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INSTRUCTIONS

* Use black ink. You can use an HB pencil, but only for graphs and diagrams.

» Write your answer to each question in the space provided. You can use extra paper if
you need to, but you must clearly show your candidate number, the centre number and
the question numbers.

* Answer all the questions.

*  Where appropriate, your answer should be supported with working. Marks might be
given for using a correct method, even if your answer is wrong.

* Use the & button on your calculator or take « to be 3.142 unless the question says
something different.

INFORMATION

* The total mark for this paper is 100.

* The marks for each question are shown in brackets [ ].
* This document has 20 pages.

ADVICE
* Read each question carefully before you start your answer.
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Answer all the questions.

1 (a) Write these numbers in standard form.

(i) 6500

6500, = 65 x (0

(@)(I) e, [1]
(i) 0.0584
-2
O\%%q = 5.64¢ x |0
0 984 X0 [1]
(b) Work out (4.2 x 105) X (1.8 x 1072), giving your answer in standard form.
= %2 x10° x 1§ x107?
= 42x(.4 x |0° )(l(fl
= 7}_56){'05—1 2ol X 5
: 10
= 356 x I03 (D) oo e [1]
James is taking three examination papers in Spanish.
Here are his first two results.
Paper 1: 43 Paper 2: 38
80 65
Paper 3 is out of 95.
The marks in each of the three papers are added together.
Find the lowest mark that James needs in Paper 3 to achieve 60% of the total marks.
Total fun marks of a1 theee papers - 0+ 65 +965
= 1(}0
(L0
27 x244 = 144 (marks needed aceoss al 3 papes)
Ip@
Lowest mark $hat James need = 144 - 43 -3% = €3
for paper 3
............. £3 marks
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3 Three people take 2% hours to deliver leaflets to 270 houses.

Assuming all people deliver leaflets at the same rate, how long will it take five people to deliver

leaflets to 405 houses?

Give your answer in hours and minutes.

] Q2.5 |hour = 225 hours

230 houses % 7 ( x 1
- = C'O 10 gl i Jo = Lhours (O.lg‘xéo) mihJg

3 pecple T % hous

= 2 hourt LG ming
405 houses = €) 2:5 x 1 = .15 'ﬂobﬂ’:r
-— ‘D
5 people
G :
................. hours .......%....... minutes [4]
4

In a survey, 60 students were asked whether they have a bank account (B) and whether they have
a part-time job (J).

The number of students who had neither a bank account nor a part-time job was x.
The Venn diagram shows the results in terms of x.

€

Nnumber of students wih a

J bonk account = 9oy (x-1)

= 2xt x—!
X
= -
= 3(3F) -

=X - = 286
One of the 60 students is chosen at random.

Find the probability that they have a bank account.
Show your working.

Totol number of ctuckeats = + 2a + X1 + Sa-2 P(p) = 20 = |
LO = qx -3 60 >
bo+ %= dx
63 = Tr
w = 1
[}
3
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5 ABCD is a quadrilateral.

(a) Construct the bisector of angle ABC.
Show all your construction lines. [2]

(b) Construct the perpendicular bisector of BC.
Show all your construction lines. [2]

(c) Shade the region which is

. nearer to BC than to AB
and
. nearer to B than to C.

[1]
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6 A cuboid measures 6 cm by 8 cm by 15 cm.
A cube has the same volume as the cuboid.

Find the surface area of the cube, giving your answer correct to 3 significant figures.

Volume of cuboid = Gx $x 15

= Fa20 (m.?;
Volume of cybe = 1’ ////

Fa0 = w? //// -
n = y F20

8903 om

Arw 0_(\ ane .Face = g&léa X goléj ube [/\045(061’]/“%[
) faces
§0-3319 om

/

Total surface area of wbe = 80-3319 x ¢

1y

lfg,.i?o&nd@ (475)

499 om o (2 sf)

u
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7  This graph shows part of a straight line.

y

A

10

N\
\

-10

-12

(@) Show that the gradient of the line is 2.5. [1]
Pant | = (2.4)
Point 2 = (-2,-6)

me J Y o 4o o 105 g
M- N2 2-(-2) 4

(b) Write down the equation of the line.
ﬂ-]n+M@P{' from 8r0\|0|n = — |
3mw%f < 2.9

m wx + C

<
¢l

25 % |

<
(

(B) oo e, [2]
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Lily buys and sells microwaves.

She buys each one for £32 and sells it for £60.

She also pays £7 for the delivery of each microwave she sells.

If she sells a microwave that is faulty then Lily must pay for its repair and redelivery.
This costs her another £25 for each faulty microwave.

Last month, 6 out of the 80 microwaves Lily sold were faulty.

This month she has orders for 133 microwaves.

Calculate her expected percentage profit on this month’s order.
Showing your working in the boxes below may help you present your work.

Expected number of faulty microwaves:

E.xlaz = 9.915
¢o
~ |0 mirowav£S

Expected costs:

Total cost for | micownve = t32t+t£%
= £39
Cost fov 12 3 micro waves - 122 x £3o|

= £5187
Additionol cost for 25 %0
{au“g MICrowavgs

= £250

Telal wost = £51g3 + £250
= £543%

Income from sales:

Expected percentage profit:

© OCR 2020

f60 x133 = £ #9%0 Prohit = £F960 - £543F
= fasys
P@reemfaﬁe pmﬁ% < Fagys x 100
£5¢33
= 46339
46-77
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9 The graph shows the number of umbrellas sold in Ling’s shop for each quarter from quarter 1 of
2017 to quarter 3 of 2019.

A
50+

404

Number of :

umbrellas 304

sold
204
104

0 >
2017 2018 2019
Year and quarter
(@) The shop sold 32 umbrellas in quarter 4 of 2019.
Complete the graph. [1]

(b) Make one comment about the seasonal variation shown in this graph.

The vales usuolly peake at the first quacter in each year

............................................................................................................................................. [1]
(c) Make one comment about the annual variation shown in this graph.

Thee is o sight ncreate in_ the number of sales year after year.

............................................................................................................................................. [1]
(d) Ling predicts that she will sell 50 umbrellas in quarter 1 of 2020.

What assumption has she made?

The trend of the sales continue af a costont rate

............................................................................................................................................. [1]
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10 The diagram shows Jane’s lawn.
It is in the shape of a square of side 36 m and three semi-circles.

Not to scale

L1

She is going to spread fertiliser on the lawn at a rate of 30g per square metre.
The fertiliser is only sold in 10kg bags costing £15.80 each.

Calculate the cost of buying the bags of fertiliser for her lawn.
You must show all your working.

Area of +he square bose - 36 x 26 - 1296 m*
Aren of | semicirle : L x TTr*
2
-l (362)
2
L RV || ( 18)1
2
= b2 T
Pren of 3 semicicles = 3 x 16210 = 1526-81m”
Totol curface area - 1G26- %) +1296 = 2822. 9| m*

Total Yerbiliser needed = 2$22.81 X 303 s 84684.2 9
— 1000

64bgy -3 9 = 4 C843kg < 0 by Jorkliser bags needed

10 kg = £15-%0
xﬂ( y X9

20 LL@ =ty
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11 (a) The length, d, of Jamal’s car is 4.72m, correct to 2 decimal places.

Complete the error interval for the length, d.  4-32-0.005<4 d < 432+ 0.00G

ddp = 0-0l 4-HS €4 < 4325
Etrocinterval = 0.01 ~2 < 9. .00¢
@ ... TS <a< W25
(b) Jamal travels 430km, correct to the nearest 10 km.
His average speed is 57.3km/h, correct to 1 decimal place.
(ule the lower limig )
Calculate the shortest possible time for Jamal’s journey.
Give your answer correct to the nearest minute.
Error interval for distance = [0 lum = 2 = & lum
Lower Limit forelistonce = G20 - § = 425 km
Etror interval for speed = 01 = 2 = 0.05 lm/h
U pper it {or 63134005 = 335 lun /h
Speed = Distance b= _Lf),
- VB
Time
Time = Distance Time = F-410-- hous
SP“-"' = F hows (0:.Y4p... X60) Mins
= 435 = 3 hous 25 wip,
5%39

< 10410 hows

© OCR 2020
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12 Triangle T is drawn on a coordinate grid.

(@) Translate triangle T by vector

-6 _ b Wt 2]
2] Lwp
(b) Describe fully the single transformation that is equivalent to:

+ areflection in the line y = x, followed by

. a reflection in the x-axis.

You may use the grid above to help you.

Rotaton 9407 (eckwiSe at centrt of rotation (0,0)

© OCR 2020 Turn over
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13 Ali and Beth take it in turns to play a computer game.
On each turn, the player achieves a score out of 50.
Ali and Beth play the computer game many times and record their scores.

(a) Ali’'s scores are summarised below.

*  median = 31

*  highest score = 38

* range =23

* lower quartile = 24

* interquartile range = 11

Draw a box plot to show the distribution of Ali’s scores.

Upper gquartile = 1l ¢ 24 = 35 (ln‘r@rﬂerHia = upper quactile - 1o wer Wrﬁle,)

lowest Swore = 3¢ -23 = |y (mna@ - hs@l«m score —lowest score)
Ali
0 10 20 30 40 50
[3]
(b) This box plot shows the distribution of Beth’s scores.
Beth
0 10 20{/\ 30 14 40 50
Find the interquartile range of Beth’s scores.
in’rerq(mmr-‘nie, ronge = 33 -21 = 16
16
(D) oo [2]

(c) Kareem says

Beth was more consistent than Ali because Beth had a lower median score.

Is his statement correct?
Explain your reasoning.

His_statement i€ incorrect because Consictency K measured by intecquartile
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14 The diagram shows triangle ABC.
A! Not to scale
15cm g[MQM ‘. la - b
sin A Sinf
B
18cm c

AC =15cm, BC = 18cm and angle BAC = 72°.

Calculate length AB, giving your answer correct to 3 significant figures.
Show your working.

¢ . IS
15
s$in 32 ° sin LB

Gin LB = 15 §n kRN

1%
= 0-19264F
b = Gin (5.392543)
© Cy . yar ( novr cound wedd e
+ %W\ul $120)
1307 = Fpo4 gagar t <L
LC = 160° — F9° - §2.42°
= 555y’
AD _ 1S
_— o
sin §G.51° sh T2
A = 18 (5inS6.57°) - 15.¢13
Sh 390 ~ 15 (2 ¢f)
A

© OCR 2020
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15 Here are two pieces of work.

For each one, describe the error made and give the complete correct solution.

(a)

Question:
Solve by factorisation.

3x2-2x-5=0

Solution:
(Bx+B)(x -1=0

Therefore x="5/3 or x=1

.

Error: nes\(an!&l\ou|0l!9€+he0+hwwav arund .

.................... b Should bo (2 =8 N D

Correct solution:

(3x-5) (nt1) = @

I%x-G = 0 or Xt | =0
1w = 5 x o= |
A =

S/3

The Solutions are « =

[3]

© OCR 2020
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(b)

Question:

Solve, giving your answers correct to 3 significant figures.

2x2-8x +3=0

Solution:

\/('8)2-4x 2x3
2x2

x=-("8)+

Therefore x= 6.42 or x= 9.58

o

Correct solution:

- (-¢) t E?)l-q—xlx3

22
= ¢ t 40
L'.
= g+ /\m or »> = %_|q-0
4 ¢
S—— R
—;‘oux\ddowf\ rownflU()

The Solutions are €A = 3.5¢ or w= 0-1[40’

[3]

© OCR 2020 Turn over
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16 yis inversely proportional to the square of x.
y=2when x=25.

Find a formula linking x and y.

90 L g
w e
2 =
(57"
2 - bk
25
lk = 2x 2%

k = SO (subgfitute k infp He imdial '&q/uﬂﬁ@n)

17 Expand and simplify.

(x+1)(x—1(x+2)

- (x@)(%’f 2)
N2

(-t -0 xt2)

AN
= (=) (nt 2)
\4)/)

ot axtow-1
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18 Here is a sketch of the circle x° +y2 =45,

A
J45
iy o \/E;X
M= 81 B Lﬁ’),
'\/_5 X, - X

(@) Show that the tangent to this circle at the point (-3, 6) has a gradient of %

[2]
(requtive recip o)
Gradient of radius = -0 gradient of - -
-23-0 -homg%’f Wyh'pm{* of rodivs
- b -
—_ 3 —
-2
2
(b) Find the equation of the tangent at the point (°3, 6).
y=mxrtc Y= Vs 15
(= L{-3)+c :
2
6 = “32+c¢
2
(+3 =¢
2
c =15
2
cla+ 'S
(b) ... 3 ...... 2o, e e [2]
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19 (a) The graph shows the speed of a vehicle during the first 40 seconds of motion.

A

40

35

30

25

Speed
(m/s) 20

15 =

0 >
0 5 10 15 20 25 30 35 40

Time (s)

Calculate the distance travelled by the vehicle during the 40 seconds.

Ditonce travelled = Aren unde~ the rarapln

= Aren ofﬁ;anale + Avea of reokou\gle

tl

;';X'gxgo + (40 -15) x 30

= 212G + 25%x 30
= 225 + F50

= 935 m
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(b) The graph shows the distance travelled by a particle over 6 seconds.
A
60
50
40 /
/.
L/
Distance (m) / f
y 4 ;
30 b : ‘ /
0 K /
a0l /
‘ —_—
P
I//
20 A
/Y
///
/’,
yav
4
10 g
//' //
’ (245
— /
0 — >
0 1 2 3 4 5 6

Time (s)

(i) Work out the average speed of the particle between 2 and 4 seconds.

Avernge speed = L4 -6
¢ -2
= 1% 9
s 9
(B)(I) oo, m/s [2]
(ii) Estimate the speed of the particle at 4 seconds.
Point | - (45130) 9radie/nf = 30-G - 25 g,
Point 2 = (1‘5:9) 4.5 -2.g 2
() o N m/s [4]
Turn over for Question 20
Turn over
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20 Solve.
X+ y2 =34
y =x+2

Show your working.

tl

’xl+tdl 3 — 0
y xX+2 — @

substitute @) into (1)

(

4 (xt2) = 3y Y= x+2

N e
x4 (r2)Crt2) = 3y
\4—/

2 t x4t 2+ 4= 3Y

Co
U
|

T
—+
o

x4+ 4u+4-24= 0

{
!
W

2%+ %% -30 = 0O
2(nr+ La-19) ?qf) when x = 3
A* 4+ 2% - 16 =

0
(x+9)(%=23)= 0 =242

<
ft

=
-
N~

AtS = ) or -3 =0
x= -G x =3

END OF QUESTION PAPER
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