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Answer all the questions.

Work out (2 x 103) X (4 x 104), giving your answer in standard form.

3 & b Cc b+C
(Q_xﬂ)xC|o x |O ) OXO‘:C‘L
S x (O?
....................... %x.lo? [2]
(a) Simplify fully.
8 5 b b-C
3a ><22a QE - O
a
o
— =
2 13-2 |
Gxo“s = 60 = 6& = 60
= —3 —a
o (@N
!
) [T 6O [3]
(b) Solve.
6x—10 1
5
6%~ o =\
<‘ S x5
6x-10=5 Q £10
=15
G e Y =6
( %= 5h
S
(D) X = oo 2 e, [3]
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3 Ed has a card shop.

(@) He buys a particular card for £1.20 and sells it for £1.68. Fracrionx o0k = Pevcan*‘Bg
Calculate his percentage profit on this card.

Proft< LC1-68-£1.20 = fo.a8

4 4100/ = 407

/ Soft = THo0 120

(b) Ed’s profit on “Good Luck” cards in 2018 was £360.
This was a decrease of 20% on his profit in 2017.

Work out Ed’s profit on “Good Luck” cards in 2017.

f260 — <O7/. Y22
£180 — Hol N .,

C)E 45 — (o7 DX\O
<9£ 450 — 100 7.

4 (a) Asunflower grows at a rate of 4cm each day.
How many days does it take to grow from a height of 80 cm to more than 1.06 m?

Hegnt - 1.06m- 8O = (0O6cm — BOM
N

increase \ = 26cm -

len = 1OOC (ou.hd ap ryo neoest
e umoes oS

hol
S A [3]
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The table shows the ages and values of 11 cars of the same model.

Age (years) 4 7 11 1 9 10 4 3 7 8 12

Value (thousands of pounds) | 9.2 | 6.0 | 1.2 | 114 | 23 |42 | 34 | 80 56 | 50 | 04

The points for the first 7 cars are plotted on the scatter diagram.

A
12
N\
\\\
10 N
AN
\\
8 X
\\
Value AN
(thousands of = aEEEER
pounds) 6 %
\\
NS
N\
4 X
/‘- N
\ \\
s N
X
2 X
\\
x N\
x
0 —=
0 2 4 6 8 10 12
Age (years)
(a) Plot the points for the remaining 4 cars. [2]

(b) Describe the type and strength of the correlation shown in the completed scatter diagram.

Sico NG . NeoONWe  COtTRA IO [2]
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One car lost its value more quickly than the other cars.
On the scatter diagram, draw a circle around the point representing this car. [1]

By drawing a line of best fit, estimate the value of a car that is 6 years old.

()£ o 6300 . 12]

Explain the limitations of using the equation of the line of best fit to estimate the value of a
car that is 16 years old.

e cuceat..line. . of. best  Fh.. would  Qive. .o
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6 Abag contains 4 red counters and 3 blue counters only.
Jack picks a counter at random and then replaces it.

Jack then picks a second counter at random.

(@) Complete the tree diagram.

First pick
4 Red
7
3
7 7. Blue
-&_2
373
Totol 4
prob Prob
Cred)

Second pick
4 Red
7
2
LF Blue
Red
2
z Blue

(b) Work out the probability that Jack picks two red counters.

Pcreay x P ceed)
_Cced AND cedl

£

Wb
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7  Adam buys some theatre tickets in a sale.

Ticket Sale

All prices reduced
by 15%

The normal prices are:

£80 for each adult

£40 for each child. (2% booking fee

applies)
In the sale, the prices are reduced by 15%.

Adam buys 2 adult tickets and 1 child ticket at the sale price.
A 2% booking fee is then added to the total cost of the tickets.

Calculate the total amount that Adam must pay.

A- Adu't C- W \d -

cost For  2A+C

= 2 (E80) 1+ 4o
Cpre sae ard pre fee)

= £160+ E 40

= 'E 200
cost ofter diScouan:r = C(ooy. —> Faoco
C pre fee) S 1y — E2 )?'OO
y @57 — E170 Q %85
fee

r L
Fimo\ cost= £ 1o+ 27 of Eizo

Fizo+ EZ5%x7°

\70
= f1r0+ £ 2% 55

£i130 + £ 2x30
F170+ £ 32.40 = EI#3.40

!

(1
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Mrs Mills buys 4 packs of treats for her cats, Fluff and Tigger.

She gives Fluff % of a pack each day.

She gives Tigger % of a pack each day.

For how many complete days will the 4 packs of treats last?

s 1x5 __‘_j“
Total consum pfion _ -é-xs+ Sx6
per day
= 6

= 30 30

\l
W
Q

N
>
X
w
o 4

120 (1O (round down @9 )
= no. OF Full doys

© OCR 2019



PhysicsAndMathsTutor.com

9
9 Aninterior angle of an isosceles triangle is p° and an exterior angle is ¢°.

~
~

Not to scale

It is given that g = 5p.

(@) Write the ratio p : g in its simplest form.

1o
foc q= 10 P=2 ( o=5p > P=-7

2 10 ,
Q‘:ngl

€ Lo S, [2]
(b) Work out the two different possible sets of angles for the isosceles triangle.
. e ° ov[\ ( ongles in &
oNn t+he inSianc Bo X 4+X = I8RO conale
of one ongie o o +aiong o
veing 30° ox = 180 -30° odd
t50° e 180).
o = 22 =735
° 29 4+~x = 180° /
on dhe inStonce 30 +30 *+°X = o g
of two owQles x = "3'00"6
be.‘ﬁ% 300 b '20

P+ cl =180 (b) Triangle 1: .30...°, . F5.°, . F8..°
b+ CSP) < {80 Triangle 2: ..3.9..°, ..3Q..°, 120 °
- [4]

6P = 1BO

P = 30

Turn over



PhysicsAndMathsTutor.com

10

10 (a) Write 1 as a recurring decimal.
0-\ 66.--
6(\ ©
6

%0
26
“e (a) Q.:\6 2]

(b) Elsa divides a two-digit number by another two-digit number.
She gets the answer 0.15.

She says that there is only one possible pair of numbers that will give this answer.
Is she correct? Show how you decide.

71 0.15 = 0.15555. - r)
~( IO X 0.t = \ . 5555
. —
0.\5 = Li 1%
9 _,90
X0

wouwd  ~ox b2 o the 2 ARGt @OGR 0 4ne
a2 corxor o denomiaator.

~200

\) 2x100

Vo = Vioe (N2

\ra‘ x 1O (@) cooeeee e [2]
(b) Evaluate. .

83

11 (a) Simplify fully.

>
%: Q.xlx’).=9-
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@ @

Function A X ﬁ}@—) y

12 Here are two functions.

Oeposite:  +3 +2
Function B X ﬁ}@—) y

(a) Find an algebraic expression for the output of the inverse of function A when the input is x.

(ho e opposwe diection
x+ 2 @ do'\na e O?QOS'\'\'.Q OPPUrakoN

T Y 1S
,Lc\(>uu-)c o2 o
3 A+
() B, [2]

(b) Here is a composite function C.

Find the value x when z = 4x. wWrite On kgu oxon

Fof outpur 2 0

O (xx3)-2 D =2 reees F X
©] E(?fx-—'z) +'—7]>\2 =9 [’ancwa] x2 => 6X+O=Z
s Z2=4x 6X +10 = 4

2> = -10
= -5
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13 Shirley is asked to sketch a graph of y = 5" for x> 0.
She produces the following.

®*’
A ag: 5 ine

The graph has two errors.

How should they be corrected?

1.1 Should. . be. G .. . Curve. WY IncCeaSIing . ...

....... %cod?e.nt
2.2 Showd. . intesceet... . y-0xiS...o¥...(0;1). . 0S
......... 5 o__:‘ [2]
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In the diagram AB is parallel to CD.

AED and BEC are straight lines.

A B

Not to scale

C D
Prove that triangle ABE is similar to triangle CDE.

N A

_________ REA. 7. CED (vermcouy epposite anges)
N N

........ DAB=ADC<N\:E«\MQQ'\3\Q$)
A

......... ARG = DB, CAMEenaNe. a0G8S ). o
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15 OAB is a sector of a circle, centre O.
OA = 6¢cm and AX is perpendicular to OB.
A
Not to scale
6cm
@' | [
O X B

The area of sector OAB is 6cm?.

Show that AX = 3+/3 cm.

2
Q A x(
of 00 SecYof = — X

Acea 360

6X = & x "x 6 CSu\oS aea as 6%
;K( e0
>

3 and odias o8 6
6 = & 36
360
6 = Q
1O
o TR
Y @=60
Tn A OAX C
(@)
S\ﬂ@_= B_ S\ﬂ: ﬁ
OA
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16 A, B, C and D are points on the circumference of a circle, centre O.

Angle BAD = 112° and angle DCO = 33°.

Not to scale

(a) Show that angle y = 35°.
Give reasons for each stage of your working. [4]

o o N /A
’.DE\,B = 1850 - (\1 (.'DAB andd DCR are
= 6%° OPPOSATR. ANQIRS 1N A
aye\iT Cj,Q@&Cﬁc'\\O\\‘QCQ\*)

A
QBC

M

N
OCB = ‘j C bQ%Q Qf\%\es Qe eq'ua\ N an
1803 C(ey U"\Q(\%\QD
N o (o)
ple=33+9 o 0 sty
(b) Work out angle z. = g = 63°—33 = 35

Give reasons for your answer.

o

A A N o °
BOC + OCB + 0BC =180 (onge2 n a iianglk sum +© 180 )
O
8OC+ 35°+ 35 = (807
A (o}
eac = 180 =70 = 1O

Ly «O®
Z =35> o (Af\s\QS ar the cenrre S twice e angwe at
¥ne  ciccombRrrence)
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17 (a) Write x° +8x+3 in the form (x+a)* — b.

2 2
(era) — 474> D @ t4) - (643
bA 2 L orre 08wt is -3

.8, Suoicoct

e exteon 4
» created ohen
(b) Sketch the graph of y =x"+8x+3. exponding (Cit4)

Show clearly the coordinates of any turning points and the y-intercept.

2 A
(a+4) -3
0
L &d-:—\B
Ak =0 \
1____ —Lf -ilq. X
C’L&)—"‘Q i
|
/__l-
Yz o +BX A N

Y- infereept
@ Y=3
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18 21 people travelled to a meeting.

12 used a train.

6 used a car.

7 did not use a train or a car.
Some used a train and a car.

Two people are chosen at random from those who used a train.

Find the probability that both these people also used a car.

decceaged by | beawuge
\/ one was choSen ‘tefore.

+Hron6 3 2
AND Car .ﬂ—_ x —3—/‘:_ _L_
12 [ 1372
Lioun corr
/ L~ 2\—-F—12 =2
12-4=8
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19 The graphof y= X°—x* —2 is drawn on the grid.

y
A

yd

-/
~
e

/'

w
1
-/
~

N
/

yd

yd
N\
N\

1
—
AN
N\

\ |
/

(@) Use the graph to solve X—x—2=0.
Give your answer correct to 1 decimal place.

Poal-2=0 X= oo (e [1]

\/\'g_/

4=0

face T ok Y=O
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(b) The equation X —x*+5x—6=0 can be solved by finding the intersection of the graph of
y:x3—x2—2 and the line y = ax+b.

(i) Find the value of a and the value of b.
2
- k5L-6=0
2
B_x +8x-2-4=0
3 2
=L -2 +85x-&=0
13—9(2—2 = -5 +4

VY\/ Vv\_l
J fhe otnes line

g=-5x t4
r 1
a o b)) a= oo o N

(ii) Hence, use the graph to solve the equation X —x* +5x—6=0.
Give your answer correct to 1 decimal place.

X | 9= o%+4 (SN (.2
U -6t =-Sra=-1  (1,-1)
-0.5 |-5(-0.8)14=25+4=65 (269
_o(o) ta = Ot =4 (0/4)

END OF QUESTION PAPER

© OCR 2019



PhysicsAndMathsTutor.com

20
ADDITIONAL ANSWER SPACE
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