Math 152/172 WEEK in REVIEW 5 Spring 2016
Sections 8.3, 8.4, 8.9

Section 8.3
Table of trigonometric substitutions
Expression | Substitution Identity
N x=asint, —7/2<t<rm/2 1 —sin®t = cos? t
Va2 +22 |z =atant, —71/2<t<m/2 1 +tan?t = sec?t
2 — a? xr = asect,0<t<m/2 or n<t<37w/2 | sec’t — 1 = tan®t

1. Evaluate the integral
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Section 8.4

Pz
To integrate any rational function f(z) = ( ), where P(z) = apx™ + a12™ ' + ... + ap_17 + ap,

Q(z)

Q(x) = box™ + byx™ L + ..+ by

STEP 1. If f is improper (n > m), then we must divide P into @ by long divisions until a remainder
R(x) is obtained. The division statement is

STEP 2. Factor the denominator Q(z) as far as possible. It can be shown that any polynomial @ can be
factored as a product of linear factors of the form ax + b and irreducible quadratic factors (of the form
az? + bx + ¢, where b? — 4ac < 0).

R
STEP 3. Express the proper rational function Qg; as a sum of partial fractions of the form
A Az + B
(az +b)? © (az? + bx + ¢)7
Factor Corresponding fraction
A
ax+b
ax +b
Ay As A,
b)",r>1 P e A
(az +b)",r ax+b+(ax+b)2+ +(ax—|—b)7"
Az + B
24 b2 —4 0 _—
ar® + bx + c, ac < W+ brt o
Az + By Asx + By A.x+ B
24 T p2 4 0 1 et e A
(aa + bz + o), ac<Br> azx® +br+c (aas2+bx+c)2+ +(aa:2+bx—|—c)7"

2. Evaluate the integral

7
(2) /(m—2)(x+5) dr
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3. Decompose into partial fractions the rational function without computing coefficient of the decomposition:

r—1
(x +2)3(x? — 22 + 5)?

4. Compute the following integrals or show that they are diverge.
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5. Determine whether the given integrals converge or diverge using the Comparison Theorem.
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