Calculus 1I Section 1-8: Improper Integrals

Question 9

Find ¢ so that

is a probability density on (—oo, 00).
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Calculus 1I Section 1-8: Improper Integrals

Question 9 — Solution

Step 1: Use the normalization requirement. A probability density must satisfy

/_O:Of(x)dle.

/°° dx
l=c¢c —_—
oo L4 22

Step 2: Evaluate the improper integral. The antiderivative below has finite limits at both —oo and
00, so both one-sided improper integrals converge separately. Their sum may therefore be computed using
symmetric limits.

Thus

oo
d
/ * 5 = lim [arctan z]f
00 1+« R—o ’

Step 3: Solve for c.
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