










 















Assignment 5

Group 5: Apurv & Sanjay

Question

5. Show that sech−1 sin θ = log cot θ/2

Solution

Digression :

Let

sech−1 x = y (0.0.1)

Then

x = sech y (0.0.2)

x =
2ey

e2y + 1
(0.0.3)

Rearranging terms

e2yx− 2ey + x = 0 (0.0.4)

Solving for ey from the above equation(It is a quadratic equation in ey).

ey =
1±
√
1 + x2

x
(0.0.5)

We know that Range(ey) ∈ R+, so that gives a restriction on the values x can take, i. e.

0 < x ≤ 1, also the (1 −
√
1 + x2)/x solution has to be dropped as it is negative in the

1



interval. Then

ey =
1 +
√
1 + x2

x
(0.0.6)

From Eq.0.0.1 and Eq.0.0.6,

sech−1 x = log

[
1

x
+

√
1− x2
x

]
∀ x ∈ (0, 1] (0.0.7)

In the question we have to show sech−1 sin θ = log cot θ/2. From Eq0.0.7

sech−1 sin θ = log

[
1

sin θ
+

√
1− sin2 θ

sin θ

]
(0.0.8)

= log

[
1 + cos θ

sin θ

]
(0.0.9)

= log
2 cos2 θ

2

2 cos θ
2
sin θ

2

(0.0.10)

= log
cos θ/2

sin θ/2
(0.0.11)

= log cot
θ

2
Q.E.D (0.0.12)
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