Math 125 Worksheet #8 Solutions

1. Evaluate the following integrals.
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Note: 22 + 5z + 6 = (z + 3)(z + 2)
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Multiplying both sides by z? + 5z +6: x — 7= A(x +2) + B(xz + 3)

Here are two ways to solve for A and B:

e Equating coefficients: = —7= Az +2A+ Bx+ 3B
= A+ B=1 and 2A+3B=-7

Solving for A and B, we have that A = —9 and B = 10.

e Creating zeros: Letz=-2 = —-2-7=DB(-2+3) =
Letz=-3 = -3-7T=A(-3+2) =

x=7 10 n -9
0, 245246 — 43 r+2°
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= 10ln|x + 3| — 9lnjz + 2|+ C
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Note: x* — 4z? + 4z = z(z — 2)?
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Multiplying both sides by a® — 422 + 4a:
2?2z +4=A(x—2)*+ Bz(zx —2)+Cxr

Here are two ways to solve for A, B, and C:

e Equating coefficients:

= A+B=1, —4A—-2B+C=-2, and 4A=14

=



Solving for A, B, and C, we have that A=1, B=0, and C = 2.

e Creating zeros: Letx =2 = 4-444=2C0 = (=2
Letz=0 = 4=44 = A=1

To find B, we can plug in another value of x or equate coefficients.
Letz=1 = 1-24+4=1(1-22+B(1-2)+2 = B=0
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Since the degree of the numerator is greater than the degree of the denominator,
we must use polynomial division to simplify the integrand.
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=123 + 22 + 42+ 8lnjx — 2|+ C



