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USN 1SMAT31

Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Engineering Mathematics - I11

Time: 3 hrs. Max. Marks: 80

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

Module-1
1 a. Obtain the Fourier expansion of the function f(x) = x over the interval (-m, ©t). Deduce that
b U ]
—=l——t . 08 Mark
4 35 7 ek

b.  The following table gives the variations of a periodic current A over a certain period T:

t (sec) 0 | T/6 [T | TR|2T3 | 5T T
A (amp) | 1.98 | 1.30 | 1.05 | 1.30 | -0.88 [ -0.25 | 1.98

Show that there is a direct current part of 0.75amp in the variable current and obtain the
amplitude of the first harmonic. (08 Marks)

OR
2 a. Obtain the Fourier series for the function fix)=2x-x*in0<x<2. (06 Marks)
b.  Represent the function
X X, for O<x<n/2
fieai=
n/2 for m/2<x<m
in a half range Fourier sine series. (05 Marks)
C. Determine the constant term and the first cosine and sine terms of the Fourier series

expansion of y from the following data:
x°|0]45 (90| 135180 |225[270] 315

y 121321112 o122 1 |32
(05 Marks)
Module-2
3 a. Find the complex Fourier transform of the function
| for |x|<a < si
fi(x)= ] | Hence evaluate Ism X dx . (06 Marks)
0 for ‘x[ >a = X
- 2z} 12
b. If u(z)= 7—(+E]Z)T— showthatuy=0 u=0 w=2 u=11I. (05 Marks)
Z —
€. Obtain the Fourier cosine transform of the function
4x, O<x<l
f(x)=44-x, I<x<4 (05 Marks)

0 Xx>4
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OR
Obtain the Z-transform of cosn® and sinn®. (06 Marks)
Find the Fourier sine transform of f(x) =e ™ and hence evaluate _[ x]sm rr11x dx m>0.
% Ibx

(05 Marks)

Solve by using Z-transforms yy«2 + 2yn+1 + Yo =n with yo =0 =y,. (05 Marks)
_)Mgdule-3

Fit a second degree parabola y = ax” + bx + ¢ in the least square sense for the following data
and hence estimate y at x = 6. (06 Marks)

(1 [ 2 |3 ]14 )] 5

Wy [10]12[13]16]19
Obtain the lines of regression and hence find the coefficient of correlation for the data:
&I T3 41258 [A]10]13]1s5
y[8|6[10[8|12|16]16] 10|32 |32

(05 Marks)

Use Newton-Raphson method to find a real root of xsinx + cosx = 0 near x = m. Carryout the

iterations upto four decimal places of accuracy. (05 Marks)
OR

Show that a real root of the equation tanx + tanhx = 0 lies between 2 and 3. Then apply the

Regula Falsi method to find third approximation. (06 Marks)

Compute the coefficient of correlation and the equation of the lines of regression for the
data:

x|1]2]3 [4%5 (6 |7
y | 9|8|10(12]11 (13|14

(05 Marks)
Fit a curve of the form y = ae™ for the data:
0 | 2 4
vy |8.12 |10 31.82
(05 Marks)
Module-4
From the following table find the number of students who have obtained:
i) Less than 45 marks
ii)  Between 40 and 45 marks.
Marks 30-40 | 40-50 | 50-60 | 60-70 | 70-80
Number of students | 31 | 42 | 51 | 35 | 3l (s Blake)

Construct the interpolating polgnomial for the data given below using Newton’s general
interpolation formula for divided differences and hence find y at x = 3.

x|2|4] 5 6 8 10
y [ 1096 ] 196 | 350 | 868 | 1746

(05 Marks)

- dx by Weddle’s rule. Taking seven ordinates. Hence find log.2. (05 Marks)

2

1
Evaluate j 5
S X
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OR

Use Lagrange’s interpolation formula to find f(4) given below. (06 Marks)
x |[0]2]3] 6

fix)|[-4]2]|14]158

4

Use Simpson’s 3/8" rule to evaluate Ie”"dx. (05 Marks)
1

The area of a circle (A) corresponding to diameter (D) is given by

D| 80 85 90 | 95 | 100
A | 5026 | 5674 | 6362 | 7088 | 7854
Find the area corresponding to diameter 105 using an appropriate interpolation formula.

(05 Marks)
Module-5
Evaluate Green's theorem for ¢(xy + y°) dx + x°dy where c is the closed curve of the region
bounded by y = x and y = x°. (06 Marks)
b :
Find the extremal of the functional j(x2 +y +2y° + 2xy)dx ; (05 Marks)

a

Varity Stoke s theorem for F=(2x-y)i —yz’ _] y’zk where S is the upper half surface of

the sphere x* + y* + 2 =1 C is its boundary. (05 Marks)
OR
Derive Euler’s equation in the standard form i—-ﬂd-[%) 0. (06 Marks)
If F=2xyi +y ZJ+XZk and S is the rectangular parallelepiped bounded by x = 0, y = 0,
=0,x=2,y=1,z=3. Evaluate I Fads. (05 Marks)
Prove that the shortest distance between two points in a plane is along the straight line
Joining them or prove that the geodesics on a plane are straight lines. (05 Marks)
* % %k %k %

30f3
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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 writien eg, 42+8

USN 15EC32
Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Analog Electronics

Time: 3 hrs. Max. Marks: 80
Note: Answer FIVE full questions, choosing one full question from each module.
Module-1
1 a. Draw the circuit diagram of common Emitter fixed bias confguratlon Derive the expression

for Z; Z,, A, using r. model. . (08 Marks)
b. For the network shown in Fig. Ql (b), determine Z; Z,, A and A; Given h;. = 1.175 KQ,
hg. = 120, hye = 20 pA/v using approximate hybrid equivalent model. (08 Marks)
OR %
2 a. Draw ‘r.” and ‘h’ parameter models for a transwtor in common Emltter configuration. Also
give relation between ‘re’ and ‘h’-parameter.. (05 Marks)
b.  For the circuit shown below calculate re, Zi Zy and A,, while C0n51der I, =, (08 Marks)
‘Fig. Q2 (b)
€. What are the advantdges of h- parameters‘7 (03 Marks)
Module-2
3 a. Explain the small signal model of'the FET. (04 Marks)
b. Derive the expression for Z; Z, and A, for FET voltage divider bias circuit. (08 Marks)
¢. Compare JFET and MOSFET (04 Marks)
OR
4 a. Explain the n-channel enhancement type MOSFETs, with their characteristics curves.
(08 Marks)
b. Derive the expression for Z; Z,and A, for FET self biased configuration (with R bypassed).
(08 Marks)
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Module-3
Prove that
Input capacitance is C,, = (1— A,)C, and

Output capacitance is Cy,n = (1 —%—JC . using miller effect. (08 Marks)

Describe the factors that affect the low ﬁ'equenzif response of a BIT-CE amplifier. (08 Marks)

OR
Explain high frequency response -of FET amplifier and derive expression for cut off
frequencies, defined by input and output circuits (fizi and fio). (08 Marks)
Determine the lower cut off frequeney for the network shown inFig. Q6 (b), using following
parameters gy = 2 ms, rg = ©&lpss = 8 mA, Vp= -4V NMpp=20V. (08 Marks)

gy =8V

Rp o5MiF
Y p.oMF &odFR 9.9X
i}
Fig. Q6 (b)
Modiile-£™ v

With the help of a neat’-circuxit diagram, explain the working of Hartley oscillator. (08 Marks)
The following data for Colpitts oscillator are as follows : C; =1 nF, C; =99 nF, L = 1.5 mH

and hg = 110. Calculate frequency of osgillation for the same. (04 Marks)
Explain the important advantages of anegative feedback amplifier. (04 Marks)
- OR

Mention'the types of feedback connections. Draw their block diagrams indicating input and

output signal. Y (08 Marks)
Obtain expression for Zig, Zof for a voltage series feedback. (08 Marks)
‘ Mogu.le;s
a, ~Explain the opepg:[;iéhfof a class B push-pull amplifier and also show that its efficiency
78.50%. W : (08 Marks)
With a neat circuit diagram, explain;the operation of a transformer coupled class A power
amplifier. A o (08 Marks)
OR

For a harmonic distortipnh__reading of D; = 0.1, D3 =0.02 and D4 = 0.01, with I; =4 A and
Re = 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. (08 Marks)
With the help ofneat block diagram, explain the working of shunt voltage regulator.

(04 Marks)

* %k K kK 3k
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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

USN 15SEC34
Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Network Analysis

Time: 3 hrs. w Max. Marks: 80
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. Missing data, if any, may be smtabl_’y assumed. :
Module-1
1 a. Derive expression for converting stér"tﬁo delta. e (08 Marks)
b. Using Mesh current find V; Wthh result a zero current in 4 ohm resistor in the network
shown in Fig.Q1(b). % (08 Marks)
Fig.Q1(b)
> o\
2  a. For the network of Fig.Q2(a), determine the v; and v» by nodal analysis. (08 Marks)
Fig.Q2(a) e
b.  Find the current I in 28Q resistor by Mesh analysis in Fig.Q2(b). =~ (08 Marks)
Fig.Q2(a)
{ Module-2
3 a. State and prove superposition theorem. (06 Marks)
b. Using Milliman’s theorem, find I. through RL ‘for the network shown in Fig.Q3(b). (04 Marks)
24 e - :"l
o
. 2oV ko So
Fig.Q3(b) = '
(i

Obtain Norton equivalent of the network of Fig.Q3(c) between terminals A and B. (06 Marks)
7 6Ty
A

<,

Fig.Q3(c) 2oV
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OR
4 a. State maximum power transfer theorem. Prove that Z, = Zo* for AC circuits. (08 Marks)
b.  Verity reciprocity theorem to find value of Vx in the circuit shown Fig.Q4(b). (08 Marks)
I = log
—

T

Fig.Qd(b) %

: MM odule-3

5 a. In the network shown in Fig_.QJSI'"fa)E,Z K is changed from pesition a to b at t = 0. Solve for i,

1 att=0" if R = 1000Q, L = 1H, C = 0.1jiF and V = 100V. Assume that the

iamdfd—zt
dt  dt _
capacitor is initially uncharged. (08 Marks)
=Y a l G Lok
Va -T% .
LooV ) L
Fig.Q5(a) = LEEE L
b. Determine the response current i(t) in the circuit-shown in Fig.Q5(b) using Laplace
transform. § e (08 Marks)
Lo
su -
Fig.Q5(b).
6 a. Synthesis the waveform shown in Fig.Q6(a) and find the Laplace transform of the periodic
waveform. : (08 Marks)
‘ VAR

Fig.Q6(a)

) d d’ + . . :
b. Determine v,—vand% at t= 0" when the switch k is opened at t=0 in Fig.Q6(b). (08 Marks)

vV

Fig.Q6(b)
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Module-4
i What is resonance? Show that f, = |/f,f, for series resonance circuit. (08 Marks)
b. Find the values of ¢ for which the circuit given in Fig.Q7(b) resonates at 750Hz. (08 Marks)
O
o 6N
TEA c
Fig.Q7(b) ¢
OR
8 a. A series RLC circuit has R = 4Q, L= 1mH, and C = 10uF, calculate Q — factor, bandwidth,
resonant frequency and the half power frequencies fi and f>. - (08 Marks)
b. Derive expression for fr, Q and bandwidth of a parallel resonant circuit with lossless
capacitor in parallel with a coil of resistance R and inductance L. (08 Marks)
Module-5
9 a. Derive Y parameters and transmission parameters of a circuit interms of its z-parameters.
(08 Marks)
b. Find the z-parameters for the network shown in Fig.Q9(b). (08 Marks)
W i |
s y
. g ) 7 ; Q.M 2
Fig.Q9(b) \
- OR .
10 a. The z parameters of a two port network are z;; = 20Q, 72 = 30Q, zj3 = 73 =10QL Find
Y and ABCD parameters. (08 Marks)
b. Determine Y parameters of the two port network shown in Fig.Q10(b). (08 Marks)
=3
*f
V
g |
— . i sl ‘
Fig.Q10(b)
* %k ¥ %k %k
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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

1SEC35

USN
Time:
1 a
b.
C.
2 A
b.
(o}
3 a
b.
4 a
b.
§ a
b.
()
6 a
b.

Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Electronic Instrumentation

3 hrs. Max. Marks: 80

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

:Module-
Explain briefly about Gross errors, Absolute error and Relatlve error in measurements with
an example for each. (06 Marks)

Design a multirange ammeter. that uses individual shunts for the ranges 0 — 100 mA,
0 — 200 mA and 0 — 500 mA, with a meter of full scale deflection current 100 pA and
resistance 500 Q. (06 Marks)
Define accuracy, precision, resolution and significant figures in measurements. (04 Marks)

OR
Sketch and explain the operation of a true RMS voltmeter. (06 Marks)
Design a multirange voltmeter that uses series multiplier resistor for the ranges 0 — 5 V,
0 - 50V and 0 — 100 V with a movement of internal resistance 100 Q and full scale
deflection current 10 mA. (06 Marks)
Sketch and explain the operation of'a AC voltmeter using Half Wave rectifier. (04 Marks)

Medule-2
With sketch describe the operaton of a Dual Scope Integrator type DVM which works on the
principle of voltage to time conversion. (08 Marks)
Sketch and explain the operation of staircase Ramp type DVM, (08 Marks)
-OR
Sketch the block diagram of a digital multimeter and ‘explain how it measures different
parameters like dc and ac voltage, dc current and resistance. (08 Marks)
What is the principle used in-measuring frequency of a signal digital technique, with block
diagram explain the operatlon of a digital frequency meter. (08 Marks)
Module-3
With an example of sine wave input signal, explain the principle of displaying a single cycle
stationary sine wave on a CRO. : (06 Marks)
Give a circuit that generates the horizontal time base signal of CRO and explain its
operation. (06 Marks)
Briefly explain how to generate LlSS&JOLlS figures using CRO and how to measure frequency
of an unknown signal. (04 Marks)
With a block dlagram “explain the operation of a function generator which generates
different shape waveforms. (08 Marks)

Sketch and explain the operation of a pulse generator. What are its requirements? (08 Marks)
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Module-4
Sketch and explain the operation of a phase sensnwe detector to compare the phase of a
signal with a reference signal. B Y (08 Marks)
What is the significance of Q of a coil? Give a circuit to measure Q of a coil and explain its
operation. What are the factors that affect its mqasyrement7 (08 Marks)
OR
Sketch a Wheatstone’s Bridge that is used.to measure resistance of an unknown resistor.
Derive an expression that determines the unknown resistance. (06 Marks)

(i) Sketch a Maxwell’s Bridge and derive an expression for determining inductance and
resistance of an unknown induetor.
(ii) What is the value of unknown inductor impedance measured using a Maxwell’s bridge

at balance with C, =0.01'uF, R, =470KQ, R, =5.1KQand R, =100KQ?

(10 Marks)
(i)  What are the desu'ed properties of a electrical transducers?
(i) What is the piezo resistive effect in resistance strain gauges? (04 Marks)
Sketch a resistive position transducer and éxplain its operation to measure displacement.
(06 Marks)
With a sketch, explain a method to. determine strain using strain gauge in a bridge
arrangement. (06 Marks)
% OR
Sketch a variable reluctance brldge circuit and explam how it can be used to measure a
displacement. ‘ (06 Marks)
Sketch the construction of a photo condutive cell and explain how lt operates. Give a circuit
involving it to operate a light operated relay and briefly explam its operation. (08 Marks)

Write a note on thermlster Ay (02 Marks)

.
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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

USN 1SEC36
Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Engineering Electromagnetics

Time: 3 hrs. . h Max Marks: 80

Note: Answer any FIVE full quesﬂons, choosing ONE full quemon from each module.
. Module-1 i
1 a. Define electric field intensity and electric flux density and derwe the expression for D due to
point charge. (05 Marks)
b. Identical point charges'of 3pC are located at the four corners of the square of Sem side, find
the magnitude of force on any one charge. (08 Marks)
¢. On the line described x = 4m, y = -2m there is uniform charge distribution of density
pr= 10nc/m. Find E at (4, 2, -1)m. (03 Marks)
‘OR
2 a. State and explain Coulomb’s law of force between two pomt charges in vector form and
mention the units of quantities in the force equation. , (08 Marks)
b. Three point charges Q; = -lpc, ), = -2pc and Qs = -3pc are placed at the corners of an
equilateral triangle of side-1m, find the magmtude of the electric field: wtens:ty at the point
bisecting the line joining Qy.and Q. ' (08 Marks)
Module=2
, = . : < 120, . : :
3 a. Intheregionr<2,D =—j—ar and in the region r > 2, D=-—-ar in spherical coordinate
;
system calculate the charge density:_"z (08 Marks)
b. Derive the expression for continuity of current. (04 Marks)
c.  Derive Maxwell’s first equation-in electrostatic. < = (04 Marks)
OR
4 a Obtam the boundary cond:t ion at the interface-between a dielectric material and a conductor.
(08 Marks)
b. State and explain Gauss law in point form. (04 Marks)
[f the potential field V = 3x% + 3y2‘+ 27’ volts, find: i) V i) E iii) P at P(-4, 5, 4).
(04 Marks)
Module-3

5 a. State and explain Biot-Savart’s law. (05 Marks)
b. Two parallel conducting discs are separated by distance Smmat z=0and z= Smm. If v=10
at z= 0 and v = 100v at z= Smm, find the charge densities on the discs. (05 Marks)
c¢. Using Poisson’s equation 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 from‘the Gauss’s law and also write
Laplace’s equation in Cartesian, cylindrical and spherical coordinate system. (08 Marks)

Evaluate both sides of the Stoke’s theorem for the field H=6xy ax-3y’dy A/m and the
rectangular path around the region 2 < x <5, -1'Sty < 1,z=0 let the positive direction of

E be ﬁz. ) (08 Marks)
Module-4 .
Obtain the expression for reluctance m a series of magnetic circuits. - (04 Marks)

A point charge of Q = -1.2C has velocwfty, V = (5ax + 24y —3aZ)m/s . Find the magnitude of
the force exerted on the charge if,

i)  E=-18ax+ 54y —10azv/m

i) B=-4ax+4ay+3az T

iii)  Both are present simultaneously. (08 Marks)

Two infinitely long straight conductors are located at x = 0,y=0and x=0, y = 10m. Both
carry current of .10A in positive a,direction. Determine force experienced per meter

between them. (04 Marks)
$ OR

State and explain Lorentz force equation. (08 Marks)

Findzthe magnetization in a magnetic material where,

i) = 1.8 x 10° (H/m) and M = 120 (A/M)

ii) p, 22, there are 8.37x 10°® atoms/m ‘and each atom has a dipole moment of
4.5x 10 27(A/m ) -and .

iii) B =300uT and xw="15. A (08 Marks)
4 Module-5 '

Starting from. Maxwel] s equation derive wave equatlon in E and H for a uniform plane

wave travelling in free space. (08 Marks)

A homogeneous material has €= 2% 10° F/m and u = 1 25 x 10°H/m and o = 0. Electric
field mtensny is given as E. 400005(109t—kz) anv/m if all the fields vary sinusoidally

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

: OR
.Wlest Maxwell’s equat:on in point form and integral form. (06 Marks)
“'A 15GHZ plane.wave travelling in a’medium has an amplitude Eo = 20v/m. Find phase
velocity, propagatxon constant and impedance. Assume €, =2 and p, = 5. (06 Marks)
8 watts/m’ is the pointing vector-of a plane wave travelling in free space. What is the
average energy density? (04 Marks)

* % % k %
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USN 15SMATDIP31

Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Additional Mathematics - |

Time: 3 hrs. Max. Marks: 80

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

Module-1
1 a. Find modulus and amplitude of 1~cos0 +isin0 . (05 Marks)
b. Express :+il in a+ib form. (05 Marks)
3-4

¢. 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. (06 Marks)

OR
2 a. Find the angle between the vectors a = 5 i— j+ 12 andb =2 ’i\—3 j+ 6IA< . (05 Marks)
b. Prove that [;x l_; bxc.cx;}=[;bz] : (05 Marks)
€. Find the real part of : — (06 Marks)

14+ cosB+isin O
Module-2
3 a. Obtain the n" derivative of sin(ax +b). (05 Marks)
b. Find the pedal equation of r" =a" cosn0. (05 Marks)
C. [fu:E. V=E. w:ﬂ,showthatM= (06 Marks)
X y z 0(x,y,2)
OR
X' ryt 0

4 a. [fu:log(\ s J show that x@+y—u-=3. (05 Marks)

. X4y ox oy
b. Ifu=f(x-y,y-2z z—x), show that a—u+@+-ai:0. (05 Marks)

ox dy oz

c. If y=acos(logx)+ bsin(log x), show that X'y, +(2n+ Dxy,., +(n®+1)y, =0 (06 Marks)

Module-3
5 a. Evaluate stin"xdx. (05 Marks)
0
|
b. Evaluate J.xz(l—xz)mdx. (05 Marks)
0
e b a
c¢. Evaluate J‘ I I(xl ~5-y2 +zz)dzdydx. (06 Marks)

—¢ ~b -a

1 of2



10

1SMATDIP31

OR
1Vx
Evaluate I J-xydydx. (05 Marks)
0 x
||
Evaluate H' _[ (x+y+2z)dxdydz . (05 Marks)
000
@ 4
Evaluate !mdx . (06 Marks)
Module-4
If ¢ =(t2 +1)i+ (4t =3) j+ (2t> = 6t)k , find the angle betweeri the tangents at t = 1 and t = 2.

(05 Marks)

- A A &
If r=e"i+2cos3tj+2sin3tk, find the velocity and acceleration at any time t, and also
their magnitudes at t = 0. (05 Marks)

Show that g:(y+z)i\+ (z+x)3+ (x+y)k is irrotational. Also find a scalar function ‘@’

such that E =Vé. (06 Marks)
OR
Find the unit normal vector to the surface x’y+2xz=4 at (2, -2, 3). (05 Marks)
If F=xz'i-2x?yz j+2yz*k £ind V-F and VxPsabd, -1, 1). (05 Marks)
If c;—?;-wxa and ﬂ=\::f><#b*, then show that %(ax b)=wx(axb) (06 Marks)
Module-5
Solve sec’ xtanydx +sec’ ytanxdy =0. (05 Marks)
Solve (y® =3x’y)dx +(3xy’ —x’)dy=0. (05 Marks)
Solve d—y+ e Xy, (06 Marks)
¥ X
OR
dy
Solve d—+ ycotx =CosX. (05 Marks)
X
Solve x’ydx —(x" +y’)dy=0 (05 Marks)
Solve y(x+y)dx +(x+2y-1)dy=0 (06 Marks)
% 3k 3k ok Xk
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