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SUBJECT: ENGINEERING MATHEMATICS IV [MAT-2206]
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Time: 3 Hours MAX. MARKS: 50

Instructions to Candidates:

s Answer ALL the questions.
%+ Missing data may be suitable assumed.

It is suspected that a patient has one of the 3 diseases A1, A2, As. Suppose that the
population percentages suffering from these illness are in the ratio 2:1:1. The patient

1A. | is given a test which turns out to be positive in 25% of cases of A1, 50% cases of Az, | 4
90% cases of As. Given that out of 3 tests taken by the patients, 2 are positive. Find
the probability that he has illness Aai.

In a bombing actions, there is 50% chance that any bomb will strike the target. Two
1g. | direct hits are needed to destroy the target completely. How many bombs are required = 3
to be dropped to give a 99% chance or better for completely destroying target?

Let Xi and Yi, #I1,...,25 be two independent samples from normal distributions
1C. | N(0,16) and N(1,9) respectively. Let X and Y denote the corresponding sample 3
means. Compute P(X>Y).
If x is a random variable taking values 0, 1, 2, ... with pdf p(x) = ab™ where
aand b are positive numbers such that a+ b = 1. Find the m.g.f of X. IfE(X) = m, 4

and E(x?) = m,. Show that m,= m, (2m, +1).

2A.

Let X,, X,, ... ,X, be a random sample of size n from N(6,,0,), —0<0, <0 3
and 6,>0. Then find MLE for 6, and 6,.
Two independent observations X; and X, are made on a random variable X with

2B.

pdf f(x;@):exg_l, O0<x<1, where >0. To test H,:0=1 against 2
2C.

3
H,:0=2,it is decided to reject H if XX, > s Obtain the power of the test.

Let X, Y be 2 independent random variables having pdf f(x)=e™,0<x<oo and
3A. | g(y)=2¢?,0<y<o0.Find the pdfof Z=X+Y. 4
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Two defective tubes got mixed up with 2 good tubes. The tubes are tested one after
the other till the last defective tube is found. Find the probability that the last
3B. | defective tube is obtained in the
a).2" test. b).3' test c).4t test.

Suppose that the joint pdf of the two dimensional random variable (X,Y)
x2+’;—"";0=::x=::1, 0<y<2

0 elsewhere '
Compute i) P{X > g} i) PLY < X}.

A computer in adding numbers rounds each number off to the nearest integer.
Suppose that all rounding errors are independent and uniformly distributed over
(-0.5,0.5). If 1500 numbers are added what is the probability that the magnitude of | 4

3c. | is given by f(x,y) = {

4A. the total error exceeds 15? How many numbers may be added together inorder that
the magnitude of the total error is less than 10 with probability 0.9?
4B A random sample of size 15 from a normal distribution N(p,o?) yields X=32 | 5

and s®=4.24. Determine a 90% confidence interval for o°.
The distribution of blood groups A, AB, B, and O among the population of a region

is predicted to be 53%, 2%, 4%, and 41%, respectively. To verify this, a
ac. | sample of 200 people are tested and 98, 10, 12, and 80. People are found to | 3

belong to the respective groups. Is the data consistent with the hypothesis at 0.05

level of significance?

Steel rods are manufactured to be 3 inches in diameter but they are acceptable if they
are inside the limits 2.99 inches and 3.01 inches. It is observed that 5% are rejected
as owversize and 5% are rejected as undersize. Assuming that the diameter are 4

SA. normally distributed, find the standard deviation of the distribution. Hence calculate
the proportion of rejects if permissible limits are widened between 2.985 inches and
3.015 inches.

58 With the usual notation, Prove that p,,=*p,, if Z = aX+b and w = cY+d where | 3
a,b,c,d are constants.

5C Suppose that X is uniformly distributed over (-1, 1). Let Y =4—X?. Sketch Y and 3

find the pdf of Y, say g(y). Also verify that g(y)is a pdf.
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