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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 [ 1.

Use the © button on your calculator or take © to be 3.142 unless the question says
otherwise.
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Answer all the questions.

1 Calculate.

, [210
\ 10% + 5

Give your answer correct to 3 significant figures.

1.1¢:8 78 439!
........................ R N
2 The ratio 50 grams to 1 kilogram can be written in the form 1 : n.
Find the value of n. ! t'a 5 n‘ 0003
SOy : lky %1000
SDg: 16004
< $0 < S0
| : 20 n=20 [2]
3 (a) Anne, Barry and Colin share a prize in the ratio 3:4 : 5.

Colin gives % of his share to a charity.
What fraction of the whole prize does Colin give to the charity?

A:8:C L8 _S

3:4:5 3 12 T 36

Colt =
olin <
+&+S
e s
T ) ) IR 86 [3]
(b) Delia, Edwin and Freya share some money in the ratio 5:7 : 8.
Freya’s share is £1600.
arly = S+T7+8
How much money did they share? T°+“l P = 20
D: €E: €
5.-’:8 20 X 200 = {0600
) ) x 200
£f1600
b)) £ WOBO 2]
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4  Abus timetable shows the following information.

*  Abus following route T leaves for the train station every 20 minutes.
*  Abus following route A leaves for the airport every 18 minutes.
*  Abus following route T and a bus following route A both leave at 8.37 am.

(@) When is the next time one of each bus is timetabled to leave at the same time?

T 20 40 6O 8o 100 |20 4D 160 120

A I 36 S4 J2 90 108 126 144y 162 180

Lem = 180 minwtes -;6& 3 howrs

8.37Tam + 3 hows = l:3Vam(a) . I0:37 am [4]

(b) Write down one assumption that was necessary to solve this problem.

. There. ore...... na..delogys.....or.... CAotedlotiana

.............................................................................................................................................. [1]
5 Bennie is 7 years older than Ayesha.
Chloe is twice as old as Bennie.
The sum of their three ages is 57.
Work out the ages of Ayesha, Bennie and Chloe.
Ay&s ha = x q
Bewve = X + 7 9+7=16
Chboe = 2(x+7)
z 2x &\l 2(4)+ 1%
18 +14 = 32
X + x+1 + 224+ W4 =S7
4x 4+ 21 = 57
-2 =21
q Ayesha’s age is ....... q .......................
x T 26
" =¥ Bennie’s age is ....... e
x = q Chloe’s ageis ........ 32 o [6]
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6 120 students in Year 10 and Year 11 sit a test.
. 61 of the students are in Year 10.
» 83 of the students are right-handed.
. 20 of the students in Year 11 are left-handed.

One of the students in Year 10 and one of the students in Year 11 are chosen at random.

Which one is more likely to be left-handed?
Show your working. You may use the table if you wish.

Y10 i Total
RH 44 29 g3
LH 17 20 37
Total bl 59 120
Yo - LH Yil-LH
= 17 o _2_-2_
ol Sq
17=61 = 0.2786.... 20 =59 = 0.3389%...

..... Yeor W 08 034 > 0.28 e

© OCR 2019
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7  The diagram shows a shape ABCDE.
The shape is made from a rectangle, a right-angled triangle and a quarter of a circle.

Not to scale

3Am 3AIm  fim-9m = 32m

%

18 m

F is the mid-point of BD.
AE = 18 m and the perpendicular distance from C to AE is 41 m.

Work out the perimeter of the shape ABCDE.

6 ¢

Ave maw T dur
- %0 c
360 x 2xm x 9 qam
BC = 2y ¥ D
2 Im b
ati+bt:c?
q? + 92 cp?
N I
,I 924+4% = CD
Peameter ABCDE 94z = ¢D
I $32+432 + -92-1r + W2
= 102-8680%3 2 108 000 ] 109 . mie

© OCR 2019 Turn over
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6

Triangle A and triangle B are drawn on the coordinate grid.

(a) Describe fully the single transformation that maps triangle A onto triangle B.

...... Rototian .. 180°. . centre . (=0u0)

(b) Describe fully the single transformation that is equivalent to:

. a reflection in the line x = 3, followed by

* atranslation by [3] % 'GH

You may use the grid above to help you.

© OCR 2019



The diagram shows triangle ABC.

CD is parallel to AB.

A, C and E lie in a straight line.

Angles of size a°, b° and c° are shown.

Not to scale

(a) Insert a°, b° or ¢° to make this statement true.
Give a reason for your answer.

o .
Angle DCE = ..&.... because ...... Gampa*ﬂﬂv ....... al'z lko..ark. ... q wal-..........

(b) Use the diagram and the answer to part (a) to show that the angles of a triangle
add up to 180°.
Give a reason for each statement you make. [3]

A.ﬂlz BcD = b° becowss altemate a,abum ‘9“’""’

Aﬂla m a slvaiﬁki e odd o 180

© OCR 2019 Turn over
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10 Claudia invests £25000 at a rate of 2% per year compound interest.

Calculate the total amount of interest she will have earned after 5 years.

Give your answer correct to the nearest penny.

o« . n

Fnel 0omowd = wwe bment X mukiapkes

Mutdipier 1004 4 27/

|1}
-
Qo
~
™~

Ffral amownt = 26000 X :.ozs
27602.02

W

27602.02 - 25000
26062.02

Interest

11 The area of a rectangle is 56 m?, correct to the nearest m2.
The length of the rectangle is 9.2m, correct to the nearest 0.1 m.

Calculate the smallest possible width of the rectangle.

Az Llxw

wsz —

L

8 v8
s 55 56 565 §7

l % 6 18 4 UB o
7 00 45 az als g
A
Wu -
Lue e
= 85.5

© OCR 2019
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12 (a) Here are the first four terms of a sequence.
-6 1 4 9 14
R-S/ +5 +$§ +§

Write an expression for the nth term of this sequence.

5n - 6

(b) The nth term of another sequence is given by
an’ +bn
The third term is 9 and the sixth term is 126.

Find the value of a and the value of b.

Third  torm Cixth term
a(3)®+ b(3) =9 a(6)® + b(s) = 12¢
Qa + 3b =9 36a + 6b =126

3a + 6b =126
94 + 3b =9 x2

3ba + 6b= Igc
I8a + 6b = 18

12a = 10¢
=18 *Ig
a = b
9a +3b = 1

6) +3b=1
S¢+3b=9 (b) a=... b

- 5% -S¥ b= =S [5]
b= -4%s

© OCR 2019 :',g J., 3

b=-15
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13 (a) The cumulative frequency graph shows the distribution of the heights of members of a rowing
club.

120
115
110

N

- 3 = 105
Ut = - of 120 %0 ,
100
Uk = 176.5 95 /

90

85

o

o} 120 = 30

b
*|-

80

—

1
“

o~
o

75

70

65

Cumulative
frequency

60

95 /

50

45

40 /

35
30
25
20
15
10

5 /

0 >
140 145 150 155 160 165 170 175 180 185 190 195 200

Height (cm)

(i) Find the median.

120 =2 = 60

© OCR 2019
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(ii) Find the interquartile range.

Ll&—LL'D 17¢.6-160 = 6.5
3 L
4 * Q) oo 16.5. .. cm [2]

(iii) Calculate the percentage of the members who are at least 180 cm tall.

20 100 = 16.6 7.

120
(1 S 16.6 % [3]
(b) The histogram summarises the heights of the 153 members of a swimming club.
A

8

7

6 SRR R e R A

5

Frequency 4

density

3

2 % M.’l

X 3.6
1 b
xi i _ﬁ_
0 I I I I ! L1 >
140 145 150 155 160 165 170 175 180 185 190 195 200
Height (cm)
Which club has the greater median height? F
You must show all your working.
cw FD
163 2= 76.5
Medion = 166 H [70em

..... Rnwmjohhuf72>’bohl'70 [5]

© OCR 2019 Turn over
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14 The graph shows the speed of a train during the first 60 seconds of motion.

A
25 I
20 >
A//
Speed 15 /
m/s
(m/s) 10 7
51—/
//
0 > >
0 5 10 15 20 25 3%0 35 40 45 50 55 60
Time (s)
(@) What is the speed of the train after 9 seconds?
(@) oo 12 . m/s [1]
(b) What does the straight line suggest about the speed of the train over the first 15 seconds?
..... Acreleraon.  id.. conaBBnt ...
.............................................................................................................................................. [1]
(c) Work out the average speed of the train, in m/s, during the 60 seconds.
Area = é" (a+b)h
- ':"{ (35 +60) x 20
= 950 m
D
Spmd = T
= 4S80
60
. (C) o ’ 58 ........ m/s [5]
= 1583 m/s
~ 15.8

© OCR 2019
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15 The diagram shows triangle OAB and points C and D.

Not to scale

0]
OA = 3a and OB = 3b. AC = 2CB
C lies on AB such that AC = 2CB. AC:C8
D is such that BD =2a+b. 2:1

[5]

Show, using vectors, that OCD is a straight line.

AR = A8 + OB
= -3a +3)

- —> —)
0C = 0A + AC

-
z 3a + %AB

3a + %(-za + 3b)

2a + -20 +2b

52.:4-!—25

-3- "3043b) ‘I’ZQ-"b
= ~a+b 26 +b

—’
cDh a +2b

— . . .
6C =CD .. 0ChD ¥ o ﬂrat,l-‘f lne .

Turn over
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16 (a) The table shows values of x and y.

X 4 16 36
y 6 3 2

Show that these values fit the relationship that y is inversely proportional to Jx.

— 2
§= 7= 3= T
- K 12
J= V= 3= %
X4
‘__L x4
-ﬁf 2 =)2
k
6:7
x2 xe
12 =%k
1z
Y= ¥z

a ls inversely proportional to ana a = o. when =4,
(b) aisi | tional to b2 and a = 3.75 when b = 4

Find a formula linking a and b.

|
a & pT
K
a=37

3.75 =

-
- |

3.75= T‘_ Xt
xb

© OCR 2019
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3.1 o1
17 Show that (a7) 3x(a”)2=1. [3]

a)b - ab qQ b a+b o

(2 x x'x X°= X 2’ = |

-d L
aBX 3 alxz

- -1 41
a” X a' a

18 Region R satisfies these inequalities.

y>3

- o® an o> o

Y= X !.‘ 6 t 2 3

X+y<?9

la 8 7
By drawing three straight lines on the grid, find and label the region R. 5

[6]

Turn over
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19 Solve this equation algebraically.
Give your solutions correct to 2 decimal places.

3% +8x—5=0 ax* + bx + ¢ =0
=3 b=8 ¢c-5

—

-b 2 J b2 - Yac
2o

-8 t (&)*- 4()(-5)
2(2)

0.52258%1209 o

-3.18925478¢

- 3.1

P

0.5

13

x=..0.92. . orx:...'.'...?.’.-...l.ﬂ ..... [4]

END OF QUESTION PAPER
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