Math 152/172 WEEK in REVIEW 5 Spring 2017
Sections 8.3, 8.4, 8.9

Section 8.3: Trigonometric Substitutions

gméﬁ,gn/mhmi/w

Expression Substitution Identity
-~ e
vl — 2t T = asint, —%gg% 1 —sin® t = cos?t Smséo&= 1/‘[1206 tontt &/4601-{&”{
N r=atant, —ng-r:f«:‘g 1 +tan?t = sectt
vzt —a? r =asect, ﬂgrg%orrgrg% sec’t — 1 = tan’ ¢
Problems.

et
—
o= Zfamts'ﬁmi:% ) S» ytam*b Xtec bt - 4 (tom?t et A

0 [y dr | umdrcb e Zpet
/tilq-r‘ VIHET >[5+ o *E 34 ot - 4346075”%
D | -y Sfacts oot A4S

1. Evaluate the integral
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Section 8.4: Integration Of Rational Functions By Partial Fractions

P

+ Rational function f(x) = %, where P(x) and Q(x) are polynomials.

& Make sure that the fraction is proper, that is the degree of the numerator is strictly less than the degree
of denominator. Otherwise, do long divisions.

e Factor out the denominator (){z) as far as you can.

s For each factor in the denominator use the following table:

Factor Corresponding Partial Fraction
. A
linear factor ar + b
ax + b
Ay As A
i ted fact +b)" e —
e e or (az +5) ar+b  (ax +b)? {ax +b)
quadratic irreducible factor az® + bz + ¢, Ar+ B
b —dac < 0 ax? +br + ¢
quadratic irreducible factor {ar? +br + eln, Az + By Asz + Bs - A,z + B,
b —dac <0 ar?+br +¢  (ar?+br +c)? (ax? +br +c)"

e Solve for numerators using roots of the denominator and for matching powers of ¥. Then integrate.
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4. Evaluate the integral
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Section 8.9: Improper Integrals

e TYPE I: Infinite Interval and Continnous Integrand.
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+« TYPE II: Discontinuous Integrand and Finite Interval:
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* Comparison theorem. Suppose that f and g are continuous functions with f(r) = g{z) = 0 for = = a.
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5. Compute the following integrals or show that they diverge.

6/44 u= fnx
] dx tom e du= 2~
: r I’z 'b_"”o X Am*x X
e x=e=> U=te=]
x=1 => u=tnt

ont ~5¢l [k [;/% _,J

- m g%&;’ = tim &
_@Gonl/@f‘?ehf

Lo=> tr -5+

10



me¥=o-

0 ° ©=/*tx V‘=ex X2
X
(b) [f'l + x)e* dr ’&'m’ S‘ (HX)B O&C = /ulzl v=e% ’f_‘;y”ﬁ =0
> ° t_p%° - (1+4)e” /e”/,zs/‘g
A B e B e
£ 2 .
Bt __gm L= e €750
= Q- -2 =- -t - oo -€ — - 2
- f&VL (110et - | / b . =
- 53
sxt M{u\’)(q
. nut co;warﬁ. ) 5! . g's, -y ax g(xs,,gy aiul-ffx A
[ . A -3+
) [r'r"?isrsd’“ -4 g - L §(¥5*3)3 b g xss3)’ = %L’au:= L ¢
= X[, _ —XT:—’ 2_)2/7_ ?=“7/ =~°{Tt _ ¥5+3)2/ ,&m {)‘5_,.3)2[ _ __:2!u_a_+a
a3 X — G
) ;—/L*%a-— o oy R < g
@ Oonl/e/rg,a/l,{y
)~’/3+/
a v _ <,x§4 .
(d) [ d p&;;ooiuﬁ”w;%v @ %=1 g(x-lu)% S T <
Al
' o< | = mt con/V@f‘?é. - (x-l/)‘w+c=i x_4)2/s+c
/T—I ?=é< 2/5
" L q
o A A g/dM’T
9 . m, OV,
(e T -

§3K'q o 4
¢ tin L ()]

e F 0 .
£ Sk s . s L/)z/f, P 3F o
=%M>B—%z-~>%+%m—~> - o )T |2 (Y -

11



6. Determine whether the given integrals converge or diverge using the Comparison Theorem.
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