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EX 1 Prove that sin h ! {-\-ri—-%} = tan h 1x.

Sohtion Lettan h §x=y.menx=mnh9-
=5 sechzyzl-tanhzyzl—g

= sechy:\fl-?::ooshy-r-ﬁ}—?

A!so,cashzy-sinhzyrsl:sinh2y=oosh2y—1

. sinhzyz 1 _1=1—1+Xz= Xz
1—2 1 0 gooadbs X2
. X x
= sin hy = = y=sin h~} —.
y

Ex 2 * Prove that sin h™! (tan 8) = log (sec 6 + tan 0).
Solution We have, sin h™lw = log (w +J;?T'1').
sin h™! (tan 8) = log (tan 8 + Vtan20 + 1)
= log (tan 8 + Vsec29)
= log (tan 6 + sec 8)
= log (sec 8 + tan 8).
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EX 4 Separate sin~! (cos 0 +i sin 0) into real ang
imaginary parts.
solution Letsin™1 (cos 8 + i sin 0) = x + iy so that
cos 0 + i sin 6 = sin (x + iy)
=sin x - cos hy + i cos x - sip hy
(from Previous Ex.l)

Hence sin x - cos hy = cos 6 , a1}
and cos x - sin hy = sin 0 ‘ (2)
Squaring and adding, we have

sinx cos h2y + coszx sin h2y =1
=5 sinzx(l + sin h2y) + cos?x sin hzy = i
= sin®x + sin hzy 231
= sin h2y = cos®x .. sin hy = cos x.

From (2), we have cos2x Fsin@
(assuming sin 6 to be +ve)
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Since 5 <X <o we have

cos x = Vsin 0 i.e. X = -co‘s,"l‘ (Vsin 0).



Ex 5

Solution

The equation (2), ihen gives
8N hy = Vain

= V=80 01 (Vsin0) = log [Nan @ + V1 ~sin 81,
Mus s8in” ! (cas O+ { sin 0)
“ cos™ M(Vsin 0 NN 6 3 VI 2 . @
(N8in 0) + i log [Vsin 0 + V1 +sin 81

Separate coy-
nary paris,

Let cos™ (cos 0 4 ¢ g MO=A+iB
: COS (A + IB) = cos 0 + | sin 0

1
(cos 0 4 I sin 0) into real and imagi-

— CO8 A cos i3 - sin A - sin (iB) = cos 0 + i sin ©

= COoS A cos hB ~ | sin A sin hB = cos O + i sin §.

Equating real and Imaginary parts from both sides. we Qet
Cos A cos hB = cos 0 (1)
$in A sin hB = - gin 0 (2}

We could have successively eliminated A and B from (1)
an'd (2) and could have then separately expressed A and
B in terms of 0; but instead we proceed as follows.

Squaring (1) and (2), and then adding, we get
cos?A cos h?B 4 sin?A sin hB =1
(1 - 55“2/\) cos h°B + sin?A(cos heB - 1= 1
cos h?B - sin?A cos WB 4 $in“A cos h'B - sin®A = 1
cos h?B - sin?A = 1
sinA = cos h*B - 1
$in?A = sin h?B . sin hB = - sin A,
Now, from (2),
sin A sin hB = - sin O
= ~sinA-sinA=-sin0 = -sinA=~sind

= SinA a Vsin @ - Aesin] (\lsin 8).

Again, from (2},

sinAsin hB=<sin@
= ~sin hB -sin hB = ~sin § .
ws  sin hiB msin B = sin hB = Yen 8
= Besinh'(Vsin8)

B = log {Vsin 6 + ¥1 + ¢in &),
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