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I. Let A and B be events such that P(A) = 0.5, P(B)=0.5, and P(A° ~B")= %1

where P(A°)=1-P(A) and P(B®)=1-P(B). Then P(4_BC)=

3 4 3 2 1
= - 1) = a4y = L
{‘)6 f2}5 {1'4 [}3 {5}2
(%]
P(AUB)=1-P(A B*)=1-2-2
3 3
P(AmB):P(A)+P(B)—P(AUB)=0.5+0.5—§=%

1
2

Wl

P(AUB®)=1-P(A°"B)=1-[P(B)-P(ANB)]|=1-05+

2.2 (95957 - fid@ )

1. () A die 15 loaded in such a way that the probability of any particular face’s
showing is directly proportional to the number on that face. What is the
probability that an odd number appears?

( b ) A Fair coin is to be tossed until a tail comes up for the first time. What is the

chance of that happening on an even-numbered toss?
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1. Two balls are drawn from an umn containing 5 balls numbered from 1 to 5. The first ball is
kept if it is numbered 1, and returned to the urn otherwise. What is the probability that the

second ball drawn is number 27
(A)0.18 (B)0.21 (C)0.24 (D) 0.27 (E)0.30
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2.4 (94‘:%:%]{-_5???)

2. Ata certain college, 20 percent of the men and 1 percent of the women are over six feet
tall. Furthermore, 40 percent of the students are women. If a student is randomly picked
and is observed to be over 6 feet tall, what is the probability that the student is a woman?
(A)0.012  (B)0.017  (C)0.022  (D)0.027  (E)0.032

(7]
Pl o
IS As T~ g HiEAS S A T ﬁ i
SR [EAY

ifEsF PO 131L) ~ PGl

Bl | B
2 80% 20% 60%
* 99% 1% 40%

BAEE PO N )

% {fi i il
bl 0.4800 0.1200
+ 0.3960 0.0040

B | 0.8760 0.1240
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e PO ~ POF))

i iy
bl 0.5479 0.9677
EZ 0.4521 0.0323

B | 0.8760 0.1240

PRI P (% [ ) = 0.0323

2.5 (94‘:%:%]{-_5???)

8. Allot of 25 color television tubes is subjected to an acceptance testing procedure.
The procedure consists of drawing five tubes at random, without replacement, and
testing them. If two or fewer tubes fail, the remaining ones are accepted. Otherwise
the lot is rejected. Assume the lot contains four defective tubes. What is the
probability of lot acceptance?

(A) 0.82 (B) 0.86 (€)0.90 (D) 0.94 (E) 0.98

(#E]
25 I’ﬁFHITﬁiFﬁ#ﬁJ A 1F < PR AR 5 I TR 21 (D T SR -
AT L e IR R £ R
n(X)=C£‘C§3x (4 FF DALV X [ 20 P2 5 x )
—Sﬁp"':%””N c®
frlji=
P(x<2)=P(x=0)+P(x=1)+P(x=2)
CoCs" | GGt |, C,Cf
TcE Tk CF
20,249+ 23,940 + 7,980
- 53,130

=0.9838

2.6 (94-FE|AJFE)

1. Bowl C contains 12 red chips and 8 blue chips. Ten of these 20 chips are selected
at random and without replacement and put in bowl D, which was originally
empty. Two chips are then drawn at random from bowl D. Given that these two
chips are blue, find the conditional probability that 4 red chips and 6 blue chips

were transferred from bowl C to bowl D. (10 points)

(#E]
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4+4

=0.2014

2.7 (94-EP 1557

1. A cabinet has 3 identical drawers. One drawer contains 2 gold coins, another drawer
has a gold coin and a silver coin, and the third drawer has 2 silver coins. You select a
drawer at random and take one of the coins, also at random.

(a) What is the chance you get a gold coin? (5%)

(b) Given that you got a gold coin, what is the chance the other coin in the drawer you
selected is also gold? (5%)
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2.8 (94-E[I-ffa )
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1. There are 70 applicants for a job with the news department of a television station.
Some of them are college graduates and some are not; some of them have at least
three years’ experience and some have not. The exact breakdown is as follows:

College Non college
graduates graduates
At least three years’experience 14 7
Less than three years'experience 28 21

If the order in which the applicants are interviewed by the station manager is

random, g is the event that the first applicant interviewed is a college graduate,
~and ¢ is the event the first applicant interviewed has at least three years’

experience, determine each of the following probabilities. (15 points)

(a) P(g); &) pP@')
() P(gnuy; d) P(g'nt');
(e) Pit|g); ) P@le)
(]
g g kil
t 14 7 21
t 28 21 49
Fi7 42 28 70
42 N9 _ _14_
(a) P(g)=%=0.6 (b) P(t)_70_0.7 (c) P(gnt) = 0.2
' ' _E_ —E: 1~ :éz
d) P(g mt)—70—0.3 (e) F>(t|g)_42 0.33  P(t]g") -8 0.75

2.10 (94-7% %~ f47)

5. Sporlt utility vehicles (SUVs), vans, and pickups are generally considered to be more prone to

roll over than cars. In a certain year, 30% of all highway fatalities involved a rollover; 18% of

- all fatalities in this year involved SUVs, vans, or pickups, given that the fatality involved a
rollover. Given that a rollover was not involved, 10% of all fatalities involved SUVs, vans, or
pickups. Consider the following definitions:

. A= fatality involved an SUV, vans, or pickup
B = fatality involved a rollover
a. Use Bayes’ theorem to find the probability that the fatality involved a rollover, given that the

fatality involved a SUV, van, or pickup. (10 %)

b. Are SUVs, vans, or pickups generally more prone 1o rollover accidents? Why? (5 %)
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(7]

PR -
HipjpkssoTA T AR - A g F A TR
RTEI Mg
s PO 1) ~ PAD
ATRIALE 20k Bl | ssbeps
BE it 18% 82% 30%
JER TR 10% 90% 70%
F AR PN )
ATRIIE PRI
BT 0.0540 0.2460
JER 0.0700 0.6300
B | 0.1240 0.8760
Qi PO ) ~ PO))
ATRIIE PRI
BT 0.4355 0.2808
JER 0.5645 0.7192
B | 0.1240 0.8760
(@) P(&s| st i) =0.4355

(b) P (& 7|sigikfif ) = 0.4355 > P(##7| ZBeig ik il ) = 0.2808 »
SIS TR L POy AR -

211 (94 )

5. IfP(A)=0.4, P(B]A)=0.35, P(A U B) =0.69, then P(B) =

A, 014
B. 0.43
C. 075
D. 059
(#E]
p(sja)="AB)_P(ACE)_oa5 . p(AnEB)=014
P(A) 04

P(A)+P(B)=P(AUB)+P(ANB)=0.69+0.14 = P(B)=0.83-0.4=0.43

2.12 (947 |y %)
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6. Of five letters (A, B, C, D, and E), twe letters are to be selected at random. How
many possible selections are there?

A, 20
B. 7
C. 5!
D. 10

[##]
5x4

Cl=
2 9x1

=10

2.13 (93-:%‘:7:1[4\ EW’”I )

1. Roll a fair six-sided die three times. Let A = {1 or 2 on the first roll}, 8 = {3 or 4
on the second roll}, and C = {5 or 6 on the third roll}. What is the probability of

ol
(A) 0.5 (B) 0.6329 (C) 0.6634 (D) 0.7037 (E) 0.7634
(]
P(AUBUC) TR P(A° N B NC®) Lyt »
HHGELST- IR LR 20 55T ORI 3 Y 40 BT TS MRS Y 6 -
P(A"mB*’mCC):fxi 4.8
6 6 6 27

f*P(AUBUC)=1-P(A° N B mc°)=;—7=0.7037

2.14 (93-ZF|A-F¥iT)

2. Suppose that there are 12 songs on a compact disk (CD) of which two are your
favorites. When using the random button selector on a CD player, each of the 12
selections is played once in a random order. What is the probability that the
second of your two favorites {i.e., one has already been played) is the third song
that is played?

(A) 0.0202 (B) 0.0303 (C) 0.0404 (D)0.5 (E) 0.0607

(i)
RYMEEY » B~ RS 1295 2 (1A~ FIH IS 5V BRFSR 10 FIEF B -

" 1
Hok = (2 10 10 2) 1

—+— =—=0.0303
12711 12 11) 10 33
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2.15 (93-ZK|A-F¥iY)

3. Adrawer contains four black, six brown, and eight olive socks. Two socks are
selected at random from the drawer. What is the probat.iity that both socks are
olive if it is known that they are the same color? .

(A) 0.3321 (B) 0.4469 {83k (D) 0.5714 (E) 0.6438

(]
4 J:1 6 £k 8 A58 v 2 fﬁﬁl[ﬁjﬂjgc‘-‘[g@%g<7'} HIE
c; cf c!
oo o
2 2 2
AR o L AT OB
C;
ClB CB o8 28
P (A% il <1 ) = 2 — 2 _ _28
() C, C, C, Cy+Cy+C; 6+15+28 49

=0.5714

2.16 (93-ZF|A¥i)

4. A package, say 4, of 24 crocus bulbs contains 8 yellow, 8 white, and 8 purple
crocus bulbs. A package, say 8, of 24 crocus bulbs contains 6 yellow, 6 white, and
12 purple crocus bulbs. One of the two packages is selected at random. If 3 bulbs
yielded |1 veliow flower, 1 white flower, and 1 purple flower, what is the
conditional probability that package A was selected?
(A} 04629 (B)y0.5 (C)0.3424 (D) 0.5838 (E) 0.6241

[i#]
ST RIS TR T IR » PR 05 -

'

X

7]

2.17 (93-ZK[A-f1&)

10. EEREPKASES 1o IR, R AR LA MR R 75%; MMM S
Iy, AL L IR 20%; AR SR IS B, AL AR
LEHIREERES 5%, TECEMTRFUIT » QT MR A A T kR
HE RS 20% - MIFPSEREI KR IES 60%. CLATRZHRIRIRY 15, 3
[ P T R E 2 (10 43)
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PITRLT e
DS PO 1) ~ PGl

D s
ﬁ'lj 75% 25% 20%
H I 20% 80% 60%
B 5% 95% 20%

?’Eﬁﬁ%$ Py N5

T
E"J 0.1500 0.0500
I 0.1200 0.4800
S 0.0100 0.1900

S | 02800 0.7200

ik PO 7)) ~ PO )

T
F'IJ 0.5357 0.0694
Fl1 0.4286 0.6667
B3 0.0357 0.2639

@{gp&;}» 0.2800 0.7200

P(fty| 4#) = 0.5357

2.18 (93-Z%|A- -47)

2. FRHHE AHB . Hrh P(A)=02 » P(B)=03EP(AuB) =04 - 55 :
(DPANBY=___ = (5%)
(2)P(A U B) = = (5%)
(3)P(AN B) = 2 (5%)
@OPAIBY=________ - (5%)
€|
(1) P(AnB)=P(A)+P(B)-P(AUB)=0.2+0.3-0.4=0.1

(2) P(AUB)=1-P(AUB|=1-P(ANB)=1-01=09
(3) P(AnB)=1-P(ANB|=1-P(AUB)=1-04=06

P(ANB) , 01_
P(B) =~ 03

[EY

() P(AlB)-1-P(A|B)-1-P(AB)-1-

wlN

2.19 (93-ZF[ -5y
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= (10%) ¥—#HE 1,200 Ao ¢ » HF A LHO IR T L "
i * CRil
REX 300 250 550
#£H ¥ 350 150 500
A 50 100 150
4t 700 500 1200
WEAT 7 M -
(1) b)) M —ARALHAFERORELSH?
(2) (5%) CholfiMdbth—%ct RAEHRAFKAGMERS L ?

(7]

150 1
1) P(& & H A
@ P(rEn L)12008
A~ H A
(2) P(4A ';)=”(i’Lﬁ H) 150 3
n(¢1) 500 10

2.20 (93-ZE [ -5y

Z.(109) —BAEARBRACHKZME - R E—HARGLBELES & E% > wBAR

B-FRE ERER

O 14%% &k
O 22%# 18 f B

O 15%wskFMaE

O LCHFMREHTH]/3% 0o B
O LENLBREYTAH/BCHFRE

Ko BRI B A& 0o B 2 bLfp] o

(=]

FE VR TIAE -

JUFIAL @ RS Ty

TR (SRR

MR I—FﬁH v

CI T B R
ﬁ'lJ 1/3 14%
= 22%
il 18
I =

SECNIRE T C
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64%x%= 0.08 - 15%><% =0.05
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R
ﬁ'lJ 0.05 14%
= 22%
LA 0.08 64%
éﬁ%‘&%} 85% 15%

A (B

P TR | e

i 0.09 0.05 14%

5 0.20 0.02 22%

Tl 0.56 0.08 64%
SIS | 85% 15%

P(#HE N %)=0.2

2.21 (93 -5y

. (10 9) AR A 8 A ERAMIRBRATH 1500 AR F A 8500 ALKEA - FIAEL
FALE—FREZE PRI R U2 MBS T

FHERREK FHEAZME BRAEAZME
0 0.50 0.80
1 0.30 0.15
2 0.15 0.05
3 0.05 0.00

BRELEREFHNBGFPHER | R AREAFBAREZME .

(]

P(# » napigges) 0.3
P(pirs)  03+0.15

P (g k|§§ﬁiﬁlﬁ')= ‘%

2.22 (93-Zf1-7 7))

LLIAFHMO 5 > £31 304 - el SFURMEE  FAIXRL S -
() esoF4 ARBHL - P(AUB)=0.6-PA)=03 > K P(B)-
Q) fsH oMM B HAR RIEEET > A—EAXRHFRAZ -
B A0, 1]1fER—$u RAwMA v ELMEMES 3oy oM 2 Ed -
4) 40,2z R kB - KREHGF AN 1 eHlE -
(5) B8 N(O, DAk AR A/ 11 ghREMAR A - KIRAPABBAHME -

[##]
(1) # = P(AnB)=P(A)P(B)

P(A)+P(B)=P(AUB)+P(ANB) = 03+P(B)=06+03P(B) = P(B)z%

(2) 3= PJ?‘( °
©2006 [ FHE A (D 57 2-11 T
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= Y 1 XL AR e s e L2 et SRR XL
%ﬁﬁlﬁﬁﬁﬂ%ﬁé‘fnﬁ' ’ z=10 7}@ ’ ﬁEI“"aY%‘% 8 y&H » E[Jj ﬂg:fj% WwEL 10 7J@ °

@) 5= PJ?‘[' ,

(6) &= I -

CIFSIPE s n=11- p=05 -~ x [ RESE

1024 1
P(x>6)=(Cg' +C;* +C5 +C3" +Cly +Ci1 ) x 05" =——==
( ) ( 6 7 8 9 10 11) 2048 2

2.23 (9394 -f1 &)

(1) REEPARE LHTHRTERE - E4EE - BRI LS5
10% FIEZIHRLLF S BRI RE:

FIE(Y)| 10% 20% 30%
fREFA(X)

10 85T 0.1 0.2 0.1
20 EIL 0.1 0.1 0.1
30 Hic 0.1 0.1 0.1

AR () E(Y) () Var(X) () Cov(X,Y) (d) E(X/y=20%)
(e) Are X & Y independent?

(%]
10% 20% 30% &=
10 0.1 0.2 0.1 '0.4
20 0.1 0.1 0.1 0.3
30 0.1 0.1 0.1 0.3
&5t 0.3 0.4 0.3 1

(@) E(Y) =10%x 0.3+ 20% x 0.4 +30% x 0.3 = 20%

E(X)=10x0.4+20x0.3+30x0.3=19

©2006 [ 1 WP (D 57 2-12 |1



(b) Var(X)=102x0.4+20%x0.3+30%x0.3—(E(x))’ = 430192 = 69

(©)
cov(X,Y)=(10% +20% +30%)x (10+ 20+ 30)x 0.1+ 20% x10x 0.1- E(X ) E(Y)
=3.8-20%x19
=0
10x0.2+20x0.1+30x0.1

(d) E(X|y=20%)= ' 04' ==175

(e) X= Y > [Keov(X,Y)=0

2.24 (93-1517-fpfa )

1. If A and B are two events, prove that P(4 B) 21— P(A%)- P(B°).

(#E]

2.25 (93-1%{7-fjfa )

2. If A, B, and C are three equally likely events and we require that
P(An B C) = 0.95, what is P(A)?

(i)
“151P(A)=P(B)=P(C) - i
P(A)+P(B)+P(C)>P(AUBUC)>095 = 3P(A)>095 = P(A)>0.3167

2.26 (93-i%) -4J—FI|

S e

3. - Lﬁk%iﬁ”’&lﬁ-‘f- ﬁ]iﬁk&lﬂl&ﬁﬁ:ﬁk'ﬁ?kﬁ 1“0'5&&#’11%**.?)’"
(5%) :

(]
F"ﬁfiiﬁl “ 3. Sﬁfﬁjﬁﬁﬂjﬁjy RS SR tur[ﬁfg&}ﬂp{?[

LB 1L (8)L, .
P ) = +(6J 6+(6] 6

25 [25j2 1 1 6
I+—+| — | +:- |==x =—
36 |36 6 1-25/36 11
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2.27 ( 93-5‘“‘\-@‘?&*)

6. Three cards are randomly selected, without replacement, from an ordinary deck of
52 cards.
a.  What is the probability that all three cards are spades? (5%0)
b. What is the probability that the three cards contain one pair or three of a
kind? (5%)

!

(]

G 13x12x11 11
C 52x51x50 850

@ P(=#=EEY)=
(b) — Hw FA"E 5 > P el T SB[
IR 125 B PR PR 295 R 2 ¢ Gk R 48 IRPRITS IR

(- a,_;T)_(CFCQ’)CI‘B | 13x6x48 T2
i Cs? 26x17x50 425

2.28 (93-1%-(47)

2. A product designer wants to decide if a redundant component with a
probability of 0.98 should be added in a system for a cost of $300. The
system has a critical component with a probability of 0.98 of operating,
System failure would involve a cost of $30,000. A $200 switch with a
probability of 0.99 could be added that would automatically transfer
the system to the backup component in the event of a failure. Should
the backup component be added? (20%)

(]
LR L B SR P, =1-98% = 2%

B AR AR

Py = = B9 7 5 585 = 2% x (1% x 98% + 99% x 2%) = 13'250

FUF#RY £ Cyy =$30,000% 2% = $600

ek £ C,,, = $300 +$200 + $30, 000 x —2_ — $517.76

P Cron < Coq [R5 -

2.29 (937 %)

©2006 [ 1 R (D 57 2-14 1



5. An analysis of personal loans at Taiwan Bank revealed the following facts:
10% of all personal loans are in default (D), 20% of those in default are
homeowners (H|D), and 70% of those not in default are homeowners (H|D).
Il one of the personal loans is selected at random, P(DJH) =
(A)0.02 (B)0.63 (C)0.03 (D)0.18 (E) None of the above.

(2]
PlIVEH -
IR TIRD) Tl B IR T () R
PP RLT e
i PO 150 ~ PG
F 1o (H) | B
mHHED) [ 20% 80% 10%
T 70% 30% 90%
?Eﬁ%j‘ Pl N i=5)
)
#fE(D) | 0.0200  0.0800
-t | 06300  0.2700
ks | 0.6500  0.3500
ity POl ) ~ POF))
) R
Hf=(D) | 0.0308  0.2286
o | 09692 07714
RS | 06500 03500
P(D|H)=0.02

2.30 (93-7i-5)
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7. The staffs of the accounting and the quality control departments rated their
respective supervisor's leadership style as either (1) authoritarian or (2)
participatory. Their responses are tabulated in the following table.

Leadership Style
Department Authoritarian Participatory Total
Accounting 40 5 45
Quality Control 20 35 55
Total 60 40 100

Which of the following statements is NOT true?

(A) Accounting and Participatory are statistically independent
(B) Accounting and Quality Control are complements

(C) Accounting and Quality Control are mutually exclusive
(D) Authoritarian and participatory are collectively exhaustive

(%]
5 _4 40
(Afalse » P(ANP) =1 0#P(A)P(P)=1ox7
(B)(C)D)true » [fil~ HIIA » F IR~ TS < pUERYE e RRR -

2.31 (9371 )

9. Max Sandlin is exploring the characteristics of stock market investors. He
found that 60% of all investors have a net worth exceeding $1,000,000: 20%
of all mvestors use an online brokerage; and 10% of all investors have a net
worth exceeding $1,000,000 and use an online brokerage. An investor is
selecied randomly, and E is the event "networth exceeds $1,000,000," and O
is the event "uses an online brokerage." Which of the following is true?
(A) E and O are collectively exhaustive
(B) E and O are dependent
(C) E and O are mutually exclusive
(D) E and O are independent

(]

=5 (mutually exclusive) £ P(En0)=0
rFJ” (collectively exhaustive) £ P(Euw0)=1
B/ (independent) ¥ P(EnO)=P(E)P(O)

“I51P(E)=60% - P(0)=20% - P(EN0)=10%

©2006 [ 1 WP (D 57 2-16 |1



S ETP(ELO)=P(E)+P(0)-P(ENO)=60%+20% —10% = 70%
(A)FALSE » P(E UO)=70% =100%
(B)TRUE ~ (D)FALSE » P(EN0)=10% # P(E)P(O)=60% x 20%

(C)FALSE » P(EN0)=10% =0

2.32 (937 %)

13. A CD player has a magazine that holds six CDs. The machine is capable of
selecting a CD ai random and then selecting a song randomly from that CD.
Suppose that five CDs are albums by Paul McCartney and one is by Billy
Joel. The player selects songs until a song by Billy Joel is played afier which
the machine is turned off. Find the probability that the machine is turned off

after at least five songs have been played.
(A) 0.4823 (BY0.729 (C)0.935 (D)0.231 (E) None of the above

(]
fT4 FriEs fﬂ}" £ Paul McCartneyElfjgjxé_@
P(= L5F.)—(6j =105 EA)

2.33 (937 iy%)

16. The Belgian 20-franc coin (B20), the Ttalian 500-lire coin (1500), and the
Hong Kong 5-dollar coin (HKS5) are approximately the same size. Coin purse
one (C1) contains six of each of these coins. Coin purse two (C2) contains
nine B20s, six 1500s and three HK5s. A fair four-sided die is rolied. If the
outcome is {1}, a coin is selected randomly from C1. If the outcome belongs
10 {2,3,4}, a coin is selected randomly from C2. Find P(C1|B20), the
conditional probability that the coin was selected from C1, given that it was a
Belgian coin.

(A)2/11 (B)2/13 (C)4/7 (D)3/7 (E)None of the above

(7]
AETE R
i sTAT 1 TCL~ C25 Fi M 5T47 1 TB20 ~ 1500 ~ HKS,

Bkt P(Cl):% P(BZO|C1)=P(I500|C1)=P(HK5|Cl)=£

©2006 [ 1 WP (D 57 2-17 |



3 9 6 3
P(Cl)==, P(B20|Cl)=—, P(1500/Cl)=—, P(HK5|Cl)=—
(c1)-,. P(B20CT)=- . P(1500[CL)=—", P(HKS|CL)-—
NI S =5
g PO L) ~ PO
B20 1500 HK5 S
Cl 6/18 6/18 6/18 1/4
2 9/18 6/18 3/18 3/4
IO PN )
B20 1500 HK5
Cc1 1/12 1/12 1/12
C2 3/8 1/4 1/8
IR | 11/24 1/3 5/24
i P 15) ~ PO))
B20 1500 HK5
Cc1 2/11 1/4 2/5
C2 9/11 3/4 3/5
IS | 11/24 1/3 5/24

iD(chzo):l—Z1
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