Problem: Evaluate [ dz.
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Solution:

The Case a < 0:

If a < 0, then the discriminant of the polynomial is —4a > 0. Therefore the denominator factors into two
distinct linear factors (which can be found by means of the quadratic formula). Hence we obtain
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Using the method of partial fractions, we get
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which leads to

1=4(z+Va]) + B (s~ Va]).

By plugging in the values x = /|a| and z = —/|a|, we see that A = 2\}@ and B = —2\}@. Therefore,
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The Case a > 0:

If a > 0, then the discriminant of the polynomial is —4a < 0. Therefore the denominator is an irreducible
quadratic, and so we must integrate using arctangents.
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The Case a =0:

If a = 0, then the discriminant of the polynomial is 0, and so we have a repeated root of a = 0. Thus the

integral is simply
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Summary:

We have
L_In |2V 2 L0 ifa < 0;
LI I vl
2 ta ﬁtan_lﬁ-yc if a > 0;
-z +C ifa=0.



