R66785A

©2020 Pearson Education Ltd.

nnn/

4 Please check the examination details below before entering your candidate information
(Candidate surname Other names h
_J
Centre Number Candidate Number
Pearson Edexcel
Level 3 GCE
~ ~
'Wednesday 7 October 2020 )
~ )
Afternoon (Time: 2 hours) Paper Reference 9MAO/01
Mathematics
Advanced
Paper 1: Pure Mathematics 1
" _J
( You must have: Total Marks |
Mathematical Formulae and Statistical Tables (Green), calculator
L " _J

Candidates may use any calculator allowed 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.

® |If 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 16 questions in this question paper. 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.
® Try to answer every question.

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

Turn over

©

Pearson



1. (a) Find the first four terms, in ascending powers of x, of the binomial expansion of

1

(1 + 8)«1)2

giving each term in simplest form.
3)
1
(b) Explain how you could use x = == in the expansion to find an approximation for J5

32
There is no need to carry out the calculation.
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7

2. By taking logarithms of both sides, solve the equation

3p-1 210
g =5

giving the value of p to one decimal place.
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7

3. Relative to a fixed origin O
e point 4 has position vector 2i+ 5j — 6k
e point B has position vector 3i — 3j — 4k
e point C has position vector 2i — 16j + 4k

__)
(a) Find 4B

(b) Show that quadrilateral O4BC is a trapezium, giving reasons for your answer.
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5. A car has six forward gears.

The fastest speed of the car
e inl1¥gearis28kmh’
e in6"gearis 115kmh’’

Given that the fastest speed of the car in successive gears is modelled by an
arithmetic sequence,

(a) find the fastest speed of the car in 3" gear.

Given that the fastest speed of the car in successive gears is modelled by a
geometric sequence,

(b) find the fastest speed of the car in 5" gear.
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r

6. (a) Express sinx + 2cosx in the form Rsin(x + o) where R and « are constants, R > 0

T
and O<a<5

Give the exact value of R and give the value of « in radians to 3 decimal places.

3)
The temperature, §°C, inside a room on a given day is modelled by the equation
0=5+sin| =~ 3| +2c0s| = -3 0<r<24
= Sin 12 Ccos 12 SI<
where ¢ is the number of hours after midnight.
Using the equation of the model and your answer to part (a),
(b) deduce the maximum temperature of the room during this day,
(1)
(¢) find the time of day when the maximum temperature occurs, giving your answer to
the nearest minute.
3)
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(=2,13)

25

Figure 1

=V

Figure 1 shows a sketch of a curve C with equation y = f(x) and a straight line /.

The curve C meets / at the points (—2,13) and (0,25) as shown.

The shaded region R is bounded by C and / as shown in Figure 1.

Given that

e f(x) is a quadratic function in x

e (—2,13) is the minimum turning point of y = f(x)

use inequalities to define R.
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~

8. A new smartphone was released by a company.

The company monitored the total number of phones sold, 7, at time ¢ days after the
phone was released.

The company observed that, during this time,
the rate of increase of n was proportional to n

Use this information to write down a suitable equation for » in terms of ¢.

(You do not need to evaluate any unknown constants in your equation.)
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Figure 2
Figure 2 shows a sketch of the curve C with equation y = f(x) where
f(x)=4(x-2)e™ xeR

(a) Show that f'(x) =82 +x—x)e ™
(b) Hence find, in simplest form, the exact coordinates of the stationary points of C.
The function g and the function h are defined by

g(x) =2f(x) xe R

h(x)=2f(x)-3 x>0

(c) Find (i) therange of g

(i1) the range of h

3

€))

3

22

(XXXX >

,,”:’«/': 3

’0,\’0\\ &
2RLLRS

CRKS
/;\’

R
S
553

X

oodededes
e
S8

REIRKAK
0,:::,0,:
RS

:&t&:\tz
8 %!
s

R
S
)
)C
%

RRHRIITIKRR
SRR RO saeatess

PgCatad

XX
XX

%
L
pharete
0K

%
K

-

XX
NS
NS
%V‘V’“‘.v
LRI

/
5
]

&‘

3
0%
o2e?

[
<

‘

% 4

XX
! &u
SRS

g%

RS

%5
ode%s

3R
3R
o2e%s

XXX
oo

: \\/yxa;@/ 00
0’::“‘

55
<%

=Es

0%
0.0
s

0%
X X
o

9% %
000
o

oot Se%
0% a
35S
LRXX%
XL



255

0% %
GRRR
o203
IR
35

65%0%%
29
KL
2RI
RS

09090902090 %%%%
:.000.
X

S5,
2R

o
%%

RRRRX,

28
betete!

0% %
GRR QR
Stotetotetetotets!
Sateteseseseseseteteteteses

RIS

D osesetetetetes

036%%%

o%
Q@
d

R

%%

oo 7 &

W B CEN
RIS

KR IKRKIRERLKIKKL

X
9%
000

X KKK

050%% % % % %%

SIS
O0RRRRRII
2558
SRLERRRS

X XK KX

XX

KRS
SRR

090%%0%%
XX

XX
X RREIKRERIKRKRL

5005

o205
RN,
RRLLLLLLLS
Sasasetetetototototes
LK

Dgaseceseesed
LS

o
oS

0%0% % % %0 %00 % % % %%
R

XHRHRHRXRXRLS

2
o

XX

NS

< >
oo
RS

0

Q

XX

&

293
RS
2950598
KW,
3RIERTRR
CRRRLRRK

S
$99.9.0.0.0.9.9,
KKK
XK KK
’0’0’:’0’00
X XKAKAXKX

X
O

050505 % % % % %%

SoSotetotete!
dootetotete!
28
o
2RLR

X
553
RRXX

oS
0%
255
posose:
R

33
35
X5

S
KKK

SRKK
e
0020002020200 %% % %%
Sasasesesetotetetotototess
%
0RRKS

0%%% %% %%
SRR
XX
X
SIS

dogetedes
X
pasasesetetesototototoss

oo

%5

0202050 % % %%
3%500
bodetotels!

o5
O
XX
&

2L

%!
28
QIR
2%
oo
P%62e%!

X
X

SSodel
oo
0%}
ee%

...0..0.000000
XK
X XK
25055
XOKKAKKH

%

35

%
L
L
QL

%
0!
o
5

385
RS
KKK

S

¥

R
ol
1008
A s
3%
55

e
%

Q

0
0%
KK
=N
R
3
o2

X XK

QA
PSoseteteses
0%% o)
o e
00593

020200

o%

X

0.
0

55

%

XXX
5%
35

%%
XX

X

XX
B

09

%
%

02

%!
098

2

%!

9%
S0
0'0
0.0

X
’0.0.0.0000
SR
REKK
X XK
XK

096%%
<
%%

X

OO
oS

0!

000

0t

¢
3!
255

8
&
0203
Do%ed
XX
%!

%S
0
6%

O
RIS
RS RRRRS
Weodetotetetotetotet
QIIEIEKKK
HRHRRRRRLS:

<0
o

06K
ofogetels
=
A0S,
KL
RRXKS

%
X

prece
%
KRR

(3

0%
2888

X
e

0%
XL

6
X
%
%2
A
r
%
oo’

K
e
S
Kosotl
X X
XK

X
2092058
% &
K
eIt
%%

%%
X

9

X X

04’;:
e

%
o2’

r

Question 9 continued

23

Turn over »



090%%6%% 090%%6%%

4 T\ KR B8
KHHRRK KEXRRK

SEEEEL RS

Sas

KRR LR

. . LRLRRL LXK
Question 9 continued SRR KK
ues BB S8R
KHHRRR KELXRRK

SEEEEL RS

SRULRRS SILLREK

sas oo

IRXHRLS SRS

<
5%
25
10
LS
%5
58

’%
SERKK
Do%e; | 1 0%
Dover
bage =
s
KX
K&
PO,
K
K
K
% 4
pooge’
XS
S
2
oo
pos.
%87
0o
o
PO o
poode
poose
poode--
K
&9
po%,
o
oot
Dot~
Dos%
Doter
Dosel
3 0:03.,
> SO
9% D8, e 008
09203 QLKL
% S Sototete!
CHLRAHR LR
SRR KKK
Soreo0es RRIK
SRR SR
SRILLRS LIRS
S Sootete! K
QLR LR
IRUIKS S
IR 2RIK
IRLRS SR
RLRHS SRR
S Sootete! K
LR SRR
IRUEIKS KK
K 2RIK
XRLRS SR
SRXRKS S
S Sototete! e Sootete!
CHLRAR SRR
SRR S
oot 2RIK
XRIKS S
ORI KK
S Sototete! K
CHLRHR LRAILRL
IR S
R RAIK
RRXLRR R
CRALLS SRS
QRS IR
258 o Setotete!
5 RS
555 Basesesesets
[ KL
SIS
ALK
poo%e v:ed
SRS
KXEEZRL
SRS
9% = 938!
KRILK
DOSo( ¥ 908

S
SMEX:
RS
BO08se ~ 102
SRS
0% RIS
& SIS
%5 9% % 3
&9 D% & 0%
S5, NS
bose: SRS
=

'8 [ )
SR S0 0 202
SRR SRS
2R 2R
3R 2R
ZRRRS 2RI
ZRERLL KL
SRRRLLS SRR
ZRRRS 2R
SRR SRR
SIRILRS SRR
SRHLLRS ILRRS
2R 2R
ZRRIKE ERRRK
GRS SIS
SRHLLRS LR
2R 2R
ZRRIBKE IRRKE
GRS SIS
SR S
SRBBEE I8
2R 2R
SRRIBKE IRBKE
SXRRR  SXRKI
$$§§§ $$§§§
2R 3R

.:
<&
doTasetess
38
o

1959 %

%
3255
COLKS
Y e

b (oo

P ;
RIS
s
SLLLK
Dove; | 1 lo%

&

ik

X

bove:

Dot

Doses

5
DO eiss
L2
S5t
LXK
ooy
:‘:‘0'0’:0
2R
53555
% SRLEER
25 2RI
SR
XS SR
CLRAHR SR
RIS IKKK
LRI SR
IR 2K
QLKL S
CLRAR SR
IRUIRR KKK
IRIKS I
RLRRLS SRR
\ S KSR

24



SR XL M \
SRS S50LRS
SRIRRKS LRLLKS
URALREL RS
QRIS SRR
GRS 0L
20K S90S
5
QLRI SREL u i i u
ZLRIKS SRR 1 1
GRS S50LRS
GRS S50KRS
&5
SR 3258
2% SR8
25555
255

o5 %
55
L
L
%
b%es

o%

XX

o

§ )0

00.0
3K
%

<

%

9%
X

K
o%

K

X

%%
o%%
g

. ¥
e
X

%
% o
XN
X

.,

%

6%%
X X

o

C3SHRIIRRK
SRRHIKRRS

090 % % %% % % %%
IR K KR RKRK
R

Sode20t0%0 2020 %0 % 2ete % te et %!

2K

RK
L

AR HHHILRLRLILAHHHH KL

XX

X X
3XXXS

3XXXS

RS

090000000 200000000000 000 0 %%
%%

oSoSesesesatotototetetetetototoseses
2R

oSS esosesetetetetetesesesosatetotetel 1 ok
%S b

0900000000000 000 0000000900, %:%

S
<5
RRS

QR
O
L

G000 2020205026220 %0 % 2e%e % %o tete %!

:90%%%

deTededs
Pl
5K
2K
K
5555
35

X
%8¢
SRS
SR

% %
P & 0

PP

RIS
e
0%

oo e
<
2
e %
CRRRRKKL
096%%:%%
CRRAKRKKR
o5 X
KRR
ERRXLRS
090 %0 9% %
X 0% %
CRRRIKS
SRR SR
CRRRRKKL [0 009%%
096%%6%% 696%%%%
100 %% o5 %
SRR SRR
LRI SRS
096%%6%% 696%0%%%
KR o5 %
SRIRRKS SR
X RRKL CRRRKRKL
SRR

0%

X
XX
b
<%
5

096%%%
3000
9.0
009%:%%
X RKKKX
SRR
OKKAKKH

0

%

R
0.0‘00

00X
ofogetels

=7

o o SOt
s latatete
XK

1%

L,
S0
o
s
WIS
KRR

<
3,
%
XK

4
0%

O
FHIES

PHI
be%e%e%e%

%%
oo
N
]

XL

XX
o

XX
Sede

S5
3B
Ui
RO
SR
PO %0
S 55
<X g}
peos » e
PSR ates
SREIRR
R
S

(XX

QUKL
TP
INE)
X XX
KRS

d00%e
XK

o
XX

L

X

A

¢
5
AN
dsetosete!
o265

255
925}
900K

QIR
ototetodet
Sootetode
Soodedodes
S8
XRRS

(Total for Question 9 is 9 marks)

2L
%!
2%
2%
do%ess
35

%
QR
RS
otodet

0
9055

25

Turn over »



7

10.

(a) Use the substitution x =u”+ 1 to show that

10 q

3dx 6 du

s (x=1)(3+2dx -1 B L u(3+2u)

where p and ¢ are positive constants to be found.

(b) Hence, using algebraic integration, show that

10

3dx

s (r=D(3+2Vx -1

=Ina

where « is a rational constant to be found.

C))

(6)
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Figure 3

Circle C, has equation X’ +y* =100
Circle C, has equation (x — 15)° +)” =40

The circles meet at points 4 and B as shown in Figure 3.

(a) Show that angle AOB = 0.635 radians to 3 significant figures, where O is the origin.

The region shown shaded in Figure 3 is bounded by C, and C,

(b) Find the perimeter of the shaded region, giving your answer to one decimal place.
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-
12. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(a) Show that
cosecf — sinf = cosfcot 0+ (180n)° neZ
(&)
(b) Hence, or otherwise, solve for 0 < x < 180°
cosecx — sinx = cosx cot(3x — 50°)
6))
.
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r

14. A large spherical balloon is deflating.
At time ¢ seconds the balloon has radius »cm and volume ¥ cm’
The volume of the balloon is modelled as decreasing at a constant rate.

(a) Using this model, show that

where £ is a positive constant.

3)
Given that
e the initial radius of the balloon is 40 cm
e after 5 seconds the radius of the balloon is 20cm
e the volume of the balloon continues to decrease at a constant rate until the
balloon is empty
(b) solve the differential equation to find a complete equation linking 7 and z.
()
(c) Find the limitation on the values of ¢ for which the equation in part (b) is valid.
(2)
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16. Prove by contradiction that there are no positive integers p and ¢ such that

4p2—q2=25
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7

Question 16 continued

(Total for Question 16 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS
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