#1.

#5.

4.

#11.

417,

421,

§7.03

(:cfxs)—(xl?’_m - xi13+x§2: S — 13 = A(z — 2) + B(z — 3): plug in z = 2,
_ _ a. : _ _ 5r — 3 _ 2 3
—3=DB(-l)or B=3plhginz=32=A)or o25r oy =33+ 72

z??;—ln - é+z%+—fz€ pz+1=Az2(2 1)+ B(z = 1) + Cz*. Plugin z = 0,

1 = B(—1) so B = —1. Take derivative and plugin z =0; 1 = A(—1)+ B so A = —2.

Pluginzzl;2:C(1)QsoCz2and#_11):_72%-;—214-2%1.
2
ﬁ. First note that degree of numerator equals degree of denominator so
polynomial long division needs to be used: —R%S =1+ # The de-
t“—5t+6 t°—5t+6
nominator is reducible, t> — 5t + 6 = (t — 2)(t — 3); 2 ?3;53—6 = t§2 + t§3 or
5t+2=A(t—-3)+B(t—2). Plugint =2; 12 = A(—1) so A = —12. Plugin t = 3;
_ _ t*+8  _ 12 , 17
17—B(1) SOB—17. Hence m —1+m+m.

r+4 . . . .. .
/ B — dx. Apply partial fractions to the integrand. The quadratic is reducible

r?+52—6 = (2+6)(x—1) so - i—g;l_ 5= x£6+x§ 1 or z+4 = A(z—1)+B(2+6).

Pluginz =1; 5= B(7) so B= 2. Plugin z = —6; -2 = A(-7) so A = 2 and

z+4 :1<2 5>H /x+4dzzd_wid_$:
2 +5c—6 7 95+6+95—1 - HOnee 22+ 52 —6 o 7 x+6+7 z—1

§1n|x+6]+gln\x—1\+c.

1 3

d

/ 290—:1: Apply partial fractions to the integrand. First do polynomial long
o z0+2zx+1

3

division: ng‘l‘g =x—2 +A;?f#2_%l. The quadratic is reducible 22 +2x +1 =
2 T + — — ;
(x +1)° so Trorsl Tt + @+1) or 3z +2 = A(zx + 1)+ B. Plug in
Vo 2lde !
x = —1, —1 = B. Take derivatives, 3 = A. Hence/ 2—:/ (x —2) dx +
o T —|—2.’L’—{—1 0
1 1 2 ~1
3d —d 1 1 1 1 1
/ z +/ —xsz—( —2:;;’ +31n\$+1\‘ —M( S -
o z+1  Jy (z+1) 2 1o 0 0 -1 o 2

0)+3(n2—In1) = (— = (-1)) = = —2+ 32+ - — 1 =32 —2.

1
dx . . 1 A B C
. Partial fract = T+ 1 =
/0 @t D@21 @ orvabbadions, TEENEETIYy T eI T i

Az +1)+ (Bz+C)(z+1). Pluginz = —1; 1 = A((-1)' +1) or A = 1. Plug

inz=01=A41)+C(1)so C =3 Pluginz =1; 1 = A(2)+ (B + C)(2) so

1 1 |
1=1+QB—|—101"B:—%. Hence/ x2 :1/ x _l/ 5132 A
o @+DE*2+1) 2Jy x+1 2)y 22+1

1




#25.

#29.

433,

435.

1 1 1 1
-1 d d d
Work on / x2 dr = / rax + / v Work on / f—fl by substituting
0 0 0

o+ 1 2 +1 0o 2 +1 T
1 2 1
d d 2 d
u:m2+1du:2xdﬂcso/ fx zlf—uzlln\u]’ :11n2./ 2m =
o 741 2.1 u 2 12 o 741

1

arctanm‘ dr = lln? + Z. Finally

0

1 1
d d n N
/ :1:2 :l/ x _l(l_2+f):lln|x+1|‘ _1_24_2:11112_
o (z+D)(z°+1) 2Jg v4+1 22 4 2 0o 4 8 2
In2 ™ In2 ™

4 8 4 8

25+ 2 : : . 23 + 2 __A B
/ 1) 1>3ds. Partial fractions yields i) 1P  s-1 + G-1)? +

¢ 4 D5t E 954 9= A(s—1)2(s2+ 1)+ B(s — 1)(s2+ 1) + C(s2 + 1) +

(s—1)% s +1

(Ds + E)(s —1)%. Plugin s = 1; 4 = C(2) so C = 2. Hence 2s +2 — 25> — 2 =
A(s—1)%(s>+1)+B(s—1)(s*+1) + (Ds+ F)(s—1)3 and we can divide both sides by
s—1toget —2s = A(s—1)(s*+1)+B(s*+1)+ (Ds+ E)(s—1)%. Plug in s = 1 again;
—2=DB(2)so B=—1. Again —2s+ (s> +1) = A(s — 1)(s* + 1) + (Ds + E)(s — 1)2.
Divide by s — 1 again to get s —1 = A(s>+1)+ (Ds+ E)(s—1). Plug in s = 1 again;
0 = A(2) so A =0. Divide by s — 1 again to get 1 = Ds+ FE so D =0 and F = 1.

25 + 2 -1 2 1 25 +2 _
Th = . Th =
B G107 =17 Go1p 2y / (1 1)(s—17°

1

ds ds ds (s=1)7 (s —1)72
- 9 [ % - p —
e e e e e
1 1

+ arctans + C.

= arctanl — arctan0 = — — 0, so /
4 0

s—l_(s—1)2

2z° — 2 1
/ :1:2—x+ dx. To apply partial fractions, we first need to do polynomial long

vt -
---_21’—23}—{—1_ 1 1 :A B _ _
division: po- R 2x+x2_$ 2—3: +zoqorl=A@-1)+
Bx. Plug 1n r =11 =B. Pluginz = 0; 1 = A(-1) so A = —1. Hence
22% — 2 1
/ i dx—/2xdx—/ / d = 2% —In|z| +In|z — 1| + C.
? —x
yt+y® -1 . . N T TR | 1
“——=~——dy Applying polynomial long division #=—*—F =y — and
/ vty ( | v +y v’ +y
1 _ A, By+C A (2 — 0] =
Py U 1 orl=A(y*+1)+ (By+C)y. Pluginy =0; 1 = A(1) so
A=1 Then1l— (y>+1) = (By+C’)yor— = (By + C)y. HenceBy—i—C-
— d
soB:—landC':O./y+y dy—/ydy—/ /yy _y__
vty y*+1 2
1
(1n|y|—51n|y2+1|)+C’ %—ln\y|+—ln|y +1/+C.
bt dt d
/Qte—t‘ Substitute u = ef, du = etdt so/%e—t :/2—u:
e’ +3e" 42 e’ +3e" 42 u® 4+ 3u+ 2
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439.

443,

d
/(_u Substitute again %w = (u + %), %dw = du or %dw = du. Hence

1

du ;dw 2dw dw dw
3\2 1 1.9 1 w? —1 w—1 w+1
<u+—> - - w
5 4 4 4 ,
w — 1 2(u—|——)—1
Injlw+ 1+ C = ‘ ‘—I-C Working back, w4_—1 = 3 +C =
2(u+5)+1
2u+2‘ ’u—i—l‘ et-l—l’
| +C= +0= |5+

(z —2)?arctan(2z) — 122° — 3z . [ (z — 2)* arctan(2z) . —122° — 3z
/ (4" + 1)(x — 2) dm_/ @7 D@27 /(

2 4a® 2
/arctan( x) doe _3/ i 5 dz. First do /w dzx by substitu-

(422 +1) (422 +1)(z — 2) (422 +1)
: arctan(2z) 1 1 w?
tlonw:arctan(Qac), dw:ﬁ%so/mdeE/wdeE?—i—C:
“’—2+C—M+C Nowdo/ i’ +o dm—/deb
p - ' W @22 " ) @22 ™
x A

partial fractions: —>——= = 5 or x = A(x —2) 4+ B. Plug in

B
@-2?7 727 (5-9

x = 2,2 = B. Hence x —2 = A(x —2) or A = 1. Hence/ﬁd:ﬂ:
T —

—2)7! 2
/ de / dz o) ln|m—2|+2%+02ln|x—2|—m+0. Finally

/ x—2) arctan(?x) —122% — 3z ( (arctan(2x))2>
r=—"
(42% +1)(z — 2)? 4

<1n|x 2|—%2>+C’:

arctan(Zm))

6
— 3|z -2+ ——=+C.
T —2

(t? + 2t)% =2z + 2 (t,z > 0), (1) = 1. First work on the differential equation by

dx dt
tion of variables: =-9%  — __dt _ Tpteorati t/ :/ .
Separa 1011 OI varliaples 2x + 2 t2 + 2‘[/‘ n egra lng we ge 2{1} + 2 t2 + 2t

d dt dt
First / L = lm |z+1|4+C. Then by partial fractions / = —1 —t
20+2 2
dt

2492t t+2

! ?:—lln|t+2\—|—lln|t|+Csoweget %1n|m—|—1|:—%1n|t—|—2|+%ln|t|+0
2 2 2

and our next task is to solve for x as a function of ¢ if we can do it. In|z 4+ 1| =
Injt|]—In|t+2|+Cosox+1= AO#Q orr = AO%Z — 1. Finally, since z(1) =1

1:A0ﬁ_}_ —101'1:140%—180140%:2OI‘A0:6andx:%_1or'w:5[};2.

s (@22



