Review for Exam |
Assorted Derivatives
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Note: The Derivative —\/_ =—— occurs often.
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Integrals

l. Fundamental Theorem of Calculus: For any continuous function f on [a,b] with
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F(x)=1(x), Of(=F()-F(@.
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. Integrals You Should Know
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Methods of Integration

Integration by Parts
Y adv=uv- ¢y du

b. Trigonometric Integrals— Odd Powers of sineand cosine
(yos’ x dx =¢pos® xcosx dx =¢f1- sin® x) cosx dx =¢f1- u”) du for u=sinx
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Need sin? x+cos? x =1

Trigonometric I ntegrals — Even Power s of sine and cosine
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Trigonometric Substitution

\/ﬂ X =asnq dx =cosqg dq
la2+X2 X:atanq dX:$C2q dq
- ot X =secq dx = secq tanq dq
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e. Rational Functions
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Partial Fractions:
A . B _ A(Xx- b)+B(x- a)
X-a X-b (x- a)(x- b)
f. Rationalizing Substitutions

and compare numerators to get constants.

. dx dx
Replaceradical: u=+/x+a, du = =—= x=Uu?-a
® 2\JUx+a 2u

0. Improper Integrals
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P-Test: in dx convergesfor p>1.
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If f(X)has adiscontinuity atc, a£c£b, then
b c b
Of (x) dx = of (x) dx+ f (x) dx
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h. Numerical Integration —only for labs and homework

Applications of Integration
a. ArclLength—for curvey=f(x)fromx=atox="h:

b
L= O1+[ (9] dx

a
b. Areasof Surfacesof Revolution

Rotation about x-axis: S= @p y ds

Rotation about y-axis. S= (‘)'Zp x ds,
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where ds=, |1+ 5— dx for y=y(x),or, ds=, |1+ g for x=x
«/ Saxfl y=y(x) ,/ eé_dYH dy (y)

c. Hydrostatic Pressureand Force: P=r gd, F = PA
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d. Center of Mass: X =



