Exam Question
Topic: GammaFunction
Using appropriate substitutions, show that

(i) /01 In <l>$_1 du =T'(z),

u

(ii) /OW/2 (tang z + tan'! SU) exp (— tan :c) dr =12

Solution ]
(i) Let w = e7*, so Inln <—> =1.
u
1 1 rz—1 0 fe'e)
/ In (-) du = / 1 (—et) dt = / 1 (—et) dt = T(x).
0 u 00 0

(i) I = /Oﬂ/z (tang z + tan'! x) exp (— tan? :L‘) dx

= % /Oﬂ/z (tan2 x)4 2tanz(1 + tan® ) exp (— tan? a:) dx

1 /2 2 \* 2 2
= 5/0 (tan x) 2tan x sec” x exp (— tan x) dx.
Let t = tan?z; dt = 2tanxsec? zdx

1 oo, r(5) 4!
I:—/ tle tdt = —~2 = — =12.
So 2Jo V¢ 2 2



