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Question one (30 Marks) COMPULSORY

(a) Briefly discuss 4 properties of mathematical expectation. [4 marks]

(b) Let X be a random variable and Y = 2X + 1. What is the variance of Y if the variance of
X is 57 [2 marks]

(c) 1 20% of the bolts produced by a machine are defective, determine the probability that out
of 4 bolts chosen at random,
(i) 1 bolts will be defective.(2mks)
(i) 0 bolts will be defective.(2mks)
(ii) less than 2, bolts will be defective.(2mks)

(d) The probability distribution function of a discrete random variable X is

2k, |

)3k x=3

fG)=94k, x=5
0, otherwise

Where k is some constant.

Find,
i.  k|[2marks]
ii.  P(X>2)[2 marks]
(e) Find the coefficient of Skewness o3 and the coefficient of kurtosis o4 for the data

5,6,7,6,9,4,5[6 marks]

(f) Organize the data below into a grouped frequency table. [4 marks]
112 100 127 120 134 118 105 110 109 112 110 118 117 116 118 122 114 114 105
109 107 112 114 115 118 117 118 122 106 110 116 108 110 121 113 120 119 111
104111120113 120117105110 118 112 114 114

(g) Make a stem and Jeaf plot of the algebra test scores given below. 56, 65, 98, 81, 64, 71, 78,
77, 86, 95, 91, 59, 69, 70, 80, 92, 76, 82, 85, 91, 92, 99, 73 [4 marks]



Question Two (20 Marks)

(a) The probability distribution function of a continuous random variable X is

_ (a + bx?, pExs1l
fe) = { 0, otherwise

Where a and b are some constants, Find [10 Marks]

i. aandbifE(X)=

v w

ii.  Var(x)

(b) Discuss 10 essentials of a good questionnaire:[10 Marks]

Question Three (20 Marks)

a) The number of miles an automobile tire lasts before it reaches a critical point in tread wear

can be represented by a pdf

FOx) = {3—109_5%, Forg =0

0, otherwise

Find the expected number of miles (in thousands) a tyre would last until it reaches the

critical tread wear point. [10 Marks]

b) The data given below are obtained from student records. (Grade Point Average (x) and

Graduate Record exam score (y)) Calculate the rank correlation coefficient ‘R for the data.

[ 10 Marks]

j7 Is _?9

[
| | | | L
| Subject |1 |2 3 j4 5 !6. | 10|
| | | | | | ]
X 183 is.e 192 }9.3 8.0 }7.8 94 }9.0 72 38.6
| | < f ! | | -
| { ( { ‘J |
ly 12300 2250 | 2380 12400 2000 {2100 | 2360 i2350 | 2000 | 2260 |

Question Four (20 Marks)

a) Establish the validity of the Poisson approximation to the binomial distribution. (10 mks)
b) Scores made by students in a statistics class in the mid-term and final examination are given

in the table below. Develop a regression equation then use it to find the projected or




estimated final scores of the students whose midterm score is 50 and comment about it. [ 10

Marks]

l
Student | | 2 3 ll 4 |3 6 7 8 9 10

| Mid 98 | 66 100 96 88 45 76 60 74 82
| term

Final |90 74 98 88 80 62 78 74 86 80 |

Question Five (20 Marks)

a) One bag contains 4 white balls and 2 black balls; another contains 3 white balls and 5

black balls. If one ball is drawn from each bag, find the probability that

(iy  both are white, (2mks)
(i)  both are black, (2mks)

(iii)  one is white and onc is black.(2mks)

b) Box /contains 3 red and 2 blue marbles while Box /7 contains 2 red and 8 blue
marbles. A fair coin is tossed. If the coin turns up heads, a marble is chosen from Box

I, if it turns up tails, a marble is chosen from Box /1.

i. Find the probability that a red marble is chosen. (2mks)
ii. Suppose that the one who tosses the coin does not reveal whether it has turned up
heads or tails (so that the box from which a marble was chosen is not revealed) but does

reveal that a red marble was chosen. What is the probability that Box / was chosen (i.e.,

the coin turned up heads)? (2mks)

¢) Using simple average of Price Relative Method find the price index for 2001,

taking 1996 as base year from the following data: [10 Marks)
T

|
|

Commodity E Wheat ! Rice Sugar Ghee 1 Tea ‘
\ , o : | ; : '
| | | |
| Price (in 1996) per unit | 12 20 12 40 | 80

Price (in 2001) per unit 16 25 16 60 ‘ 96 ‘
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Fable A3 Aroas ntder the il i t'xr [
z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09

—3.4 00003 0.0003 00003 00003 00003 0.0003 00003 00003 0.0003 0.0002
—3.3 00005 00005 00005 00004 00004 00004 0.0004 00004 0.0004 00003
-3.2 00007 00007 00006 0.0006 00006 00006 00006 0.0005 00005 00005
=31 00010 00000 00009 00000 00008 00008 0.0008 00008 0.0007  0.0007
-3.0 00013 00013 00013 00012 0O00L2 00011 00011 0001 00010 00010

—29 (0010 00018 00018 00017 00016 00016 00015 00015 00014 0.00L4
—2.8 00026 00025 00024 00023 00023 00022 00021 0.0021 00020 0.0019
—2.7 (0035 00034 0.0033 00032 00031 00030 0.0020 00028 0.0027  0.0026
—26 0007 00045 00044 00043 00041 00040 00039 00038 00037 0.0036
—25 00062 00060 0.0069 00057 00055 00054 00052 0.0050 00049 0.0048

-2.4 (00082 00080 00078 00075 00073 00071  0.0069  0.0068  0.0066  0.0064
=23 (00107 00104 00102 00099 00096 00094 00091 0.0089 0.0087 (L0084
-22 00130 00136 00132 00120 00125 00122 0.0119 00116 00113 00110
-21 00179 00174 00170 00166 00162  0.0158  0.0154 00150 0.0146 (L0143
—2.0 00228 0.0222 00217 00212 00207 00202 00197 0.0192 00188 (.0L83
=19 00287 00281 0.0274 00265 00262 00256 00250 00240 00239 0.0233
—1.8 00350 00351 00344 00336 00329 00322 00314 00307 00301 0.0294
=1.7 00446 00436 0.0427 00418 00400 00401 0.0392 00384 00375 00367
—1.6 0058 00337 00526 00516 00505 0.0495 00485 00475 00465 0.0455
-15 0.0668 00655 00643 00630 00618 00606 0.0594 00582 00571 0.0559

—1.4 00808 00793 00778 00764 00749 00735 00721 00708 00694 0.0651
-1.3 00968 00951 0.0034 00918 0091 00885 00869 00853 00838 0.0823
—-1.2 01151 01131 01112 01003 01075 01066 0.1038 0.1020  0.1003 0.0985
1.1 (L1357 01335  0.1314 01202 01271 0.1251  0.1230 01210  0.1190 01170
=1.0 (1587 01562 01530 01515 01492 01469 01446 01423 01401 0.1379

—09 0.1%41 01814 O.17T88 01762 01736 0.UT11 0.1685  0.1660 01635 01611
0.8 02119 02000 02061 02033 02005 0.1977 01949 01922 O 1894 (1867
0.7  0.2420  0.2380 02355  0.2327 02206 0.2266  0.2236 02206 0.2 177 02148
—0.6 02743 02700 02676 02643 02611 02578 02546 0.2514  0.2483 0.2451
—0.5 03085  0.3050 03015 0.2081 02946 02912 0.2877 0.2843  0.2810 (12776
—0.4 0346 03400 03372 03336 03300 03264 0.3228 03192 03156 03121
-0.8 03821 03783 03745 03707 03660 03632 03594 0.3557  0.3520 (13483
—0.2 (4207 04168 04129 04000 04032 04013 03974 03936 03807 (.3859
=01 04602 04562 04522 (eidsd D43 D04 04364 04325 04286 04247
—0.0 (NN 04060 04920 0.ssD 04840 04801 04761 04721 04681 (4641




able A3

z .00 .01 .02 03 .04 .05 .06 .07 .08 .09
0.0 05000 05040 05080 05120 05160 05199 05239 05279 05319 0.5350
0.1 0.5398 05438 05478 05517 05557 05596 05636 05675 05714 0.5753
0.2 (.5793 05832 05871 05910 05948 05987 06026 06064 06103 0.6141
0.3 06179 06217 06255 06293 06331 06368 06406 06443 06480 06517
0.4 06554 06391 06628 06664 06700 06736 06772 06808  0.6844 06879
0.5 6915 06950 0.6O85 0.7054 0.7088  0.7123  0.7157  0.7190 0.7224
0.6 (L7257 0.7291 0.7324 0.7389 0.7422  0.7454 0.7486 0.7517 0.7549
0.7 07580 07611 0.7642 0.7704  0.7734 07764 07794 07523 0.7852
0.8 [.7851 0.7910  0.7939 07967 0.7995  0.8023  0.80561 08078 08106 (.5133
0.9 0.8159 08186 08212 08235 08264 0.8280 08315 08340 08365 08389
1.0 0.3413 08438 08461 08485 08508 0.8531 08554 08577 (8599 0.8621
1.1 08643 08665 08686 0.870% 08729 08749 08770 08790 08810 (0.8830
1.2 (L8840 08869 08888 0.8007 0.8925 0.8944 08962 08080 0.899T  0.9015
1.3 0.9032 09049 09066 09082 09099 09115 09131 09147 09162 09177
1.4 09192 00207 08222 09236 09251 09265  0.9279 09202 09306 09319
1.5 09332 00345 09357 09370 09382 09394 09406 09418 00420 09441
1.6 09452 00463 09474 09451 09495 09505 09515 09525 0.9 0.9545
L7 00554 09564 09573 0.95%2 09591 09599 09608 09616 09625 0.9633
1.8 0.9641 09649 09656 0.9664 09671 09678 09686 0.9693  0.9699 (L9706
1.9 09713 09719 09726 09732 09738 09744 09750 09756 09761 09767
2.0 09772 09778 09783 09738 09793 09798 09803 09805 09812 09817
2.1 09821 09826 09830 09834 00838 0.9842 09846 09850 09854 09857
2.2 0981 00864 009868 009871 09875 0.9878 09881 00884 09887  0.9800
2.3 09803 00806 00808 09001 09904 0.9906 09909 09911 09913 09916
2.4 (L9918 09920 09922 (0.9925  (L.9927  0.9929 0.9931 0.9932  0.9934 (1.9936
2.5 (L9938 00940 09941 09943 09945 09946 09048 09949  0.9951  0.9952
2.6 09953 09955  0.9956  0.9957 (L9959 0.9960  0.99G1 1.9962 0.9963  0.9964
2.7 L0965 09966 0.9967  0.9968 0.9969  0.9970  0.9971 09972 09973 09974
2.8 09974 09975 09976 09977 00977 09978 09079 09979 0.9950  0.9981
2.9 09951 09982 09982 09983 00984 09984 09985 09985  0.9956  0.9956
3.0 09957 09987 00987 00088 00988 0.9980 090989 09939  0.9990  0.9990
3.1 09990 09991 09991 0.9991  0.9992  0.9992 09992 09992  (0.9993  0.9993
3.2 (9993 0993 09994 0.9994 L9994 0.9994 0.9994 0.9995 09995 (19995
3.3 09995 09995 09995  0.9996 09996  0.9996 09996 09996  0.9906 09997
3.4 09907 09997 09997 0.0997 (L9997 0.9997  0.9997  0.9997 09997  0.999%




