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EDEXCEL GCE MATHEMATICS

General Instructions for Marking

The total number of marks for the paper is 75.
The Edexcel Mathematics mark schemes use the following types of marks:

e Mmarks: method marks are awarded for ‘knowing a method and attempting to apply it', unless otherwise
indicated.

e A marks: Accuracy marks can only be awarded if the relevant method (M) marks have been earned.

e B marks are unconditional accuracy marks (independent of M marks)

e Marks should not be subdivided.

Abbreviations

These are some of the traditional marking abbreviations that will appear in the mark schemes and can be used if
you are using the annotation facility on ePEN.

e bod - benefit of doubt

o ft—follow through

e the symbol vwﬁ be used for correct ft
e Cao - correct answer only

e SO - correct solution only. There must be no errors in this part of the question to obtain this mark
e isw - ignore subsequent working

e awrt — answers which round to

e SC: special case

e 0e - or equivalent (and appropriate)

e dep - dependent

e indep - independent

e dp decimal places

e sf significant figures

e > The answer is printed on the paper

o [ The second markis dependent on gaining the first mark
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Question Scheme Marks
Number
1. 0x? = A(x—1)(2x+1)+B(2x+1)+C(x~1)’ B1
X—>1 9=3B = B=3 M1
1 9 ( 3Y
X——= —-=——| C = C=1 Anytwo of A,B,C | Al
2 4 2
x* terms 9=2A+C = A=4 All three correct | Al (4)
[4]
Alternatives for finding A.
X terms 0=-A+2B-2C = A=14
Constantterms 0=-A+B+C = A=4
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Question Scheme Marks
Number
2. F(X)=( o + )" M1
1 1 1
=972( ..+ ..) 3, Zor =
(ot o) 3 gt B1
(1+ kxz)n = 1+nk<® + ... n not a natural number, k =1 | M1
K (1) (=2) (22 :
(1+ kxz) . +2—(kx ) fttheir k 21 | AL ft
2
(1+£x2j2_1—zx2+£x4 Al
9 9 27
12, 2., N ©

[6]
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Number Scheme Marks
3. (a) %=%ﬂ'h—ﬂ'h2 or equivalent < M1 A1

At h=0.1, ZV_h =%7z(o.1)—7z(0.1)2 =0.047

dh v ov 7« 1
(b) —_—=——= X >
d dt dh 800 1zh-zh

Ath-o1, M_~7 25 1

d 800 ~ 32

T

25 M1 Al

T .
or — = their (a
500 (@ | M1

awrt 0.031 | A1

(4)

)
[6]
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Question

Number Scheme Marks
(@) 0.0333, 1.3596 awrt 0.0333,
4. L 3596 BIBL (2
1 2
b) A Ry =x—1] ...
(b) rea()2x4[] B1
~ ... [0+2(0.0333+0.3240+1.3596) + 3.9210] M1
~1.30 Accept
13 Al 3
(c) u:x2+2:>d—u:2x B1
dx
Area(R)—J.sz3In(x2+2)dx B1
N 0
[¥*In (5 +2)dx = [x* In(x* +2) xdx = [ (u—-2)(Inu)du M1
1 4
Hence Area(R):EJ2 (u-2)Inudu 3 Al 4
Cso
(d) J(u—Z)Inudu: £—2u Inu- ﬂ £—2u L M1 AL
2 J\2 u
2 r
L 2y |inu- [E— jdu
2 J2
u2 2
= ?—ZU Inu—(——Zu] (+C) M1 AL
2 2 4
Area(R)=£{[u——2ujlnu—(u——2uﬂ
21 2 4 ,
=1[(8-8)In4-4+8—((2-4)In2-1+4)] M1
=1(2In2+1) In2+1 | A1 (6)
[15]
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Question
Number Scheme Marks
ldy
5. y dx = .. Bl
1
=2In x+2x(—j M1 Al
X
At x=2, Iny=2(2)In2 M1
leading to y =16 Accept y=e*"*| || AL
1 dy
At (2,16 ——==2In2+2
( ) 16 dx M1
d—y:16(2+2In 2) Al )
dx
[7]
Alternative
y:ez><lnx Bl
d 1
—(2xInx)=2Inx+2x| = M1 Al
dx X
ﬂ:(zm x+2x(£De2X'”x M1 Al
dx X
At x=2, ﬂ:(ZIn2+2)e‘””2 M1
dx
=16(2+2In2) Al (")
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Question

Number Scheme Marks
6. @ 6-1=-5+2u
J: -3+24=15-3u Any two equations —| M1
leadingto A4=3, u=4 M1 Al
6 -1 3 -5 2 3
r=|-3(+3] 2|=|3| or r=|15|+4| -3 |=|3 M1 Al
-2 3 7 3 1 7
ki LHS =-2+3(3)=7, RHS =3+4(1)=7 Bl (6)
(As LHS = RHS, lines intersect)
3
Alternatively for B1, showing that A =3 and =4 both give | 3
7
-1 2
(b) 2 || -3 |=-2-6+3=+V14+14cos¢d (6~110.92°) M1 Al
1
Acute angle is 69.1° awrt 69.1 | Al 3
6 -1 5
(¢ r=|-3|+1 2|=|-1| ( = Bliesonl,) B1 (1)
-2 3 1
Il
(d) Letd be shortest distance fromB to |, B
i 5) (3 2 A d
AB=|-1|-|3|=| -4 0 | M1
1) \7) | -6 ?
‘%Lg,‘ = «/(22 +(-4)’ +(—6)2): V56 awrt 7.5 | | Al
i:s.in¢9 M1
V56
d =+56sin69.1° ~ 6.99 awrt6.99 | Al 4)
[14]
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Question

Number Scheme Marks
. V3
7. (@) tand=+3 or sm0:7 M1
T
0 = 3 awrt1.05 | Al (2)
(b) %:seczﬁ, ﬂ:cose
do de
dy cosé 3
—= =C0S" 4
dx sec’d ( ) MLAL
At P, m = cos® (%j=% Can be implied | A1
Using mm'=-1, m' =-8 [ M1
For normal y—4V3=-8(x—-V3) M1
AtQ, y=0 ~143=-8(x—3)
leading to x=4y3 (k=%) 1.0625 | Al (6)
2 4y L P 2
(©) _[y dx_Jy @de_jsm @dsec” 6do M1 Al
=J.tan26?d6? Al
:'[(seczé’—l)dé’ M1
=tand-6 (+C) Al
V=z[’y dx=[tano-0]; =z[(v3-%)-(0-0)] L M1
=\3r—ir? (p=1g=-%) Al (7)
[15]
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Question Scheme Marks
Number
(a) J.(4y+3)_%dx:(4y+3)§ (+C) MLIAL  (2)
8. (4)(3)
(=%(4y+3)%+c)
1 1
b —= _dy=|—=d
) JV(4y+3) y sz X Bl
I(4y+3)'% dy :jx’2 dx
%(4y+3)%=—% (+C) M1
Using (-2,1.5) —(4x1.5+3)5=——;+c M1
leading to C=1 Al
—(4y+3)% N}
X
(4y+3)%=2—§ M1
1(, 2Y 3 .
=—|2-=| -= lent Al 6
4[ Xj n or equivalen (6)
[8]
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