11171/

Please check the examination details below before entering your candidate information
(Candidate surname Other names )
_J
Pea rson Edexcel Centre Number Candidate Number
International
Advanced Level
e N
‘Tuesday 13 October 2020 )
4 N\
Morning (Time: 1 hour 30 minutes) Paper Reference WMA14/01
Mathematics
International Advanced Subsidiary/Advanced Level
Pure Mathematics P4
\_ )
e N
You must have: Total Marks
Mathematical Formulae and Statistical Tables (Lilac), calculator
\_ )

Candidates may use any calculator permitted by Pearson regulations.
Calculators must not have the facility for symbolic algebra manipulation,
differentiation and integration, or have retrievable mathematical
formulae stored in them.

Instructions

® Use black ink or ball-point pen.

® |[f pencil is used for diagrams/sketches/graphs it must be dark (HB or B).

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

® Answer all questions and ensure that your answers to parts of questions are
clearly labelled.

® Answer the questions in the spaces provided
— there may be more space than you need.

® You should show sufficient working to make your methods clear. Answers
without working may not gain full credit.

® |nexact answers should be given to three significant figures unless otherwise
stated.

Information
® A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
® There are 9 questions in this question paper. The total mark for this paper is 75.
® 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.

® Try to answer every question.

® Check your answers if you have time at the end.

® If you change your mind about an answer, cross it out and put your new answer
and any working underneath.

Turn over

©2020 Pearson Education Ltd.
P 6 5 7 5 9 A 0 1 3 2

Pearson



1. Given that 7z is an integer, use algebra, to prove by contradiction, that if #’ is even
then 7 is even.
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2. (a) Use the binomial expansion to expand

_L
(4-5x)° <3

in ascending powers of x, up to and including the term in x* giving each coefficient as
a fully simplified fraction.

“4)
f(x)= 2+ kx where k is a constant and |x| < 4
V4 - 5x 5
Given that the series expansion of f(x), in ascending powers of x, is
3 2 :
& Ex + mx” + ... where m is a constant
(b) find the value of &,
(0]
(¢) find the value of m.
(09
(a) Get the la_ | L Expansion  from the formwa Pooklet:
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2! 3!
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Question 2 continued
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YA
y — eO.Sx _2
0
R
Figure 1

Figure 1 shows a sketch of part of the curve with equation y = e -2

The region R, shown shaded in Figure 1, is bounded by the curve, the x-axis and the y-axis.

The region R is rotated 360° about the x-axis to form a solid of revolution.

Show that the volume of this solid can be written in the form aln 2 + b, where a and b are

constants to be found.

(6)

Formudo. for Volume of Rovolution awound the x-axis:

b
V= mly2dx
19

a

“wheve o ond b oore the ponts on the v-ns bownding the areo

_Let’s get the lmits:

=0 D

0:e® -2

2:0%"

dx

n2= |ne? apply (n's on both Sides
ln2=1 x opply ne™ =

x = 2\n2

_lower bound : x=6" 1

~
Leave

blank

B
O
=§
e
)
R
.
5]
2
e
192
3
X
23

P 6 56 7 5 9 A 0 8 3 2

v3dy SIHLNI'31IIM LONOd

VIHY SIHENEILRIM TON O




( LeaveN
blank
Question 3 continued
< Hence: L
e \l=‘nr Ce¥*-2)" dx
< J
V) ()}
T 2?2 i
; =] e*-4et +4 dx expand bracket
i 0
[= \ PALY
— X
ng: =1[€“-€-e‘+4x]
5 ‘ °
> x L 2\n2
(o) eﬂ[e -8e? 1-43] M1A1A1
a | Jo
2 tn2
smf(e " -8e "+ 4lunn)-(e* ge” ¢ 4(0))
= U\*_ u‘l& -4« | s a
< X
B (4 -8«2+ B2+ 0 uwe niow met=x
<L
!_.)
pa
= = Ti(8W?2-5) dMy
=
=
g . Nolume= Brln2-Sn 1
(45
@)
<
(@)
0
<
vy
o
<L
0
T
=
=
Lid
£c
=
=
o3
=
o
()
% Q3
(Total 6 marks) 7
. J
9

NN 0O 000 R Furn over »
P 6 56 7 5 9 A 0 9 383 2



=V

Figure 2
Figure 2 shows a sketch of part of the curve with parametric equations
x=2-6t, y=t'—4, teR
The curve cuts the x-axis at the origin and at the points 4 and B, as shown in Figure 2.

(a) Find the coordinates of 4 and show that B has coordinates (20, 0).

3
(b) Show that the equation of the tangent to the curve at B is
Ty +4x—80=0
)
The tangent to the curve at B cuts the curve again at the point P.
(¢) Find, using algebra, the x coordinate of P.
“4)

(@) Coovdinoker cf Acmd B QM On kW x-0is, - Y= 0.

0= t3- 4t
0=1(¢t2%- 4)
t=o/, t=t2 vy
Subshiiure t=£2 inh x=...

X 20) - 6(2) xg 2L -6L-2)
=8-1n el RV
Xz -4 %g =20
o A-4,0) Ao -~ B(20,0) #1
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Question 4 continued
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Question 4 continued
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YA
R
0 2 4 Y
Figure 3
(a) Find ln—zxdx
x 3)
Figure 3 shows a sketch of part of the curve with equation
y — w X > 0.5
X
The finite region R, shown shaded in Figure 3, is bounded by the curve, the line with
equation x = 2, the x-axis and the line with equation x = 4
(b) Use the answer to part (a) to find the exact area of R, writing your answer in simplest
form.
“)
(a) ( 2\ar~{ S + 2 lax dx tuwnpLcokion .. By Ports
. S\w'd‘xi\w-Su’udx N
w:nx &) .1
S TR |
R W || =X v X - .\
o < -Luny- j 1AL
X X R
M1
= - 4 (1 gy
X ) x*
= sUax _ 1 4¢ hence [ound
* dM1AL
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Question 5 continued
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Question 5 continued
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Question 5 continued
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6. A curve C has equation

y=Xx x>0 y>0

(a) Find, by firstly taking natural logarithms, an expression for g—y in terms of x and y.
X

)
(b) Hence show that the x coordinates of the stationary points of C are solutions of the
equation
tanx + xIlnx =0
(2)
lu\ u-= XS\“"

(When dif(erentiating y, mulkiply by 94
oy

dx
| : 1 0 Dt
x x
9 MAMAA1
dy - s + Yeosxinx 1900049 (:s on LHS
ax X *
Al
(o) At stotionam goints, 4y .9
[\
. n_.sssim. | liide ot sidan |
x
0= 9nX 4 cogxlnx M1
R
0= % Sinx v X COSXWAX  yunk ply al h, x and divide
*® COSX LOS%
ald By cosx
0= S 4 o inx
COS¥%
0= tonx + xlnx use  SI™ _vaex
COSx®
Al hence shown
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Question 6 continued

KHKHIKKRKRK,

XXXX

XXXX,

XXX

R L,

SR

o%:
b K3
!

RRLRRLRK

9303%3
XK

b
5

%

%
o
3y

N

LRIRLRLS

RRAK
QIR
002!

odetodels
o%0%e!
Sasetetes

%’

3%
3005
KRR
GG
bootets
%
3%

%5
%S
05
%5

Sogogeses

35
3RS

%
00l
XXX
RRLRLRRS

RRKK
0K
QKKK
Pe%e20%!
XX
Sootetes

%0 %%
R

XL
o%%

<
%!

SeSoteteodes
RRRRRRRR
RKKEK
B RRLLLXR
S %otetetetets!

o%
2%
0’0

S
%5
<K
0%

190%%

%%
KRRARAKARARKAK

QOO
SRR

)l ¢
K

19093%
QL

XX
RS

N

XY
O

%

L

<
X
o%

So%odel
odetotelotedototototet

%

0%
0%
0% %

So%ed%

%

O
SRS

O
X

SoSotetotetetote!
oot totetete!
SRLLLLS
19.0.0.0.0.0.0.0.9.9.9.9.

CRRRRRRIRLRLRS

o

0%

.:::
X%
botes

o
0
X
%%
X

P 6 56 7 5 9 A 0 2 0 3 2



www.mymathscloud.com

Leave
blank

Question 6 continued
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7. (1) Using a suitable substitution, find, using calculus, the value of

5

3x dx
L V2x -1
(Solutions relying entirely on calculator technology are not acceptable.)
(6)
(i) Find
6x° —16 D
(x+1D2x-3)
(6)
(i) Use the substitwdion w=yJ2x-1.We Meed new linits and dx=... fointegrate.
New Uwuts: Difteventiate toget dx=...
% w W= (‘u-ﬂ% i \ A\
s — Jusi-i-> 3 BN NI LT R
1= 40 | dx;?in-u'fl_ p\ N o
BN Y LY ' W

/ Uwais

Substituke into twe Inteqval:  pew / W g BN
S
S 3Ix
- 1 ZX‘{

dMAAY = %[%u‘ + u] \n’fegru*e,
1

- 3 ol
= ((Lgm +3)-(5 1)) 0

~ (W

*3 (12-%)

=16 A

ve
blank
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Question 7 continued

i) We need o do Partial Froce.

‘11’16 = A -+ B Y C

(x+1)(21x-3) . (x+1) (u-%l)
Since the vumerakor hon 0 Squoned term, we will have o. quohient (A)
Manipuloke to get commen denomanater
6x 216 = A(x+4)(21x-3)4 BC2x - 3) + € (x+)
se es to substi i hat ts beco 0 make your life easier!
=1 D §-\b= =3 BE2-3)+ ooy’

-10=-58 2 ®=2

: ne- + -3)« -2)- (1¢
S\0TACYC-\Y -2-2
-6= -2A > A=3
a'-16 =3 , 2z _ 1 BAMAAY
(x¢1)(1x-3) (x+1) (2x-3)
[_€x'-16 dx=(3 4+ % __ 1 4.
J (x+1)(1x-3) ] (x+1) (2x-3)

* 3xe2nfxe) - In Rx-3] Reverse chain Rule: divide by
—a

7 denvobae ® A byocker
=3x s ‘)_m!h\!-'_zll\l_lx;s! *c< AlAA

~
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Question 7 continued
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Question 7 continued

X
53
0e%e%
Sotetetetets?

X

Basesatatatetetetotetotoroseseseses

'S 008 &

SRS SEDOS
bot

SRRRRHKS
RS
$XKS

R

%%

o

dooted

OO
0008}
QS
5%

%
5
%
RS
LS

<
2L

<>
%
5%
2
&

$XKS

X

o2

%
XKL
o
Se%e 0%

SRS
bos0ss
2
%

<
2989,
XS
-
%4@k
%62e%!

oa%0%!
09%%¢
o2
R

%
0

O

&L

LS
KK

XS
S
e

<Kl
09 v 0%0]
SPemacss
QAR
g <)
SRS

X
o202
]
A“‘QQ\Y
62562

&
et
X
XK

35
o7
E

3

E
K
%%
o

0"0
R
')

2%
>
<
%%

&&%

<P

X KK
RRRRR

e

K}
R

XX
55

teotetel
Rogreotee
N
N oS
dotoseds

XX
N

INE
AKX

SRR

0000000000000 % 20262656 %e%
1] :’
KX
RS
%ol

o
RS
)€
o)
o

ot sotelotedoteteteotetecazs

o

088
)]
%5

RS
X X
K

o 7
LRRRLRRRLRRRL

29588

X EELERELRLLLRL

Q7

AL
SRS
DOSototetesesesetatototet
RRRRILLLLLS
GLLLIKS

§?§$
$$$
XK

Sossosesetetetetesesess o

(Total 12 marks)

25

LT Furn over b
P 6 56 7 5 9 A 0 2 5 3 2



8. Relative to a fixed origin O, the lines / and /, are given by the equations

4 3
[: r= [—3} + A {—Z] where 4 is a scalar parameter

2 -1
2 2

Ly r=] 0| +u|-1 where u is a scalar parameter
-9 -3

Given that /, and /, meet at the point X,

(a) find the position vector of X.

3)
The point P(10, =7, 0) lies on /,
The point Q lies on /,
. H . .
Given that PQ is perpendicular to /,
(b) calculate the coordinates of Q.
3)

(a) Equate the Qenevol points of the Unes.
[4 +3 - 2421 }

Z-a =4-3p
Use % ond \y Componemkd to Solve simuitontounly for wand As
) 4+3:=2+2) A} SO\
“3-2p=-pix2l -b-4p= -?.\A* wse eiminotion metod
B w - =j-3=2 @0 s
N V0 S T { | W TV
__ Wp=-5 MAAA
Suoshiture into (2 Lomponemk to check tnok thoy inkerfect:
1-(-4) = -9-3(9)
6 =-1+15
6:=6 v
Hence Poid of intersection \m’ns G

) -

-8
=(L‘] poiot_of inkevsectiow
A

P 6 5 7 5 9 A 0 2 6 3 2
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Question 8 continued

(b) Since & lies on Ly, we can take O on the queersk point of L.
- 1.*2\4.“
{"\.}B\k
) = - 9
Get PQ: ?Q =00 -of
. [u 2\*\
-q‘f%“

-8-
sa=[ “*)
“9-3p

1)
-3
0
We've thax ?() is ar Xe Ly . ﬁ) =0

foc
-8-w] (2
{‘*-g }' -11:0
-%-3p -3
U-B-2) = 1(3-p)- 3¢-4-30)=0 Ayt
lo*4p—Ye w2t tqu=0
14 -4
We % Valwe e o
oux found  volue inty the Tw.m point of L, to qek the coordinatesof &.
1.*2\1.‘
"\&-&3\&

= 'L*'L('L)
°°'[ -4 \
-a-3(-%)

10
63-{%*) 5 aly,x, -9)
E

2 J
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Question 8 continued
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Question 8 continued
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9. Bacteria are growing on the surface of a dish in a laboratory.
The area of the dish, 4 cm’, covered by the bacteria, ¢ days after the bacteria start to grow,
is modelled by the differential equation
3
2
w“_£
de 5t
Given that 4 = 2.25 when ¢ =3
(a) show that
" 2
qt +r
where p, ¢ and r are integers to be found.
()
According to the model, there is a limit to the area that will be covered by the bacteria.
(b) Find the value of this limit.
2
30

P 6 5 7 5 9 A 0 3 0 3 2
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Question 9 continued
(o) We need to Sclve twe Diffeventiol Equakion.
i w_at
— =
: at G4
T .
5 (L da=(1 at  Seporote Vaviolles by guowping
= JAt st : i
o : M1 the ke teyms onone. Side
= (A% da=2fe?dt
= ' s
2 .
(@) _"‘.' A=, w4
() 2 5 "
c2 -.1 ¢ MIMAAL
NA St
CSubstituhe in A=2.25,t=3 ond solve por c:
S BT
= v2ag  sB)
=
(V) .L-.;'—-C'—')C:"q M)
T 1% 2 1
= . r .
i ~ Substitute ¢ bockin and maokipulske ko gek the meeded form:
E -2 - = ’ - u
= NA 5t 1S
=
o
= 2 _1'.,.1 m"!ﬁ‘“!! both sidos hl‘g -4
3 VA St 15
2 . 3+19t do common demaminakoyr
VA 15¢
33 1o 344t _divide both sides by 1
}\ Ja 30t
= (L)s (_3xtat '
o Wal V30t |
<.
L)
E JA-= 30t
;‘ Aq4 43
E A= (}_m‘ﬂ ’ Squane both sides
o A
= M1A1
=
O
2
o
()
. _J
31
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Question 9 continued
30t 2
() Azt '\ divide au O} RHS byt
\ 19443 / 8
t
v S
As t o0 : A=[30 )\ 3
\1q+3_) 3 =
‘Lontr oo, 3 0 =
0\ |
5z =) M1 m
\ 14/ =
—
L
5 As to oo A=900 -2.40cmt A1 »
‘ 361 =
=
m
P
,
@)
5
=
=
&
=
m
2
-]
=
v
P
=)
Tl
-]
% U
o
2
B
=4
388
2
o
b
S
Q9 :ig
(Total 9 marks) :
TOTAL FOR PAPER IS 75 MARKS
END )
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