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Third Semester B.E. Degree Examination, June 2012
Engineering Mathematics - Il

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE Jull questions choosing atleast two Sfrom each part.
PART - A

1 a. Obtain the Fourier series for the function

:
E’ 1+ _x’ = <x <0 T g 1 o2
§ f(x)= 2’; and  deduce T ot e & (07 Marks)
2 I-—, 0<x<nr
< T
g - Find the half range cosine series for the function f(x) = (x — 1)’ in 0 <x < | (06 Marks)
4 g ¢.  Obtain the constant term and the coefficient of the first sine and cosine terms in the Fourier
é”;}_ expansion of y as given below. (07 Marks)
RERRER
= y[9[18[24]28 2620
g 2 a. Express the function
. L, [x[|<1 L ©sinx
f(x)= { as a Fourier integral and hence evaluate _[ dx . (07 Marks)
0, |x[>1 PAOD ¢
b. Find the sine and cosine transform of filx)=e™,a>0 (06 Marks)
—as
¢. Find the inverse Fourier sine transform of < . (07 Marks)

S

3 a. A tightly stretched string with fixed end points x = 0 and x = / is initially at rest in its
equilibrium position. If it is vibrating giving to each of its points a velocity Ax(/ - x), find the

displacement of the string at any distance x from one end and at any time t. (07 Marks)
b. Find the temperature in a thin metal bar of length 1 where both the ends ate insulated and the
initial temperature in bar is sin 7x. (07 Marks)

~2 ~2
€. Find the solution of Laplace equation, ;xu +;y—?=0, by the method of separation of

ppeal to evaluator and /or equations written eg, 4248

pulsorily draw diagonal cross lines on the remainin

The demand for product is limited to 400 units. Formulate the LPP and solve it graphically.
(06 Marks)

=

o]

58 variables. (06 Marks)
8§

2 4 a Fitaparabola y=a+bx +cx’ to the following data: (07 Marks)
55 x| 3] 2[1]T0] 1] 23]

8.5 y|4.63]2.11[0.67]0.09[063] 2.15 458 |

£ b. A fertilizer company produces two products Naphtha and Urea. The company gets a profit
*;‘5 of Rs.50 per unit product of naphtha and Rs.60 per unit product of urea. The time
g ] requirements for each product and total time available in each plant are as follows:

8 5 Plant | Hours required | Available hou?]

st | Naphtha | Urea

s Al 2 3] 1500

z B 3 2 ] 1500 |

g

¢. Solve the following using Simplex method:
Maximize Z =x; + 4x,
Subject to constraints — X1+ 2%<6; 5x+4x,<40 ; x; = 0. (07 Marks)
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PART -B
Use Regula-falsi method to find a root of the equation 2x — logjox = 7 which lies between
3.5 and 4. (06 Marks)
Solve by relaxation method.
10x—2y—2z=6; —-x+10y-2z=7; -x—-y+10z=8 (07 Marks)
Use the power method to find the dominant eigenvalue and the corresponding cigenvector of
2 -1 0
the matrix A=|—1 2 —1| with the initial eigenvector as [1 1 17" (07 Marks)
0o -1 2

The following data is on melting point of an alloy of lead and zinc where t is the temperature
in Celsius and P is the percentage of lead in the alloy, tabulated for P = 40(10)90
(i.e., P from 40 to 90 at intervals of 10). Find the melting point of the alloy containing 86%
of lead.

P| 40 | 50 | 60 | 70 | 80 | 90
t | 180 | 204 | 226 | 250 | 276 | 304

(07 Marks)
Using Lagrange’s formula, find the interpolation polynomial that approximates to the
functions described by the following table:
X 0|1]2] 5
fx) |23 12]147
and hence find f(3). (07 Marks)
5 rd
Evaluate J.4d15 , by using Simpson’s % rule, taking 10 equal parts. Hence find log 5.
0 X

(06 Marks)
Solve the partial differential equation
LR SR, LI
ex" . Oy
over the square with side x =0,y =0, x =3, y = 3 with uo on the boundary and mesh length
h=1. (07 Marks)
2
Solve the heat equation Z_ltj = (?}xl;' , subject to the conditions
2x for 0<x<1/2
U(0, t)y=u(l, t) =0 and u(x,0) =
2(1-x) for 1/2<x<1
Taking h = 1/4 and according to Bender Schmidt equation. (06 Marks)
Evaluate the pivotal values of the equation uy = 16 uy taking h = 1 upto t = 1.25. The

boundary conditions are u(0, t) =u(5,t) = 0, u(x, 0) = 0 and u(x, 0)= x2(5 —X). (07 Marks)

27> +5z+14

If U(z) =————, evaluate uz and us. (06 Marks)
(z-1)
Find the Z-transform of i) sin(3n +5)  1i) L . (07 Marks)
(n+1)!
Solve the yye2 + 6ynet + 9yn = 2" with yo = y1 = 0 using Z-transforms. (07 Marks)

* % %k ok ok
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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
Third Semester B.E. Degree Examination, June 2012
Advanced Mathematics - |
Time: 3 hrs.
Note: Answer any FIVE full questions.
1 Express z = 2 in the form a + ib.

+1

Find modulus and amplitude of z= ? o
+i

ﬁ 3

1 %
Find all the values of z = {E + 17J 3

Find the n™ derivative of y = ¢ cos(bx +c).

If y =sin(msin ' x) prove that (1-x%)y,,, ~(2n+1)x y,,, +(m* —n’)y, = 0.

Expand y =log(l +x) in Maclaurins series upto 5™ term.

2.3 5 5 g
fu=2Y ,ﬁndthevalueot‘xza—121+zxy 0'u +y26—121,
X+y Ox axay ay
If u=3x>+y” and x> —y? =1, find d_u
dx
Ifx:rcos‘bsY=rsin<l),z=z,ﬁnd—_a(x’y’z).
o(r, §,2)

Obtain the reduction formula for Isin“ x dx and hence obtain J.sin" xdx.
0 0

Evaluate |x’(1-x? )%dx ;

] S—

Evaluate _[ff)f y’dx dy.

00

23
Evaluate JI(X +y+z)dzdydx.
00

F Y S———

Evaluate Ix%"’" dx using gamma function.
0

. 5 . ;
Find [3[5, %) in terms of gamma function..
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oe

Solve the equation /1-y*dx +v1-x’dy =0.

L5y

Solve .
dx x+y

dy 2
Solve —=(x+ .
B (x+y)

Solve dy _sin2x—tany :

dx xsec’y
2
Solve 2732'+ x’y=x".

Solve ﬂ+sin Xy = SID X COSX .
dx

Solve (D* + a%)y = x%.
Solve (D + D*~D - 1)y =™
Solve (D* — 1)y =sin x + 2.

& 3k ok ook ok
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USN

10ES32

Third Semester B.E. Degree Examination, June 2012
Analog Electronic Circuits

Time: 3 hrs. Max. Marks:100

Note: 1. Answer FIVE full questions, selecting
at least TWO questions from each part.
2. Missing data may be assumed suitably.
3. Draw equivalent circuit wherever necessary.

PART - A
Define :
i) Transition capacitance ; ii) Diffusion capacitance ; iii) Reverse recovery time. (06 Marks)
For the circuit shown in Fig.Q.1(b), sketch the output waveform and transfer characteristics
for cut-in voltage = 0.7 V. (08 Marks)

Fig.Q.1(b)

Sketch the output voltage waveform for the circuit shown in the Fig.Q.1(c). Assume

Si=0.7 V. (06 Marks)
&
f——lL 3
Fig.Q.1(c) Vin D [
4 \

Determine the levels of Icq and Vcgq for the voltage divider configuration using the EXACT
and APPROXIMATE techniques. Use Vec = 18V, R, =82kQ, R, =22 kQ, Re =5.6 k<,

Re=1.2kQ, p=50. (08 Marks)

For the circuit shown in Fig.Q.2(b), determine the range of possible values of Vc. Assume

silicon transistor with B = 200, Ve = 15V. (06 Marks)
a5V

Fig.Q.2(b)

Derive an expression for the stability factor S(f) for a collector feedback bias circuit with
R = 0Q. (06 Marks)

Derive the expression for Ay, Aj, Z; and Z, of a voltage divider bias circuit using r. model.

(10 Marks)

For the circuit shown in Fig.Q.3(b), calculate re, zi, Zo, Av, Ar, p = 120, r, = 40 kQ for un

bypassed (Rg). (10 Marks)
10of2
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— 2.0V

26t

g, Ve Yo
o A A0HE
Fig.Q.3(b) 1)
Ve o topr ‘—I
0.6k Zc
[z =

4 a. Use the network shown in Fig.Q.4(a). i) Determine f}; and fy,; 1) Find F(s) and Fr.

Vee = 20V

Fig.Q.4(a)

Take Cx(cpe) = 36 pF, Cu(cp) = 4 pF, CCC; 1 pF, Cyi = 6 pF, Cy = 8 pF, r, = Q). (12 Marks)

b. Define f,, f3 and fr and state the relation between fp and fr. (08 Marks)
PART - B

5 a. Obtain the expression for Zi,, Z, and A, for a Darlington Emitter follower. List the
advantages of Darlington Emitter follower. (10 Marks)

b. List the general characteristics of negative feedback amplifiers. (04 Marks)

c. Determine the voltage gain, input and output impedance with feedback for voltage series
having A =-100, R; = 10 kQ and R, =20 kQ for feedback § =-0.1. (06 Marks)

6 a. Explain with a neat sketches, how power amplifiers are classified. (08 Marks)
b. With a neat circuit diagram, explain the working of a complementary symmetry class

B amplifier. (08 Marks)

¢. Calculate the 2™ harmonic distortion for an O/P waveform displayed on an oscilloscope
provides the following measurements : Vcemin = 1V, Vg max = 22V, Vegg = 12V. (04 Marks)

7 a. What is Barkhausen criterion? Explain how oscillations start in an oscillator. (06 Marks)
b. Differentiate between RC phase shift oscillator and Wein Bridge oscillator. (06 Marks)

c. Explain with a neat circuit diagram of a Hartley oscillator. Write the expression for the
frequency of oscillations. (08 Marks)

8 a. With necessary equivalent circuit obtain the expression for Z; and Ay for a JFET common
gate configuration. (10 Marks)

b. Design the values of Rp and Rg for the network shown in Fig.Q.8(b) that will result in a gain
of 8 using a relatively high level of g, for this device defined at Vgsq = 1/4 V. (10 Marks)

Vpp = 420V
A i Iss = 10mA .
Fig.Q.8(b) e 5 v V, = -4V Emo = OIS
\ o
. Yos = 20us
" o IHE P - toma [eN us
! 0L HE
‘ T4 '-10[4}:—



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

10ES33

Time:

Third Semester B.E. Degree Examination, June 2012
Logic Design

3 hrs. Max. Marks:100
Note: Answer FIVE full questions, selecting
at least TWO questions from each part.

PART - A
Define combinational logic. List the various steps in designing a combinational logic
system. (04 Marks)
Define the following:
i) Literal

ii) Product of sums

iii) Canonical products of sums

iv) Sum of min-terms

v) Essential prime implicant. (05 Marks)
Simplify the function using K-Map:

y =f(a, b, ¢, d) =TIM(0, 4, 5, 7, 8, 9, 11, 12, 13, 15). Write the simplified SOP and POS
expression. (06 Marks)
Design a 4-bit odd parity detector circuit and realize it using only NAND gates. (05 Marks)

Simplify the following using Q-M method. Use decimal notations:

fla, b, c, d) =2 (7,9, 12, 13, 14, 15) + 2d(4, 11). Realize the simplified expression using
only NOR gates. (10 Marks)
Determine minimal sum and minimal product using MEV technique, taking a, b and c as the
map variables.

fla, b,c, d) =2 (3,4, 5,7,8, 11, 12, 13, 15). Realize the simplified expression using only

NAND gates. (10 Marks)
Design a combinational circuit to find the 9's complement of a single digit BCD number.
Realize the circuit using suitable logic gates. (08 Marks)
Implement the following function pairs using 74138 decoder:

fi(a, b, ¢) =20, 2, 4); f2(a, b, ¢) = >(1, 2, 4, 5, 7). (06 Marks)
Realize 16:4 encoder using two 8:3 priority encoders. (06 Marks)
Implement f(a, b, ¢) = X(1, 4, 5, 7) using 4:1 multiplexer. (06 Marks)

Design a suitable BCD adder circuit using 7483 and provision has to be made for self
correction in case if the sum is not a valid BCD number. Justify your design with examples.

(08 Marks)
Design a 1-bit comparator using 2:4 decoder. Also design the circuit using only NOR gates.

(06 Marks)

PART - B

Differentiate sequential logic circuit and combinational logic circuit. (04 Marks)
What is the difference between latch and flipflop? Explain the operation of SR latch with an
example. (06 Marks)
Draw the circuit diagram of master slave JK flip flop using only NAND gates. Explain how
race around condition is eliminated in this design. (06 Marks)
Write a note on Os and 1s catching problem. (04 Marks)
Derive the characteristic equations of SR, JK, D and T flipflops. (08 Marks)
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" b. Design mod-11 asynchronous counter using JK flipflops. (06 Marks)
c. Design a 4 bit register using positive edge triggered D flipflops to operator as indicated in

the table below—
Mode select | Register operation
a) ag
0 0 Hold
0 1 Clear
1 0 Complement contents
1 1 Circular right shift

Table 6(c) (06 Marks)

7 a. With a suitable example explain Mealy and Moore model in a sequential circuit analysis.

(10 Marks)

b. A sequential circuit has one input and one output. The state diagram is as shown below in
Fig.Q7(b). Design a sequential circuit using D-flipflop. (10 Marks)

Fig.Q7(b)

8 a. Design a counter using JK flipflops whose sequence is {0, 1,4,6,7,5,0 ...... } by obtaining
minimal sum equations.

b. Design a synchronous 5421 code sequence using positive edge triggered D-flipflop with
minimum combinational circuits.

(10 Marks)

(10 Marks)

& & ok ok ok
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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 10ES34
Third Semester B.E. Degree Examination, June 2012
Network Analysis
Time: 3 hrs. Max. Marks:100
Note: 1. Answer FIVE full questions, selecting

atleast TWO questions from each part.
2. Missing data, if any, may suitably be assumed.
PART - A
1 Find the equivalent resistance at AB using Y - A transformation technique in Fig. Q1(a).
(05 Marks)
Find the current I in 28 Q resistor by Mesh analysis in Fig. Q1(b). (05 Marks)

Find the power dissipated in 10 Q resistor by node voltage method in Fig. Q1(c). (10 Marks)

Sa
’ [ = 1 -
6 18- 0
& go
g a L
Iy K W s
- e

Fig. Ql(a) Fig. Q1(b) Fig. Q1(c)

Write the oriented graph of the network shown in Fig. Q2(a). The numerical values of
resistances also indicate the branch numbers. Select a tree with branches 1, 2, 3 as the tree

branches, write tieset and cutest schedule. (10 Marks)
For the network shown in Fig. Q2(b), draw the dual network and write the node equations.
(10 Marks)

o+

Fig. Q2(2) Fig. Q2(b)

Determine the current through 10 Q resistance of the network shown in Fig.Q3(a), using

superposition theorem. (10 Marks)
State Milliman’s theorem. Using Milliman’s theorem, find I through Ry for the network
shown in Fig. Q3(b). (10 Marks)
J VF s o -—J sst
{oa— 9
,'20[9°V§ j % Io[g%"

Fig. Q3(a) Fig. Q3(b)
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State Thevenin’s theorem. For the circuit shown in Fig. Q4(a), find the current through Ry

using Thevenin’s theorem. (10 Marks)

State maximum power transfer theorem. For the circuit shown in Fig. Q4(b), find the value

of Zy. for which maximum power transfer occurs. Also find P,y (10 Marks)
9 N [

R 13-

Fig. Q4(a) Fig. Q4(b)
PART - B

Define quality factor and bandwidth. Also establish the relationship between quality factor

A 3 . f, ;
and bandwidth in a series resonance circuit and thereby prove that Q = B\ON , where fj is the

resonance frequency. (10 Marks)
A series RLC circuit with R = 10 Q, L = 10mH and C= 1pF has an applied voltage of 200 V
at resonant frequency. Calculate the resonant frequency fy, the current in the circuit at
resonance, voltage across the elements at resonance. Also find quality factor and bandwidth.

(10 Marks)
.ooLdi d* e 5
Determine : i, = and Fat t=0-+when the switch is closed at t = 0 in Fig. Q6(a).(10 Marks)
d’i

Determine : i, & and Eat t= 0 + when the switch K is moved from position 1 to 2 at t =0

in the network shown in Fig. Q6(b), steady state having reached before switching. (10 Marks)

f_‘,f R ﬂ lo.s

lov l |MF T S IH
Fig. Q6(a) Fig. Q6(b)
Find the expression for the resultant current i(t) when switch K is closed at t = 0 in
Fig. Q7(a). (10 Marks)
Find the Laplace transform of the given function f(t) = 5 + 4e™., (04 Marks)
Find the L.T of the saw tooth waveform in Fig. Q7(c). (06 Marks)
1 T, o . G
* +
% S Vo
T 4 2T
Fig. Q7(a) Fig. Q7(c) Fig. Q8(a)
Find the z-parameters for the network shown in Fig. Q8(a). (10 Marks)
The z-parameters of a two port network are z;; =20 Q, Z», =30 Q, Z;» = 25, = 10Q. Find Y
and ABCD parameters of the network. (10 Marks)
K %k ok ok Kk
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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 10IT35
Third Semester B.E. Degree Examination, June 2012
Electronic Instrumentation
Time: 3 hrs. Max. Marks:100
Note: Answer FIVE full questions, selecting

at least TWO questions from each part.
PART - A
1 Define the following terms:

1)  Gross error and systematic error

i1)  Absolute error and relative error (06 Marks)
Explain the working of true RMS voltmeter, with a neat block diagram. (08 Marks)
Convert a basic D’ Arsonal movement with an internal resistance of 100Q2 and a full scale
deflection of 10 mA into a multi range dc voltmeter with ranges from 0 —5 V, 0 — 50 V and
0—-100 V. (06 Marks)

A 4% digit voltmeter is used for voltage measurement:

i) Find its resolution

i)  How would 12.98 V be displayed on 10 V range?

iii)  How would 0.6973 V be displayed on 1 V and 10 V range? (07 Marks)

Explain the working principle of successive approximation digital voltmeter, with the help

of block diagram. (07 Marks)

With a basic block diagram, explain the method used for digital measurement of time period.
(06 Marks)

Explain the working of dual trace oscilloscope, with a neat block diagram and necessary

waveforms. (10 Marks)
With the help of basic block diagram and circuit diagram, explain the working principle of
electronic switch. (08 Marks)
Briefly explain about the focus control knob available on the CRO panel. (02 Marks)

Describe the working of oscilloscope delayed time base system, with the help of block

diagram and associated waveforms. (10 Marks)

Explain the basic operation of digital storage oscilloscope, with the help of block schematic

and associated waveforms. (10 Marks)
PART - B

With the help of block diagram, explain the working of modern laboratory signal generator.
(10 Marks)
Explain the working principle of frequency synthesizer, with a neat block diagram.(10 Marks)
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Mention the limitations of wheatstone’s bridge. Derive the balance equation for Kelvin’s
double bridge. (10 Marks)
A capacitance comparison bridge is used to measure a capacitive impedance at a frequency
of 2 kHz. The bridge constants at balance are C; = 100 pF, R; = 10 KQ, R, = 50 KQ and
R; =100 KQ. Find the equivalent circuit of the unknown impedance. (04 Marks)
Derive an expression for frequency of the wein bridge circuit. (06 Marks)

Explain the construction and working of bonded resistance wire strain gauge and

semiconductor strain gauge. (10 Marks)
With necessary sketches, explain the construction and working principle of LVDT.

(10 Marks)
Mention the advantages and limitations of RTD. (04 Marks)
Define the terms: i) Seebeck effect, ii) Peltier effect. (04 Marks)
Explain how bolometer bridge can be used for the measurement of power. Also discuss the
application of unbalanced bolometer bridge. (08 Marks)
List the important features of LCD. (04 Marks)

* %k %k k %k
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