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1. We have coshz = €= and sinhzy = £=¢

Adding, coshx + sinhx = e”.

Squaring and subtracting we find
62z+672w+2_62w_62w+2

cosh? z — sinh?z = 1 =1.

Ify= cosh_lf then £ = coshy.

Now e¥ = cosh y + sinhy = coshy & y/cosh®y — 1. So

2
yzlney:ln(fi $—2—1>.
a a

ie.
(T x+Vx? — a?
y = cosh (—):ln —_ .
a a
Now &= ,1;2—(12 — o _22 ) as can be verified by cross multiplication.

So ln( x — /22 —a?)/a) ) = —ln( (x + Va? —a2)/a) Hencey = £1n ((x+\/332 — az)/a).
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If y =sinh™* 2 then ¥ =sinhy.
As before e¥ = coshy + sinhy = /1 + sinh? y + sinhy. So

x 2
y=1In a:l: 1+?

| <x+\/m)
=In[—Y— " | .

a

where we have taken the positive square root because cosh is never negative.

If y = tanh™" £, £ = tanhy = $22¥. So

ey —e Y e -1

eY+ey ew41°

Zz
a

atx

Thus ze® +z = ae® —a and € (z—a) = —r—a or e = 22 Thus y = 7 In &£



d
— (xzem) = 27e” + 7" = ze”(z + 2) .

dz
b)
iln (aﬁ” +a_“) = ! {a“ Ina+a™*(-1) lna}
dx (a® 4 a77)
=In aaw — a_w
a® +a™*
c)
% In (:L'“ + x*“) = —i—lxa {aac“*l + (—a)x’“’l}

(ax(“_l) — ax_“_l) a(z® — 79)

e+ ¢ x(z®+279)

d) If y=2" then Iny =zlnz

d d
i.e. W _ dwlnx—i—:c—x

Y T
Thus Z_:Z =y(nz+1)

d
and % =z"(lnz+1) .

-1 1 2r — 2d cos
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—(7“2+d2—27“dcosﬁ) =—— =
dr 2(r2 4+ d? — 2rdcosh)?

r —dcosf
(r?2 4+ d? — 2rdcos9)
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