EE306001 Probability, Fall 2012
Quiz #9, Problems and Solutions

Prob. 1: A probability density function of X is given by

ax?, 0<z <1,
fl)=49b, 1<w<2,

0, otherwise.

If E[X] =1, find a and b.

Solution: Since f(x) is a probability density function, we have
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Since E[X] =1, we have
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1 :/ xf(x)dx :/ :mm%lx%—/ xbdz
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Thus, we have
%a +b=1 {a =2
3 Tyt

Prob. 2: Let X be a random variable.

(a) Prove that Var(aX + b)=a?Var(X).
(b) Define SD(X)=4/Var(X). Find SD(aX + b) if SD(X)=0.

Solution:

(a)
Var(aX +b) =E[(aX +b— E[aX +b])’] = E[(aX +b)’] — (E[aX + b))
=E[a*X? + 2abX + V] — (aE[X] + b)?
=a’E[X?) + 2abE[X] + b* — a*(E[X])* — 2abE[X] — b°
=a*(B[X?] - (B[X]*))
=a’Var(X).



SD(aX + b) =+/Var(aX + b) = \/aQVar(X)

=la|y/Var(X) = |a|SD(X) = |a|o.
Prob. 3: Let X be an exponential random variable with parameter A > 0 and pdf

-z
f(x):{)\eo’ , xZO.

x <0
Let g(x) = ax® + bz + ¢. Compute E[g(X)].
Solution:
By the linear property of expectation,

Elg(X)] = ElaX® +bX + ] = aE[X? + bE[X] + ¢

where
E[X] = / zf(x)de = / Aze *dx (Use integration by part)
—00 0
= gee| —l—/ e Mdr
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E[X? = / 2 f(z)dr = / Az?e*dx (Use integration by part)
—00 0
= —gleM OO + 2/ re Mdx
0 0
2
=—-0+0+ ’Vh
Therefore 5 5
Elg(X)] = aE[X?] + bE[X] + ¢ = A—Z +te



