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Questionl. (5-Points) Fill in the blank

poss) ble oukcom eg

1. The sample space is the list of all of a random experiment.

2. The standard deviation of the grades of 5 students is 0. This implies that all the grades are

€4 wal

3. Twoevents A and B are _Mubwally ¢xclusive  if they have no elements in common.

4. A discrete random variable can assume any value in _ Cownhalle  set of numbers.

5. The empirical rule is satisfied when the distribution is ke }|]-% lu»;n S @ F } eath -

Question2.(3+3=6--Points)
The Venn diagram represents a sample

Space S and two events A and B:

a. Find P (A |§)

F(MB‘): P(aNB')
p(e') @r“

- P(A-B)

| — P(R)

Py — PLANB) o 4 = <2 o O
| — p(B) 1 -5 O-5°

b. Are the two events A and B

independent? Explain. : pl
NVes 5 thy ovt mJ‘F' ®

became 1 PR = > P(BY=-5 , p(ANB) =2 @‘m‘

PLAY - pB) = (4)(:5) =02 = P(ANB)
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Question 3(4+3+4+4=15-Points)
191 192 193 195 200 200 201 207 208 209
209 210 212 215 216 224 227 228 230 233

Given thath = 4200, Z X * = 885298, answer the following:
a. Find the sample mean and standard deviation

I, % ="8&A. o Hieo o 3B }@F"
n 20

T. B2l Ex = nEt
¥y =1

X [ 935298 — (20)(210) oLk

o, =)
= ’ 329€  _ )3.1349. O
19

b. What is the percentage of the observations that lie within two standard devotions from the
mean?(2-points)

t. [%x-28,Xx+28]) =[ 2lo— 2013:1349) , Qo +2(13-1749)] @PH
= [ 183.6502, 236 3498] }@f*
II. A” cb&vnl:lov\( lie in this inkeyvul = The th(w\l"-at = lov

c. Complete the following frequency table, and construct a frequency histogram and comment on

the shape. A
Class Interval | Freq. | Relative. Freq. (ﬂ ]
190 ---199 4 020 i WL,
200—209 | F 0'35
Qo —2\9 | Y 0°20
Q22 — 229 | 3 oS5
230 — 239 | Q c-10 5 - Br>
Total 20 l.-60
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Questiond. (4+4+4=12-Points)

An order for an automobile can specify either an automatic or a standard transmission, either with or
without air-conditioning and any one of the two colors red or blue.

a. Write the sample space using the following letters A: an automatic automobile, S: standard

transmission, W: With air- conditioning, O: without air-conditioning, R: Red color, B: Bisek

color. Blwe

R
W<B
H<®<,—f

%4

) W<‘_3 }

e O p's
0<B

S={ AWR, AwB; AOR, poB, SWR ,5WB,S0R, S0B}

b. What is the probability of getting an automatic automobile or without air-conditioning system?

Let E,: BAa gubletnabic aoutamebile
Es i o = w ithout 2iv= comd ibioniag syster

' I
PE) ov E) = P(EUED =? T
E)= | AwR, AWB, AOR, AOBY - plED = 25 -3

y

2
E, = 4 AOR,AOB, SOR, 508} > plg,- 4 -1 1O
E,nEvr= { AOR, AoBY s plene) =% o 4. 16 P

F
S PEIVED = plE) + PIEY — PIENED = L4 -4 = zlor

¢. If the color of the automobile is blue, what is the probability that it is with air- conditioning

system?
Let F @ The Glhv of bha oubmbiles bine
Fa s 5 awhemebile  with o — Cuadibvaing Syshom

AR
: Fy- gt
r”{ AWB, HOB? SWB/ SO } = ’) % ~ 5“3}:}@\,}

FJ."' {Aw&, pw8, SwR, SWB} - F\ﬂr-;-s {F\WB)

(BhFys =L
SAL S Tl e

O 0y 3
PR ’/9. Gt 7 i } @P)‘;
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Question$. (6-Points)
Urn I contains one black and two white balls, and urn II contains one red ball. An urn is selected at

random, then a ball is randomly drawn from it and placed in the other urn. A ball is then randomly
drawn from that urn. Find the probability that this ball is red. (Hint: Use the tree diagram)

3 Bleckt bu)l
W Who\*{ ket
R Ra Yall

b(R) = p(RNBNT) + PCRAWNT) P(ROARNYT)
P TR e S ;!1..%.49: ,,,Jq.l..L

2 37 = .
S
= ! -+ T 4 @r
Ia 12 2
9 Sden - e o8
e R
e B BV
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Question6. (3+3+2= 8-Points)
A lot of 30 color TV tubes of which 10 are defectives is subjected to an acceptance sampling
procedure. Three tubes are selected at random, without replacement.

a. What is the probability that at least one tube is defective?
ledr D! TR TV habe 15 dufechve . J"g":\?
W 7 2 2z 2 nol dufedm ] :
: 30
IN|}}1°.‘,
pAF lewt ore) = p(x 2D Fepiceror
= }-—' P(X’b)

= |

(3) (%)
= = = l8e, it 92
(‘i ) Uob 2063
_——F—\/‘-\_/\*’_\_"\f\_/\__,/‘\_,__\/ — s
9B pix2) = pw p@ AP o ()& ()R, OUT)
(3?0) (320) (3;)
=1§—”5+£—'L}£_,]
53 T ek de¥ - 3;:3,0?9—?.
b. What is the probability that the tube on the second draw is defective?

(-2

\)43 leb A ﬂ\l. 5{5‘“! Fnbe 18 Jﬂ}eck\ﬂ'_ @Pfti
<~ p<h b(p) = p(PPD) + p(poN) + P(NDD) + }'H“’N)
S ; = o, 1 go i3 & 2, .Y

S~

= _& 1S, 4+ 15 + 95 . L =43333
=55 T EEi . S 5 .

o™

c. What is the probability for part a if we sampling with replacement?

(X21) = |— pX=e) = ) — PCNNN) -
F o @
= 30 30 3e

il 23 23
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Question7. (7+ 3= 10-Points)
An assembly consists of two mechanical components. Suppose that the probabilities that the first and
second components meet specifications are 0.95 and 0.98 respectively. Assume that the components
are independent. Let X be a random variable represents the number of components in the assembly
that meet specification
a. Determine the probability distribution of X.

(Hint: Use M1: The first component meets specification, D1: The first component doesn’t

meet specification, M2: The second component meets specification, D2: The second

component doesn’t meet specification)

A% At R e . X
: M S = {MIM'I, MID?, DI M1, DI’

.95 D
-1 2 5

< h vaws g X 022 Y @)
a3 p2

“os D\

43 D*
JO

2le) = plx=o) = P(PDy) = (+05)(+02) = o.00]
20 = p(x=1) = p(MiD) + p(D1MD)

— (.as)leR) + (-05)C 98D } @P.};
= 0019 + 00N% =08 0¢6%®
£c2) = blx=2) _ P(M M2) .
}7 — (-1 G99 = 693! } WP
he vobs disk g X is:
P 1 .0 b y 2 } @P,,
?(x)r o-00\ | *068 [ 0-93)

b. Find the expected value of g (X ) = (X -1)’

E(9x) = Z 9t PO
b4
= L (&= 1 @ -

2
(a=D°( sol) * (14)2(-061)-»(.1—!) (+93

—_—
—

. ool 4+ O o- 93|

— 0:932 }@Pi'
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Question8. (3+3+2= 8-Points)

Assume the length X in minutes of a particular type of telephone conversation is random variable with
probability density function given by:

f(x): ke_% A 5 >0}
0 , otherwise

a. Find the value of & o
+ ol -‘7/9' ’2/5 _.__.‘
wac!x:_—l__, J" ot = ~5K € &
3 @Pb

—sklo -1 =] =5 5k-=)

S le=L
/s .G
,L e, » X2 U
oY 5—[)()-—1 o
(& >

b. Find the distribution function of the random variable X.
Fio = p(X £x)

=< JC' é 45

= | Pwd = B ol
—0g o k-
~Efe = X/g s
. - e l = ‘) @F
o
p e
; o AL

O = S
= i ilré"’s X zo0

>

¢. Find P(2<X <5) <

ey -%/5
b2 < X£5) = é%e e - e

e —-(-’w) @PB

-2y =\
gf = e

=

=p. 6703 - 0-3679 = 63024
e T e
oR )7(;24)@%),— Fis> — F2)
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