.

Please check the examination details below before entering your candidate information

(Candidate surname Other names

Pearson Edexcel

Centre Number Candidate Number

International GCSE

:Tuesday 15 January 2019

Morning (Time: 2 hours 30 minutes) Paper Reference 4MB1/02

Mathematics B
Paper 2

.

- . . ar1re

You must have: Ruler graduated in centimetres and millimetres,
protractor, compasses, pen, HB pencil, eraser, calculator. Tracing
_paper may be used.

Total Mark?

Instructions

Use black ink or ball-point pen.

Fill in the boxes at the top of this page with your name,
centre number and candidate number.

Answer all questions.

Answer the questions in the spaces provided

— there may be more space than you need.

Calculators may be used.

Information

The total mark for this paper is 100.
The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

P60793A

©2019 Pearson Education Ltd.

IVAVAVAVS

Read each question carefully before you start to answer it.
Check your answers if you have time at the end.

Without sufficient working, correct answers may be awarded no marks.

P 6 0 7 9 3 A 0 1 3 2

Turn over

©

Pearson



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

You must write down all the stages in your working.

D E

C Diagram NOT
accurately drawn

Figure 1

Figure 1 shows part of a regular 12-sided polygon.
The vertices B and E of the polygon are joined with a straight line.

Calculate the size, in degrees, of [ZABE.
Give reasons for each stage of your working.

Tn this. question, vou will firstmeed to find the interior. angle. of the.12-sided polygon. using the............

(Total for Question 1 is 4 marks)
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Leya A
Text Box
In this question, you will first need to find the interior angle of the 12-sided polygon using the 

equation for the interior angle. 
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Text Box
Equation for the interior angle of a regular polygon:
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1.( )+2.ac= 360"

et (-) 200 + 2 =30
b 2x=602
:2 C) x=30’>-2
L (8E = 3F

LABE= - [CRE
LRBE = |50 - %0

LRGE = 120
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2 Solve the simultaneous equations

3x—2y=7
x+6y=15
Show clear algebraic working.
You con use two. methods o solie these . Simulbamedus  QMOKIINS:
Wetwod 1: Cliimadion ] Mebnod 2: Suloskitudbion
Tor ciminaLion, the._coffiients._of yor x_have v be. 1he sume

Qraordiescof sign) in both ompoions. i

Youcn make both confficionts of x el by multiphying | b
wpabion 0 W3l s R

Since the signs of W0 coefficionts of x ore. the same,you. .
Un Subbrack to elewindde .

@ con row Substitude your vohie of y infoeakion
up fomedfor e park 4 ond fd e

P 6 0 7 9 3 A 0 3 3 2

(Total for Question 2 is 4 marks)

3

Turn over
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3 The original price of each 6-day ski pass is reduced by 15% in a sale.

In the sale the price of each 6-day ski pass is $

272

(a) Calculate the original price of each 6-day ski pass.

The price of each 3-day ski pass is £110
The exchange rate is £1 = $1.70

(b) Calculate how much Andrew will save by buying one 6-day ski pass in the sale rather

than two 3-day ski passes.

(o) Twereare. two ways you can. Sind Uhe orignad price:
pethod A: ] mebhod 2. the mulbiplier.
| the Julprice is 1007 ,ond % is ceducad oy |-, themew| 007 - 152 =05/ =085
wice is \W00-15=)i5. of the origwal 1 original_price x 035 = 23
............................. 851 =2 823 o OTIQINAL PRCR = TGE
:n ) : "
............................... S b e
%20 2%10
() Hore, tne cheaper of the wo options  will save . Pedy wiore momey
by shi pussirip ek $2H2
Yo veed 0 Gind ot oy much o shi-posses. costs i dollaws.
........................................................ p L3 L - L OO
Convert fo dollors: A0
________________________________________________________________________________________ I 1
............................................................................................ G
Compar N W0 RS
,,,,,,,, o A 17 B
B bdoy poss  will be  $102 cweaper.

(Total for Question 3 is 5 marks)
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4 (a) Express 56 as the product of its prime factors.

Trains to Watson leave Denby station every 56 minutes.
Trains to Barbe leave Denby station every 24 minutes.

A train to Watson and a train to Barbe both leave Denby station at/1200.

(b) Find the next time that a train to Watson and a train to Barbe leave Denby station at
the same time.

lb).,]o..&wi.i.\m..m\;..m,.gm.md,...M..,.\mst ..... covaman_ wudkiple  of 50 and 2t Yo con . fnd feis Yy drowing
0 Vonn Siogon of ol gime Jodees

1. Erpress. 24 oso. product of s primes: }q\ ______________________________________________________________________________________________________________________________________
& ¢

................................................................................................. N OO
PRy

3T LM is the produck of ol prime. fadons:

LLM_:_,Z;_% _______ R
.......... e
4. This fells_us that the wins will \eowe togetherw W8 .win. .
\bmin=_2 houes 4% min >You haveto odd thisto 1200
12.00 + 2048 = H.48 (Total for Question 4 is 4 marks)
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5 (a) On the grid opposite, draw the graph of y =3x + 2 for the values of x from 0 to 5

(b) Show, by shading on the grid, the region R defined by all of the inequalities
y<3x+2 and >4 and 8<4x< 18

Label the region R.
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Question 5 continued

YA
18

- Solid lines to
£ soow opal.

14

12

10

(Total for Question S is 5 marks)
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6 One day, 80 customers at a health spa were asked if they used any of the gym (G), the pool (P)
and the sauna (S).

Of these 80 customers

134 had used the gym

60 had used the pool

30 had used the sauna

20 had used the gym and the pool but not the sauna

[17 had used the pool and the sauna but not the gym { Figst label Hhese values then worle ouk
6 had used the gym, the pool and the sauna indivi

no one had used the gym and the sauna but not the pool.

(a) Using this information, complete the Venn diagram to show the number of elements
in each appropriate subset.

(b) Find (i) (G UP UST)  ete:

S V=0r/univn

(i) m(G U'S) A= ond [intersection

(i) n(P A S
NWW-)BO- -I'i=:| ...................................................................................................................................................................................
....... 0!\%%5!“-"3“""3
AAAAAAAA Dogpodl > 60- 06 -F=
Next g must find out. the number of puople who didnot use any of the fucilfies obwe:
D= 0=8bm =l =32 G
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WRITE IN THIS AREA

DO NOT

DO NOTWRITEIN THIS AREA

DONOTWRITEINTHIS AREA

Question 6 continued
(8).6).0/Loupusy) refors. D the mumber of people who dicl noh e e g or ool or samna
.............. Trere were 5. people. who didl méf useamy.
AAAAAAAAAAAAAAAA T e

(i) 0[P 5 menns the number of people in Pk Mot S
............... T 2
__________ T S

(Total for Question 6 is 6 marks)
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7 Vincent plays a game in which he can score 0, 1, 2, 3 or 4 each time he plays the game.
The score he gets in a game is independent of the score he got in the previous games.
The table gives information about the probability of getting each score in a game.

Score 0 1 2 3 4
Probability | x | 3x | x |02 |01

Vincent plays the game 150 times.

(a) Calculate the number of times he would expect to score 1

Vincent plays the game another two times and records his two scores.
He adds these two scores together to get his Total.

(b) Calculate the probability that Vincent’s Total is greater than 6

Given that for these two games Vincent has a Total greater than 6 points,

(c) calculate the probability that he got a score of 4 in the first of these two games.

(o) or ang of fhese gpestions, gou. firt noad B find the volue of o,

............................ S+ 08 =
________________________________________ Se=03
.......................................... O O
Tho proboodailfy of 4 182 SI0ML= D47
___________________________________________________ 0x002 =05
(8) The only woy in. which Vincent's _ siores are grafer than b ore 1§ W storesa 3ond 0.4 .

eher time. or o seore. of Lond 4 eidhor Bme.
Pobalolity of scoringo. 5 ond them a4 502x00=002
Pm\mhht”}monnﬂu‘& and thamon 32 0002 =002

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

——

P 6 0 7 9 3 A 01 0 3 2
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DO NOTWRITEIN THIS AREA DO NOT WRITE IN THIS AREA

DONOTWRITEINTHIS AREA

Question 7 continued
() Hore yuved t_add the_pobabiltes of both. times Vincert gt & Grst bom yortwn
002 00 = 08

Neck, divide by the ool pababilty of 0 o pRofer then o fordhe. fwo gomes:
03
$ew

....... You g ¥ 005 frompart WY

(Total for Question 7 is 10 marks)

11

R 00 YRR Turn over
p 6 0 7 9 3A 01 1 3 2
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Diagram NOT
accurately drawn

Figure 2

. . . % %
Figure 2 shows the triangle O4B with/ O4 = 2a and OB = 3b

The point C lies on OA such that OC = 3 o4
. . — 2>
The point D lies on OB such that OD = EOB
%
(a) Find CD in terms of a and b.

The point P is such that ODBP is a straight line and AP is parallel to CD.

%
(b) Find OP in terms of b.

) ) - —>
The point Q is such that CD = DQ

(c) Show that 4, B and Q are collinear.

W 0=« 00 > fiect kb Jod 0 and B. 0 ishe regotive of R swe itis inhe
2
......... C=300=5%  omsite dieckion.
R E RN =
................... L
0 Swce AP is pomdlel . D, itis o wkkiple of ©B. .
................. R
..................... L
12
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(Total for Question 8 is 10 marks)
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9 The vertices of triangle 4 are the points with coordinates/(0, 0)7,'7(1,’7 0) and (0, 2)

(a) On the grid opposite, draw and label triangle 4.

Triangle 4 is transformed to triangle B under the transformation with matrix M where

(i)

(b) On the grid, draw and label triangle B.

The transformation with matrix M is equivalent to an enlargement with centre the origin,
with scale factor £ followed by an anticlockwise rotation of #° about the origin.

(c) Calculate the value of .

(d) Calculate the value, to one decimal place, of 6.

Triangle B is transformed to triangle C under a reflection in the x-axis.

(e) On the grid, draw and label triangle C.

Triangle 4 is transformed to triangle C under the transformation with matrix T.

(f) Find matrix T.

@Ongfaphn

Wok these. poimts nd o Trionale B
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Question 9 continued
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Turn over for a spare grid if you need to redraw your triangles.
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Question 9 continued
Only use this grid if you need to redraw your triangles.
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(Total for Question 9 is 11 marks)
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10 A rocket is launched from a point which is| Smébogé hon;o?tal groundf
The rocket moves vertically upwards so that at time ¢ seconds, the height, /# metres, of the
rocket above the ground is given by

h=5+3t+92 -1
At time ¢ seconds, the velocity of the rocket is vm/s and the acceleration of the rocket is a m/s?

(a) Find an expression for v in terms of z.
(b) Find an expression for a in terms of ¢.
(c) Find the time when the rocket stops accelerating upwards.

The rocket is instantaneously at rest when it is at point A4.

(d) Show that the height, in metres to one decimal place, of 4 above the ground is/131:2m.

The rocket now falls vertically downwards and hits the ground.

(e) Find the total distance, to the nearest metre, travelled by the rocket at the instant it
hits the ground.

B find wlocity using displocoment, you veed o differemtiode
The genenl rule for differenfiodion s “bcing down the power ond swved A"

%.l.stsc..t.qti:t’. ..... S T 1 LY 1L A
O 1 A I ¥ 111 Lo+ S
U6) To_ §ind _occeleotion, you weed . differentioke wloetty .
%l;,masﬁf AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A= 08-6Y

—b *+ \J(b* - 4ac)
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Solutions of ax?> + bx + ¢ = 0 are x =
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Question 10 continued
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Question 10 continued
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 DONOTWRTENTWSAREA

(Total for Question 10 is 13 marks)
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1 f(x) =4 =13x =6

(a) Use the factor theorem to show that (2x + 1) is a factor of f(x).
(b) Hence factorise f(x) fully.

The curve C has equation y = f(x)

(c) Find the coordinates of the points of intersection of C with the x-axis.
(d) Find the coordinates, to 2 decimal places, of the turning points of C.
The table below gives the coordinates of three points on C.

X -2 0.5 1.5

y 12 | 12 | -12

(e) On the grid opposite, draw the curve C for -2 < x < 2
Clearly label the coordinates of the turning points of C and the coordinates of the
points of intersection with the x-axis and the y-axis.

0 oo Whew 7+l o
.................................................................................................................. Ao =
Subsfiture ko §b) > P BE R=0
(e) Wo §ockorise. . fl=) jupu com use lng diision o
Long division: g2 oo |8 niretic Diision when X=-3
T . -Bx-6 -3l 4. 0. A=l
L. - - 2 - < 2 6
. - xS boo=loe b
vy ()
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Question 11 continued

5_

W, 3.02)

!ﬁlmmwmr\& ..... 2x1—3-—(l .....................................

methodd.

(1.04,-15.02)

omethod 2:

Turn over for a spare grid if you need to redraw your curve.

P 6 0 7 9 3 A0 2 5 3 2
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Turn over
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/,L’I ___________ Diagram NOT
S accurately drawn
/’Zacm i bem
i
e bcm
Figure 3

Figure 3 shows a solid silver paperweight made from a cuboid and a half cylinder.
The cuboid is 2acm wide, b cm long and b cm high.

The plane face of the half cylinder coincides with the top face of the cuboid.

The total surface area of the paper weight is 4 cm?

(a) Find an expression for 4 in terms of 7, a and b.

Given that & :E\E and that the surface area of the paperweight can be written as
(2B + 6ab + 607/15) cm?

(b) show that the exact value of b is 1043 — 645

The paperweight is melted down to form a different cuboid.
This second cuboid is 2acm wide, bcm long and 4 cm high, as shown in Figure 4.

Diagram NOT
accurately drawn

Figure 4

(c) Calculate the size, to the nearest degree, of angle GAC.
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[ Volume of cylinder = zr2h ]

Curved surface area of cylinder = 2zrh
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(Total for Question 12 is 12 marks)
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