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Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Engineering Mathematics - 111

3 hrs. Max. Marks: 80

Note: Answer any FIVE full questi hoosing ONE full question from each module.

Module-1

Obtain the Fourier expansio the function f(x) = x over the interval (-n, w). Deduce that

(08 Marks)

Show that ‘there is a direct current part of 0.75amp in the variable current and obtain the

amphtude of the first harmonic. (08 Marks)
& OR

Obtain the Fourier series for the function f{x) = (06 Marks)
Represent the function -

x, for O0<x<m/2
fix)= ,

L. T/2<Xx<n

ina half range F ;”uner sine series. (05 Marks)

(05 Marks)
(06 Marks)

If a(z) = —2——(%—1—% show thatup=0 w;=0 w=2 us=1L (05 Marks)

s
Obtain the Fourier co sform of the function
4x,
f(x)=44-x, (05 Marks)
0
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15MAT31

OR

Obtain the Z-transform of cosn® and sinno. (06 Marks)
Find the Fourier sine transform of f(x) = ¢ and hence evaluate '[ xlsm nzlx dx m>0.
J - ) rx

; (05 Marks)

Solve by using Z-transforms yn+2 + 2yn+1 T Y ith yo=0=y1. (05 Marks)
Module t

Fit a second degree parabolay =a X+ ¢ in the least square sense for the following data
and hence estimate y at X = 6. (06 Marks)

Obtain the lines of regressi

nd hence find the coefficient of correlation for the data:
314 [2]5(8]9 /101315

10(8]12]16 | L 32|32
) L (05 Marks)
Use Newton—RapHég method to find a realﬁ;oot*of xsinx + cosx = 0 near x = n. Carryout the
iterations upto four decimal places of accuracy. (05 Marks)

Show that a real root of the equation tanx + tanhx = 0 lies between 2 and 3. Then apply the
Regula Falsi method to find thir pproximation. 4 (06 Marks)
Compute the coefficient of corr ation and the equation of the lines of regression for the
Tt b ,

(05 Marks)
Fit a curve of the

(05 Marks)

30-40 | 40-50 | 50-60 | 60-70 | 70-80

mber of students | 31 42 | 51 35 | 31 (06 Marks)
i nial for the data given below using Newton’s general

lifferences and hence find y at x = 3.

415 6 8 10

96 | 196 | 350 | 868 | 1746

(05 Marks)
i

Evaluate j

0

X

+x2

dx by Weddle’s rule. Taking seven ordinates. Hence find loge2. (05 Marks)

2 of 3




10

15SMAT31

OR
Use Lagrange’s interpolation formula to find f(4) given be (06 Marks)
x |0
f(x) | -4
4
Use Simpson’s 3/ 8" rule to evaluate I e dx (05 Marks)

1

ter (D) is given by

The area of a circle (A) corresponding to diar
D| 80 90 95 | 100 |
A | 5026 6362 | 7088 | 7854

Find the area corresponding to dias 105 using an appropriate‘interpolation formula.

(05 Marks)

* Module-5 ;
Evaluate Green’s theorem for ¢.(xy + y*) dx + x dy where ¢ is the closed curve of the region
bounded by y = x and 5 (06 Marks)
Find the extremal of the functional I x*+y?+2y° + 2xy)d (05 Marks)

Varity Stoke s‘theorem for F=(2x - y):

the sphere x° y2 +722=1Cisits bound

—y?zk where S is the upper half surface of
(05 Marks)

ZJ

(06 Marks)

' ded by x =0, y = 0,
(05 Marks)

~ along the straight line
s on a plane are stralght lines. (05 Marks)

30f3




50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN
Time: 3 hrs
1
b. Express §+Zl in a+ib formi
—4i
c. Find the value of ‘A’ so “thepomts A(-1, 4, 3) B(3 2 -5), C(-3,8,-5) and D
may lie on one Plane.% Wy, - PR -
2 a
b. Prove th@t [gg gx: gx ;} [
G
3 a
b.
& th%?(u V,W)

8(X’ y’ Z)

= x) show that @*ﬁ& E B
ox 6y 6z

that x Vo, +@n+Dxy ., +(0* +1)y, =

M)p

M_Q_Q!_l_tz:é

o P
a. Evaluate Ixsinx xdx .
0

b. Evaluate j‘x (1-x )de
0 ag WW

1 of2

(05 Marks)

(05 Marks)

(3,2, 1),
(06 Marks)

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)
(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

(06 Marks)



10

C.

1SMATDIP31

1Vx

Evaluate I I xydydx . (05 Marks)
0 x
111

Evaluate I '[ J-(x +y+2z)dxdydz . (05 Marks)
000
© x4

Evaluate 06 Marks)
;[ (1+x*)* (

- @@k find the angle bctw‘&%ﬁ“* the tangents att =1 and t = 2.
(05 Marks)

iy

s
such that F= V¢~ \ (06 Marks)

g&i% OR
surface x y+2xz-—k

@2, -2,3). (05 Marks)
1,1,

(05 Marks)

(06 Marks)

(05 Marks)
(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)
(06 Marks)

yd)@ .

Solve y(x+ y‘ :

20f2




On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

Important Note : 1.

USN 1SEC32
Third Semester B.E. Degree Examinati i, Dec.2019/Jan.2020
Analog Electronics

Time: 3 hrs. ‘ "y, Max. Marks: 80
Note: Answer FIVE full questions, clzob&i;zig one full question from_each module.
‘Module-1 ¢
1 a. Draw the circuit diagram of co Emitter fixed bias configiiration. Derive the expression
for Z; Z,, A, using r. model. : (08 Marks)
b. For the network shown in Fi 1 (b), determmc Z; ZO, A and A; Given hi = 1.175 KQ,
"~ hge =120, hee =20 pA/YV, usmg approximate hybrid equlvalent model. (08 Marks)
gy, *'s;av ¥ '
Fig. Q1 (b)
OR :
2 a. Draw ‘r¢’ and ‘h’- palameter ‘models for a tran81st01 in common mettex configuration. Also
give relation between ‘re’ and ‘h’-parameter: = - (05 Marks)
b.  For the circuit shownbelow, calculate reyZ; Zo and A,, while lesvider I, =00, (08 Marks)
c. What are the adva: (03 Marks)
3 a. Explain the small signal model ofthe FET. | (04 Marks)
b. Derive the expression for Z; Z, and A, for FET voltage divider bias circuit. (08 Marks)
c. Compare JFET and MOSFET. (04 Marks)
OR
4 a. Explain the n-cha: lenhancement type MOSFETs, with their characteristics curves.
(08 Marks)
b.  Derive the expressxon for Z; Z,and A, for FET self biased configuration (with R, bypassed).
@ (08 Marks)
o
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Module-3
Prove that

Input capacitance is C,,, = (1— A,)C, and

Output capacitance is C,,, = [1 - r]cf using miller effect. (08 Marks)

Describe the factors that affect the low frequency response of a BJT-CE amplifier. (08 Marks)

Explain high frequency response ~of FET amplifier and derive expression for cut off
frequencies, defined by input and.output circuits (fiy; and fho) (08 Marks)
Determine the lower cut off fre 3 : 'Fig. Q6 (b), using following

Fig. Q6 (b) . |

[ Module-4".,
With the help of a neatigircuit diagram, exp in the working of Ha
The following data for Colpitts oscillato s follows : C; = 1 aF, C; =99 nF, L = 1.5 mH
and hr = 110. Calculate frequency of oscil S (04 Marks)
i jortant advantages of a;nega (04 Marks)

o

Mention,,ftih¢ fypes of feedba

- connections. Drayyfkt)ﬁgir‘ block diagrams indicating input and
‘ Ay (08 Marks)

output sigiial. | ,
or a voltage series feedback. (08 Marks)

Obtain expression for Z;,2

Mo dule-S

(08 Marks)
lain the operation of a transformer coupled class A power
(08 Marks)

, OR ,

For a harmonic distorgﬁj ,eéding of D, = 0.1, D3 = 0.02 and D4 = 0.01, with I, = 4 A and

Rc = 8 Q, calculate the total harmonic distortion, fundamental power and total power.
(04 Marks)

What are the classification of power amplifiers, based on the location of Q — point? Discuss
them briefly. 4 (08 Marks)

With the help of'heat block diagram, explain the working of shunt voltage regulator.
(04 Marks)

* ok %k ok ook
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Important Note :

USN | | 15EC34
| | e

Third Semester B.E. Degree Examinati «wD;ec.2019/Jan.2020

Network Analysils

Time: 3 hrs. Max. Marks: 80

Note: 1. Answer any FIVE full questions, choosing ONE Sfull question from each module.
2. Missing data, if any, may be suitably assumed.

_I\Lue-l
1 a. Derive expression for converting star. to delta. . (08 Marks)
b. Using Mesh current find V; wh1ch result a zero current 1n 4 ohm resistor in the network
shown in Fig.Q1(b). ) Sy (08 Marks)

f T Vva
-~ F1g.Ql(b)
2 a For the network of Fig.Q2(a), determine the v, and v, by nodal analysis. (08 Marks)
Wi 12A
‘ :\%ﬂ' |
3LV
Fig.Q2(a) Nel” A
b. Find the current I in 28€2 resistor by Mesh anal' ' ‘ (08 Marks)
Fig.Q2(a)
Module-2

3 a. State and prove superposxtlon theorem. - (06 Marks)

b. Using Milliman’s theorem, find Ip. through RL f01 the network shown in Fig.Q3(b). (04 Marks)

I
S
s
Fig.Q3(b)
¢. Obtain Norton equwalent of the network of Fig.Q3(c) between terminals A and B. (06 Marks)
Fa 'S

A

Fig.Q3(c) +oV
1 of3
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OR
4 a. State maximum power transfer theorem. Prove that Zy = Zo* fgr AC circuits. (08 Marks)
b. Verity reciprocity theorem to find value of Vx in the circuit shown Fig.Q4(b). (08 Marks)
T =loa j

Fig.Q4(b)
' Module-3
5 a In the network shown in Fig.Q5(a), K is changed from position a to b at t = 0. Solve for 1,
%and jt: att=0", if R = 1000€2, L=1H C= O.lpF and V = 100V. Assume that the
capacitor is initially un hgrged. iy i’ (08 Marks)
Va -]
LeoVv
Fig.Q5(a)«
b. Determine the response current i(t) in the circuit shown in Fig.Q5(b) using Laplace
transform. ~ (08 Marks)
Lo
S
= SmA
6 a. Synthesis the waveform shown in Fig.Q6(a) and find the Laplace transform o { the periodic
‘waveform. = N (08 Marks)
.‘ o
Fig.Q6(a)
2
%t—;—]— é.t't,': 0" when the switch k is opened at t=0 in Fig.Q6(b). (08 Marks)

W

Fig.Q6(b)
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a.

b. DeternginewY parameters of the two port netwbrk&

15EC34
Module-4

What is resonance? Show that f; = \/f,f, for series resonance cireuit. (08 Marks)
Find the values of ¢ for which the circuit given in Fig.Q7(b) resonates at 750Hz. (08 Marks)

Wer: X (08 Marks)
Derive expression for fr, Q. and fbandw1dth of a parallel resonant circuit with lossless
capacitor in parallel with a coil of resistance R and 1nductanee L. (08 Marks)
Module-5
Derive Y parameters and transmission parameters of a 01rcu1t interms of its z-parameters.
(08 Marks)
Find the z- parameters for the network shown in F1g Q9(b). (08 Marks)

Flg Q9(b)

The z paramef'ers of a two port network are z;; = 2002, 22 = 30Q, 215 = 75, =10Q. Find
Y and ABCDrparameters. ‘ (08 Marks)
vn in Fig.Q10(b). (08 Marks)

1, ok
t 4
l
V
)
L |
Fig.Q10(b) ' -

% %k k ok ok
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On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

Important Note : 1.

USN }

1SEC36

Time: 3 hrs.

Third Semester B.E. Degree Examinaﬁﬁii, Dec.2019/Jan.2020
Engineering Electromagnetics

‘Max. Marks: 80

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

: Module-1
Define electric field intensity and electric flux density and derive the expression for D due to
point charge. (05 Marks)
ldentical point charges of 3 pC are located at the four corners of the square of Scm side, find
the magmtude of force on any one charge : (08 Marks)

lOnc/m Flnd E at (4, 2, l)m 4 ‘ (03 Marks)

~ OR
State and explam Coulomb’s law of force between two pomt charges in vector form and
mention the units of quantities m the force equation. . (08 Marks)
Three point charges Q; = -1pc, Qz = -2uc and Q3.2 pc are placed at the corners of an
equilateral triangle of side 1m, find the magnitude of the electric field intensity at the point
bisecting the line j Jomlng Q1 and Q. A - (08 Marks)

Module-2

2 (e
In the region r.< 2 D= 7%ar and in the'region r > 2,.D -—:J}?ér in spherical coordinate

system calculate Lhe charge dcns1ty (08 Marks)
Derive the expression for continuit of current. : (04 Marks)
Derive Maxwell’s first equationiin electrostatic. ‘ (04 Marks)
OR
Obtain the boundary condmon at the 1ntcrface between a dielectric material and a conductor.
(08 Marks)
State and explain Gauss law in point fogm. (04 Marks)
If the potential field V = 3x* + 3y’ +27’ volts, find: ) Vi) E iii) P at P(-4, 5, 4).
(04 Marks)
: ; Module-3
State and explain Biot-Savart’s law. (05 Marks)
Two parallel conducting discs are separated by distance Smmat z=0 and z = Smm. If v=10
at z= 0 and v= 100v at z= 5Smm, find the charge densities on the discs. (05 Marks)
Using Poisson’s equatlon obtain the expression for the junction potential in a p-n junction.
(06 Marks)
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OR ,
Derive Laplace and Poisson’s equation starting fro Gauss’s law and also write
Laplace’s equation in Cartesian, cylindrical and spherlcal coordinate system. (08 Marks)

Evaluate both sides of the Stoke’s theorem for the ficld H=6xy ax-3y*dy A/m and the
rectangular path around the region 2 <x <5, -1 <y <1,z=0 let the positive direction of
ds be 4, . ’ (08 Marks)

Obtain the expression for reluctance 1n series of magnetic cireuits (04 Marks)
A point charge of Q =-1.2C has veloolty, V = (54x + 2ay — 3az)m/ s. Find the magnitude of
the force exerted on the charge- }f
1) E =—18ax + 5ay —10az V/m
i) B=—4ax +4ay+ 34z I .
iii)  Both are present: mmultaneously (08 Marks)
Two infinitely long stralght conductors are located atx = 0,y=0and x=0, y = 10m. Both
carry current of'. IOA n posmve a direction. Determine force experienced per meter
between them \ (04 Marks)

g’

State and' explam Lorentz force eq iatior (08 Marks)

i) = 1.8 x 10° (H/m) and M = 120 (A/M)
i) or = 22, there are 8.3"x 10** atoms/m’ ‘and each atom has a dipole moment of
4.5 x 1027(A/m) and 2

iii) B =300uT and (08 Marks)
Module-5 -

Starting from Mag;well’s equation derlve wave equation 1n E and H for a uniform plane

wave travelling in free space. [, (08 Marks)

A homogeneous materlal has €= 2 X 10) F/m and p & 1 2 x 10°H/m and o = 0. Electric

ﬁnd D B and H. Also ﬁnd k usmg Maxwell’s equatlons (08 Marks)

«««««««««

ist Maxwell’s equei:ion in point form ar

‘mtegral form. (06 Marks)

ave travelling in a’medium has an amplitude Eq = 20v/m. Find phase

velocity, propagation constant and impedance. Assume €, =2 and p, = 5. (06 Marks)

8 watts/m” iSithe pointing vector-of a plane wave travelling in free space. What is the

average energy density? (04 Marks)
k 3k ok ok ok
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