2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

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

USN 17MAT31
Third Semester B.E. Degree Examina,tifQii, fuly/August 2022
Engineering Mathematics ¢ i
Time: 3 hrs. L Whd Max. Marks: 100
Note: Answer any FIVE full questions, c[1005i11g ONE full question frmeach module.
"~ Module-1
1 Find the Fourier Series of f{(x) = {_ g> —m<x<0

Ix , O<x<m

Hence deduce that —]*12—4' —3-13« + v + =T ~ T (08 Marks)

& i g

N : -5 il . il 0 1

Find the Fourier Half — range sine series of f{x) =< X =Xt (06 Marks)
p & s 12—-%x , I<x<2

Express y as a Fourier Series upto first harmonics for the following table : (06 Marks)

X|0|1p2 |3]4]5
Y |[4]8]15]7]6]2

Compute the first two harmonics of the Fourier Series of f(x) given the following table :
X : 0 |n/3|2n/3 | n [ 4n/37| 50/3 | 2n |
fx): 1101419 |17 15| 1.2 | 1O}

= g (08 Marks)
Find the Fourier series of f{x) = x* — 2 when -2 <x <2. o (06 Marks)
| g e Jéosx C 0<xdlS
Obtain the Fourier Cosine series for f(x) = 2. (06 Marks)
' % % 0, Tex<n
, Module-2 s
Find the Infinite Fourier transform of .
1 _<_ 2 Lo
fix) = . |u]Ea and hence evaluate J. SN A% ix . (08 Marks)
0, |x|>a Wy X

If the Fourier sine transform of f(x) is given by Fy(a) = g e, find the function f(x).

: (06 Marks)
Find the Z ~transform of 3n — 4sin r14_7r + Sa. (06 Marks)
OR
. ) ; -ax ¢ cosix
Find the Fourier Cosine transform of e™*, hence evaluate '[ ——dx. (08 Marks)
i o X +a
Find the inverse Z — transform of —L (06 Marks)
(2-2)3z-1)
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Solve Upez — Supey + 6u, =1, withup=0,u; =1, by usingZ — transform method.(06 Marks)

Module-3
Calculate the coefficient of correlation and obtain the lines of regression for the following
data :

x:[1]2]3 4«5 6171819
y: | 9[8[ 10 121113 [14]16]15

(08 Marks)
Fit a Parabola to the following data :
Ix:{1]2]3]4]5
Sy 21617810

(06 Marks)
Use Newton — Raphson method to find a real root of equatron xsimx+cosx=0nearx=1u,
correct to four dec1mal places , ‘ (06 Marks)

' OR
In a partially destroyed laboratory record of correlation data, the following results only are
available - Variance of x is 9. Regression equations are 8x — 10y + 66 =0, 40x — 18y =214.
Find i) the mean values of xand y i) standard deviation of y 111) the coefficient of
correlation between x and y. (08 Marks)
By the method of least squares fit a straight line to the following data : as y = ax + b.
x: [ 1[2]3]4}5)
ly:[14]13]9[5]2]

; ~ (06 Marks)
Compute the real root ofthe equation x logio X — 12 2 0, lying between 2.7 and 2.8 correct
to four decimal places, using the method of false position. (06 Marks)
¢ Module-4

Given sin 45°=0.7071 , sin 50° = 0.7660 , sin 55° = 0.8192 , sin 60° = 0.8660, find sin 57"
using an appropriate Interpolation formula.. (08 Marks)
A curve passes through the points (0, 18) , (1,710) , (3, -18) and (6, 90). Find the
polynomlal f(x) using Lagrange s formula. - (06 Marks)

- rd 0.6

. 1 . .
UseSrmpson’s (gj rule to find '[ 3 dxﬁ, by taking seven ordinates. (06 Marks)

- OR

Given f(40) = 18: f(50) = 204 , f(60) = 226, f(70) = 250 , f(80) =276, f(90) = 304, find
f(38) and f(85) using suitable Interpolatron formulae. (08 Marks)

Use Newtorr s divided difference formula to find f(40), given the data :

x ]0]2[3 ] 6
fx) | -4 214158

(06 Marks)
Use Weddle’s rule to compute the area bounded by the curve y = f(x) , x - axis and the
extreme ordinates from the following table : (06 Marks)

x |01 2] 3 [4|]5]6
y 1012252321715
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Module-5 -
Using Gauss — divergence theorem, evaluate j?.d§ , where /F = 4xi—2y?j+2’k and s is
s § o ®
the surface bounding the region x> + y* = 4 , zfi'=5:,?0"and g=3. (08 Marks)
Find the work done in moving a particle in the force field F=3x% +(2
the Straight from (0, 0, 0) to (2, 1, 3).

; — y)j +2Kk, along
: (06 Marks)

T4
s

Find the extremal of the functional [ = _[ (y* - y'2 -2 ysinx)dx- uﬁder the end conditions

0

y=0=y(n/2) = 0. 4 (06 Marks)
; : OR -

Verify Stoke’s theorem for the vector field F=(2x %y)§ - yzzj —yzzf( over the upper half

surface x* + y* + z* = 1, bounded by its projection on the xy — plane. (08 Marks)

Find the Geodesics on a plane. (06 Marks)

A heavy cable hangs freely under gravity between two fixed points. Show that the shape of

the cable is a catenary. . (06 Marks)

* ok k% %
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remainin

50, will be treated as malpractice.

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

USN 17MATDIP31

Third Semester B.E. Degree Examination, July/August 2022

Additional Mathematics - |
Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1 a  Find the modulus and amplitude of 1—iy/3 and hence express it in polar form. (07 Marks)

b. Express the following in the form a+ib and also find the conjugate —.
1-cosO+isin6

(07 Marks)
c. Find the sine of the angle between g =2i —23 +k and g =1 —2} +2k . (06 Marks)
OR
. » T T nd n6
2 a. Prove that (1+cos@+isin8)" +(1+cos0—isin B’ =2 cos~—2—cos—~. (06 Marks)

b. Find av(bxcj,gx(;xc) and c-(axbj where a:;+3—l;, b=2§—j+2f{,

[P (06 Marks)

c. Find the value of A so that the points A(-1,4,-3), B(3,2,-5), C(—3,8,-5) and D(-3,A,1)

may lie on one plane. (08 Marks)
Module-2

3 a If y=acos(logx)+bsin(log x) prove that X’y +2n+Dxy . + (n*+1)y, =0. (08 Marks)

Find the angle between the curves r=acos0, 2r=a. (06 Marks)

3 3
. Lo x7+
C.  Using Euler’s theorem, prove that xu, +yu, =2tanu, where u =sin 1( J j (06 Marks)

X+y
OR
4 2. Obtain the Maclaurin’s series expansion of the function v1+sin2x upto x*. (08 Marks)
Find the pedal equation of the curve r=a(l—cos0). (06 Marks)
C. Ifuzﬁ, v:ﬁ, \VZ—Xl show that M:4 (06 Marks)
X y z 9(x,y,2)
Module-3
5 a  Qbtain a reduction formula for Isin" xdx (n>0). (08 Marks)
o] Xz
b. Evaluate j———-; dx . (06 Marks)
°(1+x°%)?
I x
c. Evaluate J I(xz +3y+ 2)dy dx . (06 Marks)
0 x>
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OR [

1y i
Evaluate J j xy dx dy.

00

2a
Evaluate sz 2ax —x dx.

0

1.22
Evaluate ”szyz dx dy dz.

001

-~ Module-4

17MATDIP31

(08 Marks)

(06 Marks)

(06 Marks)

A particle moves along the cu‘r‘v‘ﬁev x=1-t>, y=1+t* and z=2t-5. Find the components

of velocity and accelerationat t = 1 in the direction 2i+ j+2k .

(08 Marks)

Find the directional deriyat‘i\?e:s“‘of o =x"yz +4xz’ a’f(_(l,—2,—l) along 2i—j—2k. (06 Marks)

Show that E = (y +2)i= (z+x)j+ (x+y)k is irrotational
| ') OR.+
If e (x+y+ Z)I+ ] —(x+ y)lz, show that T2 curl-ﬁ =0.
If o(x,y,2) =% +y* +2° =3xyz, find Vo, [V¢| at (1,-1,2).

Find divF and curl F where E%"(Xijf—?_xzyz}r2yz‘4‘lA<~')y at (1,-1,1).
- Module-5

Solve )(2ydx—(x3 +y3,)dy'=0. o

Solve (xz +y)dx+(y3:+ X“)(iyzO.

Solve (5x4 +3x_2,y?,,—2xy3)dx +(2x°y-3x’y’ -5y*)dy=0.

| ‘OR
Solve ﬂ;+ycotx =it X .
dx .

Solve S _ ytanx =y’ secx .
dx &

. ‘Solve (xzy - 2xy’ )dx . (x‘}‘”— 3x2y>dy sy z,yi_ k

* %k K ok k
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USN
Time:
1 a.
b.
2 a.
b.
3 a.
b.
C.
4 a.
b.
C.
5 a.
b.

17EC36

Third Semester B.E. Degree Examin:ation, July/August 2022
Engineering Electromagnetics

3 hrs. % 7 ,’:_,Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1 1
State and explain Coulomb’s law in vector form. Also explain how force due to many
charges can be determined. , (10 Marks)
Point charges of 50 nC each are located at A(1, 0, 0), B(~1, 0, 0), C(0, 1, 0) and D(0, -1, 0)
in free space. Find the total force exerted on the charge at A. (10 Marks)
OR

Define the term Electric field intensity and derive the expression for the electric field
intensity at any point due to an infinite line charge of density py C/m distributed along
Z-axis. ; (10 Marks)

Calculate the flux density IS at point P(7 3 6) produced by

(1) Point charge Q4 =55 mC at (-2, 3

(i1) A uniform line charge pp = 200 mC/m on X-axis

(iii) A uniform surface charge ps = 120 pic/m” on the plane Z = -5 m. (10 Marks)

Module-2
State and explain Gauss’s law. (05 Marks)
A surface charge of density ps C/m? is umformly spread over an infinite plane. Apply Gauss

law to determine the electric field intensity at any point due to this charge distribution.
~ (07 Marks)

Calculate the divergence of vector D at a point P due to char ge distribution defined by the
equann

(1) D = %[10)()/2 a + 5%z ﬁy +[22° - 5x2y]é7_] at P(-2,3,5)
(i) D=5z"4, +10pz4, at P(3, -45°,5) (08 Marks)
OR

Show that electric field intensity is equal to negative gradient of electric potential :

E=-VV s (05 Marks)
Three identical point charges of 4PC each are located at the corners of an equilateral triangle
of 0.5 mm on a side in free space. How much work must be done to move one charge to a

point equidistant from the other two and on the line joining them? (08 Marks)
Obtain the expression for continuity equation of current and what is its significance.
(07 Marks)
' Module-3
Derive Laplace’s and Poisson’s equations form Gauss’s law. (05 Marks)

Using Laplace’s equation, derive the expression for the capacitance of a coaxial cable.
Assume suitable boundary conditions. (08 Marks)
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Given the potential field V =[Ap* + Bp™*]sin4¢:

(i)  Show that V*V =0 :
(ii) Select A and B such that V=100 V and [E| = ‘500 V/m at P(1, 22.5°, 2) (07 Marks)

OR
Derive the expression for the magnetic field intensity due to a long conductor carrying a
steady current ‘I’. : (07 Marks)

Evaluate on both sides of the Stoke’s theorem for the field EI = 6xy5(xy—3yzéyA/m and on

the rectangular path around the region ‘[2 LxE3p=lgy% l]’and z = (. Let the positive

%

direction of dsbea,. &y © (08 Marks)

Compare scalar and vector magnetic potentials. (05 Marks)
: Module-4

Derive Lorentz force equation and mention the application of its solution. (06 Marks)

Derive an expression for the force between two differential current elements carrying steady

currents I; and I respectwely (06 Marks)

Point charge Q = 18 nC has a velocity 5 x 10( m/s in the direction :
a,=0.6a _+0. 7521y +0.3a,

Calculate‘the,fﬁ{agnetic force exerted on the charge by the field

(i) B=[-3a,+44,+63,]mT « . (i) E=[-34,+44, +63,] KV/m
- - . B :
(iii) When both B and E acting together. ; (08 Marks)
OR
Derive the magnetic boundary conditions at the interface between two different magnetic
materials. = (08 Marks)
Obtain the expressmn for the magnetic force exerted on a magnctle material. (06 Marks)

Given a magnetlc material for which X,, = 3.1 and within which B 0.4ya,T.Find H i,

i, M and 1. R s (06 Marks)

: Module-5
Using Faraday’s law, deduce the Maxwell S equatxon to relate time varying electric and

- magnetic fields. i (08 Marks)
. What is dlsplacement current? For a harmomcally varying field, show that the conduction

and displacement currents densities are in phase quadrature. (06 Marks)

Let u=3x 10"5 H/m e=12x 10']0 F/m and ¢ = 0 everywhere, if H e 2cos(10°t —Px) a, A/m.

-

Use Maxwell’s equations to obtam the expressions for B D E and B. (06 Marks)
OR
- -
Derive the wave equation interms of E and H for a general medium. (08 Marks)
State and explam Poyntmg theorem. (06 Marks)

The H field in free space is given by H(x t) =10cos(10° t—px)a, A/m. Find B, A and

E(x,10). - (06 Marks)

* & ok ok ok



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

oy 17EC35

Third Semester B.E. Degree Examination, July/August 2022
Network Analysis ;
Time: 3 hrs. J Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1 a.  Using Source transformation find “V’ for circuit shown in Fig. Q1 (a). (10 Marks)

, Fig. QI (a)
b. Using star-delta transformation find equivalent resistance across terminals a and b for circuit
shown in Fig. Q1 (b). (10 Marks)

Fig. Q1 (b)
OR
2 a. Find magnitude of voltage source ‘V;’ which results in effective voltage of 20 volts across
5 Q resistor in the circuit, shown in Fig. Q2 (a). Also find power dissipated by inductance of
reactance 2. (10 Marks)

j‘Sn, Joa

5
(@Y (TN
7 "‘L"
& A0 &’“T ‘
Fig. Q2 (a)

b. Find power delivered by each source for circuit shown in Fig. Q2 (b) using nodal analysis.
(10 Marks)
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Module-2 i
3 a. Find current through 2 Q resistor using superposition }heorem for circuit shown in
Fig. Q3 (a). Also state Millman’s thorem and write expression for equivalent voltage and
impedance. . e B (10 Marks)

. Fig.Q3(a) )
b. Verify Reciprocity theorem for circuit shown in Fig. Q3 (b). (10 Marks)

4 a. Find ycu;i’"ﬁent through galvanometerfof resistance 50 Q using Thevinin’s Theorem for circuit
shown'in Fig. Q4 (a). s | (10 Marks)

b. Write the conditions for naximum power for A.C. circuit when load is,

~ ()  Pure resistance - (ii)  Variable impedance
“Find maximum power transferred to load-of variable resistance connected across terminals
(10 Marks)

94,

Fig. Q4 (b)
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Module-3

5 a. Write equivalent form of initial and final conditions of elements resistance, inductance and

capacitance.

(07 Marks)

b. The network shown in Fig. Q5 (b), is in steady state with switch ‘K’ closed. At t = 0 switch

is opened. Determine voltage across the switch, Vg and

% at t=0" (07 Marks)
dt

K /

Ve 1 H
+« ”__‘_~
:_sz Vy F m1

Fig. Q5 (b)

C. The network shown in Fig. Q5 (c) has switch ‘K’ opened at t = 0. Solve for V, %\t—/ and

C;tv at t=0" if[=1amp, R = 100 Q and L= 1 Henry. Refer Fig. Q5 (c). (06 Marks)
v
@ Y %3
4
Fig. Q5 (¢)
OR

6 a. Derive the expression for finding Laplace Transform of a periodic waveform of time period
‘T” seconds. Also find the Laplace transform of the wave form shown in Fig. Q6 (a).

transform.

vir)

3
N

(10 Marks)

e

M

0 j_\-"}é/z

N\ N ¢
AN/ f\i\f/  Fses

Fig. Q6 (a)
b. In given network shown in Fig. Q6 (b), find i,(t) if switch is closed at t = 0 using Laplace
(10 Marks)
e |
kK lone VR
53 longl LEZ oo
< YooV
- A 2x
Fig. Q6 (b)
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Module-4
7 a. Show that resonant frequency is the geometric mean of half power frequencies. (06 Marks)
b. Show that in a R-L-C series circuit with frequency ‘W’ of supply being varied at constant
Vohagethevohagezuxossthecapacﬁorbeconmsrnaxhnunn%taiiequency,
X :
® L _RP W (06 Marks)
Y e arks
¢ |Lc 21 |
c. A coil having a resistance of 5 Q and an inductance of 100 mH is connected in series with a
50 uF capacitor across 200 V, variable supply frequency. Find voltage across coil and
capacitor when the power factor of the circuit becomes unity. Also find power dissipated at
resonance. b, : (08 Marks)
. OR y
8 a Define selectivity and Q-factor of a resonant circuit. Also discuss the frequency response
curves for parallel resonance.. e (09 Marks)
b. Find the value of ‘L’ for which the circuit shown is resonant at a frequency
® = 5000 rad/sec. Refer Fig. Q8 (b). e (07 Marks)
A - E2lL hr
fQ)v
[
g HE;-“&-JfJ}Dﬂ.
Fig. Q8 (b) n
C. Determine the values of Ry, and R¢ which cause the circuit shown in Fig. Q8 (¢) is resonant
at all frequencies. 1 ‘
Fig. Q8E ,(Q) (04 Marks)
e X Module-s
9 a. Define Y-parameters and express ABCD parameters in term of h-parameters. (08 Marks)
b. Fde%mdhpm&ﬁaﬂsﬁrﬂmnﬂwmkshmminFg.Q90ﬂ. (12 Marks)
"%—I—'\N‘ MWW " Y s
LETRE 2 | - T
2 |
Fig. Q9 (b)
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OR
10 a. Write the conditions for reciprocity and symmetry of Z, Y, T and h-parameters. (08 Marks)
b. For the network shown in Fig. Q10 (b), find Z and ABCD parameters and check for

reciprocity. (12 Marks)
2Vs

7, ( A@ : -

i , T,

MW — & © MWL Lo

/
U S }/ & 2. fl i
S
“ o -
Fig. Q10 (b)

* ok & ok ok
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