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SECTION A (Compulsory)
Question 1

a) The following data were collected by a researcher regarding the time studied
and scores obtained.

Test score (%) Time studied (min)
88 120
80 105
76 106
83 108
55 98
62 97
67 99

s there a significant correlation between the amount of time a student studied and their
test score? [15 marks]

(i} Present these data in an appropriate graph.

[10 marks]

[TOTAL MARKS: 25]

b) The scores for prospective UNESWA students who took the Mature Age Entry
Exam (MAEE) in 2016 had a mean of 490 and a standard deviation of 100.
The distribution of MAEE scores is normal. N

(i What percentage of applicants scored between 390 and 590 in this MAEE
test? ’ [5 Marks]

(i) One student scored 795 in this test. How did this student do compared to
the rest of the scores? [5 Marks]

(i) A rather strict programme at UNESWA only admits students who are
among the top 16% of the scores in this test. What score would a student
need on this test to be qualified for admittance to this programme?

[5 Marks]
[TOTAL MARKS: 15]

(c) An airport company is studying the noise levels of jets during take-off as they
pass over a neighbourhood. They find that the mean noise level is 103 decibels
(dB) and the standard deviation is 5.4 dB. The distribution of noise levels for all
jets during take-off over this neighbourhood has a normal distribution.

(i) What proportion of jets have a noise level of 85 dB or less when taking off?

[5 Marks]
(i) What is the probability that one jet would have a noise level that is between
100 and 110 dB? [6 Marks]

[TOTAL MARKS: 10]
[Total MARKS = 50]
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SECTION B {Answer any two questions in this section)
Question 2
(a)  If, in a binomial population, p = 0.22 and n = 5, what is the probability of X= 47
(2 mark)
(b) If in a Poisson distribution, p = 1.3, what is P(0) (2 marks)
c) (i} When is it necessary to perform data transformation? (4 marks)

(if) List any three data transformation methods and give the data types they
use. : (6 marks)

(d)  What minimum conditions are required in order to perform an unbiased
chi-square test? (2 marks)

(d)  In an experiment to determine the mode of inheritance of the ‘green bomber’
mutant housefly, 146 wild type and 30 mutant offspring were obtained when
F1 generation houseflies were selfed. Test whether the data agrees with the
hypothesis that the ratio of wild types to mutants is 3:1. (S marks)

[TOTAL MARKS: 25].

Question 3
Awande and Bongani studied the survival time of goldfish (in minutes) when placed
in colloidal silver suspensions. They used three different treatments, which differed in

3

the concentrations of silver and documented the fish survival times. Below is a list of
the survival times:

E

Observation | Survival times (minutes)
Treatment 1 Treatment 2 } Treatment 3
1 210 150 330
2 180 180 300
3 240 180 300
4 210 240 420
5 210 240 120

Given that the variances of the three groups are not equal, investigate whether the

survival times are equal between the three groups.
[TOTAL MARKS: 25].

Question 4

a) Define a Type | error and explain the relationship between a Type | error and the
significance level of a hypothesis test. [5 marks]

(b) The population growth of springboks is approximately normally distributed among
game reserves in Swaziland, with mean of 1.38% and standard deviation equal to




COURSE CODE BIO 301 {R) 2018/2019

Page 4 of 4

1.2% per year. Determine the fraction of game reserves that have a positive (greater
than 0) popuiation growth rate. [5 marks]

{c) A random sample of 200 elephants has a mean trunk length of 1.5 meters. Trunk
length is normally distributed, and 95% of the elephants in the sample have trunks
between 1.0 and 2.0 meters. Using the information from this sample, calculate the
95% confidence interval for the mean length of elephant trunks.

(SD = 0.255 & tq, 005,200 = 2) [5 marks

(d) Researchers tabulated how many cigarettes smokers had smoked the previous
day.

Men

2

5

6

8
0

16

Women

4

2
7

20

20

0

Given that the distribution of these data is not normal, determine whether there is a
difference in the number of cigarettes smoked per day between men and women.

[10 Marks].
[TOTAL MARKS: 25]

Question 5
Discuss in detail the essential components of a research proposal.

[TOTAL MARKS: 25]
\

" [TOTAL MARKS: 50] -

END OF EXAM PAPER
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Table 1: Standard normal (Z) distribution
z 00 .01 02 .03 04 05 06 .07 .08 09
0.0 5000 5040 5080 5120 .S160 5199 5239 5279 5319 .5359
0.1 5308 5438 5478 5517 5557 5596 5636 5675 5714 5753
0.2 5793 5832 5871 5910 5948 5987 6026 6064 6103 6141
0.3 6170 6217 6255 6293 6331 6368 . 6406 6443 6480 6517
0.4 6554 6501 6628 6664 6700 6736 6772 6808 6844 6879
0.5 6015 6050 6985 7010 7054 7088 7123 7157 7190 7224
0.6 7257 7291 7324 7357 7389 7422 7454 7486 7517 7549
0.7 7580 7611 7642 7673 7704 7734 7764 7794 7823 7852
0.8 7881 7910 7939 7967 . 7995 8023 8051 8078 8106 8133
0.9 alss 8212 8238 8264 8289 8315 8340 8365 8389
1.0 ‘5438 8461 8485 8508 8531 8554 8577 8599 .86
1.1 8665 8686 8708 8720 8749 8770 8790 8810  .8830
1.2 . 8860 @888 8007 8925  .B944  .B962  .8980 8997 9015
1.3 0032 0040 9066 9082 9099 9115 9131 9147 9162 977
1.4 0192 0207 9222 9236 9251 9265 9279 9292 9306 9319
1.5 9337 9345 9357 9370 9382 9394 9406 9418 9429 - .04
1.6 o452 9463 0474 . 9484 9495 9505 9515 9525 .9535  .9545
1.7 o554 o564 9573 9582 9501 9599 9608 9616 9625 9633
1.8 0641 0640 9656 9664 9671 9678 9686 9693 9699  .9706
19 9713 9719 9726 9732 9738 9744 9750 9756 9761 9767
2.0 9772 0778 9783 -.9788 9793 9798 9803 9808 9812 9817
2.1 ‘9821 9826 9830 9834 9838 9842 9846 9850 9854 9857
2.2 0861 0864 0868 9871 9875 9878 9881 9884 9887  .9890
2.3 0893 9896 .0898 -.9901 9904 9906 9909 9911 9913  .9916
2.4 9018 6920 0922 9925 9927 9929 9931 9932 9934  .9936
2.5 0938 9940 0941 9943 9945 9946 9948 9940 9951 9952
2.6 9953 9955 9956 9957 9959 9960 9961 9962 . 9963  .9964
2.7 9965 9966 9967 9968 0969 9970 9971 9972 9973 9974
2.8 ‘9974 9975 9976 9977 9977 9978 9979 ~ 9979 9980  .9981
2.9 9081 9982 0982 9983 9984 9984 9985 9985 9986 9986
3.0 9987 0987 .0087 9988 9988 99890 9989 9989  .9990 9990
31 | 9000 9991 991 9991 9992 9992 9992 9992 9993  .9993
3.2 0003 9993 9994 9994 9994 9994 9994 9995 9995  .9995
3.3 0005 9995 9995 9996 9996 9996 9996 999 9996 9997
3.4 9007 0997 9997 9997 9997 9997 9997 9997 9997 9998
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Level of :

confidence, ¢ 0.50 0.80 090 0.95 0.98 0.99

One tail, 0.25 0.10 0.05 0.025 0.01 0.005
d.f. Two tails, 050 0.20 0.10 0.05 - 0.02 0.01
1 1.000° 3.078 - .6314 12706 31.821 63.657
2 816 1886 2920 4303 6965 9925
3 765 1638 2353 3.182 4541 5841
4 741 1533 2132 2776 3747 4604
5 727 1476 2015 2571 3365 4032
6 718 1440 1943 2447 3143  3.707
7 711 1415 1.895 2365 2998  3.499
8 706 1397 1860 2306 - 2896  3.355
9 703 1383  1.833 2262 2821 3.250
10 700 1372 1812 2228 2764 3.169
11 697 1363 1796 2201 2718  3.106
12 695 1356 1782 2179 2681  3.055
13 694  1.350 1771 2160 2650 3012
14 692 1345 1761 2145 2624 2977
15 691 1341 1753 2131 2602 2947
16 600 1337 1746 2,120 2583 2.9
17 680 1333 -1740 2110 2567 2.898
18 688 1330 1734 2101 2552 2878
19 688 1328 1729 2093 2539 2861
20 687 1325 1725 2086 2528 2845
21 686 1323 1721 2080 2518 2831
22 686 1321 1717 . 2074 2508 2819
23 685 1319 1714 2069 2500  2.807
24 685 1318 1711 2064 2492 2797
25 684 1316 1708 2060 2485 2787
26 684 1315 1706 2056 2479 2779
27 684 1314 1703 2052 2473 2771
28 683 1313 1701 2048 2467 2763
29 683 1311 1699 2045 2462 2756
50 674 1282 1645 1960 2326 2576




Table 3: 22 distribution

e R

Degrees of o

freedom 0995 099 0.975 095 0.90 0.10 0.05 0.025 0.01 0.005
1 — — 0001 0.004 0016 2706  3.841 5024 6635 7879
2 0010 0020 0051 0103 0.211 4605 5991 7378 9210 10597
3 0072 0115 0216 0352 0584 6251 7815 9348 11345 12838
4 0207 0297 04B4 0711 1064 7779 9488 11143 13277 14.860
5 0412 0554  0.831 1.145 1610 9236 11071 12833 15086 16.750
6 0676 0872 1237 1635 2204 10645 12592 14449 16812 18548
7 0.989 1,239 1.690 2.167 2833 12017 14067 16013 18475 20.278
8 1344 1646 2180 2733 3490 13362 15507 17535 20090 21955
9 1735 2,088 2700 3325 4168 14684 16919 18023 21666 23,589
10 2156 2558 3.247 3940 4865 15987 18307 20483 23.209 25.188
n 2603 3053 3816 4575 5578 17275 19675 21920 24725 26757
12 3074 35N 4404 5226 6304 18549 21.026 23337 26217 28299
13 3565  4.107 5000  5.802  7.042 19812 22362 24736 27688 29819
14 4075 4660 5629 6571 7790 21064 23685 26119 29.141 31319
i5 4.601 5229 6262  7.261 8547 22307 24996 27488 30578 32.801
16 5142 5812 6908 7962 0312 23542 26296 28845 32000 34.267
17 5697 6408 7564 B&72 10085 24769 27587 30191 33409 35718
18 6.265 7.015 8231 9300 10865 25980 28860 31526 34805 37156
19 6844 7.633 8907 10117 11651 27204 30.144 32852 36.191  38.582
20 7434 8260 9591 10851 12443 28412 31410 34170 37.566 39.997
21 8034 8897 10283 1 1391 13240 29615 32671 35479 38532 41401
2 8643 9542 10982 12338 14042 30813 33924 36781 40289 42796
23 0260 10196 11.689 13.001 14848 32007 35172 38076 41.638 44,81
24 9886 10856 12401 13848 15659 33196 36415 39364 42980 455359
25 10520 11.524 13.120 14611 16473 34382 37652 40646 44,314 46,928
26 11.160 12.198 13844 15379 17292 35563 38885 41923 45642 48290
27 11808 12879 14573 16151 18114 36741 40113 43194 46963 49.645
28 12461 13565 15308 16928 18939 37916 41337 44461 48278 50993
29 13121 14257 16047 17.708 10768 39087 42557 45722 49588 52336
30 13787 14954 16791 18493 20599 40.256 43773 46979 50802 53.672
40 20707 22164 24433 26509 29051 51.805 55758 59342 63691 66.766
50 297991 29707 32357 34764 37689 63167 67505 71420 76.154 79.490
60 35534 37485 40482 43,188 46450 74397 79082 83.298 88,379 91952
70 43375 45.442 48758 51739 65329 85527 90531 95.023 100425 104.215
80 51.172 53540 57.153 60.391 64278 96578 101879 106629 112,329 116.321
%0 50195 61754 65647 69126 73291 107565 113,145 118136 124116 128.299
100 67328 70065 74222 77929 82358 118498 124342 120.561 135807 140.169
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Table 4: Mann-Whitney U distribution

U, o= 0.05
1y
2 3 4 5 6 7 8 9 10
3 - - 15 17 20 22 25 27
4 - 16 i9 22 25 28 32 35
5 13 19 23 27 30 34 38 42
6 17 22 27 31 36 . 40 44 49
7 20 25 30 36 41 46 51 56
8 22 28 34 40 46 51 57 63
9 25 32 38 44 51 57 64 70
10 27 35 42 49 56 63 70 77
U, o =0.01
1y
nz 3 4 5 6 7~ 8 9 10
3 - - - - - - 27 30
4 - - - 24 28 . 31 - 35 38
5 - - 25 29 34 38 42 46
6 - 24 29 34 39 44 49 54
7 - 28 34 39 45 50 56 61
8 - 31 38 44 50 57 63 69
9 27 35 42 49 56 63 70 77
10 30 38 46 54 61 69 77 84

When the sample size increases above 10 for either sample, the Z approximation given in the text
works reasonably well. Here we give reduced version of the tables Jor the Mann-Whitney U
distribution. Test statistics larger than those given in the table will be significant at the given o
level. ny and ny refer (o the sample sizes of the two samples. " means that it is not possible fo
reject a null hypothesis with that o with those sample sizes.
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TableS Spearman&Pearsnn 1'1 COEfflLIBHtS e

Critical Values for the : - Critical Values for the
Spearman Rank Correlation Pearson Correlation Coeffic:
n a=010 a=005 a=001 n__ a=005 a=001
5 0.900 — - 4 0950 0.990
6 0.829 0.886 — 5 0.878 0.959
7 0.714 0.786 0529 6 0811 0917
8 0.643 0.738 0.881 7 0.754 0.875
9 0.600 0.700 0.833 8 0.707 0.834
10 0.564 0648 0.794 9 0666 0788
1 0536 0.618 0.818 0 - 0632 0.765
12 0.497 0591 0.780 n 0.602 0735
13 0475 0.566 0.745 12 0576 0.708
14 0457 0.545 0716 . 13 0.553 0.684
15 0.441 0525 0689 4 0.532 0661
16 0.425 0.507 0666 15 0.514 0.641
17 0.412 0.490 0.645 16 0.497 0.623
18 0399 0476 0625 17 0482 0.606
19 0.388 0.462 0.608 18 0.468 0.590
20 0.377 0450 0.591 19 0.456 0.575
21 0368 0438 0.576 20 0.444 0561
2 0359 0.428 0562 21 0433 0549
23 0351 0418 0.549 2 0423 0537
24 0.343 0.400 0537 23 0413 0.526
25 0336 0.400 0526 24 0.404 0515
26 0.329 0.392 0515 25 0.396 0.505
27 0323 0.385 0505 26 +0.388 0.496
28 0317 0377 0496 27 - 0381 0.487
29 0311 0370 0487 28 0374 0479
30 0.305 0.364 0.478 29 0367 0471
30 0.361 0.463
35 0.334 0430
40 0312 0.403
45 0.294 0.380
50 0.279 0.361
55 0.266 0345
60 0.254 0.330
65 0.244 0317
70 0.235 0306
75 0.227 0.296
80 0.220 0.286
85 0.213 0.278
30 0.207 0.270
95 0,202 0.263

100 0.197 0.256
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Critical Points for the Studentized Range g~ Statistic at @=0.05 7 | 1 1 | ]

Degrees of K
freedom :
(error) 2 13|45 16! 7| 819 |10}11112i113]124 11536117 |18[19120

5 3.64(4.60|5.22(5.67]6.03|6.33(6.5816.80(6.99{7.17{7,32{7.47{7.60{7.72|7.83|7.93(8.03|8.12|8.21
3,46|4.34]4.90|5.3015.63[5.90|6.1216.32|6.4916.65|6.7916.8217.03|7.14|7.24{7.34|7.4317.51{7.58
7 3.3414.16|4.68|5.0615.36/5.61|5.8216.00|6.16|6.30(6.43|6.55/6.666.76|6.85[6.94 | 7.02 7.10[7.17
8 3.2614.04|4.53|4.89(5.17|5.40(5.60|5.77|5.92|6.05|6.18|6.29/6.39/6.48|6.57|6.656.73{6.80|6.87
9 3.20(3.95|4.41{4.76{5.02|5.24|5.43|5.59|5.74|5.87(5.98]6.09|6.19|6.28|6.36(6.44|6.51{6.58|6.64
10 3,15|3.88|4.33{4.65(|4.91{5.12(5.30|5.46{5.60{5.72|5.83}5.93|6.0316.1116.19|6.27]6.34|6.40/6.47
11 3.11(3.82|4.26|4,57]4.82|5.03|5.20]5.35|5.49|5.61]5.71}5.81/5.90{5.9816.06{6.1316.20{6.2716.33
12 3.08(3.77|4.20|4.51|4.75|4.95|5.12|5.27|5.39|5.5115.61|5.71|5.80}5.88|5.95|6.026.09i6.15|6.21
13 3.06|3.73{4.15]4.45|4.69{4.88|5.05|5.19{5.32|5.43}5.53{5.63|5.71|5.79|5.86|5.93]5.99{6.05/6.11
14 3,0313.70{4.11]4.41|4.64]4.83|4.99{5.13{5.25{5.36|5.46|5.55|5.64|5.71/5.79|5.85]15.91{5.97]6.03
15 3.01{3.67!4.0814.37/4.59]4.78|4.54|5.08]5.20|5.31]5,40]5.49|5.57|5.65|5.72|5.78|5.85;5.90|5.96
16 3.00]3.65|4.05{4.33]4.56]4.74}4.90]5.03{5.15]|5.265.35}5.44|5.52|5.59/5.66|5.73]5.79]5.84/5,90
i7 2.9813.63|4.02|4.30/4.52{4.7014.86{4.99{5.11]|5,21}5.3115.39|5.47|5.54|5.61|5.67]5.73]5.79|5.84
18 2.9713,6114.00(4.28|4.49]4.67]4.8214.96]|5.07|5.1715.27}5.35|5.43|5,50|5.57|5.63|5.69(5.74|5.78
19 2.96|3.59]3.98|4.25{4.47|4.65/4.79|4.92|5.04|5.14|5.23|5.31|5.39|5.46/5.53|5.59|5.65|5.70|5.75
20 2.95(3.58(3.96|4.23|4.4514.62|4.77|4.90}5.01{5.11|5.20|5.26{5.36|5,4314.49|5.5515.61|5.66|5.71
24 2.92(3.53|3.90|4.174.3714.54{4.68|4.8114.92|5.01|5.10{5.16]5.25|5.32{5.38|5.4415.49]5.55]5.59
30 2.89(3.49(3.85{4.1014.30}4.46]4.60(4.7214.8214.92|5.00/5.08|5.15/5.2115.27]5.33|5.38|5.4315.47
40 2.8613.44|3.7914.0414.22|4.39|4.52(4.63}4.73|4.8214.90{4.98|5.04|5.11{5.16]5.2215.27|5.3115.36
60 2.83(3.4013.74{3.98]4.16/4.31|4.44|4.55|4.65|4.73|4.81{4.88(4.94/5.00{5.06|5.11|5.15|5.20{5.24
120 2.80]3.36{3.68]3.9214.10|4.24|4.3614.474.56|4.64/4.71|4.78|4.84|4.90]4.95|5.00|5.04|5.08/5.13

eo 2.7713.3113.63(3.86|4.03|4.17|4.2914.39|4.47|4.55|4.62| 4.68|4.74|4.80|4.85]4.89]|4.93]4.97{5.01

11
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