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Mark schemes are prepared by the Principal Examiner and considered, together
with the relevant questions, by a panel of subject teachers. This mark scheme
includes any amendments made at the standardisation meeting attended by all
examiners and is the scheme which was used by them in this examination. The
standardisation meeting ensures that the mark scheme covers the candidates'
responses to questions and that every examiner understands and applies it in the
same correct way. As preparation for the standardisation meeting each examiner
analyses a number of candidates' scripts: alternative answers not already covered
by the mark scheme are discussed at the meeting and legislated for. If, after this
meeting, examiners encounter unusual answers which have not been discussed at
the meeting they are required to refer these to the Principal Examiner.

It must be stressed that a mark scheme is a working document, in many cases
further developed and expanded on the basis of candidates' reactions to a
particular paper. Assumptions about future mark schemes on the basis of one
year's document should be avoided; whilst the guiding principles of assessment
remain constant, details will change, depending on the content of a particular
examination paper.
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Key to Mark Scheme

M e MATK 18 TOT .eiitiiiii e e method
11 DRSSPI mark is dependent on one or more M marks and is for...................... method
A mark is dependent on M or m marks and is for..........c.ccceeververennnen. accuracy
B mark is independent of M or m marks and is for ........ method and accuracy
E oo MATK 18 10T 1..eiiiiiiii e e explanation
VUOF FEOT F oot follow through from previous

incorrect result
CAQ ettt ettt ettt e eab e st e st e bt e et e s e e correct answer only
AWEW ettt st e st e e tb e e sstaeentaeenbaennreeas anything which falls within
AWRT ..ottt ettt e e e steestaessaessaeesseesseansaessaens anything which rounds to
AG ottt st sttt st e answer given
L USRS special case
L0 1 USSR or equivalent
A2, e ettt st e et e bt e eeaaeas 2 or 1 (or 0) accuracy marks
X EE o deduct x marks for each error
N S ettt ettt ettt ettt e b e e bt e bt e bt e b e e bt she e sate st sate e no method shown
P et ettt ettt ettt possibly implied
SCA ettt substantially correct approach
€ ettt ettt ettt e e bt e bt e bt e bt e bt e e b et eh et eh et ea bt e a bt e bt ea b e e bt e bt e eh e e eh e e eh e e eheeeuteeat e e ate e te aeeaeeeateenteen candidate
S ettt et ettt aeatbeetbeatbe et e arbeanbeanbeenreensaensaeraans significant figure(s)
DI ettt ettt sttt st s be et et e decimal place(s)

Abbreviations used in Marking

IMIC = X ettt s deducted x marks for mis-copy
MR — X ittt et e deducted x marks for mis-read
OV ettt ettt ignored subsequent working
BOD ... et given benefit of doubt
WV R et ettt e et e et e et e e e be e e baeenae e nbaeenbeeenraeans work replaced by candidate
FB ..ottt e formulae booklet

Application of Mark Scheme

No method shown:
Correct answer Without WOTKING ......cceeveviiriiieiiiniiiieecteeeccseeeee e mark as in scheme
Incorrect answer without Working...........ccecceevevvevciieecieenneeeen. zero marks unless specified otherwise

More than one method/choice of solution:

2 or more complete attempts, neither/none mark both/all fully and award the mean mark
crossed out rounded down

1 complete and 1 partial attempt, neither crossed out  award credit for the complete solution only

Crossed out work do not mark unless it has not been replaced

Alternative solution using a correct or partially award method and accuracy marks as
correct method appropriate
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Mathematics and Statistics B- Advanced Subsidiary and Advanced.

Mathematics and Statistics B Pure 6 MBP6 January 2005

Question Solution Marks | Total Comments
Number
and Part
1 | Aux.eqn.is 4m” —8m +5=0 Bl
Solving: m=1= 1i MI Al
G.S.is y=¢"(4 cos$x + Bsindx) B1/
B1/ 5 Give one B1 only for real roots followed
through correctly
Total 5
2(a) J. (cosh x + sech’x) dx M1 Ignore limits until final answer
= sinh x + tanh x Al Al
=1.35 Al 4
Total 4
3(a)(i) Bl
|i (u - v)|
(a)(ii) | arg u —arg v B1 2
(b) | Clearly indicated parallelogram with W at
end of main diagonal
or Vector triangle with sidesu, v, w Bl 1
Total 3
4@ | dx _2 d 1
@] dr_2 —y_l——2 BI Bl
t
dx Y’ 4, 2.1
dr t t
( ] Al 4 Legitimately shown
(b) £ +1
s=on — |ar Bl
t t
tt+21 +1
=2m I 1—3 dr M1 Helpful simplification
2 1
= 2”_[ 1+ 7 +l_3 dr Al Suitable form for integrating
1, 1 ALY for the log term
=2m 5’ +2In¢ Yy A1) for the other (two) terms
15
=T Z +4In2 Al 6 cao (any correct exact form)
Total 10
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MBP6 (cont)
Question Solution Marks | Total Comments
Number
and Part
5(a) MI
- l X _ X l x -x
LHS—Z(Z[e e })(2[6 +e ])
= L[ - | =sinh 2x = RHS Al 2
() | LF.is exp{ [tanh x dx} Bl
= exp{ln(cosh x)} = cosh x M1 Al
Then d.e. becomes
d 1.
o (y cosh x ) = 7 sinh 2x B1 RHS in integrable form
j RHS = %cosh 2x or %cosh2 x etc. AlS
Use of x =0, y =1 to find const. of I Ml
ycoshx= % + %cosh 2x Al 7 Including fully correct solution
AO for correct C found from incorrect
division by cosh x.
Total 9
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MBP6 (cont)
Question Solution Marks | Total Comments
Number
and Part
6(a) | o 2(1+£%) Ml Use of correct half-angle forms for sin x
St 3 and cos x
1+¢ 1-¢
_28(1-1) +2(1 417
(1 +t2)(1 —t2)
o 2+6f
2 2
(1 +1 )(1 —1 ) Al 2 Answer given
(b) | 4+12F+5-5=0 M1 Polynomial attempt
512 -9=0 Al
(Since #>0) =3 B1vV ft (the) positive root for 7
tan%x = i\/g M1 Including attempt to solve for x
2n 4n . . . AlS ft first answer
X= 303 (decimals, in radians, OK) Al 6 For both A’s, two correct answers + no
extras
©] 3 —2)(1+£7) 2 dr Ml Complete substn. method
@ 2 467> 1+42 B1 dx in terms of #’s
3-3¢7
= dr Al
/ 1+3¢
U limit 1
pper limit = —
\/g B1 4
.. 4
(i) = [ 1+372 —1]dr B1 Separated into integrable bits
_ + 4 -1 \/5
=—t ﬁ tan— (7+/3) M1 Al Must be arctan for the M
_n-1
\/g Al 4 cao
Total 16
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MBP6 (cont)
Question Solution Marks | Total Comments
Number
and Part
7(a) | (1 +itan &)’ expanded Ml Multn. or binomial theorem
Re. part = 1 —3 tan’@ Al 2 Ignore Im. parts
(b) +i sin O
(1+itan @3:(0056 i s1n¢9) B1
cosd
_ (cos38+i sin38
- cos’ 0 M1 Use of de Moivre’s theorem
Equating Re. parts =
cos36
1 -3 tan’f=
cos’ 8 Al 3
Total 5
8(a) | Char. Eqn.is A*— 9\ +8=0 M1 Al
A=1lor8 Al
A=1= 2x+5y=0 Ml Either eval. substd. back
5
gives eigenvectors p( J Al
A=8 = —5x+5y=0
1
gives eigenvectors ¢ (J Al 6 Any non-zero p , g will serve
(b)d) | x=2, y=—1substd. inx' &' M1 Both x' and )" eqns.
toget X' =2, y) =— Al 2
(i) | (x'-2 3 5)x-2
= B1 1 i = -
y+ 2 6) y+1 ie. a=2,06=-1
(i) | 2(x=2)+5(+1)=0
Or 2x+5y+1=0 or equivalent B2,1V 2 Give B1 for 2x + 5y = 0 or ft from their
eval. of 1
() |Eg.x'=3x+5(x+c)+1=8x+5¢c+1 B1 Use of y =x + ¢ at any stage
YV =2x+6(x+c)+1=8x+6¢c+1 Ml
=x"+c¢ Al 3
Total 14
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Mathematics and Statistics B- Advanced Subsidiary and Advanced.

MBP6 (cont)
Question Solution Marks | Total Comments
Number
and Part
9(a) I,= [%eh tan” x:l - M1 Al
J‘%e“n.tan”_1 x.sec’ x dx Al
=31,= , ,
n _ M1 Use of sec”=1+tan"to get /,_,and [+
T o_ 3x n-1 2
(\/5) £"—nfe” tan"” x(1+tan” x)dx involved
= (V3) e =nf1,, +1,,
=>nl, 1 t30L,tnl,_= (\/5)" e" Al 5 Answer given
ALTERNATIVE:
I,= [e* tan" 7 x(sec” x —1) dx (M1)
tan” x| tan"Tx | 5, (A1)
=le - e dx—1,_
{ n—1 } / n-1 ? (AD)
n-1
= (- DU+ L) = (V3) e =31, | oM
= result (one step down) (A1)
OO =1 = n+35+5= (V3" BI
3
n=3:>3[4+3[3+3[2=(\/§) e" B1
Thus I+ L+ L=~3e"=L+3L+1, | Ml Al
= L+L-31=1 Al 5 Answer given
(b)(ii) | Use of sec’x =1+ tan’x to get M1
[:[4+I3—311 Al
Iy= [e™dx M1 Attempt to integrate this
_1({.n_
= (e -1) Al 4
Total 14
TOTAL 80
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