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Mathematics
PAPER 3 (Calculator)
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( You must have: Ruler graduated in centimetres and millimetres, Total Marks |
protractor, pair of compasses, pen, HB pencil, eraser, calculator,
| Formulae Sheet (enclosed). Tracing paper may be used. i
. A

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.

You must show all your working.

Diagrams are NOT accurately drawn, unless otherwise indicated.
Calculators may be used.

If your calculator does not have a r button, take the value of x to be
3.142 unless the question instructs otherwise.

Information

® The total mark for this paper is 80
® The marks for each question are shown in brackets
- use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.
® Try to answer every guestion.
@ Check your answers if you have time at the end.
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Answer ALL questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

Make a the subject of the formula p=3a -9

a <

(Total for Question 1 is 2 marks)

Rob has been asked to divide 120 in the ratio 3:5

Here is his working.

ta
Il

tJ

4

120+ 3=40 120 +

Rob's working is not correct.

Describe what Rob has done wrong. > Shﬁdtf ha V¢ -:' 8 ﬁrf‘t

[0x3: 45 oxP:75

(Total for Q 2 is 1 mark
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| 3 200 students chose one language to study, ' 4 Karina has 4 tanks on her tractor.
Each student chose one language from French or Spanish or German. Each tank is a eylinder with diameter 80cm and height 160 cm.

Of the 200 students, < 80cm— = lfo

90 are boys and the rest of the studenls are girls
70 chose Spanish

60 of the 104 students who chose French are boys
18 girls chose German.

Work out how many boys chose Spanish.

F S S ’ The 4 tanks are to be filled completely with a mixture of fertiliser and water.

The fertiliser has to be mixed with water in the ratio 1: 100 by volume.

9 Lt_q_ 4 8 , 8 ' I 0) Karina has 32 litees of fertliser.

B 60 22 g 90 i i s

200 leTanks = e x M &0 ¥ 160
T ook o 26 026000 T cm’ ):
(024 o litres

1

TJTHUZW > 3i-95. htes

(Total for Question 3 is 3 marks)

Yes, 321 is enough.

(Total for Question 4 is 4 marks)
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5§ Triangle ABC and triangle DEF are similar.

(a) Work out the length of EF.

B

22cm

20cm

4em

€
)=
1]

(b) Work out the length of 4B.

y =224

(Total for Question 5 is 4 marks)

20

r)

(2)

55

(2)
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One weekend the Keddie family is going to do a sports quiz and a music quiz.

The probability that the tamily will win the sports quiz is 0.3
The probability that the family will win the music quiz is 0.35

(a) Complete the probability tree diagram.

Sports quiz Music quiz

win *
win
do not win

win

do not win

do not win
(2)

(b) Work out the probability that the Keddie family will win both the sports quiz and the
music quiz.

WW > 03 X 035

= Oloy

(2)

(Total for Question 6 is 4 marks)
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7 (a) Change 8000cm® to m* 2
0008
X 1000 P
(b) Change a speed of 180km per hour to metres per second.
1 3400
i metres per second
(3)
(Total for Question 7 is 4 marks)
8 There are 30 women and 20 men at a gym. 8
The mean height of all 50 people is 167.6cm  ° > %td - 3 80
The mean height of the 20 men is 182cm  ~—— Men S 3 6 /_[_O
Work out the mean height of the 30 women.
so  women > 440
uLes )58
(Total for Question 8 is 3 marks)
7
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19 (@ Write 6.75 x 10™* as an ordinary number.

(1)

2,56 x10%% 4.12% 107
b) Work out
(5} 'Wotic'ou 1.6 X102

Give your answer in standard form. 6 - 3 _— ’2 - 5

2:56 x 12 =146 = £:592

(Total for Question 9 is 3 marks)

0:000675
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| 10 Peter has to subtract (x* —2x—4) from (x’+ 3x + 5)

Here is his working
& +3Ix+5)—(x*=20—4)

=xt43x+5—x2—2x—4

=X+
Explain what is wrong with Peter’s working. 31 - zx - 5:1
( or h--4 - q
(Total for Question 10 is 1 mark)
x f f
11 x and y are integers such that 4 5 6 7

32 X2E

4<y<10 567 % 9
X

and x + y=14

Find all the possible values of x.

(Total for Question 11 is 2 marks)

12 Martin used his calculator to work out the value of a number P. —ﬁ:UnC Clt’ on [

He wrote down the first two digits of the answer on his calculator.

He wrote down 1.2 Owt bUffﬂdS)

Complete the error interval for P.

12 /2

(Total for Question 12 is 2 marks)
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13 Chen has this information about the time that it took an operator at a call centre to

answer each of 90 calls.

Time (¢ seconds) | Cumulative frequency

0<t<10 4

0<r<20 25

0<1r<30 70

0<1<40 88

0<t<50 90

Chen draws this cumulative frequency graph for the information in the table.

4

Cumulative
frequency

o B SU SN SERE 5 i T
0 10 20 30 40 30

Write down two different things that are wrong with this graph.

. bes ued  midpoints  instead  of  pper bound

q

res

. x-axis nob labelled

(Total for Question 13 is 2 marks)

’ AAER OO AR AR T
P 6 8 7 2 5§ A0 1 0 2 4

R =

VANV SIHLN SLNMION.OG

7



b

DONOTWRITEINTHIS AREA

4

14 (a) Simplify fully (3x°y")*

3% 5 Xy

(b) Expand and simplify (x + 2)(x — J*x +4)

X' -x b
fxg -t | < | X
[411 R

X310y 2%

(Total for Question 14 is 5 marks)

"

i 000 00 A O O )
>
- P 6 8 7 2 5 A 0 1.1 2 4 Turnover



’

15 A pet shop has

7 guppy fish
13 tetra fish
5 angel fish.
David is going to choose one of the following combinations of fish

a guppy fish and an angel fish
or a tetra fish and an angel fish
or a guppy fish, a tetra fish and an angel fish.

Show that there are 555 different ways for David to choose his fish.

(7x5) + (13x5) + ( 7x13x5)
- 35+ 65+ 454

- 555 as  required

(Total for Question 15 is 2 marks)
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ABDE is a cyclic quadrilateral.

ABC and EDC are straight lines.

Angle DBC = 60°

Given that

size of angle EAB :size of angle BCD = 2:1
waork out the size of angle BCD. =X
You must show all your working.
{ Epp= 360~ 120- 60 -2x
= 8D dx
¢ BOF = 190 = (190 -2x)
= 2 X
/\ BDC = 180 = 2x x4 60
f20. 2 3%
X = 40
(Total for Question 16 is 4 marks)
J
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17 There are four boxes on a shelf, A, B, C and D.

O

The total weight of A and B is 3 times the total weight of C and D.

@

2
The weight of A is 3 of the weight of B.
The weight of C is 75% of the weight of D.
Find the ratio

weight of A : weight of B : weight of C : weight of D

%) '32'"8 +B = 3¢ + 3D
] s 225D + 3D
¢ 3 B
’EB ~ 525D
T

AV w)

3

e
%
vf-\grlg

C
A
=

D ANE3:05:20

(Total for Question 17 is 4 marks)
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18 Shape A is reflected in the line with equation x =2 to give shape B.
Shape B is reflected in the line with equation x = 6 to give shape C.

Describe fully the single transformation that maps shape A onto shape C.

05 &3) }%}V;\; (9.3)
Jf :

X=) =6
 Tnslabion [

(Total for Question 18 is 2 marks)

19 There are only blue counters, red counters and green counters in a box.

The probability that a counter taken at random from the box will be blue is 0.4
The ratio of the number of red counters to the number of green counters is 7: 8

Sameena takes at random a counter from the box.
She records its colour and puts the counter back in the box.
Sameena does this a total of 50 times.

Work out an estimate for the number of times she takes a green counter.

B R 9 SO 7 - O‘é

0 I3
L iy o 5 At
N Rz 04Xl 7 = 5

O-b s e
9= 25

8 \ 50
25X5 = /6

(Total for Question 19 is 3 marks)
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20 The diagram shows a triangle ADE.

Mooy

AE=DEV
AB:BC:CD=1:2:1

Prove that triangle ACE is congruent to triangle DBE.

—

A C
BD

3
Z/?D
3
EAD
AE > DE

-

and

SAS hence

)~

are (:’Q/t/al)

5D

-

( 9iven)

congruent

(Total for Question 20 is 3 marks)

<_ EAC - E(/‘f (Aakz angl&"j OJ: Kﬂf&’k’f

fSO AC
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21 The equation of a curve is y = 4x? — 56x

The curve has one turning point.

By completing the square, show that the coordinates of the turning point are (7, —196)

You must show all your working.

; 3 { [{—
y = 4— b S L 2
4 (x-7)-49]
2
3 > 4(1‘7) - | qé
= (7.-19%) s n"f
}]ence min ( [ a
(Total for Question 21 is 3 marks)
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22

2x+3 x-—4 . . . ax + b
+ — 3 can be written in the form —
x=35 ~x+5 x* =2

where a and b are integers.

Work out the value of @ and the value of b.
You must show all your working.

(2x +3)(x45) + (X-l)(x-5) -3 (x=5)(x+%)
(x-5) (X 15)
,Z{LH%(HF %— U +20 f}il+ 15

: L 25

Lx + 110
xt-2%

1]

V)

(Total for Question 22 is 3 marks)
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: 23 The graph of y = f(x) is shown on the grid below.
5 Il
T 3
. ; l l
o 3
§ [
£ /N |
S l
Sl >
: -5 -4 3 =2 2 A 4 5 %
o, =
543 | I -2
T

(0]
(a) On the grid above, sketch the graph of y = f{x + 2) [(:_ 2]

dl
"l
i .
;/

()

graph A VA
3

B = =3 =2 =1 0 2 3 4 x

L
\

= graph B
3
/% On this grid, graph A has been reflected to give graph B.
5} The equation of graph A is v = g(x)
3 (b) Write down an equation of graph B.
g X(-0)  y=-90)
= (1)
5%,

(Total for Question 23 is 2 marks)

¢ AL >




| 24 CDEF is a quadrilateral.
2a
(e > D
v‘\ /
-

v sV
FE=a ED=b CD=2a p
The point P is such that CEP is a straight line and that CE = EP
Use a vector method to prove that CF is parallel to DP.

ﬁ

CE = 2a-%

@ = Lf"a - 2b 5

R P = DC +CP
CF = Za 'i’*a > =~ t+4a-2b

S = 2a -2)
) ( a - b)
- oy -
pp = 2x CF
henee  paralle|
(Total for Question 24 is 4 marks)
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25 The pyramid P is formed from two parts made of different materials.
v up
uttom

The top part of P has a mass of 92.8 g and is made from material with a density of 2.9 g/cm’
The bottom part of P has a mass of 972.8 g
The average density of P is 4.7 g/cm’

Calculate the volume of the top part of P as a percentage of the total volume of P.
Give your answer correct to | decimal place.
You must show all your working.

92:8 .
Top: V= g ° 5
Tt mess = 9728 t92:5 >10654
Total t W\ = 0656 5 B 728y
7

32
226123

SVl P ° x 100 = |l

(Total for Quesﬁon_ 25 is 5 marks)
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| 26 ABCDEFG is a regular heptagon.

The area of triangle ABG is 30 cm’

Calculate the length of GB.
Give your answer correct to 3 significant figures.

You must show all your working.
|90 x (7-2)

AB
{5 .

absm( = ~—~1 sinl2s-57 = 3o

=857

ATea =

2

X

—

76 Tl .

-
-

§:76

Sin ble2 85 x 5%
~ 7992

X
% 64&235‘
9 0, bm?

BG= 2x0m = [5: ¥ %
(Total for Question 26 is 5 marks) ’;.‘;;_'fi':
TOTAL FOR PAPER IS 80 MARKS } /
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