GCE AS Level Mathematics (8MAO) - Shadow Paper (Set 1)
8MAO0-01 Pure Mathematics

June 2022 Shadow Paper mark scheme

Please note that this mark scheme is not the one used by examiners
for making scripts. It is intended more as a guide, indicating where
marks are given for correct answers. As such, it may not show follow-
through marks (marks that are awarded despite errors being made)
or special cases.

It should also be noted that for many questions, there may be
alternative methods of finding correct solutions that are not shown
here - they will be covered in the formal mark scheme from the
original paper.

This document is intended for guidance only and may differ significantly
from the examiners’ final mark scheme for the original paper, which was
published in August 2022,

Guidance on the use of codes within this document

M1 - method mark. This mark is generally given for an appropriate method in
the context of the question. This mark is given for showing your working and
may be awarded even if working is incorrect.

Al - accuracy mark. This mark is generally given for a correct answer following
correct working.

B1 - working mark. This mark is usually given when working and the answer
cannot easily be separated.

Some questions require all working to be shown; in such questions, no marks
will be given for an answer with no working (even if it is a correct answer).




Question Scheme Marks AOs
1 P M1 1.1b
2 4x*
4 +——=+1|dx=—...4+x Al 1.1b
_ﬁ 3x j 4
2 1
=...+2><§x2+... Al 1.1b
:x4—§x;+x+c Al 1.1b
4
(4 marks)
Question Scheme Marks AOs
2(2) £(=2)=3(=2) +10(=2) +13(=2)+10
(2)=3(-2)' +10(-2)’ +13(-2)+ i
=-24+40-26+10
f(-2)=0=(x +2) is a factor Al | 24
(2
(b) At least 2 of:
4=3.b=4,c=5 M1 1.1b
All of:
4=3.b=4, c=5 Al 1.1b
(2)
© b* —4ac =(4)" —4(3)(5) Ml | 21
b* —4ac = —44 which is <0 so the quadratic has no real roots so Al 24
f(x) = 0 has only 1 real root '
2
(d) x=) 1 Bl 2.2a
@
(7 marks)
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Question Scheme Marks | AOs
3(a) OR = PR— PQ =10i-7j—(2i+5j) Ml | l.la
=8i—12j Al 1.1b
2
(b) Ap|— [nqu2 n( "2
|OR[="8+"(-12) MI | 2.5
=413 Alft | 1.1b
2
© ITS=ITQ+i@=2i+5j+i("8i—12j")=...
or M1 3.1a
FS=ﬁ+%@=10i—7j+%("—8i+12j")=...
=4i+2j Al 1.1b
2
(6 marks)
Question Scheme Marks | AOs
4@ (2x+1)" =(x+2) +(3x-3)" =2(x+2)(3x~3)cos60° oe Ml | 3.la
Uses cos 60° = Y5, expands the brackets and proceeds to a 3 term
. . dM1 1.1b
quadratic equation
3¢ 21x+18=0=x"-Tx+6=0* Al* 2.1
(ii) (3)
x=06 Bl 3.2a
&)
(b) 1
- 8 =— 3 =sinACB =... %
sin ACB  sin60° 13
ore.g. M1 1.1b
11
8’ =15" +13* —2x15x13cos ACB => cos ACB :(Bj
6 = awrt 32.2 Al 1.1b
2
(6 marks)
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S(a) p=10"(or log,, p=0.6) or ¢=10""(or log,,¢=0.02) Ml | L.1b
p=awrt 3.981 or g=awrtl1.047 Al 1.1b
p=10"(or log,, p=0.6) and ¢=10""(or log,,¢=0.02) dM1 | 3.1a
M =3.981x1.047" Al 133

“)
(b)() The initial mass (in g) of bacteria (in the colony). Bl 3.4
(b)(ii) The ratio of bacteria from one day to the next. Bl 3.4

(2)
(c)() 501¢g Bl 2.2a
(e)(ii) 7="3.981"x"1.047"" or log,,7=0.02¢+0.6 Ml | 34
awrt 12.3 (days) Al 1.1b

3)
(d) e The model predicts unlimited growth. Bl 3.5b

(€))

(10 marks)
Question Scheme Marks AOs
6(a) 27 or 128 as the constant term Bl 1.1b
7 2 3
(2—5—"j =.+7C, (2) (—S—X} C,(2) (—S—XJ +7¢C,(2) (—S—XJ ..
6 6 6 6 Ml | 1.Ib
2 3 Al 1.1b
=..+7x(2) (—5—’“)+21><(2)5 (—S—XJ +35%(2)’ (—S—XJ T
6 6 6
=128—1120x+1400x2—8750x3+... Al 1.1b
3 27

“)

(b) Coefficient of x* is lx"@ulx"—@" Ml 3.1a
3 3 27
= 380 Al 1.1b
81
(2)
(6 marks)
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7(a) 4x—x3=x(4—x2) Ml 1.1b
4x—x3:x(2—x)(2+x) o€ Al 1.1b
(2)
(b)
K
A cubic with correct Bl L1b
orientation ’
2 0 2 ¥
Passes though origin,
(2,0) and (-2, 0) Bl 1.1b
(2
(c) 2
y=4x—x3:>d—y=4—3x2=O:>x:(i)—\/§:>y:... M1 3.1a
dx 3
)= (i)@ Al | Lib
9
1643 1643
rer. 103 1683 o Alft | 25
9 9
3
(7 marks)
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Question Scheme Marks AOs
8(a) (k=) 100 B1 1.1b
@
(b) 500 =100+1900e " =1900e™*" =400 M1 3.1b
4
—0.lt=In| — |=¢t=.. M1 1.1b
19
awrt 15.6 minutes Al 1.1b
3
(c) (d_V :j _1906—0.11
dr
M1 3.1b
(d_Vj — _1906—0.1><20
dt t=20
= awrt 25.7 (litres per minute) Al 1.1b
2
(6 marks)

June 2022 Shadow Papers: 8MAQ 01 Pure Mathematics - Set 1 - Mark Scheme (Version 1.0)

This document is intended for guidance only and may differ significantly from the original paper final
mark scheme published in August 2022

© Pearson Education Ltd.




Question Scheme Marks AOs
9(a)(i)
log, (2—)65]:10g5x—10g5 25=p-2 Bl 1.2
(ii) log, (V%) 1, Bl | LIb
3
(2)
(b) X 3
Slogy| - |+3log, (&):—28:5p—10+p:—28:>p:... M1 | L1b
p=-3 Al 1.1b
log,x=-3=>x=5" Ml | LIb
1
x=1 Al 1.1b
4)
Alternative for (b) not using (a):
5
5log; (i) +3log; (3/;) =-28=log; (ij +log; (3/;)3 =-28
25 25
] M1 1.1b
log. ——=-
% 9765625
6
-t 5% o equivalenteg x* =5" Al 1.1b
9765625
1
x*=9765625x57 = x° =5 x5 =5 5 1= (578 )0 =57 M1 | LIb
1
x=s Al 1.1b
(6 marks)
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Question Scheme Marks AOs
10(a) ) dy 1 & Ml 1.1b
Y= _\/;H:___X_EX Al | Lb
x=4=y=3 Bl 1.1b
dy 1 1 . 7 7
- =—x4——x4?=—| " y-3=—(x-4
(dx]M %45 (4} y 4( ) Ml | 2.1
Tx—4y—16=0%* Al* 1.1b
(5)
(b) 2 3
X x> 2 3 M1 1.1b
ol |de=m 2y
J'(4 th o3t ) Al | Llb
y=O:>x=§ Bl 2.2a
AUV ES- SN 1Y R DAV BV IO
DRt ETI o2 7 17 '
=£ Al 1.1b
7
5)
(10 marks)
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11(a) (x£3) +(yx4) Ml | L.lb
(1) Centre is (3, 4) Al 1.1b
(i1) Radius is 2 Al 1.1b
3)
(b) 2 2 3
3y+2x+6:0:>y=—§x+...:>———>5 B1 2.2a
3 3
my, :E:>y—4:5(x—3)
3 M1 3.1a
y—4:5(x—3),3y+2x+6203x:...,y:...
. 9 20
Intersectionisat | —, ——— | oe Al 1.1b
13 13
Di . o 9\ 20
stance from centre to intersection is 3+E + 4+E
dM1 3.1a
: oo 9.\ 20,)
So distance requn-ed is \/(v|3n+u_uj +(n4u+n_nj _non
13 13
_24V13 ) (or awrt 4.66) Al | Lib
13
&)
(8 marks)
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Question Scheme Marks AOs
12(a) 7800
V:7zr2h:7800:>h:—2
T Bl | 1.1b
7800 7800
or rh=—— or 7rh=——
nr r
C= o.os(m2 +27rrh)+0.08(7rr2) M1 3.4
7800
C:O.l37rr2+0.17rrh:O.137zr2+0.17zr( 2] dM1 2.1
nr
C=0.137r2 + 120 Al* | 1.1b
r
“4)
(b) dc 78 Ml 3.4
=~ _-02 _
, = 0267 =5 Al | 1.1b
€ g ,s 780 Ml | 1.1b
dr 0.26
r=3 /M =9.85... Al 1.1b
T
(€))
© d’c 1560 1560
=] 0.267+ =0.267 +
¢C ) (14 .
7 (2.45..)> 0 Hence minimum (cost) Al 2.4
)
@ C=0.137("9.85") + 20 Ml | 34
"9 85"
(C=)119 Al | LIb
(#))
(12 marks)
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13(a 1
(a) 1 N 1 _ 1 +cosH or +.COS‘9 M1 1.1b
sin@ tanfd sinf siné sin @
_l+cost9xl—cose_ 1—cos’ @ _ sin® @
sin@  1-cos® sin@(1—cosd) sin&(1—cosb) dM1 | 2.1
__sinf _, Al* | 1.1b
1—cosé@
3)
(b) sin 2x ) )
———— =4sin2x, sin2x#0
1—cos2x MI 2.1
1=4—-4cos2x Al 1.1b
cos2x:%:2x:...:>x:... M1 1.1b
x=20.7°,159.3° Al | L1b
Al 1.1b
&)
(8 marks)
Question Scheme Marks AOs
14(i) The statement is not true because
e.g. whenx=4,y=-1, 1=il=—4 (which is < 1) Bl | 23
y —
@
(i) n3—3n2+2n=n(n2—3n+2)=n(n—1)(n—2) M1 2.1
n(n — 1)(n — 2) is the product of 3 consecutive integers Al 2.2a
As n(n—1)(n —2) is a multiple of 2 and a multiple of 3 it must be a Al 24
multiple of 6 and so »’ —3#n” +2nis divisible by 6 for all integers n '
3)
(4 marks)
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