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Important Note : 1.

USN 06MAT31
Third Semester B.E. Degree Examination, December 2010
Engineering Mathematics - I1l

Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions,
selecting at least TWO questions from each part.
PART - A
1 a. Find the Fourier series for the function f(x) = x(2n - x) over the interval (0, 2n) and deduce
nl 00 (_-1)ﬂ+l =
that — = : 07 Marks
12 Zﬁ n? FHTERS)
b. Obtain the half-range.sine seriessfor! ° > i
1 1
——x, for 0<x<—
f(x)=44 p A . (07 Marks)
3 1
x-—, for—<x<l1
4 2 . .
¢. Obtain the constant term and the co-efficients of sin 0 0 in the Fourier expansion
of y given the following data (06 Marks)
0° 0 60 | 120 360
y 0 92 | 144 71 0
2 a. Obtain the finite Fourier sine transform of f(x) = cos k x, where k is a non
integer, over (0, 7). (07 Marks)
b. Find the Fourier sine and cosine trans ,a>0. (07 Marks)
¢. Find the inverse Fourier transform (06 Marks)
3 Form the partial differential equation B elffiinating the arbitrary functions from
Z=fx+It)+g(x—1it), wherthi =+/—1. (07 Marks)
b. Solve by the method of geparatio ariablespy’ +qx =0. (07 Marks)
c. Solve (mz—ny)p+ 1z )q=1ly—-mx. - (06 Marks)
4 a. Derive the one — dignensi heat equation. (07 Marks)
b. Obtain the D’ berls solution of the wave equation uy = U xxo subject to the condition
u(x, 0) = f(x ot O)=0. (07 Marks)
Sol : ,0u 0 : _ Lo -
c. Solve waye equation ¢ at =?, 0 < x <, given u(0, t) = u(m, t) =0; u(x, 0) = 0;
%(x, 0) = A(sin x —sin 2x),A # 0. (06 Marks)
PART -B
5 a. Find the smallest and the largest roots of e* — 4x = 0, correct to 4 decimal places by
Newton — Raphson method. (07 Marks)
b. Solve by Gauss elimination method

22X+ xp+4x3=12; 4x; + 11x; —x3 =33 ; 8x; — 3x; + 2x3 = 20. . (07 Marks)

Find the largest eigenvalue and the corresponding eigenvector of the matrix by using power
method :

6 -2 2
A=|-2 3 -1 taking[l, 1, 1]" as the initial eigenvector, perform 5 iterations. (06 Marks)
2 -1 3
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Using the Lagrange’ formula, find the interpolating polynomial that approximates to the
function described by the following table : (07 Marks)

X 01 1Ll 2 3 | 4 | Hence find f(0.5)
fix)| 3 | 6 | 11 | 18 | 27 | and f(3.1)

A rod is rotating in a plane. The following table gives the angle 6 (in radians) through which
the rod has turned for various values of t (in seconds)

t| 0 02 | 04 |06 | 0810 ] 12
0| 0 [0.12|049|1.12 |2.02 | 3.20 | 4.67

Calculate the angular velocity and angular acceleration of the rod at t = @44 second.
(07 Marks)

1
Evaluate _[1 2 ~dx by using the Simpson’s (%)™ rule, dividj
I+x

e intélyal into 3 equal

parts. Hence find an approximate value of log V2. (06 Marks)

Derive the Euler’s equation in the form %— di 0 ; (07 Marks)

Solve the variational problem :
1

8 [(x+y+y")dx = O under the condi; and y(1) =2. (07 Marks)
0

Find the geodesics on a surface gi enh length on the surface is

Ay
S= Hx(l+y' )dx . EV (06 Marks)

|

Find the Z-transfo (\
i) 3n— 4 sin 24

- n

11 S

D

Obtain the inverse Z-transform of

(07 Marks)

3z° +2z
(5z-1)5z+2)
Solve the difference equation uy4p — Sups; + 6u, = 2, with ug =3, u; = 7 using z-transforms.
(06 Marks)

(07 Marks)

* % k * %
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USN

06ES32

- Third Semester B.E. Degree Examination, December 2010
Analog Electronic Circuits

Time: 3 hrs. Max. Marks: 100

. Write a suitable circuit to get the foll

Note: Answer any FIVE full questions, selecting atleast TWO
Questions from each of Part — A and Part - B.

PART - A
What is an equivalent circuit of a device? Ex Explain the differentequivalent circuits for
semiconductor diode. (07 Marks)

. Analyse the circuit shown below, Fig. Q1(b), and draw thé waveform. Assume

V.=0.7V. (08 Marks)

Fig. Q1(b)

-5V

characteristizs fig. QI(c), and explain its
working. (05 Marks)

63V

a

& __._..\3;-

g Fmdl * i for the circuit shown, Fig. Q2(a). (05 Marks)

. Find the coordinates of the Q point and locate it on the dc load line for the voltage divider

configuration. Given Vec = 16V, R; (upper resistor) = 62 kQ , R, = 9.1 kQ , R¢ = 3.9kQ ,

Rg = 0.68kQ2 and B = 80. The coupling capacitors are 10 uF each. Also find V¢, Vg and Vj.
(08 Marks)

. Define turn ON time and turn OFF time of a transistor. Design a transistor inverter if

Vee=10V, I = 10mA and f = 250. Assume input to be a pulse of amplitude 10V.

(07 Marks)
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What is bias stabilization? Explain. Derive an expression for S(Ico) and S(Vgg) for fixed
bias configuration. (08 Marks)
. For an emitter bias circuit (capacitor is bypassed), determine r., Zi, Z, and A,. Given
Rg =470 kQ , Rc = 2.2kQ, Ve = 20V, Rg = 0.56kQ , Cg = 10uF , B= 120, r, = 40kQ ,

Cc = 10pF. (08 Marks)
Determine i) the common logarithm of the number 2.2x 10°. i) the power gain in
decibels for P, = 100 m watts , P; = 5m watts. (04 Marks)

The transistor is connected as a CE amplifier. Determine Z., Z,, A;and Ay using complete

hybrid model. (10 Marks)
. Discuss the low frequency and high frequency response of a RC coupled amplifier.
(10 Marks)
PART - B

For the circuit of fig. Q5(a), calculate the dc bias voltage V. (05 Marks)

-0 |

Fig. Q5(a) ’ J
eﬁnce b—etween voltage series and voltage shunt
(05 Marks)

erive an expression for Arand Z,s for current series
(10 Marks)

. With a block diagram, explai
feedback.
Using the block diagr pproach,

feedback amplifier.
With a neat circ M‘ explain the operation of a transformer coupled class A power

amplifier. (10 Marks)
For a cl ifier with Ve = 25V driving an 8 load, determine 1) maximum I/P
power infim O/P power  iii) maximum circuit efficiency. (06 Marks)
Calculate nd harmonic distortion for an O/P waveform having measured values of
VCEmin =24V, VCEQ =10Vand Vi, =20V. (04 Marks)

With a neat circuit diagram, explain the working principle of RC phase shift oscillator, with
relevant equations. (10 Marks)
- What are the tuned oscillators? Explain any one type of tuned oscillator. (10 Marks)

Define gm and 1y of field effect transistor. Explain the procedure to determine the above

values graphically. (06 Marks)

. Write the ac equivalent circuit for voltage divider JFET configuration and determine Z;, Z,

and A,. (10 Marks)

Differentiate between enhancement and depletion MOSFET. (04 Marks)
hkkk%k
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- 06ES33
Third Semester B.E. Degree Examination, December 2010
Logic Design
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.
PART — A

1 Explain the definition of combinational logic. (04 Marks)
Simplify the function y = f(a, b, ¢, d) = £ m(2,3,4,5,13,15) + £ d(8,9,10,11), using Karnaugh
map. (05 Marks)

Simplify the function y = f(a,b,c.d) = ©M(0,4,5,7,8,9,11,12,13,15) usihg the Karnaugh map.
(05 Marks)

Simplify the function y = f(a,b,c,d,e) = £ m(0,2,8,10,16,18,24,2 g the Karnaugh map.
(06 Marks)

Simplify using the Quine-McClusky minimization techniquéy = f(a,b,c.d) = £ m(0,2,8,10).
(10 Marks)
Simplify using the variable entered method (VEM

y = fla,b,c.d,€) = £ m(1,3,4,6,9,11,12,14,17,

27,28,30) + £ d(8,10,24,26).
(10 Marks)

Perform the following to design a com ic circuit to convert the BCD digit to an

logic diagram. (10 Marks)

Draw the logic diagr or 2-to-440gic decoder, with an active low encoder enable and

active high data outpyfS."@onstruct a truth table and identify the data inputs, the enable input

and the outputs. Dw ircuit function. Draw the logic symbol for decoder. (10 Marks)
1 .

excess — 3 BCD digit.
1) Construct the truth table, ii) the 1n term equation for each output function,
iit) Simplify the output functh reduced logic equation and iv) Draw the resulting

ing toesign a full-subtractor:
le and simplify the output equations. ii) Draw the resulting logic
lize the subtractor, using a decoder. (10 Marks)

output of t magnitude comparator and the resulting equation. (10 Marks)

PART - B

What is the difference between a flip-flop and a latch? What is the gated SR latch? Explain
the operation of gated SR latch, with a logic diagram, truth table and logic symbol.(10 Marks)
Explain the operation of positive-edge-triggered JK flip-flop and T flip-flop, with the help of
logic diagram, function table and logic symbol. (10 Marks)

Explain the working principle of four-bit binary ripple counter, with the help of a logic
diagram, timing diagram and counting sequence. (10 Marks)
Explain the design of a synchronous Mod-6 counter, using the clocked flip-flops. Clearly
indicate the application table, excitation table and minimal sum expressions. (10 Marks)
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a. Draw the Mealy and Moore synchronous machine models. Label the excitation variables,

state variables, input variables and output variables, in both the diagrams. (08 Marks)
b. For the logic diagram given in Fig.Q7(b),
1) Derive the excitation and output equations,
i1) Write the next state equations,
1i1) Construct a transition table and
iv) Draw the state diagram. (12 Marks)
(=4

::1[

cbLo
Fip.

Design a cyclic module-8 synchronous bi sing JK flip-flops, to count the number

b

of occurrences of an input, i.e., the n r s it is a 1. The input variable x must be

coincident with the clock to be counted. ter is to count in binary. The design should

clearly indicate the following :

a. State diagram and state tabje. V (05 Marks)
. Transition table and exgif@tion table. (05 Marks)

(05 Marks)

b

c. Karnaugh maps

d. Logic diagram. \ (05 Marks)
* ok k ¥ K
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USN

06ES34

Third Semester B.E. Degree Examination, December 2010
Network Analysis '

Time: 3 hrs. Max. Marks:100

1 a

b.
2'a
b.
3 a
b.
c.
4 a.

Note: 1. Answer any FIVE full questions, selecting
at least TWO questions from each part.
2. Standard notations are used.
3. Missing data may be suitably assumed.

PART - A
Use the node analysis and find the value of Vy in the circuit show;
the current through the impedance (2 + j3)Q is zero.

in Fig.Q1(a), such that
(10 Marks)

Fig.Ql(a)
Find the current through the 4} resistor, urrent method, in the circuit shown
in Fg.Q1(b). (10 Marks)
Explain the following terms with refere stwork topology :
i) Tree i1) Branch ii1) Gut Hatrix iv) Tie set matrix (08 Marks)
For the given resistance netwgrk, writéWg tie set schedule and obtain equilibrium equations
on current basis. Calculate thé§galuegrof branch voltages. Assume inner branches as tree
branches. [Refer Fig. ] (12 Marks)
(L
™A
Ys ces in ohms ——(—_%)—-—'—1
. & ks 4k | =
FigQ2(b) 1 ' Fig.Q3®b)
\2 v 1 ke % 2k s
g ) 7
J

State and explain the Thevenin’s theorem. (06 Marks)
Obtain the Thevenin’s equivalent of the network shown in Fig.Q3(b) between the terminals
x and y. Also find V,. (06 Marks)
Using Worton’s theorem, find the current through the load impedance Z/ in Fig.Q3(c).

S 25l . - (08 Marks)

+ ] s
67 o 48V
s 2L - JP -
> a
Fig.Q3(c) Fig.Q4(b)

Derive the condition or maximum power transfer across a load from a source as applied to a

simple A.C. circuit. Assume a suitable circuit for your mathematical derivation. (08 Marks)
10of2
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06ES34

Find the load impedance to be connected across the terminals AB for the maximum power
transfer. The network is shown in Fig.Q4(b). Also find the maximum power delivered to the
load. (06 Marks)
Write a note on superposition theorem as applied to a dc circuit. (06 Marks)

PART -B
Show that a two branch parallel resonant circuit is resonant at all the frequency, if

R,=R.= L where R; = resistance in the inductor branch, R¢ = capacitor in the capacitor
1 C C

branch. (08 Marks)
Derive for a resonant circuit, the resonant frequency f, = /f,f, , where, fj and f; are the two
half power frequencies. (08 Marks)

An RLC series circuit has R = 1 KQ, L = 100 mH, C = 10uF
applied across series combination, determine :
1) Resonant frequency i) Q-factor and ii1) Half cies. (04 Marks)

a e of 100 V is

What is the significance of initial conditions? Write a iftial conditions in basic

circuit elements. (04 Marks)
How is time constant of an RL circuit is de in its importance in transient
analysis, with a suitable example. (08 Marks)

In the circuit shown in Fig.Q6(c), the sw1 .

t =0, the steady state having been reachigd bef @
att=0.

[ Q,_u V
A

anged from position 1 to position 2 at

tching. Find the values of i, 91 nd 41
dt dt?

(08 Marks)

T A NN

2

o oW

s
Flg.Q7(a)
Find the L rm of the periodic signal x(t) shown in Fig.Q7(a). (06 Marks)
Determine response current i(t) in the circuit shown in Fig.Q7(b) using Laplace
transform. (06 Marks)
—_ o (&2 1, 5 o ?- — ;};_‘:' .
A <
YN i 4,-:;-"\/\: 3
- : \“ | B "~
AlL(e) eSmyp L
ltl..!.-_ : 2 )
Fig.Q7(b) Fig.Q8(b)
Find the convolution of h(t) =t and f(t) = ¢™ for t > 0, using Laplace transform techniques.
(08 Marks)
Obtain the relationship between ‘h’ and ‘y’ parameters of a two port network. (10 Marks)
Determine the z parameters for the circuit shown in Fig.Q8(b). (06 Marks)
Write a note on ABCD parameters. (04 Marks)
* ok ¥ % K
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USN

06ES36

Third Semester B.E. Degree Examination, December 2010
Field Theory

Time: 3 hrs. Max. Marks:100

Note: 1. Answer any FIVE full questions, selecting
at least TWO questions from each part.
2. Assume any missing data suitably.
PART — A

Show that the electric field intensity at a point, due to ‘n’ number of point charges, is given

ey I 4 Q' ~
b E= —La v/m, (05 Marks)
J dn e, ; R} .
A uniform line charge of infinite length with p = 40 nc/m |, li the z-axis. Find E at
(-2, 2, 8) in air. (05 Marks)
State and prove the Gauss’s law. (06 Marks)
: i B ; 0cag0sin ¢ . 3
Determine the volume charge density, if the field is a, ¢/m°. (04 Marks)
Derive an equation for the potential at (06 Marks)

If the potential field V = 3x* + 3y* + n
)V i) E iii) D at P(-4, 5,\ (06 Marks)
Deduce an equation for the itanc® of a coaxial cable of length ‘L’, radius of inner

ac
conductor ‘a’ and out co duc% (08 Marks)

State and prove iquenigss theorem. (06 Marks)

Find the capaci een the two concentric spheres of radii r = b and r = a, such that

b > a, if the =0 at r = b, using the Laplace’s equation. (10 Marks)
Dete e whe or not the potential equations 1) V = 2x% — A,y2 +7% and ii) V = rzcosd: +0
satis apiace’s equation. (04 Marks)
State and prove the Stoke’s theorem. (04 Marks)

If the magnetic field intensity in a region is H=Qy-2)a, + 2x§y , find the current density at
the origin. (06 Marks)

A co-axial cable with radius of inner conductor a, inner radius of outer conductor b and
outer radius ¢ carries a current [ at inner conductor and —I in the outer conductor. Determine

and sketch variation of H againstr for i)r<a ii)a<r<b iii)b<r<c iv) r> c.(10 Marks)
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PART -B

Derive an equation for the force between the two differential current elements. (06 Marks)

Derive the magnetic boundary conditions at the interface between the two different magnetic
materials. Discuss the conditions. (08 Marks)

Calculate the inductance of a solenoid of 400 turns wound on a cylindrical tube of 10 cm
diameter and 50 cm length. Assume the solenoid is in air. (06 Marks)

Using the Faraday’s law, deduce the Maxwell’s equation, to relate time varying electric and

magnetic fields. (08 Marks)
Derive the Maxwell’s equations in the point form of the Gauss’s law for tifne varying fields.
(06 Marks)

Given E =E_ sin(ot—Bz)a, in free space. Find D,Band B (06 Marks)
Obtain the solution of wave equation for uniform plape w. space. (10 Marks)
State and explain the Poynting’s theorem. (04 Marks)
by E = 6cos(wt—pt)a, at f=10 MHz.

(06 Marks)

For a wave traveling in air, the electric field gsagiv
Calculate the average Poynting vector.
Explain the reflection of unifo an}s

, with normal incidence at a plane dielectric
boundary. (10 Marks)

Write short notes on:

i) Standing waye rat
1) Skin effegt imMgonductors.
(10 Marks)
6 % & & Kk ok
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USN 06EC/TC/NT35
Third Semester B.E. Degree Examination, December 2010
Electronic Instrumentation

Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.
PART - A
1 a. Define accuracy, precision and significant figure. (06 Marks)
b. A true value of voltage across a resistor is 50V, the instrument reads 49V. Calculate the
absolute error and percentage error. (04 Marks)
¢. Explain with a circuit diagram, how a basic D’ Arsonval movement can be converted into a
DC voltmeter. Calculate a multiplier resistance required to measure voltage range of
(0 -25)V, when Ry = 50 ohms, T, = 50 pA. (10 Marks)
2 a. Witha neat block diagram, explain the working principle o oltmeter. (07 Marks)
b. Write the advantages of a di gital instrument over analog 4 (03 Marks)
c.  With a neat circuit diagram, explain the working of Ram (10 Marks)
3 a. Witha neat block diagram, explain the working of ency meter. (07 Marks)
b. Draw and explain the block diagram of CRT. (07 Marks)
¢. Discuss the operation of electronic switch i oscape. (06 Marks)
4 a. What is Barkhausen criterion? With t blggk diagram, explain the working of standard
signal generator. (10 Marks)
b.  What is sweep frequency generat (04 Marks)
¢. Draw and explain the block diagram®f s ling oscilloscope. (06 Marks)
\;M
S a. Whatis a transducer?gxplain the Working of resistive position transducer. (07 Marks)
b. With a neat diagranf, exflain the principle and working of a LVDT. (09 Marks)
¢. A resistance straifijgauge With a gauge factor of 4 is connected to a steel member which is
subjected to a §trainQf 1x107°. If the original gauge resistance is 150 ohms. Calculate the
change in gis (04 Marks)
6 a. Derivfan ion for capacitance comparison bridge at balance condition and calculate
capac ¢ itlpedance at a frequency of 2 kHz, the bridge components are C; = 100 pF,
R3=10 yand R; = 50 kQ. (09 Marks)
b. Derive the bridge balance equation for the Kelvin’s double bridge. (07 Marks)
¢. Explain the sources and detectors in the bridge circuits. (04 Marks)
7 a. What is bolometer? Explain RF power measurement using bolometer bridge. (07 Marks)
b.  Give the classification of digital displays. Compare the LEDs and LCDs. (08 Marks)
¢. Explain in brief, the working of the photovoltaic transducer. (05 Marks)
8 Explain the following:
a. Piezo-electric transducer
b. Signal conditioning circuits
c. Photo transistor
d. Wagner earth connection (20 Marks)
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USN MATDIP301
Third Semester B.E. Degree Examination, December 2010
Advanced Mathematics - |

Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions.
1 a. Find the n" derivative of log(ax + b). (06 Marks)
" th 3 & X
b. Find the n™ derivative of m (07 Marks)
c. Ifx=sintandy = cons mt, prove that (1 — x?) yn2 — (20 + 1) Xyue1 + (m> = 1n%) ya = 0.
(07 Marks)
2 a. Show that the following pair of curves intersect each other ortho
' r=a(l +sin 0) and r = a(l — sin 6). (06 Marks)
b. Find the pedal equation of the curve & =1+cos0. (07 Marks)
r
¢. Find the first five terms of the Maclaurin series of f(x) eC. (07 Marks)
_ ax-by . ou
3 a Ifu=e sin(ax + by), show that bg - (06 Marks)
b. Ifu=yx’+y* andx’ +y’ +3axy = henx=y=a. (07 Marks)
c. If z = fx, y), where x =\ 0 and y = r sin 0, show that,
[BZJI+ i 2 [32)2+ 1[ 2 (07 Marks)
Pl — =| — —_— ar
ox oy or >\ o0
4 a r _{cos“ xdx, where n is a positive integer. (06 Marks)
b. 0 do= % ; (07 Marks)
c. (07 Marks)
s a Provethat [f=+r. (06 Marks)
¢ A do
Show that |v/sin® dOx =10 07 Marks
b. 61- !m ( arks)
c. Prove that B(m,n)=" F I;l . (07 Marks)
m +n
6 a. Solve(e*+1)cos x dx +e* sinx dy=0. (06 Marks)
b. Solve (x tan¥4 — ysec? %}is +xsec? (%):Iy =0. (07 Marks)
c. Solve(x +tany)dy = sin 2y dx. (07 Marks)
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2
Solve d—{ i ‘_"d—y +2y=e¥,
dx dx
d’y  ,dy

2

Solve (D*—5D + 1)y =1+x°.

Solve —=-+2——5y =cos 3x.
dx dx

<

MATDIP301

(06 Marks)

(07 Marks)

(07 Marks)

@ nf
Prove that (1 + cos 0 + i sin 0)" + (1+ cos 0 - i sin 0)" = 2™ €08 (5]003(7) (06 Marks)

Use Demoivre’s theorem and solve the equation x* —x” +x* + 1 =0.

Expand cos® 0 in a series of cosine of multiples of .

* k % ¥ %
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(07 Marks)
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