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(d) Since y = In(z — 1) has an infinite discontinuity at = = 1, [}' In(z — 1)d= is & Type Il improper integral.

)‘r -[=+E]r'Irjl -—nf {=+;:|1f= ._..,., j;:g] o [m + :,EE] = :?! Convergent

12 Jm [ (2-v')dv=D+ L= [0_(2-v*)dv+ [[7(2 - v*)dv, bu
Ii= Em [jp-i.#] = Eﬂ{-ﬂtq-it‘}-—m Since Iy is divergent, [ is divergent, and thers is no need
mwﬂmh Drivergent

1= s de= 7 ze " de+ [ e dn

[osede= tm (-3)[e] = tm (-D(1-e") = -d1=—fam

[z~ do o Jim (~3) ] = fim (1) (¢ -1) =~} (-0 =4
Thﬂufm.,_r:’"u"’d:- -4 + {4 = 0. Convergent

2. Since f(r) m F’;—‘ by v,

I-jr_:,f(r}d'ﬂ'l-‘lj:“.f{ﬂ*'zlﬂ.f:ra;“* 1--:-[2 ]
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-IE(mE —E) =3 Convergent

24. There is an infinite discontinuity af the left endpoint of [0, 3.
* g fdr . [-21 -2, . 2 .
Jim'.i‘.'ahf ﬁ'.l‘.‘&h[::] =g+ A = R

E.-J,:"E:_-:_-ﬁ lim fm‘,&?. {-!;[::—5]1-"‘] = hm_ H{:-gljﬂ:_%[“l-n — 6= —B

Convergent

B3, (a) We would expect a small percentage of bulbs 1o burn out in the first few hundred hours, most of the bulbs 1 bun
out after close to 700 hours, and & few overachievers to bumn on and on,

."'I {b) rit) = F'(t) is the rate a2 which the fraction F'(£) of
11 y=F burnt=ous bulbs increases as t increases. This could be
- interpreted as a fractional bumnout rate.

(e) Jy"rit)dt = lim Fiz) = 1, since all of the bulbs will
eventually bum out
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'50. (ain = 0: / z"e "dz = km [ e "dz= lim [~e™" 0
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t=—s00 0 t=+00

lim [~e7'+ 1] =0+1=1

t=—s00
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n=1: / z"e "dr = lim ze~ “dz. To evaluate / ze~ “dz, we'll use integration by parts
0

t—s00 0

withu=z,dv=e""dr = du=dz,v=-e"7%.

So / ze “dr = —ze”" — / —e fdr=—ze " —e*+C=(-z—1)e" "+ Cand
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lim [ ze™"dz = ‘1_'1.1110 [(—z - l)e"];

t—+00 [

lim [(—t—1)e™ +1] = lim [~te™ —e™* +1]

t—s00
=0-0+4+1 [usel’Hospital’sRule] =1
~ oo t
n=2 / e Tdx = tlim z2e™*dz. To evaluate / z%e~"dz, we could use integration by parts
] —*° Jo

again or Formula 97. Thus,

t t
lim z2e"%dr = lim [—zze"]; + 2 lim / ze *dz
t—00 0 =00 t—oo 0 .
=0+0+2(1) [use’'Hospital’s Rule and the result forn =1] =2
_ L it t
n=a3: / z"e "dr = lim rPe *dz Z lim [—-zse"’]; + 3 lim zle""dz
0 t=—s00 [} t—+00 t—00 [}

=040+ 3(2) [use’'Hospital’s Rule and the result forn =2] =6
(b) Forn = 1, 2, and 3, we have / z"e”"dr = 1, 2, and 6. The values for the integral are equal to the factorials
0
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for n, so we guess / e *dz = nl.
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(c) Suppose that / z*e~*dz = k! for some positive integer k. Then / ¥ e dz = lim [ z* e %dz.
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0 t=s00 0

To evaluate /a:""’le"dz, we use parts with u = z*+!, dv = e %dz = du= (k+1)z*dz,v = —e™°.

So/z"“e"'dx = —gktle—=
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