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Answer all the questions

ABCD is a trapezium.
AD = BC.

A E B Not to scale

95°¢ La

1107 |5
C

a~ o =180"

Work out

(a) angle EBC,

ERC = 1%0 - 110
= 10 co-interior omgkcs add Wp to RO (@) o 0 . ° ]

(b) angle ADE.

EDC = RO - 95 = 85 cointerior angles

ADC = BCD = MO because AD = BC

ADE = ADC - EDC
=10 - % () J— 7‘5 ............... °[2]
=15

The angles in a triangle are in the ratio 1: 2 : 3.
Neil says

This is a right-angled triangle.

Is Neil correct?
Show your reasoning.

1'.2'.?) totak?urtsolrmuo=1+l+5=(a
0 R
ar\gkcs n o tr'wr\gkc -0 s01 \m’c of the ratio = = =50

1:1:5
X205 *30 =30

30" 60™ 9070 Neil is correct as 90° is a right angle, so triangle is
lght-angled,
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EBC = 180 - 110 
    = 70 
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co-interior angles add up to 180
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70 
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EDC = 180 - 95 = 85 
ADC = BCD = 110 
ADE = ADC - EDC 
     = 110 - 85 
     = 25 
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	co-interior angles 
because AD = BC 
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1 : 2 : 3 	total parts of ratio = 1 + 2 + 3 = 6 

angles in a triangle = 180  so 1 part of the ratio = 	   = 30 

1  :  2  :  3 

30 : 60 : 90 so Neil is correct as 90  is a right angle, so triangle is
right-angled. 
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3 ABCD is arectangle.
A 8m B Not to scale
6m
D C

(a) Sunita calculates the length of AC, but gets it wrong.
_—Shou\d be +
8762 = AC?
V28 = AC
V28 =5.29 or -5.29
AC=529

Explain what Sunita has done wrong.

She has calculated 86" when she should have calculated (1]

V(Ob”. Pythagoras: a* + b™ = ¢*

(b) Calculate the length of AC.

A= ™+ b
= Bl-i' + ZB
- 100
AC - (100
- 10
(o) ]O .................. m [2]
Turn over
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She has calculated 8  - 6  when she should have calculated 
8  + 6 . Pythagoras: a  + b  = c  
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AC = 8  + 6  
   = 64 + 26 
   = 100 

AC =  100
   = 10 
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4 This is a conversion graph between pounds and euros.
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(@) Convert £36 into euros.
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(b) (i) Convert €400 into pounds.

€ LOO not on scale so convert €100 to £s then muLtiply by L.

€100 = £%5
EXS X b = £33

(10 R SO [3]

(if) State an assumption that you have made in working out your answer to part (b)(i).

(c) Explain how the graph shows that the number of euros is directly proportional to the number
of pounds.

Stm’tght \ine.,

5 Kamile sells sandwiches.

In May, she sold 400 sandwiches.
In June, Kamile sold 20% more sandwiches than in May.
In July, Kamile sold 15% fewer sandwiches than in June.

Calculate the percentage change in her sales from May to July.

o
June: 107, of LOO = LOO X765 = 400 + § = 10
Sandwiches sold = LOO + R0 = LRO
Tl@"/o Mmoce than MO“$

July: 10°/. ot LRO = LRO = 10 = LY \

57, ot L0 - 10°/. of L0 X 3= LY X 7=

5/, of LRO = LR + Il - H

Sandwatches sold = LXO - 5ole less than June

—_—
- 400

°/, change. = ﬁ% Y 100 = R NAOO = I, Lo % [5]

400
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400 not on scale so convert  100 to £s then multiply by 4. 
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 100 = £83 

£83 X 4 = £332
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332
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The exchange rate is constant/stays the same. 
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Straight line. 

Passes through origin. 
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June: 	20% of 400 = 400 X 	= 400 - 5 = 80 
		Sandwiches sold = 400 + 80 = 480  
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July:		10% of 480 = 480 - 10 = 48 
		5% of 480 = 10% of 480 X  = 48 X   = 24 
		15% of 480 = 48 + 24 = 72 
		Sandwiches sold = 480 - 72 

% change = 		X 100 = 		X 100 = 2% 
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6 This is a square.

4(x—-2)cm Not to scale

(5x —20)cm

Work out the length of the side of the square.

L&L/—Z\ =51 - 10 < as sides die of @ vl \enS\'M

bt - %= 5% - 10
-lLx - LX<
=1 -10
+10 + 10
T =«
Length of side: Lg - 1) = LU - 1) Swbsiiuee 22212
=L X1
= LO tm
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4(x - 2) = 5x - 20 

4x - 8 = 5x - 20 

	-8 = x - 20 

	12  = x 

length of side: 4(x - 2) = 4(12 - 2) 
				    = 4 X 10 
				    = 40 cm 
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7  This scatter graph shows the values of 15 sports cars plotted against their ages.

A
X
X
X
xx " %
Value of x X %
car (£) x X
X
©
O ] 7\ D’LO 1 »
0 01} Age of car (years) 36 40

(@) (i) Lewis thinks that there is no correlation between the ages and values of these cars.

A correlation s a linear relationship betueen
the ariables. (ou. can draw a straght line
through them)

s, Lewis.is Cormect. The. poinks. do_not follow The some. ...
\inear pattern,

Is Lewis correct?
Give a reason for your answer.

(ii) Sebastian thinks that there is a relationship between the ages and values of these cars.
Is Sebastian correct?

Give a reason for your answer.
fes, Sebastion is correct. Intially, the \alue of the cars decreases

...................................................................................................................................... [2]
their walue then inCreases,
(b) The car with the highest value is 40 years old.
Estimate the age of the car with the lowest value.
Look at groph to {ind lowest value,
(Answers between 11 and 1 are accepted.)
({ o) 15 .......... years [2]
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Yes, Lewis is correct. The points do not follow the same 
linear pattern. 
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A correlation is a linear relationship between the variables. (You can draw a straight line through them.)
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Yes, Sebastian is correct. Initially, the value of the cars decreases

as the age increases. After a certain point, as the cars get older, 

their value then increases. 
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Look at graph to find lowest value. 
(Answers between 11 and 14 are accepted.) 
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8 Andrea has these two fair spinners.
l !

Spinner A Spinner B

(@) Andrea spins spinner A.

Calculate the probability that Andrea gets 2 with one spin.

|
PQ\=Lk

(b) Andrea now spins both spinners once.
She adds the number she gets on spinner A to the number she gets on spinner B.

(i) Andrea works out the probability that the two numbers she gets add to 4.
Here is her working.

1+3:=4 3+1:=4

There are 4 outcomes on each spinner making 8 outcomes in total.

The probability of the two numbers adding to 4 is % =

INPSN

Andrea has made some errors.
Describe these errors.
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P(2) = 
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There is only one way for the numbers to add to 4. 


The total number of outcomes is 16 not 8. 

hanna
Typewritten Text
1 on spinner A and 3 on B as there is no 1 on spinner B. 


4 outcomes on spinner A X 4 on spinner B = 4 X 4 = 16
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(ii) Find the probability that the two numbers she gets add to 6.

A 2
- Pladd to b) = 3 out of %
-2
| “ 16 < toka) auwviser
g 3 Gj» ouvtcowesS
= 5 ways to add to b 3
(b)(ii) ..o ! 6 ................... [3]
9 (a) Calculate.
23 1%
Give your answer as a mixed number in its lowest terms.
3 16 14 ) S ' ‘
L % 2 ana | 1% = % vig: g € convert to improper fractions
P T T S - -
13~ Iag = TR A flip second fraction and mutiply,
- | @ .
concel W Lrom Lop > %{X W, Rl /
tto —x —
and bot-tom, =% _ e 1. % @ o 13]
(,o(\\JC('L & v P _ J
(b) Write 11 as a recurring decimal.
5 w5 tind equinalent fraction with only s on desominator.
T number of 9s s the number of digits in recurring part
o = 0‘&' dCCLMQ .
- O ° L’\'5 q _ 5: i . ®
of 77 — ¥ .
" O .uxu5:- (o) R OL\'(O .................. [2]

1\s- 08%0 %

(c) Write 0.36 as a fraction in its lowest terms.

let € = 0.5

.- multiplu bu 100 to move one $ull recurring sequence past
100% = Yoo the d&c%w\a% point. f 33 3

- 1 -=0% 4
W o % > -2 & I
- T qq Tl [ R [3]

LI 1

&
O3 = —
© OCR 2015 I J560/05 Turn over
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= 3 ways to add to 6
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P(add to 6) = 3 out of 16 
		 = 
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convert to improper fractions
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flip second fraction and multiply. 
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cancel 19 from top 
and bottom. 
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find equivalent fraction with only 9s on denominator. 
number of 9s is the number of digits in recurring part 
of decimal. 
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let x = 0.36

100x = 36.36 
-   x = 0.36 
  99x = 36 
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multiply by 100 to move one full recurring sequence past the decimal point. 
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10
10 In the diagram BC is parallel to DE.
A Not to scale
[O- I\ 5.8¢m
b AN E
[2/[)’ 4cm
I c
7&»’ 12cm

(a) Prove that triangle ABC is similar to triangle ADE.

a {s Common to triangles ABC and ADE

3% : Q\%E} Co”eSPO”OUFLS CM’\S\eS ale ecL\mL

5 ?uu*s q\mk angles
thcrdrorc trumgkc %‘BC is similar to triar\gkc ADE.

(b) Calculate the length of AC.

_BC 12
scale !ructor-D/é- m =}

Q‘C— ’5 AC = %X‘Q%‘\:‘ L
Ac IR aXas

(¢) Find the ratio

area of quadrilateral DBCE : area of triangle ABC.
ratio ﬁt lengths é 1:3 D 9t Scalefadior Iz - k&2
(N

ratio ot areas

aren of& cwadrdatcmk DBCE = aren o!( ABC - arca
=4-1=%" r’cs o&mbuo
areo olr cwadmkatcmk DBCE area 01y trwngkc A

L (C) woviiiies i
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a is common to triangles ABC and ADE 
ADE = ABC
AED = ACB 
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3 pairs of equal angles 
therefore triangle ABC is similar to triangle ADE. 
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scale factor =     =     = 3
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ratio of lengths		1 : 3 
ratio of areas			1 : 9 

area of quadrilateral DBCE = area of  ABC - area of  ADE
				= 9 - 1 = 8 'parts' of ratio. 
area of quadrilateral DBCE : area of triangle ABC 
			   8   :   9  
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11 Evaluate.

12 (a) Expand and simplify.
= \
(xX+7)(x+2)

S 'S VS N
=’LL+C\’L+'“+

(b) Factorise completely.

2
/2x —6xy\

DXL brox= dx gxxxﬂ
03¢ 1S COMMON

= Iy - By) ®) o Il - ) 2]

(c) Solve.

x> +5x = 24

L +5 0L -0 fRaffange €0 oxX’1bx+c =0

L+ WL - =0 (a0+ pctg) solece pg.=-16 prq.-= 5

it % +1=0th v
+r L + 8 = en L o= - ) -5
Lt'x,—?):Othm”L:?) g
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= x  + 2x + 7x + 14 
= x  + 9x + 14 
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x  + 9x + 14
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= 2x(x - 3y) 
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2x(x - 3y) 
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x  + 5x - 24 = 0 
(x + 8)(x - 3) = 0
 
if x + 8 = 0 then x = - 8 
if x - 3 = 0 then x = 3 
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x = 3 and x = -8
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13 (a) Sketch the graph of y = sin x for 0° < x < 360°.

AMOX I G (OIO,\\B

Vi NG »X

30°  60° 90° 120° 150° 180%_ 210° 240° 270° 300° 330° 460°

_1 -
_2 -
[2]
(b) (i) Write down the coordinates of the maximum point of y = sin x for 0° < x < 360°.
(b)(i) ( qO ..... , \ ........ ) [1]
(ii) Write down the coordinates of the maximum point of y = 3 + sin x for 0° < x < 360°.
+ 0 is & translation 5 units wp.
mae: (40, L) - 90
% Aot 7 2= o (1) - , q’ ...... ) [11
(,V\OJ\CZSQ
(c) One solution to the equation 4 sin x = k is x = 60°.
(i) Find the value of k.
£sinb0 = R H é
Lo = 2 - E_ i /? O
Slf\(’) - [ 1
/ = /_rg_‘ - @ |
Hsm bO H( 7—3 A 9 (c)(i) k= ..cc.ee.. QJ? ............ [2]
o =0 (7
(ii) Find another solution for x in the range 0° < x < 360°.
Lsiny = 2|3
slivy = QL
sinb0 = sin(1RO - 60)
= sinl10 ) 10
o (i) X = oo °[1]
v =10

© OCR 2015 J560/05
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+ 3 is a translation 3 units up. 
max: (90, 4) 
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4sinx = 2 3 
sinx =  
sin60 = sin(180 - 60) 
	= sin120 
x = 120 
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14 Here is a sequence.

2 247 14 147
~ L N~
xf‘:‘ xr{j Kﬁ_'

(@) Work out the next term.

L3« 3= ex=3=a%
G a

x = (@) ceeeeeee e [1]
| 1%
(b) Find the nth term.
\{coy\AMo-/\
first term - 1 aeometriC progression nth term s a X et
’
Common rakio = (3 firse

aEh tem = 1% (Y

(c¢) Find the value of the 21st term divided by the 17th term. = d

X (:D * B x<\= xﬁ_‘
~_ ~_

-
» M

N-1t-=4

st = THh = Common rakio”
- (" (€) coveremeee M, [2]

(R~ (B

=X - (v (o
- 1 -
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first term = 2 

common ratio =  7 

nth term = 2 X ( 7 ) 
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geometric progression nth term is a X r 
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21st term - 17th term 

21 - 17 = 4 

21st - 17th = common ratio 
		  = ( 7) 

		  = ( 7) 	  ( 7) 

		  = 7 X 7 

		  = 49 
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15 Tony and lan are each buying a new car.

There are three upgrades that they can select:

e metallic paint (10 different choices)
e alloy wheels (5 different choices)
e music system (3 different choices).

(a) Tony selects all 3 upgrades.

Show that there are 150 different possible combinations. [1]

10 choices of point X 5 choices of wheels X 3 choices of musiC
=10OXS5 X3
= 1RO

(b) lan selects 2 of these upgrades.

Show that there are 95 different possible combinations. [3]

mekallic paint and alloy wheels: 10 X 5 = SO combinations
mekallic paint and music system: 10 X5 = 50 combinations
alloy wheels and musiC system: 5 X 5 = 15 combinations
total combinations: 50 + 50 + 15 = 95 combinations

© OCR 2015 J560/05
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10 choices of paint X 5 choices of wheels X 3 choices of music 

= 10 X 5 X 3 

= 150 
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metallic paint and alloy wheels: 10 X 5 = 50 combinations

metallic paint and music system: 10 X 3 = 30 combinations 

alloy wheels and music system: 5 X 3 = 15 combinations 

total combinations: 50 + 30 + 15 = 95 combinations
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15
16 Triangle ABC has area 40 cm?.
AB = 2BC.
C Not to scale
> 2
T~
a0 con
A 30°\ g

Lo

Work out the length of BC.
Give your answer as a surd in its simplest form.

let BC = € tm so B =1X0BC =1x om

oF A = wabsinC
area = 05 Yox X I Yo gndg 2T AT R

= 05 X It* X sind0°

=2+ sind0
= 05¢? N | A
S\\(\%C) - z
05¢* = LO
2= %0
-[R0- B X[T - LIS
BC = LIS m
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let BC = x cm 		so AB = 2 X BC = 2x cm 

area = 0.5 X x X 2x X sin30 
	= 0.5 X 2x  X sin30
	= x  X sin30 
	= 0.5x 

0.5x  = 40 
x  = 80

x =  80 =  16 X  5  = 4 5

BC = 4 5 cm    
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17 A solid metal sphere has radius 9.8 cm.
The metal has a density of 5.023 g/cm?.

Lynne estimates the mass of this sphere to be 20 kg.

Show that this is a reasonable estimate for the mass of the sphere. [5]
[The volume V of a sphere with radius ris V = 4§nr3.]
radivs = 4% cm —=10cm round to st Lor estimate
density = 5005 gfew—>5 3/(«\3
3 2
wame = £ etz EXoe XU0) = - 2222 e em
2 3 C3
- 4090 o 2 s 200G = 72
mass = 5 X LOOO = 20,000gy  dee nSiew= ——
_ 2.0\1. L) Jeluwnwe
- 8 Z 1600

S the estimate is reasonable.
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radius = 9.8 cm   10cm 
density = 5.023 g/cm  	5 g/cm 

volume = 	    r  =    X    X (10)  = 
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mass = 5 X 4000 = 20,000g 
			  = 20kg 

So the estimate is reasonable. 
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round to 1sf for estimate 
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17
18 (a) The diagram shows a circle, centre O.
y
A
0 » X
Circumberence =ocd = Loer
D < 2.0
The circumference of the circle is 20w cm. (= 10cm

i i i . . L .
Find the equation of the circle. eq _\L(ltLOY\ 0{_ a CL\"C\,C'. > s j :(2

cent e (O 0O)

(b) Theline 10x + py = q is a tangent at the point (5, 4) in another circle with centre (0, 0).

f\eaaﬁ_\le
Find the value of p and the value of g. (€c\p(S cal

SRR = 5

!
- -

§-0 ~ 95' qradient ot tangent = — o

qradient of radivs =

X, - X,
_ M| x5 = - *?OJ
%mdimt of \ine 10t + oy =q s C% Perpeaccclac lines,
O'L + N = (L
alfanoe Lov o= Mx+C
py - - 0% (RO

Y = - 10x + % \S:N\I_'!-Q whe(e M= -7

?
- /‘%ﬁ—% 5, 1) 10G) + & (L) = qe— SUSEENE
=9 50+ 3= q
CEORS

MRTP v-q
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circumference =   d = 2  r 
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equation of a circle: 
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x  + y  = 10 
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gradient of radius = 					gradient of tangent = 
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gradient of line 10x + py = q is 
10x + py = q 
py = q - 10x
y =       +    

-    = -5p 
   8 = p 
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(5, 4)  10(5) + 8 (4) = q 
	50 + 32 = q 
		82 = q 

p = 8,  q = 82
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