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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) Write down the inequality shown on this number line.

O >
| | | | | | | | | | | ;
-5 -4 -3 -2 -1 0 1 2 3 4 5
O < >
x 2=l

(b) On the number line below, show the inequality -3 <y <4
e O

>

| | | | | | | | | | | y

(Total for Question 1 is 3 marks)
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2 (a) Find the Highest Common Factor (HCF) of 60 and 84

60 8y

c/\lo \I?.
Bfce S

60=2X2x3 xS @
= 2x2x3 X7

HCF = 2 x2 %3

= 12
........................ 2
(b) Find the Lowest Common Multiple (LCM) of 24 and 40
24 48 72 46 120 ...
o &o 120
/2.0

(Total for Question 2 is 4 marks)
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3 Sam drives his car on a journey.
Here is the travel graph for the first 15 minutes of his journey.

A
50 -
40

Distance 30 -
travelled
(kilometres) 20

10
0 I T I I I I >
1000 1010 1020 ;T 1030 1040 T 1050
10:1S Tim!: O'P’aly 10:4S
(a) Work out Sam’s speed, in km/h, for the first 15 minutes of his journey.
b c D D= 20km .
i <60
$ T T T = IS mnutet ——> 0.25h
= &
§= 20 - g0 bm/h
028 80
At 1015 Sam stops for 10 minutes and then drives for 20 minutes at a speed of 75 km/h.
T S
(b) On the grid, complete the travel graph for Sam’s journey.
= SxT Sz 7Skm/h . 60

T = 20 munuwtes — 0.2h

Dz 75 x 0.2 = 2Skwm

(Total for Question 3 is 5 marks)
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4 (a) Complete the table of values for y = x> — 2x + 2 ‘z)l _2(2‘) +2

X -2 -1 0 1 2 3 4

y 10 9 2 1 2 5 lo“

2
gz ()220 *2 (D2-20)¢2  (¥)%-2(4)*2
= 1 +2+2
(b) On the grid, draw the graph of y = x* — 2x + 2 for values of x from -2 to 4

YV A

10

=V

x2-2x+2° Y

(¢) Use your graph to find estimates of the solutions of the equation x> — 2x +2 =4
g=4
(Total for Question 4 is 6 marks)
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5 Here is a right-angled triangle.

at+bl=c?

c g+ 10% = c?

aSmm v J
= g2+10t = C

10mm b b = ¢

The shaded shape below is made from two of these triangles.

8 mm
\‘Ib‘l' mm
9
8mm
L ’\(slull- - 10) mm

10mm

Work out the perimeter of the shaded shape.
Give your answer correct to 3 significant figures.

Permeter = € +8 + 10 + (fiod -10) + o4

Y1.6 mm

(Total for Question 5 is 4 marks)
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6 ABC is aright-angled triangle.

A

12cm

cu

B
0
(a) Work out the length of BC.
Give your answer correct to 1 decimal place.

0
ton 0 = Y

RC
ton (S6) = 57~

X2 X121

BC:z 12 x tan (56)

= 17-79073162 7.8 em

~17.8 em
POQOR i1s a right-angled triangle.

18 cm

X []
R 15¢cm A 0

(b) Work out the size of the angle marked x.
Give your answer correct to 1 decimal place.

cosH = m
IS
Cot O = o

.................. 33.6
§73...
o

(Total for Question 6 is 4 marks)
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7 Liquid A has a density of 1.8 g/cm® m
Liquid B has a density of 1.2 g/cm?

D Vv
80cm?® of liquid A is mixed with 40 cm? of liquid B to make 120 cm? of liquid C.
Work out the density of liquid C.
1.2% %0
I x§0 /
\ A o
+4g
m ibyg | usq | 1929 ¥
. 3
D I.Qslem3 1.9g/em® l-53/cmz<‘ 1929 + 120em
v B0em® | 4oem® | 120em®
.............. ‘6 g/cm’

(Total for Question 7 is 3 marks)
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8 The grouped frequency table gives information about the time, in minutes, taken by
50 people to solve a puzzle.

Time (# minutes) Frequency
0<r<10 5
10 <t <20 8
20 <t <30 12
30 <t <40 15
40 << 50 7
50 < <60 3 _I

Brian was asked to draw a cumulative frequency table for this information.

This is the table that Brian drew.

Time (f minutes) | ?::lﬁglti;e
0<t<10 | 5
10 <t < 20_ 13
20_< t_<_30 | 25
30 <7< 40 40
] <t<50 47
. ;< t <60 50

Write down one thing that is wrong with this cumulative frequency table.

AAAAAAAA ThacluMw:dl‘hs.foymhmshouldwm.rt
________ WU O

(Total for Question 8 is 1 mark)
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9 The box plot shows information about the length of time, in minutes, some people waited
to see a doctor at a hospital on Monday.

LG Median ua

| d y

[]
| | v | | | v | | | >
0 40 60 go 120 160 180 209 240 280
Waiting time (minutes)
(a) Work out the interquartile range of the information in the box plot.
IQR = ua-La
s Igk-Ss0 0 13¢ minutes
= 138
Becky says, . .
“50% of the people waited for at least 2 hours.” So/. = median
(b) Is Becky correct?
Explain why.
....... Tes. The  wudion s ok 120 minutes  whieh  equols to 2 .
________ OIS o

10
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The table gives information about the length of time, in minutes, some people waited
to see a doctor at the same hospital on Tuesday.

Waiting time (minutes)

Shortest time 20

Lower quartile 50 mwwlay .
Median 100 (20
Upper quartile 140

Longest time 210 |

Becky was asked to compare the distribution of the lengths of times people waited on
Monday with the distribution of the lengths of times people waited on Tuesday.

She wrote,
“People had to wait longer on Tuesday than on Monday.”

(c) Give one reason why Becky may be wrong.

...... The median. . on. Tusdew . u. lower . than . on.  Menday. . .. .

(Total for Question 9 is 4 marks)
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10 Louise invests £x in Better Investments for 3 years.
Sadiq invests £x in County Bank for 3 years.

Better Investments County Bank
Compound Interest Compound Interest /_'_02:—2-
2% for the first t e
2.5% per annum o per annum for the first two years =102
3.5% per annum for each extra year
100¢2.5_ 025 N
loo - IOO+3.5=’035
At the end of the 3 years, the value of Louise’s investment is £344 605 100 ’

Work out the value of Sadiq’s investment at the end of the 3 years.

(—M‘} a-‘ﬂ.r.l’
Twal amownt = wwetmant X wwA.t\'Pu'.u"

Louise

3
344,605 = X x 1.025
= r.028° =1.0253

320,000 x 1.02" x 1.035'

£
:
:

344%,580. 48

(Total for Question 10 is 4 marks)
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11 Here is a sketch of the line L.

A
Y L
@} 7.5)
+4.5
(U: j) + q
P(-6,0) O ;
The points P(—6, 0) and Q(0, 3) are points on the line L.
The point R is such that POR is a straight line and PO: QR =2:3
et e
(a) Find the coordinates of R. v, 3
3 +2,%x3 = X7
X - toordanete @ G X6 = 1
u-woﬂh'ndn: —3-,(3: 4.5
2 . 7.5

(b) Find an equation of the line that is perpendicular to L and passes through Q.

5:mx+¢
4.5 1 (0,3)
gredunt o L = q Y y-ntarept

Pupudir.um amdamt = -2
ys= -2x +3

(Total for Question 11 is 5 marks)
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12 Expand and simplify (x —2)(3x + 2)(2x + 3)

X 3x +2

x |32% |+2x

-2 |=-bx | -Uu

X 3-.:" ~Yx | ~4

2 |6 [-8x* [-8x - (ac? 4 x?-20x-12

+3 |[+9x?

=122 | =12

(Total for Question 12 is 3 marks)

13 In a school there are 16 teachers and 220 students.
Of these students 120 are girls and 100 are boys.

One teacher, one girl and one boy are going to be chosen to represent the school.

Work out the number of different ways there are to choose one teacher, one girl and one boy.

l6 x 120 x 100 = 192,000

(Total for Question 13 is 2 marks)
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14

S T
A, B, C and D are four points on a circle.
SBT is a tangent to the circle.
Angle ABD = 20°
the size of angle BAD : the size of angle BCD =3:1
3x X
Find the size of angle SBA.
Give a reason for each stage of your working.
(]
Yoo = 120 QMWW swn b 180
Yy +H
x = 4S°

LSBD = US® Alwumote seqmunt theorum

LSBA = 4S° - 20°
= J§°

(Total for Question 14 is 4 marks)
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15 Here is triangle ABC.

gcm

C B

(a) Find the length of BC.
Give your answer correct to 3 significant figures.

a2 : b%+c¢? - 2bc wsA
BCY:- g4+ n%- 2(8)(n) x eos(72)

Bct = 130.613009
' v

RC = 11.42860480b

[ g

(b) Find the area of triangle ABC.
Give your answer correct to 3 significant figures.

An.a = 'é'“b SnC
< —;T(R)(ﬂ) x ¢ (72)

= Yl.s464g672

~ 4.8 em?

(Total for Question 15 is 5 marks)
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16 (a) Use the iteration formulax ., = 3/10 — 2x, to find the values of x,, x, and x,
Start with x = 2

X, = s,l \0-2(2)

&

3JTo- 2 (Ans)

.85 3318496

3] 10-2(Ans)

- 1.8462659S3

ia

«= 1.817120593

The values of x, x, and x, found in part (a) are estimates of the solution of an equation of
the form x* + ax + b = 0 where a and b are integers.

(b) Find the value of a and the value of b.

ot o
x,‘ - 10- 22 a= .. & oo
-10 22 =10 +# 2 b= =VO

x>+ ax+b =0 (Total for Question 16 is 4 marks)
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17 Some people took part in the first round of a competition.

The histogram gives information about the scores of these people in the first round.

A
3.0
5.2 x1\0
/
20 l.6rl0 v,
Frequency
density v 22 P 1.2 x15
1.0 16 : W«
I8
0 >

0 5 10 15 20 25 30 35 40
First round score out of 40

20% of the people got a score high enough for them to qualify for the second round.

Work out an estimate for the score needed to qualify for the second round.
You must show all your working.

F Total = 4 +1b+22+18
FD Cw o

207. o 60 = 0.2 x 60 = 12

12 - 10
Cw = T3~

(Total for Question 17 is 4 marks)
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18 Here is a graph of y = sin x° for 0 < x < 360
H
YA

1 /\
N N

30 60 90 120 150180 270 360

=V

(a) Using this graph, find estimates of all four solutions of
fuinx®z y y=0.6 evary 360
sinx°=0.6 for0<x<720
—_—

______ 36°, 4u°, 396 ., §O%° ...
360+36 360+ 4%

The graph of y = sin x° is reflected in the x-axis.

(b) Write down an equation of the reflected graph.

Here is a graph of y = f(x)

/
|
N\
\

(c) On the grid, draw the graph of y = f(x — 2)
+2
(Total for Question 18 is 4 marks)
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19 A, B and C are three spheres.

The volume of sphere A is 125 cm?
The volume of sphere B is 27 cm?

The ratio of the radius of sphere B to the radius of sphere C is 1:2

Work out the ratio of the surface area of sphere A to the surface area of sphere C.

S
L(C"') ] 3 : \ 1\ 4
] s J )3
A[cm") 25 9
1 126
V(ms) 125em A7em T';
B:C
8 SF 122
6., "3(3:6 ) "
L 3 3 )
2
A q 26 't
L~
x 4
SAgq A: SAAqgC 25:36
2S5 36

20

(Total for Question 19 is 3 marks)
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20 In a village,

if it rains on one day, the probability that it will rain on the next day is 0.8
if it does not rain on one day, the probability that it will rain on the next day is 0.6

A weather forecaster says,

“There is a 70% chance that it will rain in the village on Monday.”
[ I 0 .-7

Work out an estimate for the probability that it will rain in the village on Wednesday.
You must show all your working.

Wednesday — Outcomes

Tuesday 0 8 R RRR o.zx;‘.’e %08
125
Monday 0.8 2’ RRR’

RR'R 0.7x0.2%0.6

/ = 2l

AR 250
R ERR 0.3x0.6x0.8

z_I§ 18

/ < e

R R'R'R 0.3x0-4 x0.6

06 = 9
k Rl < -'?g
0.4 R: K’IQ,IL’

€, 2. , 18 _ 4 __ 187 187
125 250 128 125 250 _25-

(Total for Question 20 is 4 marks)
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21 The time period, 7 seconds, of a simple pendulum of length /cm is given by the formula

T=27r\/z
g

Katie uses a simple pendulum in an experiment to find an estimate for the value of g.

Here are her results.

[ =52.0 correct to 3 significant figures.
T = 1.45 correct to 3 significant figures.

Work out the upper bound and the lower bound for the value of g.

Use 7 =3.142
You must show all your working.
REAVAN e -— J , ’ } !
g ynt” 9 5.9 5195 $2.0 S206 g9,
=In <2ln 2. ]
gT"= 4n l,z
an - VJ 9= 4ntt Lub LIS | gg 14SS |,
2 y S Tﬂ.
9 4rtleg 9 ° 41 lug
3 2
us 1:;' uB
= 2(51.95)
- up2(s2.05) 4 (sl
4n*( 7 (1-455)%

= 98Y.3877853

22

= 96%.0181643

upper bound =

lower bound = ..... 9 Gq .....................................

(Total for Question 21 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS
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