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SECTION A
QUESTION 1 (COMPULSORY QUESTION] [40 MARKS]
a) Describe an unbiased estimator [5 Marks]

b) An agricultural experimenter, investigating the effect of the amount of nitrogen (x)

applied in 100kg per hectare on the yield of maize meal (y) measured in tonnes per

hectare, collected the data on the following table:

v 22 38 57 68 19 41 54 65
X 1 2 3 4 1 2 3 4
i.  Fit the least squares line for the data. [10 Marks]

Hi.

vi.

Is there sufficient evidence to indicate that the yield of maizé-meal is linearly related
to the amount of nitrogen applied? Use the 95% confidence to come up with your
conclusion. A [5 Marks]
Find a 95% confidence interval estimate for the slope of the amount of nitrogen usage
(B), to confirm the result you obtained in part (b) above. [5 Marks]
Predict the expected yield of maize-meal with 95% confidence if 250kg of nitrogen
per hectare are applied. [5 Marks]
Calculate the correlation coefficient () of maize-meal yield and the amount of
nitrogen used, and interpret what it means. [5 Marks]
Of what value is this linear model when compared to ¥ in predicting maize-meal yield?

[5 Marks]
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SECTION B

ANSWER ANY 3 QUESTIONS FROM THIS SECTION.

QUESTION 2 [20 Marks]

a) Describe a random variable, then differentiate between a discrete and continuous
random variable. [6 Marks]

b) State 3 characteristics that define a binomial experiment. [3 Marks]

c) In an experiment of rolling a fair die 1000 times:

i. Define the sample space for this experiment. [2 Marks]

ii.  Find the expected number of times that the number 5 comes up. [4 Marks]

iii.  Find the variance of this experiment. [3 Marks]

iv.  What is the standard deviation? [2 Marks]
QUESTION 3

a) List the five elements that are involved in a statistical hypothesis test. [5 Marks]

b} An experiment to determine whether a coin tossed 2000 times is fair or not is conducted.
Using = 0.05, set up and conduct a statistical test that will provide a range of values for
you to conclude that the coin is fair. \ [13 Marks]

c} If we use astricter value of a, say @ = 0.01, without doing any calculations, state whether

the range of values within which a fair coin will lie increases or decreases.  [2 Marks]

QUESTION 4

a) State two (2) properties of the function f(x), which is a probability distribution function
(pdf} of a continuous random variable. [4 Marks]
b} Suppose that X is a continuous random variable whose probability distribution function is

) . _(bx? 0<x<3
given by the following: f(x) = { 0, otherwise

i.  Whatis the value of b {constant) that will make f(x) a valid pdf? [8 Marks]
ii. FindP(l<x<2) [5 Marks]

iii. FindP(x>4) [3 Marks]
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QUESTION 5

in a 100 metre race, four (4) equally qualified athletes, Mbuso, Sipho, and Dan, and John

compete and the order of their finish in the race is recorded.

a) How many simple events are possible in this experiments? [3 Marks]

b) Since all the athletes are equally qualified, what is the probability that should be assigned

to each simple event? [3 Marks]
¢) What is the probability that Dan comes first in the race? [5 Marks]
d) What is the probability that Dan wins and Sipho comes second? [S Marks]

~ e} What is the probability that John is last in the race? [4 Marks]



Table C

B Standard Normal Distribution

Numerical entries represent the probability that a standard norma!l random variable

is between O and z where z=x_‘”'_

z 000 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
©.00 | 00000 . -00040. . 00080 00120 " 0.0160. | 00199 . 00239 - 00279 ~ 003197 00359
04 | 00338 00438 00478 00517 00557 00596 0063 00675 00714  0.0753
02 | 00793° 00832 00871 00910 © 00948 " 00987 01026 0.1084 01103 . 01141 -
03 | o178 01217 01255 01293 01331 01368 01406  0.1443 01480  0.1517
04 | 01554 01591 01628 01684 . 01700 01736 ~ 01772 01808 01844 .  0.1679
05 | 01915 01950 01985 02019 02054 02088 02123 02157 02190 02224
06 | 02257 02291 02324 02357 02389 = 02422 02454 02486 02517 0.2549
07 | 02580 02611 02642 02673 02704 02734 02764 0279 02823  0.2852
08 | 02881 02910 © 02939 02967 02995 03023 03051 03078 - 03106 . 03133 .
09 | 03153 031868 03212 03288 03264 03280 03315 03340 03365  0.3389
10 | 03413 03438 03461 03485 03508 . 03531 03554 03577 03599 03621
11 | 03843 03665 03686 03708 03720 03749 03770 03790 03810  0.3830
12 | 03849 03863 03868 03307 03925 03944 03952 03080 03997 04015
13 | 04032 04049 04066 04082 04099 04115 04131 04147 04162 04177
14 | 04192 04207 04222 04235 - 04251 04265 04279 04292  04306. 04319
15 | 04332 04345 04357 04370 04382 04394 04406 04418 04429 04441
16 | 04452 04463 04474 04484 04495 04505 04515 - 04525 04535 0.4545
17 | 04554 04564 04573 04582 04501 04509 04608 04616 04625  0.4633
18 | 04641 04649~ 04656 - 04864 04671 04678 04686 04693 04699 - 04706
19 | 04713 04719 04726 04732 04738 04744 04750 04756 04761 04767
20 | 04772 04778 - 04783 04788 04793 04798 04803 04808 04812 04817 .
21 | 04821 04826 04830 04834 04838 04842 04846 04850 04854 04857
22 | 04851 . 04864 . 04868 04871 04875 04878 04881 . 0.4884 . 04887 0.4890
23 | 04893 04895 04808 04901 04904 04906 04303 04911 04913  0.4916
24 | 04918 ' 04920 - 04922 04925 04927  0.4929 04931 04932 04934 04936
25 | 04938 04940 04941 04943 04945  0.4946 04948 04949 04951  0.4952
28 | 04953 04955 04956 04957  0.4950 . 04960 . 0.4961 04962 . 04963 0.4964
27 | 04965 04966 04967 04968 04969 04970 04971 04972 04973  0.4974
28| 04974 04975 04976 04977 04977 04978 04879 04979 04380 . - 0.4981
29 | 04981 04882 04982 04983 04984 04984 04985 04985 04986 04986
30 | 04987 04987 04987 . 04983 04988 - 04989 - 04989 04989 ~ 04990 04990
31 | 04900 04991 04991 04991 04992 04992 04992 04992 04993  0.4993
32 | 04993 . 04993 04994 - 04994 04994 - 04994 - 04994 04995 04995  0.4995
33 | 04995 04995 04995 04996  043% 04996 0499 04996  0499%  0.4997
34 | 04997 04997 04907 04997  0.4997 04997 04997  0.4997 0.4998

884

0.4997



Table D

2] Critical Values of t

——
Area in Dne el
0.100 0.050 005 6010 0005 Left Tail
Area o Two Tails
o 0200 0100 2,050 0020 a0
1 3078 8314 12.708 atezt 63557
2 188 200 433 6ses . o5
2 1538 2353 182 4581 5841
4| s am . ame L amr o asm
5 4% 2015 2511 336 2032
& lap. - cse zaw . s ami
7 1415 1895 2365 2.9%8 3499
s - 139 Um0 208 2886 0 .33 Right Tail
s 1383 189 2.262 282 3.250 &
Cwo | a0 sz o 22w - agsk o 3369 S
1 1363 1796 2201 2718 3,106 o
12 1ass ez 2 zes 808 0
13 1350 1m 2160 285 a2 ot
) 1345 s s asu o2em i
15 1341 1753 2131 2602 2347 . 6 + t
16 197 s -zl - . 2583 2021
" 1433 1740 2118 2567 289 .
R 130 173 2101 sz 2878 Two Tails
19 1.328 1728 2,003 2539 2861 !
n | s s 2085 258 2845 H
n 123 1721 2080 2518 2831 '
n e unr 20m 258 281 Hrea )
7 1318 1714 2088 2500 2807 7 v
u 1318 1 BT R N 2797 P : ¢
2 1316 1,708 2,060 2485 2787 —t 0 #
2 1315 1706, 205 - 2478 2718
7 1314 1703 2052 247 2m
2 1313 0 2088 2467 2763
2 1311 1699 2045 2482 2756
Y 1310 1697 2042 2457 2750
a 1308 159 2040 2483 2
2 138 1594 287 - 28 - z7as
u 1307 1881 201 2441 218
ER 1306 - 1688 208 Cpau 2719
£ 1304 1.688 2024 2420 2n2
® 1303 e 2o 2432704
& 1301 157 201 2412 2680
50 12w e 2008 2408 zed
55 1,297 167 2004 239 2668
& 128 7L 2000 23% 2680
7 1204 1867 1504 2381 2648
-8 1202 1884 180 23m4 2538
% 1291 1862 1987 2368 2632
1 1290 1880 1984 2384 2626
120 1288 1658 1380 2358 2817
200 | 1288 - 1683 12 " 25 2801
Eo 1284 1650 1968 2328 259
w0 | 1z 1se 0 1sss 2336 . 2565
500 1283 168 1985 23% 2565
T 1288 e 1 23w . 2582
1000 1282 1846 1962 23% 2581
- iz 1ss . 180 ame 25
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APPENDIX

Useful Formulae

n: i i= ) — P
1. Sy = Yic1 Xi¥i — Gl 20y Yie1(xi —X) (7 — )

n

Gy x)? —
2, 8, =X ng - "‘L,I{‘L" = Yi=1(x; — x)?

@?:1 J’i)z —

3. Syy =X ¥i— " (i — ¥)?

7. MSE = 35E

n-2

8. TSS =S5,

2
o. ssR ==l

SX).‘

10.SE($) = J MsE (24 &)

Binomial Probability Distribution Function

n—x

f@x)=PX=x)= (D P =4 (nm

Normal Probability Distribution Function

1
oVvan

e w*/(20")  _ o< x<oo
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