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EXAMINATION JANUARY 2024
Engineering Economics and Management

[Time: 3:00 Hours] [Max. Marks: 100]
Instructions: 1) Attempt any five questions in all.
2) Itis compulsory to answer two questions each from Part-A and Part-B
3) Answer any one question from Part-C.
4) Figures to the right indicate marks.
PART - A
Q1 a) Demand and Supply functions for the manufacturing company are as follows: 6
Demand equation: Qd = 140 - 8P, Supply equation: Qs = 40 + 6.5P
i) Calculate the market equilibrium price/output combination.
ii) Draw the demand and supply schedule for price ranging from %5 to ¥12.
b) Examine 'stable prices' as an objective of macroeconomics. Explain any one 6
measure used by government to track prices or measure overall price level.
¢) Explain the chief characteristics of Law of demand. 4
d) State various determinants of Investment. 4

Q2

Q3

b)

<)

b)

©)

d)

Why is forecasting an important part of the planning process? Determine the Linear 10
regression equation for the following data. Find sales for next period.

Year 2018 2019 2020 2021 2022

Sales ('000) | 60 62 67 73 80
Is Inflation good for an economy? Explain the various measures taken to control 6
Inflation.

Due to an increase in cost of production, the supply of a product decreases. Explain
this concept with the help of supply shift.

What is the yard stick for e€conomy's performance? Explain the effect of inflation on 6
Real and Nominal GDP.

Sometimes there is a situation where the quantity demanded exceeds quantity 6

supplied. Explain the statement with 3 graph indicating surplus.

ABCS po?ts Company manufactures football footwear. It gave Rs 50 discount on the 4
Rs 500 price of a football footwear, and the sales rose from 9,000 to 10,000 units in
the month of August. Calculate the Price elasticity for the football footwear.

Write a short note on Gross National Product.
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PART -B
With a neat diagram and suitable examples, explain conflict resolution strategies 8
"Delegation of authority is not loss of power, it is enhancement of power".
Elaborate. 6
The degree of decentralization varies from department to department in the same
organization. Why does this happen? 6
What are the common barriers to communication in an organization? How can these 8
be overcome?
"The concept of Management by Objectives has made management more result 6
oriented". Elaborate.
What are the different patterns of leadership style? Give advantages, limitations and 6
suitability
What do you mean by Departmentation? Explain Departmentation by products, 6
Matrix Organization is functional plus project Organization. Explain 4
What can management do to motivate the staff in an industrial organization? 6
Elaborate on Maslow's Theory of Motivation
Write a short note on Social responsibility of engineers. 4
PART -C
Participation & shared rewards are building support for change. Justify 6
Explain the types of span of management and list the advantages and disadvantages 6
of each.
Describe the various factors determining aggregate Supply. 4
Write a short note on market demand. 4
Resistance to change is often viewed negatively? Explain possible benefits of 8
resistance to change in an organization.
Describe the various factors determining aggregate demand. 4
State the different principles of Microeconomics. 4
Planning & control are often thought of as a system. What do you understang from 4
the statement?
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Statistical Communication Theory

[Time:3:00 Hours] [Max. Marks:100]
Instructions: 1) Answer any five question by selecting two question from Part A, two
questions from Part B and one questlon from Part C
2) Each question carries 20 marks '
PART - A
Q.1 A) For a certain binary, communication channel, the probability that a transmitted 4

'0" is received as '0' is 0.95 and the probability that a transmitted '1' is received as
'1"is 0.9. If the probability that a ‘0" is transmitted is 0.4, find the probability that.

i. A ‘l'is received

ii. A 'l'was transmitted given that a 'l' was received.

8
B) For bivariate probability distribution of (X, Y) given below, find P (X < 1), P (Y<
NPX<SLY<3),PX+Y<4). .
Y |1 2 3 4 5 6
0 0 0 1/32 2/32 2/32 3/32
1 1/16 1/16 1/8 1/8 1/8 1/8
2 1/32 1/32 1/64 1/64 0 2/64
C) If a discrete Random Variable X has the__ distribution function F given by: 8

( 0, forx<O0
1/4, for0<x <1

Sforisx<3
2 for3sx<s
\ 1,forx =5

Obtain probability mass function and sketch the gra h of PMF and CDF. Evaluate:
(DP(X=3), (ii) P (0 <X<3) (iii) P(1<X<5) usmggé SF. an . Evaluate:

1
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Q.2 A) Derive the expression for PSD of biphase signal. 8
B) Explain any three the following terms: | ' 6
1) Ensemble Average |
2) Wide-sense Stationary
3) Ergodic Process
4) Autocorrelation
C) A WSS random pfocess X(t) with autocorrelation RXX (7)=0.5¢2 || is fed as 6

input to an LTI system with impulse response h(t) = e u(t). If Y(t) is system output
find its autocorrelation. :

Q.3 A) The phase error tracking device has probability density: 5

_(kcosx, for0<x<m/2
f@) = { 0, elsewhare

Find value of constant k and also find mean and variance of random variable.

B) A lot contains 10 articles,4 with minor defects and 2 with major defect. Two , 7
articles are chosen at random from the lot (without replacement). Find the
probability that:

1) Both are good

2) Both have major defects
3) Atleast 1 is good

4) Atmost 1 is good

5) Exactly 1 is good

6) Neither has major defects
7) Neither is good

C) For the random process {X(t) | £0},X(t) is given by X(t)=Acos(8 t)+Bsin(8t) 8
where A and B are independent normal random variables each with mean 0
variance ¢, and 6 is a constant. Obtain the mean, auto- covariance, Varianc:e and
auto correlation coefficient of the random process.

PART -B

Q.4 A) Prove that Power of sum of two noise waveforms is equal to sum of individual 8
power?

B) Derive the expression for Noise bandwidth of RC filter.
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C) Given a white noise of magnitude n = 0.001 pW/Hz is fed to the following:
1) an RC low pass filter of R = 1 kilo ohm and C = 0.1 pF
2) an ideal Low pass filter with bandwidth = 1 kHz

3) a differentiator followed’by an ideal low pass filter defined in (2). For
differentiator consider proportlonallty constant 7=0.01 unit. Fmd output power

in each case.
A) Write the expression of Baye's Risk 'R'and minimize it for the design of Minimum
Bayes Risk Detector for binary hypothesis.

B) Determine the NP test for distinguishing between the hypotheses HO: p= 0 versus
H1: p =1 based on the observed sample x [0] ~ N (u, 1). Then, find the Type I
error (PFA, where PFA is probability of false alarm) and the Type I error (PM = 1
- PD, where PM is the probability of a miss). Finally, plot PM versus PFA.

C) Consider the DC level in WGN detection problem and assume that we have
probability of false detection as 10 and probability of detection to be 0.99. If the

SNR is 10 log10 Az/ o> = -20 dB, determine the necessary number of samples N.

A) Explain Neyman-Pearson (NP) approach to signal detection with a simple example
of hypothesis testing.

B) Describe the frequency domain characterization of noise and then define the power
spectral density for the same noise waveform.

PART - C

A) Derive an expression for mean and variance of:
1) Gaussian Distribution
2) Binomial Distribution

B) If X(t)=A cos(wo t+16) where A and w0 are constants. Further if 6 is uniformly
distributed over [-1,1] then prove that the process is WSS.

C) Prove that if an input to the linear system is WSS then output is also WSS. Further
write the expression for autocorrelation functlon and PSD of the output.

A) If noise n(t) is rep_resented as superposition of noise spectral components and the
'k'th frequency interval is given by:
nic (1) = ax cos(2mkAft) + bisin (2nkAft)

The above is a stationary random process. Prove that coefficients ak and by are
Gaussian random variables, uncorrelated with one another and are uncorrelated
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also with the coefficients of a spectral components of differeht frequency.

B) A low pass signal (within 4 kHz) of strength 0.01 W passes through a distorted 6
channel defined as H(f) ——— 2000 j 1k

Gaussian noise of magnitude 10 W/Hz. At the receiver side there is an equalizer
which exactly matches the channel within the frequency of interest (upto 2 kHz)
and zero elsewhere. Find SNR at the output of equalizer.

and is also corrupted w1th an addltwe white

C) What is hypothesis testing? Discuss binary hypothesis tééting and mhltiple
hypothesis testing. : 4



