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Time ; 3 Hours Maximum Marks : 100

PARTA
(Answerr,, questions)

_,.-' -:'.:-: (8x5:40)
I. (a) Find the rank ofthe matrix.

lt234s1lllz t + s al !' .,: , .;ttlt q s e tl .ltlL4s678l
(b) Check whether the vectors Xr = (l ,1,2),lx2= Q,2,5) and X3= (5,3,4) are linearly d€pendent or

nol.

(c) Find the Laplaoe hansform oft2 u(t-3)

@-oa _ a-|t
(d) Ev&luate l" " dt

6t

(e) Find the Fourier sine and cosine integrals of /(,r) = e-h,for x> 0,& > 0

19 Express -f(t) = * as a Fourier cosine series in 0 <.r < 2

(g) Find the work done by the foroe F 4tyi - )? j when it moves a particle along the curye

y =2x2 h the ry plane

(h) Find(i) v'(i)*h"," r=lrland <,'l o(1")

PARTB
(4x15=60)

(a) Test for consistency ofthe following system ofequations and solve them ifoonsistent: (g)
,l +.I2 -.f3 = 0

Zxr-xr+xr=3
44+2xr-2x, =2

(b) Verifi Cayley Hamilton theorem and hence find Aa 
" 

(7)

lz -r z1
e=lt z :lttLr -t 2l

(P.T.o.)

i-.



. (a)

(b)

For what values of ft the equations x+y+z=1,2x+y+42=k,
solution and solve them completely in each oase.

Check whether W = {(a,b,o): a = b'?,a,b,e ft} is a subspace or not

Find the inverse Laplace transform of

... 5S+3{rl" (s- rxs'+2.s+s) , -.-.-* -

/.'\(ii) tan'r l: I Ils,, ./

(iii) ronIl*sl i'.-\ s l
'\,, . __ .--

OR
Solve the equation : ytr-3y1+2y=4t+dt when y(0):1, yr(o): -1

Apply convolution rheorem to evaluate u' {=: - }[s(s'+4)J

Find the Fourier transform of g-*
Solve the integral equation:

-, (1- a o< a<ll
I F(x\Cos ox dx =1d" Lo p>l I

OR
Obtain lhe Fourier series for the funotion f (x) = y2 ,- 7, . * < z . Hence show that

liE'
{ l} l+-+-+..-.---_=-"2'3.6

(ii) r 1*l-1*......="'-2' 3" 4' t2

-llz2(ll,) l+-+-+.....=-3'. s', 8

Find the finite Fourier Sine transform of .f(x')=2xin0<x<4

Veri! divergence theorem for
F=x'i +zj +iE over the cube formed by x = +1,y = +l,z= ll

Prove that V.(VxA)=O for any vector funotion I

OR
Verifo Stoke's theorern for F = (Zr - y)i - yz'j - y'zE where S is the upper half of the
spherex2+f+*:l and C is the circular boundary in the.XY plane.

Show that F=U/'?+2x22)i+{2ry-z)j+(2x22-y+22)i is irrotational and hence find its
scalar Potential' 

***

4x+y +loz= k2 ha\te a (10)

(5)

(5)

(8)

(7)

(8)

(7)

( l0)

ry.

(s)

(s)

VII. (a)

v. (a)

(b)

vI. (a)

(b)

(b)

VIII. (a)

x' (a)

(b)

(b)

(s)

(e)

(6)

(E)

(7)



BTS r[r- I r.13 - 1r66

B.Tech. Degree III Semester Examination November 2013

Time : 3 Hours

L (a)

o)

(c)

(d)

(e)

(0

(e)

(h)

CS I3O2 LOGIC DESIGN
(2012 Schene)

P,ART A
(Answer,4II questions)

(8xs=40)

Convert (0 (63.25)1q to Hexadeeimal and octal.
(ii) (l l7)r5 fo BCD and Excess-3 code

State De-Morgan's theorem. Show tiat a 2-level AND - OR network is
equivalent to 2Jevel NAND-NAND network.

Bxplain a 2-to-4 line decoder. Implement a full adder using ONE 3 input decoder
and gates.

What is a sequential circuit? Explain a JK flipflop with neat circuit diagram and
obtain its characteristic table.

Explan a 4 bit ring counter. Obtain its counting sequence.

Obtain the hamming code for the message (l l0l), using odd parity. -- - .' . - 
,--..

What are hazards? Explain static-I, static-0 and dynamic hazards,.a.t .---- 
.. ' \

Explain TTL NAND gate with neat diagram. :r , ' ..-,-'^..'rt" ' il

ii . r .-:.i,..,:. ., ...t.,...,.

PART B ilt.- ' .: .- --. - -- . '' ''/
i- (4x15-60)

What are gray codes? What are its properties? Find tle gray code next to the (8)
code "l0l 10110" in an 8 bit gray code sequence.

(10)

(5)

(1s)

Maximum Marks : 100

(a).

(b) simpri!; {.,,r.",, .4 =Z@,2,4,6,e,13,21,23,24,2s,26,2e,3D that has dont O)

care conditions.

d1r.u.r.o,r1= I(8,10,16.18). using k-map method. Inplement the circuit using

NAND gates only.
OR

What are universal gates? With necessary expressions implement NOT, AND,
OR and XOR using NAND gates only.

Using Boolean laws, show that AB tZC + BC - AB+7C

Discuss the disadvantages ofparallel adder. With necessary expressions, design a
Gbit "Carry Look Ahead adder" using combinational circuits.

(a)

(b)

ry.

(P.r.o.)



v. (a)

o)
(c)

Design a 4:1 multiplexer using gates. (5)

Implement the given Pos y = n(0,2,4,7) on a 4:1 MUx. (5)

Reduce the nwnber ofstates in the following state table and write the reduced (5)
table.

Explain a 4 bit SISO shift r€gister with n€at diagram.
Draw the logic diagam ofa RAM cell. Explain the control lines.
Draw the logical conshuction of a 4 x 3 RAM module.

OR
Implement a BCD Ripple Counter using JK flipflop and AND gates. Draw ib
state diagram.

Givo the block diagrarn and explain ( (n x k x m) u.a. Compare PLA and PAL.

Explain a "key board - de bounce' circuit using SR latch.
Write short notes on;

(i) Fanout (ii) Propagation d€lay

Draw circuit and explain:

(a)

o)
(c)

(a)

o)

(10)

(5)

(a)

(5)
(s)
(5)

(8)

(7)

VIIL (a)

o)
(5)

(10)

(iii) Noise Margin
OR

(1) DTL NAND gate
(ir) CMOS invorhr

(b) Compare TTL and CMOS logic fhmilies.

Present
stat€

Next State

X=0 X= I

OutpW

X=0 X= 1

a
b
c
d
e

f
q

ab
cd
ad
ef
af
Cfaf

o
o
o
o
o
o
o
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PART A
(Answer,4Z.L questions)

(a) Define tautology and contradiction with an example.

(b) Stale De-Morgan's Law for logic.

(c) Write an algorithm to find the maximum ofa finite sequence ofnumbers.

(d) State Pigeohole principle with an example.

(") Write a note on travelling salesman problem in graph theory.

(0 Defiae minimal spanning tree.

(g) Consider an algebraic system (G,+) where G is the set ofall non-zero real numbers

and * is a binary operation definecl by o.t=*. Show that (G,+) is an abelian'2

(8x5:a0)

goup.

(h) Define semigroup and lattice.

(7)IT.

(8)

(a)

(b)

(b)

(a)

(b)

IV.

v. (a)

(b)

PART B

Prove that @ --> t) <> (up)v qis a tautology.

By mathematical lnduction, prove that

t3 +23 +....+n3=lgrl'
OR

(a) Determine whether the given arguments are valid or not.

(, p--, q (ii) p)q

(4xls=60)

(7)

(8)

( 10)

(5)

q

:.q :- p
Consider { g and h, all functions on the integers by

f (n)=rz, s(")=r+tandh(n)=n-1. Determine: (i) hofog (ii) gofoh

(iii) fogoh

Solve the recurrence reLation 2a,-5a,_r+Zar_r=0 with initial condition

ft=0andar=1
From a club consisting of 4 men and 6 women, in how many ways we can select a
committee of 3 men and 4 women.

OR
Define recursive algorithm and explain the recursive algorithm for finding the (7)
factorial ofn.
Solve tecurrence relatron a, -4a" ,+4a,-, -,0 with initial condition (8)

ao=larldat=6

(P.T.O.)



\{. (a)

(b)

2

Prove that the sum of degree ofall the vertices in a graph G, is even.

Use Fleury's algorithm to find an Euler cycle in the following graph.

(5)

(10)

(5)

(10)

VII. (a)

(b)

OR
hove tllal in any graph, tlere are an even numb€r ofvertices ofodd degee.

Apply Kruskal's algorithm to find minimal spanning nee ofthe following graph

vu. (a) t* e\a,bJ, which of the following tables defines a semigroup on A? which defiae (10)

monoid on A?

(i)

Ler 4oo = 11,2, 4, 5,10,20,25,50, 100) and let the relation be 'the divides', be a

partial ordering on Droo. Dra\y ttre Hasse Diagram.
(D Determine the GLB and LUB of B, where

(iD Determine the GLB and LUB ofB, where

(ir)

(s)(b)

B =(5,10,20,2s]l
B={10,20}

rx. (15)
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PART A
(Al|-fwet ALL questions)

(a) Is C++ a better language? Justi!.
(b) Wly do we need function declaration in a programme?
(c) What is function overloading? Give an example'
(d) Differentiare class and object with an example.
(e) Draw the pictorial representadon ofdifferent t ?os ofinheritance provided by C+-r.

(0 What is an abstract class? Are they useful in object orient€d software development?

(g) What is binding? Defme static and dynamic binding.
(h) What is an exception? Write the syntax ofexception handling code in Cr-r. Explain

tle ke,'lvords used and the working.

(8x5=40)

PART B

iI. Explain the key concepts ofobject oriented programming..
OR

III. What is the purpose offirnctions in a prograrrune? Differentiate between fi.rnction (15)

definition, function declaration and function call with a suitable C++ code' How are

member fimctions defined in a C# class?

IV. Design the foltowing classes with suitable data members and member functions (sx3-ls)
(, Student
(ii) Employee
(iii) Bank account
(iv) Library book
(v) Text file

[Draw the UML notation for classes and wdte the corresponding C++ code, for each

classl
OR

Write a menu-driven progranme in C# with suitable class and members, to fmd the

sum of the specified row or column of a matrix of sizn nx m . If the matrix is square

(15)

find the sum ofthe specified diagonal also.

(3 x 5: l5)

(3 x 5:15)

(4x15=60)

( l5)

vI.

VII. (a)
(b)

Write short notes on:

(0 Virtual base class
(ii) 'New' and 'delete' operators
(iiD Aray ofprinters and pointer to array

OR
How is the concept of'data hiding' implemenled in
Implement ihe following class hierarchy in C++.

4.4.

C++? (5)
( 10)

vtIl.

s$er,"

Wdte short notes on:
(l) Templafes
(i, Virtual tunctions
(iii) 'Shing' class in Ce

OR
Assume there exists a text file "lang. txf' with content "C++ is'a beautiful language".

Write a C+ programme to append tbe text "But many students find it difficult to learn

and programme in if'to this file. After appending the text, display the €ntire flle in
forward and reverse order.

x. (15)
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CS I3O5 PRINCIPLES OF PROGRAMMING LANGUAGES
(zo t z scheme)

Maximum Marks : 100

PART A
(Answer ltra questions)

(a) Explain the various applications ofprogramming languages.

(b) What are the factors aflecting readability of programming languages?

(c) Explain the named constants and variable initialization in programs.

(d) Explain the coroutines.

(e) Explain the polymorphism and inheritance in object oriented languages.

(f) What is exception handling? Explain briefly. .','':. .: ,: t,, l,'.-
,::'--''.." - --:.-.--f, "''

(g) Write short notes on Lambda Calculus. il , .'r. rrz. "', .',
,

(h) What are horn clauses? :...-,. --. 
- 

, a .:.:

_\. ; .'!'

PARTB i,--: . .':,;.--:)--
'' - -:-:".')u (4x

[. Define syntax ofa programming language. Discuss thc formal methods ofdesoibing syntax.

OR
III. (a) Explain programming paradigms.

(b) What is ambiguous grammar? Explain with example.

ry. (a) Describe the scope and lifetime of a variable.

(b) Write short note on referencing environment with example.

OR
Explain various methods ofpassing parameter to subprograms with suitable examples.

(a) Explain the various design issues associated with object oriented languages.

(b) Explain the featues ofJava.

OR
(a) Explain the abstraction and encapsulation.

(b) Describe the features ofsmalltalk.

Explain the functional programming language and its applications.

OR
Describe the progarffning language, PROLOG and also wdte tho deficiencies ofPROLOG.

(8x5=40)

l5 :60)

(l s)

(15)

(10)

(5)

(e)

(6)

(15)

(1s)

(8)

(7)

(7)

(8)

x.


