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Answer all the questions.
1

Jamie was paid £14.00 per hour.
Jamie receives a pay increase of 20%.

Work out how much Jamie is now paid per hour.

1007/. = {m.oo)
- <0
o 107- = £1.%0
x2
o Y )
£14.00 + £2.80 - £16.80

£....06:80 .
2 Find all the possible integer values that satisfy the inequality -4 < x—3 < 1.
+*3 +3 3
-1S$£x<y
- ‘ N o ] ‘. 2' 3
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3 Azmi has a fair spinner numbered 2, 5 and 8.

Azmi spins the spinner twice and adds the two scores to get a total.
(@) Complete the table to show all of the possible totals.
First spin

Total 2 5 8

Second
spin 5 7 10 [ 13

[1]

(b) Find the probability that the total is a square number.

I 4% 9 16 ...
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Layla and Jamal open a box of sweets. L:T
Layla and Jamal share all of the sweets intheratio2:3. = § Par‘h’

(@) Write down the fraction of the sweets that Layla receives.

(b) Layla eats some of her sweets.
She is then left with 18% of the sweets that were in the box.

Work out the percentage of her sweets that Layla has eaten.

<0
9 TV yp

T
N
X120

ue /. - 18/. = 29/

< As\s

2 S
-L - -’—'— - - 557°
40 20 100

./ N——

<2 X9
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5 Ashley goes on a journey.

She travels by taxi for % of the journey.

She travels by train for % of the journey.
She walks for the remaining 900 m of the journey.

Find the length of this journey in kilometres.
You must show your working.

xS

'-l% = 900m
-3

=3 |

— = 300m

40
x40 X 40

40

I'_o' s |2)°°0M

12000 m = 1000 = 12 km 12
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6 The graph shows information about the population of a village.

Population e A
(thousands)

(a)

(b)

(c)

(d)

A

5.0

4.9

4.8

4.7

4.6 P i

.
a
1
)
\
\
)

4.4 X

4.3 2

4.2 ot

41

4.0 —
2015 2016 2017 2018 2019 2020 2021 2022

Year

The population of the village in 2021 was 4740. 4740 <1000 = Y4.7%
Plot this point on the graph. [1]

Work out the increase in the population of the village between 2016 and 2018.

20616 = .16

4.48- 4.16 = 0.22
2018 = 4. 48 0.32 % 1000 = 320
0 R 320 2]

Rowan says that there was a huge increase in the population of the village between 2015 and
2020.

Describe how Rowan may have been misled by the graph.

o Omly. port....of... e...vecheol . scodt....is...shown.. ...
.............................................................................................................................................. [1]
Blake says that the population of the village will be greater than 4800 in 2022.

Write down an assumption Blake has made.

...... \ LU NG LOPAUMARS ...
.............................................................................................................................................. [1]

© OCR 2022
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7

The diagram shows a straight line crossing a pair of parallel lines.

Not to scale

(3x — 23)°/ (x + 35)°

/

Find the value of y.
You must show your working.

32 -22 + x+35 =180

Y + 12 = (80

-1 12
Yox = 168 _Q_LL_Z-
4)t'e 8
x = W}
Jx - 23
3(42) - 23
126 - 23 = 103°
3: |03°
,-

© OCR 2022
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8 The diagram sho&s a cylinder with radius 15cm and height 20 cm.

Not to scale
15¢cm

30em +S = bom

m
20cm 2.°c

Yem

(a) Onthe gri[below, draw the plan view of the cylinder.
Use the scale 1cm reprgséents 5cm.

[2]

© OCR 2022
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(b) On the grid below, draw the front elevation of the cylinder.
Use the scale 1cm represents 5cm.

[2]

9 Astudent says that they have placed the following values in order starting with the smallest.

(:J J0.25 4"

1

Has the student done this correctly?
Show how you decide.

|
(7‘6)2 = H)—O-: 0.01

0.2 < 0.5

|
L‘-‘ - —L;- = 0.25

© OCR 2022
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10 The parallelogram and the trapezium have the same area.

h xcm 6 Not to scale
6cm 5(;m/ / \
4cm h
[ [
8cm K yem b

b
The ratioof x: yis 3: 5.

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

Avea poralliiogram bxh
€ x5

4o cm"

=y <Yy
10 = "11'(3“3) .
x2
A0 = Xty
XY
3:5 T 8% pork

20=-8 = 2.5

Xz 3 x 2.5= 7.5
y = S x1.5 = 12.5

........................................................... [6]
© OCR 2022
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11 Write 0.27 as a fraction in its simplest form.

X = 02.'7
I0x = ‘).'72
l00x < 17.17
160x = 27.27
- x= 0.21
qQ9x = 27
=44 <11
x: 21 77 3
¢ 9 ~ 1

© OCR 2022
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12 The time, t seconds, taken by each of 60 students to complete a puzzle is recorded.

The table shows information about these times.

Time
(t seconds) 20<t<30 | 30<t<40 | 40<t<5H0 | 50<t<70 | 70 <t<90
Frequency 8 0 12 30 10
20 students
(@) Two students are picked at random.

© OCR 2022

Reece works out the probability that they both took longer than 50 seconds to complete the
puzzle.
Reece’s working is shown below.

The number of students who took longer than 50 seconds is 30 + 10 = 40
. . 40 _2

The probability that one student took longer than 50 seconds is %03
. .2 2_4

The probability they both took longer than 50 seconds is 339

\ /

Explain the error in their method and write the correct calculation that Reece needs to do.
You do not need to work out the answer to the calculation.

The erroris ... ... thhb% ........ *or ..... Seond..... shudant.. 1S not. 3.

‘—

The correct calculation is ..... 60~ .. S e [2]
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(b) Two students are picked at random from those who took 50 seconds or less.

Find the probability that one of them took 30 seconds or less and the other took more than
40 seconds.

You must show your working.

pl<30 Seeords) = ':)83
p(> 40 sewondt) = —;%
8 12 12 8
— Y e —_—  —
20 19 20 19
- 96 _ 96
380 T 380
9¢ %6 192
380 280 380

© OCR 2022 Turn over



14

13 Points A, B, C and D lie on the circumference of a circle.
Line AC intersects line BD at point E.

B
Not to scale

D
C

Prove that triangle AED is similar to triangle BEC.

Vertically vppos\u ongles are 2qual

LAED = L REC
LDAE = LEBL Argles n the Some segmant ore  equol
. ADE = LECB L !

AAA .. similor

© OCR 2022
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14 The number of bees, P, in a colony is given by the formula
P=ab
where x is the number of months after the start of July.

At the start of July, there were 25000 bees in the colony.
After one month, there were 23500 bees in the colony.

Find the value of a and the value of b.
Give the value of b as a decimal.

J“‘S Aprer | month
295000 = ab° 23500 = o.b‘
b = | 23600 = 25000 b
25000 = 23500 _
25000
23577
250 =5
L L
S0
-ﬁ = 0.9% - b
100
a=...29000 o
b= 0 [4]

© OCR 2022 Turn over
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15 (a) Simplify.

J3x /15

Vis = 3 x5

T x {3 x s
3 xsﬁ"s- :SE

(@) e 3\r§ ......................... [2]
(b) Rationalise the denominator and simplify.
LI [
J15 s
4oVis +S g5
1S =g 3
8§
(B) 3 ............................ [3]
(c) Work out.
275
Q o
Y b
x® = (Yx )
X %
2713 = (3Y27)
4
= 3
= @\
(€)oo 8\ 2]
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16 The graph shows the distance travelled by a particle over the first 20 seconds of its motion.

A
40 ; »

35 A e

30

A\

25 /

Distance /
(metres) 20> /

/ 36”\

N\
N\

15 .

N\
N\

i

10/

0 -
0 5 18 10 15 20

Time (seconds) 208

(@) Show that the average speed of the particle over the first 20 seconds of its motion is 1.8 m/s.

[1]
36

= |
20 8

(b) Estimate the speed of the particle at 10 seconds.
You must show working to support your estimate.

0
o * 00
8.8 X110 85

(2) b m/s [3]

© OCR 2022 Turn over
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17 The diagram shows triangle ABC.

C

Not to scale

Find the area of the triangle.
Give your answer in the form a~/b where a and b are integers.

Prea = ? ab SinC

—'-x‘7x8x8m‘-\'5

2 0 30 uS 60" 10
2 3 4
= 928 x & US W[qzzno
= 28 x J2
2
- 2842
2

= 142

© OCR 2022
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18 (a) By factorising, find the roots of y = X+ 18x +77. 71
1 1

(2 +7)(x +n)=0
X+1:=0 x+ll=0
-1 =1 -t =\
x=-1 x=-11

@ x=..=V  _andx=.=M_..13]

(b) (i) Write y=x"+18x+77 inthe form y = (x+a)° — b.

2
(x+a ) -9% 17
(o +9)* - 81 + 77

(e +9)* -4

2
(b)) y= Ax+a) =% [3]
(ii) Write down the coordinates of the turning point of the graph of y = X +18x+77.
2

(x+a)" -«
x+9=0 ys -4

-9 -9

acz=-~1 -9 -4

© OCR 2022 Turn over
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19 (a) Sketch the graph of y = 5" indicating any values where the graph crosses the axes.

exponenhal
pe ’ y
y=8 }
ys |
(0,1)
1
> X
@)
[2]
(b) Sketch the graph of y = tanx for 0° < x < 360° indicating any values where the graph crosses
the axes.
y
A
> > X
206° 60

[2]

© OCR 2022



20 Kai has a box in the shape of a cuboid.

The internal dimensions of the box are 10cm by 4cm by 6.cm.

! 6cm

rn/ 4cm

Kai is given a pencil of length 13cm.

Show that the pencil does not fit completely inside the box.

(o
b
* Yem
L
e lpem
(v
b
bem
o b
116 tm
o

© OCR 2022

a2 +bt:-e?

102+ 42z x?

100 +16 = x?

ne = x?
f(\6 = X

a% +b2:zc’
(e )" + ¢%= g2
ne + 36 = y?

152 = y?

‘1152 =y

164 13

1Is2 < 13

[4]

. penad moy not fit.

Turn over
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21 Thegraphof y = L 2 is drawn on the grid for -2 < x <6.

X—

y
A

10

~=

s > X 3:0

NJ
i

(@) There are no values of x for which LZ =K.

Find the value of k.

© OCR 2022



23

(b) (i) Use the graph to find approximate solutions to the equation 1 =3x—1.
Give your answers to 1 decimal place. B
Show your working on the graph.

3:33.-1
X (] [ 2 3

3-!258

(b)(i) x=.0:2 ... orx=..2-2 [4]

(ii) Show algebraically that x1—2 = 3x — 1 has the same solutions as 3x° — 7x+1 = 0. [4]

Y = 3x-1
% (x-2) x (x-2)
| = (u/-ﬂ?x—z)
—
| = 3?2 <=1 +2
| = 32%- Tx +2
- -1

0 = 2x%+7% + 1\

x24 T+l =0

END OF QUESTION PAPER
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ADDITIONAL ANSWER SPACE

If additional space is required, you should use the following lined page(s). The question number(s)
must be clearly shown in the margin(s).
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