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USN 15SMAT41
Fourth Semester B.E. Degree Exammatlon July/August 2021
Engineering Mathematlcs - 1V

Time: 3 hrs. | <" Max. Marks:80
Note: Answer any FIVE full questions. A
1 Find y at x = 0.4 correct to 4 dec:lmal places given :— 2xy +4; y(O) = 0 applying Taylor’s

series method upto third degree term (05 Marks)
Using modified Euler s method. find y(0.2) correct to four decimal places solving the
equation y' = x —y?, y(0) =1 taking h = 0.1. Use modified Euler’s formula twice. (05 Marks)

Use fourth order Runge Kutta method to solve (x-i-y)g =1,y(04)=1atx=0.5 correct
X

to four decimal places. ; (06 Marks)

Using Runge-Kutta method of fourth order, find y(0.2) for the equation gl P ,y(0)=1
' ’ X Y+X

by taking h = 0.2. - (05 Marks)

Apply Milne’s method to find y at x= 1.4 correct to four decimal places given % =x* +%
; X

and the following data y(1) = 2,7y(1.1) = 2.2156, y(1.2) =  24649 y(1.3)=2,7514. (05 Marks)
Find the value of y at x'= 4.4 by applymg Adams — Bashforth method given that

Sx:—+y —2 =0 with the initial values ofy yg =l =1 0049 y>=1.0097, y3 = 1.0142
corresponding to the values of x : xg =4, xl =4, lm X2=4.2, X3 =43, (06 Marks)
Apply Milne’s predictor — correctOr melhod to compute y(O 4) given the differential
equation y" +3xy’ — 6y = 0 and the followmg table of'initial values. (05 Marks)
x L Owt 0.1 0.2, 0.3

y* |12 | 1.03995 ] 1. 13803 | 1.29865
Ly ]0.1]06955 | 1258 | 1.873
Prove that J, (x) =, ﬂi ssinx. : (05 Marks)

2 X

Express f(x) = 4x’ + 6x%+ 7x + 2 in terms of Legendre polynomials. (06 Marks)

Given y"— xy" — y = 0 with the initial conditions y(0) = 1, y'(0) = 0, compute y(0.2) using

fourth order Runge — Kutta method. (05 Marks)
Prove the Rodrigues formula. P, (x) = -2—“1—’ dd“" (x*-1)". (05 Marks)
Obtain the series solution of Bessel’s differential equation xzy” +xy'+(x*+ nz)y =(.(06 Marks)
State and prove Cauchy’s — Rtemann equation in polar form. (05 Marks)
Discuss the transformation W = Z7. (05 Marks)

Using Cauchy’s residue theorem evaluate :

J 2€05% 4, where C: z—-1|=1. (06 Marks)

2—2)
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i

Find an analytical function whose real part is ¢ [(xf:— y*)cosy +2xysin y] : (05 Marks)
2z
Evaluate J-——e——— dz where C is the circle |z| = 3. (05 Marks)
2 (z+Dz—2) e 4 ¢

Find the bilinear transformation which maps the points Z=1,i,—1 into w = @, 1;00.

A (06 Marks)
A random variate X has the following probability function for various values of x
A T2 3 45761 7
P} 0 | K [2K[2K | 3K | K- | 2K | 7TK"+K
Find: i)K ii)Bvaluate P(x < 6) P(x > 6) and P(0 < x<5). (05 Marks)
Find the mean and‘standard deviation of the exponential distribution. (05 Marks)

The joint probability distribution table for two random variables X and Y as follows :

e - Yz
o1 01 ]02] 0%]603

ey | -1 4 | BN

2 (02010 | ©
Determine : oy, ¥

i) Marginal distribution of X and Y .

ii) Expectation of X

lll) SDoftY g" b, 0 v

iv) Covariance of X and Y . ' .

v) Correlationof X and Y. . " B (06 Marks)

4

A rafdom variable x has the following density function :
%, 2 4 Y e

()= i 0<x<3
4 0, otherwise

Evaluate : iK™ if) P(1 <x<2) Lii)) Px< 1) i) P(x>1) v)Mean. (05 Marks)

In a quiz contest of answering ‘Yes’ or “No’ what is the probability of guessing atleast 6
answers correctly out of 10 questions asked? Also find the probability of the same if there
are 4 options for a correct answer. (05 Marks)
In a normal distribution 31% of the items are under 45 and 8% of the items are over 64. Find
the mean and S.D of the distribution. It is given that if :

P(Z) = T;_; je/dz

then A(f0:1495 8)=0.19 and A(1.405) = 0.42. (06 Marks)
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The weights of 1500 ball bearings are normally distributed with a mean of 635gms and S.D
of 1.36gms. If 300 random samples of size 36 are drawn from this population, determine the
expected mean and S.D of the sampling distribution of means if sampling is done :
i) with replacement ii) without replacement. \ (05 Marks)
Two athletes A and B were tested according to the time (in seconds) to'ruin a particular race
with the following results.

Athlete A_ |28 {30 (3233 [33[29]34
Athlete B. {29 |30 |30 |24 |27 29

Test whether you can discriminate between the two Athletes. (toos = 2.2 and to2 = 2.72 for
11d.1). u (05 Marks)
A student’s study habits are as follows. If he studies one night, he is 70% sure not to study
the next night. On the other hand if he does not study one night, he is 60% sure not to study

the next night. In'the long run how often does he study? (06 Marks)

The mean and S.D of the maximum loads sﬁpported by 60 cables are 11.09 tonnes and 0.73
tonnes respectively. Find : i) 95% ii) 99% confidence limits for mean of the maximum loads
of all cables produced by the company, (05 Marks)

Fit a Poisson distribution for the following data and test: the goodness of fit given that
245 =7.815 for 3d.£. 4

e 4 0 1 2
i 122 | 601 15 2 1

(%)
N

(05 Marks)
01 0 -®,
Show that P=[0-0 1| is a regular stochastic matrix. Also find the associated unique
i)

fixed probability vector. - O _ (06 Marks)

O B T
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GEGSSCHENED

USN 15SEC43
Fourth Semester B.E. Degree Exammatmn July/August 2021
Control Systems
Time:3hrs. 4 i , : Max. Marks:80
Note: Answer any FIVE full quesl.rom '
1 List the merits and demerits ofopen loop and closed loop control systems. Give at least one

example each? (05 Marks)
Explain the block diagramrrule regardmg

i) Combining blocks in cascade

ii) Moving a summingpoint after a block

iii) Moving a take-off point beyond a block. (05 Marks)
For the electrical eircuit shown in Fig.Q1(c) construct the block diagram.
R - L8

5
3 T

v
(&) —[-C*‘ NO) cm ; \L°

— iy

Fig.Ql (c) g (06 Marks)

For the two port network shown in Fig.Q2(a), obtain transfer function of Vi(s)/1i(s).

e o F
TT ? _IE:' A4 | _L L T
e A _1‘.}‘
v _A‘A, 1l Vu“'»’
Lo ‘
L& Ty |
Fig.Q2(a) : (05 Marks)

For the system shown inFig.Q2(b), i) Write the differential equation describing the system
ii) Draw Force — voltage analogous electrical circuit.

—

23]

k_&_ ] K~
ey
A et 7 A P
B, 8-]_
Fig.Q2(b) (05 Marks)

For the signal graph shown in Fig.Q2(c), find the transfer function, using Masoris gain
formula.

=¥y

6

Fig.Q2(c) (06 Marks)
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Derive the time response of second order system for the.underdamped case. subjected to unit

step input. (10 Marks)
; s(s+1) ’
For the unity feedback system G(s)=————=—=—. Determine the e of the system,
g y )= 2+ 3e10) PP 7
B Cm 2 2
error co-efficients and steady state error fo%jﬁgﬁt r(t)=1+3t +12- . (06 Marks)

@, 4

Explain the following time domain ,specxﬁcatlons of a second order system :

i) Rise time ii) Peak time iii) Maximum over shoot iv) Settling time. (04 Marks)
The open loop transfer functvxon of a unity feedbacks»g%omrol system is given as
k
G(S)=—— SIS+ D) . By what factor the system gain ,5K has to be multiplied to decrease
overshoot from 75% to 25% (Y (06 Marks)

For the system shown in"Fig.Q4(c), determine the value of ‘a’ whlch gives damping factor
0.7. What is the stea’dy state error to unit ramp mput for valve of ‘a

> m) t T \CG-)
‘ '-TEE) &
J| s ?l
Fig.Q4(c) (06 Marks)
Explain the terms ‘Relative'stability” and Condluonal Stablllty (04 Marks)
State and explain Routh- Hutwn:z criterion. (04 Marks)
Sketch the root loci to determine the stabihty of the system G(s) g ak o . (08 Marks)
ws(s+1)(s+3)
State the differ%nt rules for the cons_trug'ﬁdn of root locus. (08 Marks)

The open loop transfer function’ of a unity feedback system is given by
k ?g%“ ;
G(s)= D 7
S(s+3)(s +s5+1)
Find the value of K. that vfill cause sustamed oscillation and hence find the oscillation
frequency. (08 Marks)

Define the following with reference to Bode plots :
i) Gain margin

ii) Phase margin

iii) Gain cross over frequency

iv) Phase cross over frequency. , (06 Marks)
Construct the bode plot for awnity feedback control system with G(s) = —M
s(s+2)(s+95)
its gain margin and phase margin. Comment on the stability. (10 Marks)
Sketch the pola;'pldf of G(s) ——-%. Show all the steps involved. (06 Marks)
s+
Sketch the Nyquist plot for the open — loop transfer function G(s)H(s)= L
" (s+2)(s+4)
Determine the stability of the closed loop system by Nyquist criterion. (10 Marks)

2 0of3



10

£

15EC43

List the properties of state transition matrix. (06 Marks)
What is sampled data control system? (02 Marks)

Obtain the state model for the electric network shown in Fig.9(c). Select i; and V. as state
variables.

|/ Fig.Q() | (08 Marks)

What is signal reconstruction? Explain it with sample and hold circuit. (08 Marks)
Obtain the state transition'matrix Q(t) of the following system.

HH _.'JH

Also obtain the inverse of the state transition matrix ¢'(t). (08 Marks)

* % % ok k

N
£
-

v

&
S
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GBS GHENE

USN 15EC44
Fourth Semester B.E. Degree Examinatiiﬂin, July/August 2021
Signals and Systems
Time: 3 hrs. ) : Max. Marks: 80

Note: Answer any FIVE full questions.
1 Check whether the following system is™#) linear or nonlinear ii)”'*ﬁfime invariant or time

variant iv) Stable or unstable v)invertible or non invertible y(n) = log (x(n)) (06 Marks)
Sketch the following signals and‘determine their even and oddécomponcnts
x(n) =u(n+2)-3 u(n-1)=2u(n->5) (06 Marks)
Represent the given s:gnal x(ﬁ shown in Fig Q1(c) using baSlc signals.

o '1(19 %

-3 —21 -,I 4 1 ﬁ 4
s
“Fig Ql(c) : (04 Marks)

Check whether the fo]lowmg s1gna1 are perxodlc or not. If periodic, determine the
fundamental period : %

i) x(n) = COS[ ' J Sin (’2“) ii) x(t) = {2(:03 [ . J i|Cos(nt)Sm(1rt) (06 Marks)
_ A, for 0<t <D h
A rectangular pulse x(t)= - in applied to.an.integrator circuit, find the total
A 0, Elsewhere %
energy of the output y(t) of the integrator. ’ (05 Marks)

A staircase signal x(t) that may be viewed as a superposition of four rectangular pulses.
Starting with rectangular pulse shown in Fig Q2(¢), constant and express x(t) in forms of g(t)

Fig Q2(c)
(05 Marks)

Find the overall impulse response of a cascade of two systems having identical impulse

responses, h(t) =2[u(t) —u(t - 1)]. (08 Marks)
Find the d:screfc time convolution sum given below.
y(n) = B"u(n) x&" u(n) ;| p|<1;of <1. (08 Marks)
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a. A LTI system has impulse response h(t) =t u(t) + (10 — 2@ u(t —5)— (10 = t) u(t — 10).
Determine the output for the following input x(t) = 8(t + 2). 3(t—5). (05 Marks)
b. Evaluate the discrete time convolution sum given belo =u(n) x u(n—3). (08 Marks)

c. State three properties of discrete time convolution. (03 Marks)
a. Find the step response of a system whose im ponse is given by
h(t) =u(t + 1) —u(t —1). " (04 Marks)

b. A system consists of several subsystem connected as shown in Fig Q’S(b). Find the operator
H relating x(t) and y(t) for the following stem operators.

H; : yi(t) = xi(t) xi(t = 1) : Q"
Hy @ ya(t) = | x2(0) | N o
Hs : y3(t) = 1 + 2x3(t) Q:;‘l) &

Hy : ya(t) = Cos (y3(1)) A~

(05 Marks)
c. Obtam the DTFS coefficient of X’ﬁ;) Cos[%n +§} .?
Draw : i) Magnitude spe,eiéfqm ii) Phasﬁgégrum. y (07 Marks)

|-
a. State the following pr ?@ﬁles of DTFS. '
i) Linearity ii) Time shift iii) ﬁ'equen&‘ghjﬂ iv) ParsevaMRelatlonshlp v) Convolution
. - _é.

vi) Modulatio ¥ s QF“” (06Marks)
b. Evaluate the’ epresentation (éﬁe signal, x(t) = §m (2nt) + Cos (3mt). Sketch the
magnitude and phase spectra. ' ¢ (07 Marks)

¢. For the{@ulse response h(n n below deter whether the corresponding system is
i) mq@ ess ii) causal iii {fgble

h(n)“ u(n) — 2u(n—1)a\ N ¢ (03 Marks)

(’@Qmpute the DTFT@J%Jh?glgnal

4&;@) = [%J fu(n3)Zu(n-2)} (06 Marks)
b. State and %he following ptg}&:;les of Fourier Transform.

i) Frequeriy ifferentiation ii) Cinearity. (06 Marks)
c. State Samplmg theorem. /, 5 (04 Marks)
a. Specify the Nyquist raf Nyqulst intervals for the following signals.

i) g(t) = Sin ¢ (200t) i) ga(t) = Sinc? (200t). (04 Marks)
b. Obtain the Fourggransform of the signal x(t) = ¢™ u(t) ; a > 0. Draw its magnitude and

phase spectra % (06 Marks)
c. State and explain the significance of following terms under DTFT

i) Parseval’stelation ii) Convolution iii) Time shift. (06 Marks)

20f3




10

1SEC44

&

Explain the properties of ROC. <) (04 Marks)
£ n‘ﬂ‘

Determine the z-transform of x(n) ——u(—n—1)+ —,“ u(n) Find the ROC and pole-zero

locations of x(z) in the Z-plane. )y 3 (06 Marks)
A causal system has input x(n) and outpui; y(%) Fmd the impulse respy&: of the system, if
x(n) = &(n) + S(n -)+— S(n 2) %.3' %@’;‘1

&

¥(n) = 8(n) - %a(n =) % Motk

State and prove the followmgv properties Z-transform 4) Initial value theorem ii) Time

reversal property. 5 A (06 Marks)
s N, =]
Find the inverse Z-transform of x(z) = ﬁ ROC:|<|z|=2 (06 Marks)
o I #
. P’ 4 . . +1
Determine whether the system is causal a d" st;ble H(z)= zi—— (04 Marks)
. o 4%; Z +7z-5/16
Wk kK ok *
: S

n'. .
s Q v ‘x%
J £
(_‘
P
%
- '-,‘_" __V‘T"
N, Ny
4 p
A
L} £ 9
P4 "4
. & ,,!“#‘&
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USN
Time:
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b.
c:
3 a
b.
e
4 a.
b.
c.
S a
b.

P W

Fourth Semester B.E. Degree Examing;tidﬁ,-July/August 2021
Principle of Communiq&tfon Systems

3 birs: Y _ Max. Marks: 80

Note: Answer any. FM full questions. ”“ﬁ

Explain in detail Quaderture carrier mulhplexmg and demuitlplexmg systems. (05 Marks)
With relevant equations and dlagramsggxplaln the generatlon of AM waves using switching
modulator. (05 Marks)
Consider a two stage modulator where the message mgnaJ occupies a band of 0.3KHz to
4 kHz and the two carrier frequenc:es are fi = IOKH_z and f; = 100KHz. Evaluate the
following :

i) Sidebands of DSB §§C waves at the output of product modulators

ii) Sideband at the output of Band pass filters ~ ™
iii) Passbands and gtard bands of two BPF’s

iv) The order of the two filters assummg?al least 15dB attenuation between the passband

and stop band. (06 Marks)

Fa-
L

L

4

Explain the working of practical synchronous cost as receiver system for demodulating DSB
— SC wave! S N (06 Marks)
Define percentage modulatioris WIth relevant equatlon ‘illustrate the time domain and
frequency domain characteristics of single Tone a.mg"lgllde modulated wave. (05 Marks)
An audio frequency signal 10Sin 21 x 500t jis' used to amphtudc dulate a carrier of
50 Sin 2 x 10°t. Calculate" i) Modulation mdex i) Sideband frequeﬁ”ﬁes iii) Amplitude of
each sideband iv) Bandwidth v) Total power«delivered to the load of 6002 vi) Plot the
frequency spectrum. ' 3 e {05 Marks)
Define modulatlon index, frequencys, dov1at10n and derlve the time domain and frequency
domain representation of wide barid FM. (07 Marks)
With relevant diagram, oxplamﬂthe balanced slope memod of FM demodulation. (05 Marks)
An angle modulated signal mtxepresented by 8(t)%- 10 Cos[2m x 10° + 5 Sin 2000zt + 10 Sin
3000 mt}volts. Find the follo;gvlng
i) The power in the modulated signal across 1Q resistor
ii) Frequency deviation,
1) The deviationratio

- iv) The phase deviation

v) The approxunate transmnssmeandeth Br. (04 Marks)
With block dlagram, explain the iinear model of PLL. (08 Marks)
Write short notes on Non lineatity and its effects in FM system. (04 Marks)
Explain FM stereo multlplexmg in detail. (04 Marks)

For a random process X(t) define mean, correlation and covariance function. Explain the
properties of autocorrelation function. (06 Marks)
In a communicationreceiver, the first stage is a tuned amplifier with an available power gain
of 20dB and a'noise figure of 10dB. The output of the amplifier is given to the mixer stage
whose noise figure is 20dB. Determine the overall noise figure of the system. (05 Marks)
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Show that the area under probability density functio is always equal to unity.
(05 Marks)

Define white noise and plot the power spectr%%\my and autocorrelation function of Ideal

low pass filtered white noise. (08 Marks)
Define Noise equivalent Bandwidth and n%“the expression for the(ﬁgl (08 Marks)

Show that the figure of merit of a n%FM receiver for single tone modulatlon is %[3

(} A\ (08 Marks)
With neat diagram, explain i @u the noisy receiver moﬁ? (05 Marks)

Explain the capture effect u}"% ’ (03 Marks)
y

Derive the equation fi gure of merit of an @ceiver operating on a single tone AM.

(06 Marks)

Explain FM thres effect and its reduction methods. (04 Marks)

Give the impo f pre-emphasis and d&mphasis in frequency modulation. (06 Marks)

¢ &E' "
State and @m sampling theorem. State Nyquist rate and Nyquist interval. (10 Marks)
Calcu hé*hyquist rate and nyquist ifiterval for
&
(06 Marks)

i) =3 Cos 50nt + 10 Sin 3007+ Cos 100mt
A A

) %)= 2—1-COS (4000 1) Co €10007 1)
s
Explain Quantization @ Quantization neise’and show that tﬂg output signal to noise
ratio of an uniform qua ize increases exgw’fmlly with t%’mereasmg number of bit per

sample. (10 Marks)
With neat block&ram, explain TD&

%’ (06 Marks)
Q}**** &4&

‘Q 2 of 2




Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

1SMATDIP41

USN
Fourth Semester B.E. Degree Examii_lation, July/August 2021
Additional Mathematics - Il
Time: 3 hrs. ~Max. Marks: 80
Note: Answer any FIVE full questions.
01 -3 -1
. : 1 0 )
1 Determine the rank of the matrix A = G by applying elementary row

1 1 32 0

transformations.
; 1 4
Find the inverse of the matrix [2 3} using Cayley Hamilton theorem.

Solve by Gauss elimination method
2x+y+4z=12

4x +11y—z'=33
8x—3yF+22=20
7 =2 0
Find the eigen values ofitA=-2 6 -2
=2
Solve the system of equations by Gauss elimination method.
X+y+z=9
X—2y+32="8
2x ty—7=3
Find the rank of the matrix by reducing it to echelon form.
-2 -1 -3 -1
1 2 3 1}
1 0 155
0 ] | 1
Solve d%_. §+5y:0 subjccu:'ft'b d—y:Z, y=latx=0.
dx dx dx

Solve (4D" — 4D’ — 23D* +12D + 36)y = 0.
2

Solve by the method of variation of parameters :—Z +y=tanx.
X

dh):' ,4f‘l+4y =e”* +cos2x.
dx®  dx

Solve y" +2y' +y =2x +x*

Solve

Using the method of undetermined coefficients, solve y” -5y’ + 6y = ¢’ +x
1 of2

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)
(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)
(06 Marks)
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—at =bt B
Find the Laplace transform of (i) %— (ii) sin Steos2t (05 Marks)
Find the Laplace transform of =N
E, 0<t<$ A
F (1) = a where f(t +a) = f(t) (06 Marks)
—E, 7 < t<a :
t, O<t<4 :
Express f(t) = s i in terms of unit step function and hence find L[f(t)]. (05 Marks)
A 5 -
cost, O<t<m
Express f(t)=4{cos2t, n<t<2n in terms of unit step function and hence find its
cos3t, tS 29
Laplace transform. (06 Marks)
Find the Laplace Transform of(l) tsin at (ii) tPe™ &l (05 Marks)
If fit)=1,0<t<2andf(t+2)=f{t) fort> 2, find L[f(t)]. (05 Marks)
Find the inverse Laplace Transform of T?tl— (05 Marks)
4 s“ 445+ 29
Find the inverse Laplace transform of cot“(i} (05 Marks)
a

W)

Solve by using Laplace Transforms (cilT{ 4 4%+ 4y = e”;m:?y(()) =0, y'(0)=0. (06 Marks)

Solve the initial value problem y"+4y'+3y =¢"" conditions with y(0) = 1. y'(0) = I using

Laplace Transforms. (06 Marks)
Find the inverse Laplace Transform of ZS‘+ 2 (05 Marks)
s (s+3)
; ; s’ +4
Find the inverse Laplace Transform of log| ————— (05 Marks)
s(s + 4)(s=4)

A box contains 3 white, 5 black and 6 red balls. If a ball is drawn at random, what is the
probability that it is either red or white? (05 Marks)
The probability that a person A solves the problem is 1/3, that of B is 1/2 and that of C is
3/5. If the problem is.simultaneously assigned to all of them what is the probability that the
problem is solved? (05 Marks)
Three machines Ay B and C produce respectwely 60%, 30%. 10% of the total number of
items of a factory. The percentages of defective output of these machines are respectively
2%, 3% and:4%. An item is selected at random and is found defective. Find the probability
that the item was produced by machine C. (06 Marks)

State and prove Baye’s theorem (05 Marks)
If A and B are events w1th P(AUB) = 4, P(X) =§ and P(AnB) =%. find P(A), P(B)

and P(A n B). (05 Marks)

Three students:A, B. C, write an entrance examination. Their chances of passing are 1/2, 1/3

and 1/4 respectively. Find the probability that

(i) atleast one of them passes  (ii) all of them pass (iii) atleast two of them passes.
i (06 Marks)

* %k %k *k Xk
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