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EDEXCEL PURE MATHEMATICS P5 (6675) — JUNE 2003 PROVISIONAL MARK SCHEME
Question
Number Scheme Marks
1. [e)‘ +e”‘j e —e "
4 + =8 Ml
2 2
5¢™—16e"+3=0 M1 Al
(5e"—1)(e"=3)=0 Al
=13
x=In(1),In3 accept—In5 | M1 Al (6)
I:l (6 marks)
2 (a) | y=artanh x
tanh y = x
2 dy
sech’y — =1 M1 Al
dx
dy 1 1 «
- = 2 = 2 ( )
dx l1-tanh"y 1-x Al (3)
SO
(b) [ 1.artanh x dx = x artanh x — '[1 x2 dx M1 Al
-X
=xartanhx + 1 In(1 —x%) (+¢) Ml Al (4)
(7 marks)
""""""""""" x 1 1
PR
1-x 2[1-x 1+x

X
jl_xz dr=—11n(1-x)— LIn(1 +x)

This is acceptable (with the rest correct) for final M1 Al

((*) indicates final line is given on the paper; cso = correct solution only; ft = follow-through mark)
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%ﬁﬁgg: Scheme Marks
10 1 10
dx=—
. M1
3 J\/4x2+9 2J. X7+
2
10 arsinh( 2 =5 2 |24 M1 Al
2 3 3 9
[ ]3 =5 arsinhm =5In &+ 1/@ ~9.594 fton5 | MI1AIft
3 3 9
Area =9.594 x 100 = 960 (m°) M1 Al
(7 marks)
""""""""" Using a substitution
(i) 2x=3sinh & 2 dx=3cosh #d&
1
J.—de = J. 10 xécosh 0dée complete subs. | M1
AAx2 49 3coshd
. 2x
=5fd9=5arsmh? MI Al
then as before,
or changing limits to 0 and arsinh ? (or ln(? + %j) can gain this Al
""""""""" (i) 2x=3tan 6 2dx=3sec’0d0 |
10 10 3 5
————dx= |——=x—sec"@#db M1
J.\/4x2+9 J.\/9‘[21n26?+9 2
=5[sec 0d0=5In (sec O+ tan ) M1
. 10
Limits are 0 and arctan 3 Al
[ ] = 511{ 199 4 +?J et M1 Alft

((*) indicates final line is given on the paper; cso = correct solution only; ft = follow-through mark)
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Number Scheme Marks
4 = E =2 cos M1
. (@) | P dy v
s=2siny (+c) Al
0,2)= 0=1+c Ml
s=2siny —1 Al 4)
dy _ — 1 1 ir si
(b) s sin = s+ & ft their sin wonly | M1 Alft
y=4s5+1s (+o) Ml
initial conditions = ¢ =0
y=istis Al “
(8 marks)
5 @ | Y =ginh X BI
dx a
)’ X X X
| 1+(—yJ de= | 1+sinh2(—j dv= [cosh= dx =sinh = M1, Al
dx a
%1k M1 Al (5)
Length =2 [a sinh —} =2asinhk (*)
aly
(b) 2a sinh k= 8a
sinh k=4 B1
x=ka=aarsinh 4 =aln (4 +17) B1
y=a cosh ka = a\(1 + sinh® k) = a\17 M1 Al (4)
a
(9 marks)

((*) indicates final line is given on the paper; cso = correct solution only; ft = follow-through mark)
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Number Scheme Marks
6. (a) | secy=¢" Bl
dy _ .«
secytany — =¢ (=secy) M1 Al
dx
dy e’ 1 1
— = = = *) cso | M1 Al 5
dx secytany  fsec? y—1 e’ -1 ©)
X
o Shape, curve — (0, 0) B1
Asymptote, (y =) =
symptote, 5 BI 2)
O |
/4
(¢) | (x=1n2) y=arcsec2=? B1
b1 .
v Va1 3
tangentis y-— % = L(x— In 2) M1
3
V4 1
x=0, y= 3 " In2 exact answer only | A1 4)
3
(11 marks)
‘Alt.to (@) |cosy=e* 1Bl
—siny Y _ © =_° = ! (*) CSO
Jlmcos>y  Al-e™ e -1 MI Al
M1 A1 (5)

((*) indicates final line is given on the paper; cso = correct solution only; ft = follow-through mark)
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Number Scheme Marks
7. (a) | I, = [x"ex]lo —nﬂx"_lex dx=e¢—nl, *) cso | M1 Al (2)
0) | Ji=[xre ] en[xe dr M1 Al
=—'+nJ, Al (3)
) | Jr=—"+2J;
Ji= <"+, Jrand J; | M1
1
— _e_l + J.e—x dx
0
= ¢'+(l-¢") (=1-2¢" Al
Sh=—-e"+2(1-2e")=2- 3 (*) Al (3)
e
1 1 ex +e—x
(d) Ix” cosh xdx = J.x”( 5 jdx=% LitJy) (%) Bl (1)
0 0
(e) | h=e-2[1=¢e—2(c—1)=2[—¢
1
=2fe"dx-e=2[c-1]-¢ (=c-2) M1 Al
0
1 — 1 5 — 1 5
5(12+J2)—E(e—2+2—g)—5(e—g) M1 Al 4)
(13 marks)
[ T o U
Alt. to (e) J.xz cosh x dx = [xz sinh x]o - j2x sinh x dx
0 0
. 1
= [x2 sinh x]o — {[2xcosh x], — IZ cosh x dx}
0
= [x2 sinh x — 2x cosh x + 2 sinh x]i) MI Al
=sinh 1 =2 cosh 1 +2sinh 1 M1
=3sinh 1 -2 cosh 1
-1 -1
_3[eze | _,[e*e =%(e—§) Al @)
2 2 e

((*) indicates final line is given on the paper; cso = correct solution only; ft = follow-through mark)
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Number
8. (a) dr asec ttant, ((11—y = b sec’t M1 Al
t
d 2
& _ _bsec't (: b J M1 Al
dx asecttant asint
gradient of normal is — asin?
y—btant=—asmt(x—asect) M1
axsint+by=(a*+b)tant  (¥) cso | Al (6)
(a* +b*)tant a’+b’
b)|y=0=> x= ; = Bl
asint acost
2
P=d@-1) = B=21 Ml
OS =ae and OA = 34S M1
2
at+ Sa =3a2><§><cost
4 2
cost=1 M1 Al
=7 Al
3 3
2 2 2 2
By symmetry or (as O4 = %a b | @b 3ae
acost ‘ acost
27 4
1= 2 MIAL  (8)
3 3
(14 marks)
e 2y dy
Alt.to(a) | 2 -2 2 = Ml Al
a® b dx
dy 2b*x b’asect
—=———=— M1 Al
dx 2a’y a’btant
then as before

((*) indicates final line is given on the paper; cso = correct solution only; ft = follow-through mark)
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