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KENYATTA UNIVERSITY

UNIVERSITY EXAMINATIONS 2011/2012

SECOND SEMESTER EXAMINATION FOR THE DEGREE OF BACHELOR OF
SCIENCE

SMA 261: PROBABILITY AND STATISTICS II

DATE: Monday 2" April 2012 TIME: 11.00a.m - 1.00p.m

INSTRUCTIONS
Answer question ONE and any other TWO questions
1. a) Define the probability distribution of a joint discrete random variable (X, Y).
[2marks]
b) X and Y are two continuous random variables with joint probability distribution

_ (k(10-x—-y), 0<x<1, 0<y<1
flx.y) { 0 otherwise ’

1) Determine the value of the constant k. [2marks]
11) Compute the following probabilities
P(X<1/4, Y<1/3)and P(X+Y < 1) [4marks]
c) Suppose that X and Y are random variable such that var (X) =25, var (Y) =16
and py,=-2
Determine var ( X-Y- 1) [2marks]
d) The joint probability distribution of X and Y is given below
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1) Obtain the marginal probability distribution of X and Y. [2marks]
1) Determine the probability distribution of X given' Y = 1. [3marks]
ii1) Compute the correlation coefficient of X and Y. [6marks]

Let the independent random variables X, and X; have the same p.d.f

fx) = {% ol

0 otherwises

Use the moment generating function technique to find the p.d.fof Y = X,, + X5

[4marks]

If X is Chi-square random variable with 6 degrees of freedom, determine the constants ¢

anddsothat P (¢ <X <d) =0.95and P (X <c¢)=0.025 [2marks]

If x is the mean of a random sample of size n form a normal distribution with mean U
and variance 100, find n so that P (u ~5< X < U+ 5) = 0.954
[3marks]

Question Two (20 marks)

a)

b)

Let an experiment consist of three tosses of a coin. Let X be the number of heads in all

the three tosses and Y the number of tails in the last tosses.

1) Write down the joint distribution of X and Y [4marks]
11) Are X and Y independent? [2marks]
1i1) Find fix/y =0) [2Zmarks]

A man makes attempts at some goal. His performance X at the first attempt measured on

the scale of from 0 to 1 is a random variable with density f;(x) = 12x°(1 -x). His

performance Y at the second attempt is independent of X, and generally tends to be

lower, its density is f5(y)=6y(I-y), 0<y<l.

i) Write down the joint p.d.f of X and Y. [Imark]

11) Find the probability that the man exceeds 0.75 in the better of two attempts.
[3marks]
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c)

Let X and be two random variables, with joint p.d.f given by

cxz,xZO, 20 , x+y<l1
feoyy = {7 Y g
0 otherwise
i) Find the marginal distribution of X and Y. [6marks]
ii) Find the conditional distribution of X give Y. [2marks]

Question Three (20marks)

a)

b)

Let X and Y be jointly normally distributed random variables with mean p, u, variances
oz oyand correlation coefficient p

i) Write down the joining p.d.fof X and Y. [2marks]

i1) Write down the conditional density function of X and Y. [4marks]

Let X and Y have a bivariate normal distribution with parameters p, = 3 u, =1,

0 =16, 0f = 25and p=0.6

1) FindPr(3<Y <8/X =7) [4marks]
ii) Pr(-3<X< -i— = —4 [4marks]
Let X and Y be independent random variables, with joint p.d.f given by

x+y

rexp(-5%) , 0<x<w | O<y<w
(x,y) = {* 2
flay otherwise

LetU:%(X~Y)andV=Y

Obtain the joint p.d.fof Uand V. [6marks]
Question 4 (20marks)

a) Let X have the F- distribution with the numerator degrees of freedom r; as denominator
degrees of freedom r,. Then by first defining the ration that forms F- random variable X
show that:

E(x)= r—r—z—z- provided r, > 2 [6marks]
-
b) Let X; and X, be two independent random variables with the pdf
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x,

fi(x) = -Lewz 0<x, <
i |

b,

0 otherwise

Fori =1, 2. Show that the ratio z= 8, X, /B, X 2 has the F- distribution with the degree of

freedomr,=r, =2 [14marks]

Question 5 (20 marks)
a) Let X; and X, be two random variables with the joint p.d.f

flx x)_.{fie“”l’z"z, 0<x;<00 , 0<x,<o0
1X2) =

0 otherwise
1) Find the joint moment generating functions M (1, 17). Hence obtain the marginal
moment generating functions of X; and X; respectively. [8marks]
i) Use the results of part (i) to show whether or not X, and X5 are independent.
[8marks]

b) If X;is a normal random variable with mean i and variance i , =12 3 and that x; x5
and X3 are mutually stochastically independent, then determine the distribution of the

following variates. [Give the values of the parameters in each case]

1) U= X, -X; [3marks]
i) V=717 1/{9X-2) + 4 (X3-3)} [2marks]
i) W= (X1 Y (X2 + A -3 [2marks]
1v) VV, V asin (i) [3marks]
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APPENDIX D
Table 2 CUMULATIVE NORMAL DISTRIBUTION
} O(r) = 3 --—1-_.—; etz gy
-0V iy
. I [
x| .00 .01 .02 .03 .04 .05 06 | .07 .08 .09
‘01 .5000 | 5040 | .5080 | .5120 5160 | 5199 | 5239 | 5279 | 5319 .5359
115398 | 5438 | 5478 | 5517 -3357 | 5596 | 5636 | 5675 | 5714 .5753
25793 | 5832 | 5871 | ‘5910 -3943 | .5987 | .6026 | .6064 | .6103 .6141
316179 | 16217 | 6255 | 6293 6331 1 6368 | .6406 | .6443 | 6480 6517
416554 | 6591 | 6628 | 6664 6700 | .6736 | .6772 | 6808 | 6844 6879
316915 | 6950 | 6985 | 7019 7054 | 7088 | 7123 J157 | 7190 | 7224
617257 | 201 | 7324 | 7357 7389 17422 | 7454 | 7486 | 7517 .7549
717580 | 7611 | 7642 | 7673 704 17734 | 7764 | 7794 | 7823 .7852
B 17881 | 7910 | 7939 | 7967 7995 18023 | 8051 | .8078 | 8106 | ‘8133
L8159 | 3186 | 8212 | 3233 826418289 | 8315 | 8340 | 8365 | 9386
1O 18413 | 8438 | 8461 | g4gs -8508 | .8531 | 8554 | .8577 | 3509 .8621
L1 1 .8643 | 8665 | 8686 | 8708 8729 1 .8749 | 8770 | .8790 | ‘3310 .8830
1.2 18349 | 8869 | 8833 | 3907 -8925 | .8944 | 8962 | .3980 | 8997 .9015
13719032 | 9049 | 9066 | ‘9032 9099 | 9115 | 9131 | 9147 | 9162 9177
L4 19192 | 9207 | 9222 | 9236 9251|9265 | 9279 | 9292 | ‘9306 .9319
15719332 | 9345 | 9357 | 9370 9382 1.9394 | 9406 | 9418 | .9429 .9441
L6 19452 | 9463 | 9474 | ‘9ug4 9495 | .9505 | .9515 | 9525 | ‘9535 .9545
1719554 | 9564 | 9573 | ‘9587 9391 1.9599 | 9608 | .9616 | 9625 .9633
1.8 1.9641 | 9649 | 9656 | 9664 9671 | 9678 | .9686 | .9693 | 9699 .9706
LY 19713 | 9719 | 9726 | ‘9732 9738 | .9744 | 9750 | .9756 | 9761 .9767
20 1.9772 | .9778 | 9783 | 9733 9793 19798 | 9803 | .9308 | .9812 9817
2E L9820 egae | 933n | g3 9838 1,982 | og1g | 935c | ogs 9057
2.2 1 .9861 | 9864 | 9868 | .987] 9875 1.9878 | .9881 | .9884 | 9837 .9890
2.3 | .9893 | 9896 | 9898 | 990y 9904 1.9906 |.9909 | .9911 | 9913 9916
2.4 1.9918 | .9920 | 9922 9925 | .9927 | .9929 |.9931 | ‘9932 .9934 |.9936
2.5 19938 |.9940 | .9941 | 9943 9945 1.9946 |.9948 | 9949 | 9957 .9952
2.6 1.9953 |.9955 | 9956 | 9957 9959 1.9960 |.9961 | .9962 | 9963 .9964
2.7 1.9965 |.9966 | 9967 | 998 9969 1.9970 |.9971 |.9972 | 9973 .9974
2.8 1.9974 | 9975 | 9976 | 9977 9977 1.9978 | .9979 |.9979 | 9980 .9981
2.9 1.9981 |.9982 |.9982 | 9933 9984 19984 |.9985 | 9985 | 9035 .9986
3.0 19987 |.9987 | 9987 | .998g 9988 1.9989 [.9989 |.9989 |.9990 .9990
3.11.9990 |.9991 | 999] | 990 9992 1.9992 1.9992 | .9992 | 9993 .9993
3219993 1.9993 | 9994 | 9904 9994 1.9994 |.9994 | 9995 | 9995 .9995
3.3 1.9995 19995 | 9995 | 990¢ 9996 1.9996 |.9996 |.9996 | 999 .9997
3419997 19997 | 9997 | 9997 9997 1.9997 |.9997 | .9997 | 9997 .9998
— 1
x 282 1 1.645 | 1.960 | 2.326 | 2.576 |3.090 3291 |3.391 4417
D(x) S0 195 | 975] 99 | 995 | .q99 9995 | 99995 | 999995
2[1 —db(w)] 200010 0 05 |2 | o1 | oo 001 | L0001 | .00001
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AppenciivA

TABLE VII  Critical Values of y?

fO
x
Q
Degrees of Freedom X o5 X oo Xo7s Xso X o
1 0000393 .0001571 0009821 0039321 0157908
2 0100251 0201007 0506356 102587 210720
3 0717212 114832 215795 351846 584375
4 206990 297110 484419 710721 1.063623
3 A11740 S54300 N30 INESSY/S L.aindg
O e 673727 S72083 2375347 163339 220413
7 989263 1.239043 1.68987 2.16735 2.83311
8 1.344419 1.646482 2.17973 2.73264 3.48954
9 1.734926 2.087912 2.70039 3.32511 4.16316
10 2.15585 2.55821 3.24697 3.94030 4.86518
11 2.60321 3.05347 3.81575 4.57481 5.57779
12 3.07382 3.57056 4.40379 5.22603 6.30380
13 3.56503 4.10691 5.00874 5.89186 7.04150
14 4.07468 4.66043 3.62872 6.57063 7.78953
15 4.60094 5.22935 6.26214 7.26094 8.54675
16 5.14224 5.81221 6.90766 7.96164 9.31223
17 5.69724 6.40776 7.56418 8.67176 10.0852
8 6.26481 7.01491 8.23075 9.39046 10.8649
19 6.84308 7.63273 8.90635 OI76 - L asos
2t T d3300 820040 Y.59083 10.8508 12.4420
21 8.03366 3.89720 10.28293 11.5913 13.2396
22 8.64272 9.54249 - | 10.9823 12.3380 14.0415
23 9.26042 10.19567 11.6885 13.0903 14.8479
24 9.88623 10.8564 12.4011 13.8484 15.6587
23 10.5197 11.5240 13.1197 14.6114 16.4734
26 11.1603 12,1981 13.8439 15.3791 17.2919
27 11.8076 12.8786 14.5733 16.1513 18.1138
28 124613 13.5648 15.3079 16.9279 18.9392
29 13.1211 14.2563 16.0471 17.7083 19.7677
30 13.7867 14.9535 16.7908 18.4926 20.5992
() 20.7063 22.1643 244331 26.5093 29.0505
30 27.9907 29.7067 323574 34.7642 37.6886
60 35.5346 37.4848 40,4817 43.1879 46.4589
70 43.2752 454418 48.7576 51.7393 33.3290
50 51.1720 33.5400 57.1532 60.3915 64.2778
90 39.1963 61.7541 63.6466 69.1260 73.2912
100 67.3276 70.0648 742219 77.9295 32.3381
connned
Sotrce: From C. M, Thompson, “Tables of the Percentage Points of the -Distribution.” Biomerrika, 1041, 22,

188~189.
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Appendix. 813

TABLE VI Continued
Degrees of Freedom X %o X so X s X X fios
I 2.70554 3.84146 5.02389 6.63490 7.87944
2 4.60517 599147 7.37776 9.21034 10.5966
3 6.25139 7.81473 934840 | 113449 12.8381
4 7.77944 9.48773 11.1433 13.2767 14.8602
5 9.23635 11.0705 12.8325 15.0863 16.7496
6 10.6446 125916 14.4494 16.8119 18.5476
7 12.0170 14.0671 16.0128 18.4753 20.2777
8 13.3616 15.5073 17.5346 20.0902 21.9550
9 14.6837 16.9190 19.0228 21.6660 23.5893
10 159871 18.3070 20.4831 23.2093 25.1882
11 17.2750 19.6751 21.9200 24,7250 26.7569
12 18.3494 21.0261 23.3367 262170 | 28.2995
13 19.8119 223621 24,7356 27.6883 29.8194
14 21.0642 23.6848 26.1190 29.1413 31.3193
13 22.3072 24.9958 27.4884 30.5779 32.8013
16 23.5418 26.2962 28.8454 31.9999 34.2672
! 2LTeN o 27387 Mot 334087 A57183
18 259894 28.8693 31.3204 345033 271504
19 27.2036 30.1435 32.8523 36.1908 38.5822
20 28.4120 31.4104 34.1696 37.5662 39.9968
21 29.6151 32.6705 35.4789 38.9321 41.4010
- 22 30.8133 33.9244 36.7807 40.2894 42.7956
23 32.0069 351725 38.0757 41.6384 44,1813
24 33.1963 364151 39.3641 42.9798 45.5585
25 34.3816 37.6525 40.6465 443141 46.9278
26 35.5631 38.8852 41.9232 45.6417 48.2899
- 27 36.7412 40.1133 43.1944 46.9630 49.6449
28 37.9159 41.3372 44.4607 48.2782 50.9933
29 39.0875 42.5569 457222 49.5879 52.3356
30 40.2560 43.7729 46.9792 50.8922 53.6720
4 RVRSIE RRIVASS AU 036040 66.76549
S0 63.1671 67.5048 71.4202 76.1339 79 4900
60 74.3970 79.0819 83.2976 88.3794 91.9517
70 33.5271 90.5312 95.0231 100.425 104.215
50 96.5782 101.879 106.629 112.329 116.321
920 107.565 113,145 118.136 124.116 128.299
100 118.498 124.342 129.361 135.807 140.169
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