Opti 403A/503A Midterm Solutions Spring 2025
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Problem 4) a) fol/m In(cos x) dx == f/(in: In[cos(Yemr — y)]dy = fol/zn In(siny) dy.

| change of variable: x = Y2m —y |

Yo . Yo .
b) fo i In(sinx) dx = fo i In[2 sin(¥2x) cos(V2x)] dx | change of variable: x = 7 —y |

Y 3 1 17
= fo/zn In(2) dx + fo/m In[sin(¥2x)] dx + fo/m In[cos(Y2x)] dx
=1mln2 + fol/m In[sin(Y2x)] dx — f:_l/m In[cos Y ( — y)] dy

=¥%rln2+ fol/m In[sin(Y2x)] dx + flzn In[sin(Y2y)] dy

YorIn2 + fon In[sin(¥2y)] dy <—| change of variable: x = %4y |

=%rln2+2 fol/m In(sin x) dx.
Consequently,

fol/m In(sinx) dx = —%m In 2.

9) fonx In(sinx) dx = fol/mx In(sin x) dx + flznx In(sin x) dx <{ change of variable: x = 7 —

= [ xIn(sinx) dx — [°_, (7~ y)In[sin(z — y)]dy

= [ xIn(sir0rdx + [, (n — y) Ingstry)y dy

=7 fol/m In(siny) dy = —%m? In 2. <| substitution from part (b) |




