Z oz obied
mmem  FOSE VIOZIE0/E0

"SOAGV-TLONDBZCILWWZIENT 6 HHEWS I UDOCIE I AMSXER] IPUIROYVY ORIV 0S0AS 0 s ADMN 10S UOYCG G RaILIoUE I SAN
AT R T o = SR AR AL A T T T ST e T u-\ Ry R B Sty R = EEtE 2

GCSE Mathematics IMAQ

Formulae: Higher Tier

Volume of prism = area of cross section X length

4
Volume of sphere = gm‘3

Surface area of sphere = 472

N

In any triangle ABC

a b
sind sinB  sinC

54

Sine Rule

Cosine Rule 2= bH + ¢2—2bc cos 4

Area of triangle = —;— ab sin C

You must not write on this formulae page.
Anything you write on this formulae page will gain NO credit.

Area of frapezium = % (a+ bh

Yolume of cone = é—nrzh

Curved surface area of cone = v/

N

/ h

4

The Quadratic Equation
The solutions of ax® + bx +¢ =0
where a # 0, are given by

e 1/(1;2 ~ 4ac)

2a

X

I




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

You must write down all stages in your working,

s
o :
Igo®- Ko o
Diagram NOT
accurately drawn
D > F
Attes nonke gendy 2
ABC and DEF are parallel lines.
BEG is a straight line,
Angle GEF = 47°,

Work out the size of the angle marked x.
Give reasons for your answer,

A ﬂ.é) (,P/) on &

S owg W dine,

)

... (Total for Question 1 is 3 marks)
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385x14.2

184 -5.9
Write down all the figures on your calculator display.
You must give your answer as a decimal.

S46 L 43936

2 (a) Use your calculator to work out

P

125
(2)
(b) Write your answer to part (a) correct to 1 significant figure. 40
(1)

(Total for Question 2 is 3 marks)
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3 Pradeep wants to find out how much time people spend playing sport.

He uses this question on a questionnaire.

(a) Write down two things wrong with this question.

(b) Design a better question for Pradeep’s questionnaire to find out how much time
people spend playing spott.

Mo g

How much time do you spend playing sport?

[] [] []
0-1hours 1-2hours 3-—4howms

LA 3] i:
vk AUnae olo fj oLk d f’é’fnff’t £ | rP 1ﬂ 3‘(;’0}’

we ol 7 I

PUSTE |-

— Dpn— D hotn rrove e
e = 2 5 bz,

(2)

... (Total for Question 3 is 4 marks)
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4 On the grid, draw the graph of y = 3x - 2 for values of x from -1 fo 3
\
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%5 Mr Weaver’s garden is in the shape of a rectangle,

In the garden
there is a patio in the shape of a rectangle
and two ponds in the shape of circles with diameter 3.8 m,

The rest of the garden is grass.

< Diagram NOT
accurately drawn
patio
9.5 m
-
28 m

Mr Weaver is going to spread fertiliser over all the grass.
One box of fertiliser will cover 25 m? of grass.

How many boxes of fertiliser does Mr Weaver need?
You must show your working.

(4 - 2) Ko = 134 Am
3N
vag) = Rl

a2
(3 dzax R =
(349 - (2 X
L2 Al SoRsz A HE

Wi Meaved nosdo B bexs Y Je LE s

(Total for Question 5 is 5 ma_ijrlgg)ﬂ o
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%6 Potatoes cost £9 for a 12.5 kg bag at a farm shop,
The same type of potatoes cost £1.83 for a 2.5 kg bag at a supetrmarket,

Where are the potatocs the better value, at the farm shop or at the supermarket?
You must show your working. T e Y
y gWM a5 >S5 = 0 Ky
«(: CALITL 5 J/LOF f_’_ 7 -
he e o ‘[: ‘. * 8 o '
L4 = 9 .
' _ 2B \4;) ):)C?Lﬁ_) +he } Asrn § r’

3 OenlL .
wu Chaafe b:j 3 pent

(Total for Question 6is 4 marks)
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7 The scatter graph shows some information about 8 cars.
For each car it shows the engine size, in litres, and the distance, in kilometres, the car
travels on one litre of petrol.

oars s i

16

14 | El ] LELED

Distance
(kilometres)

A 4

(U T ——

0 1 2 3

Enging size (litres)

(a) What type of correlation does the scatter graph show?

Negodeove o rreladion
(H

A different car of the same type has an engine size of 2.5 litres,

(b) Estimate the distance travelled on one litre of petrol by this car.

Hf&' kilometres
(2)

_ (Total for Question 7 is 3 marks)
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(2)

(b) Enlarge triangle B by scale factor 3, centre (1, 2).
(3)

__(Total for Question 8 is S marks)
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9 Linda is going on holiday to the Czech Republic.
She needs to change some money into koruna.

She can only change her money info 100 koruna notes.

Linda only wants to change up to £200 into koruna.
She wants as many 100 koruna notes as possible.

The exchange rate is £1 = 25.82 koruna,

How many 100 koruna notes should she get?

200 X AH58R = 5164
‘SLéi{ e 5\’@’11

o

100

............... L o N

(Total for Quesﬁon_ 9is3 marks)

190 1 is an integer such that —2 < m < 3

(a) Write down all the possible valucs of .

m > - &
m &5
~), 0,1, R, 3
(2)
(b) Solve 7x~9<3x+4
“’}DC““OI s A 4- I\f
- B0 - 5K
A.',\, 5C ~ 0'\ < ‘\‘
a9
P G <13y D";)“’)D\@
( < B RS
(Total for Question 10 is 4 marks)
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11 The equation
¥-6x=72

has a solution between 4 and 5

Use a trial and improvement method to find this solution.
Give your answer correct to one decimal place,
You must show all your working.

o Te Goe = X , _("‘3 mmenk
w T aroan s A e smed
3_ 30 = 49 oo 10
\ 50 - - |
5 | q,ﬁ 9\#«6 - HA432I v o gimal|
. | 423 - a5 A8t Foo € madd
As & - 5 g f= 701; oo Sraalf
,3 ; A][r 3 D\f)'& ‘5‘3 “‘
L : - A A
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! c s 3 aq( = 64736 O 5:”
j /rl 4y 3 R = 75 623 jﬁ\)ob}j 9
F CT o - o192 MO
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46\ 40612 = 2768~ ozl 40 Jorel
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12 The probability that a biased dice will land on a five is 0.3
Megan is going to roll the dice 400 times.

Work out an estimate for the number of times the dice will land on a five,

I3 Bob asked each of 40 friends how many minufes they took to get to work.

The table shows sonie information about his results,

- - TR e 50 i o . s ittt e e ‘ ‘m:h; r}f‘/i 0{( b’
Time taken (m minutes)r Frequency i’YW d f o ‘ ”? jw “9 DR F;_
0<m < 10 3 _IX3 1S

............ . I & T i
10<m <20 8 gJ el X § =120

B A TR LA PP
_0<m<a0 S - 25 |4x35 < i

A0 <arg 50 . I o N i 4’5 Lz.yes

— el 40 — \
Work out an estimate for the mean time taken, ‘*’O"f?’v( = 1130

meon = 130 = 282b

PEAET S

40

”29{25 minutes
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14 (a) Expand and simplify (p %
PR 4 p = AP
f

a0
A pbp - 256

(b) Solve =8

Hw - §

{
o
\
<8
(6]
<
&>

i

i\
D
¢

\
—~

LR TR _a

(3)

Lieniy O TV Lo
(c) Factorise x*—49 GL'V}’} 4 }

(e ) G- 1)

(d) Simplify (9x%y*)? - S 0% g 3 3
B (gl (B )

___(Total for Question 14 is 8 marks)
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*15 Henry is thinking about having a water meter.

These are the two ways he can pay for the water he uses.

( . VWater Mefer ) No Water Metér ”
A charge of £28.20 per year A charge of £107 per year
91.22p for every cubic metre of water used

L 1 cubic metre = 1000 litres )

Henry uses an average of 180 litres of water cach day.

Henry wants to pay as little as possible for the water he uses.
Should Henty have a water meter?

At akes " ’?/Jtﬂ’% 1 B

Y a._;.
;l&f:iz\) s Ty 'V

1§ox 365 =
(5300 5 LDOO
Gt xci\fza:: o

54931549 p w20 =

)y 0D

C:; b ! /} C{’Li”}‘fc "”h\,{')(_Ygﬁ.
s qde 154 peate.
+ 8% 13

Yea . Lﬁk s Cheaped j,fo/ Il o hay o

(Total for Question 15 is 5 marks)
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0’\,0(&3 Diagram NOT

accurately drawn
6.4 cm

LMN is a right-angled triangle.

MN = 9.6 cm, ; e \
IM=64cm. ‘S)OH“ | 0 A

Calculate the sizc of the angle marked x°.
Give your answer correct to I decimal place.

e I ol
e

o

o ifgl&q

PAS = G
- 4 ged '
) _4ga

____(Total for Question 16is 3 marks)

17 Liam invests £6200 for 3 years in a savings account.
He gets 2.5% per annum compound interest.

How much money will Liam have in his savings account at the end of 3 years?
‘J)E \ij,&gu’ = G QO% m?;) b = %ﬂ f o) 5 {m,{,’.;z.fz@u(f ;
| OO
L an0 158 = L 6355
Cass x 25 = K58 ¢F5 intenal
e

Q/ﬂdm U’Q_QJ , 00

_H. 513 ¢35

B ~ L6513 88

L

| y OO .
~k65W3f&9-¥}é&f&§ £6C16 F3 |

(Total for Question 17 is 3 marks)

Lo 355 + 158802
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18 The diagram shows a quadrilateral ABCD,

C
16 cm ‘fff_"b; O Lk
O 1 Diagram NOT
P e accurately drawn
A A
12 cm

AB =16 cm.

AD =12 cm,

Angle BCD = 40°,
Angle ADB = angle CBD = 90°,

C{iiculatc the length of CD, o
Give yom;;nswer cotrect ;o 3 mgmﬁc;nt figures, f(/ —waﬁ 5 ch} MO 2
@LD( - Bh AR J
L AL
, 5D -

‘(SID I j 0. 5&’9 3(}%’1 .
SOH (A TOA

10 583 = (wa 5OU
L

10/ 583 O
Lod 50
[ 6t HS “q = P

b B

... G

- (Tota] for Question 18 is 5 marks)
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1 21 Prove that
(21 + 3Y — (2n — 3)* is a multiple of 8

for all positive integer values of »,

+3) = A{GQF\‘QO Yen+4
(2n+ P LanT3 qn,’”y o g

?}> (Qnri?’) - é\lﬂ _ (‘)ﬂﬂéjm% ¢
o A{GQW ]lm + f.

(2 n-

ﬂng F1Rn 9 ~(4n

‘ 2 A~ volues
14n = g(’an) ((\ﬁnfﬂ"l Dwt)

Up e Of
f yool Koan e AP J

L\,«\Zz 41 {2 - 0]

.. (Total for Question 21 is 3 marks)

- 3 Wokhe Hhe
22 Solve 3x2-4x—-2=0 Q # A{ (zu D?(J«erLt C
Give your solutions correct to 3 significant figures. RPN 3 jxuwme,
)j e b%—_ 4oy C
K B T e
200 V
(‘M’M R se = 100 390 or ~ 340
- 7 rA
- + 16+ :’lq L 0 3{9’,}_
- AELZMMEM o= 1R er
_ oyt Ja
i T
&
= 4+ ¢3245
W*M_.»—w:*‘“” T
G

(Total for Question 22 is 3 marks)
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23 (a) Max wanlts to take a random sample of students from his year group.

(i) Explain what is meant by a random sample.

............ Ev’fq’3rnem«bmﬁp}'\’kﬂf’%‘wié@"&mﬁJ\M_w

(

JMl.ed—i"?(i

(ii) Describe a method Max could use to take his random sample.

'\*U’Wb‘a‘/MLLJ“_{:”“OLQ'&W{qugﬁYN[)WLO}%}/U‘LWL/{;

(b) The table below shows the numbers of students in 5 year groups at a school.

Year | Number of students

Lisa takes a stratified sample of 100 students by year group.

Work out the number of students from Year 9 she has in her sample.

N34 ¢ 100 o2
|40

\P
Qo 964a)
2)

o (Total for Question 23 is 4 marks)
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Diagram NOT
accurately drawn

ABC is a triangle.

AB=8.7 cm.
Angle ABC = 49°,
Angle ACB = 64°,

Calculate the area of triangle ABC.

Give your answer correct to 3 significant figures,
M Jine vl
. @,

b P

—-
s

o C
son B dan

My

_Aa9:3

eossilBOO 4141

..._(Total for Question 24 is Smarks)
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25 Carolyn has 20 biscuits in a tin,
She has

12 plain biscuits
5 chocolate biscuits
3 ginger biscuits

Carolyn takes at random two biscuits from the tin.

Work out the probability that the two biscuits were not the same type,

? re badow Lb’kﬂ @jw Mo dJeme J(Tﬁ dog -
‘ B, S N ! + 2%

i Er3 L 2 f ( 20

5 ) 0\ > ( 20 } @_b

2% STy sy
: Pl o n C{,oc.@)m;{:fa < “@
5%
R s
= }R’ A& 0O

. (Total for Question 25 is 4 marks)
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P
b Diagram NOT
y y §G accurately drawn
T4
Q ba 4
OAB is a triangle,
Od=a
i
OB=b s Wi
s B - A Gy o
(a) Find 4B in terms of a and b, A - b
L A4
b P -
- (1)

P is the point on AB such that AP:PB=3:1

wey..
(b) Find OF in terms of a and b.
Give your answer in ifs simplest form,

Gf - 0 + L BF

lf )
_b)
_ pL (e
- b /
i »yra~Léb
= b 4 4
3 b il a
5 X y
7 v 3b)
OF L (o

_____(Total for Question 26 is 4 marks)
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~ TOTAL FOR PAPER IS 100 MARKS
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