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Third Semester B.E. Degree Examination, Dec.09/Jan.10
Engineering Mathematics - 1il

3 hrs. Max. Marks:100

Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.

PART — A
Obtain Fourier series for the function f(x) given by
_ 1+ 2_x, -nt<x<0
f(x) = r
1——21, 0<x<n
T

2
and hence deduce that % =l+L+i+ ..............

rtaty (07 Marks)

inrthe interval 0 <x < 1.

(07 Marks)
Obtain the constant term and the coefficients of and cosine terms in the Fourier
expansion of y as given in the following tab (06 Marks)

X 0 4 5 6

y 9 26 20 9
Find the Fourier transform of f{.
Hence evaluate I (07 Marks)

[i]
Find the Fourier afsifig transform of ™ (07 Marks)
Find the Fouffier form of e ™. Hence show that jx i n:x dx=Tem ,m>0.
& LEX 2
(06 Marks)

Fo differential equation by eliminating the arbitrary functions f and g from the
relatio y? +2f] (l +log y] (07 Marks)
X
Solve ot +18xy” +sin(2x-y) =0 (07 Marks)
ox*oy '
Solve (mz—ny) % +(nx — lz)% = (ly — mx) (06 Marks)

Derive one dimensional heat equation by taking u(x, t) as the temperature, x is the distance
and t is the time. (Write the figure also.) (07 Marks)
Obtain the D’Almbert’s solution of the wave equation uy = Coti s subject to the condition

u(x, o) = f(x) and %(x,o) =0. (07 Marks)

Obtain the various solutions of the Laplace’s equation ux + uyy, = 0 , by the method of
separation of variables. (06 Marks)
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06MAT31
PART - B

Complete the real root of the equation xlogiox — 1.2 = 0 by Regula-Falsi method, correct to
four decimal places. (07 Marks)

Solve the system of equations using Gauss-Jordan method:
2+ 3y +7z2=352

2x+y—-z=0
x+y+tz=9 ' (07 Marks)
Using the power method, find the largest Eigen value and the corresponding Eigen vector of
6 -2 2
thematrix A=|-2 3 -1 (06 Marks)
2 =1 -3

The area of a circle (A) corresponding to diameter (D) is given bel@
D 80 85 90
A 5026 | 5674 | 6362 | 7088 |/J7854 |

Find the area corresponding to diameter 105 using an approprigfe interpolation formula.

(07 Marks)

Use Newton’s divided difference formula to find f(9), Ata, (07 Marks)
X 5 7 17
f(x) 150 392 66 | 5202
52
Evaluate Ilogcx dx using Weddle’s @ pg, 7 Gpdinates. (06 Marks)

4
Derive Euler’s equation in the
of df of
| —— [ =0 (07 Marks)
dy dx\dy
1
Find the curves ol \th ctional ﬂ(y')z +12xy]dx , with y(0) = 0 and y(1) = lcan be
0

extremised. (07 Marks)

Find thg" gegde on .a surface given that the arc length on the surface is
S= |\/x[1439"] dx (06 Marks)

X

Find the Z-transforms of the following :

i) cosh nO i) (n+ 1) (07 Marks)
Find the inverse z-transform of S (07 Marks)
(z—1)(z-2)
Find the response of the system yp+2 — Syns1 + 6yn=u, withy;=0, y;=1 and u,=1
forn=0: L 2, 3csccmvmrsinsmis by z-transform method. (06 Marks)
¥ ¥ k ¥ %
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Important Note:

—— 06ES32

Third Semester B.E. Degree Examination, Dec.09/Jan.10
Analog Electronic Circuits

Time: 3 hrs. Max. Marks:100

Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.

PART - A
1 a. Describe how diffusion and transition capacitances differ. (05 Marks)
b. A full wave bridge rectifier is supplied from the transformer secondary voltage of 100 V.
Calculate the dc output voltage and peek inverse voltage of the diodgs employed. (05 Marks)
c. For the clipper circuit shown in the Fig.1(c), the input is V; = 50 Sia wt. Calculate and plot
to scale the transfer characteristic, indicating slopes and interc (10 Marks)

2 a. Determine the voltage Vg and I f e divider configuration shown in Fig.2(a).

(10 Marks)
nav
lox
Ce —
‘ ho Gc e
. =1y
\ St Eoon 8 Stey
oL
b. Fig.2(a).
Determine'R, and R, for the network of Fig.2(b). Given Icq = 2 mA, Vceq = 10 V. Assume

S, transistor. (10 Marks)
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For the emtter — follower network of Fig.3(a), using r. model determine: i) re ; ii) z; ; iii) Z, ;

iv) Ay ; v) AL

+12v

fp=reo, L Honsittes

<

Fig.3(a). B — < .

< %

(10 Marks)

Using complete hybrid equivalent model for a two part system derive expressions for

A;, Av, z; and 7.

Prove that Miller effect capacitance Cyg; = (1 — Ay) crand Cygo = ( - v) Cr.

ge of f; =40 Hz and
ower 3 db and upper
(10 Marks)

A four stage amplifier has a lower 3 db frequency for an individual
individual upper 3 db frequency of f; = 2.5 MHz. Calculate the
3 db frequency of this full amplifier. Derive the expression

PART -B
Explain with the help of circuits what is cascade co
are the advantages of these connections?
Explain the important advantages of a negati
List the four types of feedback connections§§

connection. ’
ngled ¢
ed

bac plifier.

s B push pull amplifier.

(10 Marks)

(10 Marks)

cascode connection. What

(10 Marks)
(04 Marks)

y practical circuit for each feedback

(06 Marks)

(10 Marks)

Explain the working of a transformeg c h
A Class B amplifier provides a 20\ gitnal to a 16 ohm load and a power supply of

Vee =30 V. Determine the in ower,

put power and circuit efficiency.

(05 Marks)

Calculate the harmonic distorti®i components for an output signal, having a fundamental
amplitude of 2.5 V, sggbnd harm@fic amplitude of 0.25 V, third harmonic amplitude of

0.1 V and fourth ha

List three ntages of PET over BJT.
With a neat circuit diagram, explain potential divider biasing of JFET.

Calculate the voltage gain and input and output impedance for the circuit of Fig.8(

9v
Given:
: Ipgs =16 mA
Fig.8(c) :? Mr}* Vo av

’ L g=40K Q
Ve re arakn Vo Vasp=-2.86V.
b K2
- ' A

* ok ok koK
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Explain Barkha emon for oscillations.

With the he ircuit diagram, explain the working of Hartley oscillator. (07 Marks)
List th tages of a crystal oscillator. Explain the working of a series resonant crystal
oscilla (08 Marks)

plitude of 0.05 V. Also calculate the total harmonic distortion.

(05 Marks)

(05 Marks)

(03 Marks)
(07 Marks)

C).

(10 Marks)
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06ES33
Third Semester B.E. Degree Examination, Dec.09/Jan.10
Logic Design
3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.
PART - A
Show that y = f (ABCD) = % (0, 2, 5, 7, 8, 10, 13,15) is the complement of

y = f(ABCD) = n(1, 3, 4, 6, 9, 11, 12, 14). Illustrate your answer using Kamnaugh map to
show the complement nature of the two equations. Realize both the functions using 7486 1C
chip [Exclusive OR gates] only. (12 Marks)
Design a logic circuit that controls the passage of a si ‘A’ acoording to the following
requirement. '
i)  Output ‘X’ will equal ‘A’ when control inputs B C are the same.
ii) ‘X’ will remain ‘HIGH’ when B and C are
Implement the circuit using suitable gates.

(08 Marks)

Simplify the following expression us
simplified circuit using basic gatesi4
Simplify the following Boolean e
f(ABCD)=2m (0,4,5, 6, 13,

cClusky technique. Implement the
=%(1,3,4,5,6,9, 11, 12, 13, 14). (12 Marks)
ing VEM technique. [3 variable map].

—
[N
~J
(=]
O

S

3 3 2

/

ABCDf BCD f
000 0 1 VOOO¢
0 0 0 1 1 001 ¢
00 1 0 1 010 0
001\ { =9- 3> V"%
0 1 0 1 1 100 0
0 1 1 101 1
0 1 1 1 11 0 1
0 I ¢ 1 111 1
¢ = don; e term. (08 Marks)

Design a logic circuit using a 3 to 8 logic decoder that has active low data inputs, an active
HIGH enable and active low data outputs. Use such a decoder to realize the full adder

circuit.

(08 Marks)
Design a suitable BCD adder circuit using 74L.S83 and a provision has to be made for self
correction in case if the sum is not a valid BCD number format. (12 Marks)

Implement the following Boolean function using 4 :1 MUX

y(ABCD)=2m (0, 1,2,4,6,9, 12, 14). _ (10 Marks)

Design a circuit that accepts 2 unsigned 4 bit numbers and provides 3 outputs. The inputs are

A3z Az A Ap and B; B; B By. Outputs are A = B, A>Band A <B. Draw the logic diagram.
(10 Marks)
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PART - B

a. Explain the following:
i) Switch debouncing and it’s elimination

i)  Race around problem and its elimination. (14 Marks)
b. Obtain the characteristic equation for the following flip flops:

1)  JK flip flop .

i) SR flip flop. (06 Marks)

a. With the help of a diagram, explain the following with respect to shift register:
i)  Parallel in and serial out

i)  Ring counter and twisted ring counter. (08 Marks)

b. Design a Mod — 5 synchronous counter using JK flip flop. (12 Marks)
a. With a suitable example, explain Mealy and Moore model in a se ial\circuit analysis.

(10 Marks)

b. A sequential circuit has one input and one output. The state is as shown in Fig.7(b).

Design a sequential circuit with “T” flip flop. (10 Marks)

a. Analyse the followi %ﬁt circuit shown in Fig.8(a) and obtain:

tput equations.

i)  Tr e
iv) S
v)  Drawthe sgiite diagram. (12 Marks)
x BN J a“J?U-fr
trpus-
ot T :
Fr. = clow
18 |
Fig.8(a).
b.  With a suitable example and appropriate state diagram, explain how to recognize a particular

sequence. Ex: 1011. (Any sequence can be assumed). (08 Marks)

* ok ok ok ok
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USN 06ES34
Third Semester B.E. Degree Examination, Dec.09/Jan.10
Network Analysis

Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.
PART - A
1 Write the mesh equations for the circuit shown in Fig.1 and solve for currents i, i, and is.
(10 Marks)
™)
Fig.1(a) ) ..éjlw v
The node voltage equations of a network are
50 0190°
(1+—1- l) v,—~ = L . v, + i—_L~|-l . Derive the network.
5 27 4 4 4 4 2 2
(10 Marks)
2 Define the following terms with respect to the netwo pology. Give examples.
1) Tree; ii) Graph ; iii) Sub graph ; ;  v) Cutset. (08 Marks)
For the network shown in Fig.2(b), gaph and obtain the tieset schedule
considering ji, j2, js as tree branches. Alsgngalculfate all branch currents. (12 Marks)
Fig.2(b)
3 In the circuit sh \'g.?;(a), find vy and prove reciprocity theorem. (10 Marks)
sh'hA <p ﬁ 2
) 5 -
State and explain super position theorem “;ith a suitable example. (10 Marks)
4 Obtain the Thevenin’s equivalent network for the circuit in Fig.4(a) between the terminals X

and Y. (10 Marks)
LT Je o Jiou
le 3 &
Lo )s Jb Ipo &-W
= " ’I .
Fig.4(a). Fig.4(b).

What should be the value of pure resistive load to be connected across the terminals a and b

in the network shown in Fig. 4(b), so that maximum power is transferred to the load?

Calculate the maximum power. (10 Marks)
10f2



06ES34

PART -B
Show that for a series RLC resonant circuit the selectivity ¢= f_z_o—fl , where
fo: resonate frequency f1 and f2 are half power frequency. (08 Marks)
Determine R; and Rc for which the circuit shown in Fig.6 resonates at all frequencies.
(06 Marks)

g

Ry Re
Y fr o pmp

Fig.5(b)

oy
It is required that a series RLC circuit should resonate at 1 MHz. Determine values of R, L

and C if bandwidth of the circuit is 5 kHz and its impedance is 50 2 @it resonance. (06 Marks)

Explain the importance of study of initial conditions in electric igguiBianalysis. (06 Marks)
Explain the behaviour of R, L and C elements for transientsention@jeir representation at
the instant of switching. (06 Marks)
In the circuit shown in Fig.6(c), the switch is moved fro t t = 0. Find the values
. 2.
of i, %, -jt—j att=0",if R=1Q,L=1H,C=0.1 100 V. Assume steady state
is achieved when k is at ‘a’. (08 Marks)
1 [ L.
M o vk K
N b ‘{‘é’
ol >
Figdh(c). Fig.7(a).
Obtain the Lrslplacﬁ.rI of saw took waveform shown in Fig.7(a). (06 Marks)
Find the Laplack transfOm of i) (t) ; ii)t ; iii)e™ | (06 Marks)
Find f o0) using initial value and final value theorem for the function given below.
. (08 Marks)
(08 Marks)

| F 1 & P

o—-——[(. L( ’

3 o
l
Fig.8(a). Fig.8(b)
Determine the ‘h’ parameters for the network shown in Fig.8(b). (08 Marks)
Mention the application of
i) Transmission parameters ; ii) ‘h’ parameters ; iii) ‘z’ parameters. (04 Marks)

* %k ok k ok
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USN 06IT35
Third Semester B.E. Degree Examination, Dec.09/Jan.10
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. Explain the following:
i) Systematic errors ii) Relative errors. (04 Marks)
b. Explain the working principle of multi-range voltmeter, with the help of suitable circuit
diagram. (08 Marks)
c. Convert a basic meter movement with an internal resistance of 50 Q and a full scale
deflection current of 2 mA in to a multi-range ‘dc’ voltmeter with voltage ranges of 0-10V,
0-50V, 0-100V and 0-250V with following Fig.1(c). (08 Marks)
' R, Ra
PP
2 a. Explain the ramp type digital voltmeter with thg i A (10 Marks)
b. Explain the digital multimeter with basic circt ; ) (10 Marks)
3 a. Explain the C.R.T. features briefly. (06 Marks)
b. With the basic block diagram, explai of operation of simple C.R.O. (08 Marks)
c. Explain the operation of an electroni the help of a block diagram. (06 Marks)
4 a. Explain the principle and operation of sapling oscilloscope. What are its advantages and
disadvantages? (10 Marks)
b. Explain the operation igital stgfige-oscilloscope with the help of a block diagram.
Mention the advantageg: (10 Marks)
' PART - B
5 a. Witha block dia , eXplain modern laboratory signal generator. (10 Marks)
b. Sketch the circi veforms for an OP-AMP astable multivibrator for use as a square
wave gegfrator. lain its operation. (10 Marks)
6 a. Explain hdatstone bridge and derive the balance equation for Wheatstone bridge.
(06 Marks)
b. Explain AC bridge and derive the balance equation for capacitance comparison bridge.
(08 Marks)
c¢. Find the equivalent parallel resistance and capacitance that causes a wein bridge to null with
the following components values:
R;=3.1kQ, c¢;=52uF, R,=25kQ, f=25kHz and R4=100kQ (06 Marks)
7 a. Explain the potentiometer with figure. (06 Marks)
b. Explain the resistance thermometer with circuit diagram. (06 Marks)
c. [Explain the construction, principle and operation of LVDT. Show characteristics curve.
(08 Marks)
8 a. Explain piezo electrical transducer, with circuit diagram. (06 Marks)
b. Explain the light emitting diodes (LED) with diagram. (06 Marks)
c. Explain how power is measured using a bolometer, with a suitable diagram. (08 Marks)

* 4 k % ok
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USN 06ES36
Third Semester B.E. Degree Examination, Dec.09/Jan.10
Field Theory
Time: 3 hrs. ; Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.
PART - A

1 Define electric field intensity due to a point charge in vector form. With usual notations,
derive the expression for field at a point due to many charges. (07 Marks)
State and prove divergence theorem. (05 Marks)

Calculate the divergence of vector D at the points specified usingfcartesian, cylindrical and
spherical coordinates:

i) = i} [10xyz.ax + S}czzay +(22° - 5x%y)a,] ¢/ point B2, 3, 5)
Zz
i) D=5z%a,+10pz.a, atp(3,-45°5) (08 Marks)

Define electric field and electric potential notations establish the relationship

between electric field intensity and electri (10 Marks)
With usual notations, derive the bo onditions for perfect dielectric materials of
permitivities € and €,. (05 Marks)

Given the potential field V = 50x§yz Its in free space, find
i) Potential V at P(1, 2, 3
ii) | Ep | (Magnitudeyof electrigypotential)

ii1) a atP. V (05 Marks)

With usual notatiens, deduce the Poisson’s equation and Laplace equation from Maxwell’s
first equation  Exp V2V in different co-ordinate systems. (10 Marks)

e

Give
i) ow that V satisfies Laplace equation in spherical coordinates.
ii) ind'A and B so that V=100V, | E | =500 V/m at r = 5mt, 6 = 90° and ¢ = 60°.
(10 Marks)
State and prove the Stroke’s theorem. ' (06 Marks)

If the vector magnetic potential at a point in a space is given as A = 100 p'*a, wh/mt, find
the following: i) H ii)J and show that ¢H.dI = I for the circular path with p = 1. (06 Marks)
In cylindrical coordinates, a magnetic field is given as H = [4p - 2p*lag A/m,0<p<1.

i) Find the current density or a function of p within cylinder.
ii) Find the total current that passes through the surface Z=0and 0 < p < 1 mt in the a,
direction. =

(08 Marks)
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PART —B

With usual notations, derive the equation for magnetic force between two differential current
elements. (06 Marks)
Find the torque vector on a square loop having corners (-2, -2, 0), (2, -2, 0), (2,2, 0) and
(-2,2,0) 1) about the origin by B =0.4a,T ii) About the origin by B = 0.6a, — 0.4a,T .

(06 Marks)

Determine the mutual inductance between conducting loop and a very long straight wire
shown in Fig.5(c). - (08 Marks)

T -

II A
‘.
—p
wite T

Lol

Fig.5(c)
With usual notations, derive the Maxwell’s equation in as derived from Faraday’s
law. Hence show that electric field E = 2X’aygindx /m can not arise from a static
distribution of charges. (08 Marks)
With usual notations, derive the differential fo C uity equation from the Maxwell’s
equations. (04 Marks)

4sinwta <
The time varying magnetic field in S venas B = : P=Po
0 p>0
Determine E using Faraday’s |49 Verify the same using Maxwell’s equations. (08 Marks)

theorem. (04 Marks)

State and explain Polynt

With usual notations he expression for intrinsic impendence for lossy media.

(06 Marks)
The electric field inteNgity of 300 MHz uniform plane wave in free space is given by
E =(20+ 50 e ¥* V/m. Find
1) o, A, i) Eatt=1ns z=10cm iii) What is | H |max? (10 Marks)
Write a short ngf€ on standing wave ratio (SWR). (04 Marks)
With usual notations, derive a general expression for a traveling plane wave. (06 Marks)

Travelling EandH waves in the free space (region-1) are normally incident on the interface
with a perfect dielectric (region-2) with €, = 3.0. Compare the magnitude of the incident

wave and transmitted E and H waves at the interface.

ml 'e° '{)LQ"LB‘O

\N\M}\A}\A—# . meg_d- J_;‘J{an
Free Space, [V HYEe ('_\rcﬂt‘wn,)
Creqin)

(10 Marks)

* ¥ k ¥ ¥

20f2



=50, will be trealed as malpractice.

pulsorily draw diagonal cross lines on the remaining blank pages.

1. On completing your answers, com
2. Any revealing of identification, appeal to evaluator and/or equations written eg, 42+8

Important Note:

USN L

Time: 3 hrs.
Note: Answer any FIVE full questions.
1 a. Find the modulus and amplitude of z+ il :
— 31 .
i, A g .
b. Express the complex number 2 + 3i + T in the form of a + ib.
-1
c. Express the complex number V3 +i in the polar form.
2 a. Find the n™ derivative of €™ sin’x.
b. Find the n"™ derivative of _x___ +e*.
(x=1)2x+3)
¢. If y=sin"'x then prove that (1 + X°) Visz— Y0
3 a. Using Maclaurin’s series expand erm containing x°.
b. Find the angle between the radius vegto
c¢. With usual notations prove that
i) P=rsind
4 a then prove that x@+y-€uﬂ+z-——:0.
X ox
o’ &
b. Ifu=t(x+ +g(x—ay)thenshowthat5:2\1%.
2 o(u, v, w)
c. Ifu=x"-2y,v=x+y+z w=x-2y+3zthenfind ———.
(x,y,2)
5 2. QObtain the reduction formula for Icos" xdx where n is a positive integer.
1
b. Evaluate Ixé’ 1-x* dx.
0
1 4x
c. Evaluate j I(x‘ +y?) dydx..
0

MATDIP301

Third Semester BE Degree Examination, Dec.09-Jan.10
Advanced Mathematics - |

X

gent to the curve r = sinf + cos0.
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Max. Marks:100

ou
ay 0z

{06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)
(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

A



MATDIP301

122
Evaluate ”Ixzyz dzdydx . (06 Marks)
001
Prove that \/g = \/E : (07 Marks)
%2 %2 40
Show that |v/Sin® d6 x = (07 Marks)
5[ ,;[ VSin®
Solve (¢¥ + 1) Cosxdx + ¢* Sinx dy = 0. (06 Marks)

Solve ydx — xdy = /x* +y? dx. (07 Marks)
Solve x dy +y=xy". (07 Marks)

. Q.

3 Zz

Solve 4E—};+49—%+—c—1}i=0. (06 Marks)

dx dx® dx

2
Solve 5‘—): +2 EE +3x =Sint+e™. (07 Marks)
dt dt
dly dy @

Solve — —2-—=+y=xe"sinx. (07 Marks)

dx dx
* * %
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