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

1 (a) Factorise )*+ 27y

)tk ouk o common
= 4 (Y+27)" rtactor of vy

(b) Simplify  (#)? )
0
NG mullpl WS Wnan tn
(t) -t brackets  (2x2-=¢) L

9

(c) Simplify 2
w

q:} ndices rule .

- =T ~x & o-b
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(Total for Question 1 is 3 marks)
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1G

2 The diagram shows a square with perimeter 16 cm. — =% cm
| Y2 sem . SO, each Side of
A square 's 4(m
N length.
@ 2 cm
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Work out the proportion of the area inside theLtquare that is shaded.

/ cotal oo of sauUW® =g 4. (fcm?

oueo Of A ® \_ _ zcmz

X4
2

owea of & & 2X4 . gt
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(Total for Question 2 is 5 marks)
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3 David has designed a game. s
He uses a fair 6-sided dice and a fair 5-sided spinner.
The dice is numbered 1 to 6

The spinner is numbered 1 to 5 tCt&\ mMmon Q\'I \‘n " ot

(@]
Each player rolls the dice once and spins the spinner once. Bie 8
A player can win £5 or win £2 20 4 ‘E \ = ‘{ 3 O 1]1]5]1]
e
-
Win £5 Win £2 =
, 3
rolla’5 roll a1 W\Y\- £5 ;:
and or g3
spina5 spina y Rt
both S

~ | o
B /6 o
5 :

David expects 30 people will play his game. C nun !: S (i) e’ |
Each person will pay David £1 to play the game.

(a) Work out how much profit David can expect to make. P(SPI'nnigﬁ 5) = \/ S O

. 5 numbess on spinnesP 3

S0, P(WINNING £5)="/c % '/5 = /oo |
expeching 1 person to Win ts.

Win £9

dice spthner
'/S/P/I ox/se D eﬁ“{ G peple to win

/ 1 \‘anoé 7'/%/&‘&4/

¢cX'/5= /30 :

/ ' o 50’!'\'\6"5/ money In ;:2’;:)54-
Dot ]V e e

hot 1 30- 25 45 difblente

(b) Give a reason why David’s actual profit may be different to the profit he expects to
make.

................... (:b..Q..“...4..(’.;.Mp.e,..Qb.e..d..u..‘.p.(..Q..4..lf.t...4...4.I.S.4...4...C.a.lu.C.M,L.C&LE..O(..‘...4.(4.5.!.)0‘9...4...
___________ probabulity, buk Ehe  actual number of 7
lWwihners 18 down to chance.

(Total for Question 3 is 5 marks)
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4 Triangle ABC has perimeter 20 cm.

< AB =7 cm.

g BC=4cm.

% By calculation, deduce whether triangle 4BC is a right-angled triangle.

= Side CA = 20-7-4 =M.

S| S0,CA is the lmgest side.

S 11g the tnangle is r«gh%—ahgled,czf 1S the
2

1 ctenuye.
o P&/thagovas‘ theotem: Q' +b":c” iu{p
C being the hypatenus¢
L abT 7 49t 162 65
(g CI’- q LI 8] | d
65 ‘:/:-8"50 AABC ‘S nd “uabtzl*l-;o_g!‘?'g‘!a;ie-‘.is;lmarks)
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5 One sheet of A3 card has area g m>.

The card has a mass of 160 g per m?.

Work out the total mass of 25 sheets of A3 card.
. \ N =
¥ = g S0, Tsheet 1s 20g

e e
*ég’*g® LGS (% VIS e

S
-

22

55

<
<

5
5

S5

%

75 Sheets = 25)/203 = 500g

(Total for Question 5 is 4 marks)
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6 (a) Work out 2i><3§

Give your answer as a mixed number in its simplest form.

Ll/‘f:%“"ziz% 3‘/3:-(1-

(b) Write the numbers 3, 4, 5 and 6 in the boxes to give the greatest possible total.
You may write each number only once.

| maiw Yu Wachay
6= -

| 1
_® } /4 w/w( /3 Jof
. m aximum valu e
we the largest numbe;
as whole rumber] to

give the la/gest valu e 0

(Total for Question 6 is 4 marks)
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7 A shop has a sale.

Microwave ovens Combination ovens

% off normal price 40% off normal price

A microwave oven has a sale price of £90
A combination oven has a sale price of £84

‘‘‘‘‘ Which of these ovens has the greater normal price?
:jzg;j; You must show all your working.

o MiC oW oud (% Gl{ /50 /3 fCMa(n;ﬂg:)

190 Is /3 of normal peice
S 145 18 \/32%2 U>40>£]35 1 SO the
Mis 3/33‘“ Combina.an oen haj

L the greater homal
Cambinabon_oven [10°/ off, so (O logk]  pNce.

0% -
c,(‘; O HL‘)%(
Xw[m/c - £1¢ p

1004 40y *
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(Total for Question 7 is 4 marks)
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8 Work out an estimate for  /4.98 + 2.16 x 7.35

L}-%"‘S BIDMA S

1z (;’u“d“ [svaxn = [19

Sig.£i
‘0;030’0‘
IR J <\
So anspey ey between
4 and 4-5. o fTE2

(Total for Question 8 is 3 marks)
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9 Here is a cuboid.

e

A
v

3x

All measurements are in centimetres.
X is an integer.
The total volume of the cuboid is less than 900 cm?

Show that x < 5

volume = ¢ x 32 x 2o¢ = § >

(x® <900
- ( )=

. A
x < \50
J15C . |S Gh in(:eggr,so

S150 F musk be equal teor
lewy than 5 . ~x(§

e
AT
o
3
SRS

5
T
h
>
3
3%
S
Sy

(Total for Question 9 is 3 marks)
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(Total for Question 10 is 3 marks)
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11 A solid is made by putting a hemisphere on top of a cone.

E

e A

L 1

A é Volume of cone = —zr’h h
R 3

oz

e 5x

e

:‘:31‘: Ll"x-

B 4

2 Volume of sphere = — 773

o v NG

The total height of the solid is 5x volume cf hem ( Sp\r\@re :

The radius of the base of the cone is x

The radius of the hemisphere is x ‘/2 X ""'/3> « ™ x 13 - 7 n 2

X
L | 3
@ (half as it is ahemistm)

volumeog cene
AT X K b= &4 7’

((¥]

A cylinder has the same volume as the solid.
The cylinder has radius 2x and height 4 .
All measurements are in centimetres. (:O £Q l \/Ol U w\u 0] L ¢ l ‘ d .

Find a formula for / in terms of x 2

3,4 2 2
Give your answer in its simplest form. 3 x4 t’;—rTI = QTT"-X—
volurme ¢f yhincr
ouea of base xheight

> Rx(2x)ixh = 4mx*h

Qh _ K
Gt x’h = 27f=
12°h = 72 ~
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(Total for Question 11 is 5 marks)
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12 ABCD is a parallelogram.

B > c LBAE-/DCE

E is the point where the diagonals AC and BD meet. on d ( ’4 B E - LCD E_
Prove that triangle ABE is congruent to triangle CDE. QS CJJtC rnote on g [es
ok equal
AB=CD  because opposcle sides ¢f a
paraelogrem are equal in lenglh

hence  AABE is cengruenk to ACDE, (s
thwy hawe 2 angles the same  and gng

Sihe the same — ASA conditiar met

(Total for Question 12 is 3 marks)
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13 Mr Brown gives his class a test.
The 10 girls in the class get a mean mark of 70%

ﬁ The 15 boys in the class get a mean mark of 80%

B>

L Nick says that because the mean of 70 and 80 is 75 then the mean mark for the whole

% class in the test is 75%

& Nick is not correct.

B = Is the correct mean mark less than or greater than 75%?

i]ig]i You must justify your answer. |O+15=25 , kokad

1)

= [ mork tor . studen ts

5 | total mark for 46490, - 7007, |

o J r 1900,

‘Otal W\Otfll {0 : \Sx 60‘/6 = ‘QOO‘/C WM fof: - 4

bOVS class 25

\'Otal YV]QH( LOY ,qOOO/, :76‘7,

all students - 96% 375

(Total for Question 13 is 2 marks)

(4 _ \/5\/)1(,: i \/g) simplifies to J13

- —expand brackets

(4 -3) (1) = |l%+3m—m-3
= 16-3=13
(4-{2) (4 +3) 3 3 _ JZJE:J@-

Ocy o E 3
rattanalise
dunominalor!

(Total for Question 14 is 2 marks)
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15 (a) Find the value of /8 x 10°
3
= % x ‘[0

= 92 x j0r (090

1 1

(b) Find the value of 1442 x 64 3

=J 144 ¥

3z

! ' ! |

S A 3u3t T 3r

o€ =
~ 2
xX=—2 (Total for Question 15 is 5 marks)

- 9200 L

_ \ -
= 12 ¥ - Yaxyyy-gy
= I
=12 -2 @
(c) Solve 3% :é

0 = 3. 22D [ =_Z_i§)+z - =7

cocoss

16 The probability that Sanay is late for school tomorrow is 0.05
The probability that Jaden is late for school tomorrow is 0.15

Alfie says that the probability that Sanay and Jaden will both be late for school tomorrow
is 0.0075 because 0.05 x 0.15 = 0.0075

What assumption has Alfie made?

When ements A oncl B ol (N
P C /l'/)B ) = P(/H X P(B) (Total for Question 16 is 1 mark)

Yhe events are independent
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17 Solve x*—6x—-8=0

Write your answer in the form a + Jb where a and b are integers.

quadratic formumlot— x = ~bt/b*Hac

x=éjf—oz— §(Ix-3) _ GT‘BZBZZT 6 6%
2 x| B L 2
V68 = T =J& W7 20T

|

(Total for Question 17 is 3 marks)

18 LMN is a right-angled triangle.

N
'par%]
P 0

YA
pacts

L M

Angle NLM = 90°
PQ is parallel to LM. , G

e area of triangle is 8 cm? : Q aS tm ba‘se / m’
%Ee area ogriange ]L)ggis ;86 cm? th e, t‘Ylahg ' 6 5 PNQ g.!/’;d

Work out the area of triangle LOM. L p@ ’S . th e SOm e,
the height of \RYs
2% that Of PNQ.

PL= 2PN length scale factor:3
/G, [N=: 3PN orea SColy jactor= 349

art o 0f (MmN IS 9x area of PNQ,
gxq = 722¢m

orea of QM 77-16-8= N 8em

Telatetetetets!
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Jotetotels!
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(Total for Question 18 is 4 marks)
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19 The histogram shows information about the time taken by cyclists to finish a cycle race.
y
Frequency
density
07
70 80 90 100 110 120 .

Time (¢ minutes)

f c-w

(1) Work out an estimate for the number of cyclists who took more than
105 minutes to finish the race.

st bar:  grequeney 7 s, haightt of 73mald
/ donscty 10 / squ‘gw —_[o./

7 cyclists took 80 minutes or less to finish the race.

"
@*@%' HY- :‘\’4..44
SELTORREE

R0
e
S

FeaseeT et o ttetetyt
pletetieatetetotatetetils
RS

|0C-(20 bar . helght=1-2
Frqunug = 12 x20=2

R R
S
[ 8 14 ioeeiess
R
SRS

s
Ko

5
<

%
AN
SO

i k-
s

(i1) Explain why your answer to part (i) is only an estimate.

CXhe doto [Soin groups, 5o e induvidual data
................... pornts ore wnknown.

(Total for Question 19 is 4 marks)
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3x+ 6 . x+5
¥’ -3x—-10 x° —25x

Jioxctonée tacth expressia if possible:
Ix+b= 3(x+2) .
. diffe tw
1= 32-10 = (1)(xX-5) /_Q”quszwo
LP-25x= 2 (*25) = XC+5)(E-5)

3(x*2) . x5 _362) | xS (xS)
(4205 7 ol t5)x-5)" a9 -5) 145
= BEAD)@EAS x=5) Caniced Lo
() (e+5)(x=5) " gc’m“,,’;'d
= 3

(Total for Question 20 is 4 marks)

20 Show that

simplifies to ax where a is an integer.

21 Solve the inequality x22 > 3(x + 6)3 e 'CP and,
-3z-18 [ X" > 3x+I§

K?.__BI_]& >O )-32:‘/5'

{tactons e

(x+3)(2-6¢) >0

f‘é\/@ X <=3, ¢

(Total for Question 21 is 4 marks)
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7

22 The line / is a tangent to the circle x* + y* = 40 at the point 4.
A is the point (2, 6).

The line / crosses the x-axis at the point P.

Work out the area of triangle OAP. - ‘ 0

{ Q. duan . 6-0

9 A 820 208andap

2-0 e ends

Srad.l'm+ oL AP = - are‘g—vg'_
reciprocd

Qquatfm of ¥an3enl-2 j:YY\’.)H-C
3'—' E) = —é xX= Z

at P,B:Oi;@t—_'_x 20
2 3

L - 2C

z X = &2

area of tnangle="/2x basev pependicular
6 outa= Yz X 6 x20 height

= 60
P =

T

v

20

_____________ oo

(Total for Question 22 is 5 marks)
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