MME Revise
Please write clearly in block capitals.

| | | |
Centre number ‘ ‘ Candidate number |

Surname

Forename(s)

Candidate signature

| declare this is ?n_y own work. ) i J

A-level
MATHEMATICS

Paper 1
Time allowed: 2 hours
Materials For Examiner's Use
« You must have the AQA Formulae for A-level Mathematics booklet. :
« You should have a graphical or scientific calculator that meets the Question | Mark
requirements of the specification. 1 -
Instructions 2
« Use black ink or black ball-point pen. Pencil should only be used for drawing. 3
« Fill in the boxes at the top of this page.
» Answer all questions. 4
« You must answer each question in the space provided for that question. 5
If you need extra space for your answer(s), use the lined pages at the end : —
of this book. Write the question number against your answer(s). 6 |
« Show all necessary working; otherwise marks for method may be lost. 7
« Do all rough work in this book. Cross through any work that you do not want —
to be marked. 8
5 g |
Information 1 '
« The marks for questions are shown in brackets. 0 |
« The maximum mark for this paper is 100. 11
Advice L
o Unless stated otherwise, you may quote formulae, without proof, from the 13
booklet. 14
« You do not necessarily need to use all the space provided. BT |
TOTAL

T T — s



1 State the

Answer all questions in the spaces provided.

set of values of x which satisfies the inequality

(x-3)2x+7)>0

Tick (v') one box.

{
{
{

x:.r<—30r);>—}

7
x:x<~§ orx>3}

7
{x.—3<x<§}

=
i %a.\'ﬁ;:?:} \

1,

2 Given that y = In(5x)

dy
find —
in 3.

Circle your answer.

i

dy _ 1 dy _5
dx—Sx dx x
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3
A geometric sequence has a sum to infinity of —3
A second sequence is formed by multiplying each term of the original sequence by —2
What is the sum to infinity of the new sequence?
Circle your answer,
{1 mark]
The sum to e
infinity does not 6 3 (6 ™y
exist y
Mill?e is_ attempting to use proof by contradiction to show that the result of multiplying
an Irrational number by a non-zero rational number is always an irrational number.
Select the assumption she should make to start her proof.
Tick (v) one box.
[1 mark]

Every irrational multiplied by a non-zero rational |

is irrational.

Every irrational multiplied by a non-zero rational

is rational.

There exists a non-zero rational and

an irrational whose product is irrational.

There exists a non-zero rational and /

an irrational whose product is rational.

Turn over for the next question
Turn over »
Jun21/735711
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5 (a)

5 (b)

i

The line L has equation

Jy—4x =21

The point P has coordinates (15, 2)

MME Revise

Find the equation of the line perpendicular to L which passes through P.

[2 marks]
:3-\.} =« 5870 + 9] Lj %'x_. iz B
Tmea dme 30y .
U} “2 & "‘E“:_("x -\b)
i | ae
Y=g = ~B e o gq
u ]
(-Fj-% = ~3x-45
4u +3x = 53
)
Hence, find the shortest distance from P to L.
[4 marks]
33» oc =21 «x3 q\j—liocr 3
S 80 =83 ®9 oy 12 - 212
253, * 235
w = I, x=3
[}

disiance = J3-19* + (0-D?

-Jags

- 19
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6 (a)

The ninth term of an arithmetic series is 3

The sum of the first n terms of the series is S, and S,y = 42

Find the first term and common difference of the series.

MME Revise

[4 marks]
U' (_L 1 ‘7\(&( - )) . e
Lsing S5 = "o (2at (Co-0d)
42 = 5 (Ja 4 20d)
47 = 210 + 2i0d
2 o +iod:=2
U+ @ = W -24d -1
d:= -0-9
.= o
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6 (b) A second arithmetic series has first term —18 and common difference 4

The sum of the first n terms of this series is 7',

Find the value of n such that T, = §,

n A [3 marks]
A : 3 1A
2 (2619 rDR) - 3 (U -0sn-y)
SO 3 3 = =
T 36 +$n-4—+ = 14 *2n re%
= L 20S
T A T N4\ or 0=0
Nence  n = 4|
Turn over for the next question
Turn over »

Hin
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8
7 The equation x? = x3 { v - 3 has a single solution, x — o
7 (a) By considering a suitable change of sign, show that « lies between 1.5 and 1.6
[2 marks)
Xrr %9 =3 .
. ol - Bl il
BCX) = o3 « oc® ¢ -3
__FeiB)~ ~“D.378 48
_pCive) = 036> 0
Hente o e betiwoon 1.9 and |- 6
7(b)  Show that the equation x2? = x3 +x — 3 can be rearranged into the form
x2=x-1 -‘rg
X
[2 marks]

i
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9
Donqr write
7 (c) Use the iterative formula A
3
X =[xy, — 14—
i \.‘I Y t X,
with xq = 1.5, to find x;, x3 and x4, giving your answers to four decimal places.
[2 marks]
- X, =15
Xy # 1-DFYH3
Xy = |=5F 4%
7 (d) Hence, deduce an interval of width 0.001 in which « lies.
[1 mark]
1.574 ¢ e 1.5%5
Turn over for the next question
‘Turn over >

m
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8 (a)

Wi

10

Given that
9sin? ) | sin20) — 8
show that

8cot? () — 2cotl) — 1 =0

B 9swn2@ 4 si020=8
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[4 marks]

usmﬁ SN = 25(nC cos @
__Ysipre + 25inCcos® =8

["SI‘D\S} COC"@ f" = QOesC .'!_f_"_,

Y & Qcok© = 3 cosec 2@

D+ 2cot® =% (cot?© +1)

B COL2C - 2cot® -1 = O

Jun21/7357/1



MME Revise
11

Do not write
outside the

8 (b) Hence, solve it
9sin’ 0  sin20) — 8
in the interval 0 < 0 < 2n

Give your answers to two decimal places.
[3 marks]

_Pot?*S - Apk® -1 =0 - )
: i &
(ct© = " or OB 2 o

_ tgoe * -4 o _tan® - 2

|.g 2+ T

@
0
o)

a

= dell
[+ 1
4.295
@ - L0, 1-82 ¢4.2% 4-9b

@
@

i

8 (c) Solve

Qsin2(2x-—%) +sin(4 —g) ~8

T
in the interval 0 < x < 3

Give your answers to one decimal place.
[2 marks]

Turn over p

i
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Do not write
p i . outside the
9 The table below shows the annual global production of plastics, P, measured in box

millions of tonnes per year, for six selected years.

Year | 1980 | 1985 | 1990 | 1995 | 2000 | 2005
P 75 | 94 | 120 | 156 | 206 | 260 ‘
It is thought that P can be modelled by
P=Ax10¥

where 1 is the number of years after 1980 and 4 and k are constants.

9 (a) Show algebraically that the graph of log P against ¢ should be linear.
[3 marks]

690 P = i0gia( AX 10)
\0Qio P - ‘OQHJH t looio 1(_l‘tt
5 v, w
10Q 0 e 100 ¢ A + Kkt
J v

]

l()O.r:,_P = \C‘C\;(j F\ ¥ Kt
J )

A\

9 (b) (i) Complete the table below.

t 0 5 10 15 20

25

logigP | 188 | 197 | 208 | o |G| 231 ‘1_41

[1 mark]

i

Jun21/7357/1
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9 (b) (ii) Plot logyo P against 7, and draw a line of best fit for the data.
‘ [2 marks]
|0g10 r %
2 1
1
|
anan:
§
0 . ' — : ; , -
0 5 10 15 20 25 t
9 (c) (i) Hence, show that k is approximately 0.02
[2 marks]
gradyent = 2.9 VR
v 26
S O Y
ol e
9 (c) (ii) Find the value of A.
[1 mark]
. A =15
Turn over p
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9 (d) Using the model with k = 0.02 predict the number of tonnes of annual global box
production of plastics in 2030.
[2 marks]
) o OLCSO)
‘ 5 s 10 o

P - 50 mutlion tonnes

9 (e) Using the model with & = 0.02 predict the year in which P first exceeds 8000

[3 marks]

> R , o - oLt

%O0C = #5x (0
£ = 10(. 40\
— 20932
9 (f) Give a reason why it may be inappropriate to use the model to make predictions
about future annual global production of plastics.

[1 mark]

CINV gnmenN LA | 'iL} E'r’[_er‘d lial_

p—

14
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10 (a) Given that

v = tanx

use the quotient rule to show that

d y
— = 8ec* x
dx
[3 marks]

_ Errs Sk

osX

d (tanxl: ¢gga d 7/ s0%N
c\y dx [ s/

= COSACOSE - (-sinx)sin@

Ces %

SIN2p ¢ (S
6 s @

= i
P s =g 5

1]

Sec <

di = SecX L

doC

i
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10 (b) The region enclosed by the curve v tan? x and the horizontal line, which intersects box

the curve at : and v 2 , is shaded in the diagram below.

=y

Show that the area of the shaded region is

n-2

Fully justify your answer. 5
P H iy [5 marks]

areq unaey cupnve Wy tan?x c@ac

4

usm% tan*x +1 = sec*d

FTTM ‘
Sec?x -2 dx
\J_'n/q

Ty
1 tanxX -2C ]-‘n’m

al \/‘mn“m Ty ) - (tan (™)~ "a)
. ] Ty

o\

)

: T
aroa of snaded m&mn = - (D=
‘“._

Turn over p
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11 A curve, C, passes through the point with coordinates (1, 6) i
The gradient of C is given by
dy 1.
— - — Xy
dx 6( Y)

Show that C intersects the coordinate axes at exactly one point and state the
coordinates of this point.

Fully justify your answer.

[8 marks]
|
Ay = - (o)™
dx G )
A .
% fae C-}‘*’l:\ N “:_ .
J G ©
N \ 'Rl ._|
ar O * ) T ac? Do
= — & o
e VR 1. B
) |
- A o
Ci,b) — L * g ¥C c -5
M- B - A .
-y - X 4 E 5\ cannct egiial
J I O as '-é* (aea j_')

(S unAwpinoeg)

Toerefoe C does oot inreisect e ¢ QXS -

/4

ot =itk = 7 y =
i >, 5

( O, U“f)) 1S Wwhere e

ClMe JDSSes Fho 5] Qs
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12 The equation of a curve is e il

(x+y)?=4y+2x+8
The curve intersects the positive x-axis at the point P.

12 (a) Show that the gradient of the curve at P is —g

[6 marks]
Ultu)l_f_ Qo 4 8
_aﬁu;_c_ p(JnL B
—pnd gwcuont ak peoe ¥
Y2022 =E 4y + 95 %
J \J J
=90
X* ¥ = 9 4% X*-290-%=0 -
x4 e -2
P = (440)
= T o iy o+ = Gc 2
dy = Joc Ty docey £ Iugy = o8
S = Y4 g':(“\
E % + Sd-’-‘] = Yy ¢ 2

A
2 2
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Do not write
12 (b) Find the equation of the normal to the curve at P, giving your answer in the form G o
ax + by = ¢, where a, h and ¢ are integers.
[2 marks]
2L )5
B - § ¥ I3 .
dx
2
o j O = 3 (x-4)
3 2 <G
y= 33X "3
\
2x -34= ¥
!
Turn over for the next question
Turn over b
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13 (a)

13 (b)
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P(x) = 125x% 1 150x2 4 55x + 6

use the factor theorem to prove that (5x + 1) is a factor of P(x).

[2 marks]
DS{3P 5o v en (2) el =g
\
i P( '&) -0
\ 77
(5% + 1) must be a Packor of Plx)
Factorise P(x) completely.
[3 marks]

1299® + 150 + 96¢ + &
(Socr\) (252 + 250c + &)
(53¢+)) (St 2) (S +3)

Jun21/7357/1
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Wi
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Hence, prove that 25013 4+ 30012 + 110n + 12 is a multiple of 12 when n is a box
positive whole number.
[3 marks]
2s0n? + RCCOn® + \\On + 12
= 2 (on PN+ D(Sn3) )
o), (90, (5N v3) e 3 consecuriue
_ALIMDNS * Im_m%amm facicie. mue cofraun
_aomuukpe o 3 and musk o1so ool a
moape of 2. Tne exra 2 E,}:um 2x9x%% =12
'“Hen(‘o, 260N%t AcON 2+ Wn +12 18 Q
Mmulhple of (2.
Turn over for the next question
~ Turn over p
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14 The curve C is defined for 1 > 0 by the parametric equations box

x=124+1 and y=412-73
C is shown in the diagram below.

VA

0 x
14 (a) Find the gradient of C at the point where it intersects the positive x-axis.
[5 marks]
e b ok B Jae B e i
LJ 3
D=0y O= 4¢t?* - ¢
J
C-0O of &
dy = R - 3T F A2 lb
A
B = 2 3 :l = C‘
ol
j = L-} — [JIM . g ]lb

i

JunR2(TIsTN
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14 (b) (i) The area 4 enclosed between C and the x-axis is given by box
|f,
A= ydx
1o
Find the value of b. (1 mark]
x = t*+k I
W - 4t v H
X = 1@
14 (b) (i) Use the substitution y = 412 — 13 to show that
4
A:J (462 + 763 - 2¢Mdt
’ [3 marks]
A - [ (a2 + 7¢3-28%) de
o]
dx = 92%b¥1 o da - (24 £k H’J\ Yy dx
Kk o
il ["q (4e?-¢3*)(2+\) dr
J @
A=z [% ge3rue> -0t -1 4
\J |7
- J 4r® 4 L - 2et do
14 (b) (iii) Find the value of A.
[1 mark]
A = 1yg956k
19
“Turn over »

o
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15 (a)  Show that e
sinx — sinxcos 2y = 2x3
for small values of x.
[3 marks]
Smallange approximahnen Lol Sine = 3INO ¥ &
¥ '8
gnall o ) S Lmaam f 8s = so %I&
amall apge appicxtmabm o C0S = cQS© =
_SiNAC - SN ACCoS 2o W [ AAX
N~ . =00 (
\
15 (b) Hence, show that the area between the graph with equation
y = /8(sinx — sinx cos 2x)
the positive x-axis and the line x = 0.25 can be approximated by
Area = 2" x §"
where m and n are integers to be found.
F .29 [4 marks]
: - f
Area % Jgx 252 D
©
. P 0. 29 232
" & ac OQ oC
o
. A S| O 2%
-4 | 2|
O Jo
% 3 .Sla
- a5 X 0. RS
23 I
= = X ( 2 )
— ’Z - Z x 5 -

i

571
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15 (c) (i) Explain why
6.4
[ 2x3dx
6.3
is not a suitable approximation for
6.4
js - (sinx —sinxcos 2x)dx
' [1 mark]
Tho OPPIGOACNAKON (S Q0L v Q N ger
amall vales of .
.3 and b.4 ave oot spall -
Question 15 continues on the next page
' ~ Turn over p

I
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15 (c) (ii) Explain how e

64
[ (sinx —sinxcos2x)dx
6.3

may be approximated by

h
2x3dx
for suitable values of ¢ and b.
[2 marks]
_SINL - WX COs2x. gePenyrS SO evaiade oo

~teqal over a Cb_jéﬂaﬁﬂuﬂlﬁg& R

S small valies Q= 6.3-2T apd b= b.4-20

W obtatd A vaud o PRcc Mmoo

END OF QUESTIONS

i

Jun21{7357{1



MME Revise

31
/Do not write
There are no questions printed on this page ' 4 wﬁm

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED

/ .
A



MME Revise

32

Question
number

Additional page, if required.
Write the question numbers in the left-hand margin.
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number Write the question numbers in the left-hand margin.
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Question
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Additional page, if required.
Write the question numbers in the left-hand margin.

Wi

Jun21/7357/1

Do not write
outside the
bax



MME Revise

35
Do not write
outside the
R = box
Question Additional page, if required.
number Write the question numbers in the left-hand margin.

iy

Jun21/7357/1



MME Revise

36
/Do not write
;/' outside the
There are no questions printed on this page / box
/
/

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED

Copyright information

For confidentiality purposas, all acknowled,
each live examination series and is availa

Permission to
and AQA will

igements of third-party copyright material are published in a separate booklet. This booklet is published after
ble for free download from WWw.a0a.org.uk.

reproduce all copyright malenal has been applied for. In some cases, efforts to contact copynght-holders may have been unsuccessful
be happy to rectify any omissions of acknowledgements. If you have any queries please contact the Copyright Team.

Copyright © 2021 AQA and its licensors. All rights reserved.

LT

216 A7 357 /1

Jun21/7357/1



