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Third Semester B.E./B.Tech. Degree Examination, June/July 2024
AV Mathematics - Il for EC/BM Engineering

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. VTU Formula Hand Book and statistical table are permitted.
3. M : Marks , L: Bloom’s level , C: Course outcomes.

B Module — 1 M|L]| C
Q.1 | a. | Find the Fourier series for 6 | L2 | COI
| [-K, in (-m0)

=1

| in (0,m) and hence deduce

T |
| —=le—d ==+
4 35 7
|
b. \ Expand f(x) = 2x — 1 as a cosine half range Fourier series in 0 <x < 1. 7 | L2 | CO1

c. | Express y as a Fourier series upto the first harmonics given the following | 7 | L3 | COl

‘ values: .
| (xJol1[2374}5]
yl4ls]1s 716]2]
|
OR
Q.2 |a. ' Find the Fourier series for f(x) =x - x*in-1<x<1. 6 | L2 | COl
b. | Show that half range sine series of 7 | L2 | COl
f(x) =T7X — ‘<2 in the interval (0, m) is
Z @1n(2n +1x
T h=o (2n
c. ‘ Obtain the Fourier series of y upto 2 2" harmonics f(x) is given by 7 | L3 | COIl
| x | 0 |73 |2n3] n |4n3 [ 53] 2n |
f(x) | 1.98 | .30 1.05 | 1.30 | -0.88 [ -0.25 | 198 |
|
Module —2
Q.3 | a. | Find the Fourier transform of 6 | L2 | CO2
1— _
f(x)= d i ‘ and hence find the value of J.X—&gsl; sin X dx
‘ 0 | X| 2 A X
b. ! Find the Fourier sine and cosine transform of f(x) = ¢, a.> 0. 7 | L2 | CO2
i
‘ , P l—a, 0<a<l 7 | L3 | CO2
c. ‘ Solve the integral equation Jf(e)cos abdb = " 1 and hence
U ; o>
| o Tsin’t i
‘ evaluate J ——»-{E~ct,

0
|
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OR
Q4 | 2. Find the Fourier transform of e *™ ,a> 0. L2 | CO2
b. | Rind the Fourier sine transform of f(x)=e¢ * and hence evaluate L2 1 CO2
];xsin 113)( dx. m>0
IS &
c. Find the discrete Fourier transform of the sequence {1,2, 1,3}" L3 | CO2
, o Module — 3
Q.5 | a. | Obtain the Z-transform 1) Cosn@ ii) Sinn0. L2 | CO3
| _. 3 422 L2 | CO3
b. Find the inverse Z-transform of ———Z—F;
; (5z=1)(5z+2)
|
¢. | Solve by using Z-transforms : yni2 = 2¥ae1 + yo = nwith yp =0 =y,. L3 | CO3
OR
) . . (' nan L2 | CO3
Q.6 | a.  Find the Z-transform of 2n +sin j + 1
‘ \
| 47* -2z L2 | CO3
b.  Find the inverse Z-transform of —— .
(z=1)0z=2)
- 272 43z+12 L3 | CO3
c. | Ifu(z)= % find the value of ug, uy, us.
(Z-1)
B __ Module — 4
Q.7 |a.| Solve (D*+8D?+ 16) y=0. L1 | CO4
x
2 , L2 | CO4
b. | Solve ¢ 7y-—4d—y+13y:e'” cosh2t.
dt” dt
¢. | Solve x* + x7y" + xy' + 8y = 65 cos (logx). L3 | CO4
|
Q.8 | a. Solvey” +9y=cos2x cosx. L2 | CO4
b. | Solve (2x+1)’y"—2(2x +1)y' —12y =6x +5. L2 | CO4
¢. | In an LCR circuit, the charge q on a plate of a condenser is given by L3 | CO4
| d? 1 i .
| L : Sl +RE 3 Esin pt. Solve the equation for q.
Loodt dt ¢
|
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Module - §
Q.9 | Fit a straight line for the following data: 6 L1 | COS
x50 70 100 120
y | 121521 |25
Obtain the lines of regression and hence find the coefficient of correlation | 7 | L2 | COS
for the data: - - ]
x| 1[2]3 415 [6 [7]
v{ols[1o]12]11]13]14]
Compute the rank correlation coefficient for the following data: 7 | L3 | CO5
x| 68163[75[50[62]80 784055 60
‘ y |62 58|68 45|81 60 68 4850 70
OR
Q.10 An experiment on life time ‘t* of cutting tool at different cutting speeds | 6 | L2 | CO5
v(units) are given below
Speed (v) | 350 | 400 | 500 | 600
\ Life (t) 61 |26 |7 2.6
' Fit a relation of the form v = at”.
The following data gives the age of husband (x) and the age of wife (y) in | 7 | L2 | COS5
years. Form the 2 regression lines and calculate the age of husband
corresponding to 16 years of age of wife.
[ x[36]23]27]28]28[29[30]31]33 35
ly|29]18]20|22]27]21[29]27]|29 28
| If the coefficient of correlation between the variables x and y 1s 0.5 and the | 7 | L3 | CO5

acute angle between their lines of regression is tan '(3/5). Show that

Oy = 20x.

* k% ok %
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Digital System Design using Verilog

BEC302

Third Semester B.E./B.Tech. Degree Examination, June/July 2024

Time: 3 hrs. i Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes.
Module - 1 M| L C
a. | Define combinational logic. Give two examples. 4 L1 | COl
b. | Explain the procedure to place a sum of products equation into canonical | 6 | L2 | COl
form. Express the function P = f(a, b, ¢) = ab’ + ac’ + bc in canonical form. |
¢. | Solve the function K = f(w, x, v, 2) = £(0, 1, 4, 5, 9, 11, 13, 15) using | 4 | L2 | COI
Karnaugh map.
d. | Simplify the function F = f(P, Q, R, §) = Em (0, 3, 5. 6, 7. 11, 14) using | 6 | L2 | COl
Quine-McCluskey method. ' '
) OR ) -
Q.2 |a. | Define canonical sum of products and canonical product of sums. Give | 4 | L1 | CO1
| examples.
b. | Explain the procedure to place a product of sums equation into canonical | 6 | L2 | COl
form. Explain the function T = f(a, b, ¢) = (a + b") (b’ + ¢) in canonical i
form. ; ;
¢. | Solve the function G = f{(a, b, L d)=mn(0,4,5.7,8, 9,1] 12,13, 15) using | 4 L2 | COl |
| Karnaugh map.
d. | Simplify the function F = f(P, Q, R, S) = Em(l, 2, 3, 5, 9, 10, 12) using | 6 | L2 COl
Quine-McCluskey method.
- _ Module-2 - B :
Q.3 |a \ Define encoder. Write the truth table, equations and circuit diagram of 8 — | 4 | L1 | CO2
| to — 3 — line priority encoder.
b. | Explain the 'concept of cérry»]o&ahcad adder with félatcdﬁcTuaﬂihs and | 6 L2 | CO2
block diagram.
¢. | Design one-bit comparator with inputs A;, B; — bits to be compared, Gy, Ei, | 6 L4 | Cco2
L; — previous stage inputs and with the outputs Gisy, Eivp, Lici.
d. | Implement the function f{w, x, v, z) = Ym(0, 1 75, 6, 7, 9,7 12 15) using | 4 | L3 CO2 |
8 — to — 1 — line multiplexer.
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_OR -
Q.4 | a. | Define decoder. Write the truth table, equations and circuit diagram of 3 — L1 | CO2
to — & — line decoder.
b. Exiprliai'h the operation of 8 — to — 1 line multiplexer with block diagram, L2 | CO2
truth table, equation.
¢. | Construct parallel binary adder/subtractor using full adder block and L3 | CO2
EX-OR gates. Also explain the operation of it
d. Design two-bit comparator using cascade connection of one-bit L4 | CO2
comparators and explain its operation.
— . Module-3 -
Q.5 | a. State transparency property in latches. What is the need for master-slave L1 | CO3
flip flops?
b. With neat block diagram and truth-table explain the operation of master- L2 | CO3
| slave JK flipflop.
¢. ' Design a synchronous mod-6 counter using JK flipflops. L4 | CO3
 |d T Iﬁmplcmcnt mod —4»1‘i71717g counter usl;]gighgiieél:teilsi - L3 | CO3
= -
Q.6 | a. Define register and shift register. Mention two applications of shift L1 | CO3
| registers.
~ |b. With logic diagram and timing diaéférxiwérxi;lain the operation of positive L2 | CO3
| edge triggered D-flip flop.
¢.  Design a four-bit binary ripple up-counter with logic diagram and counting L4 | CO3
' sequence and briefly explain its operation.
d. | Implement Mod-8 twisted ;‘}ﬁgcouﬁter using shift rl‘gistcrs and write the L3 | CO3
| count sequence.
o Module-4 -
Q.7 | a. | List the different relational operators available in verilog language. L1 | CO4
b.  Explain different verilog data types wilHie‘;{al»n'brlrés. L2 | CO4
¢.  For the circuit diagram shown in Fig.Q.7(c), develop a verilog program for L3 | CO4

the output Y in: 1) data flow description 1) behavioral description.
b ¥

¢
a Lo
| | Fig.Q.7(c)

20f3




BEC302

. ‘ Develop a verilog program to implement 2 x 1 multiplexer using | 4 | L4 | CO4
| conditional operator: Also write the truth table of 2 x I multiplexer.
OR
Q.8 | List the different styles of descriptions in verilog programming. 4 | L1 | CO4
Explain verilog shift operators and arithmetic shift operators with examples. | 6 | 1.2 | CO4
Let A = 5'b11011, B = 5'b10101, C = 4'd3. Determine the output of the | 6 | L3 | CO4
following verilog program statements:
i) d = &A i) e = ~" 4'b1011 i) f = ~(A & (~B))
iv) g=A|B Vib=3+x2  vi)i= {2{A}}.
Develop a verilog program for half subtractor using data flow description | 4 | L4 | CO4
style by providing truth table and expressions.
Module - 5 o
Q9 Write the verilog format of if-else statement and explain it. 4 L1 CO4
r
Explain the operation of positive triggered JK flipflop by writing verilog | 6 | L2 | CO4
code using case statement and truth table.
Develop a verilog behavioral description code for calculating the factorial | 6 | L3 | CO4
of positive integers.
Develop a verilog program for D-latch using behavioral description style by [ 4 | L4 | CO4
providing truth table.
OR
Q.10 Write the verilog format of case statement and explain it. | 4 | L1 | CO4
Explain the operation of 2-to-l1-line multiplexer by writing verilog [ 6 | L2 | CO4
structural description program and block diagram.
Develop a verilog behavioral description code for three-bit binary up | 6 | L3 | CO4
counter.
Develop a verilog program for half adder using structural description style | 4 | L4 | CO4
by providing truth table and expressions.

Yook ok K ok
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Third Semester B.E./B.Tech. Degree Examination, June/July 2024
Electronic Principles and Circuits

Time: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks, L: Bloom’s level , C: Course outcomes.

Module - 1 M| L C

Q.1 | a. | With a neat circuit diagram, explain the voltage divider biasing circuit and | 10 | L3 | CO1
also derive the expression.

b. | What is the collector-emitter voltage in Fig.Q1(b) 10 L3 | CO1

Q.2 | a. | With diagram explain the two transistors model. Also derive Z;,(base). 10| L3 | CO1
b. | Explain the base biased amplifier circuit. Also explain AC equivalent | 10 | L3 | CO1
circuit.
Module — 2

Q.3 | a. | With diagram explain the enhancement model MOSFET. Draw Drain and | 10 | L3 | CO2
Transconductance curve.

b. | Derive an expression of ip— Vps relationship of NMOS transistor. 10| L3 | CO2

OR

Q.4 | a. | Derive an expression of DC bias point and voltage gain of small signal | 10 | L3 | CO2
operation of MOSFET.

b. | With a neat diagram explain the MOSFET T-equivalent circuit. 10 | L3 | CO2
Module — 3
Q.5 | a. | With diagram explain the R-2R ADC converter derive Vu . 10 | L3 | CO3
b. | Derive V¢ and f. of comparators with non zero reference to linear | 10 | L3 | CO3
Amplifier. -
OR

Q.6 | a. | With neat diagram explain the operational amplifier base wein bridge | 10 | L3 | CO3
oscillator circuit.

b. | Explain the operation of RC phase shift oscillator. 110 L3 | CO3
Module — 4
Q.7 | a. | Briefly explain the four types of negative feedback. 10| L3 | CO4
b. | With diagram explain the ICVS amplifier circuit. 10 | L3 | CO4
OR
Q.8 | a. | With diagram explain the passband and stopband attenuation. 1101 L3 | CO4
b. | Explain with ¢ircuit diagram of VCVS High pass filter. 10 | L3 | CO4

Module - §

Q.9 | a. | With neat diagram explain the DC and AC two load line of VDB amplifier. | 10 | L3 | COS

b. | Derive an expression of A, of Class A power amplifier. 10 | L3 | CO5
OR
Q.10 | a. | With circuit and waveform explain the 1-¢ RC triggering circuit. 10 L3 | CO5

Lo W7l et A avimlate fhe Triar . iar haced hidirectinnal nhace | 10 0 T2 | COAS
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Network Analysis

BEC304

Third Semester B.E./B.Tech. Degree Examina‘tibn, June/July 2024

Max. Marks: 100

Time: 3 hrs.
Note: 1. Answer any FIVE full questions, choosinngE Sfull question from each module.

2. M : Marks, L: Bloom’s level , C: C our‘se:oatcomes.

Module -1 M| L C
Q.1 | a. | Reduce the network shown in Fig. Q1 (a) to a single voltage source in | 10 | L3 | CO1
series with resistance between terminals A and B. Use source
transformation and source shifting technique. '
Fig. Q1 (a)
Determine voltage V3 in the cir’cu‘it shown in Fig. Ql (b), using loop | 10 | L3 | CO1
analysis. : '
1o+
8 | L3 | CO1

Q.2

‘and V4 using Node analysis.

For the network shown in Fig. Q2 (a), compute all node voltages Vi, Vi, V;

Fig. Q2 (a)
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b. Determine the equivalent resistance between terminal A and B, in the | 7 3 [ co1
network shown in Fig. Q2 (b), using star Delta transformation.
o e
1\ e VAT V7 R — e
;6ﬂ~ gv&m
i AAA ]
Sy
cns g%
@ﬁwmmwmwwwL~ ~~~~~~~ ﬁ%wj
6 A
Fig. Q2 (b) )
Find the potential difference between terminals M and N in the network | 5 | L3 | CO1
shown in Fig. Q2 (c), using source transformation.
Fig. Q2 (¢)
Module — 2
Q.3 Determine the voltage across 20 resistor in the circuit shown in Fig. 03 (a) 10 | L3 | CO2
using the super position theorem.
g i, o
Tw ~
S SR B
' Fig. Q3 (a) '
.| Find Thevemn s equivalent at terminal A and B, in the network shown in | 10 | L3 | CO2
| Fig. Q3 (b).
- MW ' A
~ £;‘2§JL §Fa
TRV ] ’F WA N
Rt 2N , 4
1
Fig. Q3 (b)
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OR .
Determine the load resistance to receive maximum power from the source. CcO2
Also find the maximum power delivered to the load in the circuit shown in
Fig. Q4 (a). o
Fig. Q4 (a)
For the circuit shown in Fig. Q4 (b), determine current I; using Norton’s CcO2
theorem. ,
Fig Q4 (b)
State Millman’s theorem. L2 | CO2
B Module -3 ;
a. | In the network shown in Fig. Q5 (a), a switch K is closed at t = 0. L3 | CO3
Determine ﬂ di, at =07 s
dt  dt
L =0
b ol
: ?Ja&)m
Vosinwt
“kkFig. Q5 (a)
b. | In the Network shown in Fig. Q5 (b), the switch K is changed position from L3 | CO3
5e
atobatt=0. Solve for 1, ?di 2 1 at t = 0". The circuit is reached steady
: t t”
state before switching. .
LN e
1OOV T ’ L
e i B 1H
. W{:’“ Ol {MF
Fig. Q5 (b)
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OR ~
Q.6 In the network shown in Fig. Q6 (a), steady state has beepj‘rea“ched with [ 10 | L3 | CO3
switch K open. At time t = 0, the switch is closed. Deteremine the value of
V(07 and V,(0) att=0"
wwwwwwwwwww 74 V4 V2 V. U ——
10 k
e APAAe Na '«./\/\"VL"“‘
o1 ZGA‘??“‘I
- po MY g 7 2H
Sv by -
i 2o
Fig. Q6 (a)
In the network shown in Fig. Q6 (b‘),‘ a steady state is reached with switch K | 10 | L3 | CO3
closed. At t = 0, switch is opened. Determine voltage across switch Vi,
a¥y att=0"
dt ,
?",N\h‘ ’ '
,,,,,,,,,,,,,,,,,,, [
0 SF P 3 j
Fig. Q6 (b)
Module — 4
Q.7 State and prove initial and final value theorem in Laplace transformation. | 10 | L3 | CO3
Obtain the Laplace transform of the waveform shown in Fig. Q7 (b). | 10| L3 | CO3
Assume that waveform is periodic.
1))
1 -
-&,M e "Zl‘w” H»T ‘Zﬂ ‘,:L
" Fig Q7 (b)
Q8 |a.|In the series RL circuit shown in Fig. Q8 (a), the source voltage is | 10 | L3 | CO3
1 V(t)=50sin 250t V. Using Laplace transform determine the current i(t)
| when switch K i:‘s-clybséd att=0. ,
2 S
’ N j 0:005+
: Lo
Fig. Q8 (a)
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Find Laplace transform of the waveform shown in Fig. Q8 (b).

EaC

‘,——————\
. v
* %

N \ .....
o 1L 2 3 ﬁ

Fig Q8 (b)

10

L3

Module -5

Q.9

Find Z and ABCD parameters for the network shown in Fig. Q9 (a). Also
verify whether network is Reciprocal or Symmetrical.

Fig. Q9 (a)

10

IJ3

CO4

A series RLC circuit has a resistance of 10 €, an inductance o 0.3 H and a
capacitance of 100 pF. The applied voltage is 230 V. Find Resonance
frequency, lower and upper cut-off frequencies, current at resonance,
current at f; and f>, voltage across inductance at resonance.

10

L3

CO4

OR

Q.10

Derive Z-parameters in terms of H parameter.

I.J3

CO4

Find the value of L for which the circuit resonates at frequency of

Fig. Q10(b)

L3

CO4

Derive the relation between resonating frequency and half power

frequencies i.e.f, =/fif,

L2

CO4

de ve ko %
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Third Semester B.E./B.Tech. Degree Exami“i’i‘at:i’kbn, June/July 2024
Computer Organization and Architecture

Time: 3 hrs. o Tod Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes. i

Module - 1 . M| L C
Q.1 |a. | With a neat diagram, describe thé “functional units of a computer. Give | 10 | L2 Co1
examples for 1/O. h —d
b. | Write assembly language program for X = (A * B) + (C * D) using one | 06 | L3 | CO1
address, two address, and three address instructions formats.
c. | Explain the Bus structures. L 04 | L2 | CO1
OR
Q.2 |a. | With a neat diagram, discuss the operational concepts in a computer | 10 | L2 Cco1
highlighting the role of PC, MAR, MDR, IR..
b. | Discuss IEEE standard for single precision and double precision floating | 06 | L3 | CO1
point numbers with standard notations. ‘
c. | Distinguish between Big-endian and Little-endian memory assignment. 04 | L3 | CO1
With a neat sketch, show how the value 26789435 is stored using these

methods. e :
~Module -2 e\ -
Q.3 | a. | Define addressing mode. Explain any five addressing mode with syntax and | 10 | L2 | CO2
examples. Y

b. | What is subroutine? With a pseudocode or program segment illustrate | 05 | L2 CO2
parameter passing using register. g

c. | Explain various assembler directives used in assembly languagé program. 05| L2 | CO2
Q.4 | a. | Explain stack operation with an example. - 10 | L2 | CO2
b. | Explain the shift and rotate operations with examples. 06 | L2 | CO2
¢. | Write a program to add ‘n’ number using indirect addressing mode. 04 | L3 | CO2
’ ~ Module -3

Q.5 |a. | Showing the possible registers configuration in I/O interface. Explain | 10 | L2 | CO3
program controlled input/output. a

b. | Explain in detail the situations where a number of devices capable of | 10 | L2 | CO3
initiating interrupts ‘are connected to processor. How to resolve the

problems? ;
Q.6 | a. | What is an interrupt? With an example illustrate the concept of interrupt. 10 | L2 | CO3
b. | Explain the Register involved in a DMA interface to illustrate DMA. 10 | L2 | CO3
Module — 4
Q.7 | a. | Illustrate internal structure of static memory. 10 | L2 | CO4
b. | With a neat diagram, explain virtual memory organization. 10 | L2 | CO4
. OR

Q.8 | a. | Classify memory in a computer. With a neat diagram, describe the | 10 | L2 | CO4
organization of 2M x 8§ DRAM chip.
. | Briefly explain secondary storage devices. 06 | L2 | CO4
¢. | Explain use of a cache memory. 04 | L2  CO4
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Module - 5
Q.9 List different ways of improving CPU performance Wlth | neat diagram, | 10 | L2 | COS
discuss three-bus organization of CPU.
Discuss Hardwired control unit organization with re]evant diagrams and | 10 | L3 | COS
illustrate the logic to generate Zi, control signal.
OR P
Q.10 Explain single-bus organization of data path in a processor W1th neat | 10 | L2 | COS
diagram, highlight the importance of gatin ,
Develop the complete control signal sequence for the instruction Add(’Rl) 06 | L3 | COS
R; with appropriate remarks. 4
Discuss micro programmed control umt demgn with Ielevant dlam ams. 04 | L2 | COS
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