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Answer ALL TWENTY FIVE questions,
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 Here are the first four terms of an arithmetic sequence. .
I 4 7 10 4 3

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

3 6 9 I

The nth term of a different arithmetic sequence is 5n + 17

(b) Find the 12th term of this sequence.

Exl2  +1T

77

(Total for Question 1 is 3 marks)
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2 450 students were asked how they travelled to school on Monday.
Each student walked or travelled by bus or travelled by car or travelled by bicycle.
Each student used just one method of travel.

One of these students is chosen at random.
The table shows information about the probability of each method of travel.

Method of travel | walk bus car bicycle
—— 1

]

1

fl Probability

0.20 x 2x 0.26

Work ut o many of he 450 studens tavelled b car
3 + Ol =
3y =05k
X = 0418

Cor= 450 x (2x0:5)

4—50 ¥ 036 - 162

(Total for Question 2 is 4 marks)
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3 Find the highest common factor (HCF) of 72 and 108
Show your working clearly.

77 109

£5 /\
q

sddve dbdov

HCF = 3x3x72x2 36

(Total for Question 3 is 2 marks)

]

4 Ava records the number of kilometres she drives each month.

In April, Ava drove 943 kilometres.
This is 15% more than the number of kilometres she drove in March.

Work out the number of kilometres Ava drove in March.

? ¥ |5 = 943

(Total for Question 4 is 3 marks)

kilometres

~
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5 In the diagram, ABCDE is a regular pentagon.

Diagram NOT
accurately drawn

Angle AEF = 96°

Work out the size of the obtuse angle FED
Show your working clearly.

In‘kmal o Q-z)xlgo =109
5

J

LFED = 360- 103- 9

(Total for Question 5 is 4 marks)
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6 (a) Expand and simplify  (m + 5)(m —8)

j L
- m“'l- 8m+5m*4-0

= ml-gm'Lf-O

Sn+6

3 @

Show clear algebraic working.

9Gn-12 5n +6

I 18

0 18
N

(b) Solve 3n-4=

t

¥l

tJ
1]

A Y

(Total for Question 6 is 5§ marks)
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17 &=1{23,24,25,26,27,28, 29, 30, 31, 32, 33, 34}

|

|
s

A = {even numbers!}
B=1423,29,31}
C = {multiples of 3}

(a) List the members of the set

(i) B C

(1

(i) A'm C

______________________ 2033
(1)
(b) Isittrue that BN C=a7"?
Tick (v") one of the boxes below.
Yes No
Give a reason for your answer.
Mo miltiples of 3 in set B

(1)

The set D has 4 members and is such that D (4w C)=J

(¢) List the members of set D

(2)

~ (Total for Question 7 is 5§ marks)
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8 A cylinder is placed on a table.

’ Iﬁlcm

The volume of the cylinder is 1575 em’
The force exerted by the cylinder on the table is 84 newtons.

force |
pressure =
area

Work out the pressure on the table due to the cylinder.

Base areq > 1275 < 7%

——

2

e

& _ 29
P 25

n

(Total for Question 8 is 3 marks)

. accurately drawn

Diagram NOT

newtons/cm’

J
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'
| 9 The table gives the amount of rice produced by each of two countries in 2020
|
Country Amount of rice (fonnes)
% Indonesia 3.5% 107
Argentina 8.2 % 10°
(a) Write 3.5x 10" as an ordinary number.
|
(0
In 2020, Japan produced 6 780 000 more tonnes of rice than Argentina.
! (b) Work out the amount of rice Japan produced in 2020
i Give your answer in standard form.
2 xlp°
32xl0>  + 6780000
Yagel
o . _ tonnes
(2)
(Total for Question 9 is 3 marks)
|
\.
10
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110 (a) Simplify  (2p)" wherep >0

9 —3
yxy =y

(b) Find the value of n

(¢) Simplify fully  (5a'c’)’

=

(Tetal for Question 10 is 4 marks)

e e —————— e =

12562¢6 |
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11

The diagram shows a roof support.

1 6
A M B

a4 .
-~ L

12m

The roof support is made from four lengths of wood, 4B, 4C, BC and MC
AC=BC=9m AB=12m
angle AMC = 90°

Lewis is going to buy lengths of wood to make the roof support.

The wood costs 21.50 euros per metre.
Each length of wood he buys has to be a whole number of metres.

Work out the total cost of the wood Lewis needs to buy.
Show your working clearly.

- [TC

949+ 124,}?5“': 367,
= 37 lengths

(Total for Question 11 is 4 marks)

Diagram NOT
accurately drawn

€uros

12
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12 (a) Factorise fully  6y° — 5y —4

Ey* +3y -Gy k&
'38(231‘0 ~k(2y+)

(24#0)( 39‘;@

(b) Express 2 + 3 as a single fraction in its simplest form.
x X

3 +4(75%)
o 12 x

6x +3 +28~20x
12

—[4x + 31

12y

—
-

{4

(Total for Question 12 is 5 marks)
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(13 Harman has two bags of beads.

In bag A, there are 3 white beads and 7 black beads.
In bag B, there are 5 white beads and 4 black beads.

1
E
I Harman takes at random a bead from bag A and a bead from bag B
E (a) Complete the probability tree diagram.

|

Bag A Bag B

g
white
=
y q‘/q black
z . 5
_\\ /' . white
% ,__Z \ black /q sl
% ’0 lb.\ black
| q
! (b) Work out the probability that Harman takes two beads of the same colour. ”
|
>~ Ww + BB
( 10" 9 0 9 0

(3)

(Total for Question 13 is 5 marks)
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14 The combined savings of Abel and Bahira are 15435 dinars.

The savings of Bahira are 45% more than the savings of Abel.
. i 3 . : 3
The savings of Bahira are — times the savings of Chanda.

Work out the savings of Chanda.

A R C

| 00 x 145_1
N—"™N

15435

245 = 5435
¥ 2 63

B~ lysxe3= I35

S Fi] %.i? = 6090

(Total for Question 14 is 5 marks)

e e it e

.. dinars %
1
|

00O
e 00 0
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The function f is defined as

3x+1
x=2

fix—

(a) State the value of x that cannot be included in any domain of the function f .

X-2F 0 -

(b) Express the inverse function f ' in the form f '(x) = ...

[ + 24 |4 Dx

.
— ——————
L .. 3 £ (x) = x-3 ................
{3}
‘ __(Total for Question 15 is 4 marks)
!
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16 There are 20 sweets in a box.

15 of the sweets are red
5 of the sweets are yellow

Fred takes at random 3 sweets from the box.

Work out the probability that Fred takes at least one sweet of each colour from the box.

¢ i
15 > |
p(Yeuh) = P(IR2Y +2R1Y)
il P@;amf’)

|- /15 XX ig)_( 5le-x3)

20xlgxly | \20x19x]g

I

I
NJ
]
-0
S

4

(Total for Question 16 is 4 marks)
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1++/5 _ . .
:I 17 Show that 305 can be written in the form a + /b where a and b are integers.
Show each stage of your working clearly.
[+/5 3+J' 3+fr 435+ 5
| J— 345 g =5
. 8+ 45

a8
|
1

2 +V5

|

(Total for Question 17 is 3 marks)
.
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18 A curve C has equation y=x" —40x + |

Find the coordinates of both the points on C at which the gradient is 8

-C—’U: 312"4’0 >
dx

497

(Total for Question 18 is 5 marks)

4+ -9

.J
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; 19 Here is quadrilateral ABCD

A
Diagram NOT
accurately drawn
134m

Work out the value of x :
Give your answer correct to }____si_gniﬁcant ﬁglﬁi K

E E_D_. = 2§ BD: 17’5‘2,., 'fégi
| sin 62 SinteD 5
| &
BD 21344150 -2x34x[52x cos X |2

cosx 02490,
= J = (()5"(0'2&-?) e 75’ 577,.. :j-:-,
i 5
' . 3
2
-

i (Total for Question 19 is Smarks) | 2
i &
| 2
| o
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( AC? = 2048742045 D 2044505 60)

20 The diagram shows a sector O4BC of a circle centre O

o~
O

Diagram NOT

:

Ay
S
O\J__

Angle AOC = 60°
The area of the shaded segment ABC is 38 cm’

Work out the perimeter of the shaded segment ABC
Give your answer correct to one decimal place.

/qfe’a sector = 1T x g!"
Aree  briangle = -2L)(f,\rr>r5m50 ST

1 2
so 39 = Ur - LLB_
X €
r:/—ig———— - 20044,

m_J3

—

£ & (=10 0te VS 0kS
A J(ZXZOQS )-2x i

< 220 |
fors W I0H8 4 2049

(Total for Question 20 is 4 marks)

21
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| 21 A curve has equation v = f(x)

There is one minimum point on this curve.
The coordinates of this minimum point are (5, -4)
Write down the coordinates of the minimum point on the curve with equation
() y=fx+7
(1)
(i) y=f(x) -6
| J,é 5 -l
(1)
. (Total for Question 21is2 marks)
i
f‘
\. J
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22 The incomplete histogram shows some information about the distances, in kilometres,
that 100 adults ran last week.

“»

] - Ll
L E i .= L E Wl = A = B8 5N W) AN S W S SR f i
5 0 B s ESESEREaRH =]

I | : BRSNS SN N RiES i1
i i t =1 ¢ -
S 5 5 O L O O N 5 0 O3 A O 1 LR
{5 B t SN T - ! i
bt L L L L L L L. {.
[ N 1 1 O
1 K 1 HEEEE N

T 111 [ [ T )
| 1 1 { i
bt I | : i e S F T
S E R ! ! 1 |
0 i1 - = gt e et
A O | 1 L] R | 1 50 N R O {8
o 5 | s B il = I T L bt | Lt " et

density W H

0 10 20 30 40 50 60

Distance (kilometres)

All of the adults ran at least 5 kilomch_‘es.
T40:3L3fsmr§nagzi§eflf {T;O;;’flé?na;ltiz ::Jl.c(ljglgt;?;metres. fd - ’ Z,‘-;L 5_ > 2 ¢ g
Complete the histogram.
A |5 x 3 =5l
B::20X1%43’8
100- (4514 [4) =27
so Em>15m =217

fd= 21 527
10

(Total for Question 22 is 3 marks)
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23 A solid shape is made by removing a hemisphere, shown shaded, from a cone as shown
in the diagram.

Diagram NOT
accurately drawn

N

The radius of the hemisphere is 2xcm
The radius of the base of the cone is Sxem
The vertical height of the cone is 6xcm

The volume of the solid shape is 69487 cm’

Work out the total surface arca of the solid hemisphere that has bee Flrcmoved

lhe cone. Conf' ém\§ ef(’

o i) - ) 7
20 gul ’ 0 =16
13 - !5_5—‘55.2m b e 5375/,

SAof o rrt+ boris

hfmiSPh(:’ft’ _: (ﬂ'k 10'756)) + (2’{7 x [0 75’52)

=G0 = 367
= (090 am®

17

) O 00 R 0 m om

VIV SHINPAINMIONGE U VANVSIHLNIZHEMIONOG L

o VAUV SIHINILMION O



|
i 24 Apolygon has n sides, where n > 5

The interior angles of the polygon form an arithmetic sequence.

The smallest angle of the polygon is 84° q iy 84_ Cﬂ =~ 4_‘

The common difference of the sequence is 4°

Work out the sum of the interior angles of the polygon.
Show clear algebraic working.

| 5 2 _51_,[2)(84 +(n—l)x4:]

sum of < (n-2)xI180
interior

Gt 2t-2n = 1800 - 360
- B 4360 =0

ot ~hd lHI =0
(n-45)(n~t) =0
sk, reject o n 45

2 Sum = (45“2) ¥ 180
= 740

I
- Jo

) O OO

HE=E
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25 f(x)=17- 3x°+ 12x

Write f(x) in the form « — b(x —¢)” where a, b and ¢ are constants.

s [xl-—lrx] +17

-3[(3( -2) -4 | +17
_3(x-2) 42 +17

f
i
29-3(x2)
5 T
(Total for Question 25 is 4 marks)
TOTAL FOR PAPER IS 100 MARKS
|
L v,
28
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