.

Please check the examination details below before entering your candidate information

(Candidate surname Other names )
Centre Number Candidate Number g

Pearson Edexcel

International GCSE

~ )

Thursday 6 June 2019 )

~ )

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

Mathematics B
Paper 2

.

>
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

P60257A

©2019 Pearson Education Ltd.

LYAVAVAVAY:

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 2 5 7 A 0 1 3 6

Turn over

©

Pearson



Answer ALL ELEVEN questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 Malcolm is investigating the ages of the 200 members of a theatre company.

The table below gives information about the age group of each member of the company.

Age (¢ years) Frequency

10 <t<20 | 23
25

20 <1< 30 | 47
35

30 <t <40 | 56

40 <t <50 | 48
85

50 <t < 60 | 26

Malcolm is going to draw a pie chart for this information.

(a) Calculate the size, in degrees, of the angle of the sector in the pie chart for those
members of the company whose age group is 40 < ¢ < 50

(b) Calculate an estimate for the mean age, to the nearest year, of the members of the
theatre company.
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Question 1 continued

(Total for Question 1 is 6 marks)
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2 In 2017, country 4 had a population of 2.35 X 107 people.
Of these people, 48% were male.

(a) Calculate the number of males in country 4 in 2017

Country 4 is divided into three regions. These three regions are called East Region,
Central Region and West Region.

In 2017, the ratio of the number of males in the East Region to the number of males in
the Central Region to the number of males in the West Region was 5 : 3 : 2

(b) Calculate the number of males in the Central Region in 2017
Give your answer in standard form.

In 2017, the number of females in the Central Region was 12.5% greater than the number
of males in the Central Region.

(c) Calculate the number of females in the Central Region in 2017

In 2010, country B had a population of 2.5 x 107 people.

From 2010 to 2014, the population of country B increased by 2.4%
From 2014 to 2018, the population of country B decreased by 2.4%

(d) Calculate the population of country B in 2018

(a)Flndl{} ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
................................... X.. I I
(b)In 2017, there were 1122 %107 males who ae dishibused w the o 5:3:2.
_____________________________ _ Liggapt 24 part represent L128x10° males
*3e)
o Gast. Rugion.s Contal Ragiom . DSt RGO ...
___________________________________________________________________________________________ - I . T B
.................................................................................................... R I L L/
There were. 3384108 mdes,,..in.,,Cen,‘Ira/,..!ndion. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
4

P 6 0 2 5 7 A 0 4 3 6
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Now find 247 of 2.%6x/0%and subbmack.
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(Total for Question 2 is 8 marks)
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Diagram NOT
accurately drawn
D r C 8cm T

Figure 1

Figure 1 shows the circle ABCD with centre O and diameter DC.

The point 7 is such that 7COD is a straight line and 74 is the tangent to the circle at 4.
AT = 10cm 7C = 8cm

(a) Calculate the radius, in cm, of the circle.

(b) Calculate the length, in cm to 3 significant figures, of the arc ABC.

© Ve auobin fortoe lgh f on we s grt T whee s b onde of eaw
Tofod 0 we canuse SHOWA

P 6 0 2 5 7 A 0 6 3 6
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DO NOT WRITE IN THIS AREA

- DO NOTWRITE IN THIS AREA

'DONOTWRITEINTHIS AREA

r

Question 3 continued

(Total for Question 3 is 6 marks)

J

7

RO RN R Turn over »
P 6 0 2 5 7 A 0 7 3 6
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4 Triangle 4 is drawn on the grid opposite.
The points (1, 2), (3, —2) and (1, 4) are the vertices of triangle B.

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

(b) Describe fully the single transformation that maps triangle 4 onto triangle B.
Triangle C is the image of triangle B under an enlargement with scale factor 2 and centre
of enlargement the origin.

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

Triangle D is the image of triangle C under the transformation with matrix M where

(d) On the grid, draw and label triangle D.

Triangle C is the image of triangle D under the transformation with matrix N.

(e) Find the matrix N.

(O Triangle.A is._ranstormed. o frinpgle. 8. by translasion. of vecdor. (). ...
W X
__________________ B
............ (ea=ls)
@ Rie for wuliphing o 1x2 by 0 22 wabriac:

) o (a b). 1 d -b
The inverse of matrix is
c d ad — bc\—-c a

P 6 0 2 5 7 A 0 8 3 6
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( )

Question 4 continued

'DO NOT WRITE IN THIS AREA

—
L —
AN
/

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

9

RO RN A Turn over »
P 6 0 2 5 7 A 0 9 3 6
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Question 4 continued

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA | C(a b 1 d P\
The inverse of matrix 1S
................................ c d ad — be\ =c a

|

,A(;A‘Iz AAAAA O\ 1. [ Y () 0 VoS
= Soiss
) -1) (a))- @) \- (') l-v.)) =)

P 6 0 2 5 7 A 0 1 0 3 6
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Question 4 continued
< Only use this grid if you need to redraw your triangles.
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(Total for Question 4 is 12 marks)
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Diagram NOT
accurately drawn

Figure 2

Figure 2 shows the triangles ABE and ACD where B lies on AC and E lies on AD.
The triangles are similar with ZABE = ZACD.

AB = 8cm AE = 5cm /BAE = 30°

(a) Calculate the length, in cm to 3 significant figures, of BE.

(b) Calculate the size, in degrees to 3 significant figures, of ZABE.

The area of quadrilateral BCDE is 18.9 cm?

(c) Calculate the length, in cm to 3 significant figures, of CD.

(o) You con use costne $0 find  BE.
........ Yy
........ where o= BE ... 1BEV= 10 (5= el
__________________________ b=BE=-‘+-2m
........................... =5 =R
.......................... R=20 o R
—Cosine rule : a*> = b? + ¢* — 2bccos A—
Sine rule : ‘a = _b = ,c
sin4 sinB sinC
Area of triangle = %ab sinC
12
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Question 5 continued

(6 You can use. sime ruwle to find LMSE
................ SR o M e
'y b
where 0= % SRR SN O e
B 4nQ...
A= /ABE

e
o= 4440, . s i 4ng..

,,,,,,,,,,,,,,,,,,,,, ot W N A
________________________________________________________________ LBBE 2 BH00. . e
S 1. X X
(c)'!hchuohmdlesmsmhrm{gw,mkndﬂtma.sdqmwm{wdhIu\al\tswhjo.dv
Dewof hiange MBE
I e
where =0 L
................. .+ |1
................. B e
hreaof triargle  ACD = triangle WBE + guadiilaberal BIDE.
CREDE 004 1B e
D= B M e

e SRS SIRSOAOE

_______________________________________________________________________________________________ ABF.’”!\'(.?‘

‘m
Ux 0
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Question 5 continued

(Total for Question 5 is 10 marks)
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6 A={a,b,c, d}

Write down all the subsets of A4 that contain the element b.

Hor,ypu should Ik oll e prsidecombinations that  have b im fhew

__________________________________________________ A b & 4

__________________________________________________ g b ¢ A

.................................................. ¢ b t A
o b g A

__________________________________________________ — p

AN S
o b £ d

(Total for Question 6 is 4 marks)
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7 To pass a course, Preety has to pass two tests, test A and test B.

Each test only has to be passed once.
Passing test A and passing test B are independent events.

Preety has three attempts to pass test A.
. .3
The probability that she passes test A on her first attempt is 3
: . .2
If she fails on her first attempt, the probability that she passes on her second attempt is 5
3
If she fails on her second attempt, the probability that she passes on her third attempt is 3

(a) Calculate the probability she passes test A.

Preety has two attempts to pass test B.
. .3
The probability that she passes test B on her first attempt is 3
o .3
The probability that she passes test B is 1

(b) Calculate the probability that Preety passes test B on her second attempt, given that
she fails test B on her first attempt.

Preety decides to take the two tests only if the probability that she passes the course is
greater than 0.5

(c) State whether or not Preety should take the two tests.
Give a reason for your answer.
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Question 7 continued

(Total for Question 7 is 8 marks)
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Figure 3

Figure 3 shows the plan for a lawn that is in the shape of a trapezium ABCD in which
AB = 4x metres BC = (5x + 3) metres CD = Sx metres DA = (2x + 3) metres

The perimeter of the lawn is P metres.

(a) Find and simplify an expression for P in terms of x.

The area of the lawn is” 4 m?

(b) Show that A4 = 14x2 + 12x

The owner of the lawn wants the perimeter of the lawn to be greater than 52m.
He also wants the area of the lawn to be at most 162 m?

(c) Find the range of possible values of x.
Show clear algebraic working.

(0) Tne perimelee is the somof il Sides.
..... P () (a0 000t (2t D)
= lbx+6

[Area of trapezium = % (a+ b)h:|
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 10 marks)
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) )

7
The vectors p and q are such that |p| = J98 and pt+tq= (0]

(a) Show that x*> — 3x — 9 = 0

Given that x > 0

(b) (1) find the exact value of x,
(i) show that y =2 — 3+/5

(c) Find the exact value of |q|
Show your working clearly.

O You can e e informaton gien b form oguobions for p and g

—b £b* — dac

2a

|:Soluti0ns ofax* + bx+c¢ = 0arex =
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 12 marks)
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10 The curve C has equation y = 2x* + ax> + bx + 10 where a and b are constants.
The point 4, with coordinates (1, 3), lies on C.

(a) Write down an equation in a and b.

The tangent to C at the point 4 has gradient =8
(b) Show that 2a + b = —-14

(c) Hence find the value of a and the value of 5.
Show clear algebraic working.

Using the value of a and the value of b found in part (c),

(d) find the x coordinate of each of the points on C where the tangent to C is parallel to
the line with equation y = 7 — 4x.
Show clear algebraic working.

W) A fangent fo o curve hos the same grdionk as the curve of Hot pint
... Difberentiate {orqmdm\iwdm .........................................................................................................................................................
.'lhenauunl“tule..A{or..“_tl'\f{mnlidim.is.“.!bma._Adnmn._tbc_.“'m.ﬂald.mbfm:.ti_'f AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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Question 10 continued
.(c),,gu.now.,hm..,,2,,..simdfmou.s..,qumo»s,,.i»..mms,,..u[.,,a,.md.,,b,.mbh.,,,m.msolu& ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
................................................................................................... ®ﬂ+b=-q

O Since tre vabe v front of o is the some |
we_can_elmmate b.by Subfrochion.

__________________________________________________________________________ (-0-8)beotte

,,,,,,, T

tngent to € which is paralll to line = 7-toc will have o gradient of -4 since parallel lines have
the same Gdiont.
So. i we. can find the coordinates of . the poimts on C with o . qrodient  of -1t using the drivative, we can
Find Aheie RO,
For this, wa will_use twe . diféorenticled _eguotion  for C ond . swketitute e fond values of o and . . .

P 6 0 2 5 7 A 0 2 9 3 6
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Question 10 continued

(Total for Question 10 is 10 marks)
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A
Diagram NOT
accurately drawn
hcm
v

N’

Figure 4

A child’s toy is made by fixing a solid right circular cone, with base radius »cm and
height 4 cm, on the flat circular face of a solid hemisphere of radius 7cm. The centre of
the base of the cone coincides with the centre of the hemisphere, as shown in Figure 4

Given that 42 + 6r =15

(a) find the upper bound for the value of r.
Give a reason for your answer.

The volume of the toy is Vem?

1
(b) Show that V = 57[}’2(15 — 4r)

W% find the_upper bound of r,we_ ficsk vesd . malee £ e suiipct of the  eqafiow. . ..

..... YT

............ L T

Since.ue want _the_upper boud of v, h must be as.small os possible S we con. asume hs0.. ...

.......... P 0800
3

e P ST We use the & sign. Snca it is. mok melusve.

|: Volume of cone = ;mfzh:|

4
Volume of sphere = EWS
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Question 11 continued

0o find _on_oxpression. for the..tofol _volume, you. veed . fp...find e vihiwe of Hhe_cone ond sphere. ...

XTxr'x —L'h'

Volwme. .o cone: 3 " 77T 8 e e

......................... ‘3
Nm,,.laou..,m..h,,mn e the given ven_egu ation  h+br=15 t mhhhmbdut ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
h*‘f—ls .................................................................................................................................................................................................................................
Tl wolume = S ST 5.).3“,..5.:..]5,.“ ..................................................................................................................................
________________________________ = %"‘()*

................................ o U L LN
= 51r" 5- -'lr3 Slwhh'

................................................................... )Tﬂk;u‘tﬂ‘-}ad’bl‘ _

_________________________________ '31"('5‘*'

Question 11 continues on the next page
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Question 11 continued

1
(c) Complete the following table of values for V' = 3 arX(15 — 4r)

Give your values of 7 to one decimal place.

rol0 0.4 !70.8 }*_1.2_ 16 2.0 2.4 {
v 0o ! 7.9 } 5.4 231 29.3 32.6

(d) On the grid opposite, plot the points from your completed table and join them to
form a smooth curve.

The volume of one particular toy is 26 cm?

(e) Use your curve to find, to one decimal place, the value of r.

The manufacturer of the toy decides that the value of V" should be twice the value of 4.

(f) By drawing a suitable straight line on the grid, find an estimate, to the nearest integer,
for the value of V.

.(c)..&bsiﬂuh...euh...vdue...oo(..r..'uin..ihe...aim....u’nﬁm....‘-}q....volme .........................................................................................................

Vegw(fU5-1)= 1638

R
(D) Snce._the value of V is hice kol by we com wurtiphy e egpabion of b for V.o

B can v pit wis eqgaion for o line. vith gdiont -0 oed goidersgt o 20

34

P 6 0 2 5 7 A 0 3 4 3 6

VIYY SIHL NI 31LIYM LON Od

HLNEILHM IONOA

Yauy st

1ONOa

YISV SIHLNEILIIM


Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A



Leya A




DO NOT WRITE IN THIS AREA

- DONOT WRITE INTHIS AREA-

‘DO NOT WRITE IN THIS AREA

( )

Question 11 continued

|~ &
a0 42

35 4

30

\V=30-12r

Turn over for a spare grid if you need to redraw your curve.
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R O RN O 0 Turn over »
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7

Question 11 continued

Only use this grid if you need to redraw your curve.

V 4
40

Ll

35

30

25

20

15

10

)
R 4

(Total for Question 11 is 14 marks)

TOTAL FOR PAPER IS 100 MARKS
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