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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to n terms, § =

% [2a + (n - 1)d]

1
Area of trapezium = E(a + b)h

The quadratic equation l——>
A
The solutions of ax® + bx + ¢ = 0 where
a = ( are given by: h
x_—bi\/bz—4ac L[v |
2a U b il
Trigonometry In any triangle ABC
¢ Sine Rule .a = ,b = .C
sind sinB sinC
b a Cosine Rule &’ = b> + ¢? — 2bccos 4
Area of triangle = lab sin C
4 . B 2

Volume of cone = %m*’h

Curved surface area of cone = rnr/

ai

Volume of prism
= area of cross section x length

Cross
section

length

Volume of cylinder = zr*h
Curved surface area
of cylinder = 2zrh

——————

4
Volume of sphere = gmﬁ

Surface area of sphere = 47/”

N
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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 Aiko, Max and Pau share 5400 yen in the ratios 5:3:4

How much money does each of them get?

§+3€4 =12
%.,— 4So°
\Z

£Sox § = 22350

4sox = L3S0

qso x4 = t80O
Aiko . .. Z»?Ag-o . yen
Max ... (35-0 . yen

Pau ng ... yen

(Total for Question 1 is 3 marks)

force

2 pressure =
area

Find the pressure exerted by a force of 810 newtons on an area of 120 cm?
Give your answer in newtons/m?> (0O

- —D A\
A
(o)

2

YA
e —*‘)M

120 — (D = O.0lT"

P=

goN .
e * §7S0o N/

............ é 7 g OO newtons/m?

3
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| 3 (a) Find the Highest Common Factor (HCF) of 140 and 245
|

/(40 2€S
e U < \4‘(
7\ v
& * & &
@ @ e 2SS
5\~
5

e 3S

A machine has a buzzer that sounds every 50 minutes.
The machine also has a bell that sounds every 80 minutes.

The buzzer and the bell sound together at 10 am.

(b) Find the time at which they next sound together.

400nirs = B~ %Onus
0:00 & £:40 = [(:40

(M SxLe&x <L = 400 (3)

(Total for Question 3 is S marks)
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4 (a) Factorise fully

DO NOT WRITE IN THIS AREA

6y* + 15y

(b) Expand and simplify  (m + 9)(m — 5)

1
(c) Make ¢ the subject of s = 3 at?
T
ls= a«'é

I
A

E-

=x+1

6x -5
2
Show clear algebraic working.

6x-S= L(x+0)

bx—S= x4«

dx-5§="71
4x=/

x=Z

(d) Solve

ME&&%f%g

(2)

)

(Total for Question 4 is 9 marks)

J
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| 5 The diagram shows three identical rectangles.

(7> A 20%

% %

Rectangle A Rectangle B Rectangle C

% of rectangle A is shaded.
80% of rectangle C is shaded.

What fraction of rectangle B is shaded?

_/___L:l g _ 23
WK = gt et =%
l}-g;ll
Gc ~ 4o

7
40

(Total for Question S is 3 marks)
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A
|
- 6 Lijuan’s salary is 180000 Hong Kong Dollars (HK$).
She gets a salary increase of 3%
<t
w (a) Work out Lijuan’s salary after this increase. !
; |
=
z (80 00D < .03 = (85, 400 |
o |
4
=
=
(=}
=
(o
(o]
AL HKS lgg: 40
- (3)
-]
v In a sale, all normal prices are reduced by 15%
f'_: The sale price of a camera is HK$6630
L
o (b) Work out the normal price of the camera.
S _
z O©.%5x = g630
z . 6630
L= -t
ol Hks / Bo0. o
3 (3)
&
<< (Total for Question 6 is 6 marks)
i
X
%k
E
J
oxg
o
=
o)
=
e \__ ==

7
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7

Ian plays 7 games of cricket.
His mean score per game for these 7 games is 42 runs.

Ian is going to play one more game of cricket.
He wants his mean score per game for the 8 games to be exactly 50 runs.

How many runs must he score in his 8th game?

7x&l= 184
FrSo= 40

£oo0 -8« = o

o

(Total for Question 7 is 3 marks)
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|
|
8 The table shows the population, correct to two significant figures, of each of six countries
in April 2016.

Country = Population (April 2016)

| Hungary 9.8 x 10¢ | I
| Mexico | 1.3 x108 |
Tl_lai_lan; | _ 6.8_>< 107
I':Iigeria__ : 1.9_; 08
i Singapore ‘ 5.7x10¢
‘ Egypt ‘ - 9.3 x10’

(a) Write 9.3 x107 as an ordinary number.

(b) Which of these countries had the least population?

The population of China was 1.382 x 10° in April 2016.
The population of India was 1.327 x 10° in April 2016.

(¢) Work out the difference between the population of China and the population of India
in April 2016.
Give your answer in standard form.

(g o™ - (327« V)

= ©-0SS <
= Ssxlof

SSxio”

(2)

(Total for Question 8 is 4 marks)

- e i,
9
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9 The diagram shows an isosceles triangle.
|

Diagram NOT
accurately drawn

14.5cm 14.5cm

- e WS e

[l

o

o
Sh..
8

Work out the area of the triangle.

O &S
= k. ST- 10
w= (0SS

s JUNO2E

= 0.5

A,e“:_,/‘z()[\ = é(@o)Cl"S)
= OS5

(Total for Question 9 is 4 marks)

10
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10 Solve the simultaneous equations

Tx+3y=20 »x3 leﬂé_ ’::.éD &.\

3x+5y=3 W7 2x 3

Show clear algebraic working.

@-—@ ‘ %\5-‘:- - 31
6'-'- "%’2‘ = “(g
Ix+43(-S) =20
7x —4.S =20
M =1%.S
x= 3.8

(Total for Question 10 is 4 marks)

g=\ @

./

S 5 6 2 8 3 A0 1 1 2 4

1

Turn over »



11 15 students took an English test.
The same 15 students took a Maths test.
Both tests were marked out of 30

For the English test results
the median was 21
the interquartile range was 14

The Maths test results are shown below.

18 18 1924 25 25 28 28 2929 30 30

Use the information above to compare the English test results with the Maths test results.
Write down twoe comparisons.

1R - 210=9

(Total for Question 11 is 4 marks)
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/
i
I

12 ABCDE and AFGHJ are regular pentagons.

ASXDEEC Mo —> J

AEJ and ABF are straight lines.

EJ=44E AT=Sx

The area of ABCDE is 8 cm?

m—
Calculate the area of the shaded region. Sﬂ 4 ? - __A—é = (_S_’_(_ -
AL *K

Aeto. SE =S =2

Bx1S =200
200 3= L

(Total for Question 12 is 3 marks)

Diagram NOT
accurately drawn

_______ Hww ..

A

S 56 2 8 3 A0 1 3 2 4
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13 The points (1, —1) and (4, 7) lie on the straight line L.

Find an equation for L.

Give your equation in the form ax + by = ¢ where a, b and ¢ are integers.

4 7-=L

Sl =il =

(Total for Question 13 is 4 marks)
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14 D
Diagram NOT
accurately drawn
C
A \I
B
4, B, C and D are points on a circle, centre O.
DOB is a diameter of the circle.
Angle ACD = 43°
Work out the size of angle ADB.
Give a reason for each stage in your working,.
A ° . — - * x"
OA@ =qO a,-%/e. N~ o gwwv(e,
DﬁA 43° a«xén; % Sa~e Sﬁk&r-"% “z"“‘L
fo6 = (B5-q0-43 = 4% agls im0 Lragle
Suans eé !%O
B (Total for Question 14 is 5 marks)
__

J

15
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15 P is inversely proportional to \/3 ? X __L.
P =10 when g=0.0064

(a) Find a formula for P in terms of ¢

N
Y
\
S

&lS (Total for Question 15 is 5 marks)

VIHVY SIHL NI 3LIHM 1ON OQ
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16

3cm R
S
5em Diagram NOT
T accurately drawn

P, O, S and T are points on a circle.
TSR and PQR are straight lines.

Work out the length of PQ.
2(248.5) = S(SHIR)
2%.$= TESHIR)
64 = SHP&

17 (a) Solve x*+2x>6x+5
X'—4x-S DO

(x-S G4 > O

3)

(1)

(Total for Question 17 is 4 marks)

- CIm

~_ (Total for Question 16 is 3 marks)

3l om xS

)
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18 A container is made from a hemisphere on top of a cylinder, as shown in the diagram.

Diagram NOT
accurately drawn

A 10cm
rem

The hemisphere and the cylinder both have radius 6 cm.
The height of the cylinder is 10cm.

There is water to a depth of 7cm in the cylinder.
The volume of water in the container is half the total volume of the container.

Work out the value of «.

e Tr(és
Lo wth = «( e
Vsura- el SN rr(é)"‘(f°>
’5(01\-_(, Y& = St
Sed . zstw (O&#‘% w;&?
D(';ﬂ\'-'--rrr})‘f/
rr(é)z'é
1SLw = =t
Z,S'Z:cr -é

1t

%ef;fi A

(Total for Question 18 is 4 marks)
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19 150 people took part in a survey.

The histogram shows information about the ages of these people.

Frequency
density

F 3
SEE SN S SR S ';;} )0 0
! T T It e
= ] O O T 1_| 18 0 L 0
] I saEaN T ! =
e e Sl [ R -
L LT LI 5
I.._ . ] .]'.._ 3 |
§EEEEE iR
~ EEET Ruw |
- ]_'| - i
ung, |
Il
b
||
Lo

0L .
20 30 40 50 60 70 80
Age (years)

Work out how many of these 150 people are aged between 50 years and 55 years.
x=44xS=722

T aen= (\7x10) +(3.6% 20)+4 22 4 (2%\S)
+ (0.2 % (©)

2 I+ 74U 43049
= |[SO

Z _
-g,%)c(S‘O = LL

(Total for Question 19 is 4 marks)

"
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S 5§ 6 2 8 3 A0 1T 9 2 4

19



20 Prove algebraically that the difference between the squares of any two consecutive
odd numbers is always a multiple of 8

(LD — (2)
. (L&D Cnt?) ~ (4O (2D
= (431U A) — (4% dnk\)
= Zn+4
= Glpl) kil must ko
o m«fﬁp'é. o5 %

(Total for Question 20 is 4 marks)
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|

21 The curve C has equation y=x>-6x+ 4

Using the axes below, sketch the curve C. |

|' On your sketch show clearly :
(1) the exact coordinates of any points of intersection of C with the coordinate axes, Ii
(i) the coordinates of the turning point. 'I
_ |
xX= 2 a,':- ©-0 "&'4”4—
420 XP-ExA€=C
= —£6>t JE6)~4(OE)
2CD
- ¢t Jie
Zz
= (*25S
' T
= 3+
Yy &
#=©
Ix~6=0
Ix=6 (o,%)
x=%
(35, 0> (3408, O>
0] x
4 (N =6+ ¢
= =S
% C 3/"'§ )
(Total for Question 21 is 6 marks)
. J/

21
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22 There are 7 red counters in a bag.
The rest of the counters in the bag are blue.

There are more blue counters than red counters in the bag. dég

Two counters are to be taken at random from the bag.

The probability that there will be one counter of each colour is %

Work out the total number 0f counters in the bag before any counters are

g
* K T—e  wo-

I

E r\_l - K f(g&> ”\’7

b&

~n—|

C(R8 o B = 1<

) | 1D
(-0 N (- \) LS
14 (- (‘_rvz) A
, V\CA"’\> (S
2\06«.-:7) = -7f\ (’\“ l>
UOA~- 470 = (A~ ~/~
O = 7/\,2— 'ZL7A % WO
0= AL = DA+ 2O
O:; ’\—'Z(>C/\.— LO)
o ,»\::-2-(

e(%or' @Z>=“7§

taken from the bag.

_1 > _’};;7 = 7(/"7)

=l nin-

___. -~ '7(/\-'7)
r\-\ ’\C'\- ‘>

(Total for Question 22 is 5 marks)

22
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23 A, B and C are three towns.

The bearing of B from A4 is 105°
The bearing of C from B is 230°

The distance of C from 4 is 180km.

The distance of C from B is 95 km. 230°

Calculate the distance of B from A.
Give your answer correct to 3 significant figures.

DO NOT WRITE IN THIS AREA

130 -10S = 75°
wWo-Lwo-7$ =SS

.ﬂ;wggg g
(%o %S

Qg-s"; S’S__ w
(30 - °

0.43122%0 =<0

O <o (0431320

H= 2S.¢ISS”
(8o - SS ~2S6ISS = 99.334€°

NOT WRITE IN THIS AREA

A W

(Total for Question 23 is 5 marks)

~ DONOTWRITEIN

TOTAL FOR PAPER IS 100 MARKS
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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to n terms, § = % [2a + (n — 1)d]

|
Area of trapezium = E(a + b)h

The quadratic equation —2—p|
A
The solutions of ax* + bx + ¢ = 0 where
a = 0 are given by: h
—b + b* — 4ac [v
x = < >
2a b
Trigonometry In any triangle ABC
¢ Sine Rule .a = ,b = .C
sind sinB sinC
b a Cosine Rule a*=b*+ ¢* — 2bccos A
Area of triangle = L absin C
A - B

Volume of cone = l mrh

Curved surface area of cone = r/

L

y

Volume of prism
= area of cross section x length

Cross
section

/ﬁgf

Volume of cylinder = zr?h
Curved surface area
of cylinder = 27rh

—_————

4
Volume of sphere = gmﬁ

Surface area of sphere = 477°

\_

~ r ~ ~ ~ a a ~ ~ ~ a
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DO NOT WRITE IN THIS AREA

Answer ALL TWENTY TWO questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 (a) Simplify 3e’f x 4e*f

7
[ZeX¢
2)
(b) Simplify fully  (27a'2)s
(2N
gt yo
(2)

(c) Solve the inequality 2g > 31 -3¢

S-(/)Z‘
S 2\
17<

2<n<3
n is an integer

(d) Write down all the possible values of 7.

-2-lLo, ., 1

(2)

_ (Total for Question 1 is 8 marks)

———— e ————a ——— e - e e o e ——— S—— ——

3

V0O RO 0 =
Turn over »
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2 The diagram shows a circle and a trapezium.

Diagram NOT

20cm accurately drawn

[}

25¢cm -

The height of the trapezium is Acm.
The area of the circle is equal to the area of the trapezium.

Work out the value of 4.
Give your answer correct to 1 decimal place.

o w(3SD7= 7LasT
LGabd ¢ LGotas)Hh = TTSA

-9 .S = 2L.Sh

7205
"_'Z-Z 'S' = /\

/\_: [0.0%&O
o)

(Total for Question 2 is 4 marks)
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3 In a bag there are only red bricks, blue bricks, green bricks and orange bricks.
The number of green bricks in the bag is the same as the number of orange bricks.

Jiao takes at random a brick from the bag.
The table gives the probability that Jiao takes a red brick and the probability that he takes |
a blue brick.

Colour red blue green orange |

 Probability | 0.26 0.3

(a) Work out the probability that Jiao takes an orange brick.

0.Ut02 =056
-0.S¢= 0 4%

) £ v B s
4% _o.1T
Z

O.LL.

Jiao puts the brick back into the bag.
There are 91 red bricks in the bag.

Jiao is going to build a tower using all the red bricks and all the blue bricks but no
other bricks.

The tower will be in the shape of a cuboid.

There will be 4 bricks in each layer of the tower.

(b) Work out how many layers the tower will have.
. 8¢ _
X= S = 9SO
0% 650 = (0S5 (blue)
0S4 = A6 (ed + blue)
16 _
z= €

9

_ (Total for Question 3 is 6 marks)

5
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- 4 Here are the first five terms of a number sequence.

7 1 15 19 23
+< «4 o +4

(a) Find an expression, in terms of #, for the nth term of this sequence.

G+ X

The nth term of a different number sequence is given by 80 — 2n

(b) Write down the first 3 terms of this sequence.

Yuen says there are no numbers that are in both of the sequences.
Yuen is correct.

(c) Explain why.
_ 0&2, Qatw

(Total for Question 4 is S marks)

5 Aayush invests 18000 rupees for 3 years at a rate of 4% per year compound interest.

Work out the total amount of interest Aayush has received by the end of 3 years.
Give your answer correct to the nearest rupee.

Socox (04”2 26247.SS2
ot & 1. SSU- (Rooo = 2240.ST 2

(Total for Question S is 3 marks)
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Diagram NOT
accurately drawn
8cm

12¢cm

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

éa.z\ > Sl '.%:
(R
x.= 33.6901

_____________ .

(Total for Question 6 is 3 marks)

e r = = m ey * m—— — = --—:=.|.—~—-_--———_———-‘/J

7
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Diagram NOT Q
accurately drawn g
o}
—‘
g
B =
m
2
-
=z
w
>
o
- m
C >
A and C are points on a circle, centre O.
AB and CB are tangents to the circle.
Angle ABC = 52°
Work out the size of angle x.
Give a reason for each stage of your working. : 8
A A : © i
oAb = 68 =3T lagh s dis £ 1O =z
3
e |
= N - ~m
~x= %0-90 -4 o-S7 = (20 a.«)ﬁy R EC“"J?’“[,‘M =z
¥ & V360 3
we =
5
X
m
2
=
o
S
br
s
=
-
m
Z
-
=
A
»
=
m
e ;
|— - (Total for Question 7 is 4 marks)
8
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! 8 Ahmed, Behnaz and Carmen each have some money.

| Ahmed has 20% more money than Behnaz. ‘

Carmen has % of the amount of money that Behnaz has.

Carmen has 31.50 euros. |

Work out how much money Ahmed has.

%L—;ﬁl.go
é: F%L';;E—-O?Cg
R
o= (.?,*lc

(Total for Question 8 is 3 marks)

\ e — e —e

9

YV 0 T 000 OO .
Turn over *»

—~ - ~ ~ -~ - Y ~ ~ ~ .



9 The frequency table shows information about the ages of 60 people on a train.

Age (a years)

Frequency

0<a< 10 4
10<..a<__2;) 14
20<a<30 ‘ 17
30<a<40 ‘ 1_3_ |
40<a<5(-)_; 7 |
50 < a <60 ._ 3
60<a<T0 | _

(a) Complete the cumulative frequency table.

Age (@ years) | Cumulative frequency ‘

| 0<a<10 | 4 _'

0<a<20 (% |

0<a<30 S |
0<a<40 43
0<a<50 <9
0<a<60 ¢¥
0<a<70 éo

(H
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(b) On the grid, draw a cumulative frequency graph for your table.
1

60

50

40

Cumulative
frequency

30 1

20

(o)
v

0 10 20 30 40 50 60 70

Age (a years)
(2)

(c) Use your graph to find an estimate for the interquartile range of the ages of the 60 people.

375-1%= &S

(2)

(d) Use your graph to find an estimate for how many of the 60 people are more than

48 years of age.

@)
(Total for Questlon 9 is 7 marks) i
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10 The diagram shows two congruent regular pentagons drawn inside a regular octagon.

B /

One side of each pentagon lies along a side of the octagon

AB is a side of the octagon. P
AC is a side of one of the pentagons.
BC is a side of the other pentagon.

Work out the size of angle y.
Show your working clearly.

Diagram NOT
accurately drawn

L‘Zo 2= (03

Ocz 4'-‘251’\ = €S
[%o-‘f:§= 3S
Wi - A= 13S—(0%= 217

4> 80-T1-1T 12e”

~ (Total for Question 10 is 5 marks)
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|
|
|

3x—2_3—4x_
2

11 Solve 2

Show clear algebraic working.

1x-1) = S (340 = LOCS)
(6x-4) —((5-10x) = 2o
2% — X =720
26 = %9
= .S

s,

(Total for Question 11 is 4 marks)
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12 y=x3—6x*—15x

d

(a) Find dx

The curve with equation y = x* — 6x> — 15x has two stationary points.

(b) Work out the coordinates of these two stationary points.

LA -\S=0O
xt ~4x-S=0

(x,-—S)éC—l— (}30

X = S X = -
==L %{-5-05» EC-D)T — 1SEGO
5+ ©

PS5yt (SY~ECSO 1S ()
%: ~e0

..............................................................

4

(Total for Question 12 is 6 marks)
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|

13 In a school, students must study at least one language from German, French and Spanish.

There are 30 students in a class of this school.
Of these students
7 study all three of the languages
10 study both German and French
12 study both Spanish and German
9 study both French and Spanish
16 study Spanish
18 study German

Work out the total number of the students in the class who study French.
You may use the Venn diagram to help with your calculations.

. French

Spanish

x4 SH T+ = LT
oo TL=%

€4 BtL = LO

- - ~ ~ ~ a [y ~ a - ~ a

_(Total for Question 13 is 3 marks)
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.. 107
- 14 (a) Use algebra to show that  0.324 = 130

| (OOx= 3L 42424
| = xX= 03U

‘l‘(x 22\

P 0L W 2% W Lo

—
—

ECVAETT 330

(b) Rationalise the denominator of

4
7-5
Show each stage of your working.

Gtive your answer in the form a + b5 where a and b are fractions in their simplest forms.

& 7455 C’H—f <)
7-55 7 A T T [2-0E)(745%)

- 28H4OT
4Q-7IS*7s-S

_ 2844s

X

(3)

YIUV SIHL NI 3LI¥M LON OQ V3YVY SIHL NI 3L14M LON Od
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~ - ~ A" A 4 A N 4 ~ N~ a



DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

DO NOTWRITEIN THISARER 7o

r———————— e ——

T T e T T e, P00 0 = T T S5 57 5 7.5 SR AT 0 A i 7 i o o . A A . | o T v o 2 e i

15 Sophie takes an examination.
If she fails the examination, she will resit.

The probability that Sophie passes the examination on her first attempt is 0.7
If she fails the examination on any attempt, the probability she passes on the next
attempt is 0.9

Work out the probability that Sophie takes at most 2 attempts to pass the examination.

o4 P~
“/.r" - 4 ’/
071 —~F

G

-

o . p

—

O33N F

-
O\ TN F

Q(sh mas U ilhonis)
PU it oo T Hhns)
= ©77 % (o3xoR)

- 0774 0.U7

= ©.9°1

i\

~ (Total for Question 15 is 3 marks)
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16 The diagram shows part of a sketch of the curve y = sinx®

ya4

Qe
8 4

V3YVY SIHL NI 3LIIM LON Od

(a) Write down the coordinates of

(1) the point P

)
(11) the point Q
~7 i . l
( ‘--'71.) s
(2)
(b) Sketch the graph of y=tanx for 0° < x < 360°
Show the coordinates of any points of intersection with the coordinate axes.
Va \ ¢
! ]
i |
| {
{ (
0 t ¢ { —>
! \ X
! | /
: I
| 1
, , /
i f
(2)
(Total for Question 16 is 4 marks)
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- 17 A solid metal cube has sides of length 125 mm, correct to 3 significant figures.

|

A LEL UL TR YT

The cube is melted down and the metal used to make solid spheres.
The volume of each sphere is to be 140 cm?, correct to the nearest 10 cm?

Work out the greatest number of spheres that could be made from the metal.
Show your working clearly.

f — —4 -

124 S T \Z.6
(o) @.ss

— — I
\£0 IS©

_+__.._.
L3
(3s

12,557 = 1872666

l‘('Yé 66

¢
Xy = 1A

-~ - ~ ~ ~ a N ~ a ~ ~ a
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18 The diagram shows part of the curve with equation y = f(x)

Ya

\\\ //ifu)
0 \*/ x

G.-4)

The coordinates of the minimum point on this curve are (3, —4)

(a) Write down the coordinates of the minimum point on the curve with equation

@O y=fx-4
(i) y = 3f(x)

(i) y=f(4x)

The curve with equation y = f(x) is translated to give curve C.

C has a minimum at the point with coordinates (3, 5)
The equation of Cis y=f(x) + k&

(b) Write down the value of £

(3,-4) = (3,5)

Diagram NOT
accurately drawn

4 .
¥ S S

~A . A~ A A &4 A A A A N a

(1)
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' 19 The diagram shows triangle ABD.

(| Diagram NOT
. accurately drawn
D
N is the midpoint of BC.
C 1s the midpoint of AD.
M is the point on AB such that AM: MB=3:1
— —>
AB =p and AC =q
(a) Express, in terms of p and q,
e
0 BD €O = RA+ACH CB
- ‘P+‘f,+% 2%-—'42 _______________
(i) MN EZ" @_?\_[.,Z\?_
= ,._? &
- L
=38 = %({-@ % -7
=2 . =3 . 2 (3)
M= 2 AL BN = Zot 7 (g-p)
(b) State, giving reasons, two different geometric facts relatlng MN and BD.
)
0= Leg
et L
M) = Z%" 23
- _ S | | _
4 = 4(ag-ap) = Yg-¢
2. B0=4M o 8D s & Lines
Za.?,—%,\ MAJ
2)
- - (Total for Questlon 19 is 5 marks) N
\ J
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- 20 A cone has a volume of 562.57 cm’® 2 ZTF l\ géz S«‘l

|

The radius of the base of the cone is equal to twice the height of the cone.

Work out the curved surface area of the cone.
Give your answer correct to 3 significant figures.

/]\ S0 (= S¢S

\t La@OGO= CeLST
f%é T = SELST
4= XSS

4x3= 16%1.S
~3= 42(ZS

= PRUBE

<=0.S

(t=2.5%1S"
\S . (/”’_ 23S

(= J2B\LS
(= 167770S

-rr'r'(,'- t‘('(Lg>(Lé'770§>
= "Ro. 24

. s . (v

(Total for Question 20 is S marks)
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4x* + 16x + 15

21 Write 5 >
dx 7

-25

] as a single fraction in its simplest form.

—(2x+3)+(

Show clear algebraic working.

|
| S _ =<7

AT T A ALS

.S | T(gxER)
(kS-S ) (7,%) (Ix~S)

\

N 7
(LASIA-S) T xa S

= 5 7(S)
Cixt gX’bc- ) (7{;': S) (S )
-  S5- Cl4x~35'>
(Z5AS) (-5 )

(x4 S ) (25~

= _ECZO'_‘?“) )
(Z;c—k§.> CZ xS >

Z(ZO 7))

(Total for Question 21 is 4 marks) o

J
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? 22 The 3rd term of an arithmetic series, 4, is 19

The sum of the first 10 terms of 4 i1s 290

Find the 10th term of A. Sg =240

Ltk (DR ) =0

-‘-7-‘3[2«4( (o-O o |~ 230
S [zatad’) = 20
S E(mu) +9 Lj =720

S [(%-40@) L | =2%

2%4+SK = S$B
SK=
L= %

a= K-2A
= (4-U4)
= ((

(KA kUt LA = LH3C

= &7

(Total for Question 22 is 5 marks)
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TOTAL FOR PAPER IS 100 MARKS
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