Problem 1 Evaluate each integral.

a) Ixezxdx u=x, du=dx
= 1xe* - 2 J.e2xdx dv = e*dx, v = +e*
= txe” — Le¥ + C.

b) [ Inxdx u=Inx, du= Ldx
lenx—fx-%dx dv=dx, v=x

=xlnx—-x+C.

c) I tan®x sec3xdx = I tan®x sec’x tan x sec xdx

= j(seczx — 1) sec’x sec x tanxdx u = secx, du = secxtanxdx
= j.(u2 — Duldu = Iu“ —u’du
= +u’ — +u + C = Lsec’x— +sec’x + C.

Ix —2Zgc = [1- x+2 dx, using long division
X3 +x 34 x
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Partial Fractions Decompositon:
x+2 _ A, Bx+C _ 2
— e = £ 4 22T +2=Ax"+1) +x(Bx+ ().
x(x?+1) x Ty TF (x )+ x(Bx+O)
x=0=>2=4,
x+2=2(x>+1)+Bx? +Cx—(2+B)x +Cx+2=>2+B=0,C=1=B=-2,C=1.
SO, 1 - x+2 dx = 1_ —2x+1d
I x(x?+1) * e j x2+1 *

“f1-2 42 __1
J X240 X241

= x — 2Inx|+Infx? + 1|~tan~'x + C.
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Partial Fractions Decompositon:

1 _ 1 _ 4 B _ -
x2-2x-3 (x=3)(x+1) x-3 T x+1 = 1 =A+ 1)+ B(x=3).

x=3=1=44=4=+.
x=-1=1=-4B=B=-1

4
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11 _ 1 1
— dx = o Inlx = 3|— Injx + 1[+C.

f) Ixtan‘lxdx = Itan‘lx - xdx u = tan”'x, du = 1+1x2 dx
~ lyttanly- L [—X . dv = xdx, v=1x?
— t -1 1 —
S x*tan~x — zj 1+x
= +x?tan'x — Sx + S tan"'x + C.
1 1 2x
9) [ ————dx = dx 2x =3secl = sech = ==,
I x2J4x*> -9 '[ x2,/(2x)% — 32 :
x = >secl = dx = 2 secOtan0do
_ 1 i 0 tan 0d6
J (9/4sec?0)(3tan0) 2 seevtan
_[2_1 -
= [ § g0 = 5 [cosbdb
= %sin0+C= %%+C
4x2 -9



Problem 2 Find the improper integrals, or determine that they diverge.

a) IOO X dx = limgs o _[O dx u=x*>+1, du=2xdx
-0 x2 +4
11

= llma—>—ooJ- 2,12

) b
dx+11mbﬁooj0 2)14
X

L + hmm j” "Ly

b2+1

= limg-—o Linfu)|Ls, | + limp., - S Infu||y

a?+1
= limgs o +In1 = 4 In(a® + 1) + limpo 5 In(b* + 1) — 2 In1

diverges, since lim,. . + In(a? + 1) = oo

b) I;Oxe‘zxdx = limpooo I er‘zxdx

_ 1 12 |b ij.b72x
= limpow > Xe |o+2 o€ dx

L o 1b xlb g 1 b 11 1
= limpo—gxe ™| = ge | = limp. - 2 G g
T 1_1 1_1 1
= llmb%o - 7 2€2b - Z eZb + Z

1
=
4 1 — h + # = +— 1 !

c) Iz oo dx = limg) I TR dx = limgpr———">|

= limgr — —=+ - =, diverges.
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Problem 3 Use the Comparison test to determine whether the integral converges or
diverges

o[ i
<1 < 1 forx > 2.
¥ -2
Since [ —4x diverges (you need to check it), diverges by the
I %5 L w5
Comparison Test.
© _dx
b. Jl x+e'
0 < % < — forx > 1.
X+ e e

Since j e~*dx converges (check it), j — converges by the Comparison Test.

Problem 4 Solve the following differential equation:
V(@) =-3y(0) : ¥(0) =2

y'(8) = =3y(8) 0 3

=[5 (t) dt = [-3dt

= ln[y(t)|— =3t+C

— b/(t)‘: e 3HC = p3Co-31 — o3t
= y(t) = Be ™.

y(0) =2 = B =2.

So, y(t) = 2e73.



