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Answer all the questions.

In a dance competition, two judges each award scores out of 30.
The scatter diagram shows the scores awarded to the first 10 dancers.
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(@) Here are the scores for the next two dancers.
Judge A 21 7
Judge B 18 8

Plot their scores on the scatter diagram.
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3

(b) Dancers who are awarded a score of more than 20 by both judges receive a medal.

For the 12 dancers, express the ratio of medal winners to non-medal winners in its simplest
form.

3 . 9
=3 3

(b) e ' D 3 ................ [3]
(c) This chart shows the types of dance performed by the 12 dancers.

3 performed a street dance, 8 performed a jazz dance and 1 performed a tap dance.

\

Why is this diagram misleading?
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The police record the speed of vehicles passing a speed checkpoint.
The speeds are recorded in the table below.

mtdpomi-

Speed Number of .
(s mph) vehicles m‘dPO\n‘\’ X frequency
0<s<20 5 10 50
20 <s<40 8 30 240
40 <s<50 37 4s 1669
50 < s<60 47 5SS 2589
60 < s<80 3 76 210
(a) Calculate an estimate of the m!aan speed of the vehicles. 4750
4790
Mean = oD
= W18
(@) L|-"6 .............. mph [4]

(b) Explain why it is not possible to use the information from this table to calculate the exact
value of the mean speed.

...... Exn.cz\.......sPud.s........o}.......uu:k........vn.lr.s&,la.......i.s.....t\o.'.’t.....nmdd,.....
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3 Anewborn baby has an approximate mass of 3.5 kilograms.
A human cell has an approximate mass of 2.7 x 10" grams.

Use these values to estimate the number of human cells in a newborn baby.
Give your answer in standard form, correct to 2 significant figures.

1La = ‘0003
N

X 1000

3.5!3 x 000 = 35003

n

35009 + 2.7 %107 g

4 Use the symbols <, <, =, >, or = to complete this statement.

If x =4.7, truncated to 1 decimal place, then 4.7 .....7...... X e < ..... 4.8 [2]

© OCR 2018 Turn over



5 This map shows part of a village.

Neil knows that Packer Street is 180m long in real life.
(@) Neil measures the map.

He says

Packer Street is 3.5cm long.
High Street is 11.2 cm long.

Therefore, I calculate that High Street is 576 m long in real life.

Use Neil’s figures to show that the answer to his calculation is correct.

map . Real

3.9em . 180m
~3.5 ] -3,:3.5
lem : SLLY¥28ST7Im

X2

X2
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(b) Jodie measures the same map.

She says

I think Packer Street is longer than Neil's measurement of 3.5cm.
Therefore, High Street must be longer than 576 m in real life.

Is Jodie’s reasoning correct?
Show how you decide.

Map : Rae.
Eg. Sem ¢ 180w
=5 -3
lem @ 3bm
x11.2 x 1.2

It.2em - ¥03.2m

(c) On another map, Packer Street is 2.4 cm long.

Express the scale of this map in the form 1 : n.

Map: Raal X 100

m —) em
2.4em: \80wm

X100

2.4em: L18O0O0CWM

=2.4 <24
| : 7900
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In a box of mixed nuts, the total number of almonds, cashews and peanuts is 1025.

The ratio of almonds to cashews is 1 : 3.
The ratio of cashews to peanutsis 5: 7.

Calculate the number of cashews in the box.

R:C C:¥ LCm of 3 ¢ 5 = 1S
|~ 3 S: 7

XS X3
S-.\9 19 2D

n-Cc: P
S.\19: 2 Total parts= Y1
x 25 1028 =Y\ = 25

375

—
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The probability that any postcard posted in Portugal on Monday is delivered to the UK within a
week is 0.62.

The probability that any postcard posted in Portugal on Friday is delivered to the UK within a week
is 0.41.

(a) Annais on holiday in Portugal.
She posts 15 postcards to the UK on Monday.

How many of her postcards can she expect to be delivered within a week?

19 ¥ 0.62

(b) Sergio is in Portugal.
He posts one postcard to the UK on Monday.
He posts another postcard to the UK on Friday.

(i) Complete the probability tree to show the possible outcomes for the postcards.

Monday’s Friday’s
postcard postcard

Delivered
within a week

Delivered
within a week

Not delivered

within a week | -0.%1= 0.99

Delivered
within a week

Not delivered
within a week

|-0.62 = 0.28

Not delivered
within a week

[2]

(ii) Calculate the probability that only one of Sergio’s postcards is delivered within a week.

0.62 x 0.99 = 0.3658 0.3658 + .1558

= 0.5216
0.3% X OG.U\ = 0.1958
(0 R 0.s26 3]
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8 The graph shows the speed of a cyclist during 20 seconds of a journey.

A

14

12

10 >

Speed 1
(m/s)

N
i

! L

0 2 4 6 8 10 12 14 16 18 20

—
Y < Time (s) > 6 ¢ 4

o

(a) Find the acceleration of the cyclist

(i) for the first 4 seconds

-§-:2

% (@)(i) e 2 ............................. m/s? [2]

(ii) between 4 seconds and 14 seconds.

(i) O m/s? [1]

(b) Work out the distance travelled by the cyclist during the 20 seconds.

\ \
® -ab\r\ —ixt(-xg - 16

@ L x w 10 x 8 = 80
® Sla+b) xh —;.-(% #10) x b = sS4

Totol = 16 + 80 + SY%

© OCR 2018



11

9 These graphs show different relationships between the variables x and y.

Graph A Graph B

Y\ Y\

0 ™ 0 ™
Graph C Graph D

(! )

0 ™ o) ™

Identify the graph which shows the following.

(a) yis directly proportional to x.

(0,0)  linear (@) Graph ... A [1]
(b) yis inversely proportional to x.
R’—“P"'w-' / nom-lineor ) Graph .G [1]
10 Sketch a graph which shows that y is directly proportional to x2.
(0,0)
A
Parabola

[2]
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12
11 Aregular polygon has n sides.

The polygon’s interior angle is 5 times the size of its exterior angle.

Find n.

Extertor =

a
Intarior = S n
t Sax
X + Sx= 180
Gx = |86
-6 <5
x = 30
. 360
Extarior = e
-1
30 = 57
n-= 360 n=
30
s |2

© OCR 2018
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Xxcm

6cm ‘\

In the diagram, the square and the trapezium share a common side of length xcm.

Not to scale

10cm

The area of the square is equal to the area of the trapezium.

Work out the value of x.

Areo of \'r&?zz'\um = ";‘.'(4'\"3) xh

AVC.& o_‘_ Squﬁ.fe. =

]

x? =

-3x -30

3 + 30
-3x -30

x?-3x-30=0

axl+ bx +¢c =

o=\

(o)

b=-3 ¢z=z-30

© OCR 2018

- 2=
= 3 (x+10) » 6

= 3(x+10)

| xw
X XX
&2

(3x+30) em?

X =

~b % b Yac
p

= ~(-3) T J(-32-4()(-20
2(r1)

T
= 7.17840834%6

Turn over
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13 The shape below is formed from two semicircles and a straight line.

Not to scale

C= 2nr
2

lbem
2t

The radius of the large semicircle is 8cm. =% diameter
The radius of the small semicircle is fcm. -3 diameter

Find an expression, in terms of ¢, for the exact perimeter of the shaded shape.

c = 2wlit) C = 2w(8) 16 — 2%
2 2
= Tt = 8w

Total = Wt + 84 16-2¢%

Mt 2 80+ .16-2¢  cm3]

14 (a) Without using a calculator, show that 0.19 can be written as %
x = 0.19

100x = 14.19

94x = 19
=494 + 94
x= 11

39

(b) Explain how % = 0.19 can be used to find % as a decimal and write down its value.

%10

© OCR 2018
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15 Use the formula X, q= ——+ 2 with X, = 2 to calculate Xy and X3
30

Round your answers correct to 4 decimal places.

2,
xzz 30
= 2.2¢

~ 2.28¢41

x, = (2.26)

M+

30

2.3881876S%

n

2.3882

x,= .. 8 %bbT andx,=.2.3882 3

© OCR 2018
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16 A£1 coin weighs 8.75g, correct to the nearest 0.01g.
Mitul weighs the contents of a large bag of £1 coins.
The coins weigh 2.63Kkg, correct to the nearest 10g.

Mitul says

I am sure that the bag contains exactly £300 because, using bounds,

2625 =+ 8.755 = 299.8 to 1 decimal place.

Show that Mitul may not be correct.

¢ LB vl
Ly } | \ |
gy 84S g a5 855 g
RI1000
kg
2.6 3\L3 = 26304
BM s ':B (1 lfs R
o | § ] v 13 |}
Cobe 2620 2625 2630 2685 2%o

26353 = 8.‘7‘!-53-' 301.3150372

© OCR 2018
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17 Find the exact coordinates of the two intersections of the line y = 2x and the circle x2 + y? = 30.

’\
y=2x

X2+ y2 =30

Not to scale

o\ |

J: 2x
x? +3" = 30

x4+ (22) = 30
m?' + tl':!:l = 30

sz: 30
- <5
xtz 6
K B
I:I*r; Yz 2

= 2(J%) o 2(-4¢)
= 2396 -24¢

© OCR 2018
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18 (a) Sketch the graph of y =cosx+ 1for 0° < x<720°.

—_
h “» Move 1 up
3_
2_
1_
0 T ~r T T T T T -’
90° 180°  270° 360° 450° 540° 630° 720°
1
]
3]
[3]
(b) Explain why the equation cosx+ 1 = 2.7 has no solutions.
..... The . maximum. .. vodue. . o . @6 % + | 16 2, and. . .
...... 207?2"
.............................................................................................................................................. [1]
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19 In this triangle:

Calculate the area of triangle ABC.

_:'z' ab SinC

© OCR 2018

Hru =

n

AB =9cm
* AC=10cm
* BC > 5cm
* angle BCA=60°
* angle ABC < 90°.

9cm

A

19

Not to scale
?

S+4y6
o

10cm
) b

Cosine rule =
at - bz-!'c-l -2be tos A

L x 5+{E x 10 x oINGD

2
32.257236¢1

32.2

q%. x2,; 102~ 2()(10) cos £0

81z 2+ 100- 20 xT'

81=x%4100-10x
- 8l -8l

0= x2-102 + 19

w= -bt {b2-tae
a0

azl b=-10 c¢=19

— [-10) 2 {(-10)2-a(1)(19)
2(1)
Since BC >Sem

X

Turn over



20
20 (a) bisa vector.

Given that b + g

- (1) es. 2(1)=(3)

2
is parallel to [1] find two possible answers for b.

(b) Given that
4 5| [12
o) 4-5

find the value of m and the value of n.

() e () = (6

m
bm 4+ 5n = 12
m+In= b xb m+dnz b
mae2(4)=¢
’-t:n*'{;_n:lg. mtr8:=0
b + 8n = A% -8 -8
~3nz-12 mz-2
=-3 +-3
hn= b
b) m= =
R S [5]
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5x 25 300

+ - simplifies to an integer.
X415 Xx—7 (x+5)(x—7) P g

21 Show that

Sax a5
-7

xX+S Xaﬁ

6x (¢ -1) + 2@5)
(2 +5) (x-1)

Gae?l-38x + 292 + 125

(x+5)(-1)
Sx?! - 10x + 125 3060
(:x.-&S)(xJ) (x+5)(x-1)

§x?-10% 4+ 125 ~ 300
(x+5 )a-1)

Qa2 -102 - 175
(x+5)(x-1)

Sxc2-103 - 175
= 5(=x +S)(-‘t-7)

s (x#35)(x-7)
(e45) (x~T7)

=9

END OF QUESTION PAPER

© OCR 2018
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ADDITIONAL ANSWER SPACE

If additional space is required, you should use the following lined page(s). The question number(s)
must be clearly shown in the margin(s).
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