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KENYATTA UNIVERSITY
EXAMINATION FOR THE DEGREE OF BACHELOR OF INFORMATION

TECHNOLOGY

SIT 110: INTRODUCTION TO STATISTICS

2"’ SEMESTER 2023/2024 TIME: 2 HOURS

INSTRUCTIONS: ANSWER QUESTION ONE (COMPULSORY) AND ANY OTHER TWO

QUESTIONS.
QUESTION ONE (30 MARKS)

a) The discrete random variable X has a binomial distribution B(n, p). Given that both the mean

and standard deviation are 0.95, determine the value of n (4 marks)
b) An article in Quality Engineering (Vol.4,1992, pp.487-492) presents viscosity data from a
batch chemical process. A sample of these data follow:
13.3 187 14.8 15.1 16,5 16.0 14.2 16.5 183
Determine the: |
i.  Geometric mean (2 marks)
ii.  Harmonic mean (2 marks)
¢) A machine is supposed to cut lengths of rod 50cm long. A sample of 20 rods gave the

following results for the length, x:

fo = 997 ,foz = 49711

Determine the:
i.  Mean length of the 20 rods (2 marks)
ii.  Variance of the lengths of the 20 rods (2 marks)
d) At a supermarket, 72.328% of customers pay by credit card. Determine the probability that in
a randomly selected sample of 10 customers, more than seven pay by credit cards (3 marks)
e) The masses of a certain type of cabbage are normally distributed with a mean of 1000g and a
. standard deviation of 0.15kg. In a batch of 800 cabbages, estimate how many have a mass

between 750g and 1290g (5 marks)
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f) On a particular motorway bridge, breakdowns occur at a rate of 3.2 a week. Assuming that the
number of breakdowns can be modelled by a Poisson distribution, determine the probability
that more than five breakdowns occur in a given fortnight (3 marks)

g) A random sample of 16 tires of a particular brand found a sample mean of 32.0 thousand
miles for lifetime, and a sample standard deviation of 6.4 thousand miles. Assume that the

population distribution is normal. Determine a 90% confidence interval for the population

mean, 4 in thousand miles (4 marks)
h) State any three characteristics of the standard normal distribution curve (3 marks)
QUESTION TWO (20 MARKS)
a) The marks obtained by 50 students are given below:
41 23 56 41 29 40 46 56 32 38
55 40 48 52 40 51 54 38 69 27
73 54 29 75 54 40 25 57 40 63
35 22 40 86 32 47 25 66 49 32
42 31 30 52 29 34 24 41 33 31
i.  Construct a frequency distribution table using the class intervals 20 — 29,30 — 39 ...
and so on | | | (2 marks)
From the grouped data, determine the:
ii. Harmonic mean . (3 marks)
iii. Mode (3 marks)
b) An incomplete frequency distribution is given below:
Class 0-20 - 20-40 40-60 60-80 80-100 Total
Frequency | 17 fi 32 fa 19 120
i.  Given that the arithmetic mean is 50, determine the frequencies f; and f;, (5 marks)
ii.  Determine the geometric mean of the complete frequency distribution (3 marks)
c) A student finds that the average number of amoebas in 10ml of pond water from a particular

pond is four. Assuming that the number of amoebas follow a Poisson distribution, determine
the probability that in a 10ml sample, there are fewer than three amoebas (4 marks)
QUESTION THREE (20 MARKS)

a) A machine dispenses peanuts into bags so that the weight of peanuts in a bag is normally

distributed.
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i.  Initially, the mean weight of peanuts in a bag is 128.5g and the standard deviation is
1.5g. Determine the probability that the weight of peanuts in a randomly selected bag
exceeds 130g (4 marks)

ii.  The machine is given a minor overhaul that changes mean weight, p, of peanuts in a
bag without affecting the standard deviation. Following the overhaul, 14% of bags
contain more than 130g of peanuts. Determine the new value for u (5 marks)

iii.  Later the machine requires a major repair, following which the mean weight of
peanuts in a bag is 128.3g, and 4% of bags contain less than 126g. Determine the
standard deviation of the weight of peanuts in a bag after this major repair (5 marks)

b) Anold filmis tréated with a chemical in order to improve the contrast. Preliminary tests on

nine samples drawn a segment of the film produced the following results:

Sample | A B & D E F G H I
x 1.0 1.5 2.0 2.3 3.0 3.5 4.0 4.5 5.0
y 49 60 |66 62 172 64 89 90 96
Determine the Spearmann’s Rank correlation coefficient between thé two variables (6 marks)
QUESTION FOUR (20 MARKS)

a) The yield of a particulér crop on a farm is thdught to depend principally on the amount of
rainfall in the growing season. The values of the yield, y, in tons per acre, and the rainfall, x,

in centimeters, for seven successive years are given in the table below:

- 4 13.7 12.3 14.1 13.2 14.5 12.0 14.5 11.2

y 8.02 6.25 8.71 7.21 8.02 5.68 8.42 5.27

i. _ Determine the Pearson’s correlation coefficient between the two variables (5 marks)
ii.  Determine the equation of the least squares regression line of y on x (6 marks)

iii.  Given that the rainfall in the growing season of a subsequent year was 14.1, estimate
(2 marks)

(2 marks)

the yield in that year
b) State the two main branches of statistics
¢) A particular production process used to manufacture ferrite magnets used to operate reed
switches in electronic meters is known to give 13.72% defective magnets on average. If 202
magnets are randomly selected, using the normal approximation to the binomial distribution,

determine the probability that the number of defective magnets is between 24 and 33
(5 marks)
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QUESTION FIVE (20 MARKS)

a)

b)

In a large university, the following are the ages of 8 randomly selected employees:

32 43 28 56 69 24 70 38

Assuming that the data comes from a normal population, construct a 99.8% confidence
interval for the population mean, u of the ages of the employees in this university (6 marks)
The management of a large hospital states that the mean age of its patients is 45 years.
Records of a random sample of 100 patients give a mean age of 48.4 years. Using a
population standard deviation of 18 years, test at 5% significance level whether there is
evidence that the management’s statement is incorrect (5 marks)
Blood is classiﬁed as A, B, AB or 0. In addition, blood can be classified as Rh* or Rh™.In a
survey of 500 randomly selected individuals, a phlebotomist obtained the results shown in the

table below:

Blood Type
Rh-Level _ AB 0
Rh* 176 28 22 198
Rh™ 30 12 “ 30
“Test whether blood t)‘fp.e and Rh-level are iﬁdependent at the & = 0.05 level of signiﬁcahce

(9 marks)
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STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

Z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
-3.9 | .00005 .00005 .00004 .00004 .00004 .00004 .00004 .00004  .00003 .00003
-3.8 | .00007 .00007 .00007 .00006 .00006 .00006 .00006 .00005  .00005 .00005
-3.7 | .00011 .00010 .00010 .00010 .00009 .00009 .00008 .00008  .00008 .00008
-3.6 | .00016 .00015 .00015 .00014 .00014 .00013 .00013 .00012  .00012 .00011
-3.5 | .00023 .00022 .00022 .00021 .00020 .00019 .00019 .00018  .00017 .00017
-3.4 | .00034 .00032 .00031 .00030 .00029 .00028 .00027 .00026  .00025 .00024
-3.3 | .00048 .00047 .00045 .00043 .00042 .00040 .00039 .00038  .00036 .00035
-3.2 | .00069 .00066 .00064 .00062 .00060 .00058 .00056 .00054  .00052 .00050
-3.1 | .00097. .00094 .00090 .00087 .00084 .00082 .00079 .00076  .00074 .00071
-3.0 | .00135 .00131 .00126 .00122 .00118 .00114 .00111 .00107  .00104 .00100
-2.9 | .00187 .00181 .00175 .00169 .00164 .00159 .00154 .00149  .00144 .00139
-2.8 | .00256 .00248 .00240 .00233 .00226 .00219 .00212 .00205  .00199 .00193
-2.7 | .00347 .00336 .00326 .00317 .00307 .00298 .00289 .00280  .00272 .00264
-2.6 | .00466 .00453 .00440 .00427 .00415 .00402 .00391 .00379  .00368 .00357
-2.5 | .00621 .00604  .00587 .00570 .00554 .00539 .00523 .00508  .00494 .00480
-2.4 | .00820 .00798 .00776 .00755 .00734 .00714 .00695 .00676  .00657 .00639
-2.3 | .01072 .01044 .01017 .00990 .00964 .00939 - .00914 .00889  .00866 .00842
-2.2 | .01390 .01355 .01321 .01287 01255 .01222 .01191 .01160  .01130 .01101
-2.1 | .01786 .01743 .01700 .01659 .01618 .01578 .01539 .01500  .01463 .01426
-2.0 | .02275 .02222 .02169 02118 .02068 .02018 .01970 .01923 .01876 .01831
-1.9 | .02872 .02807 .02743 .02680 .02619 .02559 .02500 02442 02385 .02330
-1.8 | .03593 03515 .03438 .03362 .03288 .03216 .03144 .03074  .03005 .02938
-1.7 | .04457 .04363 .04272 .04182 .04093 .04006 .03920 .03836  .03754 .03673
-1.6 | .05480  ".05370 .05262 05155 .05050 .04947 ~ .04846 04746  .04648 .04551
-1.5 | .06681 .06552 .06426  .06301 .06178 .06057 .05938 .05821  .05705 .05592
-1.4 | .08076 .07927 .07780 .07636 .07493 .07353 07215 07078  .06944 .06811
-1.3 | .09680 .09510 .09342 09176 - .09012 .08851 .08691 .08534  .08379 .08226
-1.2 | .11507 11314 11123 10935 .10749 .10565 .10383 10204 10027 .09853
-1.1 | .13567 13350 13136 12924 12714 12507 12302 12100  .11900 11702
-1.0 | .15866 15625 .15386 215151 .14917 .14686 .14457 .14231 .14007 .13786
-0.9 | .18406 18141 17879 17619 .17361 .17106 .16853 16602  .16354 .16109
-0.8 | 21186 .20897 20611 20327 .20045 .19766 .19489 19215 18943 .18673
-0.7 | .24196 23885 23576 23270 .22965 22663 22363 22065 21770 21476
-0.6 | .27425 27093 26763 26435 26109 25785 .25463 25143 .24825 24510
-0.5 | .30854 .30503 30153 .29806 .29460 29116 28774 28434 28096 27760
-0.4 | .34458 .34090 33724 33360 32997 32636 32276 31918 31561 31207
-0.3 | .38209 37828 .37448 .37070 .36693 36317 .35942 35569 35197 34827
-0.2 | 42074 41683 41294 40905 40517 40129 39743 39358 38974 38591
-0.1 | .46017 45620 45224 44828 44433 44038 43644 43251 42858 42465
-0.0 | .50000 49601 49202 48803 48405 48006 47608 47210 46812 46414
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STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

Z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
0.0 | .50000 .50399 .50798 51197 51595 51994 52392 52790 53188 53586
0.1 | .53983 .54380 54776 55172 .55567 .55962 56356 56749 57142 57535
0.2 | .57926 58317 .58706 .59095 .59483 59871 .60257 60642 61026  .61409
0.3 | .61791 62172 .62552 .62930 .63307 .63683 .64058 .64431 .64803 65173
0.4 | .65542 .65910 .66276 .66640 .67003 .67364 .67724 68082  .68439  .68793
0.5 | .69146 .69497 .69847 70194 .70540 .70884 71226 71566 71904 72240
0.6 | .72575 72907 13237 73565 73891 74215 74537 .74857 75175 75490
0.7 | .75804 76115 76424 76730 77035 J7337 17637 77935 78230 78524
0.8 | .78814- .79103 79389 79673 19955 .80234 .80511 .80785 81057 81327
0.9 [ .815%4 .81859 .82121 .82381 .82639 .8289%4 .83147 .83398 83646  .83891
1.0 | .84134 .84375 .84614 .84849 .85083 .85314 .85543 .85769 85993  .86214
1.1 | .86433 .86650 .86864 .87076 .87286 .87493 .87698 .87900  .88100  .88298
1.2 | .88493 .88686 .88877 .89065 .89251 .89435 .89617 .89796 89973 90147
1.3 | .90320 .90490 90658 .90824 .90988 91149 91309 91466 91621 91774
1.4 | 91924 92073 . .92220 .92364 .92507 92647 92785 92922 93056  .93189
1.5°4-::93319 .93448 93574 93699 93822 .93943 .94062 94179 94295 94408
1.6 | .94520 94630 .94738 94845 .94950 95053 95154 95254 95352 .95449
1.7 | .95543 .95637 95728 95818 95907 .95994 .96080 96164  .96246  .96327
1.8 | .96407 .96485 .96562 96638 96712 96784 .96856 96926 96995  .97062
1.9 { 97128 97193 97257 97320 97381 97441 - .97500 97558 97615 97670
2.0 | 97725 97778 97831 97882 97932 97982 .98030 98077 98124 98169
2.1 | 98214 98257 .98300 .98341 .98382 .98422 .98461 98500  .98537  .98574
2.2 | 98610 .98645 98679 98713 .98745 98778 .98809 98840  .98870  .98899
2.3 | .98928 98956 .98983 99010 99036 .99061 .99086 99111 99134 99158
24 | .99180 .99202 .99224 .99245 .99266 .99286 .99305 99324 99343 99361
2.5 .1,.99379 .99396 .99413 99430  .99446 99461 .99477 99492 99506  .99520
2.6 | .99534 .99547 .99560 99573 99585 99598  .99609 .99621 99632 .99643
2.7 | .99653 .99664 .99674 99683 .99693 99702 99711 99720 99728  .99736
2.8-| .99744 99752 99760 99767 99774 .99781 99788 99795  .99801 99807
2.9 | .99813 99819 .99825 99831 .99836 .99841 .99846 99851 99856 .99861
3.0 | .99865 .99869 99874 99878 .99882 .99886 99889 .99893 99896  .99900
3.1 | .99903 .99906 99910 99913 99916 99918 99921 99924 99926  .99929
3.2 | 99931 99934 99936 .99938 .99940 .99942 .99944 99946 99948  .99950
3.3 | 99952 99953 99955 .99957 .99958 .99960 99961 99962 99964  .99965
34 | .99966 .99968 .99969 .99970 99971 99972 .99973 99974  .99975 99976
3.5 ].-.99977 99978 99978 99979 .99980 .99981 99981 99982 .99983 .99983
3.6 | .99984 .99985 .99985 .99986 .99986 .99987 .99987 .99988 99988 99989
3.7 15-.99989 99990 .99990 99990 99991 99991 .99992 99992 99992 99992
3.8 | .99993 99993 .99993 99994 99994 .99994 99994 .99995 99995 .99995
3.9 | .99995 .99995 .99996 99996 99996 .99996 .99996 .99996 .99997 .99997
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t Table
cum. prob t 5o tss t g0 tgs t g0 tos t 975 t g9 t 995 t 999 t 9995
one-tail 0.50 0.25 0.20 0.15 0.10 0.05 0.025 0.01 0.005 0.001 0.0005|
two-tails 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01 0.002 0.001

df
1 0.000 1.000 ’ 1.963 3.078 6.314 A 31.82 63.66 318.31 636.62
2 0.000 0.816 d 1.386 1.886 2.920 ; 6.965 9.925 22327 31.599
3 0.000 0.765 . 1.250 1.638 2.353 5 4.541 5.841 10.215 12.924
4
5

= )i 4 % g g Ji

1.303 1.684 2.021 3.307
60 0.000 0.679 0.848 1.045 1.296 1.671 2.000 2.390 2.660 3.232 3.460
80 0.000 0.678 0.846 1.043 1.292 1.664 1.990 2.374 2.639 3.195 3.416
100 0.000 0.677 0.845 1.042 1.290 1.660 1.984 2.364 2.626 3.174 3.390
1000 0.000 0.675 0.842 1.037 1.282 1.646 1.962 2.330 2.581 3.098 3.300

0% 50% 60% 70% 80% 90% 95% 98% 99% 99.8% 99.9%
Confidence Level

-
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Chi-Square Distribution Table

The shaded area is equal to o for x% = x2.

df X.2995 X.2990 X.2975 X.zgso X.2900 X.2100 X.2oso X.2025 X.2010 X.Zoos

1 0.000 0.000 0.001 0.004 0.016 2.706 3.841 5.024 6.635 7.879

2 0.010 0.020 0.051 0.103 0.211 4.605 5.991 7.378 9.210 10.597
3 0.072 0.115 0.216 0.352 0.584 6.251 7.815 9.348 11.345 12.838
4 0.207 0.297 0.484 0.711 1.064 7.779 9.488 11.143 13.277 14.860
5 0.412 0.554 0.831 1.145 1.610 9.236 11.070 12.833 15.086 16.750
6 0.676 0.872 1:237 =] - 1.635 2.204 10.645 12.592 14.449 16.812 18.548
7 0.989 - 1.239 1.690 2.167 2.833 12.017 14.067 16.013 18.475 20.278
8 1.344 1.646 2.180 2.733 3.490 13.362 15.507 17.535 | 20.090 21.955
9 1.735 2.088 2.700 3.325 4.168 14.684 16.919 19.023 21.666 23.589
10 2.156 2.558 3.247 3.940 4.865 15.987 18.307 20.483 23.209 25.188
11 2.603 | 3.053 3.816 4.575 5.578 17.275 19.675 21.920 24.725 26.757
12 3.074 3.571 4.404 5.226 6.304 18.549 21.026 23.337 26.217 28.300
13 3.565 4.107 5.009 5.892 7.042 19.812 22.362 24.736 27.688 29.819
14 4.075 4.660 5.629 6.571 7.790 21.064 23.685 26.119 29.141 31.319
15 4.601 - 5.229 6.262 7.261 8.547 22.307 24.996 27.488 | 30.578 32.801
16 5.142 5.812 6.908 7.962 9.312 23.542 26.296 28.845 32.000 34.267
17 5.697 6.408 7.564 8.672 10.085 24.769 27.587 30.191 33.409 35.718
18 6.265 7.015 8.231 9.390 10.865 25.989 28.869 31.526 34.805 37.156
19 6.844 7.633 8.907 10.117 11.651 27.204 30.144 32.852 36.191 38.582
20 7.434 8.260 9.591 10.851 12.443 28.412 31.410 34.170 37.566 39.997
21 8.034 _ 8.897 10.283 11.591 13.240 29.615 32.671 35.479 38.932 41.401
22 8.643 9.542 10.982 12.338 14.041 30.813 33.924 36.781 40.289 42.796
23 9.260 10.196 11.689 13.091 14.848 32.007 35.172 38.076 41.638 44.181
24 9.886 10.856 12.401 13.848 15.659 33.196 36.415 39.364 42.980 45.559
25 10.520 11.524 13.120 14.611 16.473 34.382 37.652 40.646 44.314 46.928
26 11.160 12.198 13.844 15.379 17.292 35.563 38.885 41.923 45.642 48.290
27 11.808 12.879 14.573 16.151 18.114 36.741 40.113 43.195 46.963 49.645
28 12.461 13.565 15.308 16.928 18.939 37.916 41.337 44.461 48.278 50.993
29 13.121 14.256 16.047 17.708 19.768 39.087 42.557 45.722 49.588 52.336
30 13.787 14.953 16.791 18.493 20.599 40.256 43.773 46.979 50.892 53.672
40 20.707 22.164 24.433 26.509 29.051 51.805 55.758 59.342 63.691 66.766
50 27.991 29.707 32.357 34.764 37.689 63.167 67.505 71.420 76.154 79.490
60 35.534 37.485 40.482 43.188 46.459 74.397 79.082 83.298 88.379 91.952
70 | 43.275 45.442 48.758 51.739 55.329 85.527 90.531 95.023 100.425 | 104.215
80 51.172 53.540 57.153 60.391 64.278 96.578 101.879 | 106.629 | 112.329 | 116.321
90 59.196 61.754 65.647 69.126 73.291 107.565 | 113.145 | 118.136 | 124.116 | 128.299
100 | 67.328 70.065 74.222 77.929 82.358 118.498 | 124.342 | 129.561 | 135.807 | 140.169
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