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4. (a) cosh’x - sinh®x = (e +: G 4e ) M1 Al
2x -2x '
_ (e +e T +2)- (e +e2 —2)_2+2 —1 _ MI Al
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(b) 1+ sinh® x = 4sinh’ x 3 sinh®x=1 sinh x = :i:-\}-g— - M1AlAl 7
5. (a) Letu=x+3, so integralis | du = arsinh [2] +c M1 Al Al
2 2
u-+4
-arsmh (x-;—3) +c Al
(b) [arsinh {(x + 3)/2}]>; = arsinh 3 — arsinh 0 = In(3 + V10) Mi1AlAl 7
6. (a) Letu=(nx)", dv=x"dx du=n(nx)y" dx v=2/3 M1 Al Al
I= %x3(lnx)"- I%xs’n(lnx)"'ldx 3= Pnx) -n[Pnx)" e MIAl
31, = ¥’(Inx)* —nl,_, Al
®) Io=x13 3h=xInx-1I, 3L = x¥(Inx)*> -2I, Bl B1B1
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7. (a) —=—=— Normal at P is y ~ 2ap = —p(x - ap®) | M1 A1 M1

& 2ap p =
y—2ap=ap’ - px ' Al
" Similarly, normal at 0 is y - 2aq = aq’ - qx “ ; Al

(b) AtN, ap’ —px+2ap=aq’ - gx +2aq Ml
(p-qpx=ap’~aq +2ap—2aq=a(p-q)p' +4 +pg)+2a(p-q)  MIAI
Hencex ap* + ¢ +pg+2) Al
y=ap’ —px+2ap=—ap(q’ + pq +2)+ 2ap=—apq(p + q) Ml Al

(c) When p = 1, putting g = 1 gives the limit, as O tends to P, of the point
of intersection of the normals (because we have divided by p - q,

which is tending to zero) M1
Thus the point of intersection is tending to (@(1+1 + 1 +2), —a(1 + 1)), Al
ie. (5a, —2a) Al 14
8. (a) Wheny=0,4cosht=35 2¢'+2¢*-5=0 Bl Ml
2¢*-5¢'+2=0 2¢' - 1)e'-2) t=-ln2orin2 Al Al
Thenx=1+sinh#=1 i% Points are (%, OJ and [%, 0) M1 Al Al
(b) Curve sketched, symmetric about x = 1 ' B2
© §Z=_431nht=—4tanht Wheret=1n2, L= =3 -2 Mia141
cosh? de  5/4 5
2 3/2
TV 4 sech?r= 22 p= 169) L ‘M1A1Al 15
dx2 125 25 256 256
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