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45.  E[Points] = 10(1/10) 4 5(2/10) + 3(2/10) = 2.6
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46. (a)
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(b)
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E[|X —a|]] = / (a — 2)Xe Mdx +/ (z — a)de dx
0 a
—Aa 1 —Aa
= a(l—e ) fae™ + eT -3 ae™ 4 & T ae=N

Differentiation yields that the minimum is attained at @ where
A —1/2 or @ = log(2/))
47. Since the exponential distribution is memoryless, the probability that the radio will
be working after an additional years is 1 — F(8) = e 1.

48.

E[X" = / FXe M dx

= / )\x e Mdg

= NT(k+1) = KI/AF

49. Using Equation (6.3) on p. 222 of Ross,

B(a+1,b)  T(a+1) T(a+b) a
B(a,b)  T(a+b+1) T'(a) a+b
BlXY = B(a+2,b) _ I'a+2) T(a+0b) _ (a+1)a
B(a,b) F(a+b+2) I(a) (a+b+1)(a+0)

E[X] =

(a+1)a a ab
T (a+b+1)(a+b) (a+b)?2  (a+b+1)(a+Db)?
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50.
[e.@] o0 oo
E[X] = / 2(e 3 + 6x)dx—2(/ xe 3xdx+/ x 6xdw>
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Likewise,
o0 o0 o
E[X? = / 2%2(e73% 4 7% dy = 2 </ e 3 dx —I—/ :BQe_Gxdw)
0 0 0
_ (2 2 7
B 3-9  6-36) 54
Hence,
752 17
X)=E[X)—(BX])?= — - — = —
Note that P(|X| < 2) = P(X < 2) since X is positive valued. Therefore,
2 2 2
P(X|<2) = / 2(e73% 4 707 dx = 2 (/ e 3% dy +/ e_GIdx>
0 0 0
1 1
= 2 <3e_2/3 + 66_2/6>
ol.
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BxY - /_1 22 f(x)dz+1-P(X =1) +/

22 f(x)dz +4- P(X = 2) +/ 22 f ()
1 2
1 2 g2 1 22
- 1= T e 4.2 =2
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Hence,
Var(X) = E[X?] — (E[X])? = —.

Note that P(|X — 1] < 1) = P(0 < X < 2). Therefore,

P(X —1] < 1) /f Jdz + P(X /f / LY
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oo 0 00 00
/ f(x)dx = / ce*@dx + / ce” ¥y = 2/ ce dr =c=1
—o0 —00 0 0

Observe that E[X] = 0 since the density function is symmetric, i.e. f(z) = f(—=x).
By linearity of expectation E[Y] = E[3X — 2| =3E[X] -2 =2.

0 oo 00 1
E[X?] = / z2e* dx —l—/ zle ™ dy = 2/ e ¥y = =
—o0o 0 0 4

0 we have Var(X) = E[X? = ;. Then Var(Y) = Var(3X —2) =

> 1
P(X >2) = / ey = —e ™t
9 2

2 _ 0072:1: _174/3
P(X>§) = /2 e dac—ie

Therefore,

—4
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