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UNIVER SITY OF WATER LOO

WA TER LOO ONTAR IO

STATISTICS 230

FINAL EXAMINATIO N: December, 1989

ATTEMPT ALL QUESTIONS; MARK VALUES VARY AMONG QUESTIONS

AIDS: For mula she et (att ache d)

Ta ble of the nor mal dist rib u tio n (a t tache d)

Calcula tor

TIME: 3 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 ________________________________

TUTORIAL SECTION _________________________

(Section s C01- C 08 only)

QUESTION MARK

1 / 7

2 / 9

3 / 10

4 / 14

5 / 13

6 / 16

7 / 12

8 / 9

9 / 10

To tal /100

To tal / 70

As sig nments / 10

Mi d ter m / 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. Three people, Joe, Sue and Tom , writ e an exa m; Joe has a 90% chanc e of passing, Sue an 80% chanc e and Tom a 20%

chanc e. Fin d the probability that exactly two of the three people pass the exa m.
MARKS

7

Probability
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2. Sup pos e that 5% of Cana dian hous eholds do not have a col our TV set, 55% hav e on e set and 40% hav e 2 or more set s.

Only 2% of the hous eholds wit hou t a col our TV hav e a VCR, while 30% of hou seh olds wit h on e colour TV and 70% of

thos e with 2 or more col our TVs hav e a VCR. If a randomly-chosen Cana dian hous ehold has a VCR, what is the proba -

bility it has 2 or more col our TV’s?

MARKS

9

Probability
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3. The number of accid e n t s at a par ticular int e rse ction can be model led by a Poi sson dis tributio n with an ave r age of 1. 2 acci-

dents per mon th.

(a) Fin d the probability that the re wil l be 5 accid e n t s at the int e rse ction in a 3-mon th per iod.

(b) Fin d the probability that the tim e between con secutiv e accid e n t s is bet ween ¼ and ½ a mon th.

(a)

(b)

MARKS

10

(5, 5)

Probability

(a)

Probability

(b)
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4. The joi nt probability fun ction of random variable s X and Y is as

sh own in the table at the rig ht. Find:

(a) E(X) and E(Y);

(b) var(X) and var(Y);

(c ) cov(X, Y) and var(2X --Y).

(d) Are X and Y probabilis ti c a l ly independent? Exp lain briefly.

(a)

(b)

(c )

(d)

MARKS

14

(2, 4, 6, 2)

f(x,y) x=0 1 2

y=0 0.01 0.03 0.24

1 0.02 0.05 0.11

2 0.27 0.1 7 0.10

E(X)

(a)

E(Y)

(a)

var(X)

(b)

var(Y)

(b)

cov(X,Y)

(c )

var(2X --Y)

(c )

X, Y in d ependent?

(d)
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5. The fractio n, X, of a 3,000 km auto race whi c h a car complet es before

droppi ng out has the probability density fun ction giv en at the rig ht.

(a) Evaluate the con stant k.

(b) Fin d the mean and varianc e of X.

(c ) The drive r ge ts paid (in dol lars) Y ≡ X
2
. Fin d the p.d.f. of Y.

f(x) =
kx2 ; 0 < x ≤ 1

0 ; other wise

(a)

(b)

(c )

MARKS

13

(2, 5, 6)

k

(a)

E(X)

(b)

var(X)

(b)

P. d.f. of Y

(c )
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6. The vis cosity of the oil in cans of S.A.E. 30 mo t or oil has a normal dist rib u tio n with mean 30.0 and varianc e 1.85 (in ap-

propriat e un i). In each of the fol low ing cases, find the probability that:

(a) the vis cosity of the oil in a randomly-chosen can lie s between 29. 2 and 30. 5 un its;

(b) the ave r age vis cosity of the oil in 5 randomly-chosen cans is more than 30.1 units;

(c ) the vis cosiy of the oil in 2 (in d ependent) randomly-chosen cans differs by more than 0.5 units;

(d) for a random sample of 60 independent cans, exactly 17 hav e vi scosit ies unde r 29.2 units and exactly 24 hav e vi scosit ies

abov e 30.5 units. [Give an expre ssion only fo r this probability. ]

(a)

(b)

(c )

(d)

MARKS

16

(3, 4, 4, 5)

Probability

(a)

Probability

(b)

Probability

(c )

Probability expre ssi on

(d)
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7. A co mpany assemb ling stereo components has a supply of 700 nuts and 500 washe rs; each component assemb led requi re s

on e nu t and one washe r. If 80 pie c es are chosen at random from the box whi c h cont ains the nuts and the washe rs mixed

toge the r:

(a) giv e an expression fo r the exact probabiliy that at lea st 25 components can be assemb led from the 80 pie c es;

(b) find an approxi mat e value of the probability that at lea st 25 components can be assemb led from the 80 pie c es.

(a)

(b)

MARKS

12

(4, 8)

Probability expre ssi on

(a)

Probability

(b)
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8. Let X and Y be independent identically dis tributed random variable s

with probability fun ction as shown at the rig ht.

(a) Show that T ≡ X+Y ha s a negative bin omial dist rib u tio n.

(b) Show that the con d ition a l dist rib u tio n of X, giv en that X+Y= t, is unifo rm on 0, 1, ...., t.

f(x) = p(1− p)
x

fo r x = 0, 1, 2, .....

(a)

(b)

MARKS

9

(6, 3)

P. f. of T ≡ X+Y

(a)

P. f. of X give n X+Y= t

(b)
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9. A mu ltiple choic e ex amination has 100 que s tion s, each wit h 5 pos sib le answe rs; one mark is awarded for a cor rect answe r,

and one -qu arter mark is deducted for an incor rect answe r. A particular student has probability pj of knowing the cor rect

answe r to the jth que s tion, independently of other que s tion s.

(a) Sup pos e that on que s tion s where he or she does not know the answe r, they gue ss randomly among the five pos sib le

answe rs. Show that the student’s tot al mark on the exa m ination has mean Σpj and varianc e Σpj(1−pj) + (100 −Σpj)/4.

(b) Show that the total mark on the exa m ination for a student who re f rai ns fro m gu essing when he or she does not know

an answe r ha s mean Σpj [i.e., as in (a)] but varia n ce Σpj(1−pj).

(a)

(b)

MARKS

10

(6, 4)


