MA216 Assignment#5 (Solutions)

15.

19.

32.

31.

10.

Firstletu = (Inz)’,dv =dz = du=2Inz-dz,v =z Thenby Equation2,
I=[(lnz)’dzr==(lnz)’ -2 [zlnz-1dz=z(Inz)’ —2 [Inzde NextletU =Inz,dV =dzr =
dU = 1/zdz,V =xztoget [Inzdz =xzlnz— [z-(1/z)de =zInx — [de = zlnz — =+ C;. Thus,

I=z(lnz)* —2(zlnzx —z+ Ci) = z(lnz)? — 2zxInz + 2z + C, where C = —2C; .

Fistletu = 2% dv=e*dz = du=32"dz,v=¢e.Thenl, = fzse"‘dz =27 — 3fzzezdz. Next let u, = 22,
dvi = e*dz = du; =2zdz, vy =e*. Thenl, = 2% — ZIZEZdz_ Fmally, let us = z, dv; = €°dz = dup = dz,
vy = e”_ Then [ ze*dz = ze* — [ e*dz = ze® — e + C}. Substituting in the expression for I, we get

I, = 2% — 2(ze® — & + C1) = z°e® — 2ze® + 2e® — 2C. Substituting the last expression for I into I; gives

I = 2% — 3[:2262 — 2z 4+ 2e° —2C4) = 27e® —32%e® + 6ze® — 6e® + C, where C = 601

2Inx

Letu = (Inz)’, dv =z *de = du= dzr,v = —1z7? Then

2 1 2 1 2 1
sz %dﬂ: (”}] f 22 dr NowletU =Inz,dV =2 %dz = dU=—ds, V=—1a"2
N | I

lnxd&_ [ ln:.c 2+
11

ta]=

2
-3 1 1 172 1 1 1 1 3 1
ﬁa: dr=—3In2+0+3[—5x]=—fm2+3(—3+3)==%—3In2

Thus 7 = (—2 (In2)° +0) + (£ —1In2) = —3 (In2)’ — 12+ .

8

Lety=\/’_50tllatdy— Vg = —— ! d:.c=idx_T]lus,fcosx/..:,d.r=fco&y(dey)=2chDsydy.Now

2/ 2y

l]s_iepar‘l:s1:!-‘1'1]:1'1.;=y,d‘u=-:cvs;,-c.‘fg,a',c.'fu:it.!‘;t..-,'u=Eu'.ny1:(‘:;;5&!1:fy-:osyt:l",g,r=ysiny—Jrsil'lyf.‘fg,-=ysirly—I—l:cns;,-+C'1P

SOfcosV'Z"dx:2ysiny+2cosy+c=2@51nx@+2c05\/;+0.

1 A B
AT S rratioT < 1=AC-D+BE+).

t=1 = 1=5B = B=1t=—4 = 1=-54 = A=-% Ths

f;dtzf(iju us)dt —Lin|t+4)+Lmjt—1|+C or %m t

t+4)(E—1) t+4  t—1
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MA216 Assignment#5 (Solutions)

3_ 2_ _ _
5. 2 =2 —4 . = Wit 4

z3 — 22 2 (x —2) z2(x — 2) =z

8|

2+ == Multiplying both sides by = (= — 2) gives
x xTr —

—4 = Az(z — 2) + B(z — 2) + Cz”. Substituting 0 for = gives —4 = —2B <« B = 2. Substituting 2 for x gives
—4=4C <& C = —1. Equating coefficients of z*, we get0 = A + C, so A = 1. Thus,

4

*2® — 227 — 1 2
f z — i 1+ +—— dr=|z+In|z|— = —In|z —2|
s ¥ —2x? r—2 x 3

= [(4+1n4—%—1112_]—(3+]113—%—[]_]] =f+In

' —z+6 z2*—x+6 A Br+C
3 +3z  z(z2+3) = z? 4+ 3

- Multiply by z(z* + 3) toget 2 — 2+ 6 = A(z® + 3) + (Bz + C)=

Substituting 0 for « gives 6 = 34 & A = 2. The coefficients of the z*-terms must beequal, so1 = A+ B =

B =1— 2= —1. The coefficients of the z-terms must be equal, so —1 = C. Thus,

P —x+6 —:1':—1 2 x 1
“z3 + 3z =18 T f( )dx_f(;_x2+3_x2+3)dx
1 1
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MA216 Assignment#5 (Solutions)

z®+2:°+3x—-2 Az +B Cz+ D
(z2+2x+2)  22+2x+2 (22 +2x+2)2

2 +22°+3r—2=(Azx+B)(z* +22+2)+Cx+D =

z°+22° +3r—2= A’ + (2A+ B)z” + (24+ 2B+ C)z+ 2B+ D.

SoA=124+B=2 = B=0,24+2B+C=3 = C=1and2B+D=-2 = D =—2 Thus,

2 2 _ —
- [Z + 2z° + 3= 2d:.c= x n z—2 der
(=2 + 2= + 2)° 2 +2z+2 (x4 2x42)°

z+1 r+1 —3
— ——d
f:..»3+2.r+2 +/:.c2—|—2:r+2 +f{::.c2—|—2:r+2]3 +f(.r3—l—2x—|—2]3 o

=h+h+4+L:+1s

_ r+1 1/1 u=a" +2x+2, _]. 2
L= /I Tor s = fﬂ(zd’u) [m:z.::um =ghfz" +2e+2/+

_ —1 d’_c:—ltan_l z+1 +Cg=—tan_1 z+ 1)+ Ch
(x+1)2+1 1 1
T

z+1 1 (1 1 1
dr = —| =d =4 (= -
f(a’: 2+ 2z +2)° fu2(2 ”) m T @ity  &°
—1 1 2 z+1=1tan#
I, =-3 do = —3 | —5————sec’ 0.d0 ’
* f[(x+l)2+1]2 “ f(t3n2l9+1}2 see d:r:seczﬂdﬂ]

1 3
=—3f sm23d9=—3fc0529d3= —§f(1—l—c0526'}d8

. a1 Vxi+2x+2
=—5(9+—5m29]+6‘4— — ( -2s5iné c059)+6’4
3 1 3 1 1
= _—Ztan! =1y _3. T+ . +Cy 0
2 1 2 JVx?4+2r+2 Jx?4+2x+2 1
3 3(x+1)
5 tan (x+1) 2(m3+2:c+2:}+ 4
So I=h+h+I+1s [C=C1+Ca+ Cas+C4
= —In(z® +2 2) —tan™? 1)————  — Ztan?! 1) ——————+C
(e T2 —tanT @t ) gy et Ct U sy T
Jxr+4

1 ] 5 —1
= —In(2? +20+2) — 2t 1)
@+ 2 +2) = stan e+ )~ o e T o)

¢ 1 1 ’ 1 1 1
8. | ———dz=li — —dz—1lm |———————| = lim |[-————t —| =0+ —.
/1 2z + 1)° :_‘f'é‘oﬁ Pzt 17 i 4(2;:+1)2L t_’f‘ﬂ:[ e 36] * 36

Convergent

x+1
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MA216 Assignment#5 (Solutions)

oo i} oo
121=[7 (-3 )dy=h+L=__(°" -3 )dy+ [, (z° —3y”)dy, but
L= lim [iy* - v']L = lim_(#* — 1¢*) = —co. Since I is divergent, I is divergent,

and there 1s no need to evaluate I5. Drvergent

= lim

1
dx dx . L1t . . "
]; VI—2%  t—1- j‘: JI—=2 ¢ o [sin™" 2], Jim sin 5 Convergent
34. There 1s an mfimte discontimuty at w = 2.

2 i
f —  dw— lim 1+ —2_)dw= lim [’w+21n|w—2|]

t—2— w— t—2—

t
= lim ({+2In|t—2|—2In2) = —oo, 50
1] t—2—

2 B
./1; ﬁ dw diverges, and hence, ./1; ﬁ dw diverges. Divergent
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