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2. (a) Since y = 3 L isdeﬁnedandconﬁmmusou[l._2],f
1
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(b) Sirn:e_t,.r=2 hasaninﬁnitediscontim;ityatx:%,f 5 ! ldxisa'IypeI[im;noperinlegral.
0o =T

(c) Since f IST ~_ der has an infinite interval of infegration, it is an improper integral of Type L
- x

(d) Since y = In(x — 1) has an infinite discontimuty at = = 1, ff In(x — 1)dx 1s a Type II improper integral.
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2. f B2 4e — lim [—(l”} ] ["”‘"’“‘“‘“"”’m } —tim 25 _ o Divergent
1 T t—oo ] 1 u=Inz du=dz/z t—oo 2
3 dx 3 dx ! dx 3 dx
3. I‘ﬁ 7 —6x15 _ﬁ CENCEE) _IIJ”T?_ﬂ =—DE—5) +£ D=5
Now ! A + = = 1=A(z—-5)+B(z—1).

(x—1)(x—=5 z—1 =z—5

Setz =5togetl =4B,50 B=1 Setz =1toget1=—44 s0 A =—2 Thus
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L = lim ) (I_41+$15)d:r= lim —Zln|:r—1|+zln|3:—5|}

t—1— t—1—
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= lim [(—3mIm[t—1|+3mn|t—5]) — (—3In[-1|+ 3 In|-5])]
e

= po, since lirP (—iInjt—1|) =cc.
e

Since I 1s divergent, T 1s divergent.
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e ) 1 1/ 1 B " u=1/z,
38. /u ;- dr= lim —e 7. —dzr= lim ue” (—du) |:
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T t—0t J; & xr t—0+ 1/t du = —dx/x

T . w11/t use parts T 1_ 1/t
=t =0 [ | =t (3 1) o)

= lim(s—1)e° [s=1/tf] =oco.  Divergent

S DO

40. Integrate by parts with w = Inz, dv = dz/\/r = du=dz/z,v=2/z
1 1 i 1 i
f InZ e = tim [ 2Zdz— lim [2\/51”} —Qf 9 _ lim —2\Elnt—4[v’5]
0 V’E t—0t J; \."‘;:? t—ot t ¢ \/E t—0+F "
= lim (—2ZInt—4+4%) =4

t—0t

. Int # 1/t
since li tlnt= lim —— = lim ——— = 1i —24/t) =0. Convergent
Jp Vit = i 557 = i S (2 V0) =
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50. Forz > 1, ——— = — [sincee ™ = 0] = —. — dx is divergent by Equation 2withp =1 < 1, so
x x i =

x

f 2te dz 1s divergent by the Comparison Theorem.
1 xT

by arctan 2 2
52. For = = 0, arct < — < 2 s0 < — = 2e™%. Now
=D ACHAT S 5 S5 24 e” <2+e“° e” €

oo i 2 ) )
I= f 2 "der = lim [ 2 "dxr= Jim [—29““]; = lim (——t + 2) = 2, so I is convergent, and by comparison,
o — —D0 =3
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53. For 0 < = < 1 = —_—
cEELLE T e

Now

1 1 i 2
I=f 273 dr = lim | z % dz = lim [—23—”2} = lim (—2+—) = o0, so I is divergent, and by
0

t—ot J, -0t t t—0t \-”?

- ISBCZI. -
comparison, f is divergent.
] xv”;
58. Letw =Inz. Thendu=dz/z = T_de cm‘;i—z"’B Example 4, this converges to ! ifp =1
B - e A T ’ =17

and diverges otherwise.

M 4 = ; .
62. Let k = — so thatT = -.._F ksnf e~ dy. Let I denote the integral and use parts to integrate 7. Let o = v°,
i 0

2RT
1
d3 = ve ™ dy = da =20 dv, 3= R
2k
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Z e 0=—(0—1)= —
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