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* Read each question carefully before you start your answer.

*  Where appropriate, your answers should be supported with working. Marks may be
given for a correct method even if the answer is incorrect.

» Write your answer to each question in the space provided. Additional paper may be
used if required but you must clearly show your candidate number, centre number and
question number(s).
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* The total mark for this paper is 100.

* The marks for each question are shown in brackets [ ].
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otherwise.
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Answer all the questions.

1 (a) Write down the mathematical name of this type of angle.
Choose from the list in the box.

[ acute reflex obtuse right angle ]
9D @<L 180
¢
@ ... O [1]

(b) Measure angle g.

USe o provacyox

(0) oo o N ° M]
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2 (a) Write 6:14 as aratio in its simplest form.

(@ ... 3 7— .............. [1]
(b) The ratio 20:50 can be written in the form 1:n.
Find the value of n.
i 20 . 60O 2 : 10
2:5
2o 2 2
V2.5
() M= o] 2.5 2]

3 Insert brackets to make each of these calculations correct.

5><@>—1):10 S x(2) =10
(3+6-2)2=35 7:2 =35 2

4  Work out 20% of 40.

g o X
9-0,(40= 1,40 _ @ a’/. = too
) 5
........................... L S v
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5 Ashape is drawn on a one-centimetre grid.

(@) Find the perimeter of the shape.
Y’ "Se
Staring From (% Sloasu
,+I+(+(+H(-r3+\ = \ocm

(b) How many lines of symmetry does the shape have?

(0) o ...

6 (a) These are the first five multiples of 15.

15 45 60 75

Write down the first five multiples of 30. X2

@ co QAo 120 (50

@.30..,..60.,.90..,

(b) Write down the lowest common multiple (LCM) of 15 and 30.

% Mubpes of B and 30 hove o
C%O) ;. LCM =30

© OCR 2019
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7  Point P is shown on this grid.
y
A
.......... 4_
| 2 _ P
.......... 3_ -.._..._..‘
: : !
........ i od
: : 1
: : 3
......... O T T P
é o
| o
I T T T T T I:X
4 -3 ¢ -1 0 1 2 3 4
................................. T PP
............................ -2_
................................ —3_
.............................. -4_

(a) Write down the coordinates of point P.

Cx, ‘j)

(b) Draw the line x =-2 on the grid.

Find the value of 3g—h when g =4 and h= 5.

3(4)-5)
12-5 =7

© OCR 2019 Turn over
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9 Here are the first three patterns in a sequence.

Pattern 1 Pattern 2 Pattern 3

(a) Draw Pattern 4 in the sequence.

Pattern 4

[1]
(b) Without drawing it, work out how many dots there are in Pattern 8.
Explain how you decide. ndots
—
Poteto 0 Tt
" d"'s\\, “.- So 4oton 4
= axn .
’ do¥s s
............ G4 ... dots because Me{nﬁ%xc‘édo*‘s;é‘rcﬁohﬁ
.............................................................................................................................................. [2]
(c) Pattern n has 196 dots.
Find the value of n.
2
(96 =N
( )
) Jige="n ¢
4 = N
(€) M= o) e A [1]
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10 The pie chart shows how Jack spent his time one evening.

Homework
Gaming
150°
30°
Eating
Reading
(@) On which activity did Jack spend most time?
loges: sector of e g (@) G\om\rg ........................ [1]
(b) Jack says
I spent ] of my fime on Gaming.
’ 410 x4
Show that he is not correct. <3 /N ~ Make boxh
) _ gy . 5 | _ 4 vowes %o
P\’OPOP\'\OC') . aom mg-) (SO _ - - —a“ g" a o common
of 4me - =
for COMpaning:
S l
............ 12,712 . He IS nor.com@Ct i [2]

(c) The pie chart represents 5 hours.

Find the time, in hours and minutes, that Jack spent reading. Ohglas in o pie cvoct odd
ue o 360°

3600 —> Bhous (50+90+ 331g0m’\09 = 360
4G oo 21 © 2704 gowegs 0
% Qanirgs 360 - 230
= Q0°

]

L, 60= (S (€) o T N 5. min [4]
© OCR 2019 “+ 7 Turn over
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11 Megan’s Cafe sells ice cream.
Customers choose to have a tub or a cone, and a wafer or no wafer.

They can choose vanilla, lemon or chocolate ice cream.

This frequency tree shows the number of people making some of the choices.

choiceS

4+10+10 Vanilla 0 I

24_ Lemon @ 2
Chocolate G 3
(=)

65-2L4  Vanila

No wafer

Chocolate 6
2

Vanilla
30 Lemon 10 )9

Cone

Wafer
Chocolate a q
= 10
Vanilla

No wafer
5 Lemon @ 1)
Chocolate
12

Wafer
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(@) Anaya buys an ice cream.

One choice she can make is

a cone, no wafer and vanilla.

How many different choices can she make?

(b) Complete the frequency tree. [2]

(c) Which flavour of ice cream was most popular?
Show how you decide.

Vonill (o]}

L+12t9 4+) = 26

Chocolote
0B — highesSt

[

O+14+ LS A
Lexmon

0415 +10+0D = 35

[ N Chocolare. ... [3]

© OCR 2019 Turn over
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12 Solve.
4x+5=35
4x+S =35 ) -5
y A= 30 § Y7
G ;7.SQ '
) -

13 Delroy drives 240 miles.
His car averages 40 miles per gallon of petrol.
Petrol costs £1.30 per litre.

1 gallon is 4.5 litres.

How much does Delroy spend on petrol for this journey?

Gaolons _ disace 240 _ g geMons

—

needed  es pef 40
gou\o o

6x &5 = 27 L

: eded -
\\4\-\’25 he ’t’ (%a\\m = 4§ (H+res

Price 2?—)( f_ |30:E35[O
T pace pec litre
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14 Joan makes cups of tea and coffee at a lunch club.
Each cup requires 250 ml of boiling water.
She has a kettle that boils up to 1.7 litres of water each time.

She boils 10 litres of water in an urn.
She then uses the kettle to boil the rest of the water she needs.

Find the least number of times that Joan needs to boil the kettle to make 56 cups.
Show how you decide. ooml = L

Ve G zsemi =4t X%
Total boting woes - [ 56 - |4 litreS

rQ%'thd Lf’
— eSS
Total  bowng WS 4 —10 = Sl
('Ec}«u'wed Crom \eitie n Cromn He Wn
= i bowl
Vo. of Hmeds &:2\2 [ 3 «— \WTeS eer
Soul .
-2 25 % 3 FireeS
boited = 2 A
rourded ©@

fo neoteSt Wnoe
\nere G52 "‘;
Frac-\'\o"\s !
bg'\\" ‘\3‘

©OCR 2019 Turn over
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15 (a) 50 sweets weigh 200g.
If each sweet weighs the same, work out the weight of 7 sweets.
50 Sweets —> 2009 +50

g ( Sweef" — 4’9 D x7F
Ca 7 swez"s — 9'83 G

@) o 2B 9121
(b) b is directly proportional to a.
bis 10 when a is 8.
Work out b when a is 9.
bx a when 0=7
b= Ko [ +2
) 45
Suwos b=, 10 KCE _ 0,0 - d0= 4B
a=9% K = 1%' R - 3 _2
. - Oxa
o b= 3
.25
(b) b= .. \ ...... 9’ .......................... [2]
(c) Agraph is drawn below.
y
A
o X
Explain how you know that y is not directly proportional to x.
&\S‘\O"O\ ..... Srsonght...... W ot . Qm%mk....gc.o&tsm\:.a
[1]

© OCR 2019
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16 This is the plan view of a 3D object.

]

A

Complete the diagram below to show the front view of the 3D object from A.

The widda OoF W2 Hgure
Stouwd e laec ton

¥oe \erg OF & Side
bat Snarcller oo \e'\ﬁ%

oS 2 Sides-

[2]

©OCR 2019 Turn over



PhysicsAndMathsTutor.com

14

17 Agrain of salt weighs 6.48 x 10”°kg on average.
A packet contains 0.35kg of salt.

(a) Use this information to calculate the number of grains of salt in the packet.

Y. { S
Wo. of ool Sak uoe\sh\? _ 0.35 § P‘(:-\' )
¢ -— R L —S iIe‘a :
FoINS Smtr\ of Sa\t wQ\Q\'\‘t 6. 4R x 1O co\cv YO

- 5401.23 % 5400

(b) Explain why your answer to part (a) is unlikely to be the actual number of grains of salt in the
packet.

The. .onecoge. ..of . Q. .groh0. oF  Sok . oy o0k
I -T-T. . Y-S ONRXRL...... o‘i.....gl.\....’she....%.m:\.ns ...... of. . Saow.n....
O R PO e e [1]
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18 Tom researches the weights of plant seeds.
«  One poppy seed weighs 3 x 10'4grams.

250 pumpkin seeds weigh 21 grams,
+  One sesame seed weighs 3.64 x 10~ kilograms.

Write the three types of seed in order according to the weight of one seed.

Write the lightest type of seed first.
You must show how you decide.

Conuect ol

weight of = 2 - 0.0%y Uolu RS Wao
one pPumpkN 250 qrams.
Seed

3 x(o-4 = O‘OOOB%

one popPy seed = . .
ne SeSowe = 3.64-x10 kg = .64 X\0O 9 =o.c>c>364\.3
© Seed ~——
kg — g’ x\000
PoPPY £ Sesare L pumern

o.0003 £ 0.00364 L ©.0B4

..... DAL PY....... , .. DESANE... , . QuUMMEIO...[4]
PopPyY PR
lightest

© OCR 2019 Turn over



19 (a) This spinner has two grey sections, two white sections and one black section.

Viad says
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The probability of the spinner landing on black is é

Explain why Vlad is not correct.

The. . onge.. of. the  Sectoc. . black IS 4oo. Seaall...
b0 be.  EM oF N S = <.\ N
.............................................................................................................................................. [1]
(b) The graph shows the cost of a litre of petrol for the last six months of 2017.
1215
120 X
© ] /
= 19
o) ]
(o 4
o 118
o g
c E
g 1171 / \/
= ] e
T 116- /
IS : /
® 115
o g
(@] ] /
114 —
—
113
July Aug Sept Oct Nov Dec
Month
Explain why this graph is misleading.
The  u -oxis . does not. Srock  Fromn 0.
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20 Sophie is organising a raffle.

Each raffle ticket costs 50p.

She sells 400 tickets.

The probability that a ticket, chosen at random, wins a prize is 0.1.
Each winning ticket receives a prize worth £3.

Sophie says
I expect the raffle to make over £100 profit.

Show that Sophie is wrong.

Earnings:

24+00 x EO'SO = EQOO

g?ehd)\ngs:
. — : no. of
Ao ut OF tickekr wahes = Pcuwind * YicketS
= &40 WS

o.! x 00

o = ‘E-\’;"0
Coot OF wwmngs = Baxa

ProFit:
EomMingSs — Sper\d'\ﬂgs
£ 200 - fio = E%O

© OCR 2019 Turn over
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21 Abag contains some counters.

e There are 300 counters in the bag.

*  There are only red, white and blue counters in the bag.
*  The probability of picking a blue counter is %

*  The ratio of red counters to white counters is 2 : 1.

Calculate the number of red counters in the bag.

no . ot
No. of blue Counte(S= PCblu27 X  countecS
23 XBOO

2'3)(6 = \38 COU“'\'C(S

Red + Blue + Whie = 300

R+138 + Ww =300 Rrw = 162

R - W

, - 4 39aﬁ“=‘>”‘7‘—%2=5‘f pas @ovr
axg4 . 1x5k

10 T B4

© OCR 2019
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22 Construct the perpendicular from the point P to the line AB.
Show all of your construction lines.

[2]

© OCR 2019 Turn over
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23 The diagram shows a regular hexagon made from six equilateral triangles
Each side is 10cm.

The angle ACB is a right angle.

Not to scale

(a) Show that AC = 8.66cm, correct to 3 significant figures.

[4]
cB® = 5Cm
2 2 2 YaeorechH
AB’M*C’Qz 2 _oxc
2 =

o = AC ¥ 5 >

26 = A’

ac = {75 = ©.660 & §.66cm ( 2SF)

(b) (i) Show that the area of triangle ACB is 21.7 cm2, correct to 3 significant figures [2]

Ly 5 x 866 Ao, OF trionge
2

1y oyn
= Ly 433 2
= 2(.656 ¥ 2. Fcm
(ii) Find the area of the hexagon, giving your answer to an appropriate degree of accuracy.
Arca of ox 20.%F
I A 2
= 43 . 4cm
Aea oF = 6X43-4 )
6 As = 260 -4cm
© OCR 2019 {’:D 2GO C'T\‘z. (li) 260
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24 The graph shows two parallel lines, Line A and Line B.

y
A
Line A
Line B Not to scale
/
0 - X

Line A has equation y =6x+7.
Line B passes through the point (4, 26).

Find the equation of Line B.

%fo.d;em of ltime A
acd B are e Sace

oS Mey ose eoraiel

Smd'-eﬁk of \we B = 6

(j: mMmoC+C
9: 6x+C
Subsinwte (4,26) N)
Y

Z6X+2
26 = 6(4) +C e

9_6:24‘\'C/7

c= 2

336?64-'2 .......... [4]

©OCR 2019 Turn over
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25 Are these two triangles mathematically similar?
Show how you decide.

Not to scale
11cm
6cm

A
_l
10cm

15¢cm

Le,c\g—\\w coAros  Shound be equ al  in

Y X eS.
mo.\\-\qmo’(\m“b& Sienilog -‘thi?
D _7
Lengin €OV - = o & 15
‘\9“‘ \/’ A “
" Same
& = ¢

S JRNIE
15#l5

........... MO because CQ(TQSQOT\C"(\%\C(\Q‘%KQ&\OSO{
......... A . ond... B . ame. . not. dne
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26 (a) Anumber, g, is given as 4.05, correct to 2 decimal places.

Complete the error interval for g.

4046 £ 405 < "'-?\55

I'\
Senatest volue Such Lorgest valae ) 4.045 .4
t#ot o roundS Up- Sugah‘g’o‘; égwn @ ’

(b) A number, h, is given as 3, truncated to 1 significant figure.
Complete the error interval for h.
\}

he 3999, .. .

. KN gest 4
<
h( £| L\'o\ue &Ch (b)3<h< .....................
Fnock ::QS dowe *0O ( SK.
27 Solve by factorising. Aeunc

X +3x—10=0

3
2+ BA-2Z-10 =0

3%
x (245)-2(*45) =0
(£-2)(xt8) =©
-2 =0 o +S =0
x =2 L=-5

Turn over for question 28

© OCR 2019
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28 (a) Simplify. o

\
p)
)]
5
t

£ b
W = o
ac

Fi =8 ) s

(b) The length of each side of a plastic cube is 2a millimetres.
The cube has mass 32a2 grams.

Find an expression for the density of the cube in its simplest form.
Give the units of your answer.

\‘o\u.me 'e \n
= Ixox

($1-1-2
OF cUBe ol Al ase the

Z 2
O‘engi(-.*j'-‘ oSS 320 = i% = %
voiume 803 (03
4
(b) density = ................... L S

3
units ........ g/mm .................................. [5]

END OF QUESTION PAPER
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