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1 Atravel agent records the duration and cost of the 15 flights he sold on one day.
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Answer all the questions.

The data for the first 13 flights are plotted on the scatter diagram.

(@) The data for the final two flights is:

A
160

N

140

™

120

100

Cost(£) 80

60

Yo

N

40

20

=

0
0

50

Duration (minutes)

Duration

210 minutes

1 hour 40 minutes

Cost

£130

£80

Plot these flights on the scatter diagram.

100 150 200 250

(100 minutes)

(b) The cost of one of the 15 flights had been discounted in a sale.

© OCR 2020

Circle the most likely flight on the scatter diagram.

[2]

[1]
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(c) (i) Draw a line of best fit on the scatter diagram. [1]

(i) Use your line of best fit to estimate the duration of a flight costing £90.

1(1) R L minutes [1]

(d) Explain why the travel agent should not use his records to estimate the cost of a 7 hour flight.

T hours 8 beyond the given datnr e

.............................................................................................................................................. [1]
Solve 3x+4 < 19.
Show your solution on the number line.
3+ 4 < 19
2 < A- Y
ER R
" < 15 >~
x £ 9
4 8
ot
NN o
/M e
< O
<+ T T T T T —>X
1 2 3 4 5 6 7
[4]
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3  The graph shows the cost of electricity with Company A.

A

35

30

f0,25)

L 13
H

25

N\

Cost of 20
electricity (£ /
y(£) 15

N

AN

10

N

/
4

4
0

0% 100 150 200 250
Electricity used (kwH)

'

(@) Use the information in the graph to estimate the cost of electricity for a customer who uses
450kwH of electricity.

qrocdient = 25 -0 - 25 - L 3t;.n
200 - 0 200 8 | )
Y= ( 4s0
U—irﬁmep% = 0
y = 56-2%
Ur Mmoo+ C
- L
@ £ o, e [3]

(b) Company B charges 14.3 pence per kwH of electricity used.

If Company B’s cost of electricity was plotted on the same axes as Company A's cost of
electricity, which line would be steeper?
Explain how you know.
Company A has a Ormhm{ of L which is egual to £ 0. 125
8
Oom;mng A= 125 penwe per kvl

[4-3 pence per bwH

¢l

Cow\Pmng L}

1t has o 8\’60"’% @radi!m‘l’
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. . 3.93x 393 \? . N ,
4  Nina estimates the value of ———— | by rounding each number to 1 significant figure.
0.546 x 220

(@) Show that Nina’'s answer is 64.

3.3 = 4 (Lsf) = J 4 x 400 Y
éﬁb 400 (1<) 0.5 x200

[3]

!

0546 = 05 (15 TRy
2000 ® 200 ()¢f) )

[409CL

y

o~

=

(b) Calculate the error in her estimated answer as a percentage of the exact answer.
The exad angwer = Error = 04 - 4. 11
) = 17-¢19
_ 3.93 x :m)
0546 x220 Pmtuﬂﬂgeeﬁnrz 1+.6

G-Il
1 (11.g5749)° '

A DO

U

= 3%.49%
= ¢C.105%
4 =~ 3%.8 %
=~ U6
(b) 28.¢
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(a) Work out the size of the exterior angle of a regular 12-sided polygon.

360"
humber of S0l es

{t

Cize of exterior am(jle

t

360°
12

= 30"

(Q) e

(b) Use your answer to part (a) to write down the size of the interior angle of a regular 12-sided

polygon.

1/

Interor angle = jgp° - 30

= 150°

© OCR 2020
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Atruck is used to transport some wood panels.
Each wood panel is a cuboid measuring 2.4m by 1.2m by 1.8cm.
The density of each wood panel is 750 kg/m3.

The truck can carry 15 tonnes of these wood panels.

Calculate the maximum number of wood panels that the truck can carry.

Show how you decide.
, convert to m

Vs
Volume of each wood panel = 2.4 x 1.2 x@-g = 100)

T2y x1-2x 0.018
= 005184 m?

Density X volume

(

Mmas¢ of wood paned

t

150 x 0.0519y

° 36-49 leg

| fonne = 1000 L"ﬁ
15 fonne = 1S poO les
Moximum number of wood panels  _ 15000
that can be cormed 3%.9g

(!

386.802 (round OJown>
~ 385 wood panels

385 wood pmnds

© OCR 2020 Turn over
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7 Vectors a and 4b are drawn on the grid.

e gt

— P

N l BT N N T

AR , ......... ..........

‘f’ fo the th\Jr

(@) Write vector a as a column vector.

(a)

[2]

(b) Find vector b as a column vector.

Ty

oS -
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8 Lihas ttoy bricks.
She only has red bricks and blue bricks.

Li picks two bricks, one after the other.

If the first brick she picks is red, the probability that the second brick is red is %

If the first brick she picks is blue, the probability that the second brick is red is %

Calculate the value of t.

= tw bricks t = rtb
r= red bvides
L = blue bridks

®D—— i:'jr‘
3 ey 10 L

s (t-t) = 3(r1) F(4-1) = 10r
1 -2 = dr-3 34 -7 = 10r
o Y e
24 3r o
2y = 2b+|
Fo= 24+ | O
3

Compowre D) with @)

Wl Fe-1 0L 410 = 204 -24

—“3 0 lo+21 = 21t -204

= &
o(2641)= 3(F-7) 4
3\
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x is directly proportional to y.
y is directly proportional to z.

When x =10, y = 60.
When y=8,z=1.6.

Find a formula for z in terms of x.

@ *- kg) Cubstitute @ info @
10 = (o)

k= 10 - | Cx =52
bo ¢ Ez2 = b

PU—

= |
* ¢ Y z= b x
5

= RN e~
{
=
~
T
N
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10 Paintings are sold in an art gallery.
The cost of a painting has k% commission added to it.
Tax of 15% is then added to the total cost to give the price to pay.
Layla correctly calculates the price to pay by multiplying the cost of the painting by 1.403.

Work out the value of k.

Lopmisgion = Lx v
(ost of the Fain“ffng = % J00
Cost of the painting with commizsion = % + xl e ko
100 100
L LS
()
Price to pay after tax = i ( |+ L)x 1-19
100
Joo
Price to pay - X (1.403)
= Y03 w
I 100
___———~.L/037L = |+ b
|16 A 100
| -2 = | +t le
100
0.22 = |l
|00
;);2_"’ = LL h:ll
lo0 )00
2
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11 Here are two functions.
Function A: Input —» %3 >—> +15 >—>Output
Function B: Input —{ +11 >—> x2 >—>Output

(@) (i) Jo chooses a number, x.

She inputs x into each function.
The two outputs are equal.

Work out the value of x.

Funchion A X x3 415
In + 1§
Funchon B A 41l X 2
2(xtn)
3+ 15 = 2(atn) (outputsare equal )
3415 = An 422
SA-2n = 22 -1G
A = 7T

@) x= !

(ii) Explain why there is no other input that gives two outputs that are equal
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(b) Here is function C.

Function C: Input —»D—»D—» Output

Kai chooses values for p and g so that if he inputs any number into both function A and
function C, he will always get two outputs that are equal.

Find the value of p and the value of gq.

lnpuft 2%
Function A = xx3 1y - 3xtls
Funchon ¢ = ayp xq = qlrep)
3415 = g (wtp)
3t b5 = gnrqp
1= 2
0,/‘): l/g
3p = 1Y
p=>

(b) 2
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12 Students are asked to choose one subject from Option A and one subject from Option B.

Option A Option B
Economics Art
Geography Drama
History Engineering
Media Studies German
Graphics
Music
PE

If a student chooses their subjects at random, what is the probability that both subjects have the
same first letter?

Choosing both subjecls with letfer E -

Ll L

L
Yt 24
Umosing  both subjjects widh leHer G -

2. - 2
X = =

L
4 3 24

OLOOBN\Q b ot Smla\jeoh wth ledder M =

= [

x L
T a9

1
Iy
Add ol Hhe pmbmbiliﬁu {'oﬂvfhw .

© OCR 2020



PhysicsAndMathsTutor.com

15
13 In the diagram, AED and ABC are straight lines and BE is parallel to CD.

D

Not to scale

A ) B

The ratio of length AB to length BC is 2 : 3.
Triangle ABE has an area of 8cm?.

Work out the area of triangle ACD.

{l

AB 2

Ac 2t+3 = §

Patio AR - AC
L5

fl

linear factor fom At fo AC & 5/,

Sguare factor = (S/l)L = A5

R

éf.
Area of ARG = §om’

Arem of ACD

u

2
5% 25
p

3
gﬂ
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14 The base of a cone is fixed to the top of a cylinder to make a decoration.

The radius of the base of the cone and of the cylinder is rcm.
The cone’s height is 5rcm.

The total height of the decoration is 6rcm.

The total volume of the decoration is 225cm”.

Calculate the value of r.
Show your working.

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

VQ'MMG O‘F Cone = l_ ‘E rl,q Total volume = 91{;»3 " Tr2
> p
= \_T[rl(gv‘) = oqed + 3170
[
> 3
= GIl¢? 2125 < g v’
— 3
2
226% 3 = §Tr®
Volume of c:jlmdw = ‘m\l[,‘ (35 ~ 13
= _[tr-l [G,.-_[;r‘) rS = 6—‘7’5
. g T
- el AR INTE

H

3
ftr S P
r= _10'0'
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15 Abus company has a large number of buses.
25% of the buses are more than 10 years old.

If a bus is more than 10 years old, the probability that it will start first time is 0.3.
If a bus is less than 10 years old, the probability that it will start first time is 0.65.

Amir is asked to drive one of the company’s buses, chosen at random.

Calculate the probability that the bus starts first time.

03— starts |5 4ime ( 0.07%5)

02 V10 y/o |
7 1 Stowds other than |*FHime

Sty
9‘:},5 <10 \I/U 0‘05 5'[0“‘15 l time ( D-‘f@f?t})

starts other 4hon I Hime

Probability of % [0 7/0 bus starks Pt time

= 025 x 0.3 = 007G
Probabiity of 19yl bus starts Pirstdime -
T 015 %065 - p.geqs

Proboabih hj of getting w bus that starts first dime

O-448+5 + p.0+6%

]

0:5625

tl
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16 The diagram shows a circle, centre O.

Points A, B and C lie on the circumference of the circle.
Line AOB is a diameter.

Line DAE is a tangent to the circle.

Angle CAE = 32°.

Not to scale

.............................................................................................................................................. [1]
(b) The radius of the circle is 8cm.
Calculate length BC.
f‘fngle Cap = D]OD - 32°
= 5%°
AB= 2x 6 = Il
BC S
sin 5¢° Sin 90°
nC = 1 5in §§° = 13-66% =~ (3.7
5in q0°
(b) e IBS} ................. cm [4]

© OCR 2020
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17 Here is a sequence.
3 35 15 155
(a) Work out the next term.
5 xfg = 15x§%
= 4G
19
() e e [1]
(b) Find the nth term.
Op= Oxr n-t ﬂ\%m@/fn’c ggo]/mw%
0= 3
r= j;
n-i < n-!
n term = 2 x([5) (B) R 3]

18 Write 0.416 as a fraction in its simplest form.
You must show full working in support of your answer.

d

A= 0. 41616 v
looo x = Y1616 ...

(0w = & (bl .

looox - 0% = 416G ... — %16 ..

290w = 412
(RS
190
A= 2006
ZE:;

Q:Ef,

495

........................................................... [3]

Turn over
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19 The graph of y = 2x* +3x— 9 is drawn below.

y

A

11

10

© OCR 2020
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(@) Use the graph to solve 2% +3x-9=0.

(b) The equation 2x* +x—4=0 can be solved by finding the intersection of the graph of
y= 2x° +3x—9 and the line y=ax+b.

(i) Find the value of a and the value of b.
2% 43% -9 = ax+tb
2% 3% - ax -9-b = 0
20+ (2-a) % -9-b = 0

2+ (3-a)x-0-b = 2x’ 42—y

3-a = | -a-bL = —y
3-1 =0 T4 = b
a =2 b= -5
®)i) a= . T
D = e e 2]
(ii) Hence use the graph to solve the equation 2X +x—4=0.
(j: 1’}(/"' 9
wh en 3 =0,
0= 2% -5 - .
_ (i) X= oo, OF X = oovemeeeeieeennn, [3]
e 9/1

© OCR 2020 Turn over
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kJ and vector n —[11].

1
Vector 2m + n is parallel to [1]

22
20 Vector m =

Find the value of k.

Dl 1y
4\ + 2 Lhe t 11
1u) 1

2le =

«

a (-1)
+(-1)

"

-3 —11
- 1%
= -18/2

o
/—\ /——\
ho
=4l
-+
—_—
Coon
\
-+

-
tl
>

(—'\

~r
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21 Write as a single fraction in its simplest form.
X x+1 6x
* 2
X+2 x—-2 x —4

" x| G x
R TD. el o
At X A~ A A4

_ x@)+(ml)(x+a) L
AR i Y Z—

(xt2) (x-2) x-
= o 2u 4 KA+ 2xt2 G
(xt2) (x—2) Y
RPN P S TR P & S i S 6
- N2 kA ENT e
(xt2) (x—2) a- 2% (facturise Hhis)
K_~

_ 1x 242 _ 6
R s St

- —

(et 2) (n-2)  (wer)(n-2)

= o+t r-brt2
R
(x+2)(x-2)

= 2= Gx 42 —> fachrise Hhis

(e+2)(x-2)

= 2T = W -4+ 2

(at2) (nx-2)
o x(2x-1) —2(2x-1)

(xt2) (n-2)

= (2%-1) (}/‘/I) (ﬂm\w/l Iile +@rmg>

R

(xt2) (r=2)

\

END OF QUESTION PAPER
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ADDITIONAL ANSWER SPACE
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