Some Sample Problems

1. Find the antiderivative: [ \/tan(x)dx

Let u = y/tan(z); u® = tan(z), dz = 4% Then [u24® =2 [ uf—ildu.
ut + 1 = (u? 4+ v2u + 1)(u® — v/2u + 1), so by partial fractions:
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Now, [ mrjarrdu = 5in(v” + Ku+1) — tan™( )
Substituting K = V2,2 gives:

[ +/tan(z)dx = 2?}[ln(u2+\/_u+1)—ln(uQ—\/iu—i-l)]-l—%[tan*l(\/§u+
1) +tan™' (V2u = 1)]| _ ; (+0)

tan(z

Then B = In(2) :
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(In(l+u)=u—"24+% ...

Therefore, A + B =2+ 2 [y 1in(1 + 2°)dz

=2+ 2 [} in(1+2%)dx

Integration by parts gives: [ In(1 + 23)dz = zln(1423)[} — J} 2Zzzd
=n(2) — 3 fy Edz

So A+ B=2+2In(2) — 2 fy ;&5dz
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Now fO $3+1 = fol 23Ed fOI zgj—l = fol ng—l
So A+ B=2+ gzn( ) —2[1 — J§ ngﬁl] 2In(2) +2 fy 755

Partial fractions gives:
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= 3in(2) + 5 * 5t n’l(wg)é

=%l (2)+$[tcm Y — tan (4]

=1n(2) + J5* 3

Fuially, A+ B =2In(2) +2[5in(2) + 3L\/§]
3in(2) + 722

So A= 4n(2) — In(2) + 2

= 3in(2) + 7%

. Find the total perimeter of T3 + y% = a%, where a is a fixed positive
number.
2 2,3 .
y = (a3 — x3)2 (1st quadrant piece, take a look at the graph)
2
1+ (y)* =%

T3
Therefore the total length = 4 [ a3z dx
= 4q5 - %x%h‘ﬁ = 6a

. Let f(z) = J¢ lﬁtdt for > 0. Find f(z) + f(3).

(As a check: f(2) + f(3) = 5(In2)%.)

Let g(z) = f(z) + f(3),2 > 0,9' = f'(z) — = f'(3)
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J(z) = l”i %) implies g(z) = %(In(z))? + C.
9(3) = 1(In(2))? implies C = 0

2

Therefore, f(z) + f(%) = +(In(z))?



