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Question 1

a) Given: P(4) = 0.2, P(B) = 0.3, P(A U B) = 0.4. Determine;
(i) P(4°UBS)
(i) P(A°|B) i

(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 probablhty function of X,
and compute its expected value and variance.
(10+5+5 Marks)
Question 3

Let Aj,A,, Aj be events in the sample space (). Let P(4,) = 0.4, P(4;) = 0.2, P(4;) = 0.4,
assume that A; N A; = @ if i # j.Also, let B be another event with P(B|A;) = 0.1, P(B|4;) =
0.2 and P(B|43) = 0.05.

a) Whatis P(B)?

(8 Marks)
b) Are B and A; independent events? Why or Why not?

(2 Marks)
¢) Find P(A{ VU A,|B).

(10 Marks)

Question 4

1If 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

fX)=21-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) = X~
(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;

fOsaB) =pxf-te=®* x>0 7
(10 Marks)
b) Suppose that the service life, in years, of a hearing aid battery is a random variable having
parameters a = 1/2 and f =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 A under the standard normal curve from -~ 1o 2(A)

z 00 pil Eird .03 04 05 06 a7 L8 09

L1 5000 5040 LS0BO 5120 LS160  S199 3219 5299 5319 8359
LA 5398 5438 5478 5517 L5587 8586 5638 5675 ST14 L5T1]
2] 5793 5832 5871 5910 5948 S987 6026 6064 610D 6I4R
S 61T 61T 6255 6293 6331 6368 6406 6443 6480 6517
A § A58 659 6628 6664 6700 6736 6772 6808 6844 .GETS

S| 6915 6950 6985 7018 7054  TOBR  .TM23 TIST  TI%0 .7224

] 3580 7611 7642 7673 L7704 :7734 7784 719 823 7as2
81 (7881 010 7939 Y967 UM995 8023 3051 8078 8106 .8133

14| 9192 9207 9222 9236 9251 9268 :9279 9292 9306 9319

1.5 ] 9332 9345 9157 .937¢ 9382 9394 9406 9418 4 9441
L& T 9452 9463 9474 9434  M95 9503 9515 9323 .953F 9345
LY | 9554 9564 9571 9582 9591 9599 9608 9616 9825 9633
LE] 9641 9649 96356 .9664 D671 9678 9686 9693 .969% 9706
L9 | 9713 9% 9726 9732 9738 9144 9750 9756 9761 96T
20 9712 9TIR 5783 9783 9793 9798 9803 9808 98BIz 9817
2.1 | 9821 9826 9830 9834 9838 9842 9846 9850 9854 9857
22| 9861 9B64  9BGR  9BTI 987§ 9878 9881 9884 9887 9890
Z3 ] 9893 989¢ 9898 9901 9904 9906 9909 9911 9913 9916
24 ] 9918 9920 9922 9925 9927 9920 9931 9932 9934 9936
25| 9938 990 9941 9943 9945 9546 9948 9949 9951 9952
26 | 9953 9955 9956 9957 9959 9960 9961 9962 9963 .9964
27 | 9965 9966 9967 9968 9969 9970 9971 9972 99713 9M
2.8 9914 9975 9876  HTIT 9977 9978 9979 9979 9980 99|
29 | 9981 9982 9982 9983 9984 9984 9985 9985 9986 9986
30 | 5987 9987 9987 9988 9988 9989 9989 9989 9990 9990
31 1 9990 9991 9991 9991 9992 9992 0992 0092 9993 9993
3.2 9993 9903 5994 9004 9904 9994 9904 0095 0905 999§
33 ] .9995 9995 9995 9996 999G 9996 999% 9996 .999% 9997
34 | 9997 9997 9997 9997 9997 90T 9997 9997 9997 9998
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Chi-Square Distribution

Table C-2. Percentiles of the xz Distribution

Entry is x*(A: ¥} where P{x*(»} = x*(A: v)} = A

» 005 010 025 080 10D 200 9% 975 990 95

0.0°393 G057 0.0°982 007303 00IS8 1M 384 S0 663 788
40100 0.0200 0.0%06 0103 021t 4.61 5.8 738 . 9.2 1080
0072 OIS 0216 0632 058¢ 625 181 935 1134 1184
0307 0297 0484 D71 1064 778 949 1144 1328 1486

I
i
3
4'-'
5 104i2 03354 08N 1145 Lsf 914 1147 283 1508 1675
6 1067 0872 t24 L& X 1064 1259 1444 1681 183s
7 109 124 18 217 183 1202 1407 1601 1848 2028
g L34 165 L8 173 349 1336 1551 1753 2009 2196
g | LT3 205 230 333 417 1468 1682 1902 2167 B9

10 206 236 35 394 457 1599 1830 048 2321 B9
1260 305 3182 45 558 1728 1968 2192 W73 .76
12 307 35T 440 523 6% 1855 2103 .M 2622 2830
i3 (357 41l 501 589 T4 98 223 2474 2169 2982
14 | 497 466 3563 657 1W® 2106 2368 2602 2934 W%

15 (460 523 626 .26 B.S5S 2N 2500 2745 3058 3280
16 |54 581 69 T8 93 2354 2630 2B8Y 3200 M7
1?7 |570 641 7356 BEY 1009 277 3 3W1F B4 BN
18 1626 101 823 939 1086 2599 2887 MY M8y 16
19 | 684 763 B9l 1042 1165 2120 3014 2285 3649 3858

26 1743 826 959 1085 1244 2841 4l MIT NsT K
21 (803 8% 1928 LY (34 20462 3267 " 3548 3893 AL40
22 1864 954 1098 1234 1404 3Rl 3392 3678 4029 4280
23 | 926 10X 1165 1308 1485 3201 3507 W08 414 4418
M 989 1038 1240 385 1566 3320 6541 3936 4298 4556

25 1052 {1152 1312 146l (64T 3438 3165 4055 4431 46953
13.46 1220 (384 158 1726 3556 388% 4192 4564 d48.29
1181 1288 1457 1618 184l 3.4 4311 4319 4656 4964
12.46 1356 1531 1693 tiMd 3792 MM 4446 4828 5099
13.12 1426 1605 (77 1977 39.09 4256 45T7F 4959 ;24

H3.79 1495 1699 1049 N0 4026 4377 4698 5080 5147
20.71 2216 2443 2651 2905 581 3576 9.4 6368 6677
2799 N7 1MW 76 N 6317 6.0 14l 7615 949
5.53 3748 4048 4319 4646 A0 TOOR £330 BRI 9195

2B AS44 4876 5104 5333 8553 0.5 8502 004 1042
17 5384 5715 6039 AN 9658 1019 W66 11L3 1163
20 6178 6565 6813 WL WT6 I3 M8L 140 1283
1.3 W06 WA 7793 B2 83 143 16 135E MD2

583 guse YRHE
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Student’s Distribution (¢ Distribution)

Table C4 Percentiles of the ¢ Distribution

Entry is #(A; ») where P{t(») =< t(A; )} = A

A
v 60 7 30 85 S0 .95 15

i 0.325 0727 1.376 1-963 3.078 6.314 12.706

2 0.289 0.617 1.061 1.386 1.886 ' 2.920 4.303
3 a7 0.584 0.97% 1.250 1.638 2.353 3.182
4 o.2n Q.56% 0.941 1.190 1.533 213 2.776
5 0.267 0.55% 0.920 1.156 1.476 z.m35 .5m
4 0.265 0.553 0.906 1.134 1.440 1.943 2.447
ki 0.263 0.549 0.896 1.119 1.415 1.895 2.365
8 0.262 0.546 0889 1.108 L.397 1.860 2.306
9 G261 0.543 0.883 1.100 1.383 1.833 2.262
o 0.260 0.542 0.8 1.093 L3712 5812 2.228
1} 0.260 0.540 0.876 1088 1,363 1.796 2.201
2 9.259 4.539 a.873 1.083 1.356 1.782 2.179
13 0.25% 0.537 0870 1.079 1.350 L z.160
14 0.25% 0.537 D868 1.076 1.345 1.761 2.145
15 0.258 ©.536 0.866 1.074 1.341 1.753 2.£31
16, 0.258 0.535 0.865 1.071 1.337 1.746 2.120
17 0.257 0.534 0.863 1.069 1.333 1.740 2.110
18 0.257 0.534 0.862 1.067 1.3% 1.734 201
9 0.257 0.533 0.861 1.066 1.328 1729 2.093
20 0.257 0.333 0.860 1.064 1.325 1.725 2086
21 0.257 0.532 0.859 1.063 1.323 1.721 2.080
22 0.256 0.532 0.838 1,061 1.323 1.717 2.074
3 04.256 0.532 0.83% 1.060 L3P 1.714 2.069
24 0.256 0.331 O.857 LO5% L3R 174t 2.004
25 0.256 0.531 0.856 1.058 1316 1,708 2,060
26 G.256 0.531 0.856 1.058 1.315 1.706 2.056
27 0.256 0.531 0.855 1.057 1.314 1.703 2.052
23 0.256 0.530 0.855 1.056 1.313 1.701 2048
29 0.256 0.530 0.854 1.055 1.318 1.69% 2.045
a0 0.256 0.530 0.854 1.055 1.350 1.697 2.042
40 0.255 0.529 0.851 1.050 1.303 1.684 2.02
60 0.254 o527 0.843 3.045 1.296 1.67¢ 2,000
120 0.254 0.526 0.845 041 1.289 1.658 1.980
= 0.253 0.524 0.342 1.036 1.282 1.645 1.960
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Table C4 (Coniinued) Percentiles of the ¢ Distribution

A

v 98 9835 9% 995 995 9975 9995
1 15.895 21.205 332t 42,434 62.657 122.322 636.590
2 4.849 5.643 6,965 8.073 9.925 14.089 31.598
3 3482 3.896 4.541 5.047 5.841 7.453 §2.924
4 1.999 3298 3.747 4.088 4.604 5.598 2,610
5 2,757 3.003 3.365 3.634 4.032 4,773 6.569
5 2.612 2.829 3.143 3372 3.%07 4.317 5.959
ki 2517 2.5 2998 3.203 3.499 4.029 5.408
8 2.449 2.634 2.8%6 3.085 3.355 3.43 5.041
9 2.398 2.5714 2.821 2.998 3.250 3.690 4.781
10 2,359 2,577 2.764 29312 3.169 3.581 4.587
i1 2.328 2.49% 2.718 287 3.106 3.457 4.437
12 2.303 2464 2.681 2.836 3.055 3.428 4.3i8
13 2.282 2.436 2.650 2,804 3z 3372 4.221
i4 2.264 2.415 2.624 2LTH 2977 3326 4.190
15 2.249 .9 1.602 2.746 2.947 3.286 4.073
16 2.235 2.382 2.583 .74 29U kW) 4015
17 2.224 2.368 2.567 2.706 2.898 im 3.965
18 2.214 2.356 2552 2.689 2.878 kK% Ly 3.922
19 2.205 2.346 1.539 2.674 2.361 3114 3.383
20 2 2.336 2.528 2.661 1.845 3453 3.849
2t 2.189 2.328 2518 2.649 2.83t 3.35 3819
22 2183 2.320 2.508 2.639 2319 3419 3792
23 2an 2313 2.500 2.629 2.807 314 3.768
24 2172 2.307 492 2.620 2797 3.091 3.45
25 2.167 2.301 2A8S 2.612 2787 3078 3.725
26 2.162 2.296 2479 2.605 2919 3.067 39067
ra 2.158 2.291 2473 2,598 2 3.087 3.690
28 2.154 2.286 2.467 2.592 2.763 3.047 3.6
20 2.150 2.282 2.462 2.586 2.756 3.038 3.659
30 2.147 2278 2457 2.581 2.750 3.0% 3.646
40 2.123 2.250 2423 2.542 2,104 A1 3.551
60 2.099 2.223 2390 2.504 2.660 2815 3.460
120 2.0% 2.196 2.358 2.468 2.617 2.860 3B
® 24054 2.3 2326 2.432 2.57 2.807 3.
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