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UNIVER SITY OF WATER LOO

WA TER LOO ONTAR IO

STATISTICS 230

MIDTERM EXAMINATIO N: November 2, 1989

ATTEMPT ALL QUESTIONS; ALL ARE OF EQUAL MARK VALUE

AIDS: Calcula tor TIME: 2 hours

INSTRUCTORS: W.H. Che rry (10 .30 a.m.)

Chris Springe r (2. 30 p.m.)

Cy ntha Str uthers (St. Jeromes)

NAME (P rin t) _________________________________

Si gnature _____________________________________

I.D. No. ______________________________________

INSTRUCTOR ________________________________

QUESTION MARK

1 /10

2 /10

3 /10

4 /10

5 /10

To tal /50

INSTRUCTIONS:

1. Before you begin the exa m ination, make sure that you hav e all 6 pag es

2. Answe r each que s tion in the space provi ded unde r the statement of the que s tion. If mo re sp ace is needed, use the pag e op -

posit e the one on whi c h the que s tion is pre sent e d. Make sure that any con tin uation of a solutio n is cle arly label led .

3. This complet e booklet of que s tion -answe r sh eet s is to be submitt e d fo r gr a ding.

4. The meth od of solutio n of the que s tion s on this exa m ination is impor tant; it may be more im por tant than the final answe r to

the que s tion. An es sent ial fe ature of the method is the clarity of its pre sent ation.

5. To promo te efficie n t gr a ding, mos t qu estio ns (or par ts of que s tion s) on this exa m ination hav e a box or other are a in whi c h to

in d i c ate you r answe r. Henc e, after you have com p let ed the solu tion of a quest i on to the best of you r ability, write the rele-

vant answe r or expre ssi on (if you hav e obtain ed one) in the appro priat ely label led are a at the rig ht hand sid e of the pag e.
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1. Sup pos e that the re are 2,000 unde rgr a duates in the Facul ty of Mat hem ati cs and that 700 of them are fem ale; sup pos e also

that 15 mat hem ati cs unde rgr a duates att end train ing ses sio ns for the Putnam Mat hem ati c a l Competit ion. Let random vari-

able X be the number of fem ale s train ing for this Competition.

(a) Giv e an expre ssi on for the probability fun ction, f (x).

(b) Exp lain briefly the main assump tion unde r lyi ng the use of the model in (a) .

(c ) Find an expre ssi on for the probability that X = 2  and then calcula te its value usi ng the bin omial approxi mation to the ex-

pres sio n.

(a)

(b)

(c )

MARKS

10

(4, 2, 4)

Probability fun ction

(a)

Va lue

(c )
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2. A club has 9 men and 16 women members; they compris e 6 mar rie d coup les and 13 singles. A co mmitt e e of 5 people is

fo rme d by choosing at random from among all 25 clu b members. Fin d the probability that the com mitt e e cont ains:

(a) a marrie d ma n, a single man, a mar rie d woman, and 2 single women;

(b) a marrie d coup le, a single man, and 2 single women;

(c ) on e marrie d coup le, giv en that it con tains 2 men.

(a)

(b)

(c )

MARKS

10

(3, 3, 4)

Probability

(a)

Probability

(b)

Probability

(c )



STAT 230 Pag e 4 of 6

3. An ele ctr ical circuit has switches conne cted as shown at

the rig ht. Switches operate independently and the

probability a switch is clo sed is 0.7 for type A and 0.6

fo r type B. What is the probability that the re is at lea st

on e co mplet e path for cur rent flow throu gh the circuit ?

A

A

B

B

B B

MARKS

10

Probability
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4. Des cribe three assump tion s that are requ ire d when using the Poi sson dis tributio n as a model for the number of custome rs

ar riv ing at a rest aur ant dur ing a 10-minu t e period ove r the lun c h hour.

(b) Com ment on how clo sely you expect the three assump tion s in (a) to be met in practic e.

(c ) As s ume that it is per mis sib le to use a Poi sson model wit h an ave r age of λ custome rs arriv ing per min ute at the rest au-

rant. If it is known that n custome rs arriv ed dur ing a per iod of m minu t es, sh ow that the number, X, who arriv ed dur-

ing the first k minu t es of this per iod has a bin omial dist rib u tio n ; your dem ons tration must inclu de an exp licit statement

of the relev a n t bin omial probability fun ction.

(a) Ass. #1:

As s. #2:

As s. #3:

(b)

(c )

MARKS

10

(2, 1, 7)

Bi nomial probability fun ction

(c )
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5. A debt col lectio n ag enc y ke eps records on the number of tim e s deli nqu ent customers hav e to be con tacted before pay ment

of a debt is made; the age n cy has fou nd that the probabiliy of pay ment is 0.3 for any con tact, and con tacts are consid ere d

to be probabilis ti c a l ly independent.

(a) If random variable X (X=1, 2, 3,.....) is the total number of con tacts needed to col lect a debt, find the probability fun c-

tion for X; exp lain you r re asoning.

(b) Fin d the probability that X ≥ 4.

(c ) Give an expression fo r the probability that, when records on

100 random deli nqu ent customers are che cke d, the res ult s will

be as shown at the rig ht.

x 1 2 3 ≥4 Tot al

Freque n cy 26 20 19 35 100

(a)

(b)

(c )

MARKS

10

(3, 3, 4))

Probability fun ction

(a)

Probability

(b)

Expres sio n

(c )


