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General Marking Guidance

. All candidates must receive the same treatment. Examiners must mark the
first candidate in exactly the same way as they mark the last.

) Mark schemes should be applied positively. Candidates must be rewarded for
what they have shown they can do rather than penalised for omissions.

o Examiners should mark according to the mark scheme not according to their
perception of where the grade boundaries may lie.

o There is no ceiling on achievement. All marks on the mark scheme should be
used appropriately.

o All the marks on the mark scheme are designed to be awarded. Examiners
should always award full marks if deserved, i.e. if the answer matches the
mark scheme. Examiners should also be prepared to award zero marks if the
candidate’s response is not worthy of credit according to the mark scheme.

o Where some judgement is required, mark schemes will provide the principles
by which marks will be awarded and exemplification may be limited.

o When examiners are in doubt regarding the application of the mark scheme
to a candidate’s response, the team leader must be consulted.

. Crossed out work should be marked UNLESS the candidate has replaced it
with an alternative response.
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Question Scheme Marks
Number
1 @ y"+xy"+y'=-2sinx so y"=-xy"-y'-2sinx M1, Al Al
©)
(b) y"+3=0s0 y"=-3 Bl
(1)
. _d%y
(c) Substitute to give o 2 B1
X
X3
Use Taylor Expansion to give  y =1+3x+x’ —5 M1 Al
®3)
@)
2.

(@)

B1 (V shape)
B1 (Parabola)
B1 (positions

correct)
©)
M1
(b) Put4-x*=2x-3 or 4—x*=-2x+3
Solve x?+2x—7=0, to give xo2Fv4+28 “24+28=—1+2\/§ M1 Al
Solve x*—2x-1=0, to give x=2Y4+d '24+4:1—\/§ M1 Al
So1-v2 <x<2v2-1 B1
(6)
(©)




Question

Number Scheme Marks
3. , k cos kx M1 Al
@ f'(x)=—
1+sinkx )
(b)
f— i 2 i f—
£/(x) = (2+sinkx)k<sin k_x k(;oskx(k cos kx) M1
(1+sinkx)
Lk2ci Lk2(ein? 2 M1
so f"(x) = K sinkx—k (_sm kZHCOS k) and use sin® kx +cos® kx =1
(L+sinkx)
voy . —KZ(@+sinkx) —k? . Alcao
f'(x) = —— = (3)
(1+sinkx) 1+sinkx
" k® coskx B1
© f"X)=—s
(2+sinkx)
Finds f(0),f'(0), f"(0) and f"(0) M1
2 3
Uses MacLaurin Expansion to obtain f(x) = 0+kx ——x* +—x"...
2 6 M1 Al
(4)
Alternative method for (c)
UsesIn(1+y)= y—y72+y§+ with y = sinkx Bl
Use sinkx = kx—%X_.in In expansion M1
2 3
Obtains 0+kx—k—x2+—x3... M1 AL
2 6 (4)
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Number Scheme Marks
_ 1+ xcotx Bl
4 IF = dex
Obtains In x + Insin x M1 Al
{So IF = xsinx} Alft
d sin X
&(IFy) =IFx M1
. . - . M1 Al
yxsinx = j5|n2xdx:jmdx :E—Esm 2X (+c)
2 2 4
1 1
Soy= Ecosecx——cosx+ M1 Al

2X Xsin X

(9)
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Number Scheme Marks
5 (a)l— 2 N 1
ro(r+l) (r+2) MIALAL
®3)
(b)LHs = 1-2,1 M1
1 2 3
2
+ ———4=
3
2
+ ———+=
4
1 2 1
+ - +=
(n-2) (n=-1) n
1 2 1
+ ——+
(n-2) n (n+)
12 1 Ia
n (n+l) (n+2)
11 1 n’+3n+2-2n-4+2n+2 M1 dep
2 n+l n+2 2(n+)(n+2)
n*+3n n(n+3) Al
= = * (4)
2(n+)(n+2) 2(n+1)(n+2)
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Number Scheme Marks
6 Modulus = 32 Bl
1 o
Argument = arctan(——) = —
9 CR"% M1A1
7 =32 (cos(CZ) +isin(2E))} = 2(cos[£j +isin (ﬁj)
6 6 6 6 M1 Al
M1
OR 2(cos £+2n—7[ +isin £+2n—7[ )
6 5 6 5
V4 177 29 297
=2(cos| — |+isin| —|), 2(cos| —— [+isin| — |),
( ( ) (3oj) ( (3] (3oj) Al
T\ .. (-1« -19 .. (197
2(cos| —— |+isin| —— |), 2(cos +isin
(( ] (3oj)(( j (soj) A
(8)
7(a) Differentiate twice and obtaining
2
Y ixe? + 2¢” and d—32/:4/1xe2X +22e7 +22e% M1 Al
dx dx
Substitute to give 4 _3
5 M1 Al
(4)
(b) Complementary function is y = Ae?* + Be " M1 A1l
So general solution is y = Ae* + Be’2X+§xe2X
2 Al
©)
(7)
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Number Scheme Marks
8. @)
Bl
(1)
(b)  w(z-2i) =z+7i so z(w-1)=7i+2iw andz= M1
7i+ 2iw Al
w-1
So |7i+2iw| =|w-1 M1
Usingw=u+iv, (=2v)’+(2u+7)°=(Uu-1)>+Vv? M1
So 3u®+3v® +30u+48=0, which is a circle equation Al
(5)
As (U+5)*+v> =3 M1
So centre is -5 and radius is 3 Al )
(8)
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Number Scheme Marks
Q9 (a) . i T ( 57[)
2-2sind=1 — sind=05 ..0=—|or—|,
6 6 M1 A1,
Points are (1,£) and (1,32) Al
(©)
(b) Uses Area = %U(Z—Zsin 9)2d9} M1
= %D(4—8sin 9+(2—2c052¢9))d0} M1
= 1[(60 +8cos0—sin20))] = Al
Uses limits Z and £ to give n—¥ or 2n—§ M1 Al
. . 27
Finds area of sector of circle =3 Bl
So required area is 8—”—@
3 2
M1 Al
(8)

10
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