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/"You must have: Ruler graduated in centimetres and millimetres, Total Marks
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Instructions

® Use black ink or ball-point pen.

¢ Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions.

® Answer the questions in the spaces provided

— there may be more space than you need.
® Calculators may be used.

® [f your calculator does not have a z button, take the value of z to be
3.142 unless the question instructs otherwise.

Information

® The total mark for this paper is 100

® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

® Questions labelled with an asterisk (*) are ones where the quality of your
written communication will be assessed.

Advice

® Read each question carefully before you start to answer it.
® Keep an eye on the time.

@ Try to answer every question.

® Check your answers if you have time at the end.
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GCSE Mathematics IMAG
Formulae: Higher Tier

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

Volume of prism = area of cross section x iength Area of trapezium = % (a+ bh
f—a—
/ f
h
Ve o’eﬁ/'] [ h b ol
ebs i >
l—
4 1
Volume of sphere = —gmﬂ Volume of cone = —jmzh
Surface area of sphere = 477? Curved surface area of cone = v/
In any triangle ABC The Quadratic Equation

The sohttions of ax* + bx + =0
C .
where a # 0, are given by
b a —b + (b — 4ac)
X =
2a
B B

Sine Rule 4 . b -

sind4  smB smC

Cosine Rule # = b0+ ¢*—2hccos 4

Area of triangle = % ab sin C
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Answer ALL questions.
Write your answers in the spaces provided.

You must write down all stages in your working.

1 Here are the ingredients needed to make 10 pancakes.

Pancakes
Ingredients to make 10 pancakes
300 ml of milk

120 g of flour
2 eggs

Matthew makes 30 pancakes.

(a) Work out how much flour he uses.
|6 fancakes 3o Fanmh&s
{(LD% _Flpu_r |20x 3

340

£Fy

B e §

Tara makes some pancakes.
She uses 750 m/ of milk.

(b} Work out how many pancakes she makes.
lo Fav\cﬂh&s 2 5 favw.‘uhq; xS LS Patumlfuo
3oowml milk |So mli F 50wl

1)
g

(Total for Question 1 is 4 marks)
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2 The scatter graph shows some information about ten pine cones from the same tree.
It shows the length and the width of each pine cone.

Bl

(cm) R e £

5 6 T 3 5 10
Length (cm)

{(a) Describe the relationship between the length and the width of a pine cone.

Posibive ctorrelohion .

Another pine cone from this tree has a length of 8.4 cm.

(b) Estimate the width of this pine cone.

ko
(Aecept 61 ="6:4) €2

(Total for Question 2 is 3 marks)
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3 f=3g+7h
(a) Work out the value of fwheng=-5and h=2
-5 +14

= —|
(b) Factorise 3x+6

B(x +2)

(¢) Expand and simplify  5(y—2)+2(y —3)

'5\6. —~ 1o +9.3__6
5!6(.1-23-—10—6

(d) Simplify  m° x m?
5+3

6
© smptiy & = P
P

(4

(Total for Question 3 is 7 marks)
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V=X
5 4 = 5 x
)
3
4
5

{(b) Describe fully the single transformation that maps triangle B onto triangle C.

rljht,lsllfdown

(Total for Question 4 is 4 marks)
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5 There are some green counters, some yellow counters, some blue counters and some

red counters in a bag.

The table shows the probabilities that a counter taken at random from the bag will be

green or yellow or red.

Colour

Green

Yellow

Blue Red

Probability

0.16

0.4

Mary takes at random a counter from the bag.

(a) Work out the probability that the counter will be blue.

P[E:lwe,) = |- (0.l6+b-4 $0-24) =0-2

Mary puts the counter back into the bag.

There are 125 counters in the bag.

(b) Work out the number of green counters in the bag.

N uwloer o,“,jreen = P(6reen) x 125
= 0.16x125

20 counters
i

(Total for Question 5 is 4 marks)
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6 Margaret is on holiday in France.
she buys an English newspaper.
The cost of the newspaper is 5 euros.
In England, the cost of the same newspaper is £2.50

The exchange rate is £1 = 1.16 euros.

Work out the difference between the cost of the newspaper in France and the cost
of the newspaper in England.

France Ev\ﬁ\a\f\d\_
Cost: €5 Cost £2.50
which i s
5 = 116 = £ 4.3) N
ewspaeer Chea{aw .
(I‘VL Eﬂﬂlav\!:; Haaw f:(am_a,)

Difference = 4-31-2.50 B BT
- £ 1.8l

(Total for Question 6 is 3 marks)

7 Here are the first five terms of an arithmetic sequence.

2 6 10 14 18

(a) Write down an expression, in terms of », for the nmth term of this sequence.
Az Axl-2 (0
n -
jp ~ @X3-2 (2}

*(b) Is 86 a term in the sequence?
You must give a reason for your answer.
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8 The frequency table gives information about the heights of some people.

Height (# cm) Frequency
160 < = < 165 2
165 < F < 170 5
170 < h < 175 10
175 <h < 180 231 o
180 < A < 185 I6
185 < h< 190 4
Draw a frequency polygon for this information.
30
20 <
Frequency
y \-
’f
Y
%
0 ' :

150 155 160”165 170 175 180G 185 190 195 200

Height (2 cm)

(Total for Question 8 is 2 marks)
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*9  The table gives some information about student attendance at a school on Friday.

Number of students
Year Present Absent Total
Year 7 192 16 208
Year 8 219 22 241
Year 9 234 28 262
Year 16 233 28 261
Year 11 214 24 238

The school has a target of 94% of students being present each day.

Did the school meet its target on Friday?

Totad itwmlstr D,(lﬁ‘h-ldew{-sr 208 +241 262 +261+238
= 1210

Tohl nuwber of present 199 + X194+ 234+253+214

shuudewts
- o922 .

. Perceutaje, oWCstudmls _ lo9a

b o
wWwho are freseut 1210 g

_ 90.25 To
The sched did not meek k& ‘t'auaei:

(Total for Question 9is 3 marks)

" A O R




10 The equation
¥ -2x=125

has a solution between 5 and 6

Use a trial and improvement method to find this solution.
Give your answer correct to 1 decimal place.
You must show all your working.

- 9&3-—-19:..

5 5%_2xs =I5 Low
5 6°- axé€ = 204 High -

5 5 5.5° ax5.5 = 155.3%FS l—h‘jh .
50 | 54% -2x51: 123,45\ | Lew .
5.2 5.23‘— 2x 52 =130.20% "Hjh
5.5 515 _ 2 xS15 = 126.29 Ih'jt, )

va:j 515 \ hg h

S Migh 5.2

(Total for Question 10 is 4 marks)
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*11  Saphia is organising a conference.
People at the conference will sit at circular tables.

Diagram NOT
accurately drawn

Each table has a diameter of 140 cm.
Each person needs 60 cm around the circumference of the table.

There are 12 of these tables in the conference room.
A total of 90 people will be at the conference.

Are there enough tables in the conference room?

'Ci\"aum_ce,re.wcc. 0,(1 - 7T x 140 = 14.0 )T .

one table
Number o.f Fﬁor\e_ _ 40T - F.33 ?Peof.la )
around bne foble §0

Nuwlboer of -‘:e_of.\e_

+ x 12 = 24 F&D})le_,
aroond |2 tables —

To =ik 9o ?CDF‘&s yoo need 13 tables .

Ngr E\AOUﬁ"l fables 1 Hhe room

{Totat for Question 11 is 4 marks)
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12 On the grid, draw the graph of y = 2x — 3 for values of x from -2 to 3

i -2 - | o | 2 3
L} -+ -5 |-3 -1\ | S
+
A
4 3:27'—3
b
r: >
- _-l_ l 2 ‘3

&b\\"\ i

(Total for Question 12 is 4 marks)

T
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13 The diagram shows a swimming pool in the shape of a prism.

Diagram NOT
accurately drawn

The swimming pool is empty.
The swimming pool is filled with water at a constant rate of 50 litres per minute.

(a) Work out how long it will take for the swimming pool to be completely full of water.
Give your answer in hours,
(I m® = 1000 litres)

VD\U-W\& D& -
SWimwming roo\

o

\

-~ ixi5xlo + Axl 1o .

~ 3

- 150 + 45 = \asm
-Pk’mouvxt o‘g walter- \GISx'\OoD = {45000 Lebres

. Time = 145000 +~ 50 = 3900 minules.
(‘\nf";éDM\‘\‘\)
Time 1n howrs = 3900 = €o

- 65 hours _

€Sm hours

i
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Here are four graphs.

A B
A A
depth depth
o time 0 time
C D
A A
depth / depth /
0 time o time

{(b) Write down the letter of the graph that best shows how the depth of the water in the pool

above the line MN changes with time as the pool is filled.

(Total for Question 13 is 6 marks)

FE%
A

O
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*14 Peter has £20 000 to invest in a savings account for 2 years.

He finds information about two savings accounts.

Bonus Saver
Fixed Rate

Compound interest
Compound interest

4% for the first year
then 2.5% each year

1.5% each year

Peter wants to have as much money as possible in his savings account at the end of 2 years.

Fixed rate

Which of these savings accounts should he choose?

Bonus saver
5?*, Endof Y. | start N, Endof Yt
1 o £ 2oo00 (02.57, ©
2,0 000 104 Ip_f'c 20000 do ouo‘p
.04 1:20 coo [ 025 x?;,; con
£20%00 = £20%060
start End of Y2 skark ™y Ewnd ol N,
J2 9 { 20500
£ 20%00 l1oL5 °—f3‘°g°°* =]1.025 x A0500
1.0I5 x 20860 = £21012:50
= OR.
21 12 =
; O.D‘ILS)?'X Loooo =£21012.5C
Bonus saver Fixed Rake  Peter shovld
£21 02 £21012.50 Choose
Bonus Saver
@2 ’ . (Total for Question 14 is 4 marks) o
' PETTET Ronus Saver

Ronws Saver: .04 x |.015 x 2boco =
betiy

Fixed Rale - 1.025x 1.025 x2000 = £21012.60
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15 A cinema sells adult tickets and child tickets.

The total cost of 3 adult tickets and 1 child ticket 15 £30
The total cost of 1 adult ticket and 3 child tickets is £22

Work out the cost of an adult ticket and the cost of a child ticket.

A= Adule 34+ C = 30
C = Chll(l A L3C =23

Simulten eows ewpLa hons
2A +C = 30 M
A +3C =22 ()

3x \3A +C = 30 x3 9h/h +3C = 90
A +3C =22 - A +3C =22

q A +3C = 90
T A +3C =22
BA = 90-223
A = 68
H" - 6.....%..8 = ?-50
A= 850 dto @)
2 .50 t-L’:C:.'fLﬂ—
3C = A2 -%-So

3c.- |35 adult ticket £950
c = 13se child ticket £..... 4790
>

(Total for Question 15 is 4 marks)

17
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16 The diagram represents a metal frame.

S5m .
4 B Diagram NOT
accurately drawn
3m
D
C

The frame is made from four metal bars, AB, AC, BC and BD.

Angle ABC = angle ADB = 90°
AB=5m
BC=3m

Work out the total length of the four metal bars of the frame.
Give your answer correct to 3 significant figures.

Ptc_l =1 A‘Bz + BCL

ax3 _ 1S _ +.§
Avea of ABC = 5= = 5 = . )
Areo or. KL Chianjle) = AC); = o™
BD = *x1S_ 2.57Tm
Yey?
&D= 2-5Fm Total = -8+ 25T+ 3+
BC = 3m
AB = Om
(Total for Question 16 is 5 marks)
18
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17

Diagram NOT
accurately drawn

A, B, C and D are points on the circumference of a circle, centre O.
AC is a diameter of the circle.
AC and BD intersect at E.

Angle CAB = 25°
Angle DEC = 100°

Work out the size of angle DAC.
You must show all your working.

ACB — 80— 90-2§ = 65 Mangle th a semi-circk
C 293 = |80 -loo ::‘20. S‘tm‘tﬂkt Live +4o 180
NBe - €Be - 180-80-65 =35 angle .~
) hiamS\L-
A A\ o ‘
DBC = DAC = 3% a“gltb ak ara,thfarcme.

" Hhe sawme S2 menk
SLL{'\-V\\L] own. Hae Sanmwe Clqor.].
are -em\ua&-

(Total for Question 17 is 4 marks)
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18 The table gives some information about the lengths of time, in hours, that some adults

watched TV last week.
Length of time (7 hours) Frequency Fri EGI . DQV\.S‘ \"1 i
0<1<10 8 0-3 J
0<r<15 15 ' =2
15<t<20 | 11 -2
20<1<30 B |
30 <r< 50 6 D-3

{2} Work out an estimate for the mean length of time.

x5 +15x 12-5+1Ix11S 4lox 25+ 6x40

S0

(b} Draw a histogram for the information in the table.

Freq. densiy

|g‘2 hours

bbb

0 10 20 30

40 50 60

Length of time (7 hours)

ey
5%
el E

(Total for Question 18 is 7 marks)
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19 Louise makes a spinner.

. The spinner can land on green or on red.
The probability that the spinner will land on green is 0.7

Louise spins the spinner twice.

(a) Complete the probability tree diagram.

First spin Second spin
< B
green
0.7 0'3 red
. green
03 red

(b) Work out the probability that the spinner lands on two different colours.

GR or R&.

P(ar) + P(RG) =0 1x0-3 +0:3x0 ¥
- .21 + 0.2

(Total for Question 19 is 5 marks)

O-42

eYe

P 3
it E

A . 0 O O 0 A
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20 Solve 3x*—5x—1=0
Give vour solutions correct to 3 significant figures.

o =3 _b 1y b - 4ac
l:)‘:.-% X = —
C=-1\

2 a

5 JETAGED | g5 (35

|- 2x3

(=) - a3
12:? \/(S-) ()() -..—-_—O-ISO
A x 3

(Total for Question 20 is 3 marks)
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21

Diagram NOT
accurately drawn

A D 5.8 cm C

ABC is a triangle.
D is a point on AC.
Angle BAD = 45°
Angle ADE = 80°
AB=T74cm
DC=58cm

Work out the length of BC.
Give your answer correct to 3 significant figures.

AD AR . BD = AB x S'TM'S
— = T o Sm 80

: SmD
=4S BD = 5.3133l... Cwm -

‘ 33 2 S-?:l33..)"5.3xw5(‘;oo)
ger = 5.313%5. 5.9 - X

RC = 8.5903€...

®.539 (35¢).

{Total for Question 21 is 5 marks)
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2x% - 5% +3 (‘)(-{)(2”)(»—-5)
22 (a) Simplify fully —_

x4 5x—6 (')l {—6’)(‘7("')
A% - Bx +3 = 2t - Ax -3 +3

—_—_ix(x—:) _'},(rx._l)

= (-1 (2%-3)
xl+59(_-6 = (X+6)(f,c,_,) 2> —3
Beadint
(b} Make m the subject of I » -
PR
VV\,b - tv o om - t
vb R
R (mio—- Ev) = vb(m-¢).
Kmb - REtv = vbm - vkt
Rmb — vbEm = Rev -Vvht
£tv(R-b)
b (R-v)
m= EV(R-6)
B E(R“‘UQ ..................

(Total for Question 22 is 7 marks)

24



*23 Aroad is 4530 m long, correct to the nearest 10 metres.
Kirsty drove along the road in 205 seconds, correct to the nearest 5 seconds.

The average speed limit for the road is 80 km/h.

Could Kirsty’s average speed have been greater than 80 km/h?

You must show your working.
q, o3y U Io\ou-

Distavce 4'530
\ 4 525 lovver:

2 20°1.5 veper

y 2025 lower -

D Dupper ‘ @GSS\M = 4. 535'%'“)
5 e Su‘)?er T Uh,. - 3€oosecmé\,ds)
T ’r Lowef

4.535 Rwm
2052.5 = 38po (hr)

- Q0. 822 f?m/\nr :

A’V\SWQT‘ © Nes .

{Total for Question 23 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS
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