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2

Answer all the questions.

(@) Write 65400 in standard form.
SAAAS

4
6.SY% x 10
18
@ ...6:S%xw"
(b) Write 8.2 x 10 * asan ordinary number.
0.000 2
\_A/&/éj
B) o 0.00082
In 2019, comet A and comet B were both seen from Earth.
Comet A is seen from Earth every 84 years.
Comet B is seen from Earth every 105 years.
Find the next year when both comets will be seen from Earth.
Lcm of 8% ond 10S
8% 105
/\ k
2l
® ) {
/c\ &
2
@ O 84 108
Lem = 2x2x3 X7 xS
= 420
2019 + 420 = 2439 2439
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An examination has three papers.

Paper 1 is marked out of 60.

Paper 2 is marked out of 40.

Paper 3 is marked out of 100.

The three marks are added together to form the total mark out of 200.

A student scored 65% on Paper 1 and 70% on Paper 2.

Find the mark they need to get on Paper 3 to achieve 64% of the total marks.
You must show your working.

0.6% x 200 = 128 morks needed
Pupu |

0.65 x 60 = 39 wmouks

Papu 2
0.7 x 40 = 28 wmorks

Pufu 3
128 ~39-28 = 6l 0l

A phone manufacturer records the faults that are reported.
Last week, in a batch of 96 phones, 6 were reported as faulty.

(@) Write down the relative frequency of faulty phones in this batch.

) NSRS . SO [1]

(b) In 2020, the manufacturer sold a total of 12321 phones.

Work out how many of these phones the manufacturer should expect to be reported as faulty.

770.062S
770

L 12320
96

n

Turn over
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Bis 12kmdue eastof A.  |2km <2 = bem tagt = A0° clotimnta
C is south-east of A and on a bearing of 225° from B.

135° clockwise
Complete the diagram to show the positions of A, B and C.
Show clearly the values of all three angles in triangle ABC.

Scale: 1cm represents 2km

~

+2

North
~ 225-180 = 4s°

A 4sy ) e’

180 - US -45 = %0°

[4]
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(a) Asolid block of wood is a cuboid which measures 3cm by 4cm by Scm.

Its density is 0.65g/cm?.

Work out the mass of the block of wood.

m m:=0xV
D V

(b) Here are two areas.

M=

D= 0.6Sy ) em?

V=3x4¥%x5S
- 60 em?

0.86S X 60
34 9

Not to scale

Area A Area B
1I0mm = lem

0.12m? 95000 mm?

U

=lo

2 2

mm® =S im
<100

State which area is greater.
Show how you decide.

© OCR 2022

95,000 =100 = 950 um?

t00em = Im
=100
2 2
CM® > m
=10,000

950 = 10,000 = 0.04S m?

012 > 0.045

Turn over
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7 (a) Construct the perpendicular from the point P to the line AB.

— @

@A

[2]
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(b) The diagram shows a field LMN.

Atree is to be planted in the field so that it is

« the same distance from the fences MN and ML al\ﬁll. bigector

and

. the same distance from corner M as from corner N. PQIPM&W blt&d'm'

Show, by construction, whether this can be done or cannot be done.

ThiS ........... eonmpl ... be done. [5]

© OCR 2022 Turn over



A bag contains 35 balls.
Each ball is either red or green.
The ratio of red balls to green balls is 3 : 2.

Work out the smallest number of balls of each colour that have to be added to the bag so that the

ratio of red balls to green balls becomes 7 : 3.
You must show your working.

R: G R:G
32 S ports 7:3 =10 pork
x1l ]f" 3§26z 7 4:6 = 20 ports
2 4 = 30 porty
28:12 = 4O ports

3S:15 = SO ports

Red 35-2] = 1%
Gren I1S-14 =1
Number of red balls added to the bag = ...... “"’ ..............................................

Number of green balls added to the bag = SOOI

© OCR 2022
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Here are two pieces of work.

For each one, describe the error in the method and give the correct answer.

(a)

Question:

Rearrange y = 3x + 17 to make x the subject.
Solution:

y=3x+17

y+17 = 3x

y+17
3

X =

Error is

(b)

Question:

Rearrange A = 4x? to make x the subject, where x > 0.
Solution:

Az 4x°

VA = 2

JA =i4x rA_ = x
X = £ x= E

2

4

Erroris ...tt....showd....... be . ﬁ R 1 S

Correct answer

© OCR 2022
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10 You may use these kinematics formulae to answer this question.
v=u+at

_ 1,42
S=ut+ 5 at "
A particle has an initial velocity of 3m/s.

After 20 seconds the particle has a velocity of 11 m&/s.
v
Work out the distance the particle has travelled after 20 seconds.

Vz urat
V-uzat
=1 <t
\.’.:—‘5 = Q
t
-3 - o
20

0.4 m/s2 =a

S= 3 x 20 + —;-xo.l-&x 20

1¥O m

© OCR 2022
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11 The diagram shows two right-angled triangles that are joined together.
All measurements are given accurate to 2 significant figures.

8.3cm Not to scale

54cm

Work out the value of x.
Give your answer correct to an appropriate degree of accuracy.
You must show your working.

v
A
H s C H T %%v
(] D o
Y2 Tan b= %
S.4%em 0
A Tan(42) = gy

0= S.% x +on(42)
s 4.862181839 tm

at+br=c?
a 2 2 2
] e, 8‘3 : m
4.86... (4.86..)" +
cm

V(486..%+ 8.3% = x

X= 9.619293749

~9q9.6cm

X= 5 O S 6]
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12 The diagram shows a sphere and a cone.

15¢cm Not to scale
I 30cm
dcm

The sphere has radius 4cm.
The cone has radius 15cm and height 30 cm.

The sphere is completely filled with water.
The same amount of water is poured into the cone.

Work out the depth, dcm, of the water in the cone.
You must show your working.

[The volume V of a sphere with radius ris V = %nrs. rz 4Yem

The volume V of a cone with radius r and height his V = %nrzh.] r=tS h=30

Vol. cphere % w(4)? Vol. cone = ‘? n (15)%(20)

”n

.?._SA'B n cm3 = 2250 em®

3

256

—

Volume SF = 3 (em?)
22S0n

Lerﬁi‘n SF - ZT‘" w
(ewn) 3

2250 n

d= le.ng{-h SF x 30

= 10.l
d= VOl [6]

© OCR 2022
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13 yis directly proportional to Jx.
y =1 when x = 16.

Find a formula for y in terms of x.
g« =
y= kix ——— y=o.25Jx

ke

k(%)
Yk

= 0.25

r-—

-
-

L
m

14 An estimate for the number of seals on an island is given by the formula
P = 5200 x1.02'
where P is the number of seals t years after the start of year 2015.

(a) Write down the annual percentage increase in the number of seals on the island.

1.02 x 100 = lO27.

[ 2/ [1]

(b) Use the formula to show that there may have been about 4700 seals on the island at the start

of year 2010. [2]
t= -3

5200 x 1.627°

4709.8...

~ 4710

© OCR 2022 Turn over
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15 The cumulative frequency graph shows the distribution of the ages of the members of a tennis

club. ,l.
A "\QAI.M'I - S|
70
60
50 / y
40
Cumulative
frequency
30
20 /e
10 y. 5
0+ — -
0 10 20 30 40 50 60 70 80
Age (years)
/ medion = 42
(@) The table summarises the ages of the members of a cycling club.
Age
(a years) 0<a<20 20<a<30 |30<a<40 |[40<a<h0 50<a<70 |70<a<80
Frequency 8 14 8 12 17 5
C.F. 8 22 30 42 59 64

On the graph above, draw the cumulative frequency graph of the ages of the members of the
cycling club. [5]

(b) Find out which club has younger members on average.
Give evidence to support your decision.

........... cﬂ&.‘&hﬁ because ....medan 18 U2 wiherens . ymadian.

© OCR 2022
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16 A salesroom sells various types of car.

Some cars are electric (E), some are petrol (P), some are both and some are neither.

The Venn diagram below shows the salesroom’s stock of cars.

€

11

A petrol car is picked at random.

Find the probability that the car is also electric.

17 Find the equation of the line through (4, 5) that is perpendicular to y = 2x — 3.

3:2:!:-3

vd':m'xi-c

1
aradfu\i

ﬂrmfv.u\i =2
, \
Pup.uuu'mm amﬂ.w Y
\
= =9 %, 5)
y FX +e (& :

§= - g(¥)+c

S=<-2 +c¢
+2 *+2

T=e 43

© OCR 2022
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18 (a) The nextterm in a Fibonacci sequence is found by adding together the two previous terms.

(i) The first and second terms of a particular Fibonacci sequence are x and y.

Show that the fourth term of the sequence can be written as x + 2y. [2]
1ct Ind 3rd G+h
ax 3 X+ Y xtytry
= X+y

(ii) The fourth term of the same Fibonacci sequence is 7.
The seventh term of the sequence is 31.

Work out the value of x and the value of y.
You must show your working.

4ih &-}23 = 7
Sth x-}la +Xt+y = 20 +3y
6th 2 +3y + Xty = 3x + Sy

Tth  3x+Sy+ 20c+ 3y = Sx+8y =3I

zc+9.3='7 xS Sa:+1od=35 x-l-?.d:'l
Sx +8y = 3! Sx + 8y = 21 oe+2(2)=7
QU = 4 aT+rY="
<2 <2 oz 3
U:?—
@) X = oo

© OCR 2022
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(b) Here are the first four terms of a sequence.

1@3/@@3 x53ﬁ

Write an expression for the nth term.

nth tarm ar"" o= \tt t&m r:= common robw

L x@"

1) N (V3 )M ' [2]

(c) Here are the first four terms of a quadratic sequence.
-1 5 13 23
The nth term is"‘n2 +bn+c.

1
Find the value of b and the value of c. a=1|

n* T TS B 2 ) .
an? I 4 9 16
Seq. -1 S 13 23
Seq. —an® |9y 7
.&S_/ +3 +3 +3 b: 3
-3 c=-5
3n-95
© D= e,
C= S ] [3]
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19 Describe the single transformation that maps the graph of y = X* onto the graphof y = (x + 3)2 +5.

...... Trmlmhmham\ndur(;z)

20 Mrs Sweet has 8 different milk chocolates and 9 different plain chocolates.
Her daughter chooses one of the milk chocolates.
Her son then chooses one of the plain chocolates.
Mrs Sweet then chooses one of the remaining chocolates.

Work out how many different combinations of three chocolates they can choose.

Dauﬁhtu Son Mrs. Swaet
milk
b x q x 7 = Soy
plain
3 x 9 x 8 = 576
SOY% + S76 = 1080
1080

© OCR 2022
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21 60 people each try to solve a puzzle. T
The table summarises their recorded times. cw fp
Recorded
time Frequency F.D.

(t minutes)

0<t<h 12 25 2.4%

5<t<15 19 19:10=1.9
15 < t< 30 18 1815 =1.2
30 <t<50 11 i1 = 20 = 0.SS

(@) Draw a histogram to show this information.

A

3

2

Frequency
density

1

0 =
0 10 20 30 40 50

Recorded time (t minutes)

[3]

(b) Those people who failed to solve the puzzle within 50 minutes were given a recorded time of
50 minutes.

Nina uses mid-interval values to estimate the mean recorded time of the 60 people.

Explain why Nina’s answer is likely to be an under-estimate for the mean of the actual time
taken by the 60 people.

Turn over for Question 22
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22 Solve algebraically.

x2+y2:18
y =x—6

x4+ (x-¢)2z18

x?+ (a@b) =18
——_~

x? ¢+ x%-6x-6x +34 =18

222 -12>» + 36 =18
-18 ~-I8

202-12% +18 = O
<2 «2

c ©o

2-6% +1

(x-3)(x-3)=
x-3=0
x=3

x-6

ce
]

Y= 3-6
z -3

END OF QUESTION PAPER
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