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QUESTION 1

(@ P(A) = 1-P(A)
= 1-0.40
= 0.60

(b) P(AUuB) = P(A)+P(B)—P(ANB)
0.40+40.25-10.10
—_ 0.55

(c) P(AUB) = P(A)—P(ANB)
= 0.40-0.10
= 0.30

(d P(AnB) = P(AUB)=1-P(AUB)
1-0.55
0.45

P(AN B)

@ PB/A = o

0.10
0.40

= 025

(f) Yes, since P(B/A) = P(B) or

Yes, since P(ANB) = 0.10 = (0.40)(0.25)
— P(A).P(B)

QUESTION 2

(@) LetY = time until the first repair,so Y ~ Exp (u = 3). Thusits CDF

y
s F(y)=1— e 3 ,y > 0, and its survival function is
y
S(y) =e 3 for
P(tY >5 = S(5)
y
— e 3
= 0.1889
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(b) LetY = the number of imperfections in 5yds of fabric. Then Y~ Poisson (5.1 = 5).
Since there is an average of 1 per yard. Thus

PY<2) = PO+P1Q)+ P2
50g—> 5lg=> 523
= o T i T
= e(1+5+=)
2
e Ee_\r)
= 0.1247
QUESTION 3

P(15 <Y < 25)

(8 P(Y<25\Y>15 = — >

25—-15
30—-0
30—-15
30—-0

25—-15
30 -15

10

wl N I—‘l
6]

(b) (i) Choosing answers by tossing a die makes the n = 8 trials independent, and since the die
is balanced and 2 of the faces yield.

- o1
The correct answer each toss, the probability of correct answer each time if g.lndependent

trials and constant p
implies a binomial distribution.

o r=0=0) () ()



(i) P(Y =1

QUESTION 3

1—P(Y <1)

=06 6)
= (5)

0.961

(a) LetY = the number of rolls required to obtain a 6.

Then Y~ Geometric (

P(Y <3)

alternatively

P(Y < 3)

(b) We need to find

_1 _5
p_69q_6
1-P(Y >3
1-q3
3
- ()
6
0.421

PY=1)4+P =2)+P(Y =3)

()G @6

0.421

the smallest positive integer n so that P(Y <n) > 0.95
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095 < P(Y <n)

— 1-P(Y >n)
n
_ 1_(5)
6
n
= (5) <1-0.95
6
= 005

n =— nln (g) < In(0.05)

In(0.05)

()

n > 16.43

Thus we require at least n = 17 rolls so that the probability of getting a 6 is at least 0.95

QUESTION 4
(@) LetY = number of rolls required to obtain a 6. Then Y~ Geometric (P = % q= g)
PY<3) = 1-P( >3
= 1-¢°3
()
= 0421
alternatively
P(Y<3) = P(Y=1+4P( =2)+P(Y =3)
SOROIEROIG)
6 6/ \6 6/ \6
= 0421



(b) We need to find the smallest positive integer n so that P(Y < n) > 0.95

095 < P(Y <n)

=  1-P(Y >n)
5\"

= 12
(&)
n

= (§) <1-0.95

6
= 0.05

n — nln (g) < In(0.05)

In(0.05)
5
In(é)

n > 16.43

Thus we require at least n = 17 rolls so that the probability of getting a 6 is at least 0.95
QUESTION 5

(@ P@A<Y<T

PA<Y <7 = P(%SZSZ—_OS)
= P(-01<Z<02
Using Texttable = 1-P(Z >0.2)—- P(Z >0.1)
= (1—0.4207) — 0.4602)

= 0.1191

(b) P(Y <c¢)=0.025
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c+5
= P(Z>-¢c)=0025= P (%O) = 0.025

5
Using Text table é(%) = 1.96

—¢ = 10(1.96) — 5 = 14.6

c = —146
QUESTION 6

(@ E(n) E(=3Y1+5)
—E@Y1) +5)
—3(2) +5)

-1

V (Ur) V(=3Y; +5)
V (=3Y1)
(—3)2V (Y1)

9(5) = 45

V(Y2 + E(Y2)]?
9+ (3)2
18

(b) E(U2)

() E(Us) E(7Y1—4Y3)
7(2) —4Q)

2

V (Us) V(7Y1 —4Y)
72V (Y1) + (=4)2V (Y2) + 2(7)(=4)Coo(Y1, Y2)
49(5) + 16(9) + 2(7)(—4)(—2)

501

QUESTION 7

(a) Differentiating F(y) with respect to y, we have

0 y<0
| a5 0<y<2
=1 125 2<y<a
0 y >4



Differentiating F(y) with respect to y, we have

7
(b) F@) - F) =1

13
(€ 1-FLy) =

0 5(3)-1



