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(10 Marks)

(05 Marks)

(05 Marks)

Third Semester B.E. Degree Examination, Jan./Feb .2023
Transform Calculus, Fourier Series and Numerical

Techftiques

Max. Marks: 100Time: 3 hrs.

Note: Answer any FIVE full questions, choosing ONE fult question from eoch ntodule,

Module-1
a. Find the Laplace transform of:

i) (3t r 4)2 + Jt

ii) e-'cos2 3t

cosat - cosbt
iii)

(t + a): (t), show rhat L lf(t)]= ! tunr, (as/4).

(05 Marks)

c. E,mploy Laplace transform to solve the equation: y'+5y' *6y=5e2', taking y(0) : 2,

y'(0) : 1. (05 Nlarks)

OR

t E. 0<t<al2b. Given f( t) = { where
l-E, al2<t<a(

.. (s+ 2)2
1) 

6
S

"**.ig + 1
(10 Marks)

+6s+9
l. 0<t<l
t, I < t < 2 in terms Heaviside's unit step function and hence find its

t2. r>2
b. Express f(t1=

Laplace transform.

c',-i,,$iil the Laplace 
!-111tsp"" "r
qh[.ril

using convolution theorem.
S

. ) \)
(s- +a- )-

!Iodule-2
a. Find the Fourier series expansion of (x) = x - *' in -n ( x ( n. Heuce deduce that

x'llll- ---;- ^*-=--.*..... (07Marks)
12 l'. 2', 3'. 4',

b. Findthehalf-rangecosineseriesoff(x):2x-l intheinterval0<x< 1. (06N{arks)

c. Determine the constant term and the first cosine and sine terms of the Fourier senes

180 225 210 315x' 0 45 90 135

2 312 I U2 0 U2 1 312v



4 a. Obtain the Fourier series of f(x) = lxl

b. Find the sine half range series of f(x)

c. The following table ves the

Show that there is a
the first

5 a. If f(x) find the F

18MAT31

)It

8

(07 Marks)

(06 Marks)

fa current a certain period T

of 0.75amp. in the A, and obtain the amP litude of
(07 Marks)

Module-3 :

of (x) and hence find the value of

6

7

5T16 T2Tt3':,T16 Tt3 T120,t(sec)
1.98:0.251,30 -01.30 1.051.9A(amp)

10<x<-
2

1

-<x<I
2

m>0.

(07 NIarks)

(06 Marks)

(07 Marks)

OR

ln

in

l.XCOSX-SlnX
I 
___, dx .

J. x-
U

b. Find the Fourier sine and cosine trattsform of f(x) = e-**. a > 0.

c. Solve un'i'2 * 4un, t * 3un: 3n, given uo = 0, ur : I by using z-transform'

current

(07 Marks)

(06 Marks)
(07 Marks)

t:t !

1- x1i;,

0.

l^l

l.l

I

1

Find the Fourier sine transform of f(x) = e- 
* 

and hence
, ?xSrnInX

evaluate l_-. dx,
J I _r_ v'
tl

OR
i1i { .,

b. Find the Z-transform of

c. Find the inverse Z-transform of

322 +22

(52 -t)(52 + 2)

(nn n)
cosl 

-+- 
l.\ ) Al

Nlodule-4

a. Solve {= *-y'. y(0) : I using Taylor's series method consiclering upto lburth degree

ox

terms and find the value of y(0.1). (07N{arks)

rthe equatio, + = 
Y-* . Y(o) = I- dx Y+x

taking h: 0.2. (06 N{arks)

c. Applv Milne',s method to compute y(l.4) correct to four decimal places given

dy 
= r, + I and the dara: y(l ) : 2, y(l.l) : 2.zl 56, y(1 .2) : 2.4649, y(1.3) : 2.7 514'

dx 2 - 
(oTMarks)

2 of3



OR

8 a. Using modified Euler's method findy(20.2)

h:0.2.

b. Use Fourth order Runge-Kutta method

dyc. If 2"* -y, y(0) : 2, y(0.1 0, y(4.2) : 2
dx

using Adams - Bashforth method.

Module-5

y(1.1) given that t/3
, v(1): 1

(06 Marks)

) : 1, y'(o) : o,

.,1: 
,,*;,;,,

evdt[te

18MAT3I

5 taking

(07 N{arks)

following table

(07 Marks)

conditions

(06 Marks)
(07 Marks)

dx
,"*,,[;) with y(20)

dv- -xv
dx

.040 and y(0.3) : 2.090, find y(0.,1)

(07 N{arks)

9 a. Given
d'y _ x ,dy _
dx2

of 4'h order.

b. Find the

c. Derive

y(0.1) using Runge-Kutta method

(07 Marks)

(06 Marks)

(07 Marks)
af
Ay dx Oy'

10 a. Apply Milne's

.,::::,,,,

dv
---i- and the

of initial values:
..i,,r,'i*,11,,,.,.1'"

:::,:,,,,,

thd'extemal ofb. Find

. v(0):
c.',r,',,i.'tProve

n/2 1

f{v'-v''-
0 , ,:":",1

. ,,:",, ..,

strai$ht lines

2y sinx) dx under the end

a plane are

:i.,,,. ,i:t* * *>kd<

. {"r$ltil

:,

$r

x 0 '8,2 4.4 0.6

v 0'i,r
'llCI.02 0.0795 0.t762

v ,0 0.1996 0.3937 0.5689

"i l'* 
::

.rlilrr,,lillrl*rlrl'

3 of3

d'y
dx2
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OR
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(n ab. A particle

Determine

c. Find the angle between

curve x = e-t, y:2cos3t ,z:2 sin 3t, where t is the time.

of velocity and acceleration at t = 0 in the direction of i+ j+k.
(07 Marks)

the tangents to the curve x : t2 , y : t3 , z: t4 at t: 2 andt= 3

.' \tN$! \5

'rl " 
.j'

l of 2

(07 Marks)

emffi
USN l8MATDTP31

Third Semester B.E. Degree Examination, Jan./Feb .2023
Additional Mathematics - I

Time:3 hrs.

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

I a. Express
:

4+2i
./. - 5t

(06 Marks)

b. Find the (07 Marks)

c. Prove that (l - cosg + isinO)n + (1 + cos0 - isinO)": 2n-r.cosn

OR
a. Show that the points A(-1, 4,-3),8(3,2, -5), C(-3, 8, -5) and D(-3, 2,1) are

b. Find the cube roots of I - i

c. Find the sine of the angle betwe", i : +i- j +:f< and i = -2i +j-Zi.

Module-2
x x 3 Lx'3 a. Prove that +sin2x =l + by using Maclaurin's senes. (06 Marks)

, '\l''ll'li' llr'';'

|.",rMax. Marks: 100

,,

4

5

0 [n0)
-cosl-l') \)l
- \L./

(07 Marks)

coplanar.
(06 Marks)
(07 Marks)

(07 Marks)

(07 Marks)

(07 Marks)

(06 Mark$

(07 Marks)

(07 Marks)

2

b. If u=
(* u ,)+t J Il I -. -. - |Iv z x)

,AuEuau
Drove that x.- + y.- + z.-' &'dv Az

26 24

-0
/ tt \

c. If u=*-'l i',lprovethat
t x-+v" /

aueu3X.-+ V.- = -Sm2U .

dv, dv I

OR
a. Obtain the Maclaurin's series expansion of e* .

b 
:: 
':.* o':'"'n': --l.l*;:;'"*'

c. lf u:x_y and v=_, find _x-y O(r,y)

- Module-3



ZX)

.i'+, 3"

jfi ti!
*. rafi!. $r

,N{i t, "
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l8MATDIP31

(06 Marks)

(07 Marks)

1, -1, 1).

(07 Markg

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)
(07 Marks)

OR
6 a. Find div F and curl F where F: v1^y * yz *

b. Find the constants a,b, c such that the vector

F = (x + y + az)i+ (x + cy + 2z)k+ (bx + 2y - z
c. If F= 2x'i_ 3yzj+xz't and g:22. F'fvOl and F *

7

8

9

10

(v_$ydr$(

tl'

,iF

. 
":ir#l]]rilNi

.... ..., 
'' ,l

a

, {;ns*t

";,iir[*.",,,'
':::

2 of2

Module-4,
Find the reduction fbnnula for I cos" x.dx : n > 0

I

4
X-l=; ,!a- - x-

,l(x +Jy+t)oy.dx

Qf,f,,,, 1,,.,,',':'

t-
lsm"x.dx : n>0

J

:::irli"\l'

:

a.

b.

C. i
)x

Evaluate

Evaluate

Evaluate

Evaluate

b.

c.

i
0

I

J
0

dx

Find the reduction formula for

dxxx. cosui
0

iii",.,., dxdydz
000

dvvSolve: '--" +dxx

,,fthl,
{$ a,l

b. Solve

c. Solve

b. Solve
c. Solve

rliirl',.'2yx

"rrliir..M,TIry

y sin2x dx * (l * y * cos2x)dy = 0
dy rAX.i+V=X"V'
dxJJ

OR
r)dy x- - txy
-:__dx x2 -siny
dx-xdy:"Y.s5cydy
3x(x + l)Oy * 1xr 3xy - 2y3;dx : 0

**+**

"1111
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Marks: 100

module,

(08 Marks)

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

(08 Marks)

Third Semester B.E. Degree
Data Structures an

Time:3 hrs.

Note: Answer any FIVE full q

1 a. Compare Structures and
b. Define data structures.

performed on data structures
c. What is a Sparse

matrix and also find i
0

',,:,:::

A

00

2a.

b
c.

3

4

(04 Marks)
. What are the basic operations that can be

(08 Marks)
,arse matrix. Give the triplet form of a given

question

Max

fro'm each

6)o
()
Ea
d

a

o
o
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rq
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0 JiiI! i$iitNilrr'

'11i''

Module-3
List and explain the differen5 a. What is a linked list?

b. Write the
(i) lnserting
(ii) Deleting

t types of linked list with examples

for singly linked list
the first node in the list.

node in the list.
c. What is the advantage of doubly linked

example.

t of}

(08 Marks)
list over singly linked list? Illustrate with an

(04 Marks)

. rii*
,'1;;r*lt*r

emffi

0001
e 0 0l
2 0 0l
oo5l
1 (c)Fie.Q

Module-2
a. Define Stack. Write C functions for demonstrating various stack operations. (08 Marks)
b. Write an algorithm to evaluate postfix expression and trace the same on given expressions:

i) 123+x321 1x
i1) 623+-3 821+ x2$3+ (osMarks)

c' Write the postfix form of the following expression using stack:

i) (a' b)xd+e I \f+ axd)+c
ii) ((ai (b- c+d))*(c-a;xs 1 (04Marks)

OR
a. l)efine queue. Write QINSERT and QDELETE procedures for queues using affays.

(10 \larks)
b. What is Recursion? Write recursion procedure for (i) Finding GCD of two numbers.

(ii) To find n Fibonacci numbers. (10 Marks)



'1...

18C532

a polynomial. Explain the algorithm to
OR

6 a. Write a node structure for linked representation
add two polynomials represented using linked

b. Write C functions insert_front( ) and delete_
c.

la.

b

tree

doubly linked list
(08 Marks)
(08 Marks)

fo
show the

r a binary
array and

search tree. (08 Marks)
linked representation of

depth first search.

(06 Marks)
tree? Construct the threaded

(06 Marks)

(08 Marks)
(08 Marks)

(04 Marks)

(08 Marks)
(06 Marks)
(06 Mark$

over bmary

9 graph and tree. For the given graph
list representation of the graph.

Fig.Q9(a)
b. Write an algorithm for Breadth first search and
c. Define the following terms with examples:

i) Multigraph rii) Complete graph

10 a. What is
OR

any 3 popular Hash functions
b. Write an algorithm for Radix sort.
c. Summarize any 3 widely used file organization techniques.

. 
iJr.r"

the linke{urljst
i .lllr

kt*.lr 
t

,t!::.::r:, r.

d- 1;

'i*11l1li' 
"''"''i"''"

,/\bc
,/\ /\DEGH

,/ "'--."rrr,' 
t ' *l''l'"'ll(

/

representation.

ir:

' (04 Marks)

, \llsN"$

8a.
b.

c.

What is a

frig.Qe(a)],
graph? Give the difference
show the adjaccncy matrix
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Third

Time: 3 hrs.

Note: Answer

I a. Explain the construction and

b. List the types of transistor

Explain the operation
time period,

USN

3

4

5

lain

multivibrator
cycle.

OR

using IC5

..,.,
"*,,ilrl.I"

(05 Marks)
necessary analysis.

(06 Marks)
55 and derive the expression for

(09 Marks)

,i;.

a.

b.

L,.

Explain the
List and
Explain

c. List the

C:e
Fig Q5 (b) - (i)
Explain how static

(05 Marks)
(06 Marks)
(09 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

result using

(12 Marks)

usll19 Quine

(08 Marks)

(06 Marks)

is 20 ns
(05 Marks)

Fig. Qs (b) * (i')

I hazard can be detected and removed with
(09 Marks)

I

suitable,,eNa1np
1 of2

le

$;

prime implicants.

18C533

Analog and Digital Electronics

Max. Marks: 100

Module-2
a. Find the minimum sum oIproducts using K-map and identily

f(a,b,c.d) = IrntO,Z,O,l0.l l"l 2.13) *d(3.4.5.14.1 5)

b. Find the minimum SOP and POS using K-map.

f(a.b.c.d; = [mt6.7.9,10.1 3) + dr 1.4.5.1 I )

c. List the steps for Petrick's method.

.e*
sqfuffiliffitNir

.1i$r

a. Realize the function
Module-3

using only two input NAND gate and inverters.

&r Lr* A' X



6a.
b.
t

ta.

b.

c.

8a.
b.

c.

9 a. Explain 8 bit serial out shift
b. Explain n adder with

explain
moore

a.

b

10 using flop

18C533

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

(04 Marks)
(08 Marks)

with example.
(08 Marks)

(07 Marks)
(08 Marks)
(05 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)with examples,

OR
mod 8 synchronous counter
transition and states can be

:::, , 4rii{illt
, _4;y"$

'rtfuur

*({<i<**

i .-::!::il:

! . ."1'

'1r.
"difri,,

, \u$r" 'r:

,ilr.

:irti,. 'll

I "{iririf

i\ir.,.,

I

\ ":,nil,

a'r l''-
r rlli:::::r:'!

;, l..,- l:'''
5i

2 of2

OR .*\ur,:

tSr\
Module-4

Given that A: "00101 l01" and B : "10011". Determine
F<=not B & "0I11" or A&"1" and "1"&A

Write the complete VHDL code for 4 bit brnary adder.

the value of F

Explain how the VHDI- code can be compiled simulated and

,11

,*lOR
Explain T Flip Flop wirh rrurh rable.
Explain Master-Slave JK flip flop with neat diagram.
Write short notes on switch debouncing with an SR Latch.
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Third

Time: 3 hrs.

Note: Answer

I a. With a neat diagram,
operating steps.

b. Explain Big Endian and
addressable memory
program reads

location starting at 3
and 3008 after
(ASCII codes

"VTU BELAGAVI" has been entered.
T = 54H, U 

= 
i5.5,I{,

.,' a ::'"

"''tin,

..'OR

4 types of

bus transfer during an input operation.
with split bus operation.

A = 41H, G I:49H)
" 7) - 20H, B = 42H, E:45H, L:4CH,

(10 Marks)

mode.

b. Register Rr and R2 of co contains the

b. With neat diagram, exp

modes with suitabrTfm*.*;

values 1 and 4600. What is

(06 Marks)
(06 Marks)c. Explain the tree

5a.Explaintheorganizationof,**,,,,ffi.(06Marks)
b. With neat diagram, explain the internal organization of 2M*8 dlmamic memory chip.

(10 Marks)
c. Explain the memory hierarchy with respect to speed, size and cost. (04 Marks)

I of2

I/O interface for an4 a. Explain the device to the processor with a neat block diagram.

18CS34

(08 Marks)



18C534

b
c.

7a.

b.

algorithm. Apply**Iho same to multiply signed number
OR

(08 Marks)

8 a. Explain Booth

b.

9a.

b. Explain the 3 Bus a data path

10 a. With neat diagram, the micropro
and write the for

b. Bring out the between
c. With neat explain

{<x<**

usmg Restoring Division Method, (08 Marks)
of 2n-bit numbers X and Y

(04 Marks)

ADD (R3), R1 on a
(10 Marks)
(10 Marks)

of control unit
(10 Marks)
(04 Marks)
(06 Marks)

8by3
addit

. trilil$lF*r

":1-

6: g-*- -lr

-.t1,

{.*.SU.".

d .+*
''td ''"'" ,,i

"&*$$rss"'\*c

_" tkm:i:ili

2 of2

OR
6 a. Design a memory organization of 2M*32 memory

chips and explain the same.

::' "li.e -
;i"ill :a,:,.r'

.,",. 'i$l'

ffi'using 512K*8 static memory
(08 Marks)

Illustrate the cache mapping techniques.
Calculate the average access time experienced by q'

penality is 0.015 ms and cache access time l0 EIs?.:

'\Irt" (06 Marks)
processor, if cache hit rate is 0,88, Miss

(06 Marks)

t:r -eh '
.:ljih+,,

r$l:air::rii,i
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IdentiSz and functional and

OR
non-functional

Insulin pump 1 system with a neat diagram.

requirements in software engineering.
(10 Marks)
(10 Marks)

Identify explain 3 models

an

(10 Marks)
(10 Marks)

3 What is object orientation and orientedob

a.

b.

a.

b.

Build

with an example for
Identify and explain

each.

4

5

themes in

example. ,j

,,,,1.,

I
,ll ;.

7

I of2

(10 Marks)

USN 18C53s

Jan./Feb.2023

:

,, Max. Marks: 100

(10 Marks)
(05 Marks)
(05 Marks)

Third

Time: 3 hrs.

I a. Identify and explain
advantages and

b. Identify IEEE
c. Organize and explain

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

of spiral model with a neat diagram. Mention its

example. (10 Marks)

explfiin

Module-3
and list different types of system models. Explain any 2

(10 Marks)
show the operations of mental health care patient

(10 Marks)

a. What is system
systeih models with a

b. Build and explain
monitoring system.

model to

OR
6 a. Explain

diagram
b. Identify
c. Identi$,

and describe the phases of RUP with a neat

software engineering. (08 Marks)
of object oriented design using UML. (07 Marks)

and explain the of open source development and licensing. (05 Marks)

b.



8 a. What is software evolution? Explain
software maintenance and explain.

b. With "Program Evolution Dynamics"
engmeermg process.

c. Identify and list strategic options for le

9 a, What is software pricing?
pncmg.

b. What are estimation

c. Explain Plan driven

process in software
(06 Marks)

I with a neat diagram.
(08 Marks)

planning process with a neat
(06 Marks)

types in detail,
(08 Marks)

and inspections.
(06 Mark$

analysis. (06 Marks)

factors

and explain

t with project

OR

affecting software

COCOMO II mode

plans and

,,,,,,,,
diagram.

10 a. Identifu and

b. Identifu

c

,'i;l,t,,l;S''t.

sW

"#

"';f''lii
.$. l;,-.---,.t
"ql[l.ll**"

' {''*''q-q
r ..i'

.:,:::r, .

2 ofZ

.. ,itlll," fiil

,O.rr116i|rtritl(l
ii4 ',,::,

explain Lehman's law

management.

-di@am. Mention
OR
with a neat

18C53s

different types of
(08 Marks)

in software
(08 Marks)
(04 Marks)

;h

fu'wi[i-*t,\a;
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Module-2

(05 Marks)
tified statement, the universe being

Vx 3y[xy: 1]

v

(04 Marks)

(05 Marks)

(06 Marks)3 a. Show that 12 r , ^2_ n(n+l)(2n+l), ....... , r _ 
6

b. &n=on l*on--z*an 3 forn>3 provethatan<3n. (07Marks)

c. How many ways 10 roses, 14 sunflowers, l5 daffodils can be distributed among 3 girls?

1 0f 3 
(07 Marks)

:1. At 
^L 

t 4/

{-.*nS*

ffi r. \lir.,

tdtr'
i":tr,,

USN

Time: 3 hrs.

Note: Answer any FIVE full questions) choosing ONE fuil

following:
Module-1

(ii) pvq

18C536

Max. Marks: 100

each module.

(06 Marks)

(06 Marks)

(06 Marks)

Third Semester B.E. Degree Exam.ination, Jan./Feb .2023
Discrete Mathematical Structures

1 a. Test the validity of the
(i) p^q

q-+r
r-+ s

,.. S

b. State the
"If a

c. Prove

conditions:

,v*,,
vfl

-+ q(x)l :t""ik'*
:r',ltl ilr

r(x)l
.'. Vx lp(x) -+ r(x)l

d. Prove that for all integers m and n, if m and n are both odd, then m * n is even S-afifil
odd. (04 Marks)

lq(x) -+

2a.

b.

Vyfxy:1]

network.



4a
b

c

5a.
b

c.

6 a. How must be
the month?

b. For a given set A: U,2,3
(2,4)

we

increases 250% two
affected files system

8a

:

OR
rder that at least of them will have birthday in

(04 Marks)
Rbe a A.

chosen in o

, 4) and let R: {(1,2),.(1

the diagraph.

, 3) (1, 4) (2,3)

i)
ii)

c. Find the number edges used in
240]i, wherc x yl. Also
bound and

are

(3, 4) (2, l) (3, I ) (4, 1)).
Draw the diagraph of R.
Determine the indegree and outdegree vefiices in (06 NIarks)

{2,3, 6, t2, 15,48, 120,
elements in Poset upper

(10 Marks)

relation to determine the number of virus
(06 Marks)

LUB and G the set B

x2*4:\7 xi<7 for 1<i<3. (07Marks)
different lue, green, red, white and yellow.

green, on blue or red, on Wednesday blue or green
how many ways can she dress *itt ooi

(07 Nlarks)

,r$'

7

, on Friday
,gk?

cted files in a tem is 1000 (to start with) and this number
hours. Use a recurrence
after one day.

OR

b

In how many ways can the 26letters of the English alphabet be permuted so that none of the
pattems FUN, CASE, FLOW occur. (07 Marks)
ln how many ways can you put 7 fi:uits into their respective fruit box such that exactly 3 go
into the right fiuit boxes? (06 Marks)
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(07 Marks)

c. Determine rook polynomial for the following

9 a. For the graph

What vertices

8(c)

&

(a)

+

i)
ii)

use to
Determine a from b to d that is

d trial is not a path.
npt ri"trdil.
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3 of 3

(10 Marks)
(05 Marks)

with frequencies
(05 Marks)

10 a. Define the following with an example :

i) Induced graph ii) Complete graph iii)
b. Prove thatforeverytree T:< V,E>, if lV l>2,

c. Illustrate with an example Eulerian Graph.

b.
c.

lsomorphic graph. (10 Marks)

then T has at least two pendant vertices.
(05 Marks)
(05 Marks)
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