Jaypee University of Information Technology, Waknaghat
Make-up Examination, April 2018

B.Tech (ECE/CSE/IT) -~ Semester IV

Course Title: Probability Theory and Random Processes Max. Marks: 25 marks
Course Code: 10B11MA411 :

Course Credits: 4 Max. Time: 90 minutes

Note: Answer all the questions. Define random variables along with range where applicable.

Scientific calculators are allowed. Necessary statistical tables are supplied.

1. A diagnostic test has a probability 0.95 of giving a positive result when applied to a person
suffering from a certain disease, and a probability 0.10 of giving a ‘false positive’ when applied
to a non-sufferer. It is estimated that 0.5% of the population are sufferers. Suppose that the
test is now administered to a person about whom we have no relevant information relating to the
disease (apart from the fact that he/she comes from this population). (4 Marks)

(s) Find the probability that the test result will be positive.
(b) Given a positive result, find the probability that the person is a sufferer.

2. A supplier of kerosene has a weekly demand Y possessing density function given by (4 Marks)
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with measurements in hundreds of gallons. Find cumulative distribution function of Y.

3. Consider the follovﬁng joint density of X and Y (4 Marks)
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(a) Find the marginal density of Y.
(b) Find P(1/4 <X < 1/2|Y = 1/4).
4. The joint probability density function of X and Y is (5 Marks)
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0 , otherwise

Define new random variables by U=Y — X and V = vX. Find joint density of U and V.

5. A sender sends messages to a receiver over a wireless channel. Each message is transmitted 4
times. A single transmission of-a message is successful with probability 0.9. Among 4 transmis-
sions for a message, find probability that at least 3 transmissions are successful? - (3 Marks)

6. Let X = IQ of an individual and is normally distributed with a mean of 100 and a standard
deviation of 15. Suppose one individual is randomly chosern. ' (5 Marks)

(a) Find the probability that the person has an IQ greater than 120.

(b) Mensa is an organization whose members have the top 2% of all IQs. Find the minimum
1Q needed to qualify for the Mensa organization.
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