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Answer all the questions.
Ping chooses four numbers.
The mode of these four numbers is 8, the range is 7 and the mean is 11.

Find Ping’s four numbers.

mode = ¥ 0 at least two of the numbers are
sum o} all L numbers = b X T = L

VeleLry=Lb 1 ond y are the two

/}(Lg\/te_it

ronge = 50 the highest number is  + F = B ~ gifher 2 o
J

B+y=1 lous €5

4=R-1K=1 % % 1 5

A box contains only red, blue and green pens.
The ratio of red pens to blue pensis 5 : 9.
The ratio of blue pens to green pens is 1 : 4.

Calculate the percentage of pens that are blue.

red : blue blue - green
5 : 9 - ( 1 :+ L \>',~Ct
9 . %

eq Wl number rts of blue
9&\3 to combu\coia (0 0&

red - blue ¢ green

5: 9 : % s0 the total number of ?urts in the ratio is
5+4+%=%0
?crcmtugc 03y blue pens: ‘\/\( 100 blue ?arts OJY rotio
3O~ total \)(xrts o!Y ratio
.............. 1%%[4]
© OCR 2018 - 1%0/0
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mode = 8 	so at least two of the numbers are 8

sum of all 4 numbers = 4 X 11 = 44

8 + 8 + x + y = 44

x + y = 44 - 16 = 28 

range = 7  so the highest number is 8 + 7 = 15 

15 + y = 28 

y = 28 - 15 = 13
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x and y are the two unknown numbers
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8	   8		13	   15
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red : blue 		blue : green 

 5  :  9 			  1   :   4

				  9 	 :   36 
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equal number of parts of blue 
pens to combine ratio 
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red : blue : green 

 5  :   9  :  36     	so the total number of parts in the ratio is
				5 + 9 + 36 = 50 

percentage of blue pens: 9  X 100 

				

				= 18%
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blue parts of ratio

total parts of ratio 



hanna
Typewritten Text
18


PhysicsAndMathsTutor.com

326.8 x(6.94—3.4)
59.4

3 Asha worked out

She got an answer of 19.5, correct to 3 significant figures.

Write each number correct to 1 significant figure to decide if Asha’s answer is reasonable.

568 ~ 300 AL ~ 1 5L ~ ) 5L ~ &0
~ 300 % - 2)
60O
%OO x L _ \()__OQ —
— w0 00 10

Bsha's answer is reasonable as 145 rownds to 10,

..................................................................................................................................................... 3]
4 (a) Show that a® x (a3)? can be expressed as a''. [2]
=a5¥a3><9. 02 X b (3\9_ 2x 1
N a =Q
aS X a(’) - QS"'(’ - a”
C .
a" X o =™

(b) Write 11% x 25° as a power of 5.

| ( _ - - _\/_
E:L): = —53 = b g\_/ & O\'(L N
R U IS
l_Sq _ (52‘)0‘ = b\ (O:VLB = (O

© OCR 2018 Turn over
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326.8 ~ 300 		6.94 ~ 7 		  3.4 ~ 3		   59.4 ~ 60 
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Asha's answer is reasonable as 19.5 rounds to 20. 
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= a  X a 	   = a  X a  

a  X a  = a     = a 
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(a )   = a 
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a  X a  = a 
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5 The diagram shows a straight line that passes through points A and B, and a curve that passes
through points P and Q.

A Not to scale
P (-4, 12)

B (4, 5)

/ A0, 2)
0 - X

where line Crosses

(@) Find the equation of the straight line. kd'Q’L.LS, UJhU‘C. N = 0
ORI L grintercegt = (0, 1) so ¢ =1
g—intcrcc?t Lo - % 2
g1 thcrq—orc y = :”L +1
= : 0
3radlmt 3 .
- % @ oo %‘?J' ....................... [3]

(b) The equation of the curve is y = x2 + kx + 8.

Find the value of k.

S Gal +
W=7 ) K+ % \ substitute PC L | 1) into the equation
T =)+ KA + )

T=%-LK+Y

1Z=ZL¥'L\-K>+L\_\J\

K+T-=100

LK =1 )*‘L 7

K =3 ) SN (D) K= oo D

© OCR 2018
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gradient = y  - y  

		x  - x

	   = 	5 - 2 
		4 - 0 
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y = mx + c 
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y-intercept = (0, 2)  so c = 2


therefore: y =    x + 2
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y =    x + 2
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where line crosses
y-axis, where x = 0
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gradient
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y-intercept
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y = x  + Kx + 8 

12 = (-4)  + K(-4) + 8 

12 = 16 - 4K + 8 

12 = 24 - 4K 

4K + 12 = 24 

4K = 12 

K = 3
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substitute P( -4 , 12 ) into the equation
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(c) Diann draws line BQ.
She says

Triangle ABQ is isosceles.

Is Diann correct?
You must show all your working.

G:(0, %) g-intescept of C%N( Nale of g when € = 0

g =1 -Lr's
length BB =R -1 =6 = 0% L) + §

S0 kmgth Q=) a =% ‘:\&:LS the MLd‘)OU\t OJY

kmgth MR- L NORY!
S0 kmgth b="L

6 yisinversely proportional to x.
y = 0.04 when x = 80.

Find the value of y when x = 32.

k- K is the constant of proportionality

|
Yoo V="
00k = o
' WV

K-00LX %0 =3 swbstitute 1 = %0, y = O0L

-

.31
Y =
g= Sk =01
S :
L substitute 1 = 0 Y= e O 3]

© OCR 2018 Turn over


hanna
Typewritten Text
Q : ( 0 , 8 )

length AQ = 8 - 2 = 6 
so length a = 3

length MB = 4 
so length b = 4

a  + b  = H  
3  + 4  = H  
H  =     = 5   

a  + b  = H 
3  + 4  = H
H  =     = 5 
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y-intercept of curve : value of y when x = 0 
y = x  - 4x + 8 
y = 0 - 4(0) + 8 
y = 8 
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Q(0,8)
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A(0,2)
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B(4,5)
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M is the midpoint of AQ. 
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H  = H  therefore ABQ is isosceles. Yes, Diane is correct. 
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y  			 y = 

0.04 =  

K = 0.04 X 80 = 3.2


y = 


y = 		= 0.1
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K is the constant of proportionality
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substitute x = 80, y = 0.04
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substitute x = 32
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Edsel has four number cards.

Sharon has three number cards.

u represents a number that Sharon knows.

Edsel and Sharon each pick one of their cards at random.
They calculate the difference between the numbers on their cards.

This is their sample space.

Sharon

Work out the values of rand t.

w-5=1

\L=ﬂ+5
=1L

© OCR 2018

Edsel
3 8 9 12
6 3 2 3 6
11 8 3 2 1
u 11 6 r t
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u - 3 = 11 

u = 11 + 3 
   = 14 

r = u - 9 
  = 14 - 9 
  = 5 

t = u - 12 
  = 14 - 12 
  = 2 
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8 The graph shows the speed of a tram as it travels from the library to the town hall.

Speed A Not to scale
(m/s) ¢

Ay

0 65 85
Time (s)

(a) Calculate the deceleration of the tram as it approaches the town hall.

deceleration between 65 and 5 seconds Gradient s?ccd—tiw\c roph (s
Y-F 0-6 -6 acceleration, Ncht‘wc q adgu\t (s
Smd'w\t =y = "~ = — =-0"3 theretore decelZration.
L~ X, HB-5 20
S—\'L‘) SLS“ &—OT‘ dCCC\,CV(lﬂ((a)S\ ........................ 05 .................... m/s? [2]

deceleration = 0.5 w/s?

(b) Calculate the distance travelled by the tram between the library and the town hall.

distonce travelled = area wnder s‘xcd—t'w\c 3m‘>h

a, @ Qrea =‘7_\( 65 \(@ 195
oM %(OP\/L
ul:(x\“ca=/\i\(20\(6=60

areQ o’f a trmrxgkc =Ll X base X hdght

: 155
dLSt&“C( tra«\’\’(d = 1q5 + BO = ZSS‘V\ (b) ....................................................... m [3]
(c) What was the maximum speed of the tram as it travelled between the library and the
town hall?

Give your answer in kilometres per hour.

MALIMM s\ud = b ws L ws is the htghcst ‘>o’u\t on gm?\r\

metres [ howr @ 6 Y60 X(60)= 11 600 wh
HR bO ming w7\ howr

A yin
ilomekres [ howr = 11600 = 1000 = 116 kwh

/- e

\OOOM - “ltl\/l (€) B km/h [4]

© OCR 2018 Turn over
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deceleration between 65 and 85 seconds 

gradient = 


deceleration = 0.3 m/s 
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Gradient of speed-time graph is acceleration. Negative gradient is therefore deceleration. 
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flip sign for deceleration
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distance travelled = area under speed-time graph

a  : area =   X 65 X 6 = 195  


a  : area =    X 20 X 6 = 60 


distance travelled = 195 + 60 = 255m 
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255
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area of a triangle =   X base X height 
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maximum speed = 6 m/s

metres / hour : 6 X 60 X 60 = 21 600 m/h 


kilometres / hour : 21 600 - 1000 = 21.6 km/h 

									21.6 
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6 m/s is the highest point on graph


hanna
Pencil


PhysicsAndMathsTutor.com

8

9 The graph of y = x3 — 7x — 12 is shown below.
The root of the equation x3 — 7x — 12 =0is p.

y
A
0 - X
g=% -t -1
g=B"-F -1
gy=1t-11-1
(a) Calculate y when x = 3. y = -
(@)Y= oo ’(’ ............................... [1]
(b) Showthat3 <p <4. [2]
\3):(1-»\7"—"’(&\—12:21-» x,zaun%%@sm(gi\j(
L=LAQ S NC
when £ =5 y=+4<0 thcrusachangc Ak Rl o
u\ SL N S0 p s r\c ative —> positive s0 must Cross
when £ =L g =1l >0 en S'and b wis (when y = 0) between 3
(c) Find a smaller interval that contains the value of p. (l(\d |4

You must show calculations to support your answer.

when € = 35, 4 = GBS - 138 - U = 6315 > 0
when 1 = 315, y = BIS - FBIS) - U = OLLL < O

© OCR 2018
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y = x  - 7x - 12 

y = (3)  - 7(3) - 12 

y = 27 - 21 - 12 

y = -6 
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-6
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y = (4)  - 7(4) - 12 = 24 

when x = 3, y = -6 < 0 

when x = 4, y = 24 > 0
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there is a change 
in sign so p is 
between 3 and 4 
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x = 3 and y is negative 
x = 4 and y is positive 

negative    positive so must cross y-axis (when y = 0) between 3 and 4. 
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when x = 3.5, y = (3.5)  - 7(3.5) - 12 = 6.375 > 0

when x = 3.25, y = (3.25)  - 7(3.25) - 12 = -0.422 < 0
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3.25			3.5 
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10 Two vectors, a and b, are shown on the 1 centimetre grid below

Show that the vector a + 2b has length 7cm.
You may use the grid below.

bithost gid: o= (] \Z" right () 1left

el () ()= (5 (&

[3]

© OCR 2018
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Without grid: 	a = 			b = 

a + 2b = 
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11  The diagram below shows two triangles.

Not to scale

Prove that triangle ABC is congruent to triangle ACD.
triongle ABC:

angle. ACB = 80 - R0 - S = L

Lriangle BCD angles in o triangle add up to RO

ongle BD = RO - R0 - Ly = 56—

AC s Common

angle ACD - angle BAC

angle DRC - angle A

fingle-Side-fngle (ASR) therefore triangle ABC is Congruent to triongle ACD.

© OCR 2018
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triangle ABC:

angle ACB = 180 - 80 - 56 = 44

triangle ACD 

angle ACD = 180 - 80 - 44 = 56 

AC is common 

angle ACD = angle BAC 

angle DAC = angle ACB 

Angle-Side-Angle (ASA) therefore triangle ABC is congruent to triangle ACD. 
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angles in a triangle add up to 180
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1"

12 The diagram below shows two right-angled triangles.

R
Not to scale
4cm 8cm
L[S
Q H S
1'(5— 10cm
P

Prove that triangles PQS and QRS are similar.

METHOD 1.
0 =L + %= %0 PO~ = 10% - WISF =100 -0 =10
B> =[5 =4S M=o =8

scale &actor =

R _E-E 1N
QR L yu

AW pairs of Corresponding sides have the same scale factor, theretore POS and
8RS e i Gang S # ¥

METHOD 1 5

cos&1§\3=}%_‘5' ..... &%P:cm(%?):l&(f CO ..... :% ................................

DR = O RES -=0PS  ORS = FBS = 90

angle 08P = RO - 90.- Tk = b3ls _angles in a triongle add to Q"

: 5 : ?au‘s O‘S— : '&f{;\kﬂk‘ ) &{\3\.’&% -S0- the. .tﬂ;g‘“gkes YL SL’N\L\,QV ................................... [5]

© OCR 2018 Turn over
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METHOD 1: 

QS  = 4  + 8  = 80			PQ  = 10  - (4 5 )  = 100 - 80 = 20  
QS =    =    cm 			PQ =     =      cm 

scale factor 	=	=	=	= 1.118

		
			=	=	=	= 1.118


			=	=	=	= 1.118

All pairs of corresponding sides have the same scale factor, therefore PQS and QRS are similar triangles.

METHOD 2: 

tan QSR =   	QSR = tan 	= 26.6 

angle RQS = 180 - 90 - 26.6 = 63.4 
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cos QSP = 		QSP = cos 		= 26.6

angle QSP = 180 - 90 - 26.6 = 63.4
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QSR = QSP 	RQS = QPS 	QRS = PQS = 90 

3 pairs of equal angles so the triangles are similar.
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angles in a triangle add to 180 
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angles in a triangle add to 180 
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13 (a) Calculate the volume of a sphere with radius 6cm.

[The volume V of a sphere with radius ris V = %nr‘g.]

V =%-yr_ \“(5

substitute r = 6

2
T XX S

6
= X 7€ X 16

1)

1)

AN

- 0LR o

in terms of 7= to 1 decimal ?kacc

© OCR 2018
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V 	=      r 


	=    X    X (6) 


	=    X    X 216 


	= 288  cm 

	= 904.8 cm 
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904.8
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substitute r = 6 
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in terms of 		to 1 decimal place
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(b) An ornament is made from a solid glass square-based pyramid.
The base has side length 15¢cm.
A hemisphere with radius 6 cm is cut out of the base of the pyramid.
This reduces the volume of glass contained in the ornament by 30%.

15¢cm

Calculate the perpendicular height of the pyramid.
[The volume of a pyramid is %x area of base x perpendicular height.

A hemisphere is half a sphere.]

Volume olf ch\'@ﬁ\crc frrow\ ?rcxio\xs cL\xcstLon
Vo o= X wlame of s?hcrc s \( (WSS
- , - ’l heep in terms OJY ' &—or ™MOore.

Volume 0% Pyramid: exact onsuxs p
aolume ot he.m’ts‘)\r\m = X0/, o wolume ot Nmmid

Ly =307, DR

L\r% = 100/ ° £\0

L0 - 100770 S0 wokume. of pyramid = L8Oz Can

ared O'S' bQSC 15 X 15 MSCN\ h s ?U“)U\ dLC, \L\ﬂ\'

\olume of pyramid = X 115 Y®/ height
Fh = L0~ soh = L’«%OTC- 10106... (0) o 00 cm [5]

= 10w

© OCR 2018 Turn over
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Volume of Hemisphere:

V 	=   X volume of sphere =    X 288  = 144  cm 

Volume of Pyramid: 

volume of hemisphere = 30% of volume of pyramid 

144  = 30% 
 48  = 10% 
480  = 100% 	so volume of pyramid = 480  cm 

area of base = 15 X 15 = 225cm 

volume of pyramid 	=    X 225 X h 
				= 75h

75h = 480    so h = 	  = 20.106...

					  = 20.1cm  
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20.1
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from previous question 
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keep in terms of pi for more exact answer
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h is perpendicular height
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14 (a) Standard bricks have dimensions 21.5cm by 10.3cm by 6.5cm, correct to 1 decimal place.
A house is built using 4663 standard bricks.

Joslin says

Placed end to end, the bricks from the house would definitely reach over 1km.

Show that Joslin’s statement is correct. [4]

Correct £o 1dp = to nearest 01 = + 0.05cm

length of brick = 115em

Lower bownd = 115 - 005 = 21L5cm minimum possible leagth

LS X Lbb5 = 100 0135 ) poct =l
oo (] 1@125 T et s S et
=1 5 km which is more than 1 km

(b) A standard brick should weigh 2.8 kg, correct to 1 decimal place.
A truck can carry a maximum load of 20 tonnes.

(i) Calculate the maximum number of standard bricks that the truck should be able to carry.

+ 0.05 g 50 wpper bound = 13 + 005 = 13%kg maximum possible weight
10 tonnes = 10 000 g 1 tonne = 1000 g
maLimum number of bricks = 10 000 = FO1H+5L = #O1+

0‘& Z- K;

the number ot bricks the truch can
carry i+ ol biicks wdght MOLLMUM
?ossi ¥a wdght

(b)(i) 101+ [3]

(ii) Explain why your answer to (b)(i) may not be possible to achieve.

This number of bricks way not Ht in the touch,

© OCR 2018
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correct to 1.d.p = to nearest 0.1 = + 0.05cm 

length of brick = 21.5cm 

lower bound = 21.5 - 0.05 = 21.45cm  

21.45 X 4663 = 100 021.35 cm 

		  = 1000.2135 m 

		  = 1.0002135 km which is more than 1 km  
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even when using the shortest possible lengths, the bricks still reach over 1km
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minimum possible length
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+ 0.05 kg so upper bound = 2.8 + 0.05 = 2.85kg 

20 tonnes = 20 000 kg 

maximum number of bricks = 20 000  = 7017.54 = 7017 
					    2.85
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7017
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maximum possible weight
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1 tonne = 1000 kg 
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the number of bricks the truck can carry if all bricks weight maximum possible weight
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This number of bricks may not fit in the truck. 
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15 Ratna invests £1200 for 2 years in a bank account paying r % per year compound interest.
At the end of 2 years, the amount in the bank account is £1379.02.

Calculate r.
!Y’mak amount = intkial {nvestment X Mukﬁ?kicr/\ renk
n= jfa(s &I{%er {avest
£1HH0L = £100 X Mu\ti\)kicrl
BHHOL - w\\xkt‘LPk’Lcrl =1L
700
wltigier (TR - 0% & >0f
10t = 10?.2W L1606 £o conerk ko 7o
r = 10+0/. - 100°/. = +1°/.
F= e, _"' Z ............................... [4]

©OCR 2018 Turn over


hanna
Typewritten Text
final amount = initial investment X multiplier 
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£1379.02 = £1200 X multiplier 

1379.02 = multiplier  = 1.1492
 1200

multiplier =  1.1492  = 1.072 

1.072 = 107.2% = 100% + r% 

r = 107.02% - 100% = 7.2% 
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7.2
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16 The box plot shows the distribution of the salaries for the workers at Bexbridge Biscuits.
Lower quartile . wpper q udrtile
\
)
[
- f >
10000 20000 30000 vo 000 50000 60000 70000 80000 90000
. I
median SV ®)
(a) State the median salary.
@ £ D300 [1]

(b) Find the interquartile range.

Upper Ouartile = £L3000  1OR - pper quartile - Lower quartile

Lower Quartile = £11000
Interq wartile range = %LJ)OOO - £11000

12000 ) £ HOO0 [2]

© OCR 2018
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median
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37000
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upper quartile
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lower quartile
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Upper Quartile = £43000 

Lower Quartile = £21000 

interquartile range = £43000 - £21000 
			    = £22000
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IQR = upper quartile - lower quartile 
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22000


PhysicsAndMathsTutor.com

17

(c¢) The following salary information is true for workers at Camford Cookies.

*  The highest paid worker earns £85000.

*  The lowest paid worker earns 20% of the salary of the highest paid worker.
*  25% of the workers earn more than £50000.

*  25% of the workers earn less than £28 000.

*  The median salary is £37 000.

Draw a box plot to show the salaries of the workers at Camford Cookies.

Lowest = Q1 X ¥5000
s T+000

- e
10000 20000 30000 40000 50000 60000 70000 80000 90000
Salary (£) [3]

(d) Make two different comparisons between the distribution of the salaries at Bexbridge Biscuits
and the salaries at Camford Cookies.

" .B.C.I..f.b\.“.'t.dgﬂ Biscuits: 50000, - 230002 £1000. 2]
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lowest = 0.2 X 85000 
	  = 17000
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Median salaries are the same for both companies.
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Interquartile range is the same for both companies.
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Bexbridge Biscuits: 50000 - 28000 = £22000
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17 Here is a function.

Function A: Input +14 Output

(@) The output of function Ais x.

Write an algebraic expression, in terms of x, for the input of function A.

O\Lt?\xt —> =5 N 'u\?\xt

(L=%-1-= U\‘)\x’c
v - = 'm‘)\xt

—

5
L -1k
@) S 2]
(b) A number, k, is put into function A.
The output is also k.
Find the value of k.
K+LYXE=K
K+ =K
) ~K
l-\—K + —"'0 = 0
)_70
LK = -10
)4
K =30 - 135
N
(b) k= ’1}5 ................................ [3]
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output		- 5 		-14		input
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(x - 5) - 14 = input

x  - 14 = input
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x  - 14 
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(K + 14) X 5 = K 

5K + 70 = K

4K + 70 = 0 

4K = -70 

K = -70 = -17.5
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-17.5
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18 Percy sells paint in standard tins and large tins.
The standard tin covers 40m? and the large tin covers 60 mZ.

(a) Percy publishes this chart showing the area that can be covered with each tin of paint.

(b)

A

80+

& 60t
E
©

O 40+
<

20+

0 >
Standard Large
tin tin

Explain why the chart is misleading.

.Ih.e....bars..ﬂ—.or...stmdard..t'm..md..mr.gg..tm.(Lm..di.ﬁmnt..w.idths...._.

The standard tin and the large tin are mathematically similar.

The volume of the large tin is 50% more than the volume of the standard tin.
Both tins are cylinders.

The radius of the standard tin is 10cm.

Calculate the radius of the large tin. i O]
/_\

50°/. wmore = 100°/. + 50°/. = ]RO°/. = 15 X standard tin

volume 0& standard tin X K = wlume oly kargc tin

where K is the scale factor ot lenaths, K for wolume and
KE tor surbace area fockor of fengths, B 30

K* =15 0K =s15= .

radius of standard tin X K = radius of large tin
10cm X 116 = Mhem

radins of large in = Tlhem

Turn over
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The bars for standard tin and large tin are different widths. 
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50% more = 100% + 50% = 150% = 1.5 X standard tin

volume of standard tin X K  = volume of large tin



K  = 1.5   so K = 	= 1.14...

radius of standard tin X K = radius of large tin

10cm X 1.14 = 11.4cm 

radius of large tin = 11.4cm 
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11.4
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where K is the scale factor of lengths, K  for volume and K  for surface area
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2x° +13x + 20 X+a

19 Show that simplifies to .

2% +x—10

tactorise I + Be + 10

aXc=12X10-=L0

X 5=L0
V+0=1
?

. M
I+ ¥+ 5 + 10
Y {
Itr + L)+ S + L)
7
Ux + SXt + L)

1+ e+ 10

I+ -10

Uy + S\(’L +L»\
e + SWx - 1)

\

b where a and b are integers. [4]

ctorise Ix% + 1 - 10

aXc=1X-10-=-0

5X 4 =-10
5+4 =1
3

X
Z’L?'+5’L—L»’L—1O
d Ny
Il - D)+ S - )

0~ )

cancel same brachet }Yrom

( Gev B + W)

- -
- -

Fe+Nx - 1)

to? and bottom
L+ b

v -1
in form L +a
L-b

where & = L
b=1

END OF QUESTION PAPER
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factorise 2x  + 13x + 20 

a X c = 2 X 20 = 40 

	8 X 5 = 40 
	8 + 5 = 13 

2x  + 8x + 5x + 20 

2x(x + 4) + 5(x + 4) 

(2x + 5)(x + 4) 
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factorise 2x  + x - 10 

a X c = 2 X -10 = -20 

	5 X -4 = -20 
	5 + -4 = 1

2x  + 5x - 4x - 10 

2x(x - 2) + 5(x - 2) 

(2x + 5)(x - 2) 
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2x + 13x + 20		(2x + 5)(x +4)		(2x + 5)(x + 4)		x + 4
			 =				  =				  = 
2x  + x - 10 		(2x + 5)(x - 2) 	(2x + 5)(x - 2) 	x - 2  
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cancel same bracket from top and bottom
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in form x + a 
	   x - b 

where a = 4
	  b = 2
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