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SECTION A

QUESTION 1 [ 20 MARKS]

Write down the letter corresponding to your choice next to the question number.

1.1 A sample of a population is [2]
A. An experiment in the population
B. A subset of the population
C A variable in the population
D An outcome of the population
E. A sample point in the population

1.2 Which of the following is a measure of central tendency in a statistical distribution?

A. Variance

B. Median

C. Coefficient of variation

D. Standard deviation

E. All the above are measures of central tendency [2]

1.3 The produce outcomes that come from a counting process.

(2]

A. Continuous random variables

B. Discrete random variables

G Random variables

D. Frequency distribution

E. Conditional random variables



14

15

1.6

1.6.1

Fill in the missing words to the quote “Statistical methods may be described

as methods for drawing conclusions about based on

”

computed from the .

Statistics, samples, populations

Populations, parameters, samples

Statistics, parameters, samples

Parameters, statistics, populations

Populations, statistics, samples [2]

The branch of statistics devoted to the generalization of the sample findings to the
entire population [2]

Descriptive statistics
Inferential statistics
Population statistics
Sample statistics
non-parametric statistics

Consider a random variable X with the following probability distribution

X 2 4 5

P(X) 0.10 0.20 0.15 0.40 0.15

The probability P(X < 5) is: [2]
0.10
0.30
0.45
0.15

none



1.6.2 The expectation of X

A.

1.7

1.8

0.10

6.3

2.45

none

Which of the following statement is not true:

A. The outcomes, success and failure are mutually exclusive in binomial
experiment.
B. The probability of getting a success in any one trial is denoted by P in a

binomial experiment.
c p + q = 1, when the random variable is binomially distributed
D. E(X) = np, for a binomial random variable X
E V(X) = np, for a binomial random variable X

E. all the above

The larger the confidence interval,

A. the more precise it is
B. the less precise it is
C. the easier computations becomes

D. the larger the population

E. none

(2]



1.9 IfHy:p = 55and Hy:u < 55,n = 26,5 = 6 the decision rule for this hypothesis

testing is:

A. reject
B. reject
C. reject
D. reject
E.

(2]

Hyifta,n — 1 < tog
2

Hoifteqr < tgm—1

HyifZa 2 Zopip OF Za < —Z iy
2 2

¥ 2 2
Ho if Xcrie = Xstat

all the above

SECTION B [CLEARLY SHOW ALL YOUR WORK]

QUESTION 2 [33 MARKS]

2.1 For each of the following variables, indicate whether it is qualitative or quantitative.
a. Volume of milk sold by a dairy farm per week. [1]
b. The net weight gain of pigs after feeding on special diet supplement. [1]
c. Sex of babies born in a hospital during a year. [1]
d. Under arm temperature of day-old infants born in a hospital. [1]
e. The annual rainfall figures (in mm) for the past nine years for a station in the south of
Namibia. [1]
f. The number of cattle sold per month. [1]
g. Type of crops grown on a farm [1]



2.2 Below is the frequency distribution of the number of seeds germinated out of five in
each of 50 pots.
No. of seed germinated No. of pots
0 4
1 13
2 16
3 9
4 5
5 3
2.2.1 Estimate the average number of seed germinated [5]
2.2.2 Estimate the variance of the number of seed germinated [5]
2.2.3 Estimate the mode number of seeds germinated [2]
2.3 Consider the data
25 24 9 23 44 38
32 42 15 41 37 24
45 22 26 47 27 43
8 12 35 18 46 46
10 21 36 45 22 18
2.3.1 Construct the frequency distribution table for the above data using 5 < x < 12 as
your first class. [6]
24 Suppose you and your father have contributed equally to a portfolio invested in a
risky venture. The income X that will be earned on this portfolio over the next year
has the following probability distribution.
X $350 $220 $1350
P(X) 0.5 0.3 0.2
2.4.1 Determine the variance of the income earned on this portfolio.
(5]
2.4.2 Determine the expected value of your share (one half) of the income. [3]



QUESTION 3 (23 MARKS)

3.1

3.2

3.2.1.

3.2.2

3.2.3

3.3

It is assumed that a sampling error of no more than %4 is desired along with 95%
confidence to determine a sample size appropriate to estimate the mean weights of
chicken eggs. Past data indicated that the standard deviations of the eggs weight have

been approximately 5.7g for substantial period.
Calculate the sample size needed [3]

During August 2018, potatoes yield figures (in tons) were recorded over 9 farms

around Otavi.

Farm A B G D E F G H |

Potatoes yield |35 |21 |33 |24 (30 |36 |27 |39 |25

(ton)

Is this a T-statistic or a Z statistic, and why? [2]

Construct a 98% confidence interval to estimate the population average of potato

yield in Otavi. [6]

Test the hypothesis that the mean potato yield around Tsumeb is more than 20 ton.

Use 5% level of significance. [6]

In an Agricultural production unit, the process is in control if the maximum variance is
less than 0.07. Assume that the population is normally distributed. A sample of size 24

showed a sample variance of 0.09.

Is the process under control? Use a 5% significance level. [6]



QUESTION 4 (15 MARKS)

4.1 The weights of five grains have been measured from each of two experimental

cultivars called Premier and Super. Each grain has been weighted to the nearest 0.1

mg and the results are shown in the table below.

Premier

23.4

213

20.0

19.89

25.6

Super

24.5

22.7

27.2

21.4

25.1

4.1.1 Can the researcher conclude that the average grain weights differ in the two

cultivars? Use 5% significance level.

4.1.2 Isthis a two tail or single tail hypothesis

(8]

(1]

4.1.3 Estimate a 90% confidence interval for the average difference in weights for the two

cultivars.

QUESTION 5 [9 MARKS]

6]

5.1 The following are the data based on average number of tillers and the corresponding

yield for 10 samples each consisting of 5 plants of turmeric crop.

Average no. of tillers | 3.5 3.2 3.5 3.8 3.6 3.7 2.8 4.2 4.0 4.5
per sample (x)
Yield (kgs) (y) 2.0 1.8 1.9 2.1 2.0 2.3 1.7 2.5 2.6 3.0

5.1.1 Fit the linear regression equation of yield on number of tillers

[9]
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TABLE of CRITICAL VALUES for STUDENT'S ¢t DISTRIBUTIONS

Column headings denote probabilities (a) above tabulated values.

df. | 0.40 0.25 0.10 0.05 0.04 | 0.025 | 0.02 0.01 0.005 | 0.0025 ] 0.001 | 0.0005
1 0.325 | 1.000 | 3.078 | 6.314 | 7.916 | 12.706 | 15.894 | 31.821 | 63.656 | 127.321}318.289]636.578
2 0289 | 0816 | 1.886 | 2.920 | 3.320 | 4.303 | 4.849 | 6.965 | 9.925 | 14.089 | 22.328 | 31.600
3 0.277 | 0.765 | 1.638 | 2.353 | 2605 | 3.182 | 3482 | 4.541 | 5.841 | 7.453 | 10.214 | 12.924
4 0271 | 0.741 | 1.533 | 2.132 | 2.333 | 2.776 | 2.999 | 3747 | 4604 | 5598 | 7.173 | 8610
5 0267 | 0.727 | 1476 | 2.015 | 2.191 | 2.571 | 2.757 | 3.365 | 4.032 { 4.773 | 5.894 | 6.869
6 0.265 | 0.718 | 1440 | 1943 | 2.104 | 2447 | 2612 | 3.143 | 3.707 | 4.317 | 5208 | 5.959
7 0.263 | 0.711 | 1415 | 1.895 | 2.046 | 2.365 | 2.517 | 2.998 | 3499 | 4.029 | 4785 | 5408
8 0262 | 0.706 | 1.397 | 1.860 | 2.004 | 2306 | 2449 | 2.896 | 3.355 | 3.833 | 4.501 | 5.041
9 0261 | 0703 | 1.383 | 1.833 | 1.973 | 2.262 | 2.398 | 2.821 | 3.250 | 3.690 | 4.297 | 4.781

10 | 0260 | 0.700 | 1.372 | 1.812 | 1.948 | 2228 | 2.350 | 2.764 | 3.169 | 3.581 | 4.144 | 4.587
14 ] 0.260 | 0.697 | 1.363 | 1.796 | 1.928 | 2201 | 2.328 | 2.718 | 3.106 | 3497 | 4.025 | 4.437
12 | 0.259 | 0.695 | 1.356 | 1.782 | 1912 | 2.179 | 2303 | 2.681 | 3.055 | 3428 | 3.930 | 4.318
13 | 0259 | 0694 | 1350 | 1.771 | 1.899 | 2.160 | 2.282 | 2.650 | 3.012 | 3.372 | 3.852 | 4.221
14 | 0258 | 0.692 | 1.345 | 1.761 | 1.887 | 2145 | 2.264 | 2.624 | 2.977 | 3.326 | 3.787 | 4.140
15 | 0258 | 0691 | 1341 | 1.753 | 1.878 | 2131 | 2249 | 2.602 | 2.947 | 3286 | 3.733 | 4.073
16 | 0.258 | 0.690 | 1.337 | 1.746 | 1.869 | 2.120 | 2.235 | 2.583 | 2.921 | 3.252 | 3.686 | 4.015
17 | 0257 | 0.689 | 1.333 | 1.740 | 1.862 | 2.110 | 2.224 | 2567 | 2.898 | 3.222 | 3.646 | 3.965
18 | 0257 | 0688 | 1.330 | 1.734 | 1.855 | 2101 | 2214 | 2552 | 2.878 | 3.197 | 3.610 | 3.922
19 | 0257 | 0.688 | 1.328 | 1.729 | 1.850 | 2.093 | 2.205 | 2.539 | 2.861 | 3.174 | 3.579 | 3.883
20 | 0.257 | 0.687 | 1.325 | 1.725 | 1.844 | 2.086 | 2.197 | 2.528 | 2.845 | 3.153 | 3.552 | 3.850
21 | 0257 | 0686 | 1.323 | 1721 | 1.840 | 2.080 | 2.183 | 2518 | 2.831 | 3.135 | 3.527 | 3.819
22 | 0256 | 0686 | 1.321 | 1.717 | 1.835 | 2074 | 2.183 | 2.508 | 2.819 | 3.119 | 3.505 | 3.792
23 | 0256 | 0685 | 1.319 | 1.714 | 1.832 | 2.069 | 2.177 | 2.500 | 2.807 | 3.104 | 3.485 | 3.768
24 | 0256 | 0685 | 1.318 | 1.711 | 1.828 | 2.064 | 2172 | 2492 | 2.797 | 3.091 | 3467 | 3.745
25 | 0.256 | 0684 | 1316 | 1.708 | 1.825 | 2.060 | 2.167 | 2485 | 2.787 | 3.078 | 3.450 | 3.725
26 | 0206 | 0.684 | 1315 | 1.706 | 1.822 | 2.056 | 2.162 | 2479 | 2.779 | 3.067 | 3.435 | 3.707
27 | 0256 | 0684 | 1314 | 1.703 | 1819 | 2.052 | 2158 | 2473 | 2.771 | 3.057 | 3.421 | 3.689
28 | 0.256 | 0.683 | 1.313 | 1.701 | 1.817 | 2.048 | 2.154 | 2.467 | 2.763 | 3.047 | 3.408 | 3.674
28 | 0256 | 0683 | 1311 | 1699 | 1814 | 2.045 | 2150 | 2462 | 2.756 | 3.038 | 3.396 | 3.660
30 | 0256 | 0.683 | 1.310 | 1.697 | 1.812 | 2.042 | 2.147 | 2457 | 2.750 | 3.030 | 3.385 | 3.646
31 | 0.256 | 0.682 | 1.308 | 1696 | 1.810 | 2.040 | 2144 | 2453 | 2.744 | 3.022 | 3.375 | 3.633
32 | 0255 | 0682 | 1.309 | 1.694 | 1.80B | 2.037 | 2.141 | 2449 | 2.738 | 3.015 | 3.365 | 3.622
33 | 0255 | 0682 | 1308 | 1692 | 1.806 | 2.035 | 2.138 | 2.445 | 2.733 | 3.008 | 3.356 | 3.611
34 | 0255 | 0682 | 1.307 | 1691 | 1.805 | 2.032 | 2.136 | 2.441 | 2728 | 3.002 | 3.348 | 3.601
35 | 0255 | 0682 | 1306 | 1690 | 1.803 | 2.030 { 2.133 | 2438 | 2724 | 2996 | 3.340 | 3.591
36 | 0255 | 0.681 | 1.306 | 1.688 | 1.802 | 2.028 | 2.131 | 2434 | 2.719 | 2.990 | 3.333 | 3.582
37 | 0255 | 0681 | 1.306 | 1687 | 1.800 | 2.026 | 2.128 | 2.431 | 2.715 | 2.985 | 3.326 | 3.574
38 | 0255 | 0681 | 1.304 | 1686 | 1.799 | 2.024 | 2127 | 2429 | 2.712 | 2.980 | 3.319 | 3.566
39 | 0255 | 0681 | 1.304 | 1685 | 1.798 | 2.023 | 2.125 | 2.426 | 2.708 | 2.976 | 3.313 | 3.558
40 | 0.255 | 0.681 | 1.303 | 1684 | 1.796 | 2.021 | 2.123 | 2423 | 2.704 | 2.971 | 3.307 | 3.551
60 | 0254 | 0679 | 1.296 | 1671 | 1.781 | 2.000 | 2.099 | 2.390 | 2.660 | 2.915 | 3.232 | 3.460
80 | 0254 | 0678 | 1292 | 1664 | 1.773 | 1.990 | 2.088 | 2.374 | 2.639 | 2.887 | 3.195 | 3416

100 | 0254 | 0.677 | 1.290 | 1660 | 1.769 | 1.984 | 2.081 | 2.364 | 2626 | 2.871 | 3.174 | 3.390

120 | 0254 | 0677 | 1289 | 1.658 | 1.766 | 1.980 | 2.076 | 2.358 | 2.617 | 2.860 | 3.160 | 3.373

140 | 0254 | 0676 | 1.288 | 1656 | 1.763 | 1.977 | 2.073 | 2.353 | 2.611 | 2.852 | 3.149 | 3.361

160 | 0254 | 0.676 | 1.287 | 1.654 | 1.762 | 1.975 | 2.071 | 2.350 | 2.607 | 2.847 | 3.142 | 3.352

180 | 0254 | 0.676 | 1.286 | 1.653 | 1.761 | 1.973 | 2.069 | 2.347 | 2603 | 2.842 | 3.136 | 3.345

200 | 0.254 | 0676 | 1.286 | 1653 | 1.760 | 1.972 | 2.067 | 2.345 | 2.601 | 2.838 | 3.131 | 3.340

250 | 0.254 | 0675 | 1.285 | 1.651 | 1.758 | 1.969 | 2.065 | 2.341 | 2.596 | 2.832 | 3.123 | 3.330

inf | 0253 | 0674 | 1.282 | 1645 | 1.751 | 1.960 | 2.054 | 2.326 | 2.576 | 2.807 | 3.090 | 3.280




Z - Table
The table shows cumulative probabilities for the standard normal curve.

Cumulative probabilities for NEGATIVE z-values are shown first. SCROLL
DOWN to the 2™ page for POSITIVE z

z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09

-3.4 .0003 | .0003 0003 | 0003 | 0003 | .00O3 | .0003 | 0003 | .0003 | .0002

-3.3 .0005 .0005 0005 0004 .0004 .0004 .0004 .0004 .0004 0003

-3.2 .0007 | .0007 § 0006 | .0006 | 0006 | .0006 | .0006 | .0005 | .0GD5 | .0005

3.1 0010 | 0009 § 0009 | .0009 | .0CO8 | .00OG | .0OCB | .0OO8 | .0007 | .0007

3.0 0013 0013 0013 | 0012 | .0012 0011 .0011 0o0n .0010 | .0010

2.9 .0019 | .0018 0018 | 0017 | 0016 | 0016 | 00156 | 0015 | .0014 | .0014

-2.8 0026 | .0025 § 0024 | 0023 | 0023 | .0022 | .0O21 .0021 .0020 | .0019

2.7 .0035 | .0034 0033 | .0032 | .003% 0030 | .0029 | 0028 | 0027 | .0026

-2.6 .0047 .0045 0044 0043 | 0041 .0040 .0038 0038 | .0037 | .0036

2.5 .0062 .0060 0059 0057 | .0055 | .0C54 .0052 0051 0049 | 0048

2.4 .0082 | .0080 0078 | 0075 | 0073 | .0071 0069 | .0068 | .0066 | .0064

2.3 0107 | .0104 0102 | 0099 | .0096 | .0094 0091 0089 | .0087 | .0084

2.2 0139 0136 0132 0129 0125 0122 0119 0116 0113 | 0110

-2.1 0179 | 0174 § 0170 | 0166 | .0162 | 0158 | .0154 0150 | 0146 | 0143

2.0 0228 | 0222 0217 | 0212 | 0207 | .0202 | .0197 | .0192 0188 | .0183

-1.9 0287 .0281 0274 0268 0262 | .0256 .0250 0244 | 0239 | .0233

-1.8 .0359 0351 0344 0336 0328 | 0322 0314 0307 | .0301 0294

A7 .0446 | .0436 0427 0418 | 0409 | .0401 0392 | 0384 | .0375 | .0367

1.6 0548 | 0537 | 0526 | 0516 | 0505 | .0495 | .0485 | .0475 | .0465 | .045%

1.5 0668 | .0655 | 0643 | 0630 | .0618 | .0606 | .0584 | .0582 | .0571 0559

-1.4 0808 | .0793 0778 | 0764 | 0749 | 0735 | 0721 0708 | 0694 | 0681

1.3 .0968 0951 0934 0918 0801 0885 | .0869 0853 0838 | .0823

1.2 1151 1131 1112 | 1093 | 1075 | 1056 | .1038 1020 | 1003 | 0985

1.1 A357 | 1335 ¢ 1314 | 1292 | 2N 1251 230§ 1210 | L1190 | 1170

-1.0 1587 .1562 1539 .1515 1492 | 1469 | L1446 1423 | 1401 1379

0.9 1841 1814 1788 762 | 736 | AT .1685 660 | .16835 | 1611

0.8 2119 .2090 2061 2033 | 2005 | 1977 4949 1 1922 | .18%4 1867

0.7 .2420 2389 2358 | 2327 | 2296 | 2266 | 2236 | 2206 | .2177 | .2148

0.6 2743 2709 2676 .2643 2611 2578 | (2546 2514 2483 | 2451

0.5 .3085 .3050 3015 .2981 2948 2912 | 2877 2843 | 2810 | .2776

0.4 3446 | 3409 § 3372 | 3336 | 3300 | 3264 | 3228 | 3192 | 3156 | 3121

0.3 3821 3783 | 3745 | 3707 | 3869 | 3632 | 3894 | 3857 | 3520 | .3483

0.2 4207 | 4168 4129 4090 | 4052 | 4013 | 3974 3936 | 3897 | 3859

-0.1 4602 4562 4522 | 4483 | 4443 | 4404 | 4364 A325 | 4286 | 4247

0.0 5000 | 4960 4920 4880 A840 | 4801 4761 AT 4681 4641




APPENDIX E: The Chi-Square Distribution
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