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Answer all the questions.

1 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.

la) | grain = €4y €107 g
(65401- 13 : XS401-234...

5401 grains= O-35kg

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

na every groun of sand weighs
(-43x107° kg - this s an average
and the indivdual grains T
might instead weigh l1ess/more.
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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.

1 poppy Seed = 3 x(07
P p 9 - 0.000399
)50 pumplin 3¢ eds = 219
| pumpkin Seed = 0-0%4g (%o)

1 sesame seed - &cqxlo'ng _

: 1060
2 364 x\O 9
- 0-0036‘49
POPPY , Sesame pumpkin,

©OCR 2019 Turn over



(a)

(b)
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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 é

Explain why

Vlad is not correct.

[or the probapilily to be 7s,the
black segmant should measure 72°

It 1S teo Mol .

The graph shows the cost of a litre of petrol for the last six months of 2017.
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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.

Money made \n ragcle

Money given OWGY:

U0O XO-1 = 40 Wins
(probability of winhing s 0-1)
uo x £3 - {120

profit = moey made -money given awoy
-~ {200 - 120
= 180
{80 + {100
..................................................................................................................................................... [4]
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5 ABC is aright-angled triangle.
AB =20cm and BC = 37cm.
c 37¢cm B
L]
Not to scale
20cm
A

Calculate angle BAC.

SOH (AR (OA
O tan x - QI-P

C (Z)Qc’:om Gd)
200 tanx - 37
IAGdJ 20
X = ’(Oﬂ'i(%)
Tl

{ BAC 1S 61.¢ degiees.
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6 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.

L) 2%, 200:13%8% blue counters
s

200- 12&= 162 counters which are
red or white

. W s

54 1c2
X (IOK stq 3

0% ed counters N the baj

© OCR 2019 Turn over
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Construct the perpendicular from the point P to the line AB.

Show all of your construction lines.

© OCR 2019

place compass ot

P, and drow tho
arcs which woss
the line AB.

jrom the paints,
draw an aic

with the ampass
5S¢t at the same

[2]

cistonce each hmo.

daw o ling om P
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8 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.

hhne &
(W,2¢0)

m = b (paratked to line A 3o hay the
Same gradient)

[subwn valuey we Y =m L +C
. Y=6x+2
Wavel QG f C) (q) L
26 = 24.+¢C Substlute bodk in.
(=2

© OCR 2019
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Martha’s solution to the inequality 8x+ 5 < 3x — 10 is shown on the number line.
[
- T T T T T T T T T ™ X
-6 -5 -4 -3 -2 -1 0 1 2 3 4

Is her solution correct?
Explain your reasoning.

Maithgs soluon shows

§x+5 < 32-10
8x ¢ 3x-15
I>,‘3 p nC{' 1\('3 ;

5’1 \<"5 SO IS incorrect

© 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.

ks Sow)  the house cost L1000 in 2016.

. ‘ 7 4/ Iincraie
S0, 1n 2017 b cost {1000 x |-Q={10 40

in 2013 it st {1040 x0-97-{]0 0% §0
N3/ decrease

pe,y(mtggg NCrease - |OOB-8-!OOOHOO (0C-3:97)
(COO
= 0387
0887 # I,
..................................................................................................................................................... [6]
Turn over
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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 177147
wt pnmu
pamg'vs o<
27¢ and
17714
inte @
venn ]
Dlagmm

LEM = 2 x5 x 3*x3? 9amédb3
pawer notatim = 2 x 5 x3" mulbplying all teang
ordinary numbes = | 771470 in the Venn Diogrom

il
(a)(i) using power notation ZXSX?) .......................................

as an ordinary number

(i) Write 177147000000 as a product of its prime factors.

177 147 O0C OCC
= 197147 ¥ 1000000 ~ eypess 1
= (3") « (125 v 125 ¥ §) millin ay

0
= 3" X (53 x §3 « 2‘) £‘032ft}’2}r5

2" x 5% v 9% Tcollect hke tems

(b) 3" =177147x9°.

Find the value of n.

n 5
5 = 77147 Xg%'s_) LAW OF INDICES
37 - 3"« (F @y, e
gn . 3[! g 3'_0 CLM v af - am n
?)n - 32!

n = 2\

A VR [3]
© OCR 2019
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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 0 | 213|415
BCICICIEIENE

Dice 1 : 1-1.0.‘.2 .3.
4 1 (2 B0 | m| ?

5 |4 |32 |m|[o|m|

6 S|y 3]2 |m|oO]

[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.

P (difrerence 1) - ]O/gg

o, g Te o) 1000
/3¢ ,bq /3¢ i /5 * A“SL

Cube ©/z2¢ a5 woking Wk obabill
0| ) icLLsg & QJ
|0 GO

5CC T
1LCS( ° /23225 = /5833

© OCR 2019 Turn over
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13 Prove that the mean of any four consecutive even integers is an integer.

jour conseculive integors .

must be 2x 25, 2x+2, 2x+4, 22+ 6

tC be on .
even numbe(

Tx+22c+2 +22x+4+2x+L = 8x +12

6x 12 . 95c+3 —blus must be
Q an integer

© 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.

l 2 . T '
/: \/ . o S 3 ‘9 \_5 mthagotal
\ 9: ﬁ;: H’Wfﬁfm

: x
e e (22 Y +x- 25"
~ 25
x 724" - 625
oarea o) 1jace > xxx-x" Ve =g Bx? - 625
cube hay 6 JGces b
Surface area- ¢ x T
= 3x' 42 X
= 25 x2:-1250Cm

© OCR 2019
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15 Solve by factorisation.

5x2+7x+2:0

67{1/47x\+2-.0
N
(5% 12kx +1)-0

m:}arhf
biacketb t

51'\‘2—'0 210 I+|:O
6x -2 )

ol
X 5

© OCR 2019
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16 Sketch the graph of y =—sinx for 0° < x < 360°.

© OCR 2019

V=S 1 o regledion
/\ o y=sinx

1 T '. X
90° 3 270° 0

y:sin’)(

Turn over
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17 T is aradar tower.
A and B are two aircraft.

At 3pm
e aircraft Ais 3250km from T on a bearing of 015°
« aircraft B is 4960 km from T on a bearing of 057°.

Not to scale . A

North

T

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

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

SPQ Qd = di BkOln(() £1me - dl.StO.Yl(?

'

me speed
. 3250
C: ___5__ : 3-S5 his
qu )O-CS\({.Omir'\r;Ele'n:
= ?)J'\! 29 min

+3hy

3Pm Y Gpm

© OCR 2019
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(b) Calculate the distance that was between aircraft A and aircraft B at 3pm.

A
B zL

North %750

. ¢0 3250 5

oA b

3 4960

T G ’ g
cosine rule © al=pb*4ct - 2hc CosA

2= 325G +49(G *- (2 x 3750 x4 9¢0

x'CG_S‘H)
¥t 35164100-2345%989.-17

- 1120510 82
A = 3347 - 4um

Turn over
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18 A cone has radius rcm and height hcm.

hcm

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 rand height his V = %nrzh.]

height is three bimes adius

SO, h= 3r
hecm
3y V: & nrth
Sub in ua%uu we have

2100~ < YT % 1 x 3r

2100 - Bilw
 a
216G = (31r
2106+ ¢ *
m
3‘1I00rr —> (= 374359, .
n

(= 8- 74cm

© OCR 2019
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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.

' equation o circle With origin a3 tentre
L]

>x* Vs
+y o

Pythogoras thegrem

at+bt:ct
r
2 2*+5*=¢?
re y4126=1"

5 29 =¢*

sub into equatm
of the awrcle

NV

Eqn of circle: % %yt = 29

let the point (-5:2) be P

\ gmdicntoL line QP :

' X m=97"3+ ¢s,2 (0,0

/-S XmX, oy Xa Y.
m. 2-0  _

-5_0

w|=

Srﬁdient of iahgent is the negative
yeciprocal of the line OP. |
Ahis 15 because OP and the tangent are Pe:pendlcula(

S0, grodient of tangent = =

2
[4+t]

©ocR20m Turn over
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20 (a) Show that the equation X' —x* —9 =0 has a solution between x = 1and x = 2. [3]
xY=-%"-9=0
fox=1 . (1)*-(1)7-9: -9 negative

i x=2, ()'-(2)-9:3_ positive

fhere Is a sign change between x=1 and x-2,
SO0 the Ssolubtn must be between this.

(b) Find this solution correct to 1 decimal place.
Show your working.

lek £ =y
xi-x"-9:0 —® y*-y-9-0
, a=1! b=-1 ¢=-9
quodraic (or mula
y- bt /b 4ac v-t[EN (var-g)
2a 2x)
V+3-541. or y=-2-54]..
we took v =x®

x': 2-69]... e Y s 1841, .

x= b §BY s ighore this sdubion
as any value of '

- 1.9 (\dp) Id hat be a negate
Noun&mber ¥

© 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.

(Vv.S.f)
volume scale (actor
l*’“‘*”i ‘ large - 15€25 125
| black | - | _ {,L{
width: 2.1lcm width ’? length \,cu?.r_, [,(,:_ ar
s . WS (S0F)
volume: Ecm volume 15 €25¢m IE_: (LS
LSF . =

small blotk width ¥ 'SF=lacge blcck width
2\ % —’34— =2 (25cm

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 P-ar'
ot the start of 2018, P: 17150 (-0

where P is the population of the town t years after the start of 2018. 17150 = .x(°  Gnythrig Lo the

i« [Power 0f O i g
(@) Write down the value of a. 11 l:(f l;JIxSJb
(a) '7’60 .......................................... [1]
(b) Show that r=0.98. ok start of 2019, P-168G7 and t:-| [1]
P-17150x r*
168067 = 17150 xr " [r'-r]
16807
17150
r-0-9%
(c) Show that the population is predicted to be less than 16 000 at the start of 2022. [2]

Start of 2022, t-9
P- |7150v 0-9§ ¢
P- 17150 vxg-9% "

1581 & -6 -
hence P < 1¢00O0

i

(d) Use the formula to work out what the population might have been at the start of 2017.
Qs One year
start op 2007, -« SLREe e
sl E Jtart G 20/¢&
P- |71150 ¥ O-9%§
-
P~ 17150 x 0-9&

P- 17500

-

END OF QUESTION PAPER
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