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1 Work out.

5 /195" —18°
1.45

Write your answer correct to 4 significant figures.

'-[-6.33.?74'-&'136
~ 46.34%

......................... "l'bS'nl- [3]
2 The diagram shows a triangle and a trapezium.
(a
9cm Not to scale
h
h
6.4cm 4.8cm
—
18cm 15cm
N h Nb
Show that they have the same area. [3]
i . L

Area trangle = 2 bh Area tapezium = 3 (a+b)h

t
llxleG.q < (4 +15) x &8

57.6 un? 57.6 um’
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3 Four numbers are written, in ascending order, as algebraic expressions.

a a+b a+2b

3a—b

The mean of these four numbers is 27.
The range of these four numbers is 24.

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

odd o\l values
Number 04 valuls

Meonn =

o +a+th+ a+r2db + 2-b

27 = m

ba +2b

27 = n

x
108 =

xY

6a +2b

108
2% x3

ba + 2b
Ja - b

n

© OCR 2024

Rn.o\oa = largest - smalest
2% = 3a-b - a

2%z 2a-b

ba +2b =108
6a -3b=7T72

Sb = 36
) =5
bz 7.2

Turn over



4  Aschool is deciding on a charity to support.
Each student at the school votes for one of four charities, A, B, C or D.
The results are to be shown in a pie chart.

This pie chart shows the sector for charity A.
Twice as many students voted for charity C than charity B.
Twice as many students voted for charity D than charity C.

B=u4y°
5 C:z 224y = 88°
D=4 Xyy = 176°
N
(@) (i) Show that the sector for charity B will have an angle of 44°. [2]
° 6 . 0
360" -52° = 308 308° + 7 = Uu
?:‘ (;' 2 B=1 xuy
| x2 O x2 = By°
2: 4
B:¢:-D
1:2:4% } T ports

(ii) Complete the pie chart. [3]
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(b) 39 students voted for charity A.

Calculate the total number of students at the school.

Angle  TFrequency ST z0s
A 52 X2T3, 3q

Total  360° —2275, 970

(b) 270 [2]

(c) The school asks 80 of the students to choose a new logo from three designs G, H and J.
The same results are shown in a pie chart and in a bar chart.

A

50

40

J Frequency

30

20

10

G H J
Design

(i) Give one advantage of using the pie chart rather than the bar chart.
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6

The same dog food is sold in three different sized packs.

The diagram shows the price of each pack. 0
B |k3 = looog
L /
3kg g 3po0Y 5kg = $00D9 %1000
700g for for
for £32.40 £53.90
£7.70
Which pack is the best value for money?
Show how you decide.
R 7003 : £7.70 B 30003 = £32.40
27 =1 +30 —30
1009 = £1.10 1009 = £1.08
c S000g = £53.90
+So < So
16049 = £1.078
The Skﬁ ..... {~O" ...... £53.90 pack because ...... £1.078 . far ....... Oq..88 ...
legs . then  E110 ond EL.O8  gor 10D«
[3]
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6 Aregular polygon has n sides.
The interior angle of the polygon is 15 times its exterior angle.

Find the value of n.

6 .
Exterior = in—o Interior = 180 - —7~

180 - 359 = ‘5(3%9)

1go - 360 . SH0O
n

n
+ 360 + 360
n n
IO = 760
n
%N XN
180n = ST760
<10 =180
n= 32
- Y [4]
7  Write the following in order of size, smallest first.
02 27 2x10°2
Show how you decide.
-a LN
X = xa
-2 ' . 0.2
277 = v Ty T
-2 _
0.0,2 x 10 = 0.02
-2
2xw072 6.2 . 2
smallest
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The price of a television is increased by 35%.
In a sale, the new price of the television is decreased by r%.

The overall percentage increase in the price of the television is 16.1%.

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

loo/. + 3as‘/ = 1357/

[007. + b/ = V6.1

/- decreate = Change 100

ur\smu
- - A
= 135 - \16 160
13S
s Iy
P . S
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9
9 Sasha and Taylor each have a stamp collection.

They organise their stamp collections according to where the stamps come from:
United Kingdom (UK), European Union (EU), Other.

The table shows the number of stamps in each collection and the ratio UK: EU: Other.

Ratio

Number of stamps UK : EU : Other
Sasha’s collection 1638 9 :3:2
Taylor’s collection 660 8 :1: 2

When they put the two stamp collections together, Sasha and Taylor claim that at least 2 of all
the stamps come from the UK. 3

Are they correct?
Show how you decide.

Sacha's

Uk: EU: Other
Q:2: 2  Jlporkc 1638w = N7

AT (
1053 UR Stamps

To.a\or‘s
Uug: Bu: other .
g:1: 2 LW opartt 660 1= 60

xso(
480 UK Stamps

Total Stamps = 1638 + 660 %»x 9248 =1532  Total UK Stamps

= = 10593 + 480
2298 = 1s33

© OCR 2024 Turn over



10 Here is a question and an incorrect so

10

lution.

Question:
You are given
yax xand y =9 when x = 2.

Find a formula linking x and .

Solution:

yax XSoy=Xx+c S:KI
Substituting y = 9 and x = 2 gives
9=2+c¢

c=7

So,y=x+7

Describe the error made and write out

a correct solution.

The erroris .....the...... . Cotvetk. ... f.m'.mum ...... Showd.... . ba. .. !d:..kx. .......................
A correct solution is ........... 3 e,
........................................... b AT
..................................... ’2‘1'1&.,,_
.......................................... e 2T OO
.......................................... y R 5 - OO
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11 A student attempts two tasks.
The result of each task is either “Pass” or “No pass”.

The probability of the student passing the first task is 0.6.
The probability of the student passing the second task is x.

(@) Complete the tree diagram.

First task Second task
Pass
X
Pass
l—x' No pass
Pass
X
No pass
A= No pass

(b) Write down the mathematical assumption that has been made about the two tasks.

(c) The probability of the student passing just one of these two tasks is 0.528.

Work out the value of x.

p(PP’') + p(P’P)

0.6(1-x) + 0.ux = 0.528

A

0.6 —0.6% + O0.uw>x = 0.528
0.6 —0.2x = 0.528

~-0.6 -~ 0.6
-0.22 = -0.072
=-0.2 <-0.2
x = 0.36 ) x=...0:36

© OCR 2024

PP
pp’
p/P
plPl
[2]
..................... [1]
..................... [4]
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12 (a) P, Q, Rand S are points on the circumference of a circle, centre O.
Angle SQR = 14° and angle SPQ = 62°.

© OCR 2024

Find the size of angle ROQ.

LSRG =

LRSQ

LROQ

-
-

"

]

]

IR0 - 62
18°
10 - 18 - 14

4g8°

2 x LRSG

2 x ug°
q6°

Not to scale

(@) Angle ROQ =
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(b) D, E and F are points on the circumference of a circle.

Not to scale

G

Line GH is a tangent to the circle at F.
Line DE is parallel to line GH.

Complete these statements to prove that triangle DEF is isosceles.
Give reasons for your statements.
You may not need all of the lines.

Angle .DEF.. = Angle ....... EEM. ... because .....Altumate....... a.e\ﬂlu ..............
..... OIR  QBA.............oooooc e
Angle .. EDE.. = Angle .......] EBEH...... because ... ... ... okkemadw...................
..... S XNMRATY e
Angle DEF. - Angle ... FDE........... because H\u\.' ..... ore... oot n.quu. ........
..... Yo angle  BEH
Angle .............. =Angle ..., because ...
Angle ............... = Angle ..o because ..o

Triangle DEF is isosceles because MG"Q\QAMQ%!. [3]

© OCR 2024 Turn over
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13 Function A and function B are shown below.

Function A: Input é}@—) Output
Function B: Input %}3—) Output

=5 — 43 — T

(@) The output of function B is x.

Write an algebraic expression, in terms of x, for the inverse of function B.
( x + 3) +s

o+ 3
S 5

(b) Function C is shown below as a composite function.

Function C: Input %@%@—) Output

Complete the diagram below using two arithmetic operations to show function C as a single
function.

Funthon A
(x +2) x3 = 3(t+2)

Function B
3(x+2) = 3x+6
S(3x+6) = 15X +30
IS2¢ 430 -3 = 1S> +27

Function C: Input —> X |9

Output

[4]

© OCR 2024
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14 The diagram shows a circle, centre O and radius 52cm.

Not to scale

72cm

T

AB is a chord of the circle.
The line through T is a tangent to the circle.

The chord is parallel to the tangent.
The perpendicular distance between the chord and the tangent is 72cm.

Calculate the area of the shaded segment. 0 0 A
You must show your working. S H T
A

0O
H os®:=
A S2em 20
20em s®: <5
B 8- coc” (10/5?—)

= 67.38013505

2 x 67.38... = 134, 7602701° [Angle of Secior ]

6 2
Prea sector = 360 x wr

134%.76... X “(52)2
360

= 3179. 21808 cm

"

Area tnargle = L,_&b SinC
= Ji xS52 x952 x $|n(|3'-l-76...) 221 cm? [6]

© OCR 2024 Turn over
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15 (a) Solve by factorisation.
3x’ +10x—8=0
Ix-¢ = ~-24

12 -2

3 + \2::2- 2% - 8
3oc(oc+u) -2(x+u)
(3x-2)(x+u) =0

3x-2=0 x+4=0 2
X = 2/3 x=-4 (@) x= ... 3 .......... or Xx= ... ""’ ......... [3]
(b) Write X° + 8x + 11in the form (x + a)>— b.
2
(x + %) —ur + 1t
(2 +4)* =16 ¢ 11
(x+4)? -5
2
b) ... (e+y) -s 3]

(c) (i) Write down the coordinates of the turning point of the graph y = (x — 3)2 + 8.

xX-3=0
+3 +3
x=3

©)i) (oo S 8 .. ) [2]

(ii) Describe tge single transformation which maps the graph of y = X* onto the graph of
y=(x—3)"+8. &= 8 “’P

3 rfahl-

© OCR 2024
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16 Alift can travel at a maximum speed of 9.83m/s, correct to 3 significant figures.
The lift travels a distance of 174 m, correct to the nearest metre, between the ground floor and

the top floor of a building.

(@) Use the above information to work out the shortest possible time for the lift to travel between

the ground floor and the top floor. )
You must show your working. T= S
T S N ':B 3 UCB ' .r DLS
] 1] v v ) T e—
q.82 1¢S5 Q.83 9235 q.g4 8 Sus
! } { | { q9.83S
173 1735 7% TES 78 = 17. 64107778
@) oo \7.6 s [4]

............................................................................................................................................. [1]
17 The box plot shows the distributiop of the waiting time of cars at a road junction.
L& =257 u@ s 257
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Waiting time (seconds)
(@) Write down the median waiting time.
2 R 4O ... s [1]
(b) What percentage of the waiting times were less than 30 seconds?
0 N 25 ...%[M1]
(c) Given that a randomly chosen car waited for more than 30 seconds, write down the
probability that the car waited for more than 90 seconds.
25 _ ‘
15 3 3
[0 TR R [1]
Turn over
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18 (a) The graph shows the speed of an object during the first 20 seconds of its motion.

A

15

10

Speed
(m/s)

'5'1;0;;20 15 20
Time (s)

()
[ e

Calculate the distance travelled by the object during the 20 seconds.

Area tropezium = -'T(o.‘i-b)h

-:'?('Hno) x 12

= |62 m

© OCR 2024
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(b) The graph shows the distance travelled by an object during the first 4 seconds of its motion.

A
40
30
Distance /
(m) /
20 ,//,r
10 ,/
% Sansss enilyr &
0 —— — »
0 0.5 1 1.5 2 2.5 3 3.5 4
Time (s)
(i) Work out the average speed of this object between 2 and 4 seconds.
(2.%)  (4.32)
X1 Y X, Y,
m= Y2-Y% _ 32-y 28 _ |y
- Y-
Ly -3 O0D) oo % mis2
(ii) Use the graph to estimate the speed of this object at 3 seconds.
You must show working to support your estimate.
(2.4, 4) (a.ss, 22)
X Yo [ Y 92
22 -4 18
— : lSo 6 S Zl oo o
3.55-2.4 1S
) T 1S.6..... m/s [3]
(iii) What happens to the speed of this object during these 4 seconds of motion.
Explain how you know.
The speed ...... fmmzo.sn. ...............................................................................................
| know this because ......HAR...... amd.ﬁn’f ...... ... st RRPRL ...
..................................................................................................................................... [1]

Turn over for question 19
©OCR 2024 Turn over



20
a+b«/§
5

19 Show that ﬂ can be written in the form
Jag -6

You must show each step in your working. [5]
Jog = Yie i3
= ¥3

E-&-?. 443 +6

X

uiz - ¢ Wz + 6

= (13 +2)(uiT + ¢) VT« 43 = wx3z 12

(43T -6)(¥13 +6)
—r" -~ 443 x 443 = 16 x3 = 43

= 12 4693 + 893 +12
kg + 243 ~ 24T ~36
= 24 + |43 <2
12 -
= 12 + 7\]-3—

b

END OF QUESTION PAPER
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