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Question 1 

a) 	 Given: peA) =0.2, PCB) =0.3, peA U B) =0.4. Determine; 
(i) P(AC U BC) 

(ii) 	 P(AC IB) 
(10 Marks) 

b) 	 A car accident victim will likely die unless he receives type A+ blood (strictly) before 8 minutes 

elapse. He will be saved if he does get the blood transfusion. Potential donors and a reusable 
blood typing kit are available, but it takes 2 minutes to determine each possible donor's blood 
type, and only 40% of them have type A+ blood. What is the probability that the victim will be 
saved if only one donor's blood can be typed at a time? (Follow-up: Are you making an 

assumption in your solution? 
(10 Marks) 

Question 2 

A jar contains 7 red and 11 white balls. Draw two balls at random, replacing the first ball after it 
is drawn. Let X be the number of balls drawn that are red. Find the probability function of X, 
and compute its expected value and variance. 

(10+5+5 Marks) 
Question 3 

Let AJ,A2, A3 be events in the sample space .0.. Let peAl) = 0.4, P(Az) = 0.2, P(A3) = 0.4, 
assume that Ai n Aj = (1) ifi *' j.Also, let B be another event with P(BIAl ) = 0.1, P(BIAz) = 
0.2 and P(BIA3) = 0.05. 

a) What is P (B)? 
(8 Marks) 

b) Are Band A2 independent events? Why or Why not? 
(2 Marks) 

c) Find peAl U AzIB). 
(10 Marks) 

Question 4 

If a dealer's profit, in units of E5000, on a new automobile can be looked upon as a random 
. variable X having the density function 

{(x) = 2(1 - x), 0 < x < 1 

a) Find the average profit per automobile. 
(4 Marks) 

b) What is the dealer's average profit and standard deviation per automobile if the profit on each 
automobile is given by g(X) X2. 

(6+5+5 Marks) 
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Question 5 

a) 	 Using a moment generating function derive the mean and variance of a probability density 
function of this form; 

no Marks) 
b) Suppose that the service life, in years, of a hearing aid battery is a random variable having 

parameters a 112 and p = 2. 

(i) How long can such a battery be expected to last? 
(ii) 	 What is the probability that such a battery will be operating after 2 years? 

(5+5 Marks) 

• 
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Normal Distribution 

Table C-1. Cumulative Probabilities of the Standard Normal Distribution. 

Entry is area It under tbe standard normal curve from --~ to :(A) 

z .00 .01 ,01 .0) .04 ,os ,06 ,07 .DS .09 

.0 .~ .~ .SOSO .S&20 .5160 .5199 .S239 .S219 .5319 .$3S9 
.5398 .:S438 .SoI18 .SS11 .5S51 .!!S!)6 .5636 .S675 .5714 .57.53 

.2 .5793 .Sll2 .5871 .S910 .5948 ,.,987 .6026 .11064 .6103 .6141 

.3 .6179 .6217 .625S .6293 .63J1 .6368 .6406 .6443. .6480 .6517 

.4 .65~ .6591 .6628 .6664 .6700 .6136 .6772 .6808 .61:144 .6319 

.S .69IS .6950 .6985 .7019 .7054 .7088 .1.23 .11S7 .7.90 .7224 

.6 .12.51 .7291 .7324 .1351 .1J.8' .1422 .1454 .74M .1517 .1:549
:-1 .1580 .1611 .7642 .1613- .1104 .7734 .1164 .7794 ·.7823 .1a52. 
.8 .7181 .7910 .7939- .1967 .7WS .8023 .8051 .8078 .1106 .8133 
.9 .8159 .8186 .8112 .8238 .1U64 .8289 .lllS .8340- .1J6i .8J89 

l.0 .14.3 .&438 .846• .848' ••JOB .8531 .8"4 .8577 .8599 .862.1 
u .3643 .8665 .8686 .8708 .8729 .8749 .8110 .1790- .8110 .8830 
L2 .814-' .1J869 .8888 .8901 .89lS .1944 .8962 .8980 .1997 .90U 
1.3 .903% .9049 .9016 .9082 .9099 .9. IS .9131 .9147 .9162 .9177 
1.4 .9192 .921J7 .9222 .9236 .9251 ,9265 .9219 .9292 .9306 .93J9 

I.S .93-3% .9345 .93" .9310 .~ .93M- .9406 .9418 .9429 .9441 
1.6 .9452 .94:63 .9474 .94114 .949S .9SO", .9:31:5 .9S.15 .954.5.9'2' 
1.7 .95So1 .9.564- •9573 ."82 .959• .9$99 .9fJ08 .9616 .962S .96:J3. 
I.S .964' .9649 .96S6 • !l664 .961 • .9611 .9686 .9693 .9699 .9706 
1.9 .9713 .971' .9716 .9732 .9738 .9144 .9750 .9756 .976] .9767 

2.0 .9772 .9778 .9783 .9788 .9793 .9798 .9103 .9tI08 .9812 .9817 
1.1 .9821 .9826 .9830 ,GG14 .9838 .9842 .9846 .9850 .9354 .9151 
2.2 .9861 .9864- .9868 .9811 .987S .987 • .988J .9884 .9887 .9890 
2.3 • 989.3 .9896 .9i98 .9901 .9904 .9906 .~ .9911 .9913 .9916 
2.4 .9918 .9920 .9922 .9925 .9921 .9929 .9911 .9912 .9934 .9936 

:2.5 .9938 .9940 .9941 .9943 .994S .9946 .9948 .9949 .99$1 .9952 
2.6 .995) .995S .99.56 .9957 .9959 .9960 .9961 .9962 .~3 .9964 
2.7 .9965 .9'N6 .9967 .9968 .9M9 .9910 .997) .9972 .9973 .9914 
2.8 .9914 .9975 .9976 .9917 .9977 .9971 .9979 .9979 .9980 .99111 
2.9 .998. .9N2 .9982 .9913 .9984 .9984 .9985 .9985 .9986 .9986 

J.O .9987 .MS1 .9987 .9988 .9988 .9989 .9989 .998.9 .9990 .9990 
:).1 •9990 .9991 ."9 • .999) .9992 .999% .9992 .9992- .9993 .9993 
1.2 .9993 .9993 .9994- .9994 .9994 .9994- .9994 .999:5 .990S .t995 
3.3 .999.5 .999.5 .999S .9996 .9996- .9996 .9996 .9996 .9996 .t997 
3•• .9997 .9997 .9997 .9997 .995J7 .9997 .9997 .9997 .9997 .9991 
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Chi-Square Distribution 

Table C-2. Percentiles of the X2 Distribution 

.. 
A 

.OOS .OlO .02S .OSO .100 .900 .950 .975 .990 .995 

r O.O"J9J O:.O~157 O.o.1ft2 O.tl.lJ93 O.O(Si 2.1r 3.14 S.01 6063 1. 
2 a.Gloo 0.0201 0.0306 O.IOJ O.21l 4.61 5.99 7.11. 9.11 JO.50 
1 0..012. O.ltS 0.216 O.3SZ 0.5U fi..2S 7.81 9.3S 11.34 12.114 
4 0.20' 0..297 0,484 0.711 1.(J64 7.78 9.49 11.14 13.28 14-.116 

S 0.412 O.sS4 0.831 l.t45 1.6. 9.24 tun 12.83 u.oo 16.7S 
() 

7 
I 

0.1.76 0,111 t.1.4 1.64 un 
O.~89 1.l4 I." 2.11 :1..10 
1.34 1.6S 2.U 1.13 3.49 

U1M 11." '4.4S 
12.02 14.01 [6.01 
13.36 IS-51 11.53 

16.&t 
IS.48 
2.0.09 

18.31 
XI.2t 
%r.96 

9 1.13 1.09 :2.10 l.ll 4.17 14.61 16.92 19.02 2U17 23.59 

10 2.16 2.56 3.2' 3.'14 4.S7 ".99 18.:U 20.41 23.11 ~.I' 
11 2.60 3.~ 3JU 4.57 1.58 11.28 19.68 21.92 24.73 26.16 
12 1.07 3.57 4.40 5.23 6.30 18.SS 21.0) 23.34 26.2:2 28.30 
11 1.:57 4.n :5.01 .Ug 7.04 1'1.81 22.36 24.74 27.69 29.&2 
14 4.07 4.66 S.61 6.57 1.79 21.06 U.68 26.12 29.14 31.32 

15 4.(\0 S.23 6.26 7.26 8.55 21.31 25.00 21.49 30.'8 JUG 
16 
l7 
18 

S.14 5.81 6.9' 7.96 9.31
'.10 6.41 7.S6 8.61 10,09 
6.26 7.01 UJ 9039 10.86 

2].54 26.30 :ZU5 
24.17 27.S9 30.19 
23.99 28.87 31.53 

32.00 
33.41 
lUI 

)4.17
)S.n 
31.16 

19 6.84 7.63 8.91 10.12 IUS 27.20 30.14 3US 36.19 38.S. 

20 7,43 8.26 U9 IUS 12.44 2tlAl 31.41 JUi 37.5"7 40.00 
21 8..03 1.90 UUS IU9 13.24 2U2 12..67 • JSM lU3 41.«1 
21 8.64 !t« 1.0.91 12,)4 14.04 30.111 )].92 )6.7' 40.2' 42.10 
23 9.26 10.20 11.69 13.09 1·4.115 32.(U 31.17 38..08 41." 44.18 
24 9.89 10.16 12.40 . IUS IMI) 33.20 36,41 19.16 42.98 45.S6 

IS 10.52 U.S2 13.11 lUI 16.41 34.38 )7.65 40.6~ 44.31 46.113 
26 1).16 1220 nM ".38 11.19 lS.SIS lU!iI 41.92 45.64 48.2.9 
11 lUi \l.iI 14,51 IUS llJ1 36.14 4O.B 43.19 46..96 49.64 
21 12.46 13.11 lUI r6..93 fU4 37,92 41.34 44.441 48'..28 50.99 
29 13.12 14.26 16.o, l7.11 19.17 

! 
19.09 <4,2.j6 43.72 49.59 51.34 

30 
40 
50 
40 

10 
81} 

90 
100 

13.79 
.71 

7.99 
5.SJ 

'4,95 
22.16 
29.7' 
37.48 

4j,," 

Sl.S4 
6L7:S 
10.06 

16.79 
24.43 
32.36 
41).4' 

43.76 
57.15 
65.65 
14.22 

18.49 
26..51 
]41.16 
4).19 

".14 
QU9 
69.13 
77.93 

20.60 
2.9.05 
]7..69 
46.46 

".J) 
64.28 
13.29 
82.36 

40.1i 
"un 
{;3.17 
'14.40

".'3
96.sa 
107.6 
Ill,., 

43.17 
$'.76 
6UO 
79•• 

KJ." 
101.9 
Ill.l 
11.4.3 

46.91 50.89 5.1.61 
S9.U 61.69 66.71 
11.42 1US 19,49 
83.30 88.)1 91-" 

$Ij.02 foo,4 U)q..2 
t~ 112.3 116.3 
118.1 124,1 128.3 
129.6 13U 140.1 

• 
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Student's Distribution (t Distribution) 

Table C-4 Percentiles of the t Distribution 

Eutry.is t(A; ,,) wbcre P{t(JI) So; '(A;. "')J = A 

leA; v) 

A 

JI .60 .10 .80 •8.5 ... .9S .915 

I 
2 
3 
4 
.5 

0.325 
0.289
O.zn 
0.2'1\ 
0.267 

0.1'l.1 
0.617 
0.584 
0.569 
0.559 

1.376 
1.061 
0.978 
0.941. 
0.920 

1.963 
••386 
1.250 
1.190 
1.1.56 

3,.078 
1.886 
1.638 
1.533 
..,.76 

6.314 
' 2.920 
2.lS3 
2.112 
2.01$ 

12.706 
4.30) 
3.112 
2.'7& 
2.571 

6 
7 
8 
9 

10 

0.26S 
0.263 
0.261 
0..261 
0.260 

0."3 
0.549 
0.:546 
0.54:1 
0.542 

0.906 
0.896 
0.889 
0.883 
0.119 

1.134 
1.119 
1.108 
1.100 
1.093 

1.440 
1.415 
1.391 
t.383 
1.372 

1.943 
U9:S 
1.160 
1.133 
1.812 

2.447 
2.365 
2.306 
l.2162 
2.221 

U 
12 
13 
14 
U 

0.260 
0.2.59 
0.2S9 
0.258 
0..258 

0.540 
0..539 
0..537 
0.531 
0..536 

0.816 
0.173 
0.8'10 
••161 
0.866 

l.088 
1.083 
1.019 
1.076 
1.074 

1.363 
t.3S6 
1.3!lO 
1.345 
1.341 

1.796 
1.782 
1."111 
1.161 
1.153 

2.2101 
2.119 
:!.ltiO 
1.145 
2.13. 

16. 
17 
18 
19 
20 

0..158 
0.257 
0.257 
0.2S1 
0.2S1 

0.5lS 
0.534
0.534 
8.5'13 
0.S33 

0.865 
0..863 
0.862 
0.861 
0.8ISO 

1.0'71 
,,(169 

1.061 
1.066 
1.054 

1.331 
1.333 
••SlO
•.3a 
1.325 

1,746 
1.740 
1,134 
1.729 
1.725 

2.120 
2.110 
2.101 
1.093 
2.086 

21 
22 
23 
24
15 

0.n7 
0.256 
0.256 
0.2.56 
0.256 

0.532
0.S32 
0.532 
0.'31 
0.531 

0.859 
0.858 
0.M3 
0."'1 
0.856 

1.063 
1.06. 
1.060 
J.~ 
1.~8 

1.323 
1.32' 
1.319 
I.:na 
1.316 

1.121 
1.711 
1.114 
l.7. , 
1.70S 

2.010 
Z.074 
1.069 
2.064 
2.060 

26 
Z'1 
28 
29 
30 

o..lS6 
0.2506 
0.2S6 
0.256 
0.256 

0.53) 
0.531 
0.530 
0.530 
0.530 

O.1S6 
O.ISS 
0.8SS 
0.854 
0.8.54 

I.OS8 
I.OS7 
1.4)56 
1.05S 
'.055 

1.31S 
1.314 
1.313 
L311 
1.310 

1.i06 
1.703 
1.701 
1.1/590 
Ui97 

2,QS6 
2,OS2 
2.048 
2..04$ 
2.042 

40 
60 

120 
<I<> 

O.2SS 
0.254 
0.254 
0.253 

0.529 
0.517 
0.S26 
0.524 

D.ASt 
0.848 
0.845 
0.842 

••OSO 
'.045 
UMI 
J.036 

1.301 
t.l96 
1.289 
1.282 

1..684 
1.671 
l.6S8 
1.645 

2.02) 
2.000 
1.980 
L9fiD 
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Table C-4 (Continued) Percentiles of the t Distribution 

1/ 

A 

.98 .MS .99 .9925 .99S .9915 .999.5 

1 (s.m 21.205 )1.821 42.434 63.6Y1 121.322. 636.590 
2 4.849 5.643 6.965 urn 9.925 14.089 31.S98 
3 3.482 3.S96 4.541 HK1 5.841 1.453 12.924 
4 1.999 3.298 3.747 4.088 4.&14 5.• 11.610 
5 2.7'S1 3.003 3.36:1 3.634 4.012 4.TI3 6.869 
f) 2.612 2.829 3.•"3 3.312 3.707 4.311 S.959 
7 2.S17 1.1.5 2.99$ 3.203 3.499 ".029 S.40S 
8 
9 

10 

2.449 
2.M 
2.359 

1.634 
2.S'l4 
2.SV 

2.896 
2.821 
1.164 

3.085 
2.998 
2.932 

3.355 
3.250 
3.l69 

1.833 
3.690 
).S81 

S.Mt
".'IU
4.SS1 

11 1.328 2.491 2.118 2.879 3.106 3.497 4.437 
12 2.303 2.46' 2.681 2.836 3.05"5 3.42* 4.318 
13 2.2&2 2.436 2.6$0 2.'801 :.\.012 3.l72 4.22t 
14 2..264 2.41S 2.62.4 1.771 2.917 3.326 4.140 
IS 2.2049 2.m 2.fi02 2.1.116 1.941 3.• 4.013 

16 2.235 2.382 205S1 2.124 1.921 3.252 4.0&5 
17 2.224 2.368 2.567 2.106 1.198 3.122 3.965 
18 
19 

2.114 
2.20.S 

2.356 
2.346 

2552
2.m 

2.• 
2.614 

2.878 
1.861 

3.197 
3.114 

3.922 
3.883 

20 2.&91 2.336 2..528 Ui61 1.845 3.t53 3.849 

2i l..lS9 2.328 2.518 2.649 2.831 ),l35 3.819 
22 1.183 2.320 2.508 2.639 2.&19 3.U9 3.792. 
23 2.n1 2.313 2.soo 2.629 1..801 3.104 3.168 
24 2..172 2.307 2:.492 2.620 2.797 'l.Q91 3.745 
2S 2.161 2 . .301 ~.48S 2.612 1.117 3.0'18 3.125 

26 2.)62 2.296 2.419 2600 2..119 3.067 3.101 
'Z1 2.158 2.291 2.473 2.598 2.171 3.057 3.800 
28 2.154 1.l'86 2.461 2.592 1.163 3.047 3.674 
29 2.150 2.lSl 2.462 2.516 2.156 3.03& 3.659 
30 2.141 2.218 2.4S7 2.581 2.7SO 3.030 3.646 

40 2.123 1.2S0 2.413 2 • .542 2.'704 2.911 3,SSI 
60 2.099 2.213 2.390 2.S«K 2.660 1.9lS 3.4fiD 

Ill) 2.076 2.196 1.3SS 2.468 2.617 2.860 3.313 
00 :2.0S4 2.110 2.326 2.432 2.576 2.807 3.291 
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