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UNIT I

I. (a) For some radioactive material in exponential decay
show that
Log2
T

K =

where TL,2 is the half-life.

(b) Hill’s emperical relationship between the load
being raised by a muscle and the Speced V with

which the muscle shortens is given as

P.T.O.
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(P+a)V = (P,—P)b

where a, b and P, are constants characteristic of
the grin musciec. How should the data from an |
experiment be plotted so as to permit an easy
determination of the constants a and b; assuming

P, was known from an independent experimént ?

2. Discuss the host-parasite problem by finding dy/dx
and sketching the trajectories in the xy plane.

i

(2) For the case when:

(i) the birth, rate equals the death rate in the
host population '

{ii) none of the parasites’ eggs hatch

(b) Investigate the solution in the neighbourhood of
x =y=0. Is the equilibrium state stable or
unstable ? )

UNIT II

3. Analyse and complete the.‘following.ANOVA Table

Sources SS . df  MS VR
Among Samples  14649.1514 3

Within Sarﬁples 57

Total 378600547
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4.

HIV — infected women who are also infected with
human papillomavirus (HPV) deleted by molecular
hybridization, are more likely to have cervical cytologic
abnormalities than are women with only one or
neither virus. The following data was collected by the
investigators. Is there a relationship between HPV
status and stage of HIV infection.

‘H'PV Status and Stagé of HIV Infection Among 96
Women

HIV

Seropositive  Seropositive
HPV symptomatic asymptomatic Seronegative Total
Positive 23 4 10 37
Negative 10 14 35 59
Total 33 18 45 . 96

Obtain the multiple regreséion -equation of the
following data collected by a hospital administrator
on 7 communities in the hospital’s catchment area :

Persons per . Index of Index
Community 1000 population availability of
" admitted during - of other indigency
study period  health services

I 616 6.0 6.3
2 532 44 55
3 65.5 .ot 3.6
4 64.9 8.1 5.8
5 727 9.7 6.8
6 522 48 7.9
7 50.2 7.6 4.2

P.T.O.
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UNIT 111

6. . Explain Hoppe’s urn model. Compute the expected
value of n, where 1-is the ball added in Hoppe’s urn.

7. (a) Define Ewens sampling formula.

(b) What is the conditional distribution of the number
of individuals with two alleles given that there
was exactly one mutuation ?
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