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*  Where appropriate, your answer should be supported with working. Marks might be
given for using a correct method, even if your answer is wrong.
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2

Answer all the questions.

Work out.

24 7
7 10

Give your answer as a mixed number in its simplest form.

Ax7 +4:=2S
28 X 7 178
7 10 70
35 <3S
3 = 270 =:3s
25
x 7 |
178
L
......................... 22 3
2 (a) Azmiis given this question.
Write 40 as a product of prime factors.
Give your answer in index form.
Azmi’s answeris 2x2x2x 5.
Is Azmi correct?
Explain your answer.
..... Na... rtt;hotmmd&xfoonltchnu.ldbezsxs
.............................................................................................................................................. [1]
(b) Find the value of x.
i R
16
16 22Xx2%x2 %2
: 24
| -4
v = 2
Y [1]
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3  Acar mechanic has a tin containing 5 litres of engine oil.
Each week they use 450 millilitres of this oil for their vehicles.

The car mechanic says

After 9 weeks I will have used over 80% of the oil in this tin.

Are they correct?
Show how you decide.

iL = 1000m)
AN

X1000

¢

SL = S000OmI

l‘I-I-SC) 1007. = SO00mI
X q =10 =l0
t07]. = S00OmI
L"OSO xe %g

86°)- = wW600ml
4 OSOml

Yes 40SOm| > u4OOOml .
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The table shows the marks obtained by 10 students in spelling tests in January and February.

Mark in January 26 | 53 | 50 | 48 | 30 | 66 | 70 | 44 | 37 | 38

Mark in February | 42 | 58 | 68 | 58 | 66 | 82 | 86 | 60 | 48 | 50

The marks for the first six students are plotted on the scatter diagram.

A
90
X
X
80
70
} o 3
¢c (k
Mark in February ul
60 7,3
X X
50 Ead
X
X
40
30
20 (30) 40 50 60 70 80
Mark in January
(a) Plot the marks for the remaining four students. [2]

(b) Describe the type of correlation shown in the completed scatter diagram.

...... R a T 1

© OCR 2021



5

(c) (i) On the scatter diagram, circle the student that made the greatest improvement in their
marks from January to February. [1]

(ii) Work out the percentage change in this student’s marks from January to February.

change
2% x 100
orgrel
66 - 30
X 100
30
" 120
< '
36 % 100 sf¢00
30 <6
600
—6- X 100 = —
S S
- 1207. (@) e 820 % [3]
(d) Another student, Kai, scored 79 marks in the test'in January but was absent for the test in
February.
Kai says

T could use a line of best fit on the scatter diagram to estimate the marks I may have
achieved in the test in February.

Is Kai’'s method reliable?
Give a reason for your answer.

..... 1 ‘luomudgquda@.
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Work out the volume of this prism.

Not to scale

Volume = area of Cross -tathon X leneﬂn

Sem? + 3em? = 8em? [Aven LY enst ~techon )

Volume = 8om? x Yem

{]
(v 3]
Y
[
3
W
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6 Here are sketches of five graphs.

y y y
A A A
> X > X > X
O Graph A O Graph B O Graph C
y y
A A
> X > X
O Graph D O Graph E

Write the letter of the graph that represents the following relationships.

(a) yis directly proportional to x.
Linear, (0,0) (@) oo G [1]

(b) yis inversely proportional to x.

Reciprocol 1) S Do [1]

© OCR 2021 Turn over



7

(a) Solve the inequality.

4@3) <x

w

gx -12 £ X
-3 -

3x-12< 0
+ 12  +\2

3x £ 12
=3 +3

x <Y (@) X< Y

© OCR 2021
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(@) Complete the table for y = g

X

-6

-3

-2

-1

y

-1

-2

-3

-6

X

y= = z-3

(b) Draw the graph ofy=g for-6 <x<6, x#0.
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A worker received a 10% pay increase in 2017 and a further 10% pay increase in 2018.
The worker says

9

Over these two years, my pay increased by 10% + 10% = 20%.

The worker is incorrect.

Work out the correct percentage increase.
You must show your working.

2017 1007. ¢ 107 = 107 —— 1.1

=[{00

2018 1007. + 10/ = hol —_ 11
1.1 x L.°
x10 %10

n x u = 121
<100 = 1.2\

.21 x 100 = 1217
L 21'/. increase

10 Force is measured in newtons (N).
Aforce of 198.5N is applied to a rectangular surface of length 4.9cm and width 4.1 cm.

Work out an estimate of the pressure, in N/cm?, applied to this rectangular surface.

- _ Force
[The formula for pressure is: Pressure = Area ]
Fovce = 19%.SN
<~ 200 N
200
Prc“uﬂ = Té"
Avea = L xw - 10 N em?
= 4.9 x k.1
~ S5 x 4
= 20 em?
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11 The diagram shows a quadrilateral ABCD.

AD = 10cm, angle BAD = 30° and angle ABD = anbgle BDC = 90°.

D 12em C
[ ]
H
10cm
Ol=
Not to scale
30°
-
S
) A

The ratio of length BD to length DCis 1:2.4 .

Work out length BC.
You must show your working.

v
) A 0
S HY ¢ H T A
v 0 0° 3¢°_ys® 60" 9o°
. — Sin t 2 3 4
smb = wm J0

Cos[4 3 2 | O

0
Sin3d0 < 0 g aZ+ b= ¢t
st 42t -et
V. O
2" 0 ;I" - Ji
10 X10 S°+12* = ¢
5 = 0 \,?.S-tl'-l"-! =C
16 =¢C
S = DY 13 = ¢
BD : DC
xS ‘5 ) T‘éq*g ............................................. .‘.3...cm[7]
22,4
x S
12°0
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12 The box plot shows the distribution of the lengths, in cm, of 60 full-grown mice owned by a pet

. Smallest
shop L@ = 257 larau’c
I I
| |
4
6.8 7.0 7.2 7.4 76 7.7 7.8
Length (cm)

(a) Find the range. Median= 7.28

|o.r-3¢s§ - Smallest

27.64% - 7 (a) O"-l .................. cm [2]
(b) Work out the number of these mice that have a length of at least 7.2cm.
751 of 60
3 ~ 80
= 260 = —: 45
Y y 1) I o 2= 2]

(c) Sam owns 5 full-grown mice.
Sam picks the third longest mouse and measures its length.
Sam then looks at the boz plot.
Sam says medion

This mouse is 7.35¢cm long. medwan= 7.35
Therefore, the mice I own are longer than the full-grown mice owned by the pet shop.

(i) Give a mathematical reason to support Sam’s conclusion.
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13 (a) Write % as a recurring decimal.

3 =1\
0.2 7 21
1|z 0%

0.21

@) o 0.1
(b) Write 0.48 as a fraction in its simplest form.
X = O.Ll-é
IO = l-l-.é
100 = U48.%
loox -10x = 90x
8.8 - 4.8 = 4y
qQ0x = U4
=90 <4q0
S
a0 =2
= 22 22
us (b) 4s
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14 Two solid ornaments are mathematically similar.
The larger ornament is twice as tall as the smaller ornament.

The smaller ornament has a volume of 50 cm3.

Work out the volume of the larger ornament.

A B SF

L 2 | =2
(ewm) 03
\' SOem’ 8
(cm?)

8 x50 = 400 em?

...................................... $00  cm3p2
15 Write v/20 + /45 in the form k+/5.
J2o = Y% {5 s = {a s
= ZE = BE
ZE 3+ 3@ s S'rs—
............................ 54—5— [3]
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16 In a group of 60 students, 40 own a smartphone, 27 own a tablet and 8 own neither.
A student is chosen at random from those that own a tablet.

Find the probability that they also own a smartphone.
You must show your working.

g T
8
60 - 8 = 52
4o- + ¢+ 17-X= S2 Tablet = 27
€7 -> = S2
-67 -61
-X = ~15
x = 1S
IS
27
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17  Simplify fully.

2x° — 50
X +7x+10
20- 50 X+ T x 10
2 (- 25) (x +2 )(x +s) '
(x +5)(x-9)
2 (2¢t8)(x-5)
2 (x+5) (x-5)
(2 +2) (2+5)
2(x-s)

© OCR 2021
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18 A, B, C and D are points on the circumference of a circle.

EF is the tangent to the circle at D.

Angle BDF = 70°.

Not to scale

E

The ratio angle BCD : angle CBD is 5 : 2.

Work out angle CBD.
You must show your working.

LDAB = 70° Alternate segwant Huovem

L B8CD 180° - 70°

Opposlta 6ngles w a
no° cyelle  quodrulotercl
Sum +o 180°

"

BcD: CBD

x').‘).( -2 lxn
ne°® : uy®
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X2 Y2
19 The point (5, 7«/5) lies on the circumference of a circle, centre (0, 0).
i Y

J
Find the equation of the circle. (s, HI)
Ly x4yt =r? Q\
\Il‘dz-ﬁ-)" + (2~2)? \

Distanee =
: J(‘lﬁ—o)" + (s-0)*
= | (792)+ 5° (WT) = T <743
= Y44 x2
: \' 1% + 25 = 98
= \I 123
r= 123
2 ..,2 .
(2= 123 o Xreyt=123 [4]

20 x2—2y:5 and 4y+z=T7.

Write z in terms of x.
Give your answer in its simplest form.

xt_zuz S l-l-a-l-Z‘-'-"
-x? -x? x2.8
14( )-I-‘Z.-‘: 7
—‘lu‘: S - x? 2
=2 ==-2 2
. LE_TE +2 =1
Y: S-x
-2 2%2-10 +2 =1
y = 3¢ =S -2t 410 -2x?* +10
2 2= T-2x24+10

2= =202 \7

- 2
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21 AOB is a sector of a circle, centre O and radius 10cm.

Not to scale

{0tm
uy°

O 10cm B
~r
The area of the sector is 407 cmz.

Work out the perimeter of the sector.

Give your answer in the form a + b, where a and b are integers.
You must show your working.

] 3 ——9—- X 1ar
Bvreo = -5-5-3— '3 '“‘r?' Rvc “"3“‘ = 360
6 . "'.'F% X 2.1!('0)
4Oon = T * " (10)
5 = %:% x 20n
- — (oo m
"\Oﬂ - 360 b . - ‘9_ x 200
=100 T - t00n ?6‘
2
“KX e_d = ?XZOV
360
1085 = 4YOnu
2 _ 6 S
S~ <
360 X 380 u
X360
220 Perimeter = 80 + 10 + 10
? = 0 = 8§n+ 20
N
4y 20 +8n
s|7%2%
B=I1%4% 20+8m . cm [6]

Turn over for Question 22
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22 nis a positive integer.

Prove that (2n+1)(n—=3)(n+2)+3n(n+7) is always even.
)

(2n+1){n~-3)

X |n|=-3%

2n Wt| =6bn = 2nt _Sn-3
41 |¢n| -3

(2n2-5n-3) (n22)

x | Int | -Sn| -3

n o[22 [=Snt| =30 . W n? _13n -6

+2 |¥Yml|~iOn| - 6

am 1)
31\1 ¥ 2LIn

20 =t -13n -6
+ In? & 2\n

Ind +2n + 8n -6
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