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Section 7.4: Additional Problems Solutions

1. First factor the denominator.

2?2 —4x +4 _ r? —dr +4
(2 +22) (22 — 25)2(z2 +9)  w(z +2)(x +5)%(z — 5)2(22 +9)
Answer A—i— = + ¢ + = + = + E +Gm+H
wer: —
r z+2 z+5 (x+5)? z-5 (x—5)2 2249

2. Since the degree of the denominator is not larger than the degree of the numerator, the first step
is long division.

1
x4+ 222 + 1 ot 4+ 223 + 0224+ 0z +7 a:4+23:3+7_ 223 — 222 4+ 6
—(a*+ 02% 4 222+ 0z + 1) at + 222 + 1 zt + 222 + 1
223 — 222 + 6
Now factor the denominator and then do do the decomposition.
1+2ﬁ—2#+ﬁ__ 2% — 227 + 6
ri4+222 +1 (22 +1)2
Ax+ B D
Answer: 1+ s Co+

2+1 (224 1)2

3. Since the degree of the denominator is larger than the degree of the numerator, long division is

not needed.
1 _A B, C
w2(r+1) = 22 z+1
1 Az(r+1) Bz +1) Cx?

= -

2(x+1) zx(z+1) 22(z+1)  (x+1)22

1=Ax(x+1)+B(z+1)+Cz?  equation 1

1=A(?+2)+B(x+1)+Cx?> equation 2

Method of equating coefficents: use equation 2 to get the followingequations.

2| 0=A+C
x| 0=A+B
constant | 1=1B

Solving these equations gives A = —1, B=1, and C = 1.

Evaluation Method: use equation 1 to get the following.
evaluate t =0 to get 1 = B
evaluate t = —1toget 1 =C

To solve for A either plug in another value for x or use the equations in the Equate Coefficents
Method to find that A = —1.

1 -1 1 1 1
/dm:/ —+ 5+ —— ) dv=—-Injz|-—+Injz+ 1]+ C
a3 + 22 r  x2 x+1 x
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4. The first step is doing the long division.

1
x3+4x2‘ 3+ 7x% +2x +8 m3+7x2+2x+8_1+3x2+2x+8
(23 4+422) L ] a3 + 4x? N a3 + 4a?
322 42z +8

2+ T2+ 22 +8 322 4+ 2z + 8 322 4+ 2z + 8
Th dr = 1+ ————) dz = 1+————1] d
e / x3 + 422 v / ( e e ) v / ( * z?(x +4) ) N

322 4+ 2z + 8

Now do the partial fraction decomposition of the fraction —
x?(x 4+ 4)

322 4+ 22 + 8 A B C

2 (x +4) ;+?+x+4
322 +2z+8  Ax(x+4) Bz +4) Cx?

22(x+4)  zx(x+4)  22(r+4) + (x4 4)2?

322+ 22 +8 = Ax(x +4) + B(x +4) + Cz?  equation 1

322 + 22 +8 = A(z? +47) + B(x +4) + C2*  equation 2

Equate Coefficents Method: use equation 2 to get the following equations
x| 3=A+C

| 2=4A+B

constant | 8 =4B

8

From these equations we can see that B=2, A =0 and C = 3.

Evaluation Method: use equation 1 to get the following.
evaluate x =0 to get 8 =4B or B =2
evaluate x = —4 to get 48 = 16C or C =3

To solve for A either plug in another value for x or use the equations in the Equate Coefficents
Method to find that A = 0.

242 2 2
/ l+w da::/ 1+7+i de=x——+3lnlz+4[+C
22 (x +4) 22 x+4 x
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5. Since the degree of the denominator is larger than the degree of the numerator, long division is

not needed.
2z +1 A +B:U+C+Da;+E
(x+3)(224+1)2 2+3  22+1 (224 1)2
20 +1 A(z? +1)2 (Bx+C)(z+3)(2®>+1) (Dz+ E)(z+3)

@+3)@ 12 @)@ +12 @ Da13)+1) | @@+ D)2 (e+3)

20 +1=A(2?+1)?+ (Bzx + C)(z +3)(2®> + 1) + (Dz + E)(x +3)  equation 1
20 +1 =A@ +2224+ 1)+ (Bx+C) (23 +322 + 2+ 3) + (Dz + E)(z + 3)
27+ 1 = A(z* + 222 + 1) + B(z* + 32% + 2% + 32)+

C(z* 4322 + 2+ 3) + D(2® + 3z) + E(x +3)  equation 2

Evaluation Method: use equation 1 to get the following.

The only number that will allow us to quickly solve for a constant is z = —3. Using equation 1
-1
ives —5 = A(10)2 or A = —
gives (10)* or 50

Equate Coefficents Method: use equation 2 to get the following.

ﬂ 0=A+B equation 3
ﬂ 0=3B+C equation 4
z* | 0=24+B+3C+D equation 5
x| 2=3B+C+3D+FE equation 6
constant | 1= A+43C+3F equation 7

Using the value of A that was found with the Evaluation method, we can quickly solve equation

1 -3
3 to find B = 20" Using this value and equation 4 we fget that C' = 20 Now these values
1

1
combined with equation 5 and equation 7 gives D = 3 and F = 5

—1 1 3 1 1
(x +3)(z2+1)2 r+3 2?41 (24 1)2

-1 1 do + / 1 x d +/ 3 1 do + / 1 x do + / 1 1 d
= [ ———dx ———— dx ————dx —————dx —————dx
20 7 + 3 2022 + 1 2022 + 1 20 (22 + 1)? 20 (22 + 1)?
u-sub: u=z2+1 u-sub: u=2x2+1 trig-sub: z=tan 6

for the trig sub work see number 3 in the 7.3 additional problems.

—1 1 3 1 111
Answer: 20 In|z + 3|+ o In|z? + 1|+ 20 arctan(z) — {2 i

m + 5 - arctan(a?) + 2(1:2_’_1):| + C



