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UNIVER SITY OF WATER LOO

WA TER LOO ONTAR IO

STATISTICS 230

FINAL EXAMINATIO N: August, 1988

ATTEMPT ALL QUESTIONS; NOT ALL ARE OF EQUAL MARK VALUE

AIDS: For mula she et (8½ x11 inches, one sid e, handwrit ten only)

Ta ble of the nor mal dist rib u tio n (loos e co py, not the tex t )
Calcula tor

TIME: 3 hours

INSTRUCTOR: W.H. Che rry

NAME (P rin t) __________________________________

Si gnature _____________________________________

I.D. No. ______________________________________

QUESTION MARK

1 / 9

2 / 9

3 / 11

4 / 9

5 / 12

6 / 11

7 / 10

8 / 9

9 / 10

To tal / 90

To tal / 60

Quiz #1 / 20

Quiz #2 / 20

FINAL /100

INSTRUCTIONS:

1. Before you begin the exa m ination, make sure that you hav e all 10 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 an answe r 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 answe ring 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 answer to a quest i on to the best of you r ability, write the relev a n t
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. In a lotter y, each ticke t cont ains six numbers chosen wit hou t replacement from 1, 2, ..., 39. The six winning numbers are
chosen at random wit hou t replacement from 1, 2, ..., 39; the or der in whi c h thes e si x numbers are drawn is irrelev a n t.

(a) To win first prize, a ticke t mu s t cont ain all the six numbers drawn; find the probability that a person wit h on e ti cke t
wins first prize.

(b) To win fifth prize, a ticke t mu s t cont ain exactly three of the six numbers drawn; find the probability that a person wit h
on e ti cke t wins fifth prize.

(c ) If the lotter y is con duct e d we ekly, find the probability that at lea st on e of the six numbers drawn this week was als o
draw n la st week.

(a)

(b)

(c )

MARKS

9

(3, 3, 3)

Probability

(a)

Probability

(b)

Probability

(c )
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2. Two teams play a best-of-seve n se rie s. The first two games are to be playe d on A’s fiel d, the nex t thre e ga m e s on B’s fiel d,
and the last two (if needed) on A’s fiel d. The probability that A wins a game is 0.7 5 at home and 0.4 away. Fin d the proba -
bility that:

(a) A wins the ser ies in 4 games; in 5 games;

(b) the ser ies does not go to 6 games.

(a)

(b)

MARKS

9

(4, 5)

Probability: 4 games

(a)

Probability: 5 games

(a)

Probability

(b)
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3. An urn con tains 5 red balls and 3 black balls. Three balls are drawn one at a tim e, the con tents of the urn bei ng thor-
ou ghly mixed before each draw. Tab ula te the probability fun ction of random variable X, the number of red balls drawn, in
each of the fol low ing cases:

(a) after a ball has been drawn it is replaced in the urn before the nex t draw ing ;

(b) balls are not replaced after bei ng draw n;

(c ) after a ball has been drawn, it is replaced by one of the oth er colour before the nex t draw ing.

(a)

(b)

(c)

MARKS

11

(3, 4, 4)

x

f(x)

x

f(x)

x

f(x)

(a)

(b)

(c )
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4. A book of 200 pag es con tains 150 misprints. Assuming that each misprint occurs on a random pag e, independently of
ot he r misprints, find a nume rical expression fo r the probability that:

(a) a particular pag e cont ains fewer than three misprints;

(b) a fiv e-pag e se ction of the book con tains more than fou r misprints.

Us e the Poi sson approxi mation to evaluate thes e two probabilit ies.

(a)

(b)

MARKS

9

(4, 5)

Num erical probability expre ssi on
(a)

Probability

(a)

Num erical probability expre ssi on
(b)

Probability

(b)
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5. Let X be the large s t ou tco m e and Y the sma l lest when three balanc e d dic e
are rol led. The table at the rig ht giv es 216 × Pr(X = x, Y = y).

(a) Tab ula te the margi nal probability fun ction of Y and the con d ition a l
probability fun ction of X give n that Y = 2.

(b) Fin d the mean and varianc e of X and of Y and their cov arianc e.

(c ) Find the mean and varianc e of the ra nge, R ≡ X −Y.

(a)

(b)

(c )

MARKS

12

(3, 5, 4)

x=1 2 3 4  5 6

y=1 1 6 12 18 24 30
2 0 1 6 12 18 24
3 0 0 1 6 12 18
4 0 0 0 1  6 12
5 0 0 0 0  1  6
6 0 0 0 0  0  1

y

f(y)

x

f(x|y=2)

E(X) var(X)

(b)

E(Y) var(Y)

(b)

cov(X, Y)

(b)

E(R) var(R)

(c )
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6. A contin uou s random variable Y ha s the probability density fun ction giv en at the rig ht.

(a) Evaluate the con stant k and find the c.d.f. of Y; ske tch the p.d.f. of Y.

(b) Evaluate: Pr(−2 ≤ Y ≤ 3).

(c ) Find the mean of Y.

(d) Der ive the p.d.f. of random variable Z = logeY.

f(y) =
ky−4 ; y ≥1

0 ; other wise

(a)

(b)

(c )

(d)

MARKS

11

(5, 2, 2, 2)

k

C. d.f. of Y

(a)

(a)

(a)

Probability

(b)

E(Y)

(c )

P. d.f. of Z

(d)
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7. Sup pos e that the lifetim e, T, of a par ticular type of lig ht bul b can be model led by
an expon entia l dist rib u tio n with mean θ days . The lifetim e s (in days) obs erved for
a random sample of 30 bul bs are show n at the rig ht. The ave r age of thes e 30
li fetim e s , t

− = 60 days , can be taken as an estim ate of the parameter θ. Use this
ex pon entia l model as the basis of the fol low ing calcula t ion s.

24 262 88 8 121 15
63 48 226 72 248 21
42 20 5 12 120 11
3 14 71 11 14 11

16 90 1 16 52 95

(a) Evaluate: Pr(0 ≤ T ≤ 40); Pr(40 < T ≤100); Pr(100 < T ≤ 200); Pr(T >200).

Comp are the expected frequ encie s with the obs erved frequ encie s in thes e fo ur int e rvals; com ment br iefly.

(b) Fin d the probability that a new bul b, selected at random , will last longe r than 40 days .

(c ) If a bul b ha s alrea dy lasted for 40 days , fin d the probability that it wil l la st at lea st an othe r 40 days .

(d) Fin d the expected tot al li fetim e of a component whi c h ha s alrea dy lasted for 40 days .

(a)

(b)

(c )

(d)

MARKS

10

(4, 2, 2, 2)

Pr(0 ≤ T ≤ 40) Pr(40 < T ≤100) Pr(100 < T ≤ 200) Pr(T >200)

(a)

Probability

(b)

Probability

(c )

To tal lifetim e

(d)
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8. The exa m ination sco res obtaine d by a large group of students can be model led by a nor mal dist rib u tio n with a mean of
65% and a standard dev iation of 10 %. Usi ng this model:

(a) find the percent age of students who obtain each of the fol low ing letter grades:

A (≥80%) ; B (70-80%) ; C (60 -70%); D (50 -60%) ; F (<50%) ;

(b) find the probability that the ave r age sco re of a randomly-chosen group of 100 students is gre ater than 67% ;

(c ) fin d the probability that the ave r age sco res of two distin ct randomly-chosen groups of 25 students differ by more than 5 marks.

(a)

(b)

(c )

MARKS

9

(3, 3, 3)

A

%

B

%

C

%

D

%

F

% (a)

Probability

(b)

Probability

(c )
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9. Custome rs at a fast food franchis e may choos e to have 0, 1, 2 or 3 sli ces of dil l pi ckle on their hamburgers; exper ienc e ha s
sh own that the pro por tio ns of custome rs mak ing the fou r choic es are 20%, 40%, 30% and 10% respectiv ely, and that 400
hamburgers are sold dur ing the lun c h hour. Als o, a dil l pi ckle makes 5, 6 or 7 slic es with probabilit ies of 0.4, 0.5 and 0.1
re spectiv ely. Fin d the approxi mat e probability that 100 dil l pi ckles wil l ma ke enoug h slic es to cov er the lun c h hour busin ess.

MARKS

10

Probability


