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Answer all the questions.

Use the formula s = ut + %atz.

(a) Calculate swhenu=5,t=10and a = 3.

S = LSVIO)*-—()('O)L
= 50 + |I50
s = 200

(b) Make a the subject of the formula.

-u‘t"'— '

(—ut) s-ut =Z—qt
(»L’J_) Q(S-Ut) = Uftt

_..ta.) zé—ut) = Qq _ Q(s—u't)

2

t‘l
Carla runs every 3 days.

She swims every Thursday.
On Thursday 9 November, Carla both runs and swims.

What will be the next date on which she both runs and swims?
Swims every _ﬂwrsol.aﬂ e-E:vmrj 7 otajs
LM «,fi 3 and 7 |
3 x# = 24

2| dqgs later .
q + Q.I - 30 ..................................................
- rﬁoﬁ\ Novcﬂd;er (ThMFSoLa.ﬂ}
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A shop records the time taken by its customers to complete a purchase on its website.
The results from one day are summarised in this table.

iy S Midpout BRYEeG
0<t<3 6 .8 9
3<t<6 10 4.5 45
6<t<9 6 7.5 45
9<t<12 2 lO-5 2.1

12 < t<15 1 (3.5 13.5

(a) Calculate an estimate of the mean time taken.

Mean = sum of  (frequency = midpoit

sum  of fregpeigy

Mean = A+ 45 +45+2]+13.5
6+l0o+6+ 2 + |

— 5. 324

- 1335

25

(a) ........................... minutes [4]

(b) Explain why it is not possible to use the information from this table to calculate
the exact value of the mean time taken.

© OCR 2017
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Jeat is growing carrots from seed in his garden.
He plants 28 carrot seeds but only 12 grow.

Jeat says

The probability of one of my carrot seeds growing is ;

(@) Use Jeat’s result to show that he is correct. /. S/ [1]

P (corrot seeds 3rcw) X ;_—28 = =
4

(b) A farmer uses this probability to calculate how many carrot seeds he should plant to grow
10000 carrots.

How many seeds should he plant?

He wants :oooo o grw
0000 =2~ of whak he grows
[O00O0 = "% hak he Jrms
3
_ ; all) of whal he grows
7'3333 ( ) .................... 333 .. seeds [2]

(c) Explain why it may not be sensible for the farmer to use Jeat's experimental probability to
calculate the number of seeds he should plant.

j_EOT ...... ISEeS... {.‘ 0Q. ... Sma\u __________ &.. .UV . Le.‘lble

g
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A company makes sweets.
The sweets are put into packets.
Here are some facts.
1.47 x 107 3.5x10%
sweets are made packets of sweets are
every day produced every day

(@) Calculate the mean number of sweets in one packet.
, Tokal swedls PI'U'JMCQA
| = -
Mean swedks pa chel Tokal paokd:s {Jmluczd

meon sweeks n | packet = 147 xlo? o
3-5x 10°

(b) Sweets are made on 288 days each year.

Calculate the number of sweets made each year.
Give your answer in standard form.

Swerks per Yeor = days x swesks per cLa\Aj
= 285% « |47 x |07 q
o 4_?_23600 000 (b) ... 4_2336><|O[3]

(c) The company has 152 machines making the sweets.
Each machine operates for 15 hours each day.

(i) Calculate the number of sweets made by one machine each hour.
Give your answer as an ordinary number correct to the nearest 10.

b machine (1-4% x [07) 2152=96H0 5= 167l
Por maching per how 9671 * |15 = 6447 4

To narest |0 450 6450

©)i) o@D [3]

(ii) State one assumption you have made in part (c)(i).
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6 (a) Two bags each contain only red counters and yellow counters.
In Bag A, the ratio of red counters to yellow counters is 1 : 4.
In Bag B, % of the counters are red.
(i) Sharon says
The proportion of the counters that are red is the same in both bags.

Explain why Sharon is not correct.

I W . .
—=..F. =59 Sharon s u\corrm'ﬁ]
(ii) The number of counters in the two bags is the same.

Complete the table below to show how many counters of each colour could be

inEeCT;S. A Yellow = 4-x ek \/“zﬂd‘m.\l “h
Bag 8 VYellow = 3 x wd Rp=red i f

Yo + R =Yt Re Yo = yehow aB

+ -5 1.4 R = red N
4 20 S 20
Red counters Yellow counters
Bag A 4_ l g
Bag B 5 IE -
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(b) In another bag, Bag C, the ratio of red counters to yellow counters is 3 : 4.
If 3 of the red counters are removed from Bag C, the ratio of red counters to yellow counters
is 3:5.

How many yellow counters are in Bag C?

eed | Yehow Rf‘terfn;eds—l:akan Led | Yellow

xSQS .' 4),(5 x4_<3 | 52(4

|15 120 |2~ - 20

2¢3 =15 —s 20 HeAkows

7  Gustavo invests £520 for 6 years in a bank account paying simple interest.
At the end of 6 years, the amount in the bank account is £629.20.

Calculate the annual rate of interest.

Hdl urterest 2920 - 520 =£109. 99
lr\:te,re_sl’_ per ﬂe,ou—'. 109.20 = 6 = £18.20

| L - 1829 0
P.-q:m’twﬂ fﬂf— L[\C\'de uwefstm.udés 52c0>/=3.51

© OCR 2017 Turn over
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8 The design below is made from two sectors of circles, centre O.

)

6cm

/45°

)

-—3.5cm—

Calculate the perimeter of the shaded part.
Give your answer correct to 3 significant figures.

C\'I'cwvﬂ"uer\ce oj' whole cirdke = 27T
= 2xJI®x b = |27

Pf—oq:crd'km dF cirde 2 (360° w

QOLCL\MS — 6-3-5:7_-5cﬂ\

C,i " fW\CC. — Z&ZSXJT .............. l?D‘?' ............... cm [5]
= SIr

45 x 5T = 1Tx‘53\' = 0-625JT cm
360

3.5 + 3.5 = 7em
Whde pen'md:ea—: .51 + O 6251 + 7
= 137 (3s4)
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9 The diagram shows the positions of two towns, Amton and Bisham.

North A

Not to scale

Amton

The bearing of Bisham from Amton is b°.
The bearing of Amton from Bisham is 6b°.

Calculate the 3-figure bearing of Amton from Bisham.

cb= |20+ b

5L = 10
L = 36

Gh = g x 36=2I16°
................... 2.'5 [4]

©OCR 2017 Turn over
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10 This graph shows the world population, in billions, between 1951 and 2015.

8

7 1

6 ~1

World =
population 5 il
(billions) =
4

3 =TT

2
1950 1960 1970 1980 1990 2000 2010

Year

Use the graph to estimate the average rate of growth of the world population between
1951 and 2015.
Give suitable units for your answer.

Refe. of groth = grodisat of 9reph
(<, 4)= (19%0,3)
<IQ -\9‘9 = G‘O'OJ;L) .......................................................... e

3mxwd—,= Yo=Y = 23 = 4 -
+2 -1 20l0-1960 90

I
A
|
o
o
oQ

6.0% bln= 30V00000O PQOPLL per Year
= oooooo people [year
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11 Reuben is playing a matching game with these cards.

EEcEGEE

He turns the cards over and shuffles them.
Reuben takes a card and keeps it. He then takes a second card.
If the cards are different, he wins the game.

(@) Compilete this tree diagram to show the probabilities for each card picked in the game.

First card Second card

Circle

4 Circle
9
Square
Circle
2
q ...... Square

Square [2]

© OCR 2017 Turn over
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12 (a) A sequence is defined using this term-to-term rule.

u,. =«/2un+15

If u; =5, find u,.

Ulzﬁ(5\+’5
=J{25 =5 »)

(a)

(b) Another sequence is defined using this term-to-term rule,

U, 4 =kun+r

where k and r are constants.

Given that u, = 41, u; = 206 and u, = 1031, find the value of k and the value of r.

Ur\+| — KUn—F -
s = 4k + + =206 O

Up = 206k + I = 03] ©

-0 - 206k + — = 1031
_ 4k + - = 206
|65k + (b)ok:= 825 5 ...........

|6’5—k: %9_5 F= oo l ...... [5]
k= 5

© OCR 2017
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13 A model railway is built using the scale 1 : 87.

(@) On the model railway, the distance between the rails is 16.5mm.

distance between the rails

Calculate, in metres, the distance between the rails for a full-size train.

= OO Om
| . CP ' ™

6.5 © 1435.5
14235 .5 mm = |435 S‘Y\(a) |4'355 metres [2]

(b) The volume of a full-size train carriage is 220 m?.
Trevor calculates the volume of a model train carriage to be 334 cm?® correct
to 3 significant figures.

Is Trevor’s calculation correct?
Show how you decide.

22 0m cm’
D2 = 220 % 00> = 2200 OOOOS“B
Vdwre o medel | trawm

1720000000 - %?3: 234-.0Y9cm
= 334‘Cf"\ é’o Wtc')
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14 The diagram shows a cross placed on a number grid.

1|12 |3 |4|l5|6]| 7|8 9]|10
11 |12 |18 | 14|15 |16 | 17| 18 | 19| 20
21 |22 |23 | 24| 25 | 26 | 27| 28 | 29 | 30
31 |32 |33 ]| 34|35 |36 | 37| 38| 39| 40
41 | 42 |43 | 44| 45 | 46 | 47 | 48 | 49 | 50
51 |52 |53 | 54 | 55 | 56 | 57 | 58 | 59 | 60

L is the product of the left and right numbers of the cross.
T is the product of the top and bottom numbers of the cross.

M is the middle number of the cross.

(@) Show that when M =35, L — T = 99. [2]

=24 x3c= 1224
T=485*25= )25
[ - T =224 - |125=9

(b) Prove that, for any position of the cross on the number grid above, L — T = 99. [5]

M-Io

[m-1 | m

M+10

M+I]

) (mu)(w\—l) =
M+ M- -]
= [\(\1 - l

T (M—Io) (M+1o)= m>+ oM -lom

=T (rv=1) = (we- IOQ)
o=\t =+ o= = |00~ | :CH

— OO
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15 The following formula is for the area, A, of the curved surface area of a cone.
A = zrl, where ris the radius and / is the slant height of the cone.

Calculate the total surface area of a cone with radius 5cm and slant height 12cm.

Curved,  SwHace auwea - A= JT xEx |2=60T
Flaf s areq . A= TFT = TS5
T di'f \Al?ﬂce_ S5
Total swhace oureq - 6OT +25]T= 5T’
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16 ABCD is a parallelogram.

¢ Tl
@)

|
4
E

Not to scale

BD =a and AD =b.

F is the midpoint of BC.
G is the midpoint of DC.
AE = 3EB.

(@) Write down simplified expressions in terms of a and b for

@i AB, = AD + DB

_,, | . ;-_ b _a
PG s a '-PlL ‘FF EF(XL _So(ﬂ\lg w-e)PmM.-
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17 The diagram shows a circle, centre the origin.

/6 | é‘—ai)”(ﬂ—w
, (% b) = contre
Q;};@r roelius

(@) Write down the equation of the circle.
cenke = (O\ O)
,.m =10 @ .. X . +' ........... - '00[1]

(b) Point P has coordinates (8, —6).
Show that point P lies on the circle. [2]

suhp m x=%, "j—"
@ + (-6
= oo so & s on ‘H'\Q wdz.

(c) Find the equation of the tangent to the circle at point P.

33:4-1_5’0
33’4'I + 920 = O

Turn over
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18 The diagram below shows a 1 cm coordinate grid.

0 1 2 3 4 5

sub 5,8\ -' &:‘2(5)"{ (@)

Region A: ..... j ........................................
Region B: j—’ -2 +| 8[4]

(b) Shade the region on the grid given by the inequality y > 6. [2]

> Drw bne 4= 6
- jZé (363@'

© OCR 2017
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(c) A fourth shaded region, given by the inequality

y=kx+2, |
, . —( a _l.-A) X h
is added to the grid. 2. (

The unshaded region now has area 23 cm?.

Find the value of k.

jZ kx + 2

h“'jk* :6-2:4_

b=¢&

sa+g) x4 = 23

2a +lb= 23
x= 35
Thoefore, top A Hapezum = 3.5 sq
L x-comdunate =6-35=2:5 ¢
ﬂ"ﬁfhﬂﬁt(k) (€) K= o, .S ...................... [5]

END OF QUESTION PAPER

= I'_'—'j' = 6-2 — 4 = &
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