NAME KE \(

MATH 347-24 Exam #3e November 20, 2002

Show all your work. 100 points maximum score 60 minutes time limit

The test is printed on both sides of the paper.

1. (22=6+10+6 points) If ¥ has a normal distribution with mean 3 and variance 4, find:
a. P(Y>6).
b. P.S5S<Y<A4).
c. The value ¢ such that P(¥ < ¢) = 0.9960.

- N —3 ~~
Y~N(3, F) = £= 70_4’{:.,/9\ N(o,1)
() p(V>6) =P(Z >%’3)=P(£ >1.5)= 0. 0668

(B plas< ¥ < %) —P(""§3<Z4‘”“)

c4_p(2ros)-pP(E<- ol;)
= 4o p(zosy- p(2>0:25) by
= 4 _ 0.3095 — 0. %013

(© o9760=p(Yec)= P (&> < %: F(Z‘ )

=y P(Z>C‘::13>: 1-0.97¢0 = 0. 0040

=> _Q__;;_\}:Qség' =D -3 = &6.3 :\‘{?:’;\_37
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2. (30=10+4+8+8 points) Let ¥ be a continuous random variable with density function, fO)={-r+2, 1<yg 2.

a. Find the distribution function, F(y), of Y. 0, elsewhere

. Find P(-1/2<Y<3/2).

b
¢. FindP(¥Y<312|Y >-1/2). 1
d. Find the expectation of Y. ﬁj/‘
- (4 H
Oc» Comacels, ¥ canta (:(\7):;-0@}/&/’“ ol "

cm<q <t F(y)=JP odt =0
S y - oy
tcysa s rip=Faef¥ @pes)drzor [FE]0= St
7 - " / > T
1<gsa: Fly) = (1)« ¥ (eea) = 4+ [-Eragf¥=-3%ay 1
J 1 2t~ =% S g
ALY €D gy = F(‘;‘)*J}yooli": 4to=1

£ Pl-3<Yed)= F(R)-F(y
= a(2)* «a@) L [~[3(40< 2603
=[-%+ 3-12]-[ % -3 gg]: 27 = 084375

g_ P(\{é_z l\[>_J_): P(Yé%_t\/>'-‘;) _P(-l_’:<\r$_g_)
>~ z F’(\/>"¢z) _l—P(7é—'7‘:)
27/31 _ 17!31 ’:’):1:
1 -p(-L) T I- 15 31 087077

—
.OL- E(Y)’—’ (.,o W'PfY)O% :Loobfj_?[#y+%)¢%fi/y(’7fl)plﬂ
s ST o
= S—r (# %3) % 2 An
:J:I%:- -,t-_%:]-r - [_ %_3 +71j:—
= Ghe)(8) + (5 570)
- 2

- z . =¥+ j& 5
N 3 +3 C — &
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3, (15 points) In certain experiments, the error made in determining the density of a substance is a random variable
having a uniform density over the interval (-0.015, 0.015). Find the probability that such an error will be between
-0.002 and 0.003.

\/— WZW\J( ﬂ&»\ 7/\/(/{(_0 0/5 0. 0/5-))

%)
29 f(y .o; ‘;—3_ =0 0l§<y<a -ots '673'?‘0 =5
(-4
G} ——
g0 1} g0y

-0.002 o. 0'0'3

P(-0-wors <0 003) Meod.d avt

- 2 (a 003~ (-0- 0”)) ('@)( )@
wonrg ooty o

3 - 3 —

‘7& (15 points) The mileage (in thousands of miles) which car owners get with a certain kind of radial tire is a
random variable having an exponential distribution with mean 40. Find the probability that one of these tires will
last at most 30 thousand miles.

ot Y = Lfortirie (o Aoirenids W,@)%Ng’ﬂmm
MYA/G)&/;MM[#@) M’
)C(‘j): e € &l/&-o) o< -

U/.Q,@W.

POY £30) =[50y ) =j30;’0 e"’/%a%
(e = et

_ ~3/4
C’ + :_’]_~(‘/’ = 1-0,%72% =0.5276




5. (5 points) A random variable, ¥, has density function, f(y)=3¢" ¥ o< y <w. What is the distribution of ¥?
What are £(Y) and V(Y)?

Y hoo an MWW&M_E':,? o
WWWW& M—g{@:_}"

E()=p= %, V(Y= lzL(Wm%M‘ﬂ
JM{-\M@W) ( 7

z
6. (5 points) A random variable, ¥, has moment-generating function, m(f) = 3+ %" What s the distribution of ¥?
What are E(Y) and (¥)?

\(lbao M&W\-M/{ 34/»*%(/—-;&
= e(Y)ruy V()= T,

7. (3 points) A random variable, Y, has a gamma distribution with parameters a and B. E(Y) = 6 and K(Y) = 12.
What are the values of o and B?

dinie Y Gomema (0, 8), L=E(V) = <
Orel. =V({Y )= g*

_XB5_ 2 _ e _ ¢ -3
W?‘d&—’é‘:l)wd-ﬁ—’j_—.

o
8. (5 points) Prove that jy6 e 2Vdy= 45

mmw WMWZ
X -1=0 no<-7) o Y=Y/ p=i.
Jlwa 1 357;7—)-(1;; /yée"’v%

= 0 g - _ — ! 20 %5
§7 ¢ ey = P(7)(5) =6l 720 2=,

Tae 18
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