C.

f.

f f(x;0)dx = fgize'-"”“”dx =-e'-"3”"3]: =0-(-I)=1
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P(X <200) = f _}‘(x:f?)dx=f E?e--‘ 126" gy = — g ~—.1353+1=.8647 .

P(X <200) = P(X £200) =~ .8647, since X is continuous.
P(X2200)=1-P(X<200)=~.1353.

P(100<X<200)= [ f(x:0)dx=~ e”z“*‘“"] ~.4712.
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Forx>0, P(X<x)= [‘ F(:6)dy = E%e_}'”m:dx " _e_‘..zrzgz],\- .
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Y<3 Lyd =—=_18.
P( ) Lzsy Yy = 50] 50

23
Pr<8)= [fydy+ [G-dpdy="2= 92

Usepartscandd: PB<Y<8)=P(Y<8)-P(Y<3)=.92-.18=.74.

P(Y<2orY>6)= = Eﬁydy"' J:u(%—{;y)dy:---:.f-’l .

e—.r’flﬁ’ .



a. Since X is limited to the interval (0, 1), F(x) =0 forx<0and F(x)=1forx= 1.
ForD<x<1,

F)= [ f(ndy=[90y* 0~ y)dy = [ (90y* -90y)dy=10y" -9y | =10x"-9x" .
The graphs of the pdf and cdf of X appear below.
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b. F(.5)=10(.5)° - 9(.5)"" = .0107.

e. P(25<X<.5)=F(5)-F(25)=.0107 - [10(:25) - 9(.25)"°] = .0107 - .0000 = .0107.
Since X is continuous, P(25 < X< .5) = P(.25 < X <.5)=_.0107.

d. The 75" percentile is the value of x for which F(x) = .75: 10x” - 9x'° = .75 = x = 9036 using software.
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Similarly, E(X*) = j:x= . f(x)dx=£f -90x* (1 - x)dx = ... = .6818, from which V(X) = .6818 —
(.8182)°=.0124 and oy = .11134,

e EX)= [ xf(x)dx=[x-90x"(1-x)dx = [[90x* ~90x)dx = 9x"* - =.8182.

f. uto=(.7068,.9295). Thus, P(u— o <X <u+ og)= F(.9295) - F(.7068) = .8465 — .1602 = .6863, and
the probability X is more than 1 standard deviation from its mean value equals 1 — .6863 = 3137.

a. P(X<1)=F()=25[1+In@)] =.597.
b. P(1 <X<3)=F3)-F1)=.966—.597 = .369.

¢. Forx<0orx>4,the pdfis flx) = 0 since X is restricted to (0, 4). For 0 < x < 4, take the first derivative
of the cdf:

F(x)= -'E[I +In [i]] = l.:r+mx - lJ\rln(x) =
4 x 4 4 4

s Py IS Yy 11 B0 ety m b5
()= F'(x) = 54—~ JIn(x) = Jx—===~In(x) = 3466 - 25In(x)
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Fo)= [ f@du= [ fadu+ [ fw)du . f(Z-i)du=...=_£+£y_,
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b. In general, set F(y) = p and solve for y.
2
For0<p<.5,p=F()= faﬁﬂ(p)=y=\/50p for S<p<l,

2

yo 2
= —imp—y-1=> =y=10-52(1-p).
e np)=y (1-p)
¢. E(Y) =5 by straightforward integration, or by the symmetry of f{y) about y = 5.
=0 _

10 § 5 2
Similarly, by symmetry 1(Y) = [(y=5)' f()dy =2 [~ )y =2 [(y~5)* Eody= ... = = =

4.1667. For the waiting time X for a single bus, E(X) = 2.5 and M(X) = -12-25- ; not coincidentally, the

mean and variance of Y are exactly twice that of X
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1
For1<x<2, F(x)= fz(lw—v—z—de=2(y+—lﬂ =2{x+l}—4, so the cdf'is
] ¥l

-
0 x<lI
F(x)= 2[x+l}~4 1£x£2
X

1 x>2

Set F(x) = p and solve for x: 2[x+lJ—4=p:2x2-(p+4)x+2=0z

X

2 ’ 2
n(p)=x= Lp Ay \/(‘;(z;l) —42)) = i 4p it . (The other root of the quadratic gives
solutions outside the interval [1, 2].) To find the median 2, setp =.5: g=n(.5)=... = 1.640.

E(X) = fx.z[l_ I ]dxzz.[z[x—l)dx =2[£2—4-1n(x)ﬂ =1.614 . Similarly,
X 2 4

X
EX) =2 f(f—t)dx =2[%3—xﬂ =§ = V(X) = .0626.

The amount left is given by A(x) = max(1.5 — x, 0), so
E(h(X)) = fmax(l 5-x,0)f()dx =2 [ (1.5~ x)[l - Lszx =.061.
X



Bonus problem:

Let the distribution of a random variable X be geometric with parameter
pwithO<p<l1.

a. Show that P(X>m+n|X>m)=P(X>n), form,ne {1,2,3,...}.
This is called the memoryless property of the geometric distribution.

b. Find E( 27%).
c. Letp=1/3 and Y =| X — 5 |. Find the support and PMF of Y.
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Moreoven 427 7% o P(x=5-4D=0 = X1 .
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