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The price of a phone increases from £240 to £262.80.

Calculate the percentage increase in the price of the phone.
change
anbino.l

X 100

Change = 4262.80 - t2¥0
- $22.80

2.8 : 4.5

240

A prime number is a whole number that has exactly two factors.

(@) Explain why 1 is not a prime number.

(b) aand b are prime numbers.

Write down the 6 factors of azb.
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(@) The table shows the results for a sports club’s ‘A’ team.

Result Frequency Analt
Win 18 29 162°
Draw 10 X# q0°
Lose 12 % * 168°
Total 40 36 D.

N

Complete a labelled pie chart to show these results.

Lose

Win

Draw

[4]
(b) Here are the results for the sports club’s ‘B’ team and ‘C’ team.
‘B’ team ‘C’ team
Win
Lose
Draw

The ‘C’ team manager says
The pie charts show that the 'C' team won more games than the ‘B’ team.

Referring to the pie charts, explain why the ‘C’ team manager may not be correct.

..... Tthmcehwﬂdondtskquwwmmamuu
..... wucPla@Mb\\jLacham ]
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The graph shows Taylor’s journey from home to an airport.
During the journey Taylor stops for petrol.
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20 /
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/
/
0 — >
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Time (mins)
(a) For how long did Taylor stop for petrol?
(@) e ll' ........ mins [1]

(b) Taylor drives the same route back home from the airport at an average speed of 45km/h.
Taylor leaves the airport at 22:00.

Work out the time when Taylor arrives home.

D D D= 48 m I L Y
T= < T=3%s © 258
N S Sz 4Skmlh 0.06 x40
=y
lh % mins
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(@) Write an expression for the weight, in grams, of an object weighing x kilograms.

Ikg = 10009
\—"x 1000 @) e VOOQ 2 g [1]
xkq x (000 = 1000x 3 ,
(b) Write an expression for the area, in m? , of a garden of area ycm™.
2 <=10,0600 2
ctm” —m |
Y
3cm" <10,000 = 10,000 m? (b) e 307 000 e o m® [1]
(4
2kg of carrots and 5kg of pota't,oes cost £6.36. -!‘20—-’ 535‘)
3Kkg of carrots and 2kg of potatoes cost £5.25. rmmm——p szsP
Find the cost of 1kg of carrots and the cost of 1kg of potatoes.
You must show your working.
2¢e + Sp= 63¢ x3 Gc + ISP S |‘108
3e + 2p = 528 x2 Ce + thn 1050
Ilp = 858
=1 i
P = 78 pence
l 2 100
£0.18
c + Sp= 636
2¢ + S(78) = 636
2c + 390 = 636
- 390 -390
2¢ = 24¢
N T2
C = 123 pente
1 £100
£1.23 1kg of carrots cost £ .. V.. @3 ..

Turn over
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6
7 Find all the possible integer values that satisfy the inequality -10 < 3x + 2 < 8.

-10< 3x+2 £ 8
-2 -2 -2

12 < 3x £ 6
<3 -3 +3

-4 < X £2

- E; ? -':! > - ‘ N () 2 l ? :Z

8 Here are sketches of six graphs, labelled A to F.

A B Cc

y y y
A A A

o) » X o) » X o) » X
Dy Ey Fy
A A A

o) » X o) » X o) > X

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

(a) yis directly proportional to x.

(0,0) shaight Line

(b) yis inversely proportional to x.
V&cl'.fwt.al
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Here are two pieces of work.
Each shows a question and an incorrect solution.

For each part, describe the error made and write out a correct solution.

(a) ,
Question:
Factorise. x2+ x- 20
Solution:
(x+4)(x-5)
The erroris .......... &8?“!"5 ........ awu ......... ac.'-S:xf‘kal:-?.D .....................
......... D Sy A3 | - N
A correct solution is ....... {x-lf)(x'l'S) .................................................................... [2]
(b) ,
Question:

Solve. 4x+5=x+2

Solution:

4x+5H=x+2

3x+5=2
3x=5-2

3x=3
\)(/

The erroris .......... 3%+5=2 .. So.....: 3% = .2-5. .. 3s-3 .

© OCR 2023 Turn over



10 The diagram shows a pentagon ABCDE.

A 48cm E

Not to scale
wa 42.5¢cm
Uewm , 1 7 D
54 cm ’ 37.S¢em
34cm
B_| |_C

Find the area of the pentagon.
You must show your working.

hrea hapn.zium = ’;'_' (a+b)h

“2.5‘"\ az + bz:cz
20cm ¢
a 262 + btz Y42.52
7 b '202 -wz
b= 42.5% -202
b = Ez.s’-- 201
= 37.5em
. |
Tra.ft‘lwn = T (42 + 85.5) x 20
= 1335 emt
Ro.e.l-wule = 8$S.9 x 34y
= 12907 em?

Total owea = 1335 + 2907
4242 em?
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11 Riley and Sam are conducting surveys.
They are both given the same list of 12463 people from which to select their sample.

Riley selects every 56th person.
Sam selects every 64th person.
They both start counting from the first name in the list.

Work out how many people will be selected to be in both surveys.
You must show your working.

Lem o 56 and 6y
Sé b4
®/ \ / \
3 /u t;\
Jé @éiy
@/é) d@@é
S6= 2x2x%x2x7

CY = 2 X2 RLx2x2%x2

HeF = 2 x2 x2
8

"

Lem = 8 x 2x2%x2 x7
= 448

L17.8

12463 < W48
27

n
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12 In a computer game the player can either win or lose.
A student thinks the ratio of the probability of winning to the probability of losing is 2 : 3.

. 2
The student plays two games. P(“"‘) -
(a) Use the information to complete the tree diagram. 4 “o“) - %
First game Second game

Win ww

Win

Lose WL

Win Lw

Lose LL
[3]
(b) Find the probability that the student wins at least one of the two games.
[ - p(LL)
3 3
- (5x%)
2
I - 75
= 16
2S 16
(b) . 25 ........................................ [3]

(c) The student now thinks the ratio of the probability of winning to the probability of losing has
changedto 2 : 5.

Explain the effect this change will have on your answer to part (b).

...... The  omndwer. . wll. be.  Swmoadher. .
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13 Triangle T and triangle A are drawn on the coordinate grid.

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

»  arotation of 90° clockwise about centre (0,0), followed by
+ areflection in the y-axis.

You may use the grid above to help you.

© OCR 2023 Turn over



Frequency

density

A

2-

1.8-

1.6-

1.4+

1.2-

0.8

12

14 The histogram shows the heights of some plants out of a total of 80 plants.

0.6

0.41

0.2

30

35

40

Height of plant (cm)

Complete the histogram to show the plants with heights between 0cm and 20cm.

F
Cw

© OCR 2023

FD

|17 + 15 +36

L
-

80 -¢8& 12

12 = 20 =

= 68

0.6

A 4

[5]
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15 P, Q, T and V are points on the circumference of a circle.
TV is a diameter of the circle.
M is a point on PQ such that PM = MQ.

V
Not to scale

Complete these sentences to show that triangle TMP is congruent to triangle TMQ.

& Side PM = side MQ because it is given to you.

A Angle PMT = angle JIMB vecause ....dimeten.. bisesks ..o,
..... chard . PR __so.. NT__ is.. perpendicelor

Q SIde MT IS o B I I Y o ettt

Triangle TMP is congruent to triangle TMQ because ........ SRS e,
[3]
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16 Abiologist assumes the population, P, of birds on an island can be predicted using the formula

P =3800 x 1.042"

where n is the number of years after the start of 2020.

(a) Write down the percentage increase per year that is used in the formula.

LOY2 x 100 = 10%.2°/
10%.2 - 100 = 4.27/.

@ w2 % [1]
(b) Calculate the predicted population at the start of 2024.
P= 2800 x 1.042"
= Uy79.757162
5 4474
®) o BT 2]
(c) (i) Show that the number of birds is predicted to exceed 7000 during 2034. [3]

\%
Paog, = 3800 x 1.042
6759.765995

"

s
3800 x 1-0%2
7043.67¢1617

p1.1535

(ii) Aresearcher says that between 2022 and 2030 the percentage increase per year in the
population will be 2.8%.

If the researcher is correct, explain how this new information will affect the answer in
part (c)(i).

...... popwlotion . to.. yeacs . 7000:. ... [1]

© OCR 2023
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17 (a) A sequence is defined by

u,,,=3u,+7andu, = -2,

Work out the value of u, and the value of Us.

u, = 3("2) +1
= |

Ug = 3(I) + 7

= |0
@ Uy = d e
S R
[2]
(b) Here are the first four terms of a quadratic sequence.
22 (18 2 B
2
The se}t;e‘n/ce\n?'_%e formula x, = an” +b.
Find the value of a and the value of b.
az 6 +2
= 3
n 2 | L 9 16 )
X3
Sed . -2 7 22 %3
0 (v} 0 0. S
S¢q. - ant -§ -5 =5 -5
+0 +0 +0
On -5
(0) = B
b= e,
[3]
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18 Solve this quadratic equation by factorisation.
2X° —6x—24 = 5x—3

-6 43 ~S% +3

20t~ -21 =0 2x21 = %2
. £3 -4

22?2 + 3xi- 14 - 21

(22 +23) -7(2% +3)

(20c43) (x-17) =0

2%x+2:0 o 2x-7=0
+7

-3 -3 +7
2% =-3 x=?
) <2
5 = -3 x:"’|°s ...... or X= .0 ...
7
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19 The diagram shows the positions of three towns A, B and C.

Not to scale
The bearing of town B from town A is 053°.
The bearing of town C from town B is 108°.
AB = 35km and BC = 61km.
Calculate AC.
You must show your working.
. ?
Cosme vule  a® = b + ct- 2bc cos A

Act = 3524 ¢1%- 2 (35)(81) cos (125)
739S. 171381

AC = $5.99518233

g6 km

n
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20 The diagram shows a circle, centre the origin, with the tangent to the circle at the point (4, 2).

{
V20
(4,2)
-J20 0 720
-J20
(@) Write down the equation of the circle.
xz " 32 - Y”
r= N20 2 2
by = 20
Y"'-' 20 (@ .. M T M S A&V [2]
(b) (i) Show that the tangent to the circle at the point (4, 2) has gradient -2. [2]
Grodunt radeus (0,0) (4,2) Grodant +u~au\'l'
_g_gq XY X2 Y, _ 26}
T . 20z -
xl'x| """o q 2
(ii) Find the equation of the tangent to the circle at the point (4, 2).
y=mx e m=-2 (4,2)
x 9

2: -2(4) +e

2- -8 +¢C
+8& +8

10 =¢
3:-20: t 10

()10 JR— B e T [2]
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21 Solve.
et a 1
X 6= 33,wherex¢0 x° — —a
X4 .
L
I Ox 3
LR 3
h W x ¥
2 1 3 )
xY - x© x O x® x %%z g
3 T3 2 |
x oz 9% <t3 % % T e 2
3 L
T . z
X to= 9wt 4
1 - X a L b
* | x% = xb = x
T :xt =5 3 4 _ 2.2 _ 14
xg 0 T 2 " 4 y ~ 4
x'ﬁ";_' =S
|
x 4=5
_ 625
X= .02 [3]
“E = S
x = sH
= ¢ 2_5 Turn over for question 22
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20
22 You are given this identity.

2-3V18 _ 5,
J18 + 4

Find the value of a and the value of b.
You must show each step in your working.

Jie = {12
= 3J2

2 - 3(342)

32 + 4

2 - 94z 3{2 -u
——— x
392 + 4 3{z - 4

(2-a9Z)(&V2 - +)
(3 +)(372-%)
642 -8 -S4 + 3ev2

18 —)2472' 1-)25—'5

2 -¢2 S N N
2 2 = 2142 -31 ?

a¥z + b

[6]
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