Math 1552, Integral Calculus

Section 8.4: Trigonometric Substitutions

Evaluate the following integrals using any method we have learned so far.
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Trig Sub: Let z = 2tan#@, then dx = 2sec? 0df, and z°? + 4 = 4sec?f. Then the integral
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Changing tan? 6 to sec?§ — 1 yields:
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/MdG = /(Se09 — cos0)db.

becomes:

sec 0
Evaluating the integral gives: In|sec + tan | — siné + C.
Using the fact that tan6 = 5, we have that sinf) = ——Z— and sec = Vatd g6 the final
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answer is:
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Trig Sub: Let x = sin#, then dx = cosfdf and v/ 1 — 2 = cosf, so the integral becomes:
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= /(CSC4 6 — csc? 0)do

= /[C802 0(1 + cot? ) — csc? 0]db
= / csc? 6 cot? Odo
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[u = cotf] = —3 cot” 6 + C.
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Since x = sinf, cot 0 = %, so the final answer is:
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3. [ 7(4_;”2)3/2 dz

u-substitution: Let v = 4 — 22, then du = —2zdz and
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Trig sub: Let e* = 3secf, then e*dxr = 3secfhtanfdf, or dx = WCIQ = tan6df.

Then the integral becomes:

/ tan 60d0 B tan @ 40
3secOv/9sec? —9 9secltanl

= %/COSQCZG

1
:§Sln9+0

1 Jp2r __
_.6794_0
9 ex

e2r —9
—97—1—0.



5. [sin®(z) cos®(x)dx

/Sin2(£€) cos?(x)dx = /[Sin(a;) cos(z)]?dx
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~ 3 sin(4z) + C.

6. [(2?+1)e**dx

Integration by parts, using the “shortcut” method:
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Then
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/(a:2 +1)e**dr = 5(3:2 +1)e** — §$62x + Ze% +C.



