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1. Do not write anything on this question paper.
2. Answer question ONE (Compulsory) and any other TWO questions.

QUESTION ONE-25 MARKS

a) Define Biostatistics [2 Marks]
b) State and explain two types of data [4 Marks]
c) Differentiate between Type I error and Type II error. [4 Marks]

d) A new drug is being developed by a pharmaceutical company for the
treatment of lung cancer. The company will release the drug only if a
clinical trial indicates that it is effective on a majority of lung cancer
patients. The company’s scientists are confident that the drug is effective,
but they wish to make the claim based on the statistical evidence. Let p
be the proportion of lung cancer patients for whom the drug is effective.
How would you state the hypotheses? [S Marks]

e) A random sample of 120 recorded deaths in the United states during the
past year showed an average of 80.9 years. Assuming a population
standard deviation of 6.5 years, does this seem to indicate that the mean
life span is greater than 80 years? Use a=0.05.

[5 Marks]

f) Researchers wish to know if the data they have collected provide
sufficient evidence to indicate a difference in mean serum uric acid levels
between normal individuals and individuals with Down’s syndrome. The
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data consist of serum uric acid readings on 20 individuals with Down’s
syndrome and 22 normal individuals. The means are x; = 4.6mg/ 100 ml
and x, = 3.4mg/100ml. Use a = 0.01

QUESTION TWO-15 MARKS

[S Marks]

a) A sports trainer wants to know whether the true average time of his

athletes who do 100 metre sprint is 99 seconds. He recorded 15 trials of
his team and found that the average time is 98.3 seconds with a
standard deviation of 0.4 seconds. Do we reject his null hypothesis that
U =99 at a = 0.05?

[3 Marks]

b) The following are the head circumferences (centimeters) at birth of 20

infants:
33.3 | 33.8 | 33.3 | 33.8 |33.5 |33.7 |33.0 |33.7 |33.4 |33.5
0 0 0 S 1 0 3 1 2 8
33.4 | 33.3 |33.1 |33.3 |33.7 | 33.8 |33.4 |33.0 |33.0 |33.6
1 5 0 8 8 S 4 9 7 7
We wish to test H,: u = 34.5 against H,: u # 34.5. [12 Marks]

QUESTION THREE-15 MARKS

The table below contains 10 cases of Mother’s weight in Kg (Y) and infants
birth weight in Kg (X).

Y|59. |65. [63. |60. |63. |66. |60. | 67. | 55. | 64. |60. | 62.
7 5 4 9 6 0 S 8 7 1 2 8
X35 |34 |34 (32 |37 (33|37 [39 |37 3.0 3.8 |3.7

a) Fit the least squares regression equation relating the Mother’s weight
(Y) to the infant’s weight (X).

[8 Marks]

b) Calculate the correlation coefficient for your data. Comment on your
result.

QUESTION FOUR-15 MARKS

a) What is the test for means?

b) What are the four types of t tests?

[7 Marks]

[2 Marks]
[4 Marks]|

c) A random sample of 12 babies born at Kisii referral hospital had their
weights as follows;
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Assuming that the sample came from a normal population, investigate
the claim that the mean is greater than 2.5kg. Use a = 0.05.
[9 Marks]

QUESTION FIVE-15 MARKS

a) Analysis of amniotic fluid from a simple random sample of 16 pregnant
women yielded the following measurements on total protein (grams per
100ml) present:

0.67 0.70 0.78 0.82 0.79 0.85 0.87 0.71

0.84 0.73 0.64 0.86 0.80 0.73 0.61 0.60

Do these data provide evidence that the population variance is greater
that 0.75? Use a = 0.05. [7 Marks]

b) A researcher was interested in knowing if preterm infants with late
metabolic acidosis and preterm infants without the condition differ with
respect to urine levels of a certain chemical. The mean levels, standard
deviations, and sample sizes for the two samples studied were as follows:

Sample n X S
With condition 35 8.5 5.5
Without 40 4.8 3.6
condition

What should the researcher conclude on the basis of these results?
Use a = 0.05 [8 marks]
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STUDENT T TABLE

df\p | 0.40 0.25 0.10 0.05 0.025 0.01 0.005 0.0005
1 0324920 1000000 3077684 6313752 1270620 31.82052 6365674 6366192
2 | D2BBETS 0B16457 1885618 21919986 4302656 698456 992484 31.5991
3 | 0276871 0784892 1.637744 2353363 38245 454070 584097 129240
4 0270722 0740697 1533206 2131847 277645 374695 460409 86103
5 | 0267181 0726687 1475884 2015048 257058 336493 403214 68688
6 | 0264835 0717358 1439756 1.943180 244651 314267 370743 39588
7| 0263167 0711142 1414824 1894579 236462 299795 349048 54079
8 | 0287192 0L70638Y 1396815 1.859548 230000 189646 2 335539 50413
9 | 0260955 0702722 1383029 1833113 226216 282744 324084 4. 7809

10 DZE01ES 0699812 1372184 1.8124461 222814 2 TEITT 36927 4 5869
11 0259556 0697445 1363430 1.795885  22009% 271808 3.10581 4.4370
12 | 0259033 0693483 1356217 1782288 207881 268100  3.05454 43178
13 0, 258591 0693829 1350171 1.,770933 216037 265031 3.01228 4,2208
14 | 0258213 0692417 1345030 1.781310 204479 2e2449 257684 4.1405
15 | 0257885 0691157 1340606 1753050 213145 260248  2.94571 4.0728
16 | 0257599 0690132 1336757 1.745884 211991 258349 292078 40150
17 0257347 0689195 1.333379 1.739607 210982 256693 2859823 39651
18 | 0257123 0668364 1330397 1734064 200052 255238 287844 39de
19 0256923 0687621 1327728 1.729133 2.09302 253948 2.86093 38834
20 | 0356743 06BE954 1335341 1724718 208586 152798 284534 3.8455
21 0256580 0686352 1.323188 1.720043 207981 151765 283136 38153
22 | 0256432 0685805 1321237 1717144 207387 250832 281876 379
33 | 0356297 0685306 1319460 1.713872 206866 2 149587 280734 37ele
24 | 0.256173 0684850 1.317836 1.7106882 206350 249216 279694 37454
25 0256060 0684430 1316345 1.708141 205954 2438311 2. 78744 37231
26 0255955 0684043 1314972 1.705618 205553 247863 277871 37066
27| 0255858 0ueB3e85 1313703 1.703288 205183 247286 2.7706E 36858
28 | 0255768 0683353 1312527 1.701131 204841 246714 276326 36739
39 | 0E55684 06E3044 1311434 1659127 204523 146202 0 275639 36554
30 | 0.255605 0682756 1310415 1.657261 204237 245726 275000 3.60460
oo | 253347 06744590 1281552 1.644834  1.959%6 232635 257583 32905
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