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ACSC/MATH 347/447 Final Exam December 17, 2007

Directions.
« Show all your work. Full credit will not be given for any problem unless sufficient work is shown or a
suitable explanation is given.
« You may not use the cdf or pdf functions on a calculator in any problem.
o Part of the credit for each problem will be for style, readability, and mathematical correctness.
« The maximum score is 100 points.
« 2% hours is allowed for the test.

1. (5 points) An urn contains twelve red and eight white balls. You draw six balls from the urn without
replacement. Let the random variable ¥ denote the number of red balls drawn. Fmd the probability that ¥ > 5.

Y Lo adoppers lihibudzom. wilt
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2. (10 points) You play backgammon regularly with the same opponent. You are a better player and win 75% of
the time and lose 25% of the time. (You can assume that the games are independent.)

a. If you play 10 games tomorrow, what is the probability that you lose exactly 2 games?
Y~ ben [ 0,028 ) 20—

P(Y = 2)= (’ﬂﬁ)@,}s’)a(o”ﬂg: 0.5 16

b. What is the probability that you play at.least 7 games before your first /oss?
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3. (12 points) Let ¥ be a continuous random variable with density function f(y)= Y
0, elsewhere.

0<y<l

a. Find P(Y >§)

b. Find the mean and the variance of Y.
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4. (10 points) The failure of a circuit board interrupts work that utilizes a computing system until a new board is
delivered. The delivery time, Y, is uniformly distributed on the interval 1 to 5 days. The cost incurred
following a board failure is related to the delivery time for a new board by the formula C = 50 + 3Y + 9 ¥,

a. Find the probability that the delivery time, ¥, exceeds 2.5 days.
b. Find E(C), the expected cost associated with the failure of a circuit board.

(Cﬁ) Y /\/(/([1)5) , e

5 ~Qe5T 2aS ~
P(Y > a.5) = o - zgp(ag\b

(P E()= E(z+3y+ 9Y°)

=0t 3E(Y) g E(YY),
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5. (10 points) A discrete random variable, Y, takes values in the set {0, 1, 4,9, 16} and has probability function
given by the table below.

a. Find k&

b. Find E(VY).
y 0 1 4 9 16
py) 0.10 0.35 0.20 0.25 k

(a) %}()7(47”:'4’/ e

Ce IO T 67*-55_—(’ c.xo1C° 2\5—_7(’}2 :L
0.90 € b = 4
L = 0-10

e ——
m—

(¢ E(JY) = ;’;Jmfy)

= 01004 [T (0035) +F (0-30)
¥ \]‘7 (0\;5’) + Ve /O’ff;’)
= 0 F0.35 0 76+ 0-7¢ € 0-%0

= 1.90
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6. (10 points) Bean seeds from supplier 4 have an 85% germination rate and those from supplier B have a 75%

germination rate. A seed packaging company purchases 40% of its bean seeds from supplier A and 60% from
supplier B and mixes these seeds together.

a. Let G be the event that a seed selected at random from the mixed seeds will germinate. Find P(G).

b. Given that a seed germinates, find the conditional probability that the seed was purchased from supplier A.

(0) % P (4] =0. %0, P(R)= d.60
P(GlA)=0-2S, P(G-[B)=0- 75

o b Lo 7714 P@WL&% )
Pl¢)= Pl A) PlA(h) € P(3) PICIB)
= (0. 40)(0:25) +(0:60)(0:75) s
= 0341 0.5
= 0.79

o _ P(A/)G-)
(9 P(rl6)= Pl
P(AY Pl A)
Plc)
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7. (10 points) The random variable ¥ has a normal distribution with mean 3 and variance 4. In each part, show
your work or explain how you get your answer. Use the normal tables, not a calculator.
a. FindP(2<Y<3).

b. Find the value ¢ such that P(¥ < ¢)=0.9960.

’Y'A’N(3icf)) o = %’z /\//\/[6’,1) )

(@) P(a’»<\( LS“\ - P(E‘—; <,\/7134 %)

:P(~0,$*1;"Z, £ i)

= 1- P(fﬁ >4) - P(E <~0\5)

= 4 P(Z>1) —PlE>05)
— 4 -0:1687 — 0. 3085
O¢ 53A&

XW SoA f2l-les,
P(Q\<Y<_g) — P(-—CMS"<ZLL)
= z24)—P(Z< —05)
=p(z )= (2 205
- P(%4.1)~@- "’P(%é&‘s‘x)
= 0.99/3 - 1 wd“ylﬁ“:__g,;mgg

B

=3
(¢ 0.9760= P(Y£c) = P(Z < Q__j: ) . s
0 000 >_,’>(Z7:>g;z>3 od FRua

01960
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c & B’I;Q\(;Z\&S\) = % | 7
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8. (15 points) Let ¥, and ¥, be continuous random variables with joint density function

21+

, O<y1<l, O0<yy <2
f(yl,y2)={ 4

0, elsewhere.
a. Find P(Y;+ Y, <1). [Draw the picture!]
b. Find the marginal probability density function, f; (1), of ¥;.

¢. Find the conditional probability density function, f (yz | %), of ¥, given Y; = %.

(@) P(YITY,Z& ‘l) - g}}[y‘%) A 4
N

4.
= ;Ly@ 5{5’(%@%4’L Oc(ﬁ’l
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8. (15 points) Let ¥, and ¥> be continuous random variables with joint density function

2y +y
&, O<yr<], O0<yr<2 27 ;
f1y2)= 4
0, elsewhere. b
a. Find P(Y, + Y, < 1). [Draw the picture!] OI ! ;‘4
b. Find the marginal probability density function, f; (), of 1,. %l -

c. Find the conditional probability density function, f (yz | %), of 1>, given Y, = —1—.
(0) (corponicedd )

’)CL/Z/i):
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2y, O0<y<1

9. (10 points) Let ¥ be a random variable with density function f(y) = { 0. elsewhere

Find the density function of U=2-2Y.
1 / Y Z
el %\e:u‘%/ﬂjé'/wa 0« 1,
0 >-v2y > — 2
9\>M=Q\~Lﬁ > O
w«j“% A er Jd < u «2
m%/%ﬂé% fm% %0’<M~’—;)
Fou)=P(U <u)= P(a-av<u)=pP(-ay< u-2)
- . ~L
=p(Y>1-%)= >
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=
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10. (8 points) Print requests arrive randomly and independently at a laser printer on a local area computer
network. Let ¥ denote the time in seconds that it takes to process a request, and assume that ¥ is exponentially
distributed with mean 10 seconds.

a. What is the probability that the next request will take more than 30 seconds to process?

A -/
4= e 7", 7 7°
| ‘ | | —-3p0// -3
P(M>30)= 1-F(30)=sr30)=C ¢ Qif_.__.

=0 04 72

b. Processing started on the request currently being printed 15 seconds ago. What is the probability that it
will be finished within the next 10 seconds?

e oe.asted g p (Y &as| Y= >s).
172 Q’)(/?ZW Wlm /L’{WJ/{?@- A

JQW e —to 10 -4

P(\/é-/d)’l—(/a) —C = 1 -

:@,,_@_333\,

11. (8 points Extra credit) Suppose that ¥ and Y5 are random variables with
E(Y)y=2, E(Y)=-7, WY)=2, W(T)=4, and Cov(Y, )= A .
Find the mean and the variance of U= 6Y; ~ 57>.

E(u)=E 6V ~5Y%)= 6E(N) - 5 E(Y)
=(6)2) - () (-7)= 47

Vi) = VI[6Y,=5Y,)
6 V() (v () +-(6)(-5)Car (%)
- Ge)(x) tlas)(4) ~ co@)
= 74 tlo- 130 = 52





