10 2-5=2
2 = -5+6 = -2
~£=\ (1) -s5CV) +66 g = 6
2 = -
X 0 1 2 3 4 5
y 6 2 0 0 2 6
(1)
(b) On the grid, draw the graph of y =x?-5x+6for0 <x <5
y A
Tl
[
Emmp
6
H /
:::]5' /
EEEN
H
-4 \
- ~
-3 \ '
[l \ 1
: TS
2 '
]‘ I \ ” / (]
HEEN \ :
-1 N E
” N\ i:
> > £ >
::9 1 2 3 4 5 X
]
=2
(2)
(c) By drawing a suitable straight line on the grid, find estimates for the solutions of the
equation
¥-5x=x-7 —O G I o z 4
(
o(‘g\m‘ C\M\le °. xz - Sx. + 6 %- ‘ I —-( 3
eqyoﬁof‘
SO 91-2"5"-"% *+?=° -1-6
Reoconge the eq - y —4+1=0
20/_}5_7(_-*/6 " A= b
ol cuve
“ org (3)
ws % -| S the otec ine
(Total for Question 6 is 6 marks)
J
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7 The table shows the volumes, in km?, of four oceans.

Ocean Volume (km?)
Arctic Ocean 1.88 x 10’ 2
Atlantic Ocean 310 x 108 | —> 31X 10
Indian Ocean 264 x 108 | =~ 26.4X O
Southern Ocean 7.18 x 107

(@) Write 7.18 x 107 as an ordinary number.
718300000
(1)

(b) Calculate the total volume of these four oceans.

3
concr an to 10

The volume of the South China Sea is 9880000 km?
(c) Write 9880000 in standard form.

0.%% xlOB
A~~~

1)
o L\;wue {10

(Total for Question 7 is 4 marks)

? .
l.%%xl%? 66-4636\0‘4"“’; 6.646 x\O
21 x | S
¥ ,6.40%x 10 g
+ 4.|g:_\—_c_‘)~___ 6 646X 10 |y
66.46 = \0O7 (2)

10
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8 The diagram shows an isosceles triangle.
Diagram NOT
accurately drawn
The area of the triangle is 12 cm?
Work out the perimeter of the triangle.
Give your answer correct to 3 significant figures.
- g+’
22 = n? +(2.5) O Pytrogoros treorem =
Ly loxh
L 5xN Aceo of triang€ 2
12 = 5% )
x2 C &
24 = Sh D
=5 g 4% = ) _—®
2 2 5)2
o: =8 * (2
cueS b= &% 0 = — 2
= @S v (9
_ g.4\2 C3dp)
Pecmexec = XX FS = 2(5 - 412)+5
- 10.824 45 =15-824
245
ound down
15.8 cm
(Total for Question 8 is 4 marks)
J
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9 The table shows information about the speeds of 60 cycles.

Speed (s km/h) Frequency
0<s<10 3
10 <s<20 16
20 <s <30 24
30 <s<40 10
40 <s <50 5
50 < s < 60 2

(a) Complete the cumulative frequency table.

Speed (s km/h) %ﬁgﬂ;a;é‘;e
0<s<10 3
0<s<20 19 3 +16
0<s<30 43 3+16 + 24
0<s<40 53 34+16+24+10
0<s<50 58 3+6+24+10+S
0<s<60 G0 3416+ 24+1015T 2

1)

12
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(b) On the grid, draw a cumulative frequency graph for your table.
r'
60 .
i
/
50 /
"7
40 /
/
Cumulative
frequency 30
/
/
20
10
/
-~ |
0 b= - >
0 10 ‘%20 30 %32 40 50 60
Speed (km/h)
(2)
(c) Use your graph to find an estimate for the interquartile range of the speeds.
. $ 60 = 16t = (3
LQ: Z o 1QR = 32-\%
2
= 45% = 3 -
UQ: 2 oF 60 =14
4
1Q Rz UR- LR
14 kmih
(2)
(Total for Question 9 is 5 marks)
J
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10 Here is triangle ABD.

B
Diagram NOT
8cm accurately drawn
C
2 o
A 0 [ D
13cm

The point C lies on BD.
AD = 13cm BC =8cm angle ADB = 90° angle CAD = 20°

Calculate the size of angle BAC.
Give your answer correct to 1 decimal place.

ton = 2

In A CAD: =2
C
tan(20)= Tg' CcD-= ronC20) < \3
= 4.?3?6
TIn 4 BAD:
gc+cD et L. F316
ton (BRD ) = - —
-t __ Pax “NEO
gAD = ton <o-cﬁ‘%) & SR
= 44.41-0
~ N + N\
GAD = BAC CAD
(o]
sl = BAC T 20
AN (o]
BAC = 224 4&
2.4

(Total for Question 10 is 5 marks)
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11 EXxpress % - %2 as a single fraction in its simplest terms.
x3
5 x2% _ 78 +2 \o
= x2x v 4 x3 — mmaee oo . .
3 2 o ComMmmon deg\om\f'a‘b
cex)
ox _ 3xt6
6% 6%
- -6 -6
0% - 3% - TX"°C
G 6%
(Total for Question 11 is 3 marks)
J
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3-1="2
. 1 3‘/ we— (= (=0
12 The curve C has equation y = §X -9x+1
(a) Find &
dx R aciaie
conStan+S () dmere
2
dﬂ__ I x3xx _ 9 to O
dx 3
2
= x - ol

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

T dy
an <°
2 -9 <o

(zt -3 <C }\
drow 2
oo 3L L3 /3/ %/

3)

(Total for Question 12 is 5 marks)

16

P 5 9 01 7 A 01 6 2 8




PMT
PhysicsAndMathsTutor.com

w L
13 All the students in Year 11 at a school must study at least one of Geography (G), History (H)
and Religious Studies (R). % Volues do wite oround Hee Ve rm
In Year 11 there are 65 students. % Colcuotions
Of these students ® Cinat answe S
15 study Geography, History and Religious Studies@ NOTE!
21 study Geography and History (2) The numbecs Show AN
16 study Geography and Religious Studies@ example Flow of StepS-
30 study Geography
18 study only Religious Studies
37 study Religious Studies (@)
(@) Using this information, complete the Venn diagram to show the number of students in
each region of the Venn diagram.
& ® 21=x+15 .
x=6
(® t6=x+I5
=1
(P 30= 6+I15+IHL
=9
233 = 18+15¢+1|+ X
x=3
@65= B+6+IS+IFH1+3+A = xX =4 (3)
A student in Year 11 who studies both History and Religious Studies is chosen at random.
(b) Work out the probability that this student does not study Geography.
H AMD R = [$ Reod from \Yemn d'ca%@‘ 0.
H AND R NoT &= 3
p=2-L
.- | é (2)
(Total for Question 13 is 5 marks)
J
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14 T is directly proportional to the cube of
T=21.76 whenr =14

(@) Find a formula for T in terms of »

3
T L ¢

3
T=FC

< .
subs T 2176 and =4 bO fnd

3
21.76 = e (i)
_ a3 -\
“ T e 50
3
=
T= %

(3)
(b) Work out the value of T when =6
n
Suos =6 1o €q
= = (,6)3 _ 1R <218 = 3344
T= 5o 50
(1)

(Total for Question 14 is 4 marks)

18
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15 The total surface area of a solid hemisphere is equal to the curved surface area of a cylinder.

The radius of the hemisphere is » cm.
The radius of the cylinder is twice the radius of the hemisphere.

Given that

volume of hemisphere : volume of cylinder = 1:m

. 2
find the value of m. . Surface  orea - Al
Nolume of _ 2 x¢ of & hemisphece

hemisphere 3

Curved SufFace - 2xrh
2
wolume of = K¢ 2 area OF A
o cyb ade cy lind @¢

1S codiuS
ce | g .

and
2
gurkoce ocea — axr
of he.m'\sphat‘e h
= ne
sxFoe oex = 27 (2D h = 4
of c‘d\:r\o\ef
37((2
. ek =
equat aucface ofed ! A S
aeh = 3
o= 30
4
' ndec
\yotumR of hemisphere - volame  gf cyb
2
2.¢? . ® C2r) h
3
2 r
3 - *) x 30
Substitute %7(( : 7((‘\' ) 7 2
= 3¢ o 3
" % 'KQ —g-rz' © 3r

(Total for Question 15 is 4 marks)

J
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16 (a) Rationalise the denominator of . g where a is an integer and b is a prime number.

Simplify your answer.

O+ \14—10 o+ Uuab

o- V4b Q"'\Iz—fb

PUMRCAIO (am\lrbj - az 4 oda + oab + 4b
~— 7"

_ O.z"' Q_Q\lA.b + 4b
_ o 4o + 4b

:Demm“ma*ofICQ-\wa) = . b

o’ + oo + o

ot —4b
s (3)
(b) Given that (\/g) = % where X =y
. m
find the value of m. l,x=5 -%. z
5 ‘/?. -S 34 ‘j = _.’.L— = -','(:;'
- Yy = = 5 = "5 42 Y
2
¢ ol - _ L
(ab) = QA x o m = S/?.

(1)

(Total for Question 16 is 4 marks)

20
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17 Here is triangle ABC.

5.3cm C
Diagram NOT
accurately drawn

2 2, % cos(A

cuie

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

AC = AR+ & - 2(AR)(8C) COS(A%C)
= (4.1)2-\— (53) - 2( 4.1)(53) coS C\IO)

=(59.%6 = 3. 130%

5.3 3.330+
( S (_?O S ClHo) ' xSwn X
Y

_ 3330780 (%)

s.nCu o) ) Sin(10)
X ——

3.330%
53sn(10) _ gn cx)
C ’W—- 2 -\( )
. S-‘n

~n KO\

5.3

) 20\l = X

(Total for Question 17 is 5 marks)

J
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18 The graph of y = f(x) is shown on the grid.

%
I

4

T~

|
¥
s

(@) On the grid above, sketch the graph of y = f(% x)
)

Eoch X volue getS doubtled -

22
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The graph of y = f(x + k) is shown on the grid below.
\/ Fou> poens
3 4 3
- - K
\ 1
\\ 2//
>
-8 —6 - -2 0/. 2 4 6 8 X
N
—4
-6
-8
(b) Write down the value of k Ecz+3) gnits e oxS \o'j 3
to A \eFr.
K=73
(1)
(Total for Question 18 is 3 marks)
J
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19 g is the function with domain x > -3 such that g(x) = x? + 6x
(a) Write down the range of g

-l
domoin OF 3“,) = rtange of g(ot-)

Yy~
(1)

(b) Express the inverse function g-tin the form g*:x—...
5 = 2_2 A 6% 2

= (x*‘z)ii/’

Swoap % wikh %:

= (4t3) -9 2 +9
C-> 9(,4-9:(‘5*3)2

C)\r"'_"';: Yy+3
L= ~3rlEea

glix— —3 .‘_\r;(_’-l-—‘:\—

(4)

(Total for Question 19 is 5 marks)
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20 A bowl contains n pieces of fruit.
Of these, 4 are oranges and the rest are apples.
Two pieces of fruit are going to be taken at random from the bowl.
The probability that the bowl will then contain (n — 6) apples is %
Work out the value of n
Show your working clearly.
no. Of ope\es avorlable = n- &
-5 L
h- L" X n—-—-—— - N
Prro cppies +oeer " 1
2 p\es ase
S
*:e_ L(\—é) a?p\e.
(n-4>(Crn -5) _ L
I b 3
C,\j (n )
5) =)
3 (r\—"l') (r\"’
2
26)= 0 -
(n‘z sn,t\»h‘\'
3 2 2
- g
3 n’.' Q_""h 4
= 0
2 _q6n*t 60 ) =2
20 o ¢
» 30 =
C 1_\130
‘,"_\00*3“ *3
-0) =0
(- |)- 3"
=0
n-3=0
a- \O =0 o(
n= O n= 3
A concot be Swobe fhan 4, 0. N=10
(Total for Question 20 is 6 marks)
J
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21 (2x + 23), (8x + 2) and (20x — 52) are three consecutive terms of an arithmetic sequence
Prove that the common difference of the sequence is 12

(gx +2) - (2x+23) = A = gxF2-2% 723
= 61—’7’\

(20%-52) - (8xt2)= 4= 20x-51-8%"2

12% -S&

d=32 - 6H-21 = A5
{

0‘2 ¥S4 - 6%
6%
233

\

Sups 6 =33 W d
d:: 6N - 21

= 3%-2I

- 12

26

(Total for Question 21 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS
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