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

You must write down all the stages in your working.

1 (a) Simplify a x a
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(b) Simplify wh !
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(c) Simplify (8x°y*)
2 gel 3x2
8% w Y
&L‘- wl & 6
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(d) Make ¢ the subject of c=t -8y

ce8v=b>

£ - 3,( C+ 8V

(Total for Question 1 is 6 marks)
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2 Danil, Gabriel and Hadley share some money in the ratios 3:5:9
The difference between the amount of money that Gabriel receives and the amount of
money that Hadley receives is 196 euros.
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Work out the amount of money that Danil receives.
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(Total for Question 2 is 3 marks) ?

3 The diagram shows triangle ABC ;
y 6B _ ik

Diagram NOT ot

X accurately drawn

8.4cm\_ 65° 2

Work out the length of the side 4B </
Give your answer correct to 3 significant figures. 8%

Sin 65 = Ab
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(Total for Question 3 is 3 marks)
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4 Sarah makes and sells mugs.

One day she makes 150 mugs.
Her total cost for making these mugs is £1140

Of these mugs
2
3 are small mugs

32% are medium mugs
and  the rest are large mugs

Here is Sarah’s price list for selling each mug.

. DONOTWRITEIN]

MUGS
%
3 ,{,5: Small £8.50
- Medium £11.20
Large  £14.20
s
S Sarah sells all 150 mugs.

-4
IR

Work out her percentage profit.
Give your answer correct to the nearest whole number.

I$C>mu83 =

‘4
A
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£ nub

Sl Lx186 = 606 Lo x 8'S6 = S\
S

RO = 53366
Meoliom 03 x 186 = 0% L@« |}
LRAx 420 = S4bLO

<+ Ibuy

)5@.—@0 +43)= L

!Ouak

i’)roﬁ,t -~ Iblhl —LLLO = SOk

70 = S04 , 160 = LU Q.-
VL A . % S %

(Total for Question 4 is 5 marks)
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5 Jenny has six cards.
Each card has a whole number written on it so that
the smallest number is 5
the largest number is 24
the median of the six numbers is 14
the mode of the six numbers is 8
Jenny arranges her cards so that the numbers are in order of size.
(TRIZSY;
5 24
44444444444444 | <O
(a) For the remaining four cards, write on each dotted line a number that could be on
the card.
3)
A basketball team plays 6 games.
After playing 5 games, the team has a mean score of 21 points per game.
After playing 6 games, the team has a mean score of 23 points per game.
(b) Work out the number of points the team scored in its 6th game.
= R\ x 5 = 108
4 Moon = X1 8o ol
= 2 8 X A = ‘ 58
bgomao  MeOA = Q3 so lotod
D ”f ots. = 128 -10S
3)
(Total for Question 5 is 6 marks)
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6 (a) Solve the inequality Sx-7<2
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(b) (1) Factorise Y =2y 35 1,28
52 & t5-4
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(ii) Hence, solve Yy =2y-35=0

(oc + 8) (= -1) = O
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(Total for Question 6 is 5 marks)
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7 #£=1{4,5,6,7,8,9,10, 11, 12, 13, 14, 15}

AN B=1{5,10, 15}
B'={7,8,9,11,12,13,14} so B - LbL,10 15
A =1{4,6,7,8,14} ao A = S, A410,11,12,13,\&

Complete the Venn diagram for this information.

&

7 2 Iu

(Total for Question 7 is 3 marks)

a=42x10% b=3x10"

Work out the value of a X b
Give your answer in standard form.

4 X x B x 10~ 2%« [Ows

-2, +148
-6 x 10

v ™
1S L « '™
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“&bx I'O\ }Q,éx\,é‘zz

(Total for Question 8 is 2 marks)

R 00O O arem
P 6 91 9 6 A 0 8 2 8

vauy SiHLNIIL¥MIONOG

JLMM 10N S
%% PXSICX 0.0 004 X X X
00 0. 0.0.0.0.0.9.0.9.0.0.0.0.9.0.9.0, XKAHAX XXX XX XX XX XX XX

| VBVSHINGGIMMIONOG

) s



7~

9 The diagram shows isosceles triangle ABC

17.5cm 17.5cm

28 cm

AB=AC=17.5cm BC =28 cm

Calculate the area of triangle ABC

o s 2+t - 2be Cos A

cos A = br«c®-at
2bC

‘e

1R 62 4 |3.52-28%
RalF$x1=-8

< -0‘2‘8’
A - cos” (O28)

= 10b:260. -

P(:Y‘Q«Ou':—\-.
2

=y

T8 x L3S v SLtn\Ob2b.. .

(Total for Question 9 is 4 marks)

Diagram NOT
accurately drawn
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10 The straight line L has equation 2y + 7x = 10

(a) Find the gradient of LL

&éj:"qm"t\(b

(lj.-: -3:Sr+S

(b) Find the coordinates of the point where L crosses the y-axis.
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C
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5: c3:5x0® 5

(Total for Question 10 is 3 marks)
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11 Himari invests 200000 yen for 3 years in a savings account paying compound interest.

The rate of interest is 1.8% for the first year and x% for each of the second year and the

third year.

The value of the investment at the end of the third year is 209 754 yen.

Work out the value of x

Give your answer correct to one decimal place.

200 60 x 1018 = 2c° . 20G478L
% s aeaasy
REOCEG ¢ 018
= 1-030..
sc = J1.020. ..
= |:OLVSC0...
so 1'% 1o
X= 1'5 .................................
(Total for Question 11 is 3 marks)
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12 The table gives information about the times, in minutes, taken by 80 customers to do
their shopping in a supermarket.

RS

o
Time taken (¢ minutes Frequenc s
( ) quency §§%
0<1<10 7 B
10 < 1<20 26 M‘
=
20 < t < 30 24 =
30 <t < 40 14
40 < t < 50 7
50 <t < 60 2

(a) Complete the cumulative frequency table.

Cumulative

Time taken (z minutes) frequency

0<1<10 2

0<t<20 32

0< <30 S 2

0 <t <40 ey

0<t<50 38

0<t<60 80

1)

(b) On the grid opposite, draw a cumulative frequency graph for your table.
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L (c) Use your graph to find an estimate for the median time taken.
oore
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= Crcwgb oveceplocl ofy L1 k) (1)

:_'T’::: One of the 80 customers is chosen at random.

0= (d) Use your graph to find an estimate for the probability that the time taken by this
SRS customer was more than 42 minutes.
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(Total for Question 12 is 6 marks)
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13 (a) Expand and simplify Sx(x +2)(3x—4)

S5sc (e - Lixe + boc -8)

1S2? - 2022 + 38=x* - 4LOx
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(Total for Question 13 is 6 marks)
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14 Aika has 2 packets of seeds, packet A and packet B
There are 12 seeds in packet A and 7 of these are sunflower seeds.
There are 15 seeds in packet B and 8 of these are sunflower seeds.
Aika is going to take at random a seed from packet A and a seed from packet B
(a) Complete the probability tree diagram.
packet A packet B
sunflower
sunflower
not sunflower
sunflower
not sunflower
not sunflower
(2)
(b) Calculate the probability that Aika will take two sunflower seeds.
[R 15 180
St m
e —
444444444 180..L.45)....
(2)
(Total for Question 14 is 4 marks)
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15 A is inversely proportional to C*
A=40 when C=1.5
Calculate the value of C when 4 = 1000

—_—

C'L CT;- |-52
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1600 = 4
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(Total for Question 15 is 3 marks)
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16 The diagram shows a circle with centre O

C Diagram NOT
accurately drawn

\

A, B and C are points on the circle so that the length of the arc ABC is 5cm.
Given that angle AOC = 55°

work out the area of the circle.
Give your answer correct to one decimal place.

55;(\'['st5

—

360

D:3bOxS = 10 L17...
SSw

W0 rocws = 5206817 ...

L
Arm - ﬁx 5.&08’?.
T 8S-R3939. --
)]
[ 1dp)
AAAAAAAAAAAAA 86Qcm2
(Total for Question 16 is 4 marks)
1\ y
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17

A and B are two similar vases.

4 Diagram NOT
T accurately drawn
10cm 15cm
A\

Vase A has height 10 cm.
Vase B has height 15cm.

The difference between the volume of vase A and the volume of vase B is 1197 cm®

Calculate the volume of vase A

lengtn scode foctor = 1S

Volume sale foctar - )68
= 3375

You & - YoLA = 1147 orn®
\Vorg = Yoa A &33S

3.378Nora - Vora = A%

\Voa (3375-1) = 1142
R-375 sou

(Total for Question 17 is 4 marks)
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18 A=w—- —
y

w = 3.45 correct to 2 decimal places.
x=1.9 correct to 1 decimal place.
y=15  correct to the nearest whole number.

Work out the lower bound of the value of 4
Show your working clearly.

w = LS
506 Yauss

(Total for Question 18 is 3 marks)

J

arom R 0O 0
P 6 91 96 A 01 9 2 8

19

Turn over »



( )

19 Solve the simultaneous equations

3X*+y —xy=5
y=2x-3

Show clear algebraic working.

(,31 = (Qoc -3)(22-3) - Lo -125¢ ¢ 9

39c® & foet 1oc+q -2 (22 -3) =S

Joct 1o +, ~dxe> ¢332 =0
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CSm-Le) (¢ -1) =0
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(Total for Question 19 is 5 marks)
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20 (a) Express 7 + 12x — 3x” in the form a + b(x + ¢)* where a, b and c are integers.

&

RDEAK S
AKX HIRKL
o

F + 3(hoc-ach)

oV,

3

OO
K] (-

‘,4(\,“
Siihes

7 - 3 (22> - ko)

q-(3 Cgc - Q)l-h]

"

7- 3(x-)" 412
= 19 - 3[9&-&)1

3)
C is the curve with equation y =7 + 12x — 3x’
The point 4 is the maximum point on C
(b) Use your answer to part (a) to write down the coordinates of 4
< (9
oo ) )
1)

(Total for Question 20 is 4 marks)
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21 The diagram shows the prism ABCDEFGHJK with horizontal base AEFG \ii
J B
. g
Diagram NOT 59/ %
accurately drawn \gﬁ
S
ABCDE is a cross section of the prism where
ABDE is a square
BCD is an equilateral triangle
EF=2xAE
M is the midpoint of GF so that JM is vertical.
Angle MAJ = y°
Given that tany° =T
find the value of 7, giving your answer in the form M where p and ¢
are integers. 17
Lt Ab - BD: A& =DE =p . £F 7 g%
o Loc
AM : | o> elgof = J1Ae> = 2=
e QF Inongle
J—’—a./o_ J’/_l-/po"’ c sl 3
D JUIKC o 1 \2oc R -™ = Lo
)
éa/\(t.js QrtocdDd - @ IF }
2 d7= *
. J \\\
22
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P+
1<
S6 c>? {'E X 1?
mm——o
‘ﬁ -;)’ Ji2
= Q3 + {dd1A
A
L —
2 17 + I35
19
: Jeg +Jst
= (68 £ JST
T= o X
(Total for Question 21 is 5 marks)
Turn over for Question 22
. y,
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22 The diagram shows triangle OAB

B
Diagram NOT
Ly £~ Zhscurately drawn
M
N
) Lo - 3b
0
3a 4

— —>
0OA=8a OB = 6b

M is the point on OB such that OM:MB =1:2
N is the midpoint of 4B
P is the point of intersection of ON and AM

Using a vector method, find OP as a simplified expression in terms of a and b
Show your working clearly.

6M « Qb mg - L4b

@A = M;OA < —-éb+8&

BN :NA - LBA T Lo-Db

L
2
ON = bb + o.-% :Ja+3b
MA = Bo -&b

6P+ i [fece 3b) 0P : W+ N(Fa-2b)
(wwzrj O ) wugMA
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OP: Lo+ BMb OP « Qb « SAc. -RAb
2@ -2A)b « 8Ax

equanng o ondt b
ws= 64 36 - A
Be: -AN
SxdA = &-QN
bA = ol - dA

SN = 2
A 084S
M s o?tco‘ls = OS

0P : L x0-Sa + 3x05Sdb

29
5%
55

SXRRRS
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<
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X
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de. + L-Sb

%5

55

9%
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<5

b9%es
35
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“
25
4@§§%
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/A
XK RKRKXK
58

EA:

(Total for Question 22 is 5 marks)

Turn over for Question 23
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23 The diagram shows a sketch of the curve with equation y = f(x)
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/ 0
There is only one maximum point on the curve.
The coordinates of this maximum point are (5, 7)

SRR RRRRR

Setotetetetetetetetet

Write down the coordinates of the maximum point on the curve with equation

() y=f+9)
4— 0 (thoF

(i) y=f(x)+3
™d -

(Total for Question 23 is 2 marks)
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24 The curve C has equation y = ax’ + bx* — 12x + 6 where a and b are constants.

The point 4 with coordinates (2, —6) lies on C
The gradient of the curve at 4 is 16

Find the y coordinate of the point on the curve whose x coordinate is 3
Show clear algebraic working.

oL ﬁcac,:;lg:-é -6=ax23*b&21-|2&2f6
12 : 8a «4b
dvadmjcat/’t

2ol + Aboe -12

1]

dac

|l = ax? + Lbae ~1R
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(Total for Question 24 is 6 marks)
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