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P5 Paper E — Marking Guide

artanh x = %ln(H—x) =In3 .. ln(H—x) =2In3=1In9 M1 Al
I-x —-X
X g o 1+x=9-0x Ml
—X
10x=8 -.x=% Al 4)
(@)  £’(x)=2cos 2x — cosh’ — 2x cosh x sinh x M1 A2
or 2 cos 2x — cosh®x — x sinh 2x
®)  forSP.,f/(x)=0
£/(0.3) = 0.367; £7(0.4) = —0.131 M1 Al
f’(x) cont. over interval, change of sign .. root of f’(x)=0 .. S.P. Al (6)
t=tan(+x) - 4 Ll = L 2
Ly o = =Llsed(dn=11+7 MI Al
x 5
7L a7 L x 2w M1 Al
O 5+4cosx 0 5+4(11;‘;) 1+
NG
S A R 1l
0 5(1+2)+A(1-1)
5
o Al
0 947
= [Zarctan (£)1° Al
= %[arctan(%)—arctanO]: 2(5-0=7 ~a=+% MI Al (9)
_ xy b X
y=acosh (), — =sinh () Bl
dx a
A:jf 2ma cosh (£) |/1+sinh’ (%) dx MI Al
= j 2ma cosh’(+) dx MI Al
:naJ.il 1+cosh(%)dx Ml
= mafx + % sinh(2X)] ¢, Al
=mala + 4 sinh 2 — {—a + 5 sinh(-2)}] Ml
=na[2a + 4 sinh 2 + 4 sinh 2] = a’(sinh 2 + 2) Al )
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(@ s=2y, v =2 M1
— =cos Yy ﬁfﬂEZZCosy/ MI Al
ds dy ds dy

x _ 74
J.def_l.o 2 cos v dy M1
[x]y =[2siny]} .. x=2siny Al
—y:ml// dyfd—yEZZSinl//
dy ds dy
[P ae=[" 2siny dy Ml
by =[-2cos Y]l .y=-2cos y+2 Al
siny = 7, cost//zz_Ty
2 2
siny +oosty =1 o+ B2 o1 or P4 (p-2)=4 MI Al
(b) y
2 circle, centre (0, 2), radius 2 B2 (§8))
O| X
(a)  coshx cosh y + sinh x sinh y
= (e +e)+ (e —eT)e —e?) Ml
= %(e“y +e P+ e Ve — eV -+ e Al
— %(eﬁy_,_e—(“y)) M1
=cosh (x +y) Al

(b) 5 coshx+4sinhx =R cosh x cosh &+ R sinh x sinh o

. 5=Rcosh o, 4=Rsinh o M1
R=(5*-4"=3 MI Al
_ 4
(c) tanho =3 M1
4 N L 1
o =artanh (5) = 5In =5In9=In3 MI Al
-
(d)  5coshx+4sinhx=3cosh(x+ @) .. min. value =3 Al (11)
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7. (@ u=x""u'=@m-1x""% vV=xe ,v:%e M1 Al
In:[%x”*exz]})—j; Lin—1w?e” dx Al
1. n_ 1 _ ! n=2 _x*
L=%e-0-1@ 1)j0 dx MI
I,=%e-T(m-1I Al
_ 1 X _ 1 x I _ 1 1
(b) II—IO xe' dv=[Le" ]y =1e-1 MI Al
L=4te-Ix2=1e-(fe-3)=1 M1 Al
Isi=te- Ix4L=1e-2(3)=1e-1 MI Al (11)
8. (@)  (mx+c)=8x M1
m’x* + 2mex + ¢ = 8x
m’x* + x(2me — 8) + > =0 Al
tangent .. “b* —4ac” =0 so (2mc—8)* —4m’c* =0 Ml
2 22
(mc—4)y —-mc =0
m’c® — 8me + 16 — m*c* =0 M1
8mc=16 . mc=2 Al
®) mc=2 . y=mx+ 2 istangentto x*+)’ =2 M1
x2+(mx+ %)2:2 Ml
x2+m2x2+4x+%:2
x2(1+m2)+4x+(%—2)20 Al
“b’—4ac”=0 .. 16—4(1+m2)(mi2—2):0 Ml
2—(1+m2)(m%—1):0
2-(5 -1+2-m")=0
m - 2= Al
mt+mt-2=0 M1
(m*— D(m*+2)=0
. m*=-2(nosolns) or m==1 Al
m=1,c=2; m=-1,c=-2 . y=x+2 and y=-x-2 M1 Al (14)
Total (75)



Performance Record — PS5 Paper E

Question no. 1 2 3 4 5 6 7 8 Total
Toni eqn. in diff. hyp. | integr. surface intrinsic | hyp. reduction | parabola,
op C(S) inv. hyp. | fns. t=tan'/x | area coords. idents. formula tangent
fns.
Marks 4 6 9 9 11 11 11 14 75

Student
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