KLS Vishwanathrao Deshpande Institute of Technology, Haliyal

GEGSISCHENE

USN 1SMAT31
Third Semester B.E. Degree Examination, Feb./Mar. 2022
Transform Calculus, Fourier Series and Numerical
Techniques
Time: 3 hrs. Max. Marks: 100
§ Note: Answer any FIVE full questions, choosing ONE full question from each module.
=S
§ Module-1
<
: A t .. >y .
g 1 a. Evaluate (i) L{ML (i) L(t" ¢ " sin2t) (06 Marks)
&8 t, 0<t<a . . ‘ 1 as
EE b. If f(t)= J l . f(t+ 2a) = f{t) then show that L)) = —,—tunh(—sj
éB 1Za—t, aStSZa[ S 2
=@ (07 Marks)
Zoo c. Solve by using Laplace Transforms
=} 3
= g.. d"y dy i !
g &b —+4—+4y=¢ ', y(0)=0, y'(0)=0 (07 Marks)
o dt- dt
< g
o OR
£5 4s+5
2 S 2 a. EBvalpate I —— = (06 Marks)
£ g (s+1)(s+2)
e
gng be Find [—— by using convolution thecorem. (07 Marks)
S 5 (s" +a”)
2= :
£ 73 sint, O0<t<m
%g c. Express f(t)=1qsin2t, n<t<2rm
éé sin 3t, t>2n
§ f in terms of unit step function and hence tind its Laplace Transform (07 Marks)
4.9
2 Module-2
- 3 a. Obtain fourier series for the function f(x) = | x| in (-1 @) (06 Marks)
6 E Rl
> T—X)" : . .
& 2 b. Expand f(x) = ( ) as a Fourier series in the interval (0. 27) and hence deduce that
£ ¥
5z R
g8 ;2 W U N Y .
58 e ks) -
== 2 17 27 3 4 Gl
9 fi c. Express y as a Fourier series upto the second harmonic given P
T x: 0 | 60 120 | 180 | 240 | 300
S y: 4 s L2 0 4 5 6 |
g (07 Marks)
3
£ OR
4 a. Find the Half-Range sine serics of tx - x° in the interval (0. 1) (06 Marks)

b. Obtain fourier expansion of the function f(x) = 2x X" in the interval (0. 3).

l of }

(07 Marks)



KLS Vishwanathrao Deshpande Institute of Technology, Haliyal

18MAT31
€. Obtain the Fourier expansion of y upto the first harmonic given :
[x o1 ]273 4 5
|y 9 [i8[24] 28 | 26 | 20
(07 Marks)
Module-3
L [1. ixlza . ) R
S a If fix) : ;', ‘ find the Fouricr transform of f(x) and hence find the
0. |xj=a
REINTIR
value of J- 0 dx (06 Marks)
e
Find the infinite Fourier cosine transform of e “*. (07 Marks)
c. Solveusing z-transform y,.» 4y, =0 given thatyy=0,y,;=2 (07 Marks)
OR
6 a. Find the fouricr sine transform of f(x) =e * and
hence evaluate J.X:m —n—jx— dx ; m > 0. (06 Marks)
b+ X
Obtain the z-transtorm of  cos nO and sin nB. (07 Marks)
C. IFind the inverse z-transtorm of
477 2z
e : (07 Marks)
7 =57 +8z—-4
Module-4
d .. . oy .
7 a. Solve d\ =x v . vil)=1 using Taylor’s series method considering up to fourth degree
X
terms and find y(1.1). (06 Marks)
: Iy y . .
b. Given '(lr> “3x+ 7. y0) 1 compute y(0.2) by taking h = 0.2 using Runge — Kutta
dx 2
method of fourth order. (07 Marks)
. dy . ,
c. I 5}» =2¢" v, v(U) = 2, v(0.1) = 2.010, y(0.2) = 2.040 and y(0.3) = 2.090, find y(0.4)
X
correct to 4 decimal places using Adams-Bashforth method. (07 Marks)

A OR
8 a. Usc tourth order Runge-Kutta method, to find y(0.8) with h = 0.4, given j—y:w/ery,
' X

v(0.4) = 0.4] (06 Marks)
b. Use modificd l-uler’s method to compute y(20.2) and y(20.4) given that j—i = log,{%) with
v(20) =5 Takingh 0.2. | (07 Marks)
c. Apply Milnc’s predictor-corrector formulae to compute y(2.0) given jl = ‘x;_y with
- f_]:_»_o.o 0.5 1.0 1.5
y | 2.000 2.6360 3.5950 4.9680

(07 Marks)
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Third Semester B.E. Degree Examination, Feb./Mar. 2022
Transform Calculus, Fourier Series and Numerical

Techniques
Time: 3 hrs. Max. Marks: 100
5 Note: Answer any FIVE full questions, choosing ONE full question from each module.
=
: Module-1
b ) cos2t —cos3t . o3y
2 1 a. Evaluate (i) L{‘ } (i) L(t" ¢ " sin2t) (06 Marks)
538 .  O<t<a| . . | as
gE b. If f{t)= j 1 . Kt + 2a) = {{t) then show that Lf(1)) = —=tanh| —
x 2 12a—t, aSlS?.a[ s 2
= ‘ﬁ’, (07 Marks)
2o c. Solve by using Laplace Transforms
(=]
N dy Ay o
5 & —+4—+4dy=e¢ ', y(0)=0. y(0)=0 (07 Marks)
5= dt- dt
5 2 OR
£ 5 '
= - 4s+5
28 2 a. Evaluate L - (06 Marks)
£ 5 (s+1)(s+2)
e?ng b. Find LY —— by using convolution theorem. (07 Marks)
= (s"+a”)"
£
= simt, O<t<nm
> .
2 c. Express f(t)=<sin2t, n<t<2x;
g sin3t, t>2n
5 in terms of unit step function and hence find its Laplace Transtorm. (07 Marks)
5
é Module-2
g 3 a. Obtain fourier series for the function fix) =[x in (-1 7 (06 Marks)
= n
= . T—X) L o . .
o b. Expand f(x) = (—4—) as a Fourier series in the interval (0. 27) and hence deduce that

Important Note : 1. On completing your answers, compulsorily draw dia

: R
2 Sl e e (07 Marks)
= 12 - 20 3 4
< c. Expressy as a Fourier series upto the second harmonic given -
- x: 0 | 60 4 120] 180 240 | 200°
v 4 3 [ 23 757767
"""" - (07 Marks)
OR
4 a. Find the Half-Range sine serics of tx — x° in the interval (0. ) (06 Marks)
b.  Obtain fourier expansion of the function f{x) = 2x " in the mterval (0. 3). (07 Marks)

| of 3
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€. Obtain the Fourier expansion of'y upto the first harmonic given :
N | 2 3 4 S
ly 9 18 | 24 28 26 20
(07 Marks)
Module-3
. [ . . . 2
S a. If fix) - " : find the Fourier transform of f(x) and hence find the
, X »a
L psmX
value of f - dx (06 Marks)
b. Find the infinite Fourier cosine transform of ¢ . (07 Marks)
c. Solveusmg-transformt y,.0 4y, = 0 given thatyy=0,y, =2 (07 Marks)
OR
6 a. Find the tourier sine ranstorm of fix) =e¢  and
© X sl mx
hence evaluate G dx : m > 0. (06 Marks)
PXC
Obtain the z-transform of cos nO and sin nd. (07 Marks)
¢. Find the inverse z-transtorm of
A s -y
i ,__i/- - (07 Marks)
7° =57+ 8z--4
Module-4
7 a. Soblve E[i =N 4y . y(l) =1 using Taylor’s series method considering up to fourth degree
dx
terms and find y(1.1}. (06 Marks)
. iv : : : :
b. Given Si\ = 3x + : . v(0) 1 compute y(0.2) by taking h = 0.2 using Runge — Kutta
dx 2
method of lourth order. (07 Marks)
. dy .
¢c. U k{:\f =2¢" yv.oy0) = 2, v(0.1) = 2.010. y(0.2) = 2.040 and y(0.3) = 2.090, find y(0.4)
dx
correct to 4 decimal nlaces using Adams-Bashforth method. (07 Marks)

OR
8 a. Use fourth order Runge-Kutta method, to find y(0.8) with h = 0.4, given j—i:\/;u—_y,
v(04) =041 (06 Marks)
b. Use modificd Fuler's method to compute y(20.2) and y(20.4) given that % = logm[§) with
y(20y =35 Taking h = 1.2, (07 Marks)

: . : : dy x+ .
c.  Apply Milne s predictor-corrector formulac to compute y(2.0) given —d—y— = —2X with
X

N 100 0.5 1.0 15

v 2000 | 26360 | 3.5950 | 4.9680

(07 Marks)

20f3



KLS Vishwanathrao Deshpande Institute of Technology, Haliyal

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

GBES SCHENE

USN | ISMATDIP31
Third Semester B.E. Degree Examination, Feb./Mar. 2022
Additional Mathematics - |
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1

: : . (232 +1i)
1 a. Find the modulus and amplitude of the complex number = " -1 e (07 Marks)
]
1+cosO+isin0 )" o
b. Prove that ( —- J =cosnf+1sinnl) . (06 Marks)
l+cosO—isin6
c. Show that the vectors zf~2l5»1 3¢, - 2a+3b-d¢. bh4de are coplanar. (07 Marks)
OR
2 a Givena=2i+2j-k, b=6i-3j+2k. Find: i) a-b 1) axb i) [axb|. (07 Marks)
b. Determine the value of 4, so that a =2i+7j—k.and b =41-2j- k. are perpendicular.
(06 Marks)
c. Express |- i/3 in the polar form and hence find its modulus and amplitude. (07 Marks)
Module-2
. . | x7y-
3 a. Using Euler’s theorem, prove that xu_ + yu_ =-3cotu where u sin [»—-A—»-]. (07 Marks)
X +y
T X NN
b.  Using Maclaurin’s series, prove that J+sin2x 1+ x- . - e y + e . (06 Marks)
2 5 s c(u,vow ,
c. Ifu=x+3y,v=4x"yz,w= 27 -xy.cvaluate ————atthe pomt (1. - 1,0). (07 Marks)
C(x.v.7)
OR
4 a. Obtain Maclaurin’s series expansion for the function ¢ upto x! (07 Marks)
x +y’ cu cu
b. If u=sin"' Y prove that X~ +y- - =2tanu. (06 Marks)
- X+y €x Cy
. J x z au cu cu
c. lfu=f —~.-~X,~ ,prove that X —+y-— +7-— =(. (07 Marks)
y 7 X e &y 07
Module-3 _
5 a. Aparticle moves along the curve x = (1 t'), v (I + )., (2t 5)determine its velocity
and acceleration at t= | scc. (07 Marks)
= 2 2 27 L - -
b. If F=2x2 1=3yzj+xz" k.and ¢ =27-x"y. find FAWg) and F- (V) at (1, -1, 1).
(06 Marks)
c.

Find the constants a, b, ¢ so that f =(x+2y+az)it(bx -3 7) i+~(4x+cy+22)l€is

irrotational. (07 Marks)
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OR
Find the directional derivate of ¢ = x“‘yz +4x7” at (1-2~1)along a =2 i‘—j‘—Zk\ (07 Marks)
Fidcurl 1 given that [ = Xvz i+ xyzj+x'yzk . (06 Marks)

> S X 5 5 ) . 5 : > .
Wi=x1+vyszkand g - yz1+2x)+xyk . Show that fx &1is a solenoidal vector.

(07 Marks)
Module-4
Obtain the reduction tormula. [ = Jcos” xdx , where n 1s a positive integer. (07 Marks)
Evaluate J ' xydvdx . (06 Marks)
lu . =
Fvaluate ’ } | (x + v+ z)dxdydz. (07 Marks)
OR
Fvaluate : [ﬁ\m"l}.\ wdx . (07 Marks)
Evaluate :j vsintacos" xdx. (06 Marks)
Fvaluate J .J xyz dxdydz. (07 Marks)
Module-5
Solve : (2x~ v - hidx v (x + 2y + 1)dy = (. (07 Marks)
Solve s (dxy v xydx + (x7 F 2xy)dy 0. (06 Marks)
Solve : y(2xv - ¢y dx ¢ dy = 0. (07 Marks)
‘ - OR
Solve : (53" 3xv o 2xydy + (2x'y  3xTy” Syhdy = 0. (07 Marks)
Solve s yi2xv - dx xdy 0. (06 Marks)
Solve : L;'\ S ycotxn - CcosX. (07 Marks)
dx

SR
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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

AH D ) A & A E
i 4 2 iy 1
c. : @é @‘ ‘ ! .‘:‘

USN 18EC32
Third Semester B.E. Degree Examination, Feb./Mar. 2022
Network Theory
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1

Determine current through 120 resistor shown in Fig.Q1(a), using source transformation.

gov 2.5

2047

Fig.Ql(a) (08 Marks)
Find the equivalent resistance of the circuit shown in Fig.Ql(b), using star delta
transformation.
\DJ

\O Nl

Fig.Ql(b) (08 Marks)
Discuss the dependent sources. (04 Marks)

OR
Using loop analysis, find the current through 10Q resistor for the circuit shown in Fig.Q2(a).
1, S Wi gp T,

_ Fig.Q2(a) (08 Marks)
For the network shown in Fig.Q2(b), determine node voltages V;, V2.V and V, using nodal
analysis.

- Fig.Q2(b) (08 Marks)
Explain the super Mesh with example. (04 Marks)

1 of 4
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Module-2
3 a. Using super position theorem, find the current through 20Q2 resistor shown in Fig.Q3(a).

\2 A

Fig.Q3(a) (08 Marks)
b.  Using Millman’s theorem, determine the current through (2 + j2)Q impedance for the
network shown in Fig.Q3(b).

Gitey 29

@® .
532 o
Fig.Q3(b) (08 Marks)
C. State the Norton’s theorem and also write the procedure to be followed for solving the
problem. (04 Marks)

OR
4 a. What should be the value of R such that maximum power transfer can takes place from the
rest of the network to R. Obtain the amount of this power for circuit shown in Fig.Q4(a).

R \D

P\ R
SA
‘)= @) 24v

Fig.Q4(a) (08 Marks)
b. Obtain the Thevinin’s equivalent circuit cross AB for the circuit shown in Fig.Q4(b).

Fig.Q4(b) (08 Marks)

C. State the maximum power transfer theorem and also write equation of P, for both DC and

AC circuits. (04 Marks)
Module-3

5 a. Explain the transient behavior of the resistance, inductance and capacitor. Also write the

procedure for evaluating transient behavior. (10 Marks)

b. In the network shown in Fig.Q5(b), a steady state i1s reached with the swatch ‘K’ open. At
t = 0 the switch 1s closed. Determine the value of V,(0') and V,(0").

\Q N

Fig.Q5(b) (10 Marks)
2 of 4
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OR
6 a. For the network shown in Fig.Q6(a) V (t) = e for t > 0 and is zero for all t < 0. If the
capacitor is initially uncharged determine the value of dj\, and d?‘\;z att=10".
% s
e .
Fig.Q6(a) T (10 Marks)

b. The switch ‘S’ is changed from position 1 to position 2 at t = 0. Steady state conditions have
. .. ) ..di d-i - . .
been reached in position 1. Find the value of 1, dﬁand —-at t = 0 for the circuit shown in
" P

Fig.Qo6(b).
2oV
Fi1g.Q6(b) (10 Marks)
Module-4
7 a. Find the Laplace transform of f{t) shown in Fig.Q7(a).
S20)
5
b
. . g —*¢f
Fig.Q7(a) (10 Marks)
b. Find the Lapalce transform of the pulse shown in Fig.Q7(b).
19!
\/O
SR
Fig.Q7(b) (10 Marks)
OR
8 a. Find i(t) for the circuit shown in Fig.Q8(a).
i
et i
tzo = 3
Fig.Q8(a) (10 Marks)

b. A voltage pulse of 10V and Susec duration is applied to the RC network shown in
Fig.Q8(b). Find the current i(t).
N 4y

\ 0w
> - 005
Fig.Q8 (b) (10 Marks)
3of4
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18EC32
Module-5
9 a. Obtain y-parameters interms of z-parameters and h-parameters. (10 Marks)
b.  For the network shown in Fig.Q9(b), find the T-parameters.
Fig.Q9(b) (10 Marks)
OR
10 a. Derive the expression of bandwidth, half power frequencies and selectivity of a series
resonance circuit. (10 Marks)

b. For the parallel resonant circuit shown in Fig.Q10(b), find Iy, I, I¢c, fo and dynamic
resistance.

\00 PF

Lo T2

\00V
Fig.Q10(b) (10 Marks)

4 of 4



- KLS Vishwanathrao Deshpande Institute of Technology, Haliyal

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.

18EC33

Third Semester B.E. Degree Examma‘tmn, Feb./Mar. 2022
Electromc Devrces

* Max. Marks: 100

Note: Answer any FIVE full questionsf' c?;ﬁ’osing ONE full question from each module.

. (08 Marks)
Explain different types ndmo forces in solids. - (04 Marks)
What are intrinsic and extrinsic materials? Explain’ brleﬂy by taking suitable example.

(08 Marks)

! OR.
Define Hall eseffect‘ in semiconductor. Obtam an expression for mobility interms of Hall
coefﬁmenﬁ aﬂd rcsmtwlty (08 Marks)

Consider a%semlconductor bar Wlthyg;_Wldth w = 0.1 mm, thickness t = 10 um, length
L =5 mm. For B = 10 KG (L'KG = 107 wb/cm) and current of 1 mA. We have
Vap = —2mV and Vep = 100 mVe#Eind the type, concentratxon and mobility of the majority
carrier. [Refer Fig.Q2(b)]

“. v F1g.Q2(b) (04 Marks)
Derive an expression for ?feonductlwty and moblhty from random thermal motion or electron

y m s’ohd G (08 Marks)
Y Module-2
Explain the revex > bias p-n junctien indicating the minority carrier distribution and

variation of qua’%*i fermi levels. (10 Marks)

With a neég iagram, explain 1r(1§“deta11 Avalanche Breakdown and derive an approximate
analysis of avalanche rnultlpl'catlon (10 Marks)

. OR

Derive an expression 1‘01 current and voltage for an illuminated junction of protodiode and
discuss the opexatmn‘m various quadrants in -V characteristic. (08 Marks)
Explain the Qtruotu - and operation of solar cell. Indicate the significance of Fill Factor.

S (08 Marks)
A solar cell has a short circuit current of 100 mA and open circuit voltage of 0.8 V under full

solar illumination fill factor is 0.7. What is maximum power delivered to load by this cell?
(04 Marks)

1 of2
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Module-3
Explain the summary of hole flow and electron flow.in p—n—p transistor with proper biasing
and list three dominant mechanism which accounts for Ig. (10 Marks)
Explain the process flow for double polysilicon'self aligned BJT Fabrication. (10 Marks)
Dertve Eber’s moll modes for Assymetuc Transmtor (coupled diode: m el). (10 Marks)

Write short notes on: (i) Base narrowmg (i1) Avalanche Breakdown i in transistor (10 Marks)

Module 4 e
Explain the structure and ope}amon of pn JFET by varying V(:;g and VDS independently.
(06 Marks)
Write the small signal equivalent circuit of JEET ‘and obtain the expression for
transconductance (gm) and plot the graph with respect g V. (06 Marks)

Explain the operation 6f MOS capacitor using energy band diagram for p-type substrate
when:

(1) Negative gate bias

(11) Moderate positive gate bias _

(1) Large positive gate bias ' (08 Marks)

. OR
Explain the ideal capacitance veltage characteristics 6

| MOS capacitor with p-type

substrate. (08 Marks)
Explain the operation of n-channel enham.ement MQSFET and obtam ‘the current voltage
relationship. 24 (08 Marks)
Write the different types of MOS structures and symbols foreach. (04 Marks)
M{,)_c_l_ul_eﬁ N,

Explain briefly the various steps mvolved in the fabrication‘ef p n junction:

Rapid thermal processing p (05 Marks)
[on implementation e (05 Marks)
Chemical Vapor Deposition (CVD) Ay (05 Marks)
Photolithography _ T (05 Marks)

OR

Write a note on Integrated Circuit (IC) and its advantages and types of ICs. (10 Marks)
Explain the fabrication of CMOS twin well process. (10 Marks)

20f2
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o

Time: 3 hrs. » Max. Marks: 100
Note: Answer any FIVE full questions;.choosing ONE full questicfi; f}"‘om each module.
" Module-1 l
1 a. Define and explain the combmat nal logic circuit along with Biock diagram. (06 Marks)
b. Develop the canonical mmterm and maxterm forms in decimal notation for the following
Boolean functions:
) X=fla,bed=a
ii) =f{a, b c) =4 (08 Marks)
C. 1o
simplified equa fon (function). )
Y =f(a, b, d) 2(0,1,2,4,5,6,8,9, (06 Marks)
: &
OR
2 a Slmphfy the following Boolean:function by using Q M
X=Ha.5¢)=2(0.1,2.343.6) (10 Marks)
b. Design a combmatlonal loglc circuit for Vah data, the output is
1 whenever a number is greafer than 5 appears ﬁat th (05 Marks)
¢. Identify the PI and EPI fot the following MGtgon
M= i “13, 1 (05 Marks)
3 a Drawand explam the circuit for 3 to 8 decoder. e (06 Marks)
b. Demgn and nnplement a full addq:r«cncult using logic ' (08 Marks)
/ ] (06 Marks)
4 (06 Marks)
(08 Marks)
(06 Marks)
4
R
S a. Compare Sg nentlal circuit and combmatlonal circuits. (06 Marks)
b. Write a short notes on SR-k}gch (06 Marks)
c. [Ilustrate master-slave J-K flip-flop using NAND Gates. (08 Marks)
OR
6 a. Distinguish between synchronous and asynchronous counter. (06 Marks)
b. Explain 4-bit umye;;rsal shift register along with diagram. (08 Marks)
c. Explain the workmg of clocked SR-FF using NAND Gates. (06 Marks)

1of2
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Module-4 ¥
7 a. Explain Mealy and Moore model with diagrams. e o8 (10 Marks)
b. Design and develop Mod-6 synchronous counter usmg L= FF (10 Marks)
OR \
8 a. Construct the excitation table, transition table; state table and state diagram for the following

sequential circuit. (Refer Fig.Q.8(a)). e, (14 Marks)

Fig.Q. 8(a)
b. List out the applicati of shlﬁ registers along with brlef explanation. (06 Marks)
Modulgss
9 a. Explain the operation of serial adder with. acchmulator (12 Marks)

b. Illustrate state assignment rules. (08 Marks)

10 a. Write a short notes on: E
1) Sequential circuit designs steps £%, :

if)  BCD to Ex-3 code cotivertor. g S, ) (10 Marks)

b. Explain 4-bit Ring and:J: oh‘ on counter along w1th diagram. By (10 Marks)

*****

20f2
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USN 18EC35
Third Semester B.E. Degree Examination, Feb./Mar. 2022
Computer Organization and Architecture
Time: 3 hrs. Max. Marks: 100

o P

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

Module-1
Explain the basic operational concept between the processor and memory with ncat block
diagram. (08 Marks)
Explain the various parameters affecting the performance of a computer and also provide the
basic performance equation. (08 Marks)
Write a short note on single bus structure with neat diagram. (04 Marks)
OR.
List out and. explam the three systems used for representing signed numbers and also brief
about the' modular number system concept. (08 Marks)
Explam IEEE standard used for’ single and double precession floating point number
representation with examples. (08 Marks)
Wirite a short note on Big-endian and little-endian assignment. (04 Marks)
v Module-2
What is addressing mode? Explain any four addressing modes with examples. (08 Marks)
What are assembler directives? Explain abeut the various directives used in the program
with example. (08 Marks)
Write a short notéﬁdﬁ'the assembly and execution of programs. (04 Marks)
- OR
With neat d}dgram and program example, explain a simple /O task between processor,
keyboard and display. (10 Marks)
What is subroutine? Ilustrate the subroutine function with parameter passing by value and
reference with suitable program. (10 Marks)
i, Module-3
Explam the concept of memory mapped /O with neat diagram of I/O interface with program
example. : (10 Marks)
Write shortnates on: (i) Interrupt haldware (i1) Interrupt nesting (10 Marks)
OR
What is an interrupt? Explain about various implementation techniques of interrupt.
(10 Marks)
Explain how 51multaneous interrupt request is handled using the concept of Daisy Chain.
(10 Marks)
Module-4
Explain the mtemal organization of memory chips with example. (08 Marks)
Explain the internal organization of 2M x 8 DRAM chip with neat diagram. (08 Marks)
Write a short note on ROM. (04 Marks)

1 of2
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OR
Discuss about the use of cache memory in the processor system. (08 Marks)
What is virtual memory? Explain its organization with neat diagram. (08 Marks)
Write a short note on magnetic hard disk. = (04 Marks)
Module-5 :
Explain single-bus organization of the data path inside a processor with neat diagram.
(10 Marks)
Explain the process of fetching a data word from memory using respective registers of a
processor with neat diagram. “% (10 Marks)
OR
Explain the control signal generation required for preper sequence of instructions in the
processor. - (10 Marks)
What is microprogrammed control? Explain its basic organization with suitable diagram and
example. (10 Marks)
K sk ok ko
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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 18EC36
Third Semester B.E. Degree Exami aﬁlon, Feb./Mar. 2022
Power Electronics and trumentation
Time: 3 hrs. . y,;-'”hl\i}[ax. Marks: 100
Note: Answer any FIVE full questions,' chb’bsing ONE full question from each module.

1 a. Mention the different types of power electronic converters Explain the significance,
functions and apphcanonsvof:them Uy (07 Marks)
b. Explain the static Anede-Cathode characterlstlcsg ©of:SCR with circuit diagram and V-I
characteristics. Mz (08 Marks)
c. Explain the basic! ‘operation of the unljunctlon transistor with basic UJT structure, UJT
symbol and equlvalent circuit. (05 Marks)
&N o
2 a Mentlon iﬁﬁe apphcatlons of power eleptromcs in various sectors. (07 Marks)
b. ing current of a thyristor.« éint is S0mA. The duratxon of the firing pulse is 50ps.
Will the thyristor get fired? : (05 Marks)
¢. Explain the operatlon of the resistance ﬁrmg circuit with associated voltage waveforms.
Derive the'relevant expressmns R (08 Marks)
: © Module-2
3 a Explam the operation of‘the single phase half wave controlled rectifier with resistive load
ising circuit and waveforms. Y (10 Marks)
be.. Give basic chopper c[asmﬁcatlon with different chopper configurations. (05 Marks)
c. Adc chopper cudl’;i‘x ‘connected to a 100V; dc source supplies an inductive load having 40mH
in series W1th a r@mstance of 5Q. A"ﬁeewheehng diode is placed across the load. The load
current vanes be&ween the limits of 10A and 12A. Determine the time ratio of the chopper.
2, (05 Marks)
) OR
4 a. Explain the effect of ﬁ:ee eeling diode with half wave controlled rectifier circuit and
waveforms using mductlve load. (10 Marks)
b. Explain the operatwn of step-up/down choppers with suitable circuit. Derive the relevant
expression. s' (07 Marks)
c. A step-up choppcr is used to deliver load voltage of 500V from a 220V dc source. If the
blocking period of the thyristor is 80us. Compute the required pulse-width. (03 Marks)
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Module-3 W
Explain the operation of the single phase half bndge mverter with RL load. Draw the
relevant circuit and waveforms. (10 Marks)
Explain the operation of the isolated forward converter with suitable circuit diagram and
relevant waveforms. Mention the advantages and ghsadvantages (10 Marks)
Explain the types of errors in measurementé (07 Marks)

Explain the operatmn of the multirange Voltmeter with normal c1rcu1t and with multipliers
connected in series string circuit. . ; (07 Marks)
A 1mA meter movement having: an internal resistance of 1009_ is used to convert into a
multirange ammeter having the 1 range 0-10mA, 0-20mA, and 0-30mA. Determine the value
of the shunt resistance requued , (06 Marks)

% Module-4
Explain the operation o‘f\dual slope integrating 1ype DVM with basic principles and suitable
block-diagram. © (08 Marks)
With suitable blook dlagram explain the opera'tlon of measurement of time briefly.
/ (07 Marks)
A capac1tance companson bridge is used to measure a capacitive impedance at a frequency
of 2kHz ThIS bridge constants at_ baiance are c3 = 100uF, R; = 10KQ, R, = 50K,
IOOKQ Find the equlvalent ser}es‘ circuit of the unknoWn capacitance. (05 Marks)

With suitable block dlagram and table explain Lhe operatlon of succeste approximation
DVM. Y Y (08 Marks)
With suitable block dlagram approach explam the operauon of the d1g1tal frequency meter.

(07 Marks)
Find the equivalent parallel resistance and‘capamtance that causes a Wien bridge to null with
the following {eomponent values R;/=31KQ, C; = 52uF, R, = 25KQ, f = 2.5kHz,

Rs=100KQ. (05 Marks)
g, i | Module-5 i

Explain:the operation of the resistive posmon transducer with construction and electrical

equivalent circuit. (07 Marks)

In the differential 1nstrumentat10n amphﬁer usmg transducer bridge, R; = 2.2K, Rf = 10K,
Ra= Rp = Rc = 120K, E = +5V and op-amp “supply voltage = +15V, the transducer is a
transistor with the- followmg specifications. Rt = 120K at a reference temperature of 25°C.
Temperature coefﬁcxent of resmtanpe = -1K/°C. Determine the output voltage at 0°C and

# i

100°C. e, / (06 Marks)
Explain the PLC structure with' block diagram. And also explain the PLC operation with
PLC operation dlagram 4 (07 Marks)
OR
Explain the operation of the LVDT with construction, various core positions of it, and
variation of output voltage vss displacement. (10 Marks)
What is the significance of analog weight scale? Using strain gauge bridge circuit for analog
weight scale explain its operation briefly. (05 Marks)
With Bell circuit diagram, explain the operation of the Programmable Logic Controller
(PLC) relays. (05 Marks)
" * % ok kK
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Question Paper Version : B

Third/Fourth Semester B.E. Degree Examination, Feb./Mar. 2022
Constitution of India, Professional Ethics and Cyber Law

(COMMON TO ALL BRANCHES)

2 hrs.| [Max. Marks: 100

INSTRUCTIONS TO THE CANDIDATES
Answer all the hundred questions, each question carries one mark.
Use only Black ball point pen for writing / darkening the circles.
For each question, after selecting your answer, darken the appropriate circle
corresponding to the same question number on the OMR sheet.
Darkening two circles for the same question makes the answer invalid.
Damaging/overwriting, using whiteners on the OMR sheets are strictly

prohibited.
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Which one of the following does not take part in the Election of the President?
a) Elected Members of Lok - Sabha b) Elected Members of Rajya — Sabha
¢) Members of the Legislative Council d) None of'these

The President can be removed by impeachment procedure on the ground of violating the
Constitution by

a) The Supreme Court

< Both Houses of Parliament

The Vice = President ot Indiais Elected by the
a) Peaple

by Members of State  Legislative Assembly
¢} Members ol the Ruajva - Sabha

d) Me

Vice

Yresident and dent

)

The Chictl
d) The Atioriey €

i
ieneral of lndia

Which one of the tollewing can the President of [ndia declare?

a) Lmergency due to threat o W lage

b) Emergency due to breakdown ot constitutional machinery in the State
¢) Financial emergency on account of threat to the financial credit of India
d) All the above.

ned rebellion

Sion or

(VAN

Which budget is placed first in the Parliament House
a) Railway b) General budget  ¢) Financial

d) Vote of credit

VER-B-1o0f 10
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The President can make Laws through ordinances

a) During the recess of the Parliament

b) On certain subjects even when Parliament is in session
c¢) Only on subjects contained in the concurrent list

d) Under no circumstances.

The President can grant pardon in

a) All cases of punishment by Court martial

b) All offences against laws in the Union and Concurrent list
c) All cases involving death sentence

d) All the above cascs

It State fails to comply with the directives ot the Central Govemment, the President can

a) Declare break — down of Constitutional machinery in the State and assume
responsibility for its governance

b) Send reserve police force to secure compliance with directions

¢) Dissolve the State legislature and order fresh elections

d) Can do either (a) or (b)

Which one of the following has been wrongly listed as Judicial power of the President of
India?

a) He appoints the Chief Justice and other Judges of the Supreme Court

b) He can grant pardon. reprieve and respite to a person awarded punishment

¢) He can consult the Supreme Court on any question of law or fact.

d) He can remove the Judges of Supreme — Court on ground of misconduct.

>3

sation of Members of Parliament?
b) The Concerned house

Who decides disputes regarding disqua
a) The President

¢) The Election Commission.

d) The President in consultation with the Election Commission.

Who presides over the Lok - Sabha it neither the Speaker nor the Deputy Speaker

1l
T

of'M

ster.

is the |

fidence

by falone car
ha Vote of no - C

the above reas

c Supreme Court of India was s
Ry the Cons i Independence Act 1947
> |

mment of [ndia Act 1935

\ct of Parliament

¢) Through an .

The Judges ot the Supreme Court are

a) Elected by the Parliament.

b) Appointed by the President on the advice of the Parliament.

¢) Appointed by the President on the advice of the P.M.

d) Appointed by the President on the advice ot the Chiet Justice of India.

VER-B-2of10
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The Preamble of the Indian Constitution does not contain concept of
a) Democratic b) Adult Franchise  ¢) Sovereignty d) Fratemity

The strength of the Constituent Assembly, after the withdrawal of the Muslim League.
was reduced to
a) 299 members b) 329 member

¢) 331 members d) 359 members

The Fundamental Rights of a Citizen can be suspended

a) By the Parliament through a Law enacted by two — third majority
b) By the President during a National emergency

¢) By the Supreme Court d) None of these

Which authority can a Citizen approach for securing Right of Personal freedom
a) The Parliament b) The President
¢) Supreme Court alone d) Both Supreme Court and High Court

The main objective of the Fundamental Rights is to
a) Ensure Independence of Judiciary b) Promote a Socialist Pattem of Society
¢) Ensurc Individual liberty d) Ensure all the above

Under which section of IT Act. stealing any digital asset or information is written a cyber
crime
a) 63 b) 65-D ¢) 67 d)y 70

Fundamental dutics of the Indian Citizen. were

a) Enshrined in the original Constitution

b) Added to the Constitution by the 42™ Amendment.

¢) Added to the Constitution by the 44" Amendment.

d) Added to the Constitution in the wake the Supreme Court Judgment Keshavananda
Bharati casc with consent of all the Political partics.

Which onc of the following Fundamental Right has been subject of maximum litigation
sinee the Inauguration ol the Constitution?
a} Right to Freedom of Speech

b) Right to Constitutional Remedics
d) Right against Exploitation

s of Citizens were

ai D
[

by O an e

d) Incorporated by the 44

Respite means
a) Death due 1 drowning b) Awarding lesser punishment

<)

The Governor recommends the imposition of Pre
a) On the recommendation of the State Legislature

b) On the recommendation of the C.M.

¢) On the recommendation of Council of Minister

d) Ifhe is satisfied that the State Government cannot be carried on his accordance with
the provision of the Constitution.

eiilation d) Painless de

ents rule in the State
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Who of the following acted as the Constitutional Advisor of the Constituent Assembly
a) Dr. B.R. Ambedkar b) Dr. Babu Rajendra Prasad
¢) B.N.Rao d) Dr. Sachidanand Sinha

Which one of the following provisions of the Constitution came into force soon after its
adoption on 26" November 19497
a) Provision relating to Citizenship
¢) Provisional Parliament

b) Elections
d) All the above

The three types of Justice referred in our Preamble are
a) Social, Economic and Social b) Economic, International and Political
¢) Economic, Religious and Social d) Religious, Social and Political

What was the exact Constitutional status of the Indian Republic on January 26. 1950,
when the Constitution was inaugurated?
a) A Democratic Republic

¢) A Sovereign Secular Democratic Republic

d) A Sovercign Socialist Secular Democratic Republic.

b) Sovereign Democratic Republic

Right to against Exploitation secks to protect the weaker sections of Society by
a) Giving cqual pay for cqual work for men and women.

b) Prohibiting human trafficking and beggar

¢) Providing compulsory education for children below the age of 14 vears

d) Forcing a person to work against his will without payment

Which one of the following Directive principles can be described as Gandhian in nature?
a) Providing equal pay for equal work for both Men and Women

b) Workers participation in Management

¢) Organization of Village Panchayats as units of scli'Government

v from the Executive.

Who has been vested with the power to decide whether the restrictions imposed on the
wdamental Rights of Indian Citizen are reasonable or not

a) [he Parliament b) The Pre
¢) TheCo d) None of the above

Which one
Noncitizens,

Freedom ol speect and assoct
HETCREISANY ¢ and setide e
cedom to acquire property or to ¢

to Constitutional remedies.

ights conferred by the Constituti

d4)

¢ ol Fundamental

Which ene of the lollowing has been wrongly listed as a special [ea

al Rightls are inore sactosanct thau rights granted by ordiary laws
b) Fundamental Rights are subject to reasonable restrictions
¢) Fundamental Rights arc Justifiable and can be enforced through the Supreme Court

d) None of these.
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KLS Vishwanathrao Deshpande Institute of Technology, Haliyal

01108-9—dIA

1onpoxd ay jo Aijenb noge a1jqng ay Surpealstn (p
siuawares aandasap Juye (9
ainssaid 1apun 3uijlog (v
SURIIA SU00)

.CCUr: 1 YOIy SISt w:m:::mv_ (q

aa0qe oyl [y (P IDISIUIA JO [IDUNO ) Y] (3
N QWi oy (g CIPU} O JUIPISAE Y] (®
1 JUDWILLIDA O TOLU Y OL) JO 10 DATINDING] ) PAISAN ST UONTTSUO,) DY |

ML

[ERARAY :.J.Jh._ s .J\/:L_: .JLH'HS QUON :4
d pur SIDWNuOLW jo Uonad ol (D

JUALUF T Uot jo Adtjod

LUy oy jo adisard ruone

 ansind 01 JUIWILLID A0 ) DY) 01 SIALE (P

DU QYT DIUBLYUD 01 MG DY) 01 AN (D
apdoad aip

Hounfi 2ANRREIN (4

AL O JUDULLIDNOL Y DY) ) SU
L9

10 WOPARL} Y L0 FUILOROIDUD oL Ul

§oAL20{Ge 108 DU} 4O JudILIRIE DY 20M 03 JUILULLIDAOLY AL} OF SLONINASUL DALISO G (v
H3alY| 5 } i ! L ONLISUG|

A1t $OdidULL DNIIAATI(] O ]

'S2A102[q0 2A0QR dY (B TWAYDY (P

ANUn0 ) OU1 Ul ADBIDOLUAP JUINUDF 0] SLG JILUOUOID PUB |BIDOS B BUIPIAOL] (D
dauapuadapuy s Anuno ) ayl Jo Sutudpsuans Sulmsuz (g

AJ2qi| [enpialpu) Sunsuy (e

e wry sajdiounig aadanq ay |

‘uonendod jonuod pue Sutuueyd Ajiwe 4 oonoead o (p
wdwuonAu [eIgeN Ay amssaid pue 1o0101d 0] (9
BIpU|
Jo a1duad ayr Suowe pooLdI0Iq uowoa o 1uids o pue Auotwrey sjoword 0] (q
Anuno) ayy jo A&1agajul pue Ajiun udaaeaos ayj 199joad pue pjoydn o (e
SU9ZIID) UBIPU] JO AInp © Sk Paist] A|Fuoim sem SUIMO[[O] a3 JO JUO LDIL Ay

‘sInoy

) Y1 210}3q J1 Aq paureidp uosiad ¢ danpoad 03 Aoyme aqng v oy (p
201130 1enonded e pjoy 01 JYSLI S1Y MOYs 0} 2O ur 0] (2

MIIARI 511 10 ISLD B Ul SBUIPAa00Ld JO P02 D11 JYYSUBI) 0 LINO) JOLIJU] Uk 0] (q
ased tepnonued e ur s3urpaasoad Joyury dois 0) Lo doudjuiue o (e

uno)) Jouadng v AQ panssi §1 LIRIOIOD) JO I Y|

$T UM 1IN0

9s0U1 JOo UON (P SONI] A J2AdUAY A (D
ANy §,JUSPISAI Japun ST LIS P I0AUIYAL (q
uonoL Jo pasu
S1BIPaUILU UB S| 13} By} S]99) 2y Uk UOISSIS Ul Jou S1 a1me|sISo] ae1g ayy uaypy (e
S2IUBUIPIO aNSSI 0) JYS1Y Y} SIAIISII JOUIDAON) Y |

SISEO 19710 Ul FUIPUIQ 10U PUB SASED UlelIad ut Surpulg (p
JuapIsald ay) uo Juipuiq JoN (9

Ajsnowueun paiapuaj st 31 J1 Juapisald ay) uo Juipulg (q
apisald ayy jo Suipuig (e

s1Uno)) awaxdng a3 Jo ad1ApE JY ],

6¥/6€£DdD81

N

08

8L

01JOL-d-UJA

saor g/ (p pliyi - auQ) (2 qyy - auQ (q yuoy - duQ (e
ST JUALIRIJIE JO SASNOY

JOUID JO sFUNDAW dY) ploy 01 pasmbal s1aquiow Jo 1daquinu winuwiuiw jo wnionb ay |

IPU] JO DILSN[ AL ) JO IDAPE ) UQ JUIPISIL] (P
AW ARAAUT AT AR IUDWRILIE] (O UONTPUALTWOIAL ALl U0 1Udp (8}

12UIRD) JO UONRPUALILIODAL DY) UOIDISIULAl dULL]  (Q
BIPUJ JO 22181 JAIYD) (0
Ay Aq i)

b

IRV

cip 00T 2 1007 (4
h..uu:u;.m/.u O3 DLRD OV : m.::J

ROA I L

INLIN (D

U(q t0 (v
5OIBD D UBD L) — 1agL D)

DIV co (2

P

'sadAy 01l PIZLIO

dwpdn vontugag (p awepdn apo) (o
aepdn ejeg (q aiepdn yoreg (e
\qur L1040 10] dwed ey sojepdn juanbay £104 awos aie i

Aundag (p J9AIDS (D aseqeieq (q supjaey (v
soyojed -

Seoumouy St swwedsold [euonippe Aq wasAs B Ul sauijiqriauina Ajunaas jo Suixig

1aaj08y (p 1x14 (9 yaed (g yeg (v
1 Sutaoadun do Suixy Sunepdn

10] PAUTISIP IRP PAILIDOSSE SI A0 weaSold Aue o) duop SaTURYI JO 1S © SI \%

SO (P 2o (® £0(q v0 (v
{9An0ads1ad STUIORY WOy dIMRU 1121 U0 paseq a1y e $110[dxd jo sadA1 Kuew moy

Suryorp (p Fupjors) (9 uonenopdxy (q Funenyuy (v
se umouy| are sweigoad

10 s1duds d9jqeyofdxd duisn woa Funtojdxd pue sonljiqeiduina Juipuy jo ssadord ay

suiop (p s1essedAq [lemang (o snuAnuy (q snojdxg (e
‘WAISAS

Aue 1940 (oNU0d 3{e1 01 sIOYdRY Mo[[E eyl s)duds Jo swerSold jo adaid aie

#4(p 0L TALH (9 108 (v
MO 1SN I dRY aL) a8en3ue)
BUIMO[[0] Y1 JO Yorym eiep Sune[ndiuewl pue Fuissaode 10 OSeqeiRp B SUBoRY 104

“aroqe ay 1y (p

‘21MI 0D 11243 9AI2SU0D 01 sanLioww Ay djoy o (9

"21Mm|Nd BIpU] PAJRISAUL J[FUIS B 9A[0AD 0] (q

“BIpU] JO d8e3LIay 21m[nd you oy aatesaid o] (e

S1 UdZ1LD) 91 01 PAIURIF SIYS 1Y [BUONBONPT PUB [RIM|ND) d) JO dA193[qO UIRLU 21|

6¥/6€DdD81

99

9



KLS Vishwanathrao Deshpande Institute of Technology, Haliyal

82.

83.

84,

86.

LA

93.

18CPC39/49

Which one is not a Trade Secret?

a) Theorem b) Equipment ¢) Formulae d) Pattern

The codes of Ethics can be taken as guidelines by the Engineers to
a) Resolve the conflicts b) Formulate problems
¢) Overcome the work pressure d) Escape from the responsibility

A Fault tree is used to
a) Assess the risk involved
¢) Take free consent

b) Claim compensation
d) Improve safety

Risk of harm equal to probability of producing benefit is
a) Inevitable Risk b) Acceptable Risk
¢) Risk which cannot be avoided d) Nonc of these

One of the Aims of studying Engineering Ethics is to

a) Inspire Engineers to acquire in depth knowledge in the
b) Acquire new skills in Engineering testing.

¢) Stimulate moral imaginations

d) Make Engineers self — confident in discharging their duties.

field

Which one is not an impediment to responsibility?
a) Group think b) Microscopic
¢) Trademark d) Egocentric tendencies

Being safe or blaming others is type ofattitude of responsibility of Engineers
a) Minimalist b) Reasonable care  ¢) Good works d) None of'these

l'o overcome an impediment “Uneritical Acceptance™. what step an Engineer has to take?
a) Accept and Analyse
¢ Always say Yes Boss

b) Analyse and Accept
d) None ofthese

h) Provides up - o — date knowledge in the field of Engineering.

search dy Stresses on fime Management.

the
o resolntion sipnee oved
a) 10 percent ol total

b 20

creent ol total

ich one of the following funcuiions of

> presides aver the meeting of the Cabinet

b)Y He prepares the agenda for the mecting ol the Cabinel.

¢) He coordinates the working of various departinent

dy He chairs the meeting of the various standing and ad-hee committees of Parliament.

A motion of no — confidence against the Council Ministers can he moved in the
Lok — Sabha . ifit is supported by atleast
a) 50 members

¢) 100 members.

d) One —third of the total members of Lok - Sabha

b) 55 members

VER-B-9o0f10

President i cither House off

94.

96.

97:

98.

99.

100.

18CPC39/49

The President can call a Joint session of the two Houses of Parliament

a) Ifabill passed by one house is rejected by the other

b) If the amendment proposed to the bill by one house is not acceptable to the other
house.

¢) Ifthe house does not take any action for six months on a bill remitted by the other
house.

d) Under all the above conditions.

The Members of the Rajya — Sabha except the nominated ones are

a) Directly elected by the people b) Elected by local Self - Goveming bodies

¢) Elected by the Legislative Assemblies of the States.

d) Elected partially by Legislative Assemblies and partially by the Local Self Governing
bodies.

The President who is the head ot the State under the Parliamentary system prevailing in
India.

a) Enjoys absolute powers

¢) Enjoys only nominal powers

b) Enjoys limited but real powers
d) Enjoys no powers

The Vice — President is the Ex — Office Chairman of
a) The Rajya Sabha b) The National Development Council
¢) The Planning Commission d) None of'the above

The Speaker of the Lok — Sabha is

a) Appointed by the President.

b) Appointed by the President on the recommendations of the P.M.
ccted by the members of the two houses at a joint s
d) Llected by the members of the Lok - Sabha.

The Rajya - Sabha is a permanent House but
a) One - th ts membe
h) Onc  halfofits members retire every three ve
¢) One - (ift i
dy One—

e eve

members retire every year

iis member retite eyvery iwo yea

I he power to control the expenditure of the Government ol India rests exclusin clv witn
a) The Parliament hy The President
The Comprroller and Auditor Gener: dy The Uinion F

ance Minister

VER-B-100f10
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USN 1SMAT31
Third Semester B.E. Degree Examination, Feb./Mar. 2022
Transform Calculus, Fourier Series and Numerical
Techniques
Time: 3 hrs. Max. Marks: 100
§ Note: Answer any FIVE full questions, choosing ONE full question from each module.
=S
§ Module-1
<
: A t .. >y .
g 1 a. Evaluate (i) L{ML (i) L(t" ¢ " sin2t) (06 Marks)
&8 t, 0<t<a . . ‘ 1 as
EE b. If f(t)= J l . f(t+ 2a) = f{t) then show that L)) = —,—tunh(—sj
éB 1Za—t, aStSZa[ S 2
=@ (07 Marks)
Zoo c. Solve by using Laplace Transforms
=} 3
= g.. d"y dy i !
g &b —+4—+4y=¢ ', y(0)=0, y'(0)=0 (07 Marks)
o dt- dt
< g
o OR
£5 4s+5
2 S 2 a. EBvalpate I —— = (06 Marks)
£ g (s+1)(s+2)
e
gng be Find [—— by using convolution thecorem. (07 Marks)
S 5 (s" +a”)
2= :
£ 73 sint, O0<t<m
%g c. Express f(t)=1qsin2t, n<t<2rm
éé sin 3t, t>2n
§ f in terms of unit step function and hence tind its Laplace Transform (07 Marks)
4.9
2 Module-2
- 3 a. Obtain fourier series for the function f(x) = | x| in (-1 @) (06 Marks)
6 E Rl
> T—X)" : . .
& 2 b. Expand f(x) = ( ) as a Fourier series in the interval (0. 27) and hence deduce that
£ ¥
5z R
g8 ;2 W U N Y .
58 e ks) -
== 2 17 27 3 4 Gl
9 fi c. Express y as a Fourier series upto the second harmonic given P
T x: 0 | 60 120 | 180 | 240 | 300
S y: 4 s L2 0 4 5 6 |
g (07 Marks)
3
£ OR
4 a. Find the Half-Range sine serics of tx - x° in the interval (0. 1) (06 Marks)

b. Obtain fourier expansion of the function f(x) = 2x X" in the interval (0. 3).

l of }

(07 Marks)
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18MAT31
€. Obtain the Fourier expansion of y upto the first harmonic given :
[x o1 ]273 4 5
|y 9 [i8[24] 28 | 26 | 20
(07 Marks)
Module-3
L [1. ixlza . ) R
S a If fix) : ;', ‘ find the Fouricr transform of f(x) and hence find the
0. |xj=a
REINTIR
value of J- 0 dx (06 Marks)
e
Find the infinite Fourier cosine transform of e “*. (07 Marks)
c. Solveusing z-transform y,.» 4y, =0 given thatyy=0,y,;=2 (07 Marks)
OR
6 a. Find the fouricr sine transform of f(x) =e * and
hence evaluate J.X:m —n—jx— dx ; m > 0. (06 Marks)
b+ X
Obtain the z-transtorm of  cos nO and sin nB. (07 Marks)
C. IFind the inverse z-transtorm of
477 2z
e : (07 Marks)
7 =57 +8z—-4
Module-4
d .. . oy .
7 a. Solve d\ =x v . vil)=1 using Taylor’s series method considering up to fourth degree
X
terms and find y(1.1). (06 Marks)
: Iy y . .
b. Given '(lr> “3x+ 7. y0) 1 compute y(0.2) by taking h = 0.2 using Runge — Kutta
dx 2
method of fourth order. (07 Marks)
. dy . ,
c. I 5}» =2¢" v, v(U) = 2, v(0.1) = 2.010, y(0.2) = 2.040 and y(0.3) = 2.090, find y(0.4)
X
correct to 4 decimal places using Adams-Bashforth method. (07 Marks)

A OR
8 a. Usc tourth order Runge-Kutta method, to find y(0.8) with h = 0.4, given j—y:w/ery,
' X

v(0.4) = 0.4] (06 Marks)
b. Use modificd l-uler’s method to compute y(20.2) and y(20.4) given that j—i = log,{%) with
v(20) =5 Takingh 0.2. | (07 Marks)
c. Apply Milnc’s predictor-corrector formulae to compute y(2.0) given jl = ‘x;_y with
- f_]:_»_o.o 0.5 1.0 1.5
y | 2.000 2.6360 3.5950 4.9680

(07 Marks)

20f3
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CRESISCHENE

T 18MAT31

Third Semester B.E. Degree Examination, Feb./Mar. 2022
Transform Calculus, Fourier Series and Numerical

Techniques
Time: 3 hrs. Max. Marks: 100
5 Note: Answer any FIVE full questions, choosing ONE full question from each module.
=
: Module-1
b ) cos2t —cos3t . o3y
2 1 a. Evaluate (i) L{‘ } (i) L(t" ¢ " sin2t) (06 Marks)
538 .  O<t<a| . . | as
gE b. If f{t)= j 1 . Kt + 2a) = {{t) then show that Lf(1)) = —=tanh| —
x 2 12a—t, aSlS?.a[ s 2
= ‘ﬁ’, (07 Marks)
2o c. Solve by using Laplace Transforms
(=]
N dy Ay o
5 & —+4—+4dy=e¢ ', y(0)=0. y(0)=0 (07 Marks)
5= dt- dt
5 2 OR
£ 5 '
= - 4s+5
28 2 a. Evaluate L - (06 Marks)
£ 5 (s+1)(s+2)
e?ng b. Find LY —— by using convolution theorem. (07 Marks)
= (s"+a”)"
£
= simt, O<t<nm
> .
2 c. Express f(t)=<sin2t, n<t<2x;
g sin3t, t>2n
5 in terms of unit step function and hence find its Laplace Transtorm. (07 Marks)
5
é Module-2
g 3 a. Obtain fourier series for the function fix) =[x in (-1 7 (06 Marks)
= n
= . T—X) L o . .
o b. Expand f(x) = (—4—) as a Fourier series in the interval (0. 27) and hence deduce that

Important Note : 1. On completing your answers, compulsorily draw dia

: R
2 Sl e e (07 Marks)
= 12 - 20 3 4
< c. Expressy as a Fourier series upto the second harmonic given -
- x: 0 | 60 4 120] 180 240 | 200°
v 4 3 [ 23 757767
"""" - (07 Marks)
OR
4 a. Find the Half-Range sine serics of tx — x° in the interval (0. ) (06 Marks)
b.  Obtain fourier expansion of the function f{x) = 2x " in the mterval (0. 3). (07 Marks)

| of 3
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18MAT31
€. Obtain the Fourier expansion of'y upto the first harmonic given :
N | 2 3 4 S
ly 9 18 | 24 28 26 20
(07 Marks)
Module-3
. [ . . . 2
S a. If fix) - " : find the Fourier transform of f(x) and hence find the
, X »a
L psmX
value of f - dx (06 Marks)
b. Find the infinite Fourier cosine transform of ¢ . (07 Marks)
c. Solveusmg-transformt y,.0 4y, = 0 given thatyy=0,y, =2 (07 Marks)
OR
6 a. Find the tourier sine ranstorm of fix) =e¢  and
© X sl mx
hence evaluate G dx : m > 0. (06 Marks)
PXC
Obtain the z-transform of cos nO and sin nd. (07 Marks)
¢. Find the inverse z-transtorm of
A s -y
i ,__i/- - (07 Marks)
7° =57+ 8z--4
Module-4
7 a. Soblve E[i =N 4y . y(l) =1 using Taylor’s series method considering up to fourth degree
dx
terms and find y(1.1}. (06 Marks)
. iv : : : :
b. Given Si\ = 3x + : . v(0) 1 compute y(0.2) by taking h = 0.2 using Runge — Kutta
dx 2
method of lourth order. (07 Marks)
. dy .
¢c. U k{:\f =2¢" yv.oy0) = 2, v(0.1) = 2.010. y(0.2) = 2.040 and y(0.3) = 2.090, find y(0.4)
dx
correct to 4 decimal nlaces using Adams-Bashforth method. (07 Marks)

OR
8 a. Use fourth order Runge-Kutta method, to find y(0.8) with h = 0.4, given j—i:\/;u—_y,
v(04) =041 (06 Marks)
b. Use modificd Fuler's method to compute y(20.2) and y(20.4) given that % = logm[§) with
y(20y =35 Taking h = 1.2, (07 Marks)

: . : : dy x+ .
c.  Apply Milne s predictor-corrector formulac to compute y(2.0) given —d—y— = —2X with
X

N 100 0.5 1.0 15

v 2000 | 26360 | 3.5950 | 4.9680

(07 Marks)

20f3
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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

GBES SCHENE

USN | ISMATDIP31
Third Semester B.E. Degree Examination, Feb./Mar. 2022
Additional Mathematics - |
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1

: : . (232 +1i)
1 a. Find the modulus and amplitude of the complex number = " -1 e (07 Marks)
]
1+cosO+isin0 )" o
b. Prove that ( —- J =cosnf+1sinnl) . (06 Marks)
l+cosO—isin6
c. Show that the vectors zf~2l5»1 3¢, - 2a+3b-d¢. bh4de are coplanar. (07 Marks)
OR
2 a Givena=2i+2j-k, b=6i-3j+2k. Find: i) a-b 1) axb i) [axb|. (07 Marks)
b. Determine the value of 4, so that a =2i+7j—k.and b =41-2j- k. are perpendicular.
(06 Marks)
c. Express |- i/3 in the polar form and hence find its modulus and amplitude. (07 Marks)
Module-2
. . | x7y-
3 a. Using Euler’s theorem, prove that xu_ + yu_ =-3cotu where u sin [»—-A—»-]. (07 Marks)
X +y
T X NN
b.  Using Maclaurin’s series, prove that J+sin2x 1+ x- . - e y + e . (06 Marks)
2 5 s c(u,vow ,
c. Ifu=x+3y,v=4x"yz,w= 27 -xy.cvaluate ————atthe pomt (1. - 1,0). (07 Marks)
C(x.v.7)
OR
4 a. Obtain Maclaurin’s series expansion for the function ¢ upto x! (07 Marks)
x +y’ cu cu
b. If u=sin"' Y prove that X~ +y- - =2tanu. (06 Marks)
- X+y €x Cy
. J x z au cu cu
c. lfu=f —~.-~X,~ ,prove that X —+y-— +7-— =(. (07 Marks)
y 7 X e &y 07
Module-3 _
5 a. Aparticle moves along the curve x = (1 t'), v (I + )., (2t 5)determine its velocity
and acceleration at t= | scc. (07 Marks)
= 2 2 27 L - -
b. If F=2x2 1=3yzj+xz" k.and ¢ =27-x"y. find FAWg) and F- (V) at (1, -1, 1).
(06 Marks)
c.

Find the constants a, b, ¢ so that f =(x+2y+az)it(bx -3 7) i+~(4x+cy+22)l€is

irrotational. (07 Marks)

I of2
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OR
Find the directional derivate of ¢ = x“‘yz +4x7” at (1-2~1)along a =2 i‘—j‘—Zk\ (07 Marks)
Fidcurl 1 given that [ = Xvz i+ xyzj+x'yzk . (06 Marks)

> S X 5 5 ) . 5 : > .
Wi=x1+vyszkand g - yz1+2x)+xyk . Show that fx &1is a solenoidal vector.

(07 Marks)
Module-4
Obtain the reduction tormula. [ = Jcos” xdx , where n 1s a positive integer. (07 Marks)
Evaluate J ' xydvdx . (06 Marks)
lu . =
Fvaluate ’ } | (x + v+ z)dxdydz. (07 Marks)
OR
Fvaluate : [ﬁ\m"l}.\ wdx . (07 Marks)
Evaluate :j vsintacos" xdx. (06 Marks)
Fvaluate J .J xyz dxdydz. (07 Marks)
Module-5
Solve : (2x~ v - hidx v (x + 2y + 1)dy = (. (07 Marks)
Solve s (dxy v xydx + (x7 F 2xy)dy 0. (06 Marks)
Solve : y(2xv - ¢y dx ¢ dy = 0. (07 Marks)
‘ - OR
Solve : (53" 3xv o 2xydy + (2x'y  3xTy” Syhdy = 0. (07 Marks)
Solve s yi2xv - dx xdy 0. (06 Marks)
Solve : L;'\ S ycotxn - CcosX. (07 Marks)
dx

SR
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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

AH D ) A & A E
i 4 2 iy 1
c. : @é @‘ ‘ ! .‘:‘

USN 18EC32
Third Semester B.E. Degree Examination, Feb./Mar. 2022
Network Theory
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1

Determine current through 120 resistor shown in Fig.Q1(a), using source transformation.

gov 2.5

2047

Fig.Ql(a) (08 Marks)
Find the equivalent resistance of the circuit shown in Fig.Ql(b), using star delta
transformation.
\DJ

\O Nl

Fig.Ql(b) (08 Marks)
Discuss the dependent sources. (04 Marks)

OR
Using loop analysis, find the current through 10Q resistor for the circuit shown in Fig.Q2(a).
1, S Wi gp T,

_ Fig.Q2(a) (08 Marks)
For the network shown in Fig.Q2(b), determine node voltages V;, V2.V and V, using nodal
analysis.

- Fig.Q2(b) (08 Marks)
Explain the super Mesh with example. (04 Marks)

1 of 4
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18EC32

Module-2
3 a. Using super position theorem, find the current through 20Q2 resistor shown in Fig.Q3(a).

\2 A

Fig.Q3(a) (08 Marks)
b.  Using Millman’s theorem, determine the current through (2 + j2)Q impedance for the
network shown in Fig.Q3(b).

Gitey 29

@® .
532 o
Fig.Q3(b) (08 Marks)
C. State the Norton’s theorem and also write the procedure to be followed for solving the
problem. (04 Marks)

OR
4 a. What should be the value of R such that maximum power transfer can takes place from the
rest of the network to R. Obtain the amount of this power for circuit shown in Fig.Q4(a).

R \D

P\ R
SA
‘)= @) 24v

Fig.Q4(a) (08 Marks)
b. Obtain the Thevinin’s equivalent circuit cross AB for the circuit shown in Fig.Q4(b).

Fig.Q4(b) (08 Marks)

C. State the maximum power transfer theorem and also write equation of P, for both DC and

AC circuits. (04 Marks)
Module-3

5 a. Explain the transient behavior of the resistance, inductance and capacitor. Also write the

procedure for evaluating transient behavior. (10 Marks)

b. In the network shown in Fig.Q5(b), a steady state i1s reached with the swatch ‘K’ open. At
t = 0 the switch 1s closed. Determine the value of V,(0') and V,(0").

\Q N

Fig.Q5(b) (10 Marks)
2 of 4
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18EC32
OR
6 a. For the network shown in Fig.Q6(a) V (t) = e for t > 0 and is zero for all t < 0. If the
capacitor is initially uncharged determine the value of dj\, and d?‘\;z att=10".
% s
e .
Fig.Q6(a) T (10 Marks)

b. The switch ‘S’ is changed from position 1 to position 2 at t = 0. Steady state conditions have
. .. ) ..di d-i - . .
been reached in position 1. Find the value of 1, dﬁand —-at t = 0 for the circuit shown in
" P

Fig.Qo6(b).
2oV
Fi1g.Q6(b) (10 Marks)
Module-4
7 a. Find the Laplace transform of f{t) shown in Fig.Q7(a).
S20)
5
b
. . g —*¢f
Fig.Q7(a) (10 Marks)
b. Find the Lapalce transform of the pulse shown in Fig.Q7(b).
19!
\/O
SR
Fig.Q7(b) (10 Marks)
OR
8 a. Find i(t) for the circuit shown in Fig.Q8(a).
i
et i
tzo = 3
Fig.Q8(a) (10 Marks)

b. A voltage pulse of 10V and Susec duration is applied to the RC network shown in
Fig.Q8(b). Find the current i(t).
N 4y

\ 0w
> - 005
Fig.Q8 (b) (10 Marks)
3of4
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18EC32
Module-5
9 a. Obtain y-parameters interms of z-parameters and h-parameters. (10 Marks)
b.  For the network shown in Fig.Q9(b), find the T-parameters.
Fig.Q9(b) (10 Marks)
OR
10 a. Derive the expression of bandwidth, half power frequencies and selectivity of a series
resonance circuit. (10 Marks)

b. For the parallel resonant circuit shown in Fig.Q10(b), find Iy, I, I¢c, fo and dynamic
resistance.

\00 PF

Lo T2

\00V
Fig.Q10(b) (10 Marks)

4 of 4
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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.

18EC33

Third Semester B.E. Degree Examma‘tmn, Feb./Mar. 2022
Electromc Devrces

* Max. Marks: 100

Note: Answer any FIVE full questionsf' c?;ﬁ’osing ONE full question from each module.

. (08 Marks)
Explain different types ndmo forces in solids. - (04 Marks)
What are intrinsic and extrinsic materials? Explain’ brleﬂy by taking suitable example.

(08 Marks)

! OR.
Define Hall eseffect‘ in semiconductor. Obtam an expression for mobility interms of Hall
coefﬁmenﬁ aﬂd rcsmtwlty (08 Marks)

Consider a%semlconductor bar Wlthyg;_Wldth w = 0.1 mm, thickness t = 10 um, length
L =5 mm. For B = 10 KG (L'KG = 107 wb/cm) and current of 1 mA. We have
Vap = —2mV and Vep = 100 mVe#Eind the type, concentratxon and mobility of the majority
carrier. [Refer Fig.Q2(b)]

“. v F1g.Q2(b) (04 Marks)
Derive an expression for ?feonductlwty and moblhty from random thermal motion or electron

y m s’ohd G (08 Marks)
Y Module-2
Explain the revex > bias p-n junctien indicating the minority carrier distribution and

variation of qua’%*i fermi levels. (10 Marks)

With a neég iagram, explain 1r(1§“deta11 Avalanche Breakdown and derive an approximate
analysis of avalanche rnultlpl'catlon (10 Marks)

. OR

Derive an expression 1‘01 current and voltage for an illuminated junction of protodiode and
discuss the opexatmn‘m various quadrants in -V characteristic. (08 Marks)
Explain the Qtruotu - and operation of solar cell. Indicate the significance of Fill Factor.

S (08 Marks)
A solar cell has a short circuit current of 100 mA and open circuit voltage of 0.8 V under full

solar illumination fill factor is 0.7. What is maximum power delivered to load by this cell?
(04 Marks)

1 of2
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Module-3
Explain the summary of hole flow and electron flow.in p—n—p transistor with proper biasing
and list three dominant mechanism which accounts for Ig. (10 Marks)
Explain the process flow for double polysilicon'self aligned BJT Fabrication. (10 Marks)
Dertve Eber’s moll modes for Assymetuc Transmtor (coupled diode: m el). (10 Marks)

Write short notes on: (i) Base narrowmg (i1) Avalanche Breakdown i in transistor (10 Marks)

Module 4 e
Explain the structure and ope}amon of pn JFET by varying V(:;g and VDS independently.
(06 Marks)
Write the small signal equivalent circuit of JEET ‘and obtain the expression for
transconductance (gm) and plot the graph with respect g V. (06 Marks)

Explain the operation 6f MOS capacitor using energy band diagram for p-type substrate
when:

(1) Negative gate bias

(11) Moderate positive gate bias _

(1) Large positive gate bias ' (08 Marks)

. OR
Explain the ideal capacitance veltage characteristics 6

| MOS capacitor with p-type

substrate. (08 Marks)
Explain the operation of n-channel enham.ement MQSFET and obtam ‘the current voltage
relationship. 24 (08 Marks)
Write the different types of MOS structures and symbols foreach. (04 Marks)
M{,)_c_l_ul_eﬁ N,

Explain briefly the various steps mvolved in the fabrication‘ef p n junction:

Rapid thermal processing p (05 Marks)
[on implementation e (05 Marks)
Chemical Vapor Deposition (CVD) Ay (05 Marks)
Photolithography _ T (05 Marks)

OR

Write a note on Integrated Circuit (IC) and its advantages and types of ICs. (10 Marks)
Explain the fabrication of CMOS twin well process. (10 Marks)

20f2
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

o

Time: 3 hrs. » Max. Marks: 100
Note: Answer any FIVE full questions;.choosing ONE full questicfi; f}"‘om each module.
" Module-1 l
1 a. Define and explain the combmat nal logic circuit along with Biock diagram. (06 Marks)
b. Develop the canonical mmterm and maxterm forms in decimal notation for the following
Boolean functions:
) X=fla,bed=a
ii) =f{a, b c) =4 (08 Marks)
C. 1o
simplified equa fon (function). )
Y =f(a, b, d) 2(0,1,2,4,5,6,8,9, (06 Marks)
: &
OR
2 a Slmphfy the following Boolean:function by using Q M
X=Ha.5¢)=2(0.1,2.343.6) (10 Marks)
b. Design a combmatlonal loglc circuit for Vah data, the output is
1 whenever a number is greafer than 5 appears ﬁat th (05 Marks)
¢. Identify the PI and EPI fot the following MGtgon
M= i “13, 1 (05 Marks)
3 a Drawand explam the circuit for 3 to 8 decoder. e (06 Marks)
b. Demgn and nnplement a full addq:r«cncult using logic ' (08 Marks)
/ ] (06 Marks)
4 (06 Marks)
(08 Marks)
(06 Marks)
4
R
S a. Compare Sg nentlal circuit and combmatlonal circuits. (06 Marks)
b. Write a short notes on SR-k}gch (06 Marks)
c. [Ilustrate master-slave J-K flip-flop using NAND Gates. (08 Marks)
OR
6 a. Distinguish between synchronous and asynchronous counter. (06 Marks)
b. Explain 4-bit umye;;rsal shift register along with diagram. (08 Marks)
c. Explain the workmg of clocked SR-FF using NAND Gates. (06 Marks)
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Module-4 ¥
7 a. Explain Mealy and Moore model with diagrams. e o8 (10 Marks)
b. Design and develop Mod-6 synchronous counter usmg L= FF (10 Marks)
OR \
8 a. Construct the excitation table, transition table; state table and state diagram for the following

sequential circuit. (Refer Fig.Q.8(a)). e, (14 Marks)

Fig.Q. 8(a)
b. List out the applicati of shlﬁ registers along with brlef explanation. (06 Marks)
Modulgss
9 a. Explain the operation of serial adder with. acchmulator (12 Marks)

b. Illustrate state assignment rules. (08 Marks)

10 a. Write a short notes on: E
1) Sequential circuit designs steps £%, :

if)  BCD to Ex-3 code cotivertor. g S, ) (10 Marks)

b. Explain 4-bit Ring and:J: oh‘ on counter along w1th diagram. By (10 Marks)

*****
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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 18EC35
Third Semester B.E. Degree Examination, Feb./Mar. 2022
Computer Organization and Architecture
Time: 3 hrs. Max. Marks: 100

o P

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

Module-1
Explain the basic operational concept between the processor and memory with ncat block
diagram. (08 Marks)
Explain the various parameters affecting the performance of a computer and also provide the
basic performance equation. (08 Marks)
Write a short note on single bus structure with neat diagram. (04 Marks)
OR.
List out and. explam the three systems used for representing signed numbers and also brief
about the' modular number system concept. (08 Marks)
Explam IEEE standard used for’ single and double precession floating point number
representation with examples. (08 Marks)
Wirite a short note on Big-endian and little-endian assignment. (04 Marks)
v Module-2
What is addressing mode? Explain any four addressing modes with examples. (08 Marks)
What are assembler directives? Explain abeut the various directives used in the program
with example. (08 Marks)
Write a short notéﬁdﬁ'the assembly and execution of programs. (04 Marks)
- OR
With neat d}dgram and program example, explain a simple /O task between processor,
keyboard and display. (10 Marks)
What is subroutine? Ilustrate the subroutine function with parameter passing by value and
reference with suitable program. (10 Marks)
i, Module-3
Explam the concept of memory mapped /O with neat diagram of I/O interface with program
example. : (10 Marks)
Write shortnates on: (i) Interrupt haldware (i1) Interrupt nesting (10 Marks)
OR
What is an interrupt? Explain about various implementation techniques of interrupt.
(10 Marks)
Explain how 51multaneous interrupt request is handled using the concept of Daisy Chain.
(10 Marks)
Module-4
Explain the mtemal organization of memory chips with example. (08 Marks)
Explain the internal organization of 2M x 8 DRAM chip with neat diagram. (08 Marks)
Write a short note on ROM. (04 Marks)
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OR
Discuss about the use of cache memory in the processor system. (08 Marks)
What is virtual memory? Explain its organization with neat diagram. (08 Marks)
Write a short note on magnetic hard disk. = (04 Marks)
Module-5 :
Explain single-bus organization of the data path inside a processor with neat diagram.
(10 Marks)
Explain the process of fetching a data word from memory using respective registers of a
processor with neat diagram. “% (10 Marks)
OR
Explain the control signal generation required for preper sequence of instructions in the
processor. - (10 Marks)
What is microprogrammed control? Explain its basic organization with suitable diagram and
example. (10 Marks)
K sk ok ko
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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 18EC36
Third Semester B.E. Degree Exami aﬁlon, Feb./Mar. 2022
Power Electronics and trumentation
Time: 3 hrs. . y,;-'”hl\i}[ax. Marks: 100
Note: Answer any FIVE full questions,' chb’bsing ONE full question from each module.

1 a. Mention the different types of power electronic converters Explain the significance,
functions and apphcanonsvof:them Uy (07 Marks)
b. Explain the static Anede-Cathode characterlstlcsg ©of:SCR with circuit diagram and V-I
characteristics. Mz (08 Marks)
c. Explain the basic! ‘operation of the unljunctlon transistor with basic UJT structure, UJT
symbol and equlvalent circuit. (05 Marks)
&N o
2 a Mentlon iﬁﬁe apphcatlons of power eleptromcs in various sectors. (07 Marks)
b. ing current of a thyristor.« éint is S0mA. The duratxon of the firing pulse is 50ps.
Will the thyristor get fired? : (05 Marks)
¢. Explain the operatlon of the resistance ﬁrmg circuit with associated voltage waveforms.
Derive the'relevant expressmns R (08 Marks)
: © Module-2
3 a Explam the operation of‘the single phase half wave controlled rectifier with resistive load
ising circuit and waveforms. Y (10 Marks)
be.. Give basic chopper c[asmﬁcatlon with different chopper configurations. (05 Marks)
c. Adc chopper cudl’;i‘x ‘connected to a 100V; dc source supplies an inductive load having 40mH
in series W1th a r@mstance of 5Q. A"ﬁeewheehng diode is placed across the load. The load
current vanes be&ween the limits of 10A and 12A. Determine the time ratio of the chopper.
2, (05 Marks)
) OR
4 a. Explain the effect of ﬁ:ee eeling diode with half wave controlled rectifier circuit and
waveforms using mductlve load. (10 Marks)
b. Explain the operatwn of step-up/down choppers with suitable circuit. Derive the relevant
expression. s' (07 Marks)
c. A step-up choppcr is used to deliver load voltage of 500V from a 220V dc source. If the
blocking period of the thyristor is 80us. Compute the required pulse-width. (03 Marks)
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Module-3 W
Explain the operation of the single phase half bndge mverter with RL load. Draw the
relevant circuit and waveforms. (10 Marks)
Explain the operation of the isolated forward converter with suitable circuit diagram and
relevant waveforms. Mention the advantages and ghsadvantages (10 Marks)
Explain the types of errors in measurementé (07 Marks)

Explain the operatmn of the multirange Voltmeter with normal c1rcu1t and with multipliers
connected in series string circuit. . ; (07 Marks)
A 1mA meter movement having: an internal resistance of 1009_ is used to convert into a
multirange ammeter having the 1 range 0-10mA, 0-20mA, and 0-30mA. Determine the value
of the shunt resistance requued , (06 Marks)

% Module-4
Explain the operation o‘f\dual slope integrating 1ype DVM with basic principles and suitable
block-diagram. © (08 Marks)
With suitable blook dlagram explain the opera'tlon of measurement of time briefly.
/ (07 Marks)
A capac1tance companson bridge is used to measure a capacitive impedance at a frequency
of 2kHz ThIS bridge constants at_ baiance are c3 = 100uF, R; = 10KQ, R, = 50K,
IOOKQ Find the equlvalent ser}es‘ circuit of the unknoWn capacitance. (05 Marks)

With suitable block dlagram and table explain Lhe operatlon of succeste approximation
DVM. Y Y (08 Marks)
With suitable block dlagram approach explam the operauon of the d1g1tal frequency meter.

(07 Marks)
Find the equivalent parallel resistance and‘capamtance that causes a Wien bridge to null with
the following {eomponent values R;/=31KQ, C; = 52uF, R, = 25KQ, f = 2.5kHz,

Rs=100KQ. (05 Marks)
g, i | Module-5 i

Explain:the operation of the resistive posmon transducer with construction and electrical

equivalent circuit. (07 Marks)

In the differential 1nstrumentat10n amphﬁer usmg transducer bridge, R; = 2.2K, Rf = 10K,
Ra= Rp = Rc = 120K, E = +5V and op-amp “supply voltage = +15V, the transducer is a
transistor with the- followmg specifications. Rt = 120K at a reference temperature of 25°C.
Temperature coefﬁcxent of resmtanpe = -1K/°C. Determine the output voltage at 0°C and

# i

100°C. e, / (06 Marks)
Explain the PLC structure with' block diagram. And also explain the PLC operation with
PLC operation dlagram 4 (07 Marks)
OR
Explain the operation of the LVDT with construction, various core positions of it, and
variation of output voltage vss displacement. (10 Marks)
What is the significance of analog weight scale? Using strain gauge bridge circuit for analog
weight scale explain its operation briefly. (05 Marks)
With Bell circuit diagram, explain the operation of the Programmable Logic Controller
(PLC) relays. (05 Marks)
" * % ok kK
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Which one of the following does not take part in the Election of the President?
a) Elected Members of Lok - Sabha b) Elected Members of Rajya — Sabha
¢) Members of the Legislative Council d) None of'these

The President can be removed by impeachment procedure on the ground of violating the
Constitution by

a) The Supreme Court

< Both Houses of Parliament

The Vice = President ot Indiais Elected by the
a) Peaple

by Members of State  Legislative Assembly
¢} Members ol the Ruajva - Sabha

d) Me

Vice

Yresident and dent

)

The Chictl
d) The Atioriey €

i
ieneral of lndia

Which one of the tollewing can the President of [ndia declare?

a) Lmergency due to threat o W lage

b) Emergency due to breakdown ot constitutional machinery in the State
¢) Financial emergency on account of threat to the financial credit of India
d) All the above.

ned rebellion

Sion or

(VAN

Which budget is placed first in the Parliament House
a) Railway b) General budget  ¢) Financial

d) Vote of credit

VER-B-1o0f 10
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The President can make Laws through ordinances

a) During the recess of the Parliament

b) On certain subjects even when Parliament is in session
c¢) Only on subjects contained in the concurrent list

d) Under no circumstances.

The President can grant pardon in

a) All cases of punishment by Court martial

b) All offences against laws in the Union and Concurrent list
c) All cases involving death sentence

d) All the above cascs

It State fails to comply with the directives ot the Central Govemment, the President can

a) Declare break — down of Constitutional machinery in the State and assume
responsibility for its governance

b) Send reserve police force to secure compliance with directions

¢) Dissolve the State legislature and order fresh elections

d) Can do either (a) or (b)

Which one of the following has been wrongly listed as Judicial power of the President of
India?

a) He appoints the Chief Justice and other Judges of the Supreme Court

b) He can grant pardon. reprieve and respite to a person awarded punishment

¢) He can consult the Supreme Court on any question of law or fact.

d) He can remove the Judges of Supreme — Court on ground of misconduct.

>3

sation of Members of Parliament?
b) The Concerned house

Who decides disputes regarding disqua
a) The President

¢) The Election Commission.

d) The President in consultation with the Election Commission.

Who presides over the Lok - Sabha it neither the Speaker nor the Deputy Speaker

1l
T

of'M

ster.

is the |

fidence

by falone car
ha Vote of no - C

the above reas

c Supreme Court of India was s
Ry the Cons i Independence Act 1947
> |

mment of [ndia Act 1935

\ct of Parliament

¢) Through an .

The Judges ot the Supreme Court are

a) Elected by the Parliament.

b) Appointed by the President on the advice of the Parliament.

¢) Appointed by the President on the advice of the P.M.

d) Appointed by the President on the advice ot the Chiet Justice of India.
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42.
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48.
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The Preamble of the Indian Constitution does not contain concept of
a) Democratic b) Adult Franchise  ¢) Sovereignty d) Fratemity

The strength of the Constituent Assembly, after the withdrawal of the Muslim League.
was reduced to
a) 299 members b) 329 member

¢) 331 members d) 359 members

The Fundamental Rights of a Citizen can be suspended

a) By the Parliament through a Law enacted by two — third majority
b) By the President during a National emergency

¢) By the Supreme Court d) None of these

Which authority can a Citizen approach for securing Right of Personal freedom
a) The Parliament b) The President
¢) Supreme Court alone d) Both Supreme Court and High Court

The main objective of the Fundamental Rights is to
a) Ensure Independence of Judiciary b) Promote a Socialist Pattem of Society
¢) Ensurc Individual liberty d) Ensure all the above

Under which section of IT Act. stealing any digital asset or information is written a cyber
crime
a) 63 b) 65-D ¢) 67 d)y 70

Fundamental dutics of the Indian Citizen. were

a) Enshrined in the original Constitution

b) Added to the Constitution by the 42™ Amendment.

¢) Added to the Constitution by the 44" Amendment.

d) Added to the Constitution in the wake the Supreme Court Judgment Keshavananda
Bharati casc with consent of all the Political partics.

Which onc of the following Fundamental Right has been subject of maximum litigation
sinee the Inauguration ol the Constitution?
a} Right to Freedom of Speech

b) Right to Constitutional Remedics
d) Right against Exploitation

s of Citizens were

ai D
[

by O an e

d) Incorporated by the 44

Respite means
a) Death due 1 drowning b) Awarding lesser punishment

<)

The Governor recommends the imposition of Pre
a) On the recommendation of the State Legislature

b) On the recommendation of the C.M.

¢) On the recommendation of Council of Minister

d) Ifhe is satisfied that the State Government cannot be carried on his accordance with
the provision of the Constitution.

eiilation d) Painless de

ents rule in the State
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Who of the following acted as the Constitutional Advisor of the Constituent Assembly
a) Dr. B.R. Ambedkar b) Dr. Babu Rajendra Prasad
¢) B.N.Rao d) Dr. Sachidanand Sinha

Which one of the following provisions of the Constitution came into force soon after its
adoption on 26" November 19497
a) Provision relating to Citizenship
¢) Provisional Parliament

b) Elections
d) All the above

The three types of Justice referred in our Preamble are
a) Social, Economic and Social b) Economic, International and Political
¢) Economic, Religious and Social d) Religious, Social and Political

What was the exact Constitutional status of the Indian Republic on January 26. 1950,
when the Constitution was inaugurated?
a) A Democratic Republic

¢) A Sovereign Secular Democratic Republic

d) A Sovercign Socialist Secular Democratic Republic.

b) Sovereign Democratic Republic

Right to against Exploitation secks to protect the weaker sections of Society by
a) Giving cqual pay for cqual work for men and women.

b) Prohibiting human trafficking and beggar

¢) Providing compulsory education for children below the age of 14 vears

d) Forcing a person to work against his will without payment

Which one of the following Directive principles can be described as Gandhian in nature?
a) Providing equal pay for equal work for both Men and Women

b) Workers participation in Management

¢) Organization of Village Panchayats as units of scli'Government

v from the Executive.

Who has been vested with the power to decide whether the restrictions imposed on the
wdamental Rights of Indian Citizen are reasonable or not

a) [he Parliament b) The Pre
¢) TheCo d) None of the above

Which one
Noncitizens,

Freedom ol speect and assoct
HETCREISANY ¢ and setide e
cedom to acquire property or to ¢

to Constitutional remedies.

ights conferred by the Constituti

d4)

¢ ol Fundamental

Which ene of the lollowing has been wrongly listed as a special [ea

al Rightls are inore sactosanct thau rights granted by ordiary laws
b) Fundamental Rights are subject to reasonable restrictions
¢) Fundamental Rights arc Justifiable and can be enforced through the Supreme Court

d) None of these.
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82.

83.

84,

86.

LA

93.

18CPC39/49

Which one is not a Trade Secret?

a) Theorem b) Equipment ¢) Formulae d) Pattern

The codes of Ethics can be taken as guidelines by the Engineers to
a) Resolve the conflicts b) Formulate problems
¢) Overcome the work pressure d) Escape from the responsibility

A Fault tree is used to
a) Assess the risk involved
¢) Take free consent

b) Claim compensation
d) Improve safety

Risk of harm equal to probability of producing benefit is
a) Inevitable Risk b) Acceptable Risk
¢) Risk which cannot be avoided d) Nonc of these

One of the Aims of studying Engineering Ethics is to

a) Inspire Engineers to acquire in depth knowledge in the
b) Acquire new skills in Engineering testing.

¢) Stimulate moral imaginations

d) Make Engineers self — confident in discharging their duties.

field

Which one is not an impediment to responsibility?
a) Group think b) Microscopic
¢) Trademark d) Egocentric tendencies

Being safe or blaming others is type ofattitude of responsibility of Engineers
a) Minimalist b) Reasonable care  ¢) Good works d) None of'these

l'o overcome an impediment “Uneritical Acceptance™. what step an Engineer has to take?
a) Accept and Analyse
¢ Always say Yes Boss

b) Analyse and Accept
d) None ofthese

h) Provides up - o — date knowledge in the field of Engineering.

search dy Stresses on fime Management.

the
o resolntion sipnee oved
a) 10 percent ol total

b 20

creent ol total

ich one of the following funcuiions of

> presides aver the meeting of the Cabinet

b)Y He prepares the agenda for the mecting ol the Cabinel.

¢) He coordinates the working of various departinent

dy He chairs the meeting of the various standing and ad-hee committees of Parliament.

A motion of no — confidence against the Council Ministers can he moved in the
Lok — Sabha . ifit is supported by atleast
a) 50 members

¢) 100 members.

d) One —third of the total members of Lok - Sabha

b) 55 members

VER-B-9o0f10

President i cither House off

94.

96.

97:

98.

99.

100.

18CPC39/49

The President can call a Joint session of the two Houses of Parliament

a) Ifabill passed by one house is rejected by the other

b) If the amendment proposed to the bill by one house is not acceptable to the other
house.

¢) Ifthe house does not take any action for six months on a bill remitted by the other
house.

d) Under all the above conditions.

The Members of the Rajya — Sabha except the nominated ones are

a) Directly elected by the people b) Elected by local Self - Goveming bodies

¢) Elected by the Legislative Assemblies of the States.

d) Elected partially by Legislative Assemblies and partially by the Local Self Governing
bodies.

The President who is the head ot the State under the Parliamentary system prevailing in
India.

a) Enjoys absolute powers

¢) Enjoys only nominal powers

b) Enjoys limited but real powers
d) Enjoys no powers

The Vice — President is the Ex — Office Chairman of
a) The Rajya Sabha b) The National Development Council
¢) The Planning Commission d) None of'the above

The Speaker of the Lok — Sabha is

a) Appointed by the President.

b) Appointed by the President on the recommendations of the P.M.
ccted by the members of the two houses at a joint s
d) Llected by the members of the Lok - Sabha.

The Rajya - Sabha is a permanent House but
a) One - th ts membe
h) Onc  halfofits members retire every three ve
¢) One - (ift i
dy One—

e eve

members retire every year

iis member retite eyvery iwo yea

I he power to control the expenditure of the Government ol India rests exclusin clv witn
a) The Parliament hy The President
The Comprroller and Auditor Gener: dy The Uinion F

ance Minister

VER-B-100f10
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50, will be treated as malpractice.
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o |v| ol lgla] clo 18EC36

5
Third Semester B.E. Degree Examina tﬁfn, July/August 2022

a. (10 Marks)
b. (10 Marks)
a. diagram and waveforms, éexpiain class-A and class-B commutation
methods of a tbyrlsto . / (10 Marks)
b. With neat dlagram explain static anode—cathode characteristics of SCR. Define latching
current and holding current. e (10 Marks)
a.

1 . f P (10 Marks)
b. A single phase half-wave converter is operated"" from a 120V, 60Hz supply. The load is
resistive with R = 10Q. If the average output/voltage is 75%_of ‘maximum possible average
output vo]tage degennme 1) ang angle i) rmis.and average output currents

s § (06 Marks)
(04 Marks)

06 Marks)
neat circuit diagram and waveforms.

N (08 Marks)
For a chopper shown in Fig.Q.4(c),sdc source voltage 230V, load resistance = 10.

,,,,,,

Consider voltage.drop of 2V acroSs éhopper when it is on. For a duty cycle of 0.4, calculate:

1) Average ,ana tms value of output voltage 1i) Chopper efficiency. (06 Marks)
¥ t%w P
o™ e i
e LYYy

Z\0 RL
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o

Module-3
Explain the operation of single-phase half bridge voltage S0)
Draw associated circuit diagram and waveforms. Deri

¢e’inverter with resistive load.
he expressions for RMS output

voltage and instantaneous output voltage. N (10 Marks)
With the help of circuit diagram and waveforms exp\lam the operation of flyback converter
in discontinuous mode. Also list the advantages and dlsadvantages (10 Marks)

Explain different types of errors, and how: to. mlmrmze them. P (06 Marks)
Explain with a diagram how a PMMC \ {o:
be converted into a multirange ammeter‘? g % (08 Marks)
Calculate the value of multiplier re@stance for the multiple rangédc voltmeter circuit shown
in Fig.Q.6(c). - AN (06 Marks)

Explam/wﬁh the help of diagram and%’equatlons the workmg principle of dual slope type

DVMA W %\ P (10 Marks)
With neat diagram, explain the- opgratlon of SAR type VM . (10 Marks)
Explain with the help o @czk diagram the operahon of a function, gener (06 Marks)
Explain Wien’s brldge “with diagram. And\g@nve the two balance condltlons for a Wien
br1dge (06 Marks)
1g Q 8(c) is 10mm/pA, and its

(08 Marks)

: . Module—S
State the various paramet@rs and advantages of electrical transducer. '(06 Marks)
Explain the working prm@ple of thermistor. (06 Marks)
Explain with diagrams the: structure and operation of a PLC. A (08 Marks)
&
OR
Explain in brief bonded strain gauge. (10 Marks)
Explain how the strain gauge bridge circuit is used as analog weight scale. (10 Marks)
&

20f2
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USN

o

1) Register

Explam Varlous asseﬁ’f;ler directives useﬁgf’ : assembly lan age

What are mfé“rrupts” Explain Vdnous ways of enablmg and dlsablmg mterrupts
Write a explanatory fiote on.

ii) D]I'CC

: iii) Indirect

5

errupt hardware.

Module-4

&

program.

Dlustrate internal organization of a 2M x 8 dynamic memory chip.

‘What is mapping

1of2

ct10ns‘7 Explain direct mapping scheme, with neat diagram.
fexplam virtual memory organization.

18EC35

(08 Marks)
(06 Marks)
(06 Marks)

(09 Marks)
(06 Marks)

dision floating point numbers with

(05 Marks)

(10 Marks)
(06 Marks)
(04 Marks)

(10 Marks)
(10 Marks)

(08 Marks)
(12 Marks)

(08 Marks)
(08 Marks)
(04 Marks)

(08 Marks)
(06 Marks)
(06 Marks)
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OR
8 a. Explain principle of working of magnetic disk, with neat diagram. (06 Marks)
j (06 Marks)

(08 Marks)

(10 Marks)
Give an example of
(10 Marks)

9

mICfOIDStYUCtIOﬂS

»OR &

10 a. Develop the complete control eqﬁ%nce for the execution of,lnstructlon Add (R3), R1.
v ‘*3% (06 Marks)

(08 Marks)

20f2
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18EC34

() y=ox+yz (1% o (06 Marks)
Simplify the Boolean function; Q%ntlfy the prime and e‘*-'sen ial prime implicants:
() flab,cd)=>m(, 5»}7« , 10,11, 13, 15)

(ﬁ) f(abcd) mM(O%;f 219‘8 9 10, 1 14)

(06 Marks)

(08 Marks)

Design a ¢o
output wh% more than one input variabls

e loglc 1. -~ (06 Marks)
Simph .

he dllowing Boolean functioh usmg K—map
/

(06 Marks)

(08 Marks)

/74138) that generates a logic 1
(06 Marks)
(08 Marks)
(06 Marks)

3)using 8 : I MUX with w,x,y as select

(06 Marks)
' (08 Marks)
CR3064XL CPLD. (06 Marks)

f’é‘%@ (08 Marks)
szferentlate;between Flip F lops and Latches. (04 Marks)
Design an universal shift goxster using positive edge triggered DFF having the behavior as

Mode | Operation
& 00 Hold

01 Shift right

10 Shift left

11 | Parallel load

(08 Marks)
1of3
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N

x

OR

1
®

6 a. Explain positive edge Triggered D Flip Flop with the help circuit diagram and waveform.

(08 Marks)
b.  Obtain the characteristic equation for the followmg EI 0. lop (1) JK. (i) S.R.- (06 Marks)
€. Design a mod-8 asynchronous upcounter using ne ;S We edge triggered JK FF. (06 Marks)

Module-4%

7 a. Design a synchronous mod-6 counte tzsmt, clocked JK th ;Eszl@p for the sequence
0-2-3-6-5-1 ¢ , 7 (08 Marks)

b. Distinguish between Moore and Mel mo’del with necessary bloé iagram. (06 Marks)

¢.  Analyze the following synchronous citeuit. (Refer Fig. Q7 (¢))

S
=Y
Lad
25
1l
(06 Marks)

8 for the sequence,

(06 Marks)

Fig. Q8 (b) (06 Marks)

20of3
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D 18EC34
ot RS
c. Analyze the given synchronous sequential circuit. (Refer Flg Q8 (c))
& 8 1
LY;
\ IS
Fig. Q8 (c) (08 Marks)

Module-5"

9 a Designa Meal§ type sequence detector to: detect a serial mput sequence of 101. (08 Marks)

b. Llst the guldelmes for constructxon of Stat;wgfaphs (06 Marks)

C. (06 Marks)

10 a ; put sequence of 101. (08 Marks)
b.

06 Marks)

C. (06 Marks)

3of3
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USN 18EC33
Third Semester B.E. Degree Examlnatlon, Jyuly/August 2022
Electronic Dev vices
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, cl;égoszn INE full qaestiogg/f?"ogﬁ each module.

‘{ Module-1 &

1 a In a filled band, what is the \t egrent density and if ahole is created, what is the net
current generated? Descnb the superposition of th ‘\‘(E K) band structure for a
semiconductor in an electrié’ ! ) \ (10 Marks)

b. A Si bar 4 cm long and. 500 um® in cross sectional area is doped with 2.5x10"/cm’
phosphorus. Find the~cuirent at 300°K with 224Veapplied voltage. How long it take an
average electron to dnﬂ‘ﬁ% cm in pure silicon at an-electric field of 70 V/em. Calculate the
time reqmred ati 10° V/om. Assume mobility of the electrons is 0.1675 m*/Vsec and

ivelocity (V) in 10 cm/s (10 Marks)
,OR
2 a

fieldsisiapplied? Derive the egu’atlaii which relates thé\
semiconductor in an applied eléciric field. e
Consmler a semiconductor baravith width = 0.02 ¢m

(10 Marks)
1 ckness =15 pm and length = 8 mm.
: \ —«"‘400 mV, find the type,
= (10 Marks)

(12 Marks)
(08 Marks)

(10 Marks)

AN ‘Module-3

Derive the Ebers—Mo}l equatlons for the thermal currents in a transistor and represent the

same. (14 Marks)

When the base narrowglg et ect oceur in a transistor? (06 Marks)
@ OR

Illustrate the hol%and electron flow in a pnp transistor with proper biasing. (10 Marks)

Show the sw1tchmg effects in a common emitter transistor circuit. (10 Marks)

lof2




KLS Vishwanathrao Deshpande Institute of Technology, Haliyal 1SEC33

Module-4 \\%

7 a. Show the electric field direction, charge flow and 111duced"ch rge region in a MOS capacitor
with P-type substrate and n-type substrate when a mod gﬁe positive gate bias is applied.

(08 Marks)

/

itio for a differential change in gate voltage in
(12 Marks)

the depletion and inversion mode.

@s

*‘(z)R 4

() Negative gate bias in a;\M S capamtor with ptype substrate.
(1)  Positive gate bias mya‘M@S capacitor with ntypeas -substrate.
(1)  Large negate gate biasin a MOS capacitor w1th,n type as substrate. (10 Marks)

b. Show the channel formation - the MOS structure and ID versus Vps curve for the following

A3 Vi

cases :
()  Vg> Viand'siiall Vps value. &5«%
(i) V>V andwarge Vps value. By,

(iii) Vgs V¢ and Vps = Vpg (sat). & . (10 Marks)

M.)..d_ul_e_-_.
9 a Write themames of the different fabncatlon steps in a pn junction. (08 Marks)
b. Explam/he‘ >volution of ICs over the years (12 Marks)

and explain.
b. Write the structure of a1 a “_OS inverter and sho the formation of _p-channel and n-channel
devices together. ' « (10 Marks)

P4 2 of2
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN |Z |V |D |2 | O|E|C|O

1

3

18EC32

(10 Marks)
(05 Marks)

(05 Marks)

(10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)
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KLS Vithwangthrao eshpande Institute of Té¥nology, Haliyal T
a. State and explain maximum power transfer when load im edance consisting of variable
resistance and variable reactant. 5 (10 Marks)

b.  Using Millman’s theorem, find the current ﬂ;)wing'thr@ '&;6(4+j3) Q of the circuit as in
Fig Q4(a). R )

(10 Marks)

Modqle:Sy
5 a. Discuss the initialgand final conditions infifiductor, capacitor and resistor. (10 Marks)

b. Find V,(0")*Assume that the switch wa&insclosed state for a long time. (Ref. Fig Q5(b))

(10 Marks)

AR
with zero currefitéin the inductor. Find the values of

P,

#

att'= 0", if R = 8Q and

7 o, Fig Q6(a) (10 Marks)
b. win'in Fig Q6(b). Fhe switch K is changed from position 1 to position 2 at t = 0.
3 .. . R (1.~ dZ'
Steady state condition having been reached at position. Find the values of i, —(ﬁ and d_t; at
="
Kk Rolon—

70\[- i

2- 9

Fig Q6(b) (10 Marks)
20f3
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Module-4

7 a. Obtain the Laplace transform of
i) Unit step function  ii) Unit Ramp function  iii)
b. Find the Laplace transform of following :

() x(t) =2t u(t) - %%S(t) i) x(t)=Su (U3

18EC32

(10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)

9 a  What is resonance? Denve as expression fo‘r\half power frequencws in series RLC circuit.

Define Q-factor, ;@selectlvrcy and Bandvvldtﬁgj
b. Find the value of Ry for which, mrcu;lt

%
{NA ‘54%2»

10 a.

(10 Marks)

(10 Marks)

(10 Marks)
(10 Marks)
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USN [JIVIDlQ]) |E|C
%z i
Fourth Semester B.E. Degree Examlnatlon, July/August 2022
Mlcrocontrollers

Time: 3 hrs.

T 1 a (08 Marks)
3 b. (06 Marks)
g c
g
8
=
5
@ 2 a
I
b.
(06 Marks)
C. (06 Marks)
3 a ing mode and explain
(08 Marks)
b. (04 Marks)
C.

Rl (08 Marks)

4 a. Explamthe dxfferent rotate: structlons plesent 1n n 8051 pC with an example. Also explain
the working of SWAP mstmctxon (08 Marks)
b. }32X plain the working of ’the/followmg mst ctions and also find the time required to execute

E ach instruction :
1) MOVCA, @A

3 EXTAL 2 MHz used

ii) XCHD A, @RI XTAL = 1,1 92 MHz used
iii) ADDC A \R»S XTAL = used
iv) DIV AB ; XTAL =1T1.0592MHz. (08 Marks)
c. Write an assembly level program to set the bits 1, 4, 6, 7 of port 0 use bit level instructions
to set the bits. (04 Marks)
Module-3 .
5 a. Explain the workmg:of PUSH and POP instruction with necessary diagram. (04 Marks)
b. Write a program 9;»,» toggle all bits of P1 every 200ms. Assume crystal frequency is
11.0592MHz. Show all the calculations. (08 Marks)

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

c. Write an assembly level program to count the number 1°s and 0’s present in the content of
external sheimory location 8000H. Store the count of number 1°s in reg. RO and count of
f 0’s in reg. R1. . (08 Marks)

\ 1of2
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18EC46

(08 Marks)
~of data stored in
/ " (06 Marks)
Delay : MOVR3, # 200
Here.: NOD
NOP
DIN2 R3, here
RET
Assume XTAL used 11. (06 Marks)
2 Module-4
a. Explain all the bxts of TMOD and TCON reglster. (08 Marks)
b. Assummg XTAT, ﬁequency as 11. 0592M zxwme a program to generate 4 KHz square
: (08 Marks)
c. (04 Marks)
a.
b.

program to send the message
frequency =11 05921\/LHZ (08 Marks)

(04 Marks)

(o]

a. Name the extemal hardware int rrupts ‘present in 802,' and how the activation of them will
be done L ) /

of 30°. Usm0§ﬂ1e table write an assembly level program to generate a smc wave using DAC
interfaced to 1mcrocontr011er '8051. Assume full scale voltage for DAC is 10V and
XTAL =11.0592MHz. (10 Marks)
' mter face a stepper motor to 8051MC. Also write a program to
monitor the status of switch connected to port P2.7. If SW = 0. The stepper should rotate
clockwise else it g ould rotate in anticlockwise direction. (10 Marks)

% ok ok ok ok

20f2
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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USN 18EC45
Fourth Semester B.E. Degree HN&EMW on, July/August 2022
~ Signals and Systems :
Time: 3 hrs. \g x. Marks: 100
Ay
Note: Answer any FIVE full @:«m«%ﬁﬂ&ﬁ@mzﬁ ONE full question \&,ﬁ each module.
sModule-1 -
1 a. Differentiate between Energy b%@woéﬁ signals. Identify whether u(t) is energy or power
signals. Compute its energy 7 @ rer. (08 Marks)

b. Given the signals x(t) &

L

il the Fig. Q1(b), sketch

) x(t-2)+y(l-1) x(t) -yt +2). (08 Marks)

Fig, Q1
c. Sketch &m signal Z(t) = MQ + Nv 3 r(t+ 1) —2u() + (04 Marks)
a. (06 Marks)

Ev x(n) = sin Tn+sin Zn.

6 3
(08 Marks)

c. i) e {u()—ut—2)}. (06 Marks)

a. Check whet %ww following m%meE u.m linear, time variant , causal , static and stable.
Y[un]=2x[F=n]+2. . # (08 Marks)

b. Compute the following conyolutions :

)y =x(t)*h{t), whe %(0) = u(t+ 2) and h(f) = * u(t).

NG

if) y(®)=x(t) * h(t) , where x(t) =¢™ * ' and h(t) = ut). (12 Marks)
& | OR
a. The system is deseri mnm by the differential equation
dy(t) ¢ d
=2x(t) + —x(t
it 2RO 3O
State émv \M% 1 this system is linear , time variant , causal and static. (08 Marks)
1of3
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(12 Marks)

) h(H)=2 {a(h) - u(t-2)}.  (10Marks)

11) x(t) shown in Fig. Q5(b(ii)). (10 Marks)

)
o

(08 Marks)

YW

(06 Marks)

(06 Marks)

7 (06 Marks)

(06 Marks)

1- ]W
+W

i) X(Gw)=

(08 Marks)

OR
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8 a (06 Marks)
b. Using properties, find the DTFT of the signals.
) x(m)=(%)um+2) ii) x(n)=n (06 Marks)
c. Obtain the signal x(t) , if its Fourier transform i
. . 1 3
XGw) = - 08 Mark
)XW= 5 (08 Marks)
9 a. Find the Z — transform of'the mgnal e
D x@=(¥) um-( % Cn-1) i) x@= (- (07 Marks)
b. State and prove differenti "’f’qn in the Z — domain propeity of YA transform. (06 Marks)
c. Ansie
(07 Marks)
10 a.
(08 Marks)

(12 Marks)
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USN IV (D 1E|C]Yy

ean and variance. (08 Marks)
given by

b, Ifthe probablllty dens;

C exp( X
x( ) { O@g %Y

, otherwise

Find the Value thafg? must have and evaluat - (06 Marks)
C.
(06 Marks)
2 a stic funcnon of a Poisson random
¢ (08 Marks)
b. Suppose ‘X’ 15 a genepal chscrete random Varlab ] “with followmg probablhty distribution.

Calculate mean and vamance for X.

' V (06 Marks)
C. The number of defects in a thin copper wire follows 01sson distribution with mean of 2.3

: ctly two defects per millimeter of

wire. (06 Marks)
3 e‘ﬁn nd' show that the sum of the two independent
ﬁ% Gé%sszan random Yaii‘iab”les is also Gaussiatis (08 Marks)

b. Let ‘X’ and ‘Y’ bé 3 8nent1ally distributed random variable with
Then obtam fh% characteristic ﬁmctlon and Pdfof W=X+Y. (06 Marks)

AN”:'-

¢. Determine a constant b sug hat the given function is a valid joint density function.

[x|<land 0<y<2
I (x,y) = (06 Marks)
elsewhere
gy OR
4 a. Explain briefly the following random variables :
@ Chl-sq aré Random Variable
(ii) R;yle % Random Variable. (04 Marks)

1 of3
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+v)? _ i
%}i » —1<x<land -3 <
fX,Y(X9Y):
o ,

Y] =X+ X3
Y, =-2X;-3Xs

Find () X; (i) X2 (i J (vi) Cyy, (Vi) pyy (08 Marks)

Random pxocess “ (08 Marks)
Defme the Autocorrelatlon function o the random process X(t) and discuss its properties.

< (06 Marks)
elation function with periodic

(06 Marks)
1’ ~?i=~1?f;' _T<|t|<
Ry (T) ' :
0 > elsewhere
Obtam the Power Spectral Den51 ©of the process. ¢..4 (06 Marks)

= A cos( Wct +'9 } is wide sense stationary. Here 0 is
(08 Marks)

Y({t)=B cos(wzt‘+ 07) &
W)= X(t) Y(t) “then find the Autacorrelanon function Rw(*c) (06 Marks)
Define vector subspaces and explain the four fundamental subspaces. (06 Marks)
Show that the vectors (1, 2;4); (2, 1, 0), (1,-1, 2) form a basis of R>. (06 Mzirks)
Apply Gram-Schmidt process to the vectors vi= (2,2, 1), = (1,3, 1), vs=(1,2,2) to
obtain an orthonormal basis for v3(R) with the standard inner product. (08 Marks)
OR
Determine the nuﬁ-space ofeach of the following matrices:
@ A= 20 (ii) ! (06 Marks)
arKs
' -4 10 -3 21

. 2 of 3
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Determine whether the vectors (2, -2, 4), (3, -3, 4) ¢ 1, 1) are linearly dependent or

.
3. {%%? “5%% &

independent. , (06 Marks)
Find the QR-decomposition for the matrix
2 1 3
A=|-1 0 7
0 -1 -1 oy e
and write the result in the form of A=QR. :' : (08 Marks)
4 2 -2
fA=-5 3 2 #
-2 4 1
find eigen values and c% ponding eigen vectors f (08 Marks)
Diagonalize the fﬁiilgv%/mg matrix: o f
A=
. 4
Find an'invéttible matrix P and a diigohal matrix D such that A = PDP"". (08 Marks)
What 1s"the positive definite mat¥ix? Mention the methodsof testing positive definiteness.
(04 Marks)
(08 Marks)
—1| showthat (04 Marks)

(08 Marks)
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USN 18EC43
Fourth Semester B.E. Degree Exa matlon, July/August 2022
Time: 3 hrs. A Max. Marks: 100

Note: Answer any FIVE full questions’,f hoots*mg ONE full question from each module.

1 a. Whatis Control System? Dlstmgulsh between open loop an' c%osed loop system. Give one
example for each s 4 (08 Marks)

(12 Marks)

50, will be treated as malpractice.

o0

&

<

&

8

=

£ 5

g (10 Marks)
B

=]

g

£

= . .

§ b £~ Flg 2(a)

g Wnte the differeptial equations governing the mecham rotational system shown in
%: Sanalc (10 Marks)
E

i

2

g

B

[+]

;

=1

B C(S) I .
4 3 n @ for the system shown in Fig.Q.3(a) using
3

[

E (10 Marks)
2

<

o

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

Fig.Q.3(a)
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b. Find the overall T.F by Mason’s gain formula for the SF( ﬁz%veﬁ in the Fig.Q.3(b).

3

(10 Marks)

4 a
V2= apy1 + anys
V3= a2%2 tagys o
(10 Marks)
b. (10 Marks)
5 a. n L (10 Marks)
b. With neat graph exp 'n the time domain spec1ﬁcat10ns of sec nd order system (10 Marks)
6 those open loop transfer function
(10 Marks)
111) Find steady«state error if the "“{put is i(t) = 22+ 5t + 1. (10 Marks)
7 a. « (05 Marks)
b. Explain Routh-Hurmtz cntenon for stability of the system and What are its limitations.
(05 Marks)

c. Fmd the Jange of K'so that the system with characteristic equation as:
st + 256 + 156% +20s + k= 0 is stable. Also find frequency of oscillation at marginal value
of K. (10 Marks)

20f3
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OR
8 a. Sketch the root Locus plot for all values of K ranging from o to co for a negative feed back
control system characterized by GH(S) = KRG +\6) (10 Marks)

S(S+ 1)(‘ +2)

%
5

b. Plot the Bode diagram for open Ioop transfer ﬁmctlon

(8= s
 S(1+0.4s)(1+0.1s)

G(S)H(S) = m (10 Marks)

b. (10 Marks)

10 a.

(10 Maxks)
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USN
Fourth Semester B.E. Degree Examlnatlon, July/August 2022
Analog Clrcults e
Ay j%
Time: 3 hrs. ~ Max. Marks: 100

b.
MOSFET parameers , aref'- Vi=1V, K (W/L)—l mA/ V2 and A = 0. Use Standard
resistor values and' actual values obtained for,. ID and Vp . (06 Marks)
c. Deri for voltage gain AV e‘% §ma11 signal CE BJT amplifier. (06 Marks)
OR
a. neat circuit diagram the- MOSFET drain to gate feedback resistor biasing.
' & '\" (06 Marks)
b. ork using a supply»' \24V B =110 and Iqg = 4 mA ,
Veeg= 8V. Choose Vg = Ve / 84 08 Marks)
c. Explain with neat circuit d (06 Marks)

fl\%OSFET amplifier without
& (06 Marks)

(08 Marks)
(06 Marks)

(04 Marks)

(08 Marks)

Module-3

a. Briefly explain the four, baSIC/feedback topologles with necessary block diagram. (10 Marks)

b. Show that the max1mum efﬁc1ency of series fed, directly coupled class A power amplifier is
25%. (06 Marks)

t negative feedback has a voltage gain of 400 with a distortion of 10%.

Determine the’ ampl1ﬁer voltage gain and distortion, when a negative feedback is applied

with feedback ratio of 0.01. (04 Marks)
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OR

(ii) DC input power if current drain is 0.
(ui1) Efficiency.

) ‘ (04 Marks)
¢. Derive the expression for input re31sta ,c/ge" for a voltage shunt fe Qbﬁék amplifier. (06 Marks)

a. (08 Marks)
b.
(04 Marks)
C. sion for closed loop voltage gain,
(08 Marks)
a 1phﬁe1' and denve expressmn for its output
(08 Marks)
(06 Marks)

c. Fora non—mvertlngﬁamphﬁer the Vaf esaof R1 and R¢ are~<l kQ and 10 kQ respectively.
The various op Amp parameters ate%%pen loop gain =/2x10°, Input resistance = 2MQ,

[ ' Hz , Supply voltages = 12V ,
X utput resmtance with feedback and
(06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)
(08 Marks)
ier circuit to produce an output pulse of 10 sec wide. Draw the
circuit diagram. (04 Marks)
c. Explain with neat 01rcu1t diagram the operation of R-2R digital to analog converter.
N (08 Marks)

& %k sk ok ok
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