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Answer ALL questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

6,7,8,0) VNSO S2b

(a) Complete the Venn diagram to represent this information.

A number is chosen at random from the universal set &,

(b) Find the probability that the number is in the set 4 N B

2 NI L/S W\ Sexr A and SeA B

q Wwaeess W coteu. @

P(V\‘\B):% 9

(Total for Question 1 is 5 marks)

P 5 5 6 0 2 A 0 2 2 4

VIuy SIHLNEILIIM LONOA VIYY SIHL NI 31LIYM LON Od

VISV SIHLNEILIIM LONOd


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain


Saarah Hussain



DONOTWRITEINTHIS AREA DO NOT WRITE IN THIS AREA

DONOTWRITEIN THIS AREA

PhysicsAndMathsTutor.com

2 Katy invests £200000 in a savings account for 4 years.
The account pays compound interest at a rate of 1.5 % per annum.

Calculate the total amount of interest Katy will get at the end of 4 years.

u
f 200000 x 1015 = 723100 Q)

Totoy WG of ARrAL Oter U oot

= LAW ORAGUNK after b Yyoovs - ONJ\V\N OGN L

Totoy Ao OF TR Bftev U yeows

O

_ £2m32.a00 - £200000

= 212232 3\01...

®

. 1123231

(Total for Question 2 is 3 marks)
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3 The table shows information about the heights of 80 plants.

ML A0 WY, Height (A cm) Frequency C.[
(5 10 < h <20 7 3
15 20 < h < 30 13 20
35 30 <h <40 14 P
ues 40 < h < 50 12 U6
'y 50 < h < 60 16 62
¢«C 60 < h < 70 18 0

(a) Find the class interval that contains the median.

R0 plowngs: X0 = U0
2

™"

(b) On the grid, draw a frequency polygon for the information in the table.

A
20
15
Frequency
10 @
5
0 >
0 10 20 30 40 50 60 70

Height (A cm)

(Total for Question 3 is 3 marks)
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4 Sean has drawn a time series graph to show the numbers, in thousands, of visitors to a
fun park.

a

10
9
8.5
Number
of visitors 8
(thousands)
7.5
7

6.5

v

6

2 3 4 2 3 4 2 3 4
2016 2017 2018
Year

Write down two things that are wrong or could be misleading with this graph.

........................................................... NAVE USRI o MRS ()

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

(Total for Question 4 is 2 marks)
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5 The diagram shows a hexagon.
The hexagon has one line of symmetry.

A
F,)?‘
E
FA = BC
EF = CD
(@))%
Angle ABC = 117° Swope BCD HG s o PQJ\;\-Oxj

Angle BCD = 2 x angle CDE

Work out the size of angle AFE.
You must show all your working.

SUnn 6f WARRNSY awples W - PEAFGon
= (s—;)x.lso = S4o @
Q [+]
HZIO-\—90+°|0 b 2X + X = 540
293 + 3x = 5%O A

3x = 2¥3 u):-3

G wew ®

cRCD = ¢« AFE = 2 ()

. ZAFE =l,,_=)\<81.
= lok

(Total for Question 5 is 4 marks)
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6 Jeremy has to cover 3 tanks completely with paint. <+« 1.6m—»

XN RN\
Each tank is in the shape of a cylinder with a top and a bottom. w
The tank has a diameter of 1.6 m and a height of 1.8 m.

Jeremy has 7 t.ins of paint. 1.8m
Each tin of paint covers 5m? l

Has Jeremy got enough paint to cover completely the 3 tanks?
You must show how you get your answer.

SULFACE AeBh OF onNG TAN LK

= Q_T\'fL + J—ﬂ(‘-@

0 ,
_ (_)_n—(o~8)Cl-8)) WELICEY.

_ — !
— .88 T + L2sT = W16l m

SOLFACE ALk OF THREE TANLS

0,

S oae (W6T) = UB T 7R 2920303 W

AMOVUNT OF PAINSY JLHNNY  RAS

—:]><§=35M1®

Jorgw onlt RS 35w OF PAINT, BUT WE NEEDS
239.2... " of AINT.

35 ¢ 392 0,
. SELEMY DOBS NOoT  HAVE gnoN G PAINT .

(Total for Question 6 is 5 marks)
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8 ABC'is aright-angled triangle.
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Here is Sarah’s method to find the length of BC.

BC?= AB> + AC?

:62+82 N 2
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BC=10

(a) What mistake has Sarah made in her method?
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Roy is going to enlarge triangle POR with centre C and scale factor 1 5
He draws triangle XYZ.

(b) Explain why Roy’s diagram is not correct.

(Total for Question 8 is 2 marks)
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9 A company has to make a large number of boxes.

The company has 6 machines.
All the machines work at the same rate.
When all the machines are working, they can make all the boxes in 9 days.

The table gives the number of machines working each day.

day 1 | day2 | day 3 | all other days

Number of machines working 3 4 5 6

Work out the total number of days taken to make all the boxes.
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10 Marie invests £8000 in an account for one year.
At the end of the year, interest is added to her account.

Marie pays tax on this interest at a rate of 20%
She pays £28.80 tax.

Work out the percentage interest rate for the account.

3000 « @ = %000 o

AR
A 18 £Ne MWL Yok S \S WAL OMOWAE W WRY  GCC DAL O b
LOMRLMI A inCredie WG of YW Yo

by 0 Rreain  PRI@NLOG

AR OUWE OF IWKLRSt - X000 & - §000.
201, of yws WkerR& - k2830 0

. (03) ¥ (8000 & - g000) = ¢80
1600 0 - 1600 = 28 30.

0 o = \ng'XODHSOO ® @

\60

+|soo( - 0I8

MWEPILRe gf 1-018 = INUROGR of 8/ R
(Total for Question 10 is 3 marks)

. Pr@WKOR W0 e roke

= 1.8
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11 In May 2019, the distance between Earth and Mars was 3.9 x 107 km.

In May 2019, a signal was sent from Earth to Mars.
Assuming that the signal sent from Earth to Mars travelled at a speed of 3 X 10° km per second,

(a) how long did the signal take to get to Mars?

Speed = AMStanR . e = Mstance

tine Speed
q
twe = 3-Uxi0 twe = |30 Seconds @
® 3X|Qs

The speed of the signal sent from Earth to Mars in May 2019 was actually less than
3 X 10° km per second.

(b) How will this affect your answer to part (a)?

(Total for Question 11 is 3 marks)
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1
12 Patrick has to work out the exact value of 644

il
Patrick says, 6L ¥ - q'éq_

1 e
“i of 64 is 16 so 64¢ = 16"

Explain what is wrong with what Patrick says. @ 8

(Total for Question 12 is 1 mark)
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13 The density of ethanol is 1.09 g/cm?
The density of propylene is 0.97 g/cm?

60 litres of ethanol are mixed with 128 litres of propylene to make 188 litres of antifreeze.

Work out the density of the antifreeze.
Give your answer correct to 2 decimal places.

3 E
1 Wve = 1000 Cm } oL of ebnonol = 60,000 Lm

3
N0-{3 128 | of POPYUNL = 2§, 000 (m
valume

Bwnd mods of €0 L of ethangl -

Density =

MOSS = RNSIEY x VAUMLL O
- Lo% x €0,000 = 654009

Fnd moss of 1284 of prpyune:
mass = 0-93 x 128,000 = 12%,160 g
. totod WOSS OF ankifreeze @

- €5 %00 4 12\, 160 = \29, 5604 e g/em

. (Total for Question 13 is 4 marks)
Dinglty of ontbveue

- mog of antfveete  _ 189, 5¢0 0
VOluMe of afreR2e |8, 000

3
_ 100829384 3lcm3 = 10l glom (24¢)
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14 The diagram shows a rectangle, ABDE, and two congruent triangles, AFE and BCD.

A B
30° 30°
24cm 24cm
F C
E D

area of rectangle ABDE = area of triangle AFE + area of triangle BCD
AB:AE=1:3
Work out the length of AE.

pexr of AAE = Arecn of ARCD - -‘iO\bSIV\C_-

|l odaswnC — (—'2)(14)(13(5)(3(@0) - QAT @

B

_ Are~ of T_TARDE = €aE + 6AE ~ [2AE 0

L@tAB:l""\d@ 0

Are~ of [ ARDE - (0 (39 = 3>
Arec~ of [1 ARDt -~ 2 A = 12(3%) = 36 @

2 A:ge\ﬂ ........................ 3 € ...................

2% = 2¢ (Total for Question 14 is 4 marks)
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15 The graph of the curve C with equation y = f(x) is transformed to give the graph of
the curve S with equation y = f(—x) — 3

The point on C with coordinates (7, 2) is mapped to the point Q on S.

Find the coordinates of Q.

J — FCDL} N (:L l)_ NOTE:

F(—ax.) WOV e Mty
1
- covdnaxe oy T3

y= f(-0) — (-3,2)

MU AY tne - COOVTMNos by - — 0
- f-x) -2 —> (-3,-1) 0

sUbtraact 3 frevw Be y-cdordunede- ( - 7 - |

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

(Total for Question 15 is 2 marks)
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16 Here are the first six terms of a quadratic sequence.
-1 5 15 29 47 69

Find an expression, in terms of n, for the nth term of this sequence.

N = 0 | 2 3 {8 S 6
— G Y 29 43 69
N R - N N N

G 10 | 4 2 1)
N A " A

4 Y4 Y- Y-

)

™ fd b (Lek w=1)
a4 bon O

b oae) ¢ b)) 3= -

o

= 2nd QUfference = * = 1
2

1 0
th v 3 @ 2 4 b -3= -1
= QY. =~
< o =0
o = 2 b - 0) ¢ = @
)
At lerm = 2n =3 -3

(Total for Question 16 is 3 marks)
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17 Here are four graphs.

Graph A Graph B
fix) 4 o~ (S0 fix) 4 “
X

0 > 0 >
Graph C Graph D
fx) 4 f(x) 4

af e .
0 > § 0 ¢

The graphs represent four different types of function f.

Match each description of the function in the table to the letter of its graph. @

Description of function Graph (D
|
{(x) S | f(x) is inversely proportional to x B
f(x) is a trigonometrical function A o (x) (0L (X),
’mw\(l) ) .
to c;\n POAET  f(x) is an exponential function D
o€ x

f(x) is directly proportional to /x C — f0%) e 1

(Total for Question 17 is 2 marks)
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where a, b, ¢ and d are integers.

(2@3} =
\
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=6 4t ox

- gxl+ Bt tga ity O
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b) Sol 1-x) <=
(b) Solve (1-x) <25
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18 (a) Show that (2x + 1)(x + 3)(3x + 7) can be written in the form ax® + bx*> + ¢x + d

0,

1

2x 4+ 6%+ X +3 = Qn o+t Ix4
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§

(Total for Question 18 is 6 marks)
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2
19 p=2
2a

u = 26.2 correct to 3 significant figures
a = 4.3 correct to 2 significant figures

(a) Calculate the upper bound for the value of D.
Give your answer correct to 6 significant figures.
You must show all your working.

2615 —— 2§ 2 — 225

LS — .3 — .35

ue for D = (ug For W) - 2626
0) 2 (L8 for &) 1 (4.25)

= %1.06C(J64]._ = €1 0661 (GS(:) @
8(-0661

The lower bound for the value of D is 78.6003 correct to 6 significant figures.

(b) By considering bounds, write down the value of D to a suitable degree of accuracy.
You must give a reason for your answer.

©

(Total for Question 19 is 5 marks)
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20 Solve algebraically the simultaneous equations
XX=-4?=9
3x+4y=7
1_yy> =19
O 3x4wy-3 | @Y
T-W ) - Wyt oA
31‘: _-‘-—l'\’\ﬂ (3) :26\51
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0 * ; 0
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(Total for Question 20 is S marks)
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21 The histogram gives information about the distribution of the weights of some onions
grown by a farmer.

A

10

9
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Frequency
density
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0 >
0 30 60 90 120 150 180 210

Weight (grams)

Onions less than 60 grams in weight are used for pickling.
Onions greater than 120 grams in weight are sold at the market.
The rest of the onions are sent to a food processing factory.
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A pie chart is drawn using the information opposite to show what the farmer does with
the onions he grows.

used for
pickling

sent to
°) the food
processing
factory

sold
at the
market

The angle of the sector for the onions sent to the food processing factory is x°.

Work out the value of x.

I_lo_ EYWoOns < 603 AN @ A \10(3_ @
120 320

~ NUMBRr of oniOnS Sent ' fackofy = 320- (1204 180) = 420

Y = 410 X 3600 = 20 @
320 \ 210
Av\gw Y C\(c\e X o
@ add W bo 360. (Total for Question 21 is 4 marks)
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P (3p,p)

(0,0) B (16 0)
0 y/

AB is the tangent to the circle at the point 4.

Angle OBA = 30°

Point B has coordinates (16, 0) Angie buhneen bQ-V\ﬂW\i
Point P has coordinates (3p, p) ondh (0dwWS = 90 °

22 The diagram shows a circle, centre O.

Find the value of p.
Give your answer correct to 1 decimal place.
You must show all your working.

0 (0,0) ane YW anql _ S0
6 OA @
OA = rad\US b 16 .
i’ i i on = 16 X i = §
(te,0) 1 on
A

@ VA
1

1;+\j1;11——>f=8"ll+ﬂ:8?
- P (@3p,p)
Pomt P (3p.p) — X =30 37 K\ 5080
ONG0° 0 x
. (39)14- pP- &’ @ ’
qp’ + P17 ¢’ !

2 o GL"
lof 0,

pre 6% ooy ‘i* (1da-0)
0 25

(Total for Question 22 is 4 marks)

P 5 5 6 0 2 A 0 2 2 2 4
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23 The diagram shows the positions of three towns, Acton (4), Barston (B) and Chorlton (C).

Barston is 8 km from Acton on a bearing of 037°
Chorlton is 9 km from Barston on a bearing of 150°

Find the bearing of Chorlton from Acton.
Give your answer correct to 1 decimal place.
You must show all your working.

CO-ILLOr ANgULS BWV\V\ﬂ =33\ A

adl wp Yo \g0° N

) Anqus b = [80° ®
p=180- (63 +51%-) @%
= 61-53986.-°
. b -
N‘ @ S\V\Q rue T .

@w-)snl = g (smed)

§ QY% km (D an C = 0 381395
| c . = SI-4adivag.
(@ Fnd 12095 AL Using COSine rMe |
pt = b> 4 (> - LbcCosA @ B-e_onvxj =23 4+ A
ac’ = ¢t 49t - (1x3xax(cagd)) =33+ C 5386

- ¢ (Vo)
Ac* = 8%. 3343135 . 0 098 ¢ (Va9 0

AC = 9 W a%00645.. km. 09%-6

(Total for Question 23 is 5 marks)

SN 63

TOTAL FOR PAPER IS 80 MARKS

P 5 5 6 0 2 A 0 2 3 2 4
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