Length of y = Inz? =3Inz, forl <z <4

L= [/1+(%2de = [1\/1+ % da.

We'd like /1 + tan?6 as the integrand, so we want 2 = tan®. Therefore we substitute

_ 3 _ —3sec’d
T = Gno> dr = tan260 do.

This gives [4/1+ % dr = fm (- 3;?102299)(19
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L-d0 = — 3 [sech csc? df =

sin26

—3[sech (14 cot?d)df = — 3 [sec +sechcot? df = — 3 [sec + — - 959 4g

cos @  sin?f

= —3[secl+ 3% df = —3[sech + L. - =L qp

sin  sinf

= —3(fsect df + [csch cotf db
= — 3 (In|secf + tan ) — csc ) (since 2 = tan @ and therefore 6 = arctan(2)

= — 3(In sec(arctan 2) + tanarctan 2| — csc(arctan 2) ) (draw a pic of triangle with
f = arctan % to simplify)
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Evaluting the antiderivative between a = 1 and = = 4 then gives the correct answer
(which I checked by just writing down the original integral and doing a numerical
intergration (without using the antiderivative) on a calculator.



