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AG128 - AGRICULTURAL EXPERIMENTATION

TIME ALLOWED: 3 HOURS

INFORMATION FOR CANDIDATES

Write your name and student number clearly on the front of the examination booklet.
You have 10 minutes to read this paper. You must not begin writing during this time.
There are two sections to this paper. Answer all questions.

All answers must be written in the examination booklets provided.

Start the answer for each question on a new page. Do not use red ink/pencil.

Notes, mobile phones and textbooks are not allowed in the examination room.
Scientific and business calculators are allowed in the examination room.
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Formula sheet and standard normal distribution table is attached.

MARKING SCHEME
Marks are indicated at the beginning of each question. They total 90.
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SECTION A:  Answer ALL Questions

Question 1 [4 + 4 + 4 = 12 Marks]
Using set of scores below, answer the following questions;
16, 12, 14, 16, 15, 12, 16, 13, 16, 15, 14, 13, 16, 12, 13, 13, 16, 14, 16, 14, 15, 14, 15, 13, 12,
14, 15, 16, 15, 13, 15, 14, 15, 16, 13, 16, 15, 12, 16, 15, 16, 16, 13, 12, 16, 13, 16.
a) Calculate the sample variance for the given data set.
b) Estimate/calculate the 95™ percentile score.
c) Calculate the 95% confidence interval for the scores assuming that they are normally
distributed.

Question 2 [4+ 4 + 4 = 12 Marks]
Given below are the marks for 70 students that were grouped into 6 classes. The maximum

mark was 59. Use this information to answer the following questions.

Marks scored Number of candidates
0-9 10
10-19 9
20-29 12
30-39 8
40 - 49 16
50 -59 15

a) Estimate the median for this distribution.
b) Estimate the mode for this distribution.

c) Estimate the third quartile for this data set.

Question3 [4+ 4+ 4+ 4 =16 Marks]

a) Two dices and two coins are thrown at the same time. Find the probability of obtaining
two heads for the coins and having a sum of 12 on the dices.

b) A machine delivers rods having a mean length of 18.0 mm and a standard deviation of
1.33 mm. If the lengths are normally distributed, what percentage of the rod has lengths
between 15.5 and 16.0 mm?

c) Name two types of sampling methods/techniques.

d) Explain the difference between population and sample.
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FORMULA SHEET
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AREAS UNDER THE STANDARD NORMAL CURVE

The following table gives the area
indicated in the sketch on the right

.02

z 0 .01 .03 .09
.0l 5000 4960 .4920 .4880 .4B40 .4801 .4761 .4721 4681 4641
4| 4602 4562 4522 4483 4443 4404 4364 4325 4286 4247
.2l 4207 4168 4129 4090 .4052 .4013 .3974 .3936 .3897 .3859
3| 3821 3783 .3745 .3707 .3669 .3632 .3594 3557 .3520 .3483
4] 3446 3409 .3372 .3336 .3300 .3264 .3228 .3192 .3156 .3121
5| .3085 .3050 .3015 .2981 .2946 2912 - .2877 .2843 2810 .2776
6| 2743 2709 .2676 .2643 2611 .2578 .2546 2514 .2483 .2451
7l 2420 2389 2358 .2327 2296 2266 .2236 .2206 .2177 .2148
8| 2119 2090 2061 .2033 2005 .1977 .1949 .1921 .1894 .1867
ol 1841 1814 .1788 .1762 .1736 .1711 .1685 .1660 .1635 .1611
1.0/ .1587 .1562 .1539 .1515 .1492 .1469 .1446 .1423 .1401 .1379
14| 1357 .1335 .1314 .1292 1271 .1251 .1230 .1210 .1180 .1170
4.2l 1151  .1131 - .1112 .1093 .1075 .1056 .1038 .1020 .1003 .0985
1.3 0968 .0951 .0934 0918 .0901 .0885 .0869 .0853 .0838 .0823
1.4 0808 0793 ..0778 .0764 .0749 0735 .0721 .0708 .0694 .0681
15| 0668 0655 .0643 .063C .0618 .0806 .0594 .0582 .0571 .0558
16| 0548 .0537 .0526 .0516 0505 .0495 .0485 .0475 .0465 .0455
1.7 0446 0436 .0427 .0418 .0409 .0401 .0392 .0384 .0375 .0367
1.8 0358 .0351 .0344 .0336 .0329 .0322 .0314 .0307 .0301 .0294
19| .0287 0281 0274 0268 .0262 .0256 .0250 .0244 .0239 .0233
20| 0228 .0222 0217 .0212 .0207 .0202 .0197 .0192. .0188 .0183
21| .0179 0174 0170 .0166 0162 .0158 .0154 .0150 .0146 .0143
22| 0139 0136 .0132 .0129 0125 .0122 .0119 .0116 .0113 .0110
23| 0107 .0104 .0102 .0098 .0096 .0094 0091 .0089 .0087 .0084
24| 0082 .0080 .0078 .0075 .0073 .0071 .0068 .0068 .0066 .0064
25| 0062 .0060 0059 .0057 .0055 .0054 .0052 .0051 .0049 .0048
26| 0047 .0045 0044 0043 .0041 .0040 0038 .0038 .0037 .0036
27l 0035 .0034 .0033 .0032 .0031 .0030 .0029 .0028 .0027 .0026
28 0026 .0025 .0024 .0023 .0023 .0022 .0021 .0021 .0020 .0019
29| 0010 .0018- .0018 .0017 .0016 0016 0015 .0015 .0014 .0014
3.0 .0014 0013 .0013 .0012 .0012 .0011 0011 .0011 0010 .0010
34| 0010 .0009 .0009 .0009 .0008 .0008 .0008 .0008 .0007 .0007
32| 0007 .0007 .0006 .00O6 .0006 .0006 .0006 .0005 .0005 .0005
33| 0005 .0005 .0005 .0004 .0004 .0004 .0004 .0004 .0004 .0003
3.4 0003 .0003 .0003 .0003 .0003 .0003 0003 .0003 .0003 .0002
35| 0002 .0002 .0002 0002 .0002 .0002 .0002 .0002 .0002 .0002
36| 0002 .0002 .0001 .0001 .0001 .0001 .0001 0001 .0001 .0001
371 .0001 .0001 .0001 .0001 .0001 .0001 .0001 0001 .0001 .0001
38| 0001 .0001 .0001 .0001 .0001 .0001 .0001 .0001 .0001 .0001
39| 0000 .0000 .0000 .0000 .0OO0 0000 .00OO .0000 .0000 .0000
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Critical values of F for the 0.05 significance level:

1 2 3 4 5 6 7 8 9 10

1| 16145 19950 21571 22458 23016 23399 23677 238.88 24054 241.88
2 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.39 19.40
3 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79
4 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96
5 6.61 579 5.41 5.19 5.05 4.95 4.88 4.82 477 4.74
6 5.99 5.14 4.76 4.53 4.39 4.28 4.21 415 4.10 4.06
7 5.59 474 4.35 412 3.97 3.87 3.79 3.73 3.68 3.64
8 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35
9 512 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14
10 4.97 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.98
11 4.84 3.98 3.59 3.36 3.20 3.10 3.01 2.95 2.90 2.85
12 4.75 3.89 3.49 3.26 3.1 3.00 2.91 2.85 2.80 2.75
13 4.67 3.81 3.41 3.18 3.03 2.92 2.83 277 2.1 2.67
14 4.60 3.74 3.34 3.1 2.96 2.85 2.76 270 2.65 2.60
15 4.54 3.68 3.29 3.06 2.90 2.79 2.71 2.64 2.59 2.54
16 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54 2.49
17 4.45 3.59 3.20 2.97 2.81 2.70 2.61 2.55 2.49 2.45
18 4.41 3.56 3.16 2.93 2.77 2.66 2.58 2.51 2.46 2.41
19 4.38 3.52 3.13 2.90 2.74 2.63 2.54 2.48 2.42 2.38
20 4.35 3.49 3.10 2.87 2.71 2.60 2.51 2.45 2.39 2.35
21 4.33 3.47 3.07 2.84 2.69 2.57 2.49 242 2.37 2.32
22 4.30 3.44 3.05 2.82 2.66 2.55 2.46 2.40 2.34 2.30
23 4.28 3.42 3.03 2.80 2.64 2.53 2.44 2.38 2.32 2.28
24 4.26 3.40 3.01 2.78 2.62 2.51 2.42 2.36 2.30 2.26
25 4.24 3.39 2.99 2.76 2.60 2.49 2.41 2.34 2.28 2.24
26 4.23 3.37 2.98 274 2.59 2.47 2.39 2.32 2.27 2.22
27 4.21 3.35 2.96 2.73 2.57 2.46 2.37 2.31 2.25 2.20
28 4.20 3.34 2.95 2.7 2.56 2.45 2.36 2.29 2.24 2.19
29 4.18 3.33 2.93 2.70 2.55 2.43 2.35 2.28 2.22 2.18
30 4.17 3.32 2.92 2.69 2.53 242 2.33 2.27 2.21 2.17
3 4.16 3.31 2.91 2.68 2.52 2.41 2.32 2.26 2.20 2.15
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