OCR H

Oxford Cambridge and RSA

GCSE (9-1) Mathematics
J560/04 Paper 4 (Higher Tier)

Thursday 24 May 2018 — Morning

Time allowed: 1 hour 30 minutes

You may use:

« a scientific or graphical calculator
» geometrical instruments

« tracing paper

= =y = s o (=) a -

[ First name )
[ Last name )
Centre Candidate
number number
INSTRUCTIONS
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Where appropriate, your answers should be supported with working. Marks may be
given for a correct method even if the answer is incorrect.
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The marks for each question are shown in brackets [ 1.

Use the 7 button on your calculator or take 7 to be 3.142 unless the question says
otherwise.
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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.

x (0O
m — tm

S %X 100 = SO0ew

2em: S00emm

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

How much does Harry receive?
J: 8 H
[-2: 95 Totel = 8 partr
T200 < 8 = £400

era = S5 x £900

b £ 4900 2]
Given that y'8 + )8 = y¥ find the value of k.
& . b _ 18~-6
J g =4
- 12
=3
PR P ]
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(@) (i) Write 120 as a product of its prime factors.

12,0
/\

12 10

/\ /\

4y 3 5 %
/\

2 1

(@)(i) 2%2x2%x3 x5

.......................................................... [3]
(ii) The lowest common multiple (LCM) of x and 120 is 360.
Find the smallest possible value of x.
3/5\0 360 = 2x2x2x3 x3 x9S
3t 10 120 = 2x2%x2 x3 x5
/\ N\
6 6 52 x = 3?
ANEAN - g
3 232 =
(i) q ..................................... [2]
(b) Two numbers, A and B, are written as a product of prime factors.
A=2%x32xT72 B=23x3x5x7
Find the highest common factor (HCF) of A and B.
Az 2%2%x2%x2 x 3 x3 x7x7
B= 2x2x2 x3x5x7
HeF = 23x3 % 7
= 168
0) 168 2]
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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.
........ Sample... $ize 08 S
............................................................................................................................................. [1]
(b) This scatter diagram shows the results for ten of the people in Lee’s experiment.
A
40
X
30
Time o
(seconds) X7
20 7
10 -
X
P X
4 } -
0 10 20 30 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?
............... Posvive . m
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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.

(d) 12 Secondls

(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.

i x 1060 = 787
12

75/ < 807

©OCR 2018 Turn over
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5 The scale diagram below shows two cities, P and Q.

Scale: 1cm represents 125km

x12%
1l.6em

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.

Dictonce = 1.6 x 12§
= 1450 km

Time = 2.’3\»

00 47 +12wwns 1D 00 +2h Tming 1207

. . <60
13vaing ¢+ 2h Tmwe = 2h 20 mins mint — h
E

2060 = 0.3h

= 2.3h
Spesd < Dwtonce
Time
= I1%SO

0 = e21.428...
2.3 (@)

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

....... Rn-‘f\n-d'\ov\v'\%z\me. P

(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.

© OCR 2018 Turn over
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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, amelo. blsa.dth‘
. less than 14 km from town C.

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

.
-2
o

Scale: 1cm represents 2km

e

1
©)
C
\o 5]

(b) Explain why the region found in part (a) may not be an appropriate site for the shopping
centre.

........ R oads . Ore. not. . Shadghte
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8 A, B, Cand D are points on the circumference of a circle, centre O.
Tn'avalc in 0 (omi-cirde i
Not to scale

n’3h+ -angled.

Hnglc n
the came
Scsmerrl'

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

Calculate the area of the circle.

AYS A= Tvl

ov A 0
S ¥ € H T A

l 0
smb=

: b4 : .4
en (28) = 3p . Radas = 3 x 13.432...

8
t §.81617%298

BD = 6.4 < an(28) ( ')z
= 13.6323486 cm Area = w(6.816...
b ] = 145,954 1231
ameteor ~ 14p em?
.................................... ‘ I"'Lcm2 [5]
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9 The dimensions, in centimetres, of this rectangle are shown as algebraic expressions.

5x—y—8 Not to scale

3x+y—4 2x—6y—3

3x+5y+4

Work out the length and width of the rectangle.

Sk-~y-8 = 3x+ 9yt h 3oc 4y -4 = 22-6y-3
-3x -5y +8 -3x -Sy +8 20t 46y +4 —~2x +by +4
2&-6&:[1 .'I'l'-l\\j':‘
21-5\\]:\1
I-&'Tn:l x2
2&-53- 12 X+y=1
1x +14y= 2 x+7(-0.5) =1
=1
~20y= 10 x_'_ii +3.5
<-20 -2 o= %.5
y=-0.5
Length = Sx-y-8 Width = 3acey-4
= 5(4.5) - (~0.5)-8 = 3(4.5)+ (-0.5) -%
= 1S = 19
length= ... '5 .......... cm
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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.

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

m m' Total
RH 48 30.4 18.4
LH 12 9.6 21.6
Total 60 uo 100 (Ascumed)

yA of people m’, LH
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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%.

y « x 100/ + 15/ = nsi
y= Kkt s, <100 = 1.15

ys k(l.lf))z

Y= 1.321Sk 1.3215 x 100 = 132.25°)

132.287/. 1807 = 32.25°

P A 32.25
12 The value of a car, £V, is given by
V =16500 x0.82"
where n is the number of years after it is bought from new.
(@) Write down the value of the car when new.
16500 2 0.82°
16500 x | @ £..16860 .
(b) Write down the annual percentage decrease in the value of the car.
0.82 x 100 = 817
100/ ~ g27. = 1%
1) I 8.
(c) Show that the value of the car after 4 years is less than half its value when new.
ne 4 New = £16500
V= 1b5o0 x 0.82% 16500 2 = £8250
= 7460. 0!

F1yco.01 ¢ £8250
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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?

6 x10 x7 = 420

(a) 420 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]
(Harter & Main Starrer & Dessert Main & Dessert
L x10= 60 b x7=42 16 x7=70

Total : 60 + 42+ 70
=172

©OCR 2018 Turn over
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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.

41 + 18 + 35 = 9%
121-9% = 27

(b) One of the 121 students is selected at random.

Find the probability that this student studies Mathematics, given that they study Physics.

27 out op [18+21)
17 out of U$

© OCR 2018
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15 (a) Write x2 — 8x + 25 in the form (x — a)? + b.

. 2 (x-4)*= (2-4)(x-4)
(x-'-}) +9 = x%-8x+1b
+9
Xx2-8x+25

@ (x-#)*+9 . 3]

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

(x-4)% + 9

(b) ( 4 1 ) [2]

......................................................

(¢) Hence describe the single transformation which maps the graph of y = x2 onto the graph of
= 42
y=x2—8x+25 Y tuming point (0,0)
. ’
Y tuming point (4,9) (0,0) - (4,9)

' (4)
.lronslation. . by . the.. vectsr. . .\. Ve
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16 Solve by factorisation.

3x2+11x—-20=0 2 x-20 =-60

' -4 x IS -

3xd - Y E-l— 1Sx - 20

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

3x-4=0 oo X+5:=0

+4 +y -5 -S
Bx=4 x=-5
+3 +3
xz 4
3

© OCR 2018
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17 For each graph below, select its possible equation from this list.

yZ% y = cosx y=x? y=(5) y=2¥
1
y =sinx y=2% y =tanx y=x3 VZF
(a) Y,
T X
Recipwoeal 1
@ y=o
(b) v,
Tn\".
/
/ \_/'X
b) y=..S§mE
(c) YA
Expowl‘ﬁal
x°:= |
1
/ _
- <
(c) y= 2 ..............................

[3]
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/ A= .i-ab SinC

18

18 Calculate the area of this triangle. B

Not to scale

A= —’i abSnl

=dyg8xe.uxom(3cer)

-

= 11.1366666U
2~ 1.1 em?
s A= 0.79917306...
= cs™ (0.79997306...)
A= 36.872847012
" | cm2 [6]
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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 22 39
— —
+4 413  +17
— \/
t4 1y

az 4<2=2

Seg-an* -2 1 4 7
-5 ) I
"'.‘.'.’3/ +3 +3 +3 ?‘." -15

b ¢

F= B -,
b= B
c= .79
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20 Solve this equation, giving your answers correct to 1 decimal place.

5 3 _
X+26\x—3
L -

S(x-3)+ 3(x+2)
(x+2)(x-3) B

)

Gac-15 + 3x+ b = Bx -9

Ex-9
(x +2) (x -3)
x (x+2)(x-3) x (x+2)(x-3)

=2

8x-9 = 2 (c+2)(x-3)
gx-9= 2(x*-3% + 2x-¢)
-9 = 2(x2-x-6) 2= ~(-10) £ (- 1001 (2)(=3)

2(2)
§y-q= Jxt-2x-12
- 8x +19 -8x +9 X = 5.2838¢82181

oR
X =-0.283%821814

0=z 92x2- 10x -3

—b t | b%-tac
e
0:2 b:“o c=_3 X = 5'3 orx= —0.3 [6]
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