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Answer all the questions.
1 (a) The ratio 2 centimetres to 5 metres can be written in the form 1 : n.

Find the value of n.

Jom ;500w W = 100cm
1: 150 Dont need to inclwde wnits,
n = 150

(b) Jay, Sheila and Harry share £7200 in the ratio 1: 2 : 5.

How much does Harry receive?

1+2+‘3=%t0tuk\>urts
100:-%-900 900 is the wolue of 1 park.
Harry gets S parts, s0 he geks 900 X § = £L500

[(5) T LSOO
Given that y'8 + 8 = yk find the value of k.
e L
- y'2
K =
. 1
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2cm : 500cm 

   1 : 250 

n = 250 
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1m = 100cm 

Don't need to include units. 
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1 + 2 + 5 = 8 total parts 

7200 - 8 = 900 

Harry gets 5 parts, so he gets 900 X 5 = £4500
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3 (a) (i) Write 120 as a product of its prime factors.
120
/ \
(D) O 0 -0 XLXLXBXS
/ \

@ 0 SINBXS

(@)(i) e B T [3]
(ii) The lowest common multiple (LCM) of x and 120 is 360.

Find the smallest possible value of x. 360
N
120 Concel out Common S—ac’cors. Z/ %O
/ /D
LO x 90
/ N\ s

30 Chaose highest renaining fockar, 4
V4 Pa e highest remaining factor Z/@

,Z /|5\ 9>5s0 %=1 2
Z % ’

(b) Two numbers, A and B, are written as a product of prime factors.

(1) TR L [2]

A=24x32xT72 B=23x3x5x7

Find the highest common factor (HCF) of A and B.

P OO G @r "
C curCleq,
) m@ c @ MMON &a rs are Circle

HOF = A AND B (the ‘>r'uv\c g—uctors that are common,)
=IXIXIX3X?
= 1 (b) R - Y [2]
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120 = 2 X 2 X 2 X 3 X 5
 
	= 2  X 3 X 5 
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Cancel out common factors.
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Choose highest remaining factor. 

9 > 3 so x = 9
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A = 2 X 2 X 2 X 2 X 3 X 3 X 7 X 7 

B = 2 X 2 X 2 X 3 X 5 X 7 
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HCF = A AND B (the prime factors that are common.)

	= 2 X 2 X 2 X 3 X 7 
	
	= 168 
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Common factors are circled. 
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Lee wishes to find out if there is a relationship between a person’s age and the time it takes them
to complete a puzzle.
Lee decides to conduct an experiment.
She asks 12 people to complete the puzzle.
She records each person’s age and the time taken to complete the puzzle.
(@) Make one criticism of Lee’s method.
Mer sample size is too swall.
............................................................................................................................................. [1]
(b) This scatter diagram shows the results for ten of the people in Lee’s experiment.
A
40
\1\\ a
\‘i_/')
30 —
Time P
(seconds) > X/
20 7
12 B aan mENR
10
¥
4 >
o 10 20 30 Q% 40 50 60 70
Age (years)
Here are the other two results.
Age (years) 47 60
Time (seconds) 21 34
Plot these results on the scatter diagram. [2]
(c) What type of correlation is shown in the scatter diagram?
s age inCreases, so does time,
s0 correlation {s positine. )
0 (c) o Positine [1]
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Her sample size is too small.
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As age increases, so does time, 
so correlation is positive. 
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(d) Estimate the time it would take a person aged 35 to complete the puzzle.

Show your working to justify your answer.

Drow a \ine (%E best fit. Find the time
when age is 95 years. @) Uoseconds .. 2]

(e) Lee says that at least 80% of the 12 people completed the puzzle in under 30 seconds.

Is Lee correct?
Show working to support your answer.

0[
T *100- 157

5/, < 0/, s0 Lee s inCorreck,

©OCR 2018 Turn over
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Draw a line of best fit. Find the time 
when age is 35 years. 
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12 seconds 
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	X 100 = 75% 

75% < 80% so Lee is incorrect. 
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The scale diagram below shows two cities, P and Q.

Ncm

Scale: 1cm represents 125km

A plane departs from P at 09 47 and arrives at Q at 12 07.

(a) Work out the average speed, in kilometres per hour, of the plane.

Nem = N X 1Swm
= 1L 5%m
O4L T to 10T is 1 howrs and 10 minutes

10 minntes = —(%% = ’\é howrs
s?ud = distance
tme
I3+

138
63 wm/hour

1)

@ ]

(b) Give one reason why your answer may be inaccurate.

The plane. may. ot hase. Hown. in 0. straight. Line.
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11.8cm
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11.8cm = 11.8 X 125km 
	 
	  = 1475km

09:47 to 12:07 is 2 hours and 20 minutes 

20 minutes = 	 =    hours

speed = distance 
	    time 

	= 

	
	= 632km/hour
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The plane may not have flown in a straight line. 
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Triangles A and B are drawn on a coordinate grid.

(a) Describe fully the single transformation that maps triangle A onto triangle B.

.Ke.!f.\&c.ﬂor\..i,t\..%..;:j_‘ ......................................................................................................

(b) Triangle A can also be mapped onto triangle B using a combination of two transformations:

. a transformation T, followed by
. a reflection in the line x = 0.

Describe fully transformation T.

Y

T. rotation abowt (0.0), 40°
anti-Clochuiise.
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Reflection in y = x. 
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y = x 
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reflection in x = 0
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T: rotation about (0,0), 90
   anti-clockwise. 
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7  The scale diagram below shows towns, A, B and C.
Line AB represents the road from A to B and line AC represents the road from A to C.

A shopping centre is to be built so that it is

. nearer to the road from A to B than the road from A to C,
. less than 14 km from town C.

(@) Using construction, shade the region where the shopping centre could be built.
Show all your construction lines.

Scale: 1cm represents 2km

Find angkc bisector OJY AB and AC.

Draw an arC abowt C, rodins em,

e ad(:as ;C/)/)
[5]

(b) Explain why the region found in part (a) may not be an appropriate site for the shopping
centre.
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Find angle bisector of AB and AC. 

Draw an arc about C, radius 7cm. 
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The roads may not be straight.
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8 A, B, Cand D are points on the circumference of a circle, centre O.

c_q0’

“‘ Not to scale
B @
| |
A

Angle CAD = 28° and CD =6.4cm.
BD is a diameter of the circle.

Calculate the area of the circle.

Hngkcs in the same scgmmt are ch\xak.

o - ¥’

A o Angle subtended at Cirtumberente by a semi-
BCD = 40 crdle s 907
ANBCD (s right'anskcd.

a9

SU\G = H

s} = &Y

D
o<
SR = 6D
BD = 156 = diameter

radins = diameter = 1 = b = 1 = b3

ared = 7er2= X bR = LShm™
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CBD = 28 

BCD = 90 

 BCD is right-angled. 

sin0 = 


sin28 = 


	= BD 

  BD	= 13.6 = diameter

radius = diameter - 2  = 13.6 - 2 = 6.8 

area =   r  =   X 6.8  =  145.3cm
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145 . 3


hanna
Pencil

hanna
Pencil

hanna
Pencil

hanna
Pencil

hanna
Typewritten Text
Angles in the same segment are equal. 

Angle subtended at circumference by a semi-circle is 90. 
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9 The dimensions, in centimetres, of this rectangle are shown as algebraic expressions.
S5x—y—8 Not to scale
3x+y—4 2x—6y—3

Rectangle: wertical sides are
3x+5y+4 SAME ku\gth and horizontal
sides are”same ku\gth.

Work out the length and width of the rectangle.

*%ﬁ<5i—«5—%=5&+5\5+h @,@;_t;’gﬁd:}"
It -y -5y
Y h byl %(—@('10%==§-‘~
+3(_ Iy - by - 1 3 & S S %,‘1
”‘C&—&é:(:@ ) ’L+—93\= inte O,
2 q
ay-bale-by-3 L
’l’CC,LW_h:JO%_z, idth = 3% %+ 7 ) - L = Yo
+oy Lety-bL=2d \mgth=5¥%—(‘i\—%=15ﬁm
a1 @
(S -
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5x - y - 8 = 3x + 5y + 4 

 2x - y - 8 = 5y + 4 

2x - 6y - 8 = 4 

    2x - 6y = 12 

     x - 3y = 6


3x + y - 4 = 2x - 6y - 3 

 x + y - 4 = -6y - 3 

x + 7y - 4 = -3 

    x + 7y = 1 
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		  x - 3y = 6 
		  x + 7y = 1

		    - 10y = 5
			   y = 

x - 3(   ) = 6 

   x +    = 6 

        x =   
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width = 3 X    + (    ) - 4 = 9cm 

length = 5 X    - (    ) - 8 = 15cm
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Rectangle: vertical sides are same length and horizontal sides are same length. 
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10 60% of the people in a town are males.

20% of the males are left-handed.

21.6% of all the people are left-handed.

1"

Work out the percentage of the people who are not male who are left-handed.

Right-Handed Lett-Handed Total
Male e 19 %5 | L.
Not. Male - 247 Lo
Total d NG/, 1007/,
100 - 116 = FAL7/. right-handed, not wale
06 X 01 = Q°/s
N6 -1 =967
16 = L0 = 1L/,

......................... N 5]
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Male 

Not Male 

Total
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Right-Handed		Left-Handed		Total

								60%


				   21.6%			100%
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100 - 21.6 = 78.4% right-handed, not male 

0.6 X 0.2 = 0.12%

21.6 - 12 = 9.6%

9.6 - 40 = 24% 
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11 yis directly proportional to the square of x.

Find the percentage increase in y when x is increased by 15%.
L
Yy o~ ¥
y = K. where K is a constant
W50 = 13K Increased by 15°7. is the same as

17 of .
= 13015 ., 115
VoL =1
BLIS/. 9
.......................... SIS
12 The value of a car, £V, is given by
V=16500 x 0.82"
where n is the number of years after it is bought from new.
(@) Write down the value of the car when new.
[
V = 16500 X 01
0
= £16500 X =) (@) £ 6500
(b) Write down the annual percentage decrease in the value of the car.
100 - u = 1%0/0
/ \ SR
fokol O-¥L= \—0/6— =R 0 N [ S
(c) Show that the value of the car after 4 years is less than half its value when new.
V = 16500 X 0L
= £ 6001
F4-60 -0\
t500 = 0L
OLSL < 05
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y    x 

y = Kx where K is a constant

k(1.15x)  = 1.3225Kx

	     = 1.3225y

32.25%
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32.25
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Increased by 15%  is the same as 115% of x.

115% = 	  = 1.15
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V = 16500 X 0.82 
  
  = £16500
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16500
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100 - 82 = 18%
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18
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V = 16500 X 0.82

   = £7460.01

		= 0.452 

0.452 < 0.5
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13 A menu has

6 starters
10 main dishes
7 desserts.

(a) Athree-course meal consists of a starter, a main dish and a dessert.

How many different three-course meals are possible?

6EX10 X T =LI0 H\L\u‘)\kﬁ to tind number of- Combinations,

) TR WO [2]

(b) A two-course meal consists either of a starter with a main dish, a starter with a dessert or a
main dish with a dessert.

Show that there are 172 possible different two-course meals. [3]

(starter AND main) OR (starter AND dessert) OR (main AND desert)
GXI+EXH+AOX D=1

©OCR 2018 Turn over
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Multiply to find number of combinations. 
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6 X 10 X 7 = 420 
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420
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(6 X 10) + (6 X 7) + (10 X 7) = 172 
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(starter AND main) OR (starter AND dessert) OR (main AND desert) 
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14 The Venn diagram shows the number of students studying Mathematics (M) and the number of
students studying Physics (P) in a college.

35 students do not study either subject.

€

35

(@) The total number of students is 121.

Find the value of x.

e lls R+ 3B = 121 totol number 0&» students

=T1- AW
-1t (@ XxX= e, 2‘-} ............................. [1]
(b) One of the 121 students is selected at random.
Find the probability that this student studies Mathematics, given that they study Physics.
M+P —~ 73 2
- =
ZF+¢ 5
4
(b) b .............................. [2]
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x + (41 + 18 + 35) = 121 

x = 121 - (94) 

   = 27 
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total number of students
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15 (a) Write x2 — 8x + 25 in the form (x — a)? + b.

=4* ¥+ I8

- (x “i\l Rl 1
T T T emowe the et product o
oW -t% .15

(e - LY+ 9

halve the b term

2
@ C-Wo+3 3]

b) Write down the coordinates of the turning point of the graph of y = x2 — 8x + 25.
( gp graph of y

(1?L@ vt ep
/ turning point = (p, q)

(G, 9)

®) (o e 1 V121

(c) Hence describe the single transformation which maps the graph of y = x2 onto the graph of
y = x?—8x + 25.

$)
Translated by the vector (q

L units right, 4 wnits .
The tuming point of o = s (0,0) 50 the groph hos wmoved b

wniks across and 4 wnits up.
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= x  - 8x + 25 

= (x - 4)  - 4  + 25 

= (x - 4)  - 16 + 25 

= (x - 4)  + 9
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(x - 4)  + 9
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halve the b term

remove the extra product a  
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(x - 4)  + 9 = (x + q)  + p 
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turning point = (-p, q) 
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( 4 , 9 )
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Translated by the vector 
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4 units right, 9 units up. 

The turning point of y = x  is (0,0) so the graph has moved 4 

units across and 9 units up.
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16 Solve by factorisation.

3x2+11x-20=0

Two numbers must w\\xkti?kg to make the ¢
term ((10) and add o make the b term (),

3 e - 10 -0
o 5 . () - 11

3 s - b - 10 -0 B % () = -0
By + 5 - blg + 5 =0 3

Gy - £+ 5= 0 %s\m the b-term

W oL-=0 SO L = _ii Factorise each part,
38 3 Brackets must be the same.

L+5=0 0L = -5
-5
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3x  + 11x - 20 = 0

3x  + 15x - 4x - 20 = 0 

3x(x + 5) - 4(x + 5) = 0 

(3x - 4) (x + 5) = 0 

3x - 4 = 0 	so x = 

x + 5 = 0 	so x = -5
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Two numbers must multiply to make the c term (-20) and add to make the b term (11).

15 + (-4) = 11 
15 X (-4) = -20 



Split the b-term. 

Factorise each part.
Brackets must be the same. 
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17 For each graph below, select its possible equation from this list.

yZ% y = cosx y=x? y=()
y =sinx y=2% y =tanx y=x3
(a) Y,
"X
1
@ y=...... ’"L ..........
(b) v,
/
/ U k
®) Y=o e
(c) YA
1
_~
" x X
(€) y= .. 2 ............
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Reciprocal 
graph. 
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Exponential 
graph. 
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18 Calculate the area of this triangle.

Not to scale

6.4cm

ol = b= + ¢* - LbcCosh

59% = bL* + 587 - U X bL X SR X Cosh)
B2 = b - Halucosh
H459 = ~Hellcosh

cosh = K154« -H L
f—ed. ! botlhh QideS
- (5<1 39 w =H> ol bathh Sde
O

PE—

—-3FaL
A=-%S

area = 7 abSinG
-5 X5 X bb X sin%d

= Mew”

_u b

¥ Gy

© OCR 2018


hanna
Typewritten Text
a  = b  + c  - 2bcCosA

3.9  = 6.4  + 5.8  - (2 X 6.4 X 5.8 X CosA)

15.21 = 74.6 - 74.24cosA 

-59.39 = -74.24cosA 

cosA = -59.39 - -74.24

cos  			   = A 

A = 36.9

area =    abSinC 

	=    X 5.8 X 6.4 X sin36.9 

	= 11.1cm 
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19 Here are the first four terms of a quadratic sequence.

0 9 22 39
The nth term can be written as an? + bn + c.
Find the values of a, b and c.
0 9 1 N
~ T~ S~
q (5 T+
. ~
L (O kitewael
ath term: 0 9 1 N
In": R i\ Al
dif{erence: 1 1 L 1
5 5 5 0 b=
nth term: 0 q 1 N
In"+ B 5 (N 1+ LL
diference: 5 5 5 S o s0C=H
Zf\’L + .7)1\ -5
SR S
D= D
C= e 'S .........

© OCR 2018
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0		9		22		39


	9		13		17

		
		4		4		4 - 2 = 2 so a = 2
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nth term: 		0		9		22		39

2n : 			2		8		18		32

difference: 	-2		1		4		7

		
				3		3		3		so b = 3 


nth term: 		0		9		22		39 

2n + 3n:		5		14		27		44

difference: 	-5		-5		-5		-5	so c = -5
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2n  + 3n - 5
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20 Solve this equation, giving your answers correct to 1 decimal place.
5 3
_—— =
x+2 x-3

i 4_’3_: 2_
L+ x-3

SCDC__g\S + 3(’3(,-\—)\3 _
(x+ ’)\_\Q_DC.*-%}

mulh P\f\ {Dj dg«\om'\'noéco(

L -+ A+ D) = 20+ I - D)
b+ /- nac

2
Y -Bade+b=1 -1 -0 ~ =

%i'c\ztil—l’i,-ﬂ Q\Q—
Iv- 10 -3-0 (O‘:;Clﬂ-b’xﬁc,—_c‘)\

X = _L"O\)t JG\C)\Q— 4 < l—xg—gwl
L= )
. 53 -0 3
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5(x - 3) + 3(x + 2) = 2(x + 2)(x - 3) 

5x - 15 + 3x + 6 = 2(x  - x - 6) 

8x - 9 = 2x  - 2x - 12 

2x  - 10x - 3 = 0 
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