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1. (6%) StEBESD [’(x —2) dr.

sol: The function (z— 2)_% is not continuous at x = 2. We must calculate this improper integral
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3 , 2= , 3
/(m—?)_5da::/ (x—2)_5dx+/ (x —2)” 5 da
1 1 2+

For the first term,

2= t
/ (:13—2)_% dr = lim (ZL'—Q)_% dx
1

t—2—

[S[9

5
= lim —(z—2
Jim o (7 =2)

— lim g [(t— 2)3 —

t—2—

1

ullw

Similarly,

3 3
/ (17—2)_% dr = lim ($—2)_§ dx
2

+ t—2t t

oo

15}
= lim —(z—2
Jim 5(z=2)

Thus,
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2. (T%) B fx(t) = J=e "V t € R. K E(X), Var(X).

sol: The probability density function of X is fx(t) = fe —(t-1* t ¢ R.
The expectation of X is
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Similarly, we can get



Thus,
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The variance of X is

Var(X) = E[(X — E(X))’] =E[(X — 1)
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3. (7%) B fx(t) = fy(t) = J=e™", t € R, X, Y B, & Z=X+Y, R Z WBEBETH [,(1).

sol: Since X, Y are independent and Z = X + Y, the probability density function of Z is
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