MTH 285 8.4 Handout

cos2 =1 — sin? 0
sec2 =1+ tan? 0

tan? 0 —gec2— 1

Trigonometric Substitution (@a>0)

1. For integrals involving /42 — 1,2, let
u = asin 6. | . u
Then Va2 — 42 = acos 6, where 6 [
2

— /2 < 60 < w2 Va’-u?
2. For integrals involving /a? + u?, let 5
u = atan 6. o u
Then Va? + u? = a sec 6, where 6 ]
a
—7/2 < 6 < w/2.

3. For integrals involving ~/u? — a?, let
u = asec 6.

Then
a

atan @foru > a, where 0 < 0 < 7/2
[77 — 2=
u—a [—atan fforu < —a, where m/2 < 6 < .
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Trigonometric Substitution: v = asing

V9 = x2
= 5
sin()=§, cot0=‘/9\\x
X
Figure 8.6
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Trigonometric Substitution: u = a tan 0

tan 0 = 2x,sec 6 = /4x*> + 1

Figure 8.7
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Trigonometric Substitution: Rational Powers

REXAMPLE3]

« « « o> See LarsonCalculus.com for an interactive version of this type of example.

. dx
Fmdj(x2 T+ )

tan0=X,Sine=+
; Vxe+ 1
Figure g.g
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V3

X
seCcl=——tan =2 >
V3 /3

Figure 8.9
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THEOREM 8.2 Special Integration Formulas (a > 0)
r«/a2 —utdu = %(a2 arcsin-Z + ua? — u2> + C
2. r\/u2 — a’du = %(us/uz —@Z-&hlu+ V2 -&|)+C, u>a

. [VET @ = YT TE 4 @l + SEF ) +
J

0,0

The arc length of the curve from (0, 0)
to (1,3)
Figure 8.10
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'MP Comparing Two Fluid Forces

A sealed barrel of oil (weighing 48 pounds per cubic foot) is floating in seawater
(weighing 64 pounds per cubic foot), as shown in Figures 8.11 and 8.12. (The barrel is
not completely full of oil. With the barrel lying on its side, the top 0.2 foot of the

. barrel is empty.) Compare the fluid forces against one end of the barrel from the inside
f and from the outside.

The barrel is not quite full of oil—the
top 0.2 foot of the barrel is empty.
Figure 8.11

1

0.4 ft

Figure 8.12
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