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

18MAT31

USN
Third Semester B.E. Degree Examm on, Dec.2019/Jan.2020
Transform Calculus, Fourler Series and Numerical
Time: 3 hrs. Max. Marks: 100

1

a.

Note: Answer any FIVE full qu

. Module-1
Find the Laplace transform of: Wl

EEn&, choosing ONE full 'ﬂue :on from each module.

o (4t+5 t
(1) ( = j (11)- (sm - j (111) tcosat. (10 Marks)
= uﬁJf P
S, G o<t
N . Show that
ast<2a
(05 Marks)
o dly dy

Employ Laplace transform to solve e —a{ (05 Marks)
(10 Marks)

Find the mversé Laplace transform usmg convolut10n theorem. (05 Marks)

s(s’ +1)

_,,O
¥ {7
-+

\"4

I

transformation.

Module-2

‘(2 2<x<0
(x)= .
x 0O0<x<2

Find the half range cosine series of, f(x)=(x+1) in the interval 0 <x <1.

Obtain the Fourier seri@ g

Express f(x)=x" as a Fourier series of period 2n in the interval 0 <x <27.
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" unit step function and hence find its Laplace

(05 Marks)

(08 Marks)

(06 Marks)
(06 Marks)



18MAT31

OR )
a. Compute the first two harmonics of the Fourier Series of f(x) yiven the following table :

(08 Marks)
b. (06 Marks)
C. (06 Marks)
a. (07 Marks)
b. (06 Marks)
Solve u_,, —3u,,, (07 Marks)
-
e 1 *sinx
a. the infinite transform of f{x) and hence evaluate J‘ dx .
0
o (07 Marks)
b.  Obtain the Z-transform of coshn6 and sinh n@. (06 Marks)
C.  Find the inverse Z-transform of — Z, z (07 Marks)
z°—52" +8z—-4

a. Solve % =e* —y, y(0)=2 using Taylor’s Series method upto 4™ degree terms and find
X ;

the value of y(1.1). (07 Marks)
at x = 1.1 given y(1)=3

(06 Marks)

method. ’ (07 Marks)
b. Apply Runge-Kutta fourth order method, to find y(0.1) with h = 0.1 given %}i +y+xy’ =0;
y(0) = 1. (06 Marks)
¢. Using Adams-Bashforfh_;ﬂjet'hod, find y(4.4) given SX(EXJ +y® =2 with
' X
X 4 | 41 4.2 4.3
y 1 | 1.0049 | 1.0097 | 1.0143
(07 Marks)

20f3
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Module-5

2 2
Solve by Runge Kutta method ay = X(-dlj ~y? 0.2 correct 4 decimal places,

dx? dx
using initial conditions y(0) =1, y'(0)=0,h=0.2 (07 Marks)
" (06 Marks)
(07 Marks)

1+9‘¥‘ and the following table

Apply Milne’s predictor co‘frecto; method to compute g—l =l

X2

of initial values:

(07 Marks)

(06 Marks)

Prove that geodesics of a plane surface are straig (07 Marks)
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1 a. Express the following comple umber in the form of x — . (06 Marks)

b. Prove that (-CM 4 ¢0s80 +isin 80. (07 Marks)
| sin@+1co0s0 ) » .
: - - %’W e
c. Ifa=(3-14),b=( 2*5) and c = (4,2,~ 1) ﬁnd x(bx c) (07 Marks)
2 a Find the angle between the vectors a = 51 - _] +k and b o - 33 +6k. (06 Marks)
|'b. (07 Marks)
' C. (07 Marks)
3 a (06 Marks)
La% !
b. , prove that X =+ y— = 2tanu. (07 Marks)
Y oy
(07 Marks)
1
4 (06 Marks)
(07 Marks)
(07 Marks)
Module-3
5 .acceleration of a particle moves along the curve,

sir TH{ at any time t. (06 Marks)
'b. Find divF and F, where F= V(x +y 4z —3xyz) (07 Marks)

' ¢. Show that F & 2Xy + zz)i +(x2 +2yz)3'+(y2 +2xz)12 is conservative force field and find
the scalar potential. ‘ (07 Marks)

1o0f2
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OR
Show that the vector field, F= (3x+3y+ 4z)§ +(x-2

3 + (3x ol z)ﬁ is solenoidal.
(06 Marks)

at{%wﬁ*—l, 1) in the direction of A =1-2j+k.
B |

Find the directional derivative of ¢ = —;

x*+y?,

(07 Marks)
yz?j+ax’y’zk s
(07 Marks)

Find the constant ‘a’ such that th
irrotational.

(06 Marks)
(0}7 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

L1-x I-%

Evaluate : j j I (0% Marks)
0 0 '

(06 Marks)

(07 Marks)
(07 Marks)

(06 Marks)

Solve : (07 Marks)

Solve (07 Marks)

* Kk K kK kK

20f2
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Important Note :

USN 18EC32

Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Network Theory

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1 a. Using source transformation technique find the current through 5O resistor for the circuit
shown in Fig.Q.1(a) (06 Marks)

Fig.Q.1(a)

b. Use Mesh Analysis to determine the Mesh currents 1y, 1 and i3 for the network shown in

e (06 Marks)
Y N VY WL
>
Fng ] (b) + D AN > (Q 0 s
a N K\f 21 8 N j
- . —

¢.  Find the power delivered by 1A current source using nodal analysis for the circuit shown in

Fig.Q.l(C). . (08 Marks)
. 2.0 9 N
Fig.Q.1(c) .
L
OR

2 a. Three Impedances are connected in delta, obtain the star equivalent of the network.
(06 Marks)
b. Use Mesh Analysis to find the power delivered by the dependent voltage source in the

circuit shown in Fig.Q.2(b). (06 Marks)
5 Sk
Y il e
+ ,
HooN Q) %\g_s\,
. 1o <9 K
Fig.Q.2(b) A
v * a %5()52,
O\ A j

C.  Determine all the node voltages for the circuit shown in Fig.Q.2(c) using nodal analysis.
(08 Marks)

Fig.Q.2(c)

| of 4
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Module-2
State and explain superposition theorem (06 Marks)
Use Millman’s Theorem to find the current flowing through (2 + J3)Q impedance for the
circuit shown in Fig.Q.3(b). (08 Marks)
').5: 39 i 8 on 2 -
v O TOuy 3
Fig.Q.3(b)
State and prove Norton’s theorem. (06 Marks)
OR
Find the Thevenin’s equivalent for the circuit shown in Fig.Q.4(a) with respect to
terminals X-Y. (08 Marks)
6o ”Q.Y V0 "
L1
Ae 61—
2ov‘
Y
Fig.Q.4(a)
Find the condition for maximum power transfer in the AC circuit, where both R and X, are
varying. (06 Marks)
Determine the current through the load resistance using Norton’s Theorem for the circuit
shown in Fig.Q.4(c). (06 Marks)

Module-3
Explain the behavior of R, L, C elements at the time of switching att =0, at t=0"and t = o,
(07 Marks)
— . ooodi d’i + .
In the network shown in Fig.Q.5(b). Find i, o and i) at t=0". Assume that the capacitor
t t
is initially uncharged. (07 Marks)

% {oJ- [Ba)
i i A R
= \oME

\oVn 4;
]

Fig.Q.5(b)
o . di d’i
In the network shown in Fig.Q.5(c) find, i, m and
C

2

att =0". The swich k is closed at

t = 0 with zero current in the inductor. (06 Marks)

¥ Ly
; b oS-
hw[:

loov />
_ L \410

Figf}.S(c)
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OR
In the network shown in Fig.Q.6(a). The switch k is changed from position a to b at t = 0,
o

: . L. di di
the steady state is reached at position a. Find i, . and =3 at t = 0. Assume that the
t

capacitor is initially uncharged. (10 Marks)

P :l W 1,000

loov L
L i,]: 0-\ KT (S

Fig.Q.6(a)
For the network shown in Fig.Q.6(b). The network is in steady state with switch k is closed.

. . . . d
At t = 0, the switch is opened. Determine the voltage across the switch Vi and —V, at

dt
o (10 Marks)
e
...... K T
+ ( \ 4z OJ—‘ 3\‘“—}
R () I - \» LS

- 65 F }

Fig.0.6(b) —
Module-4

Obtain Laplace transform of

1) Step function

1))  Ramp function

i) Impulse function. (09 Marks)
Find the Laplace transform of the periodic signal x(t) as shown in Fig.Q.7(b). (11 Marks)

Fig.Q.7(b)
OR
In the series RL circuit shown in Fig.Q.8(a), the source voltage is v(t) = 50 sin 250tV. Using
Laplace transform determine, the current when switch K is closed at t = 0. (10 Marks)
LS 2.5
+
V@) /?{Q;) 6 005 H

Fig.Q.8(a)
Find the Laplace transform of the non-sinusoidal periodic waveform shown in Fig.Q.8(b)
fa

Fig.Q.8(b) (10 Marks)

3Jof4
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Module-5
Define Z parameters. Determine Z parameters interms of Y parameters. (06 Marks)
Determine h parameters of the circuit shown in Fig.Q.9(b) (07 Marks)
T [ Lo To.
2 Y
) DS \lz
Fig.Q.9(b)
For the network shown in Fig.Q.9(¢c). Find the transmission parameters. (07 Marks)
-y Xy T
e A :’\AA,WWJT—_W‘ +
LS ; { -
V] L,L S Vo
Sk 1 .
Fig.Q.9(c)
OR
Define Q-factor, selectivity and Band width. (03 Marks)

A series RLC circuit has a resistance of 1002, an inductance of 0.3H and a capacitance of
100pF. The applied voltage is 230V. Find: 1) The resonant frequency  ii) lower and upper
cut off frequencies i) current at resonance iv) currents at f; and f;  v) Voltage across.

the inductance at resonance. (07 Marks)
Derive the expression for the resonant frequency of the circuit shown in Fig.Q.10(c). Also
b b : , L
show that the circuit will resonate at all frequency if R, =R, = IE ; (10 Marks)
R L

L
v

Fig.Q.10(c)

* ok ok sk ok
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2. Any revealing of identification

Important Note : 1. On completing your answers

50, will be treated as malpractice.

, appeal to evaluator and /or equations written eg, 42+8

USN 18EC33
Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Electronic Devices
Time: 3 hrs. Max. Marks: 100
Note: Answer FIVE full questions, choosin VE full question from-each module.
Module-1
1 a. What are the types of Bonding forceses in solids? Explain. (06 Marks)
b. Explain the classification of material based on conductmty and energy band diagram.
4 ‘ (08 Marks)

Find the conductivity of the’ mtrmslc germanium at 300 K If a donar type impurity is added
to the extent of 1 atony/ 107 germamum atom assume p, = =3800, pn, =1800, n, =2. 5x10°,

Q=1.602x107". (06 Marks)

a. What are Direct a (08 Marks)
b. r in Intrinsic semiconductor with energy band
(06 Marks)

C. tration in Silicon at room temperature T = 300 K ,
and Eg as the bandgap energy

(06 Marks)

a. skémlconductor at 0 K and at
) : (09 Marks)

b. yge in a N-Type germanium bar having an majority

“s’sumeB 02Wb/m d=2mm, E=10 V/cm.

(05 Marks)
(06 Marks)

descnptlon of cu" nt flow at P-N junction under equilibrium and

, (08 Marks)

b. Explain zenerbreakdown and ava lanche breakdown under reverse biased P-N junction.
& (06 Marks)

.. Discuss the piece-wise linear approximations of junction diode under ideal condition.
(06 Marks)
; Module-3

a. Explain the optical generation of carrier in a P-N junction. (08 Marks)
b. Discuss the conﬁguratlon of a solar cell in enlarged view of the planar junction. (06 Marks)
c. Whatis 1nJectlon—electrolummlscence and what are its applications? (06 Marks)
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OR

6 a. Explain I-V characteristics of n-p junction as a function-of mitter current. (08 Marks)
Discuss switching operation in common-emitter transisto (06 Marks)

c. Figure Q6 (c) shows the common emitter amplifier circuit. Calculate Iy and Ic assume

1, =10ps, 1, =0.1 us ' (06 Marks)

P Module-4

7 a. Dra nd explain the I-V characterlstlcs of n- channel PNJFET for different biasing
voltages. . : (07 Marks)

b. Draw and explain the small 51gna1 equivalent c1rcu1t of n-channel P JFET (07 Marks)

Explain the MOS structure with the aid of p aﬂe} plate capac1tor (06 Marks)

(10 Marks)

9 (07 Marks)
(07 Marks)

(06 Marks)

10 a. What are the different types of integrated circuits and its advantages? (10 Marks)
orati (10 Marks)

b. Explain the process of

% 3k ok 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

Time: 3 hrs.

18EC34

Third Semester B.E. Degree Examinati
Digital System

Max. Marks: 100

Note: Answer any FIVE full questions, ch each module.

b. Identify all prime implicants
K-map:

f{a, b, ¢, d) = Xm + (6, 7 9 , 13) +dc(1, 4, 5, 11 15). Draw the diagram using NAND

gates. (07 Marks)
c. Expand the following

i)

i1) (06 Marks)
a. Find the al sum of the following Boolean function using Quine-McClusky method:

fla, b, ¢, 2>m(7,9,12,13,1 +dc (4, 11). (07 Marks)
b. Usmg (-map determine mlnlm duct of sum expr ns an implement the simplified

equatlon using only NOR gates:"
flw, X, Y, z)—n(l 2,3,4, 9 ll)+d(0 14, 15)

(07 Marks)
ime implicants and
(06 Marks)

outputs:
i) fi(a,b,c,d)=2Xm(0,1,5,6

i) fa, b ¢)=mn(l,3,6, 7) (06 Marks)
b. ' iagram and relevant expressions.
(08 Marks)
y encoder which gives MSB the highest priority and LSB least
(06 Marks)
Implement f(a,
1) 8:1 ML
i) 41 (06 Marks)
Designat it magnitude comparator and draw the neat diagram. (08 Marks)
c. Explain the structure of programmable logic arrays (PLA) with an example. (06 Marks)
é Module-3
a. Explain clocked SR f11p ﬂop using NAND gates with necessary truth table and waveform.
. (06 Marks)
b. Explain with a neat diagram and truth table, a 4-bit SIPO shift register to store binary
number 1011.° (07 Marks)

c. What is racesaro{md condition? Explain JK master slave flip flop with a diagram, function
table and timing diagram. (07 Marks)
. 1 of2
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OR

6 a. Explain with an excitation table, the conversion of SR flip : p in to JK and D flip flop.

(06 Marks)

b. Explain the working of 4-bit Twisted Ring counter u 1g necessary diagram and waveform.
(07 Marks)
c¢. Explain the working of 3-bit Asynchronous up- ‘wn counter with necessary waveform and
truth table. (07 Marks)
7 a. Design a self correcting synchronous counter using positive edge triggered JK flip flop to
count 0, 1,2, 4,5, 6,0, 1,2.... Use the state table and state diagram. (10 Marks)
b. Design a clocked sequent1al 01r hich operates according to the state diagram shown in
Fig.Q.7(b). Implement the circt ing negative edge trigg ed JK flip-flop. (10 Marks)

Qs 00
b Ol
¢ = Lo
d= It

" Fig.Q.7(b)

. OR
8 a. Construct the excitation table, transition table, s

“table and state diagram for the
sequential circuit shown in Fig.Q.8(a). : J

(10 Marks)

9 esign a Melay sequence detector to detect the sequence of 101 in the given sequence
0f 00110110010 (10 Marks)
b. With necessary ylagram explai the concept of serial adder with accumulators. (10 Marks)

OR
10 a. Design a sequential circuit to convert BCD to Excess-3 code with state table, state graph and
transition table. (10 Marks)
b. Explain the design of sequential circuit using CPLDs and give CPLD implementation of a
shift register and parallel adder with accumulator. (10 Marks)

Kk ok ok ok ok
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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 written eg, 42+8

USN

18EC35

LIRS |L|8|T|E

Max. Marks: 100

ach module.

a. With a neat diagram, explain basic operational concept of computer. (10 Marks)
b. Explain in brief different types of’key parameters that atfect the processor performance.

(05 Marks)
¢. [Explain the Bus Structures. (05 Marks)
a. [Illustrate Instruction and Instruction sequencing wit example. (10 Marks)
b. Define Byte Addressability, Big-endian and Little-endian assignment. (06 Marks)
c. Represent 85.125'in'IEEE floating point using single precision. (04 Marks)

£ Module-
a. What is ar addressmg mode? Explain any five types of addressing modes with example.
; (10 Marks)

(06 Marks)

(04 Marks)

(10 Marks)

(06 Marks)

(04 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

(06 Marks)
(04 Marks)
a. With figure, explain Internal Organization of 2Mx8 dynamic memory chip. (10 Marks)
b. [Illustrate Internal structure of static memories. (10 Marks)
OR
a. With a neat diagram, explain virtual memory organization. (10 Marks)
b. Briefly explain any four non-volatile memory concepts. (05 Marks)
& i ondary storage devices. (05 Marks)

1o0f2
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Module-5

Explain the three-bus organization of the processor and. its advantages. (10 Marks)

Discuss the organization of hardwired control u ~ (05 Marks)
Discuss the control sequence for execution of i ion ADD(R3), R; (05 Marks)
With a block diagram, describe the orga ion of a micro programmed control unit.

(10 Marks)
Describe the sequence of contr nals to be generated to fetch an instruction from
memory in a single bus organi (10 Marks)

- 2o0f2
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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 written eg, 42+8

USN 18EC36
Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Power Electronics and Instrumentation
Time: 3 hrs. My, ~ : Max. Marks: 100
Note: Answer any FIVE full questions, chobsihg ONE full question from each module.

Module—l ;
1 a. Name the power semiconductor dev1ees along their circuit symbols and maximum Ratings.

(04 Marks)
b. Explain the operation of SCR, 1nterms of two transistor model ‘and derive anode current and

gate currents relation. Discuss how a small gate current can trigger the device into condition.
(08 Marks)

¢. The latching current of a hyrrstor circuit is 60m- Amp The duration of the firing pulse 1s
S0usec. Given Vg = l‘O_ R =20Q and L = 0.5H are connected in series.
1) Derive the expre,séion for circuit current i(t) -
ii) Draw variation of current i(t) with reference to time

iif) Will the thyristor device gets turned ON? (08 Marks)
OR

2 a. Enumerate the applications of power electronics. (04 Marks)
b. Explain the operation of self commutation by resonatmg load [class A] with relevant circuit
and waveforms. (08 Marks)

c. What are the gate triggering schemes? Explain Wlth circuit dlagram and wave forms, now

RC triggering circuit turns ON (triggers) SCRs. (08 Marks)

Module-2 >
3 a Explain the control strategies used to operate choppers. (06 Marks)

b. Explain with the help of neat circuit diagram and waveforms, the operation of a single phase
half wave controlled rectifiers with resistive load. Derive an expression for the :
i) Average load voltage i) RMS load voltage. (08 Marks)
c. For the ideal type A [step down] chopper circuit,: followmg conditions are given : V =220V,
Duty cycle = 0.3, Choppm frequency f= SOOHZ R =1Q, L = 3mH and Ey = 23 volts.
Determine the following: ;
1) Minimum value of output current (load‘
ii) Maximum valu of output current (lo: )
iii) Average output (load) current. .~ (06 Marks)

4 a. Explaint e,,,effect of free Wheellﬁg diode used in controlled rectifiers. (04 Marks)
b. With the circuit diagram and circuit waveforms, explain the principle of operation of step-up
chopper. (08 Marks)

c. A single phase fully controlled bridge rectifier is feeding to a RL load, to obtain a regulated
DC output voltage. The RMS value of the AC voltage is 230V, at S0Hz and the firing angle
is maintained at 7t/3, so that the load current is 4Amp.

i) Calculate the DC average output voltage
ii) Active power and reactive power input
iii) Assuming the load resistance remains the same, determine DC average output voltage. If
a freewheelmg diode is used at output with all the conditions remains same. (08 Marks)
1 of2
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Module-3
Define the terms : i) instrument ii) Accuracy iii) Absoluteferror iv) Relative errors?

(04 Marks)
Explain the operation of single — phase half brldge inverter connected to RL load, with the

help of circuit and waveforms. ) (08 Marks)
A basic D’ arsonval movement with a null scale deflection of 2mAmp and having an internal
resistance of 50Q) is available. It is to be :,cyonvelted into a 010V, 0-1000V, 0-100V and

0-250V multi range voltmeter. Determin”eathe value of resistance to extend? (08 Marks)
~ OR
What are inverters? Classify the mvertcrs according to commutatlon and connections?
(04 Marks)
What are the static errors? Explam them in detail with cxamples (08 Marks)

A single phase half bri

Ve = 50 volts. Calculat. .
1) RMS output voltage at fundamental frequency

1)) The output power (Py)

iii) The average and peak current of each thyristor

1iv) The peak _reverse blocking voltage of each thyristor. (08 Marks)

dge inverter, has resxstwe IOad of R = 3Q) and DC input voltage

rive an expression for the unknown

~ » (04 Marks)
With the aid of diagram, explam the worklng of unt aanced wheat stone bridge and derive
for a galvanometer current expression. (08 Marks)
Explain the principle of ¢ operatlon of digital time measurement with ba51c block diagram.
(08 Marks)
: ~ OR R
What are the advantages of digital instruments over analog instruments? (04 Marks)

Determine the equivalent parallel re51stance and Capacn‘ance that causes a Wein’s bridge to
null condition with the following, values : R; = 3. 1K = 5.2uF, Ry= 55KQ, R4 = 100KQ,
ff=2, SKHZ Derive the balanced expressions. (08 Marks)
With neat block diagram, explaln the operating pr1 ciple of a Ramp type DVM. (08 Marks)

; Module-S
eﬁne transducers. What are advantages of electrical transducers? (04 Marks)

| - Explain 1nstrumentat10n Amplifier using transducer bridge with the help of circuit diagram.

(08 Marks)

! neat dlagram the P ructure. (08 Marks)

What are features of 1nstrumentat10n Amplifiers? How it differs from the ordinary opAmp.

. (04 Marks)

Describe the operatlon of resistive position transducer with constructional diagram and

typical circuit used. (08 Marks)

With the aid of Bridge circuit, explain the working of resistance thermometer. Mention

limitations of'it. - (08 Marks)
sk osk ok ok sk
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