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USN 15SMAT41
Fourth Semester B.E. Degree Examination, July/August 2021
Engineering Mathematics - IV
Time: 3 hrs. ’ D, %Max. Marks:80
Note: Answer any FIVE full questions.
1 a Findy atx = 0.4 correct to 4 demmal places given g—y =2Xy +d. y(O) 0 applying Taylor’s
X
series method upto third degree term : (05 Marks)
b. Using modified Euler s method. find y(0.2) correct to four decimal places solving the
equation y' = x —y’, y(O) =1 faking h =0.1. Use modlﬁed Euler’s formula twice. (05 Marks)
€. Use fourth order Runge —= Kutta method to solve (x +y)— =1,y(04)=1atx= 0.5 correct
to four decimal places.“ 4 ' (06 Marks)
. y & . dy y-x N
2 a. Using Runge-Kutta method of fourth order, find y(0.2) for the equation g ,y(0)=1
, X Yy+x
by taking h = 0.2. (05 Marks)
b. Apply Milne’s method to find y-atx= 1.4 correct to four decimal places given j—y =x" +%
X
and the following data y(1) = 2,’y(1.1) = 2.2156, y(1.2) = 2.4649, y(l. 3)%2 7514. (05 Marks)
¢. Find the value of y at. x'= 44 by applymg Adams — Bashforth zmethod given that
5xj—+ y*—2=0 with the initial values of ¥y yg =1,y = 1.0049, y> = 1.0097, y; = 1.0142
corresponding to the values of x : xg = 4 xl =4.1m, x,=4.2, x; =4.3. (06 Marks)
3 a. Apply Milne’s predictor — corrector method to compute y(O 4) given the differential
equation y” +3xy’ — 6y = 0 and the following table ofinitial values. (05 Marks)
x L'0%f 0.1 0.2 0.3
y | 1} | 1.03995 | 1.13803 | 1.29865
y | 0.1 | 0.6955 | 1258 | 1.873
b. Prove that J, (x) :J—ifsinx. 6 b (05 Marks)
2 nx 4
c. Express f{x) = 4x’ + 6x* + 7x + 2 in terms of Legendre polynomials. (06 Marks)
4 a. 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)
b. Prove the Rodrigues formula: P, (x) :F dd . (x2 =" (05 Marks)
n! dx
c. Obtain the series solution of Bessel’s differential equation x’y” + xy’ + (x* +n?)y = 0.(06 Marks)
5 a. State and prove Cauchy’s — Riemann equation in polar form. (05 Marks)
b. Discuss the transformation W = Z2. (05 Marks)
c¢. Using Cauchy’s residue theorem evaluate :

_[ ZCOSZ e where C: |Z" 1|: 1. (06 Marks)

L(z-2)
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Find an analytical function whose real part is e A [fxz —y*)cosy +2xysin y] ! (05 Marks)

2z

Evaluate : I

__©  dzwhereC is the cirele [z| = 3. (05 Marks)
c (Z+l)(Z—2) i L

Find the bilinear transformation whichimaps the points Z = 1,i,—1 intow =0, 1, .
" b (06 Marks)

A random variate X has the fbrll'Qawing probability function for various values of x

AT T [ 2 [ 34576 i |
0 K |2K | 2K | 3K | K |2K" | TK*+K |

PO |
Find: i)K ii)Bvaluate P(x < 6) P(x = 6) aid P(0 < x<5). (05 Marks)
Find the mean and standard deviation of the exponential distribution. (05 Marks)

The joint pm_!?m'ability distribution table for two random variables X and Y as follows :

-
XN\ :
21 10102 owleds

¥2 | -1| 4 | Sy

2 [02]01%0a | 0

P )

Determine :

i) Marginal distribution of X and Y

ii) Expectation'of X
iii) SDofY % N

iv) Covarianceof XandY . e

v) Correlationof X and Y. .. % O T (06 Marks)

A random variable x has the following dens.it)"'rifunction :

wf(x) = Kx°, 0 <x <3
0, otherwise

Evaluate : 1) K% i) P(1 <x<2) di)P(x<1) iv) 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)=— |e.£dz
then A(-_q_.495's) =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 i) without replacement. By (05 Marks)

Two athletes A and B were tested according to the time (in seconds) to'run a particular race
with the following results. ; :

Athlete A~ |28 {30 |32 333329134
Athlete B. [ 29|30 |30 |24 | 27 |29

Test whether you can dis.cr}wminﬁte between the two Athletes. (toos = 2.2 and togs = 2.72 for
11d.1). & (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 supported 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

2o = 7.815 for 3d.f.

o

0T 1127 3 4

*x
£ | 122 ] 60915 2 1
(05 Marks)
0%] O e
Show that P=100 1| is a regular stochastic matrix. Also find the associated unique
1 ]
7 30 |
fixed probability vector. g : (06 Marks)

* ok K koK
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USN 15EE43
Fourth Semester B.E. Degree Examination, July/August 2021
Transmission & Distribution
Time: 3 hrs. . <%, Max. Marks: 80
Note: Answer any FIVE full questions.

1 Explain with the help of line diagl:ani a typical transmission and distribution system scheme

indicating the standard voltages - (06 Marks)
Derive the expression for sag in overhead transmission line conductor with supports at same
levels. ; (08 Marks)
Mention different types of insulators. (02 Marks)

An overhead transmission line at river crossing is supported from two towers at heights 40
meters and 90 meters above water level, the horizontal distance between the towers being
400 meters. The maximum allowable tension is 2000 kg. Find the clearance between the
conductor and water at a point midway between the towers. Weight of conductor is 1 kg/mt.

(08 Marks)
A string of 4 insulators has a self capacitance equal to 10 times pin to earth capacitance.

Find (i) Voltage distribution of vatious units as a percentage of total voltage across the
string and (ii) String efficiency.. (08 Marks)

Derive an expression for the inductance of a 3~phasé lines with equilate’i“al spacing.

(06 Marks)
Determine the inductanee / km of a double eircuit 3-phase line as shown in Fig. Q3 (b). The

transmission line is transposed within each circuit and diameter of each conductor is 15 mm.

(10 Marks)
SO .
w 1 a
Fig. Q3 (b)
Derive an expression for the capacitance of a two wire line. (08 Marks)

Find the capacitance of a single-phase 2 wire-line 40 km long consisting of 2 parallel wires
of diameter 5 mm each, 1.5 mt apart also determine the capacitance considering earth effect
if the height of the conductor is above ground is 7 meters. (08 Marks)
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Derive the expression for ABCD parameters of a medlum transmxsswn line using nominal T

method. (08 Marks)
A single phase medium transmission line 80 km long has the following constants:

Resistance / km = 0.3125 Q Reactance / km = 1.0 Q

Susceptance / km=17.5x107°S Receiving end voltage = 66 KV

Assuming that the total capacitance of ling.is" localized at the end alone. Determine
(i) Sending current (ii) Sending end voltage “(iii) Regulation (iv) Line losses

(v) Effi cwncy g

The line is delivering 15 MW at 0.8 p. f. laggmg (08 Marks)

Derive an expression for sendmg end voltage and current for long transmission line using
rigorous method. (10 Marks)

Explain Ferranti effect in iong transmlssxon lines, with the help of a phasor diagram.
(06 Marks)

What is meant by gradmg“‘@f cable? Explain capacm@ce grading. (08 Marks)
A single core lead coyered cable has a conductor diameter of 3 cm with insulation diameter
of 8.5 cm. The cable is insulated with two dielectric with permittivities 5 and 3 respectively.
The maximum &icsses in the two dielectries are 38 KV/cm and 26 KV/cm respectively.

Then calculate radial thickness of insulatinglayers and the working voltage of the cable.
(08 Marks)

State and explain factors affecting corona and corona loss. (08 Marks)
A 132 KV, 3 phase line with 1. 956 cm diameter conductor in built so that corona takes
place, if the line voltage exceeds 210 KV(rms). If the value of potential gradient at which
ionization occurs can be taken as 30 KV per cm ‘Find the spacing between the conductors.
Assume 6 =1 and My ='1. Sy (04 Marks)
Write a note on dlS!‘upllVe critical vo Itage. (e ® (04 Marks)

Draw and explain:the phasor diagram for an AC distributor. Wlth power factors referred to
the receiving end voltag,e 9 (08 Marks)
A two wire distributor 1200 mt long is loaded as shown in Fig. Q9 (b), B is the mid point.
The power factors at the two load points refer to,thé:voltage at C. The impedance of each
line is 0.15+ j0.2 ohm. Calculate the sending en¢vc¥[tage current and power factor at point

Cis220 V. 4 (08 Marks)
A ‘Y 8 -
| Fig. Q9 (b)
Explain radial feeders and parallel feeders for AC distribution system. (08 Marks)

A 3-phase star connected system with 230 volts between each phase and neutral has
resistance of 4, 5 and 6 € respectively in the 3-phases. Estimate the current flowing in each
phase and the neutral current. Find the total power observed. (08 Marks)

% %k %k %k %
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USN | AN 15EE45
Fourth Semester B.E. Degree Examff'%ﬁatlon July/August 2021
Electro Magnetlc“Field Theory | :"*a;,
Time: 3 hrs. 3 Max Marks:80
Note: Answe_r an__yFI VE full questions.'g,;“
1 What are scalars and vectors?" EXplam dof product and cros‘s: ;njoduct Give the relationship

between Cartesian and cylindrical coordinate system. ’ (08 Marks)
Derive an expression for electrlc field intensity for an “infinite line charge lying on z — axis.
LN~ gl (08 Marks)

. W
¥y

State and cxplam Gauss law and hence drive an expressmn for divergence theorem.

(08 Marks)
If D= xyjzz_ﬁx;xzyzz ay+x’y’za,c/m’. Fi‘nd ;
i) An expression for p, (volume charge density)
ii) Total charge within the cube defined by 0 <x <2;0 < ygijfs-%-z, 0<z<2m. (08 Marks)

; oy

Derive energy expanded or.wofk done in movmga pd'fnt charge in an e‘l’gctnc field. With
usual notation prove that I—E?ﬂ% VV. !«4 e (08 Marks)
Find the electnc field strbﬁg‘th at a point M(l 2 —1 )m given the potentlal
V =3x% +2y’z + 3xyz volts. : & (08 Marks)

i %
o,
.

Discuss the boundary conditions at: the “interface between two dielectric of different
permutivities. Y 4 (08 Marks)
Determine the capacitance of capacntor con51stmg of two parallel plates 30mm x 30cm
surface area separates by Smm inair. What is thégatal energy stored by the capacitor. If
potential'is charged to a potemlal difference of SOOV" What is the energy density? (08 Marks)

A
o

Derwe Poisson’s and Laplace equations startmg from point form of Gauss law. (08 Marks)
Dctermmc whether the'following potential field satisfy the laplace equation or not?

IV =35 +z,w ii) V=rcos ¢ + z (08 Marks)

State and exp,fﬁm Biot — Savart law'afid Amperes circuital law. (08 Marks)
Find the magnetic field mten51ty and flux density at a point ‘P’ for the current circuit show

in Fig.Q6(b).
Iﬁ?r

Fig.QG(b) (08 Marks)
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State and explain Lorentz force equation. ’\,‘ (08 Marks)

A point charge Q =—50nc is moving in a magne eld of density, B = 2.~ 34, + 53, mT

with a velocity of 6 x 10°m/sec. Calcula - Tforce in the directio&éﬁgiﬁed by the unit

vector = —0.482,—0.6a,+0.64a,. '\y : (08 Marks)
&

Obtain the relationship between @ o interns of relative i@seabilities of the two media

My, and H, - (08 Marks)

Calculate the inductance menoid of 600 turns svound on a cylindrical tube 6cm in
diameter. The length of. be is 60cm and the me%&is air. (08 Marks)

n is point form and integral form for time varying fields. (08 Marks)
for Maxwell’s 2™ &tion for time varying field from Ampers

Write Maxwell’s e
Derive an exp

Circuital Lf@ﬂk =J+ %) ; * (08 Marks)

é

State e@lain pointing theore {S (08 Marks)
The ic field of uniform plaw%ﬁve is given by & :
yv/m i

E = 40sin(30mx 10°t — 212) 3 +40c0os(30m x 10°t

Find : {b
i) Frequency of operati o,
ii) Wave length

iii) Direction of p p@aﬁon of wave Q &

iv) Associateﬁetic field. %j ° &-— (08 Marks)
Q f

¢

N*****
- e
(‘»

&

& o{ @

*’ Q“" 4
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USN 15EE46
Fourth Semester B.E. Degree Exani%hation July/August 2021
Operational Ampll[!gljg ‘and Linear Ic’s@
Time: 3 hrs. % W y ‘Max. Marks:80
Note: Answerany FIVE full questions:
1 Explain with the block diagram atypical operational amplifier;:" (06 Marks)

Explain with a neat circuit diégiam the operation of instrumentation amplifier. (05 Marks)
An inverting amplifier has, R, = 82kQ and R, =.270Q, i) determine the voltage gain
ii) calculate a new reSIstance for R, to give Acy, = 60. (Refer Fig.Q1(c)).

Fxg‘ Ql(c) Inverting Ampllﬁ g (05 Marks)
Explain with a neat circuit diagram the operation oﬁﬂlﬁ‘erence amplifier., (06 Marks)
Explain with a neat circuitdiagram of a open loop,op-amp conﬁguranons ? (05 Marks)
Using a 741 op-amp, design a non inverting ‘amplifier to have,a voltage gain of
approximately 66. The signal amplitude is to be 15mV. (05 Marks)

Explain the operation of first order hlgh.Pass ﬁlter with its cu:!.:ult diagram and its frequency
response. i W'Y 4 (06 Marks)
Explain with a neat sketch the operanon of LM 317, IC positive voltage regulator. (05 Marks)
An unregulated DC power supply output changes from 20V to 19.7V when the load is
increased from zero to maximum . The voltage also.inereases to 20.2V when the AC supply
increases by 10%. Calculate theiéad and source effects and the load and line regulation.

®, (05 Marks)

&

Explain with a neat circu‘it diagram the operation of an adjustable output regulator.

(06 Marks)
“Explain with a bldck dlagram and resporise curve how band stop filter can be obtained using
low pass, high‘pass and a summing Cireuit. (05 Marks)
Design a second.order low pass filterat a high cut off frequency of 1 KHz. (05 Marks)
Explain the operation of op-amp based RC phase shift oscillator with the necessary circuit
diagram. (06 Marks)
Explain with neat circuit'diagram and wave forms the operation of a zero crossing detector.
r (05 Marks)

Design a inverting Schmitt trigger circuit to give triggering points of +2V. (05 Marks)

Explain with neat circuit diagram and waveforms the operation of non-inverting Schmitt

trigger. (06 Marks)

Explain with circuit diagram the signal generator output controls. (05 Marks)

Design the Wein bridge oscillator using op-amp to produce a 1KHz, +9V output. (05 Marks)
1 of2
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Sketch and explain the working of op-amp sampl% hold circuit. (06 Marks)
Explain the operation of a full wave rectifier cirw sing a precision half wave circuit and a

summing circuit. (05 Marks)
Explain the operation of the Dual slope i tor ADC with neat s and wave forms.
b (05 Marks)

Explain with the neat circuit di %operatlon of R —2R DAC.” (06 Marks)
Explain with the help of sche am and wave form peration of digital Ramp
ADC. (05 Marks)
Explain with neat circuit dia e operation of a voltage follower peak detector.

& (05 Marks)

What is phase locked%s? Explain the operatl@ working of the building blocks of
PLL. (08 Marks)
Explain with the@%lock diagram the mte&structure of 555 Timer. (08 Marks)

Explain wi ¢ neat circuit diagram anﬁheforms the design of Astable multivibrators.

P (08 Marks)
Explajnfs‘&.mctional block diagr:}pfgf the integrated circuit 565 PLL system. (08 Marks)
& y * K ok k K %
& 23 &
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1SMATDIP41

USN
Fourth Semester B.E. Degree Examination, July/August 2021
Additional Mathematics - Il
Time: 3 hrs. . ' Max Marks: 80
Note: Answer any FIVE full questions.

01 -3 -1

1 Determine the rank of the matrix A= - by applying elementary row
1 1 42 70

transformations.
: : etttk Al :
Find the inverse of the matrix 5 3 using Cayley Hamilton theorem.

Solve by Gauss elimination method
2% +y+d =i

4x+11y—-z=33

8x -3y +2z=20

Al T -2 0
Find the eigen values of A=|-2 6 -2
0 -2 5
Solve the system of equations by Gauss elimination method.
X+y+z=9
Xx—2y+372=—8
2x+y—-z=3
Find the rank of the matrix by reducing it to echelon form.
-2 -1 -3 -1
r 2 3 B
1 0 1851
0 1 1 1
Solve d%_“.dy +5y =0 subject to 3{»:2, y=1atx=10.

dx & )
Solve (4D — 4D’ - 23D* +12D + 36)y = 0.

Solve by the method of variation of parameters d—)z/ +y=tanx.
X

Solve d;); = 4914- 4y = > +cos2x.
dx”  dx
Solve y" +2y' +y=2x +x*
Using the method of undetermined coefficients, solve y" -5y’ + 6y =e™ +x
1 of 2
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Find the Laplace transform of (i) i-;—e (ii) sinSteos2t (05 Marks)
Find the Laplace transform of %
f G here f{t + f(t) 06 Mark
t)y= = Do
(t) - %<t<a where a)=1( X ( arks)

t, O<t<4

Express f(t) = {5 in terms of unit step function and hence find L[f(t)]. (05 Marks)

cost, O<t<m :
Express f(t)={cos2t, n<t<2n in terms of unit step function and hence find its

cos3t, tS2n

Laplace transform. . (06 Marks)
Find the Laplace Transform of (i) t sin at  (ii) e (05 Marks)
If fit)=1%0<t<2andfit+2)=f(t) fort>2, find L[f(t)]. (05 Marks)
Find the inverse Laplace Transform of T—ZSL (05 Marks)
s gYs + 29
Find the inverse Laplace transform of cot"(i) (05 Marks)
a

Solve by using Laplace Transforms: %—t-— - 4—(3j—+ 4y ei, ¥(0)=0,y(0)=0. (06 Marks)

Solve the initial value problem y" + 4y’ +3y e condmons with y(0) = 1, y'(0) = 1 using

Laplace Transforms. : (06 Marks)
Find the inverse Lgplac':ﬁe Transform of ZS {2 (05 Marks)
s°(s+3)
2 ;
Find the inverse Laplace Transform of log el (05 Marks)
s(s+4)(s—4)

A box contains 3 white, 5 black and 6 red balls. fa ball is drawn at random, what is the
probability that it is either red or white? 4 (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 A, B and C produce respectively 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 with P(A UB) :%, P(K) 4% and P(AnB)=—, find P(A), P(B)

and P(A ~ 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.
: (06 Marks)
& b * %k ok ok K
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