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LS{Z02:Biostatistics. Mid-Semester Test.
Date: Februa,r'y 22,2010. 3:30 - 5:00 Ph,I. Marks : 20
Instructors: Dr. Robelt J.Cliandran,t Dr. Dipj1,611 put

. 
Section I: Answer all questions. Marks: 2 x 4:8

1. \4rlrat ts a rand.om ttariable? Illustrate *,ith an exarnple.

2. Suppose )/ou are to take clinical lneasul'enents on n1 aclult Dlen. ?r2 adult \volnell: and rr,3

children. You tnake them stand beside each other in a single ron, to take measurelrents. In ho.iv
lnally different wavs can you a.rrange t,hem so that indivirluals of a given t5,pe are contiguous?
(Note: The order of individuals matters).

3. Considel two independent rolls of a fair 6-sided die. \\/e define three e.vents, .4 : {1st roll is
L; 2, or 3l, B : {1st roll is 3, 4, or 5}, and C : {the sum of the tvr,o rolls is g}. Areihe events
A, B, and C independent?

4. A deatll $ras recorded in a hospital ICU where tlrree kinds (A, B, C) of complications coulcl
have been respotisible, but it is unclear rvhich occurred. It is knon n thal cause A is respo'sible
for 50% of such deatlis aud causes B and C for 25% each under silnilar circurnstances. What is
the probability that the death occulred due to cause A? Illustrate the pr-obabilit.v rule that t,ouu'ill use to solve tliis.

Section II: Answer all questions. Marks: 3 x 4: 12

5' Flom past expet'ienee, the epicentres of LA% of the earthquakes are rvitlfn 50 kni from a
nuclear power plant' Now, consider a sequence of 10 such eaithquakes and let X be the number
of earthquakes whose epicenters are u,ithin 50 km from the nuclea, power plant. Assurne that
the distances associated with different eartirquakes are independent ranclom yariables and that
all the earthquakes have the same probabilities of having their epicenters at distances within 50km' Then' r'i'hat is the probabilitv mass function (pmf) if Xf Ancl what is the probability that
none of the 10 earthquakes will occur within 50 krn frorn the power poirrt?

6' If X and Y are two independent random variables, then consider a linear function of X andY such that Z : aX - bY (where, o and b are coustants). Show that the rariauce of Z isgiyen
by Var(Z) : a2Var(X) + b2Var(\,).

7' An oil company conducts a geological study that indicates that an exploratory oil rvell shouldhave a ZoTa chanc'e of striking oil. SupPose that the compary, is drilling a series of such wells arrd
each drilling is an independent event. \\rhat is the probabilitl, that the first strike comes on thethird well drilled? What is the probability that the third strike comes on the seve'tli uell
drilled?

8. Suppose that there are 5 storrns per t€ar otr average. Assume that tle occurrence of suchstorms is a Poisson process. Then, what is the probablhty that ilre tine betrveen two
consecutive storms rvill be less than one month? (Hint: Consider that T is the tirne interval
between tu'o consecutive events, artci use the cumulative distribution function of T).
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