PMT

I
g Please check the examination details below before entering your candidate information h
[ Candidate surname Other names )
.
Centre Number Candidate Number

Pearson Edexcel International GCSE

Time 2 hours 30 minutes ::fzfznce 4M B 1 /02

Mathematics B
PAPER 2

\. J

( You must have: Ruler graduated in centimetres and millimetres, Total Marks
protractor, pair of compasses, pen, HB pencil, eraser, calculator.

_Tracing paper may be used.
" 7

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

® 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.

Turn over

©2022 Pearson Education Ltd.
P 6 8 8 1 8 A 0 1 3 2

Ty Pearson



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

1 (a) Write 248000000 in standard form.
1)

(b) Write 2.56 x 10™ as an ordinary number.
(1)

(c) Calculate, giving your answer in standard form

2.5%x10% —1.3x10%
1.5x10°%

(Total for Question 1 is 5 marks)
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The mean age of the 7 friends is 8 years.

(a) Work out the value of a

(2)

(b) Find the median age of the 7 friends. @

There are 34 passengers on a bus.
The mean age of these passengers is 49 years.

11 of these passengers are pensioners.
The mean age of these pensioners is 72 years.
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(c) Calculate the mean age, in years, of the passengers on the bus who are not pensioners.
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3 Triangles A and D are drawn on the grid below.

Triangle B is the image of triangle A under a reflection in the line with equation y = —x

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

Triangle A is transformed to triangle C under the translation

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

(c) Describe fully the single transformation that maps triangle A onto triangle D.

(2)

(2)

3)

™
\

-10

A spare grid is on the next page if you need to redraw your triangles.
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Question 3 continued
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Only use this grid if you need to redraw your triangles.
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4 Acurve C has equation x> + Yy = 64
A straight line | has equation 4y + 3x = 40

Show that the line | intersects the curve C only once.
Show clear algebraic working.
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Question 4 continued

(Total for Question 4 is 6 marks)
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Diagram NOT
accurately drawn

Figure 1

Figure 1 shows triangle OAB
. —> —>
Giventhat OA=a and OB=Db

(@) find AB in terms of a and b

(1)
The point C lies on OA such that OC:OA =1:3

. . — 2 —
The point D lies on OB such that OD = r OB

Given that the point E is such that ABE and CDE are straight lines,

(b) find and simplify an expression, in terms of a and b, for AE
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Question 5 continued

(Total for Question 5 is 7 marks)
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6 a2 P aa [ 14
2 4 .|
Given that the determinant of B is 10

find B
Show your working clearly.

(7)

b
Determinant of matrix J = ad - bc
c
b 1 d -b
Inverse of matrix - -
d ad —bc\—c a

10
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Question 6 continued

(Total for Question 6 is 7 marks)
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Diagram NOT
accurately drawn

38°

Figure 2

In Figure 2, ABCDG is a circle, centre O

EDF is the tangent to the circle at the point D
ZABC = 86° Z/CDF = 38°

The length of the arc AGD is 0.8zcm.

(@) Giving reasons, show that the radius of the circle is 1.5cm.

(6)

(b) Calculate the area, in cm” to 2 decimal places, of the circle ABCDG
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 8 marks)
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All 66 students in a drama group take part in at least one of the four activities given below. G

acting (A) dancing (D) singing (S) stage management (M) A s
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17 take part in acting and singing
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16 take part in acting and dancing
33 take part in singing s
37 take part in acting
29 take part in dancing
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or Slng'ng :0,:,0‘0,0

(@) Show all this information on the Venn diagram, giving the number of students in KK
each subset. S
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(i) n[A~DNS'T) B

One of the students in the drama group is selected at random. S
Given that this student takes part in dancing, o

(c) find the probability that this student also takes part in e

1%

(g
Vi

5%

KGRI A
RS
3 M) -
S b
o

(i) stage management,

X
2V
XK

IR

0% %

NS
<M

00

9%

<
R
dogote!
XS
K

(if) singing. R
X o2

16

P 6 8 81 8 A0 1 6 3 2



RS

o5

IR
90
%%’

QKL

S

%%
<

LR

SERRRKR

X

oo
pofotetesst
KL
3L
29ttt

RS
o
S
%3
(G
5

25

Q0

BRI
"
i,

%%
KK

<
QL

665
RS

b
S

99 %
o
=y
250

O
batoesetets
ISR
LA
soselee?
RLRK

OO
(LR
RIS

“INST

LWk
SRR

%
5%
2etelotet

K

K
RS tetoteteteotetets
ORLELLEIS
SCERIE
ek
S

¢
X
5
L5

%3?
BEE5

<
S
bose%s

X8
2
5

0
0559
KR
<o
oo
K5

<
S
bose%s

X8
29

QOO
SRELRS
X
<50
555
tttete?

<

otetete%s

RS

e e
SRS
585

¢
RES
X
ALK
oo
ek
oo%e%

RS

IR LRRKLR,
SSELRRKESS

%
CRIIIEARIKIHRK

<

::::‘ SR
o0 J
2

5%

%
X

(RIS
SIRARNK

(X
55
So%ss
%

Sosetones
]
CRKLKLEK A

2%
XS
g%
‘0”‘::

0>
RS
ot
SR
s
RRRIELRLLRRIERS

(X
5K
XY
0SS
%
<
K

000
53R
BB
SRS
5K
KRR
85

%
<

06
KKK
XX

5

5555
55

25
K
poseds

0%
RAKEKKL
bt

R :::
PR

35 AN
XXX

258
CRORLRLLELELKS
SRR i SR s
R EEAARLEA> NN [
X RN |
e N e e

KRR
KKK

0% %% %

bove!
SRR

ORARIARKARARAKH

LRKLHEK

OIS
oo

80908

S

!

050598

%
0%
o%
X2
0%
%
b

( )

Question 8 continued

(Total for Question 8 is 9 marks)

. J

R R .
P 6 8 81 8 A 0 1 7 3 2

Turn over »

PMT



Diagram NOT
accurately drawn

30m

A

Figure 3

Figure 3 shows three points A, B and C on horizontal ground.
A vertical mast BT of height 30m is at point B.

The angle of elevation of T from A is 32°
The angle of elevation of T from C is 25°

The bearing of A from B is 195°
The bearing of C from B is 280°

Calculate the bearing, in degrees to the nearest degree, of C from A.

a b c

Sine rule: — = —— = —
sind sinB sinC

Cosine rule: a* = b* + ¢* = 2bccos A
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The production costs of building a Kimo boat are

$L for labour
$M for materials
$H for overheads

In 2020, the total of the production costs for a Kimo boat was $120000 where
L:M:H=5:3:2

(@) Calculate the value of H in 2020

The production costs were different in 2021 from what they were in 2020

The labour costs had increased by 10%
The cost of materials had increased by 5%
The overheads had decreased by 4%

(b) Calculate the percentage increase, from 2020 to 2021, in the total of the production
costs of building a Kimo boat.

Gordon bought a Kimo boat and sold it a year later for $360000, making a loss of 25% on
the price for which he bought the boat.

(c) Calculate the price for which Gordon bought the boat.

Gordon sold the boat to a friend living in Hungary. Gordon’s friend paid Gordon the
$360000 in Hungarian forints.

Using exchange rates of
£1=9%1.35 £1 =388.50 Hungarian forints

(d) change $360000 to Hungarian forints.
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11 (a) On the grid on the opposite page, draw the straight line with equation

(i) 4y-3x

6 -3<x<4

(i) 3y+2x=15 -3<x<4

(4)

(b) Using your straight lines, find an estimate, to one decimal place, of the solution of
the simultaneous equations

4y -3x =6
3y+2x=15
(1)
6+3x 15-2x
< 3

(c) Hence, or otherwise, solve the inequality
(1)
(d) Complete the table of values for y = x> - 2x -1

X -2 -1 0 1 2 3 4

(2)

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

(2)

(f) Using part (a) and part (e), find an estimate, to one decimal place, for the range of
values of x for which

11
x2——x—§<0
4 2

Show your working clearly.

PMT!

SLRRK
LR
Joteotetess

%

€05
ey
jo
g
b

¢
23K

X
S
J1:3
Avave
255

<
55
o5
fﬁ
%
e
K5

%

%
<

oA
> 8 &
XS
Seton
XXX

X%

%%

o

d30%e!
Xivi
kY
e

S
3%
Cove

X%

4
o
905

O ettt otetetetetetetototetotetotes

K8
5

<
%

R IEIRI KK

K RRIERIICIKARIRICKR

%

ot
ot
0%
ot
ot
ot
0%
s
.:
&
o
&
o
&
o
&
o
5»
&

&5

KR
SR8
RS
%ﬂ?&%

%

<>

00
%
N
25

p%etoN

Y
4 K
TSNS

%
2RI

st
K
>
3

<

RIS,

QELRELERE
S0ty

ORI
HRNHHRN
P000T00%00e% v

RLRIRLL

GRS




PMT

4 N

<

R
RSB
000

N
Sosesesed
QKKK
KK

%%
<

LR

%
SERRRKR

X

SR
Bosesetoteses
LSS
SNEE
LS
RRRRKS

e
5

255

KL,

Question 11 continued

oy

o0
X

020!

<2
%

XL
%
<

<

<K
<X
5

é§§ 5
2K S

2
odote!
R

S
KK
IS
SoSSessotetes
288

RRERES
0. X
o

<55

X

<

ER8

PR RKILRS
BN
poeetele

LR

%%
KKK

%
SRR
XK
RSKKL

RS

LS
KRR
SSAEXC
X 3
X%
7050

bt ?3
S
S
Boss o

el o
RKRIRIIRKKS

%%
2

X
%

Sosesetetels

OGN
RRERELIRLS,
T S

06
boses
%8
050508

KR KRR

botaleietolotetels

CRLRRKKLK

CRLLRLZRRLRLRRRS

2%
XS
g%
‘0”‘::

<5

%
¢S
2K

0%
0508
X XX
1502
X
5

%

XXX

o2otete%els
SRR
SRS
2585
5

2%

5
KEELRS
oo%e

<5
RK

<
o

&
5

SR
%

5

2o

55
R

67
KKK
hasetes

S5

5K

A
AR
o
e
‘0

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

2
?§§§§ SO N
ORI ALIENY

LR ARL XK

s

o2}
o todeteds

KL
KKK

LKL
RS,
ZRLRRLRKLLS

bove!

LRKLHEK

ORIICIRIHK

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b

27

VD 0D A OO R —
Turn over »
P 6 8 8 1 8 A 0 2 7 3 2 urnove



r’

Question 11 continued

PMT!

LSRR
KRS,
LRI,
SRR
G,

06
S5
N
e etk e
R

QK
fateteletetetetos
o 1 30
o= %
TR

<
Y
e

(>
X
)
25

O
RRLSERLIEN
gt

o2

ORI
SIHIRIHKRIRIHLIKLAS,
LRSS

SRR RIS

s?‘
s%
%

<

<
5
20%%%
o
%

R
o> ated
..:»v«%’
KL
S

R
S
X %

X
[95% >
< X A
SSHELLS,
JoSosesates
25

SRR
(90950509
o



PMT

4 N

RS

o5

0K
35
oS

<
25

255

S5

QKL

S

%%
<

LR

SERRRKR

Question 11 continued

L
XSRS
RS
potetetoteds
205626%%¢!

e
5

255

KL,

oy

o0
X

020!

<2
%

XL
%
<

<

<K
<X
5

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

YA
7

<
%
%
d%%
%%
XKL
<R

0%l

RRELES, &
0f§'0
ZRRRRKLS

X
R
SRS
odesotese!
RSB

25

255
0%l

KX
1500 %
S
SRR
5K

%
%%
RKK
LKL
<

ER8

PR RKILRS
BN
poeetele

LR

%%
KKK

%
SRR
XK
RSKKL

RS

LS

& o‘z‘:’
..
PO ma et
00 1330S

bt ?3
S
S
Boss o

g

Y%

Y%)
SN

L its
R HKIIRILHRKK

e &
%

55

<X
KGR IRAKLEAL A

X

CCRICIA
ALK

OIIOKIOKIIRD
IR
096%:5%%%

%
K
d‘

botatetetototet

OG0
2
58
5

2%
0%
oK
5858
oS

<5

%
¢S
2K

KRR ARIAK K ARIRAKAKARRA

0%
0508
X XX
1502
X
5

<V

%

XXX

o2otete%els
SRR
SRS
2585
5

2%

5
KEELRS
oo%e

<5
RK

<
o

&
5

SR
%

5

2o

55
R

<
<535

oo

R

SRR
oy, 105000
0
CRE
KL

2
190%%% XX O

S e eSS

X KKK XA Y I
SR AINIAN
Dasesetatetetetetotetotoastaretore;
5 2

KRR
KKK

0% %% %

OROERIIOK
ERHEKS
fo%e!
ZRLRRLRKLLS

(Total for Question 11 is 13 marks)

VD 0D AT OO O o
Turn over »
P 6 8 81 8 A0 2 9 3 2 urnove

5

5>
oo
80908
5%
2%
!

%
0%
o%
X2
0%
%
b




7

12 The function g is defined for all values of x by
g:X—5-x°

(@) Find g(-4)
(b) Write down the range of the function g

The function f is defined as

(c) Find fg(2)

(d) Express the inverse function f™* in the form f™:x — ...

©)

(e) State the value of x that must be excluded from any domain of f™

1)

(f) Express ff(x) in terms of x giving your answer as a single fraction in its simplest form.

3)
The function h is defined for all values of x by
h:x— x(x+ 1)
The function m is defined for all values of x by
m:x—ax+Db
where a and b are constants such that a>0 and b>0
Given that hm(x) = 3(x + 1)(3x + 2) for all values of x

(9) find the value of a and the value of b
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Question 12 continued

( )

Turn over »

P 6 8 81 8 A0 3 1 3 2
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Question 12 continued

(Total for Question 12 is 13 marks)

TOTAL FOR PAPER IS 100 MARKS

32

P 6 8 81 8 A0 3 2 3 2

PMT!
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