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1 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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Answer all the questions.

A
30
25
20
X
JudgeB 15
X
X
X
10 X%
X
o
5 X
0
5 10 15 20 25 30
Judge A
(@) Here are the scores for the next two dancers.
Judge A 21 7
Judge B 18 8
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Plot their scores on the scatter diagram.
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(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 people score 20t jrom both judges

medal: no medal

. 1. 9

=3 73
<‘| - )

(b) I TSR [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.

> -
\\V

Why is this diagram misleading?

© OCR 2018 Turn over
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2 The police record the speed of vehicles passing a speed checkpoint.
The speeds are recorded in the table below.

(s o) N&ﬁ?ﬁé&}) ml'dpo;'/_frga[ s fx
0<s<20 5 0 50
20 <s<40 8 0 v [’,0
40 < s<50 37 qs 1665
50 < s< 60 47 55 2585
60 < s< 80 3 0 2D

(a) Calculate an estimate of the mean speed of the vehicles.

604240 1665 + 15854210
wan s ————
G+g + 37 47 +3

. 4150 | 475
100

mean = 2 [*¥ m
2f

S means sum Of

(@) e Y LS 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.

© OCR 2018
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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.

3-54g - 35009
; } cell=2.72x107"
*I-Q%WO%C . 9 xIQQLxlO
cells 23;(:«3 T
= 10310 (35r)
cells

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

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

!

to chop O the decimal places
until ong 15 legt

e9 47235 truncates to 47
q.L]q Fruncates to 4-C

© OCR 2018 Turn over
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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 11.2cm 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. [3]

'Kg-s SZJ,g 5 ¢ \‘,XS'?

1l- 2 cm - 5§76 [32x180=57¢]

© OCR 2018
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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.

l; Neils measuremunt is too short,
then  150m S in [act represented
by o longes length on the map.
This means the choan ged,
and  the acuwal length of High St
must be  Shoiter

Hence , Joedie 1S

scale s

inconrecl .

[2]

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

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

2.4cm = 1§0m ?corwe:t tc
24 cm = 18000cm . |

24 . 18000 (_J turn (nto ratlo
e’ | -.7500);M

e S00

© OCR 2018
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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 peanuts is 5: 7.

Calculate the number of cashews in the box.

A C C-P
1:3M S

XS(, V3
5: 15 |15: 21
X, r g

eyact same aktl0 | just
s : T BRI T
expressead as o multiple

number of cashewls expresied as 1S parts,
so can ocmbine ratios.

A :C: P
& = 18 = 9
IT_/_J
5415121 4|
1025 ,5  no. cashews: 15 x 25
i =15

© OCR 2018
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7  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?

15 % 0-62- 93 (rounds to q cards)

!

delivery in ¢ week
P( H|angmm afj) (a) q ................................................. [2]

(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 P(dﬂ(l‘ve amvmg m a

postcard postcard
Y. week on )
] Delivered
OL” within a week

Delivered
within a week

Not delivered

.............. within a week
1-0-4 l-.(L)-/S‘?

Delivered
within a week

Not delivered
within a week

Not delivered
within a week

[2]

(ii) Calculate the probability that only one of Sergio’s postcards is delivered within a week.
Monday success, n jailure 1 0-€2 x0-59=0-3¢58 "Ly 0dg these 2

Mon janure . Fn Success: 0-38 x0-41:0-1£58 + owr(omes

0-521¢6
() (L) ST [3]

© OCR 2018 Turn over
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8 The graph shows the speed of a cyclist during 20 seconds of a journey.
A
14
12
10 >
Speed
/
mis)
C )
4 ” - 4
y
1]
2 \C
0 2 4 6 8 10 12 14, 16 18 20>
& l 2 & —
Qime (s) h=¢

(@) Find the acceleration of the cyclist

(i) forthe first4 seconds /) meons ChOI\QQ In
a- &

—

t
- % =9 (a)(i) Z .......... m/s? [2]

(ii) between 4 seconds and 14 seconds. hon' (:Cd /iﬂe
el ; o:=0

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

are‘)’a under graph

areo A:'f2axbxh
0 '—'/'ZIX‘-IN 16 +80+54- 1SOm
= |6wm

area @ A=b xh
= §X10 = §0m
ea @ A:'/zh(ah)
! =YY x 6 x (8+10) 150

= 54m 15) N m [4]
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9 These graphs show different relationships between the variables x and y.

Graph A Graph B

A Y\

o) ™ o) ™
Graph C Graph D

{} )

0 ™ 0 ™

Identify the graph which shows the following.
(@) yis dlrectly proportlonal to x.

Straigh line thraugh ongin

(b) yisinversely proportional to x.

y xX (b) Graph C .................................... [1]
reciprocal 9loph

10 Sketch a graph which shows that y is directly proportional to x2.

"
goes through
(0,0)
o "

[2]

©OCR 2018 Turn over
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11 Aregular polygon has n sides.
The polygon’s interior angle is 5 times the size of its exterior angle.

Find n.

et extenor angle = x
mterior angle = 5%

‘ €

«Sum o) exterior angles is 340"
ceaclh extenor angle if equal - N =360 0]

ond there a n' num ber

| @
.sum of intenor angles = 180(n-2)  1§0(n-2) _ g4
indindual extenor angle = 180(n-2) n
n
Cquanon @ nx- 360 MR 180(n-2) . 180C
X = 360 » A
. 18C0 -2) = 18
so, 57« 1800/ B0 = 1800,
n-2 - iO‘)+2
e

© OCR 2018
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In the diagram, the square and the trapezium share a common side of length xcm.

Not to scale

Xxcm

6cm

10cm

The area of the square is equal to the area of the trapezium.
Work out the value of x.

Greo of square = 1t
area O} hapezl'um: Yah(ath)

area of Z_\ = 2 x6 x(0+x)
3(10+1)

= 301X

T

' - 30471
o oxt-x-30 - 0
MONL(MS)(X-C) 0

i Set each brqcket
x15:6 to 0

_ A-6-0 X (annct be negaliveas it is a
v X=( length

© OCR 2018
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Mujaahid Bin-Zahid
30+3x

Check mark scheme while you work.
It will make the task much easier and you can check your answers against it.

Mujaahid Bin-Zahid
So final answer will be x=7.2 to 2 dp
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13 The shape below is formed from two semicircles and a straight line.

Not to scale

The radius of the large semicircle is 8cm.
The radius of the small semicircle is tcm.

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

pull C= 2nr | semi C- 7r
lavger arc = §m [nr)
smalley arc = tn (0]
base = 16 - 2t Ldiameter larger hape- diameter smallel thape ]

Popmeter {347 A 16-2¢

14 (a) Without using a calculator, show that 0.19 can be written as % [3]

et 1:044141%14... )mbbact X Ham
100 x - 19 A 19 +9 ... 100x to cancel guf

decimal places
LT R
=14 , Lq.) -9

9

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

B I

440 L
............... : Olq L[ rer—————g
............... e O-IC-] %—OOH [2]

© OCR 2018
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15 Use the formula Xpiq = ot 2 with X, = 2 to calculate Xy and X3
30

Round your answers correct to 4 decimal places.

y VR C T Y
/_Q
X 17 %, - (2) 4yo9 2007 (udp)

30 o SR B T A
=o-2ccd

oxy s LD g7 3587 (1dp)
30 %52 3882

© 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 2.63kg, 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.

Mitul has used the Lower bound of 815 and
the upplr bound of 72-63kg.

[{ you change which bounds are e

UB total wa‘gm: 2025
LR one con  §-74S

hence thee aud be £301.

= 30132

© 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.

Not to scale

xttyt- 30 @
Y= 2(JE) or

i = 7d€

V¢, 276 )

© OCR 2018

2rsecOonsS, you howe 0

V-2% g —

G
\/11 qxl
sub @ into @ -
x 't 4x =30

5x'-20
x:=6
x-J6 or 1= -
y-2(Ve)
y: -2J%
(d¢ ,-2/¢)

Turn over
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18 (a) Sketch the graph of y =cosx+ 1for 0° < x < 720°. tranuownan 14 O[;
h C?) Of V=cCosx
3_
2_

Y'~COS7C'\'|T
1"\ /‘\ ?\/:COSI

180° 0°  360° 4500 540° 630°  720° X
iy
>y
4]
[3]
(b) Explain why the equation cosx+ 1 = 2.7 has no solutions.
solubons {0 cosx+! are bound by O and
2, and 27 exceeds this.
.............................................................................................................................................. [1]

© OCR 2018
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19 In this triangle:

* AB=9cm

* AC=10cm

* BC >5cm

* angle BCA=60°

* angle ABC < 90°.

B
Not to scale
9cm
60°
A C

10cm

Calculate the area of triangle ABC. _
§ coswne rule

a':=b'tc'- 2bc CosA

q*: 16" +(BC) - (2 *10 xBC ¥ (C40)
81 - 100 + BC - IR0

LAV 0= (BC) -10(BC) +19

v O- 2'-10x+19

v. -b 1 [b'- Yac
20
|otm%

2 x|

told in the queshan o
Lhat BCY5,%0 < X=5-46

(annot be 5-J¢

Not to scale

Area 0| h'n.:mg{p-_ /2 ab_ Sm‘"g'“’ﬂndw) and ongle belwen em

Area- /2 x 10 x(5+JC ) « sin¢0
= 34 157 1...

=272 2m(dp) 327 om

© OCR 2018 Turn over
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20 (a) bisavector.

Given that b + g

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

1

le b b - (?)

£ > _ X s b & 2.
0 (5) -(3)(5)-(315)
we lhave to pnd possibilibes (Or (3;) which makes

t:?) multples of (1) yar they are pasallel

for example ({) 0:’(3)

o [ .
B #1214 ]

T

(b) Given that
4 N 5| |12
My1m 217 6
find the value of m and the value of n.

”"G)*”(%)(?) 4 +5n-12 (7
(m)) (&)~ e
@j gm +5n =17
® ry : _l{m+&r\-‘?4
2 =¥
Nty

Jsub bacu into @
M+ 204)-¢ @

m+E = ¢
mw == 7

© OCR 2018
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x5+X5 + x2—57 e 53)0(())( ) simplifies to an integer. [6]

5x . 25 300
x+5 x—7 (x+5)(x—7)
) 9et omman dunominater  (x +5)x-7)

21 Show that

=~ bu{x=7) . 25(x+5) 300
(45 x-7)  (2-2)(x+5) (x45(2-7)

- §5x(x-7)+ 25(x+5) -200
(x+5)(x-7)

S5x'- 350 25x +125-300

(x +5)(x-7)

= 52°-10x-175 . 5(z'1x-35)
(x+5)x-1) ( X45-1)

- 5 [@®E-n) . 5
SN 277

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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