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Answer all the questions.

1 (a) Calculate.

3 5
5'8
Give your answer as a mixed number in its simplest form.
= Jx S
3.2 LY ?’: Find the Common denominator.
5 g S5x B *rRO
ST )
4o A0 |3
=47 - ( LOITC) O A ] 3]
(b) Workout.  &C
5x10"—1.6x 10°
Give your answer in standard form.
5107~ 16 ¥ 10°-50 X 10%- 16 ¥ 10°
_/
Convert €0 same — (50 _ 16) Y% 10°
power of 10.
- LRL X 10° .
LAL X0 -

Bock into standard form, & b) S NN
s LA X 10

2 Gemma’s solution to the inequality 3x + 1 > — 5 is shown on the number line.

1 2 3 4 5 6
Correct solution in blwe,

Is Gemma’s solution correct?
Explain your reasoning.

51+1>—5
> b
O

No, Gemma's solution is incorreCt, as she has shown 1(<)-L
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5 X 10  - 1.6 X 10  = 50 X 10  - 1.6 X 10 

				= (50 - 1.6) X 10 

				= 48.4 X 10  

				= 4.84 X 10 
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4.84 X 10
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power of 10. 
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Back into standard form. 
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3x + 1 > -5 

    3x > -6 

	x > -2 

No, Gemma's solution is incorrect, as she has shown x < -2.  
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Correct solution in blue. 
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Here is the nutritional information for a 110 g serving of cereal.

Oor

[1]

[2]

Carbohydrates 99.4¢g
Proteins 9.5¢g
Fats 119

Emily says that more than 90% of this serving is carbohydrates.

Is she correct?
Explain your reasoning.

0. =10 10
, 113

07 =9¥X1
= ‘\‘\g

ML < ‘\‘\, S0 she (s Correct,
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-3 + 5 
 2 + 7 

2 
9 
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3	2 X 1			3	2  
4 	2 X (-3) 		4	-6

3 - 2 		1
4 - (-6) 		10 
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10% = 110 - 10 
	= 11g

90% = 9 X 11 
	= 99g

99.4 < 99, so she is correct. 
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The table shows the relative frequencies of the results for a football team after a number of games.

Result of game won lost drew

Relative frequency 0.2 0.45 05‘5

(a) Complete the table.

Probabilities must add to 1 2l

01+ OLS = 0k5_— >

1-065 =05 qames are drawn,

(b) The team lost 10 more games than they won.

How many games did the team play altogether?

w=uwon L =lost

l=w+10 \g\)b ‘u/\. ValueS

|
0L5 =01 +10 i 015 =7

- Multipl L to mohe $requenc
015 = 10 qomes L o p ’é\o %«5 make frequency

VXL =040 qomes

Jack sent 15% more text messages in March than in February.
Jack sent 460 text messages in March.

How many more texts did Jack send in March than in February?

/. wmore = 115/,

M5/, = LeO texts

LeO £ 115 = L texts s0 T/o = b texts

100°/. = 4 X 100 = LOO texts

L0 - LOO = 60 wore texts in March than in February
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0.2 + 0.45 = 0.65 

1 - 0.65 = 0.35 games are drawn. 
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Probabilities must add to 1
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0.35
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w = won 	l = lost 

l = w + 10 

0.45 = 0.2 + 10 

0.25 = 10 games 

10 X 4 = 40 games 
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0.25 =

Multiply by 4 to make frequency 
equal to 1. 
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40 games
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15% more = 115% 

115% = 460 texts 

460 - 115 = 4 texts 		so 1% = 4 texts 

100% = 4 X 100 = 400 texts 

460 - 400 = 60 more texts in March than in February 



hanna
Typewritten Text
60

hanna
Pencil


PhysicsAndMathsTutor.com

Here is the floor plan of a rectangular room.

4.5m

3m Not to scale

Tim buys carpet tiles for this room.

Each tile is a square measuring 50cm by 50cm.

The tiles are only sold in packs of ten.

Each pack costs £20.

Tim pays for fitting at a rate of £7.50 per square metre, with any fraction of a square metre rounded up.

Work out the total cost of the tiles and fitting.

Bu- 300 1bile =50 300 = 50 = b s biles fik along the width
LS5m = LOOm 1 tile = S0 LS0 = 50 = 9 kcs Lt along the length
b X 94 =9 tiles in the room

S = 10 = Sk packs round up B9 b packs

£10 X b = £10 to buy the tites

Im X LSm = PowW QUeo = uonelt WL x \/\él%l/@
BS X £350 = £105 to Lt the tiles
£10 + £105 = £115 total cost
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3m = 300cm  	1 tile = 50cm 	300 - 50 = 6 so 6 tiles fit along the width

4.5m = 400cm	1 tile = 50cm 	450 - 50 = 9 so 9 tiles fit along the length

6 X 9 = 54 tiles in the room

54 - 10 = 5.4 packs		round up to 6 packs

£20 X 6 = £120 to buy the tiles

3m X 4.5m = 13.5m 

13.5 X £7.50 = £105  to fit the tiles

£120 + £105 = £225 total cost
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Hannah wants to display all the possible outcomes when rolling two fair 6-sided dice.

(@) Give a reason why a tree diagram is not the best method to use.

There will be. too many owtcomes (or branchesh .. (]

(b) (i) Draw a sample space to display all the possible outcomes. [2]

i FZ o [ 4 ]S G
L2 5 e i g1 e ]
2 11,2122 %leu,z 52[¢, 2
53 12303314,%]5,3]¢, 3
AR LN [ T
s 151,515|ks|s,9¢ 5
¢ EIG}Q,C.&@QIG*@EJQ

(ii) Show that the probability of the scores on the two dice adding to 11 is 11_8

Tuo ?ossibkc combinations: 6 + 5 = 11
5+b-= 21
B |

) out ob 3 Combinakions = = = —
36 %

N
=0
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There will be too many outcomes (or branches). 
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Two possible combinations: 6 + 5 = 11
				    5 + 6 = 11

2 out of 36 combinations = 	= 	
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9 (a) Complete the table for y=x3—3x. \:\ = (_'“ - 5(-'“ = (.'“ - (.6\
X 3] 2 | - 0 1 2 3 j {l + 9
y -18 -2 1 0 2 2 18

[1]

(b) Draw the graph of y = X —3x for-3 < x< 3.

YA
20

——

g— — =

<Y

—20
[3]

(c¢) Use your graph to solve X —3x=10.

Find £ when y = 10 n

© OCR 2018 Turn over
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y = (-1) - 3(-1) = (-1) - (-3) 
		     = -1 + 3 
		     = 2
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Find x when y = 10 
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10 Ifsaw noticed this information on her car’s dashboard at the end of her journey.

She started her journey with a full tank of fuel and her miles travelled set to zero.

MILES TRAVELLED 165

FUEL

(a) Work out how far Ifsaw’s car can travel on a full tank of fuel.

% of o tonk = 65 miles 055
5 :=5=5% 3[('6'S
% of o tonk = 55 wiles

55 X ¥ = LLO miles with a tull tank,

05
3

X
I

o O
&

(b) What assumption have you made when answering part (a)?

© OCR 2018
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	of a tank = 165 miles 

165 - 3 = 55 

	of a tank = 55 miles 

55 X 8 = 440 miles with a full tank. 
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9
11 The diagram shows two right-angled triangles ABD and BCD, sharing a common side BD.
AD =10cm, BC = 12cm and angle DBC = 60°.

A B
L]

60° Not to scale
12cm
10cm

Work out the length of AB.

A
- A
csO = | oS~ —

2 QEHB " \
cosk = o ceS éo =
L >X\1 3" 3

TcoskO = BD 0 ()
|th ;6E=BD \(A\

x| L (

P%thugoms Theorem
)-b

ol + b=t

—\D(a;: Qo
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  cos0 = 


 cos60 = 


12cos60 = BD 

	6 = BD


a  + b  = c 

a  = c  - b  

a =   c  - b  

AB =  10  - 6  

	= 8cm
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Pythagoras Theorem 
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1
12 Carol saysthat 64 2=—.
Y 32

;
Explain her error and give the correct value of 64 2 in the form g

13 (a) Write % as a recurring decimal.

0.b1bbb 5

1| 5.°00°000... |

(b) Convert 0.76 to a fraction.

L =01ttt
100« = bt
100% -« = bt - 0H 1.
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Carol has done 64 - 2, instead of   64
 

hanna
Pencil

hanna
Pencil

hanna
Pencil

hanna
Typewritten Text
    0 . 4 1  6 6 6 

12   5 . 0 0 0 0 0
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x = 0.767676...

100x = 76.7676...

100x - x = 76.7676... - 0.767676...

99x = 76 

x = 
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14 The diagram shows a cylinder and a cone.

2cm

hcm
9cm
The cylinder has radius 2cm and height 9cm.
The cone has radius r cm and height h cm.
Theratior: his1: 4.
The volume of the cone is equal to the volume of the cylinder.
Work out the value of r.
[The volume V of a cone with radius r and height his V = %ﬂrzh.]
r 1
T e N\
[
R h> .
X
Lr = h
Volume of Colinder: Voluwe of Cone:
)
V =xrth V=zmrrh
YR ]
VX1 X1q V=g >l
]§ xG x(Pxr AT
V = %7[— V = %75 Tg

Volume OJY Cylinder = Volume ofy Cone.

%r:%xrz : -
10% =Lﬂ‘3 ))X ..........................................................
~ 4
v =17
R
r =9

© OCR 2018 Turn over
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	= 	

   r	=    h 

4r = h

Volume of Cylinder:  
	
	V =  r h 

	V =   X 2  X 9 

	V = 36 
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Volume of Cone: 

	V =      r  h 

	V =      r  4r 

	V =      r 
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Volume of Cylinder = Volume of Cone 

		36 	=      r 

		108  = 4r 

		   r  = 27 

		   r  = 3 
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15 nis a positive integer.

Prove that 13n+ 3 + (3n —5)(2n + 3) is a multiple of 6. [4]

——_
1?)1\+.7)+(.7)1\/—_§(Zh+.7)\ =1:l)1\+.7)+(()1\1+c\f\—10f\—15\
<
=60+ o+ 9 - 100 - 15
=(->(\9’+1Zf\—u
=B(I\L+7J\+2\
Theretore Bn+ 5+ Gn-50n+Disa multiple of b.
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13n + 3 + (3n - 5)(2n + 3) 	= 13n + 3 + (6n  + 9n - 10n - 15)

					= 6n  + 13n + 9n - 10n - 15 
		
					= 6n  + 12n - 12 

					= 6 (n  + 2n + 2) 

Therefore 13n + 3 + (3n - 5)(2n + 3) is a multiple of 6. 
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16 A, B, C and D are points on the circumference of a circle.

Not to scale

PQ is a tangent to the circle at D.
Angle BDQ = 72° and angle ABD = 63°.

(a) Work out angle x.
Give a reason for your answer.

(b) Work out angle y.
Give a reason for your answer.

RO - #H - 10¥

© OCR 2018 Turn over
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72			Alternate angles are equal (alternate

angle theorem)
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180 - 72 = 108 

hanna
Typewritten Text
108			opposite angles in a cyclic quadrilateral 

add up to 180
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17 (x+a)(x+3)(2x+1) = bX + X + dx — 12

Find the value of a, b, c and d.

(L +aXx + DWx + 1

© OCR 2018
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=£1g+M\’Lz+G)+?G\¢+?)Q
b - de
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(x + a)(x + 3)(2x + 1) 	= bx  + cx  + dx + 12 

					= (x  + ax + 3x + 3a)(2x + 1) 

					= 2x  + 2ax  + 6x  + 6ax + x  + ax + 3x + 3a 

					= 2x  + (2a + 7)x  + (3 + 7a)x + 3a 

3a = -12 	
 a = -4 

b = 2 

c = 2(-4) + 7 
  = -8 + 7 
  = -1  

d = 3 + 7(-4) 
  = 3 + (-28) 
  = -25
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18 (a) A straight line passes through the point (0, 6) and is perpendicular to y = 4x—5.

Find the equation of this line, giving your answer in the form y = mx+c.

. A :
e - ntelepe
gﬁ” mor b= = ¢
My * M = ‘1 6 =C
L X my-= -1 \
M, = ——Z*(/ = —‘Z‘_’L +b
|
% == ’1' + C \
“* @ oD =“a_”5'*(’ ............ [3]

(b) Work out the coordinates of the intersection of the graphs of y =4x—-5 and y = X =17,

br -S=yand y - 2 1F o Bs both uk\m’clor\s ore. eqwal
) 0 y, set Them equal toeach
Ly -5 =42 - 1% other to solve simltaneously,
_41< S=1*-Lr -1

3 C ol -1=0

L =£¢Jm
XoN

Tm dratic S .
S W U T N Y N W R~

gL 51, -5-1

€H

g=LD-5--5--1
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y = mx + c 

m  X m  = -1 	
4  X m  = -1 
m  = 

y =    x + c 
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6 =    (0) = c 

6 = c 

y =    x + 6 
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y =    x + 6 
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4x - 5 = y and y = x  - 17 

4x - 5 = x  - 17 

-5 = x  - 4x - 17 

x  - 4x - 12 = 0 


x 	=  b +   b  - 4ac 
		    

	= - (-4) +  (-4)  - 4 X 1 X (-12) 

	
	= 4 +  16 - (-48) 

	
	= 4 +  64 


	= 4 + 8
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x = 4 + 8 = 12 = 6 


x = 4 - 8 = -4 = -2 
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y = 4x - 5 

y = 4(6) - 5 = 24 - 5 = 19 

( 6 , 19 ) 

y = 4(-2) - 5 = -8 - 5 = -13

( -2 , -13 ) 
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-2 		  -13

hanna
Pencil

hanna
Typewritten Text
As both equations are equal to y, set them equal to each other to solve simultaneously.
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19 Ceri records the time taken, t minutes, to travel to school for a sample of 168 students at her
Academy.

Timt_a taken Frequency
(t minutes)
0<t<10 54
10 < t<20 50
20 < t<40 44
40 < t< 80 20

(@) Draw a histogram to represent this information.

F
Class Width D

Frcq/u&nc% dmsi’ua =

VCCL

(k\xmc
SLt\:\
W =10 = SL
0:10-=5
L4 =10 =11
10 = LO = 08

Wenty = class width

© OCR 2018

10

20

30

40 50

Time (f minutes)

60

70

80
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    10
    20 
    40
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Frequency 
 Density

54 - 10 = 5.4 
50 - 10 = 5 
44 - 20 = 2.2 
20 - 40 = 0.5  
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Frequency density = frequency - class width 
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(b) Cerisays

The longest time that any of these students took to travel to school was 80 minutes.

Is she correct?
Give a reason for your answer.

Ceri..is-inCorreCt. becawse . exack. data.is.not.. SL\K,(\..e..Lt is. 31,\1:.:\ ...
classes instead.

(c) Cerialso claims that 25% of all of the students at this Academy took more than 30 minutes to
travel to school.

(i) Show how Ceri might have worked out her claim. [2]

Using the widpoints of the classes:
Wol-=0 —— dL\JLdC \o%\l as 50 is the widpoint

QsSS.

) = L2 add 20 the Hnal bar, as these
‘.\/ . SZ thanr’BO

values dre 3rwt
5L\

W R is the total number
4 X100 = IS,

(ii) State one assumption that Ceri has made in making her claim.

Data.is. distributed. equally across. each. Class. ...
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Ceri is incorrect because exact data is not given - it is given in 
classes instead. 
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Using the midpoints of the classes: 

44 - 2 = 22 

22 + 20 = 42   


     =   

	
     X 100 = 25% 
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20 In the following equation, n is an integer greater than 1.
(V2)' = k2
(@) (i) Find kwhenn=7.
() = ki
IR PRI VAN ALY RN N
) n x4 [T 3
=3 @) k=
(ii) Find nwhen k = 64.
(Y =64l ]
o1t UG o e

(Y = (Y = (1

\g(\z-r |\ B
'—‘(ﬁ—ﬂ) Nl S (i) N= o |g .................................... 2]
(b) Show that can be written in the form a+ b~/2. [5]
3-+/2
|4 2+ r:)_\ o (3 + Ja :
r =
2_[(0 3+(1 (3-4YE+1)
Ion rotionalise
_oar b 2 denominator
q- 2L
= L1+ a2
’_'?_
= L+ f)_\/_’z

nere a= b b=

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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