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INSTRUCTIONS

Use black ink. You may use an HB pencil for graphs and diagrams.

Answer all the questions.

Read each question carefully before you start to write 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).

INFORMATION

The total mark for this paper is 100.

The marks for each question are shown in brackets [ ].

Use the = button on your calculator or take 7 to be 3.142 unless the question says
otherwise.
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2

Answer all the questions.

A grain 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.

0.235 = 6.%€ x10°5

= §401.234S...

~ S%ol

@ . S%00 2]

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

..... The  watght & on owerose 40 humbac e . groand. ...
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2 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.

Popp3 lkg = 1000y
- N

3x10 "3 %1000
P_w:ﬁh'n

2!8 =~ 280 = 0.08%

: 8.4x1072g

Sasome

3.-6& xi0~® kg

x 1600
3.6% x 103 9 e szm gst ................ Jevome . hem,olom....m]

Turn over
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(@) This spinner has two grey sections, two white sections and one black section.

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

Explain why Vlad is not correct.

....... The. oxes. .. q  tha.  black. . seetor. . to. . ymwallh.......
.............................................................................................................................................. [1]
(b) The graph shows the cost of a litre of petrol for the last six months of 2017.
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Explain why this graph is misleading.
. The . vertical  cote . does. .not.  dak . from 0. ...
.............................................................................................................................................. [1]
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4 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.
Jnome = 400 x SOp = £200

nggd—d w&.n:ug thekets = 0.1 x 400
= 40

Totad rm'w = 4o x £3

= £120
Pojut = £200 - fr20
= &0 props
.......... EBO . PYOL . e

© OCR 2019 Turn over



5 ABC is aright-angled triangle.

AB =20cm and BC = 37cm.

(o]
c 37cm - B
Not to scale
20cm
H A
A
Calculate angle BAC.
4
s%n ¢ Ay 1%
0
Tan®= 2
a7
Ton BAC = 20
7
BAC= +an”! ('2'3')
- ‘lo 6069 eoe
~ ¢l1.6°
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A bag contains some counters.

*  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 couQLers in the bag.

23 138

p(bllu.) = _50 = 200
%6

138 blue cowuntars

300 - 138 = 162 vred & white

R:w
2.1 3 pork fotad
162 -3 = S%
Red = 2 x5y
= (08
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7  Construct the perpendicular from the point P to the line AB.
Show all of your construction lines.

0]
pd

[2]
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8 The graph shows two parallel lines, Line A and Line B.

same aruh'm'l

y
A

LineA Y= bx+7 m=6

Line B 3: mx ¢+ L€ Not to scale
mz= 6

Line A has equation y =6x+7.

Line B passes through the point (4, 26).

Y

Find the equation of Line B.
3:mm+c

2= 6(4)+c
2 = 2% +¢
cz2

H:C.‘x-l-l

© OCR 2019
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10

Martha’s solution to the inequality 8x+ 5 < 3x — 10 is shown on the number line.

o
- T T T T T T T T X
-6 -5 -4 -3 -2 -1 2 3 4
Is her solution correct? Lz -3

Explain your reasoning.

8x+S £ 3x-10
- 3ac ~3x

Sx +5<&-10
-5 -8

Sx <€ =15
) +S
x ¢-3

© OCR 2019
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10 In 2017, the value of a house increased by 4%.
In 2018, the value of the house then decreased by 3%.

Teresa says

Over the two years the value of the house increased by exactly 1% because 4 - 3 = 1.

Show that Teresa is wrong.

') merease = 100 + &4 3/. dewesse = [00-2
z 1047 = 117

J"."IOD l‘:'""’
104 0.97

.04 x 0.97 = 1.0088

J,xloo

100.8¢'/. = 0.887/. increcse
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11 You are given that

270=3°x2x5 and 177147 = 3"

(@) (i) Find the lowest common multiple (LCM) of 270 and 177 147.
Give your answer using power notation and as an ordinary number.

270 177 147
tem= 2 x5 x3°x38
= 2x5x3"
\
(a)(i) using power notation 2X5X3 ...................................
as an ordinary number ..... |T7|'+70 ............................. [2]
(ii) Write 177147 O(_)(_)QQQ_ as a product of its prime factors.
1771470 = 2 x5 x 3" 10
5 /\
1 x10 2 S
s _ s
177 147 600 000 10° = (2 x5)
= 25xs*

2x5x3"x 25x8%

(b) 3"=177147x9°.

Find the value of n.

3" x (32)°
3" x 3'0
BZI
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12 Antonio rolls two fair six-sided dice and calculates the difference between the scores.
For example, if the two scores are 2 and 5 or 5 and 2 then the difference is 3.

(@) Complete the sample space diagram to show the possible outcomes from Antonio’s dice.

Dice 2

difference | 1 2 3 4 5 6

1 o1 23 4% 5

2 Il o1 2 3 4

Dice 1 ° 2 1 0 : 2 3
4 3 | 2 | o\ 2

5 Y 3 121 o I

6 s &% 3 2 1 o

[2]

(b) Antonio rolls the two dice three times.

Calculate the probability that he gets a difference of 1 on all three rolls.
Give your answer as a fraction in its lowest terms.

) = 16 Totad outromas
plr) = 26 = 6xb
= 36
= 5
1%
5 3 5 (5)3
— X — Y - —
18 18 18 18
= t25
532
129
5832
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13 Prove that the mean of ar&/ four ccbmsecua've even integers is an integer.

Bven = 2n , 2n¢2, 2n+ %, 2na 6

n+ 2n42 + 2n+ 4 + n4 b
4

Mean

= 8n +12
y

2n + 3  wheh s an iwtc:lu.

© OCR 2019
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14 The length of the longest diagonal of a cube is 25cm.

Calculate the total surface area of the cube.

a4+ b=t
e x
16 m?‘-l»&z =c2
— J
2
= b Jxtea? = ¢
o

c az-l-bz‘:cz
25¢7 . v, .
A (fzz*) + 2 = 25
__ r '
2t
a

2 2
31,2 s ‘25
=2 T2
x*= 625
3
Surpace Area _ ) - -
Aea 1 pace = (,i‘?’) - = %f [eide length]
1
- 625 b
To-ldswauuu-(_?_)x 1250 .
................................................... [5]
2 Turn over
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15 Solve by factorisation.

5 +7x+2=0 5x2 =10
S _ x _Z2 _ =1p
5 + _2_ -7

Sx? 4 Sx}rlx + 2

Sx(x+1) +2(x+1)

\

(5x+2)(x+1) =0

Sx+2:z0 x+1=0
-2 -2 -1 =l
Sxx-2 > =-1
x=-2
S
-z
[ -1

© OCR 2019



17
16 Sketch the graph of y =—sinx for 0° < x < 360°.

[3]

© OCR 2019 Turn over



18
17 T is aradar tower.

A and B are two aircraft.

At 3pm

aircraft A is 3250 km from T on a bearing of 015°
aircraft B is 4960 km from T on a bearing of 057°.

Not to scale A

T S-'o "So < !l-2°

(a) Aircraft Aflies directly towards radar tower T at a speed of 890 km/h.

D
At what time will the aircraft pass over radar tower T?
Give your answer to the nearest minute.

b
T

—

S

]

3250 m
890 km/h
= 3.65 h

[ B—

l xb0

34

3h 29 ming

3Pm-l- 2h 37 muy = 6: 329 pm
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19
(b) Calculate the distance that was between aircraft A and aircraft B at 3pm.

A

o Cosme rele
SZEORM

nBY= 32502+ 4960%- 2(2250)(%9¢0) tos 42

Ag: = 11208110.83
\ '

AB = 334T.40254S5

a%- bl+c?-2be s

T

~ 3347 km

© OCR 2019
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18 A cone has radius rcm and height hcm.

hem h= 3 &y

The height is three times the radius.
The volume of the cone is 2100cm”.

Calculate the radius of the cone.

[The volume V of a cone with radius r and height his V = %nrzh.]

|
2160 = '3_7”'2 {?”)
| 3
2100 = -—3— X mX 37
2100 = l'l’rg
o 2

2100

.’——=I’g
oy

3 2100
/
n

r

il

g.743596456
8.7%

n
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19 The point (-5, 2) lies on the circumference of a circle, centre (0, 0).

(a) Find the equation of the circle.

x’+52 =rt
) / v a,z-'- b":c”
52 2 c
( a 924 (-s)*=r?
=
-5 -S b T

2 T _
@) o X'+y =29 [4]
(b) Work out the gradient of the tangent to the circle at (-5, 2)
. - Y
Gradwnt radws = L—-
g - X
(-5,2) (o0,0) 2
Lo Yy N Y, o 0-2
0--5
= 2
S
G ro.drent hndu\fv : =1
-2
S
= S
2 5
2
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20 (a) Show that the equation X' —x* —9 =0 has a solution between x = 1and x = 2.

When x=1
(N*- (1N*-1 = -9

When x=2
(2)¥-(2)*-1:- 3

Bhu\sg Y .n',m, thureiore folubron  botween %= 2=2
(b) Find this solution correct to 1 decimal place.
Show your working.
x=1.5
(1.8)4 - (1.5)* -9 = —¢.1218
x= b
[,-6)" - (l.‘)a- q S - S.DD Lq
x=1-8 . ] x=1.85
(re)% - (1.8)7-9 = - 1.742% ) (1.86)% - (1.85)*- 9 = -0.708..
- 1. x=1.86
* J (1.86)% - (1.86)*- 1= -0.4%0...

b.4221

(.9)% - (1.9)*- 9

~ x=1.9 (1dp)

© OCR 2019
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21 Toy building bricks are available in two sizes, small and large.
The small and large bricks are mathematically similar.

A small brick has volume 80m3and width 2.1cm.
Alarge brick has volume 15.625cm™.

Calculate the width of a large brick.

Small Larac Sl;
L em 2.1em 4 -
A
15.625 _ !_z_é
Vc"! Sem? |5.625tm3 & ~ 6%

2.1 x _i = 2.625 cm
¥

Turn over for question 22
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22 At the start of 2018, the population of a town was 17 150.
At the start of 2019, the population of the town was 16 807.

It is assumed that the population of the town is given by the formula
P=ar
where P is the population of the town t years after the start of 2018.

(@) Write down the value of a.

Pz ar’ (@) 17150 [1]

'7'50 - a .............................................................
(b) Show that r=10.98. "

168017
(7180

= 0.92

(c) Show that the population is predicted to be less than 16 000 at the start of 2022. [2]
t=4
P= 17150 x 0.98°%

15818.61394%
216,000

(d) Use the formula to work out what the population might have been at the start of 2017.

¢=-1
p= 17150 x 0.98""
= 17500

END OF QUESTION PAPER
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