1-2. A person will be selected at random from all those sorted by sex and gene type in the
table below.
AA Aa aa
male 5 7 5

female 6 9 3 /8 //ﬁf

1. What is the conditional probability P(aa | j; female), that the selected person has gene

type aa if they arg f le?
5 17 £ 3], 5 o2 % 7 3
a 17 b3 & 39 d 3 @ 55 /& 4 J

2. What is the probability the person

5 17 3 o5 [/ 27
& 37 b3 ¢ 15 9 35/8 5

es hot have gene type aa'?

7@ 27

3. The number X of insurance claims for broken windsh|eld averages 400 per week. There

are many opportunities for such a claim to be made and each has a small probability of

happening. These appear to be independenj-events so the Poisson model is deemed

appropriate for random variable X. Dete =a-95%4nterval for X (answer rounded).

a. [380,420] b. [180,220] c. [0, 800]/°d. [360, 4401 e. [300, 500] L= AF S0
o c i 2R 720

4-7. Suppose that P(OIL) = 0.4, P(™ | i OIL) = 0.3, P(= | ;; OIL.") = 0.8. v

4. P(ONC =)= P2l P o) =0 & 28 = 5 yf°

a. 08 b 06 c. 048 d. 02 e 03

5. POy =_Blo> Lovant ) = 09932 40608 = all +OI% = = o

a. beG c. 048 d. 0.2 e. 0.3

- Ifzf = 2
6. POILT S = 1@< ) /R=) = 7 /f%( =02
2 08 b0b o 048 S5 03) 6 03

Suppose also that the cost to test is 10, the cost to drill is 60, and the gross return from
finding OIL is 400.

7. NET return from policy "test, but only drill if the test is positive" for the contingency

OIL°+ is equal to: 2 . _
a. 340 bq330 . <70} d. -100 e. -60 TEsT DR WK RETURN .
- {0 o avor
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8. People are equal-probability selected from a population and sorted by sex and gene type.
Which one of the tables below exhibits independence between sex and gene type?

a. AA Aa aa
male 20 15 10
female 50 45 20
b. AA Aa aa
male 40 40 20
female &0 80 30
"’Eﬁ AA Aa aa (o2 B0 av 32:9S aw 20: 39
male 60 30 20 -
female 90 45 30 )%@m@@vﬁc g?//- /S TRE o
AN (- OF AEATPETVPERTE
d. AA Aa aa Ayf%?g»ﬁsc’ﬂm & y
male 20 10 10 s ‘ PSS
female 30 45 15 /N FREEED (il
e. AA Aa aa
male 60 45 15
female 20 65 5

9-11. We are given the probability distribution and summary totals shown:

x px) xpx) x*p(x)
-2 01  -0.2 0.4
0 07 O 0
4 02 08
totals 1.0 \

2
A L X fa)z=3¢

b. 15 c. 2.8 @ 6. 3.24

10. Var X = (you may use a calculgteror

a. ~7

ploy summary information above)

a~7 b 15 c 28 036/ 324 Un X = 5@*7"(’3'30%—'5(»%(2
11. P(Xis larger or equal.0)= SHeT ORI e/ L}/
a. 05 b.1 c 02 [d 09/ e 03 =

oLy OAND Y AkE 2 0

P or = <, f Vi

/

h? Lo
I@( ?i/ - agz« ;’,’ {:’Q»ﬁ,ﬂ-} M??

/
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12-14. A plane has two engines. The probability of the left engine failing is 0.002. The
probability of the right engine failing is 0.003. Engine failures are independent events.

12, What is the probability that (the left engine fails) M .4 (the rightdoes not)?
a. 0.002 +0.003-0.0020.003 b. 0.002 0.003 c. 0.998 0.003 «d. 0.002 0.997/e. 0.998 0.997
| s RweT o007 ,quj‘
13. What is the probability that (the left engine fails) |, (the right engine fails)?
@ 0.002 + 0.003 - 0.002 0.003> b. 0.002 0.003 c. 0.998 0.003 d. 0.002 0.997 e. 0.998 0.997
O OIG -
14. What is the probability that neither engine fails? /
a. 0.002 +0.003 - 0.002 0.003 b. 0.002 0.003 c. 0.998 0.003 d. 0.002 0.997 & 0.998 0.997

-

15-19. A lottery has return X which is a random variable with
EX=2 VarX=9

15. Variance of (2 = V =
a. 25 b 9 /& SGM e. 43 Pl X 2 3€
e
iwr =7 =23

For 100 independent plays of the lottery define T = Xy + ... + Xyqq.

MNEED : _
17.VarT= E ro0 X = ?00
. 2. 900) b. 300 c. 20 d. 140 e. 53

18, ET= /99 £ X —LR2

16. Standard deviation of )g;
a4 b1 ¢c7 d2/e3

a. 30 b.7EE(p>d.140 e. 3 —
:‘ ' _ L = Rl ’7;-(59
19. Approximate 95% interval for T = zoz 1 Z (/ s?gg’) W«_f? -

a. [120, 280] b. [180,220] c. [170,230] d. [135, 265] 5. [140, 260]

"~

20—21. The distribution of IQ is normal with mean 100 and standard deviation 15.

a. 0.34 ¢c. 0.11 d. 0.68 e. 0.95 (draw a picture and work with pieces)

.—The pr ility of an 1Q in range [100-15, 100] is approximately:
@ b. 0.05 ¢ 0.11 d. 0.68 e. 0.95 ‘/ﬁ_—\j
L7
AN

20. The méiﬁa‘ﬁiﬁt of 1Q outside the range [100-30, 100+30] is approximately: ,’*-_‘?T'J = (Qﬁ
b. 0.05




