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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

State Diagonalization principle. Write a Regular expression for the language accepting

the string starting and ending with different symbol over an }, = {a, b}. [1+2]
Define countably infinite and uncountable sets with example. Use the principle of
mathematical induction to prove 5™ — 1 is divisible by 4 for all integer n > = 0. [2+3]

What is the significance of finite automata? Construct DFA, which accepts set of all
strings over {0, 1} which interpreted as binary number is divisible by 3. Verify your

design using suitable example. [2+5]
What do you mean by E - transition in Nondeterministic Finite Automata? Find the

equivalent DFA of following NFA. [2+5]

State pumping lemma for regular language. Show that the language L = a™b*" for
n = 1 is not regular. [2+5]
Define Context free Grammer. Construct CFG for the language L = {w:w contains odd
length over an alphabet {0,1}}. Also show the left most and right most derivations for the
string “ababaab” [2+5]
Define ambiguity in Grammer. Convert the following CFG into CNF with explanation of
each steps G = (V, T, R, S) where V= {S, A, B}, T={a, b}, R= {S-->ASB/e, A-->aAS /a,

B-->AB/b/ €} [2+5]
Design a push down automata (PDA) to accept the language L = { wew™ : w is the string
over {a, b}* and WR is the reverse of w}. Check your design for string “abcba”. [7]
Design a Turing Machine that accepts all the palindrome of strings over alphabet {a, b}
and perform the test for string. 7
Explain how unrestricted grammar can be used to generate the language
= q"*b"c"forn > 0. (5]
Explain configuration and working of multi-tape Turing Machine. (51
What do you mean by Church Turing Thesis? Describe the working mechanism of
Universal Turing Machine with example. [2+7]
What is computational complexity? Explain NP-complete problems with example. [2+2]
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Attempt All questions.

The figures in the margm indicate Fi ull Marks o
Assume suitable data if necessary

. State and prove the plgeonhole prrnelple Prove the following staiem‘eni: by using

mathematical induction: 1x1'+2><2'+3><3?+,,,,..,; ...... +nxn! = (n+1)!-1 for n>=1, [3+4]
Formally deﬁne Deterministic Finite Automata (DFA) ‘Design a DFA that accepts the

* strings over an alphabet 2= {a, b} that does not contain three consecutive b’s [2+5]

. : List the closure properties of regular Ianguage Prove that regular languages are closed
under umon, concatenatron and kleene star operatlons U R [2+6]'
Convert 'the followmg NFA into its equrvalent DFA R e | "[7]‘ :

Define Context Free Grammar (GFG) Wrrte a CFG r"or the‘ regulm' exl.aression‘
R =at(axa). , L [2+5]

Deﬁne Chomsky Normal Form (CNF) Convert the followmg CF(: into CNF | [2+5]

| G vV, T, R;S) Whete V= {s A a,b} T—{a b} and R {S—éaAB]AaBIB

A-> aA]e, B> ab[bA}

‘ S Start Sym'bol
 Here, e is the empty symbol

9.

' Deﬁne Push Down Automata. Desrgn a PDA that acoepts the Ianguage L= { bm “‘d" m,
n>=1} and check it for string abed and aabbbeccdd i R [1+6]

,’Desrgn a smgle tape deterministic Turing Machine wh1ch reverses the grven strmg W over

an alphabet ¥ = {a,b}. | ‘ ‘ | W [7]
Define unrestricted grammar. Desrgn a T™ that perform f(n) O B | - [2+4]

10. Describe the structure of different types of grammar as defined by Chomsky Hlerarchy [4]

11, State: Church Turing Thesis. What are reourswe and recursively enumerable languages? [2+3]

12. What is Umversa1 Turlng Machine? Define Halting problems. - B ’ [2+2 ]

- 13.Explain P and NP class of problems, | " SRR [242] -
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. State Pigeonhole principle. Use the principle of Mathematical Induction to verify that ,
for n any positive integer, n*-4n? is divisible by 3 forn>=0. {1+6]
2. Define finite state Automata with its block diagram. Design a deterministic finite
automata accepting string over{a,b} containing either ‘ab’ or ‘bba’ as substring. [2+5]
3. Convert the following e-NFA into DFA. ’ [7]
4. How can you check the equivalence of two DFAs? Minimize the DFA represented by
following Transition Table: B
Q| a|b
—q0 g3 |ql
ql |q3|4q2
g2 |g4lql
*q3 g4 | q3
*q4 | g4 | g4
g5 |a4|q2
Here, ‘>’ represents starting state and **’ represents final states. [2t5]




- Formally deﬁné CFG. Construct a Context Free Grammar for the language

L ={a™b” :m,n >1,m > n} over the alphabet ¥ = {a,b}. Derive string “aaabb” by using
both left most and sight-most derivation and draw parse tree for the same, - [7]

Given the following expression grammar for simple arithmetic expression with operator

.+ and*,

E—E+T/T
T->TxF/F
F->(E)/a
Remove the Left Recursion from this grammar and simplify it and convert it to CNF. [3+4]

Describe the operation of pushdown automata. Design a PDA for language L={w ¢ w":
we{a,b}*} and check your design for string o = abacaba, [2+5]

Design a Turing Machine that reverse a string over. {a,b}. Test your design for string
aaba.

. , (7]

9. How a Turing Machine performs the computing function? Design a Turing Machine that
computes the functionf(x) = x +2 for each x belonging to set of natural number. [2+5]

10. State Church Turing thesis. What is a recursive language? Explain how Turing Machine
works as Enumerator. ) [2+2+3]

11. What is Universal Turing Machine? Explain Turing recognizable and Turing decidable
languages. T _ [3+%
12. Explain class P and NP Problems with examples. ‘ (4}
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v’ Attempt All questions.
v' The figures in the margin indicate Full Marks.
V' Assume suitable data if necessary.
1. What are regular expressions? Write a regular expression for the language.
L = {we{a, b}*: w has even number of 'a' s followed by odd number of b’ s.}. [1+2]
2. Prove by mathematical induction that n < 2" for all positive integers n. [4]
3. Define finite state Automata with its block diagram. Design a deterministic finite
automata accepting strings over {a, b} containing either 'ab' or 'bba’ as substring. [2+5]
4. Formally define a non-deterministic finite automata. Using pumping lemma for regular
language, show that L = { 0" nis prime} is not regular. [2+5]
5. Convert the following e-NFA into DFA. [7]
~ &, b
6. What are inherent ambiguity in grammar? Write a CFG for following language.
L={we 0,1,2}* : W=0"1!2"suchthati=jorj=k}. [2+5]
7. Describe the operation of pushdown automata. Design a PDA for language
L={wcw R.we {a,b}*} and check your design for string w = abacaba. [2+5]
8. State and describe the pumping theorem for context free languages. Show that context
free languages are not closed under intersection and complementation operation. [2-+5]
9. Construct a Turing machine to transform LiwLl into LiwLl wLi where w is a string with no
blanks and U represents a blank symbol. [7]
10. How Turing machine works? Explain. Design a Turing machine that computes the
function f (m,n) = m+1. [4+6]
11. Explain the significance of church-Turing thesis. What is undecidability? Explain
undecidebility problem with example. [2+4]
12. Explain Turing recognizable and Turing decidable languages. [3]
13. How can we define computational complexity of an algorithm? Explain class P problems
with example. [2+3]
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Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

a) Write a regular expression for the set of strings over {0, 1} with exactly two 0’s.
b) Explain equivalence relations and partial order relations with examples of each.

What is configuration of DFA? Design a DFA which accepts the strings of the language
defined by the regular expression R = (01 L 010)*.

How can you prove that some languages are not regular? Prove that the set of regular
languages are closed under complementation and intersection operations.

Define e-NFA formally. Conven the following e-NFA to eqmvalent DFA.

DeSIgn a Pushdown Automata (PDA) which accepts all the language
L= {a™b"¢’™:m, n>0}. Check your design for string ‘abbecc’.

‘What are the decision properties of context free language? Prove that context free

languages are closed under union and concatenation operation.

What is ambiguity in CFG? Design a CFG that generates the strings belongs to the
language L = {chR w is the string of alphabets {a, b} and w" is the reverse of w,
Verify your design by deriving string abbcbba.

A single tape Turning Machine consist of sequence of 0’s and 1’s, des1gn a single tape
deterministic Turing Machine which counts numbers of s in the given tape. If it contains
even number of 1s then it replaces each occurrence of 1 s by Os and otherwise it should

replace each occurrence of Os by 1s and halts.
E.g. if input string in tape is #10111# then output should be #00000#, if mput stnng in
tape is #11001# then output should be #11111#

What is primitive recursive function? How Turmg Machine can be used to describe Zero
function and Successor function as defined in initial functions? Explain with proper
example. ,

Describe working mechanism of Multi-tape Turing machine. How it differs from multiple
head Turing machine?

How Universal Turing Machine (UTM) is different from Standard Turmg machine? How
Universal Turing machine works? Explain with proper example.

What is undecidability? Describe recursive and recursively enumerable language with
suitable examples of each.

What is complexity theory? Why it is important to deal with computational prabien‘ s?
Explain NP-Complete problems with suitable examples.

sk ok

B3]
[4]

[2+5]

[2+5]
[146]

[5+2]

[3+4]
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. a) Write fegular expressions for the language which generates strings of even length

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. - ’

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

over the alphabet ¥ = {a, b}. ' [3]
b) Define Induction Principle. Explain Pigeonhole principle with suitable example, [1+3]
Design a DFA that accepts a language L(M) = {we{0, 1}* Every 0 in w has 1
immediately to its right. Test your design for 0010111, 1011010111 and also show the
steps involved. - o (7]

. State the pumping for regular languages. Use pumping lemma for regular languages to ‘

. show the Language L= {a" : n > 0} is not regular. ‘ o - [2+5]

. List:closure properties of regular language. Show that regular languages are closed under

“intersection. | : » » : o 7 [2+5]
Design a Pushdown Automata (PDA) which ‘accepts all t‘he‘s-trings for thé"language-
L= {a""a"™ :n, m > 0}. Check your design for the string “aabbbaaaaa”, o [2+5]
. ~Convert following CFG into CNF with explanation of each steps. G = (V, &, R, S),
- where : o ‘ :
V={§,A, B,ab},

- 2={a,b}, , ‘ : :
R={S— ASA|aB, A - BIS, B >ble}. | | [7]
Design a Context Free Grammar for the language L = {a'blc® |i, b k20andi+j=k},
Derive the string “aabeec™ and also draw parse tree for the same. {77
Design a Turing machine that takeg binary numbers as input and computes
I’s complement operation. Hence test your design for #1004 to # 011#. . , 171
Describe the working of & Turing Machine along with a block diagram. How can we
represent configuration of a Turing Machine? State and explain with example Rules for
Combining Turing Machine. [3+2+5]
Explain undecidable problems shout Turing machine and grammar. Show that
complement of recursive language is recursive, [3+4]
Explain about Halting problem with example, ‘ - 3]
Explain about class-NP problems with examples, 4]

12.
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1. Formally define regular. expressions. Explain the diago

example.

Candidates are required to give their answers in their own

words as far as practicable.

nalization principle with an

2. Distinguish between determiuistic and non-deterministic finite automata. Design a DFA

with £ = {0, 1} which accepts the strings with an even

1}

.

concatenation and kleene star operation.

Define what is a closure property. Prove that regular langu

5. Explain ambiguity in CFG with example. Write the CFG for
' orj=k}. Generate the strings a® b* ¢* using your grammar.

6. Define Chomsky Normal Form.
Convert the following CFG into CNF.
G=(V,Z,R,S) where
V={3X Y}

L ={aDb,c}

R given by
S—aXbX
X—a¥ oY |e
Y--»X e

=~

Differentiate between Finite Automata and Pushdown Automata. Des

i T n
accepts all the strings of languages L={a"b¢ f:n>1}

8. Design a single tape deterministic Turing Machine that accepts
L= {wcwR s w e {0, 1}* and ¢ is single 0 or 1 ot e (empty string).

3. Construct an NDFA for the language (ba)*U(bab)*. Convert the NDFA into 2 DFA.

ages are closed under union,

number of 0°s followed by a single

the language L= {a' b/ Kiis

ign a PDA which

=
[\
B
LA
[t

ey
~3
[

9. Compare Turing machine with PDA and FA. Explain Chomsky hierarchy of language

with suitable diagram and examples.

[4-+4]

10. Define the term Turing Decidable. Show that Union and Intersection of two recursive

languages is recursive.

11. What is the significance of a Universal Turing Machine? Explain its working mechanism. [

12. Explain NP-complete problems with example.
o
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L
+
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Assume suitable data if necessary.

Determine Regular Expression for the following Language L={ we {a,b}*: W contains
at-least one 'a' OR at-least one 'b'}. 21

Prove by using Principle of Mathematical Indication: [5]
. 2

n“+n
142+3+..+n= ; for n=0

Define configuration of DFA. Design a DFA that accepts the language L={we {a,b}: w
has neither 11 nor 00 as substring}. [2+5]

Convert following NDFA to DFA. ] [7]

State pumping lemma for regular language. Show that L={ a"ba" : n>0} is not regular. [2+5]
Construct CFG for following language: L={ww": we {a,b} *}
Also, use the grammar to derive the string "abba" and draw parse tree for it. [71

Define Chomsky Normal Form.
Convert the following CFG into CNF.
G= (V,Z,R,S) where V={S, A, B, a, b}, Z={a, b}, R given by -

s —» AB

A— aAAle.

B—bBB/e [2+5]
Design PDA for following language: L—"—'{az“b3n :n20}

Also test your design for "aabbb". [7]

Explain a multi-tape Turning Machine. Design a single tape deterministic Turing
Machine which accepts the given string w over alphabet ¥={a, b, ¢} and w contain equal
number of a, b, ¢. [2+5]

Differentiate between Context Free and Unrestricted Grammars. Design a Turing
Machine that replaces symbol 'a’ with b and 'b' with 'a' for any string w € {a, b} *. Show

the processing of machine (configuration transition) for string "ababa". [2+5]
What do you mean by Church Turing thesis? Show that the union of two recursively
enumerable languages is recursively enumerable. [3+4]
_ What is "Halting Problem"? How can you prove that it is unsolvable? (51
Define polynomial time reduction. Explain P and NP problems with examples. [1+4]

sekok
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- following Regular Expression: (ab U bb)*a

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. _

The Jigures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define Regular Language. Write regular expressions for the language in which strings
start and end with same symbol over alphabet >={a,b}. [3]

Explain Diagonalization-principle with suitable exémple. _ [4]

Design DFA for following Language [, = {w:w € {a,b}*, w has even humber of 'a' and
odd number of 'b' }. Also Test your design for "aabbb", [5+2]

Construct NFA an convert it to its corresponding DFA for the language represented by
' [7]

What is the application of pumping lemma? Use pumping lemma for regular languages to
show the language L={a": p is prime} is not regular, [2+5]

Write a context free grammer for he languageL*—“{w‘a{a,'b}* : w has equal number of a's
and b's}. Use lefimost and rightmost derivation to generate strings "aababb". Also draw _
parse tree for the same. : [7]

Define Ambiguous Grammer with example. Convert the following CFG into CNTF with
explanation of each step. [2+5]
G={V, 2, R, S} where . : : '

V={S, A, a,b} is set of variables

2= {a,b} is the Alphabet of terminals

R={S —aAbbAale, A—+SS}; Note: e donates "Empty String"

S is Starting State ‘

Design a PDA which accepts all the strings of language L={a"b"c"d": n,m>0}, [7]

Design a Turing Machine that recongnizes the string of matched parenthesis. Alsc, tast
your design for "(())()" showing all configurations, o [5+2]

nLn n

. Explain how unrestricted grammar can be used to generate the language L= {a"b"%" : n>

o}. Describe the structure of different types of grammars as defined by Chomsky
Hierarchy, ' ‘ [542]

- Define Church Turing Thesis. Why is it called a thesis? | , [2+1]

- Define Recursive and Recursively enumerable Languages. Prove that the complement of

recursive language is also recursive, [2+2]
Describe the working mechanism of Universa] Turing machine with example. [5]

Define computational complexity and polynomial Time Reduction. Explain Class NP-

Problems. [2+3]



33 TRIBHUVAN UNIVERSITY “E’.‘EEL“,, .

INSTITUTE OF ENGINEERING Level BE Full Marks | 80

Examination Control Division | Programme BCT Pass Marks | 32
2075 Ashwin Year / Part m/1 Time 3 hrs.

Subject: - Theory of Computation (CT502)

RN N N

Candidates are required to give their answers in their own words as far as practicable.
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Assume suitable data if necessary.

a) Write a regular expression for the language in which strings start and end with
different symbol over alphabet » = {a,b}.

b) Define Diagonalization Principle. Explain Principle of mathematical induction with
suitable example.

‘What are the components of finite automata? Design a DFA that accepts the strings given

by L= {we {a, b}*: whas pumber of a divisible by 3 and number of b by 2}.

“List closure properties of regular language. If M and N are any two regular languages

-+ then show that L = (MUN) is also regular language.

‘. Write the statement of Pumping lemma for regular languages. Show that L = {a“b“ ,n> O}

" is not a regular language by using pumping lemma.

10.
11.
12.

Write Context Free Grammar for the Language L= {aibjci i, j> 0} over the alphabet
Z——- {a,b,c}. Use Leftmost, rightmost derivation to generate strings “aabbbece”. Also
draw parse tree for the same.

Convert following CFG into CNF with explanation of each steps. G=(V, %, R, 8S), where
v={S,XY,ab,c},

Y ={a, b, c},

R = {S—aXbX, X—aYbY[XYle, Y—aXle}.

What is additional feature PDA has when compared with finite automata? Explain.
Design a Pushdown Automata (PDA) which accepts all the strings of language

L= {a"bmcz";n,m > 0.
Design a Turing machine that increments any binary strings by one with z: {0,1,#}.
Hence test your design for #4114 to #100% . '

How multi-tape Turing machine is different from multi-track Turing Machine? Does any
variation of Turing machine have more computational power than standard Turing
machine? Explain.

Describe in detail about on universal Turing machines with example.
Explain the Church Turing thesis. Show that the “halting problem” is undecidable.

Explain NP hard and NP-Complete Problems with reference to polynomial time
reduction.
kg

13]

[143]

[1+6]

[2+5]

[3-+4]

7

7]

[2+5]

[7]

[2-+5]

5]
[3+4]

(5]
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Assume suitable data if necessary.

What = are regular expressions? Find the equivalence classes for the set
N={1,2,3,4,5 ..} corresponding to the equivalence relation R = {(a, b): (atb)is even

number}. _ : {2+5]
Explain finite automata with their application. Design a DFA that accepts the language
L= {we {a, b} : w must have either aaa or bbb as a substring}. ; [2+5]
Convert the following NFA into it’s equivalent DFA, - o (7]
; N ‘MW'J L
. o
el VAR

. State the pumping lemma for the regular languages. Show that the Lénguage

L={0"|n>=1} not regular e.g. .

Cifn=1,w=0,n=2, w=0000.n= 3, w= 000000000 . ‘ o [2+45]
Define context free Grammar (CFG). Show that L = {a"b*"c™ : n > 0} is not context free
language by using Pumping lemma for CFL. o [2+5]

10.

1.

12.

Convert the following CFG into CNF. G = {V, T, P, S} | : [7]
Where, V.= {S, A, B, C, a, b, c} '

T={a,b,c}

P={S—»ABAlabA| BC,AaAls,B—baBlc, C—aC)

Design a push down automaton (PDA) for L = "™ :n>1). Heice test for “aaabbb”

and “aabbbb”. [5+2]
Define Turing Machine. Design a single tape deterministic Turing Machine which
reverses the given string w, over alphabet 3. = {a, b}. « _ [2+5]

Explain how unrestricted grammar can be used to generate the language
L={a"b"%":n>0}. '

Is there any difference between CFG and Unrestricted grammar? Explain [4+2]
Explain encoding technique of universal Turing machine. Show that complement of
recursive language is recursive. ‘ = ' ORI [5+4]
What do you mean by Church-Turing Thesis? State when a problem is said to be
decidable and give an example of an undecidable problem. . : [2+2]

Explain P and NP class of problems. [5]

ek
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1. State the diagonalizabl¢ principle. Use principle of mathematical induction principle to
prove n*—4n’ is divisible by 3 forn= 0. [3-+4]

7 What is the significance of finite automata? Design a DFA that accepts the strings over an
alphabet Z: {0,1} that either start with 01 or end with 01. Hence test your design for any .

~ two strings. ' [1+6]
3. Differentiate between DFA and NDFA. Convert the following NDFA to its DFA. [2+5]

4. Define Closure properties of Regular Language. Prove that regular Language are closed

under Union, Intersection and Complementation operation. [1+6]
5. Define pumping lemma for context free language. Prove that language
L= {WW‘W e {1,0 { is not context free. ‘ ' [2+5]
6. Convert following CFG into CNF with explanation of each steps. G=(V,Z,R.8), where n
V = {S,AB,abj, '
= {ab}

? R = {S—ASB|e, A—>aAS[a, B>ABbe}.
7. Mention role of parse tree in context free grammar. Design 2 PDA that accepts
L = fa"b*™ n >0} and check it for string aabbbbb. [2+5]

8. Design a sihgle tape deterministic Turing machine which accepts all strings defined for
the language L ={a"cb" :n= 0} over alphabet Z= {a,b,c}. [5]

9. Design a multi-tape Turing machine which act as Copying machine over the alphabets
Zr— {G,‘i} that transforms string of the form 104" into "#10#10#". 51



10. Deﬁne unrestricted grammar. i:xplam possible extensmns Of Turi mg maclune in brxef. ' [1+§]
11 What is universal Turing machine? How Universal Turing machine works? Explam [51
12. Explain Halting problem. Is it solvable problem? Discuss. ; , ‘ 4]

13. What are two factors affecting the computational complexity of a problem? Expléin class
NP with suitable example. ’ : _ - [1+4]

ek
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Explain dovetailing technique with suitable example. Write a regular expression for even
number of 'a' followed by odd number of o' over an alphabet X = {a, b}.

Differentiate between NFA and DFA. Design a DFA that accepts the language
L={x:xe {0,1}* | 10110 does not occurs as a substring in x}. Verify your design with
supporting examples.

State Pumping Lemma for Regular Language. Use Pumping Lemma and prove that
Language L= fwiwe {0,1}* , and w has an equal number of 0's and 1's} is not regular.

_ Why is NDFA important although it is equivalent to a DFA? Design NDFA which

. accepts L={W | We{a,b}*such that W contains either two consecutive a's or two

10.

11.

12.

consecutive b's}.

[3+4]

12+5]

[2+5]

[2+5]

Define ambiguity in CFG. Write CFG for L=we {a,b}*:wis a palindrome} and also

.

draw parse trees for the derivation of any two strings of length even and odd. -

‘Define Chomsky Normal Form (CNF). Convert the following CFG into CNF.

G=(V,Z,R,S) where V = {S,A,B,a,b}, L= {a,b} and R is given by
{s—>A,8S—>B,A—>aBa,A—>eB- bAb,B —>e}. Where e is empty symbol?

Design a PDA that accepts those strings "having total number of 'a' equal to the sum of
number of 'b' and '¢' with sequence of a,b,c,(i.e a'bick ;1= j+k). Hence test your design

2451

[2+5]

711

for the string "aaaabbec”.

Compare Turing machine with Finite Automata (FA) and Push down Automata (PDA). [51
Design a Turing machine to accept language L = {WWR | We {0,1}*}. Show processing

for the string 101101. [5]
Explain unrestricted grammar with suitable example. Is unrestricted grammar is superset

of Context Free Grammar? Justify your answer. [4+3]
What is recursive language? Mention its properties. Prove that "A language is recursive if

and only if both it and its complement are recursively enumerable." . [2+2+5]
Define Computational Complexity and Polynomial Time Reduction. Also explain NP

hard and NP-Complete problems. ‘ [2+3]

Rk



|
w



43 SRy N S DO - Back 2066 &L
INSTITUTE OF ENGINEERING Level BE | Full Marks | 80
Examination Control Division | Programme  BCT Pass Marks 1 32
2073 Shrawan Year /Part | IU/1 Time 3 hrs.

10.

11.

12.

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

State pigeonhole principle. Prove the following statement by using mathematical

Kkt

induction; 1x11H2x21H43x3 e +nxn! = (n+1)1-1 where (n21). [2+5]
‘Define Configuration of DFA. Design a Deterministic Finite Automata (DFA) for
language L ={w&{0,1} :w has both 01 and 10 as subsirings}. Verify your design by taking
one accepted and one rejected strings. [2+5]
“Construct a NFA for the language (ab*a U b*aa). Provide any two accepted strings and
two rejected strings. : (71
. State pumping lf;_rnma for regular language and use this theorem to prove that

L ={a"b® :n>1} is not regular. : ’ [7]
Construct a PDA which accepts the language L={a"b™"c" n,m2z 1}. Verify your

design by taking s string "abbbcc" as example. [7]
What is Chomsky? Normal Form (CNF)? {S,L,M,N.a, b,c}, Z: {a,b,c} R

R = {S — MaN|bL|bM,, L — ablcN[Mlle ,M = alcM,N —> abN} and § is the start symbol. ~ [2+5]
Construct a CFG for the language L=a"*",n>0 and use this grammar to generate the

string aabbbb. Also construct the parse tree. - : - 52
Design a. Turing Machine (TM) which accepts the following language |
L={W&{x,y,z} *:w has equal no. of x's,y's and z's} . Verify your design for the string
“Uxyxyzz#". [6]
Design a two tape Turing machine that acts as a binary adder. Assume both the strings are

kept at first tape and separated by a semicolon and output is desired at the same tape. {71
Explain Recursive and Recursively Enumerable Languages with suitable examples of =
each language. -~ : [4]

Define unrestricted grammar. Explain, how unrestricted grammar can be defined as super

set of CFG and Regular Grammar? Explain the church-turing thesis. [2+3+4]
Explain class P and NP problems with example. What is NP-complete problem? [5]
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.- a) Define Catesian Produgt. Use Mathematical Induction to show : [1+3]
LIH220 . nnd = ()] forn 2 | | 2 SR
b)  Find the x‘egular expressién for the language L = {W ¢ {0, 1}*: has 0101 as substring.  [3]

2. Construct a DFA over {a,b} accepting strings ‘héving ‘ézve‘n umber of aud odd number

Jofb. | . R
3. Dcﬁne DFA formally. State and prove closure properties of regular languages. " 71
| 4. Deﬁne‘ pumpinglem,n“awfor regular language. Use pumping lemma for regular language to
~.show L ={a"ba" forn= 0,1,2

..... .} is not regular, L | s
',‘:”"T‘TDeﬁnebthe configuration- of PDA. Design a.PDA that accepts L={a™",n>0} and

. check the string aaaaaabb, R 7]
6. Define context free grammer.Convert the given Context Free Grammar (CFG) into .
- equivalent CNF | ~ : 28]
S>AB
A—aAAle ) | v . :
- B-bBB f‘é, frf{ere:eme'z’ms empty syﬁlbol ;}v' Sy SRR
7. '2) Write a CFG for the regular expression R = 0*1(OU)* £ 4]
b)  Use concept of closure propertv to prove that intersection of Context Free'Langilages E
is not Context Free, ECE L e | 3
8 Des:tgnaTurmgmaahme ‘eowmput»etheﬂmctlon f(n)=n+1, where n be a binary string,
Show the processing for the string 10111, A .“ [6}-
9. Define Multitape Turing Machine. With the help of suitabe example, explain how
Universal Turing machine works. . | C [245]
10. State Church Turing thesis, What is a recursive language? ‘ T | [2+2]
11. Show that if a language L and its complement both are reéursively enumerable, then I,
and its complement is recursive, Explain the halting problem, - [4+5]
12..Write short notes on: L SRR ‘ * ‘ (5]

a) Computational Complexity
b) NP hard and NP Complete Problems .. .

Hokok
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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v’ The figures in the margin indicate Ei ull Marks.
v Assume suitable data if necessary.
1. Explain what an equivalence relation is. Show by induction that for any n 2 0,
14+2+......4n = (0*+n)/2. [2+3]
2. Let Y = {a,b}. Write a regular expression for the language with all strings in 2* with no
more than three a's. [3]
3. Formally define a Deterministic Finite Automation (DFA) [5]
4. Design a DFA accepting strings over the alphabet {0,1} defined by {0 0}* {11}*. [5]
5. Convert the following non-deterministic finite automation to DFA. 51

6. State the pumping lemma for regular language. Show that the language L = {a" : n is

prime} is not regular using the pumping lemma. (51
7. Define Context Free Grammar (CFG) along with an example. | (51
8. Convert the following CFG to Chomsky Normal Form (CNF) (5]

G=(V,%,R,S) where V= (S, A, B, a, b}

2 = {a,b}

R = {S—aAbB, A—aA, A—a, B—bB}

9. Design a pushdown automation to accept L= {WWR‘; we {a,b}*}. Show how it accepts

the string "abbbba". [5]
10. Using the pumping theorem for context frec languages show that L = {a"b"¢" : n 2 0} is

not context free. (5]
11. What is a Turing machine? Describe its operation. [5]
12. Construct a Turing machine to transform uwly into LWL, where w is a string

containing no blanks and LI represents blank. (71
13. Construct a Grammar to accept the language L = {a"b’¢" :n 21} ' [5]
14. Explain the Church-Turing thesis. Show that the Halting problem is undecidable. [3+7]
15. Explain what is the class P. Describe the Traveling Salesman Problem. ' [3+2]

ok
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, ‘Wh-at are the differences between a DFA and a NFA? Convert the following NFA in to its

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. .

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define countably infinite and uncountable sets with example. Use principle of mathematical
induction to prove (5"-1) is divisible by 4 for all integers n 2 0. [3+4]

" Design a Deterministic Finite Automata (DFA) for the regular expreésidn (a(ab)*b)*. Verify

your design by taking one accepted and onerejected strings. [5+21 .
: State pumping lemma for regular languagej Use this lemma to prove language,
L5f—*.fz~'{a“2 :n20} is not regular, ‘ c . [2+5]

equivalent DFA. [2+5]

Construcf CFG for language, L(G) = {a"b" :m,n>0,m> n}. Use this grammar to gener'ate
string "aaab". And also draw the parse tree. ’ ' : : . [4+1+1]

Convert following CFG to CNF o : [51

G=(V,%,R, S), where
V=1{S,A,B,ab}

" T={a, b}

‘R={S—>aAb|Ba|A,A—>SSe,B—e} |

Define the term ambiguity and inherent ambiguity in parse tree. For a CFG given by G=(V,

5, R,S)withV={8§},Z= {a} and production rules R is defined as: [4]
S —» S8, '

S—a
Obtain the language L(G) generated by this grammar.



8. Designva PDA that accepts language, L = {z_i;"b;n : nxl} . Test your design for string "abbb".[5+1]

9. Write the differences between CFG and unrestricted grammar with example. Design a Turing .
machine that reads binary string and doubles the number represented by that string. A binary |
number is doubled if a '0' is added on the right end of the number. [3+5]

. 10. Define head shifting and symbol writing Turing Machines. Design a Turing Machine (TM)

| "~ which computes following function f{w) = wwX, where w® is the reverse of string and
-~ w e {0,1}* If your input string is #01#then TM should give the output string as #0110#.. [3+6] o
1L Define class-P and class-NP problems with- example. How do they relate to NP-complete . I
problems? : ' v ‘ st - 5] i
12. What is an "Algorithm" according to Church-Turing Thesis? Why is ‘it called thesis and nota . L

theorem?- Prove that if a language L' and its complement 'L' both are recursively
enumerable, then L is recursive. o T [2+1+6]

: ok ‘ ‘ R
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(Candidates are required o give their answers in their own words 83 {ar as practicab}e.
Attempt All questions. :

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

ENENENAN

1 State and explain pigeon-hole principle with an example.

9. Prove that 1 + }- + L F ot N ~ = _2_ using mathematical Induction Principl {41
. 2 6 12 Cn{n+]) n+l .
3 DesignaDFA that accepts the language given by L= {we& {0,13%: W begins with 0-and
' onds with 10}. Your design should accept strings like 010, 011110, 600010, 01011010
and should not accept strings like 1010, 001 1,01011. {6}
4 Findthe regular expression _represemed by NFA M= (X, 3. A, s, F) where

o K= {00,919 B, 4 qs}, I= {a,b}, 540 F={qs} and Als given as follows. 5]

5 Show that L= {we {a, b} W has equal number of a's and b's} is not regular by using
;pumping lemma for regular language. You may use closure properties along with
pumping temma:

6. Explain about decision algorithms for regulaf language.

} 7. State and proof the pumping lemma for regular language.

“ 3. Prove that language which contains set of strings of balanced parentheses is not regular..

2 9. Define 2 con‘text-free Gramimer. Convert the following productions into chomsky

| Normal form. A [2-+4]
‘ © -5 abAB

. A —> bAB/E

B —» BAa/AE

10. Describe the trausition function of push-down Automata. 4]



13,
14,

15,

- 3 '\v 0 f»

- Design a Turing machine that reads binary strings and counts the number of ’sin the

sequence. [f there is- odd umber of 1 in the input string; machine just halis with doing
ﬁsihing. Otherwise machine should add 1 to'the input binary number if it is even number
ém;gi; subtract | from the input binary number if it is odd mumber, For sxample if input
string is #1110, it just halts after counting odd numiber 6f 1's. For #1014, #t subtracts 1 to

get #1004 and for #10104, it adds 1o get #1014, 7

. Let M1, M2 and M3 be three Turing machines, can you combine these three Turing
-machines to get new Turing machine M7 If yes, elaborate your idea with required theory

and illstration, Explain-unrestricted grammar with suitable example. | - 5+5]
What i3 universal turning machine? Explain with example, how universal turing
machine works? . o [5
What do you mean by Church-Turing Thesis? Explain Turing recognizable languages
and Turning decidable language with suitable examples. , [2+2]
- Why computational complexity analysis is required? Define class NP and explain how
Traveliing Salesman Problem (T8P) is Class Np problem. ' ' [1+4]
e |
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W Artempt All questions. - E '

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. Justify that “The complement of diagonal set is different from each row sets.” with the
help of diagonalization principle. Show that if 30+2 is odd then n is odd by using proof by

contradiction technicue. [3+4]

2. Design a DFA that accepts the language L = {x € {1,1}*: x hasan even number of 0’s and
an even number of 17s}. Verify your design for at least two strings that are accepted by
this DFA and 2 strings that are rejected. v - [5t2]
3. Show that for any Regular expressior R, there is a NFA that accepts the same language
represented by R. Construct a e-NEA for regular expression bb (a U b)*ab [3+3]
4. Use pumping lemma 0 prove that L = {2’ b* :n> 1} is not regular. 41
5. Consider the regular grammar G = (V, Z, R, S)where 4
C. N={S,ABab} L= {a,b}

{S__—}abA/B/baB/e

o féonstrUC‘t 4 finite automaton M such that L M) =L(G)

S Wnte context free grammars (CFG) for the languages L1={a™b"c" :méi‘,nz1}«9»:5anc17,,-’{-’"'
Y12 ={a""¢™ m21Ln =1} . Do you think that L=(L1{1L2)is also context free? If not

prove that the language thus obtained is not coniext free by using pumping lemma for
context free language. . : [4+6]

7 - Convert following CFG into CNF with explanation of each step. G; (VZ.R,S), where [6]

V=1{8,X,Y,Zabc}
T={ab,c} . o - .
R={8->XYZIXYlaZ, X-»abX|e, Y-bY|cZlab, Z—aXZ}

1o/

Design a PDA that accepts all the palindromes defined over {a, b}*. Your design should

~ accept strings like ¢, a, b, aba, bab, abba, babab ete. 51

9. Define the term conﬁgﬁratibn of Turing Machine. Désigﬁ a Turing machine which
accepts the set of all palindromes over alphabets {01y : [2+5}

10. Is Turing Machine a complete computer, support your answer in reference to different
roles of Turing machines? Justify that unrestricted grammar can generate the language
L={"b"c":n21} '

11. Define Multiple tapes Turing machine. With reference to laaguage they accept, compare
Multiple tapes Turing machine with single tape Turmg machine. [4}

[3+3]

ks

. “Turing machines is believed to be the ultimate calculating mecianism”, elaborate with

Pk
2

the help of Church-Turing thesis. How halting’ problems suffer the computational
procedures? Explain with suitabﬂl‘e‘e}_;ample’.j ok , [5+4]

13. With reference to Polynomial Time Red ucibility, explain NP hard znd NP- Complete
Problems. ' '

-

{51

2 g
pE s
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Candidates are required to give their answers in their own words as far as practicable.
Attempt Al questions.

The figures in the margin indicate Full Marks

Assume suztable dam if necessary '

FRR T

.F‘Explam the mductmn pnnc1ple Wlth smtable example o o - 131

N =

In a class of 49 students prove that there will be at Ieast one month where 5 or more

. 3. Differentiate between DFA and NDFA. Deﬁne a DFA that accepts the language

L={Xe{0,1}*: OIIOoccursasasubstrmng} y B [3+4]

4. Des1gn an NDFA for a language defined as (ab)*(ba)*uU aa* Give two strmgs that are
' ,w-‘:accspted by this NDFA and two that are rejected. - o [5+2]

‘5-.{51 ‘Show that ifa language is regular. then 1t is accepted by ﬁmte automata. : ‘ 7]
+6.!'State ‘Chomsky Normal Form (CNF). Constructruct a Push Down Automata (PDA) that

. accept° the language L = {a" b2“]n> 0} [2-1-5],

i Wnie a CF.G to generate a Ianguage a = {a" Dm cm d% m, n 2 1}, SHOW hOW this .

Let'G =(V, I, R, S) be a CFG, then prove that any string W E L (G) of Iength greater"
thar ¢ G) vzl can be rewritten as W = uvxyz in such a way that either v or y is non

~ empty and uv"xy"z is in L(G) foreveryn>0 - S | 71

9. Define the symbol wntmg machine and head moving machme How can these be

combined'to’ form complex Turing machines? Explain. e . [3+4]'

o 'k 10. Given the st,artmg conﬁguratmn (s, DuWu) de31gn a Turing machine to compute .

S (h D uWu Wu) where h is a halting state and ‘W' contains only non blank aymbols but-

‘ can be empty. ' , ' - | [6]

- 11. What is recursive function theory. ' . : | o | N - [4]
12. What is church-turing thesis? Explain. | D O
13. Prove that if L is recursive then L is also recursive. S [5]
14. ‘What is class- NP? Explain. - S : (5]

gk

students have their bu'thday 417 .

tgr mmar can generate the strings a* ‘bt & : « . [57172]'" -
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v’ Candidates are required to give their ansWers in their own words as far aé practicable.
v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. Define the Cartesian product. What is the use of Pigeonhole principle? G +2]
2. Use mathematical mducuon to prove the followmg 142+ s +n=n(n+1)/2 - 4]
3. Design an NDFA for a language defined as (baUb)* U(bbUa*) Give two strings that are - RS
accepted by this NDFA and 2 that are rejected. [5+2]
4. Define configuration in reference to FA. Prove that regular language are closed under
Kleene-star. : [2+5] -
‘5. What is pumpmg lemmia for regulzu languages? Can you use this to assert a language is
- regular?. Justify your answer thh reference to the language L = {a" bm ¢":m,n>0} - [3+4]
6. Formally define PDA. Design a PDA to accepta language L= {a"bc" :n20} = [2+5]
7. Where is the main application of pumping lemma? State the pumping lemma for context §
- free languages and explain w1th suitable examples. , B 2] I
8. Write a C.F.G to generate a 1anguage L= {a4 | n>1}. Convert thisto CN.F [3+4] =
9. What is a turing mach1ne‘7 Define the term configuration in reference to a turing machine. [3 3]
10. Construct a Turmg machine that replace every 0 and 1 with every 1 and 0 in binary string
(i.e. f(a) = a, where "a" is a binary strmg) o [6]
11. Whatis unrestricted grammar? Explam - ’ )
12. What is universal turing machine? Explain. ' , - 4]
13. Prove that if L recurive then it is recurswely ennumerable. ‘ I )
14. What is class P? Explain. ‘ : ‘ o : - [3

kHk
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figiires in the margin indicate Full Marks.
Assume suitable data if necessary.

Define Gray Code. Design 3-bit binary to gray code converter circuit with necessary truth
table and circuit diagram. [2+3+1]

Define positive and negative logic. Realize X-NOR gate using NAND gates only. [2-+4]

3. Simplify the Boolean function F (A, B, C, D) = X m (0,1,2,4,7,8,9,10,12,15) and don’t

10.

care condition (5,11,13) using K-Map and implement by only NOR gates. [4+2]

Realize the following logic function using a single 1:8 demultiplexer and necessary logic
gates, [6]

Y(A,B,C,D)=%n(0,2,3,5,7,8,10, 13, 15)
Design the full-subtractor circuit using decoder and required logic gates. What is a

combinational logic circuit? [4+2]
Show logic diagram, excitation table and characteristic equation of SR flip-flop. [1+2+3]
Explain the operation of 4-bit serial in —serial out shift register with a clear circuit and
timing diagram with a positive edge-triggered clock. [4+2]
Define a ripple counter. Design an asynchronous mod-11 up-counter with negative edge

- triggering clock. [2+6]
Design a mod-5 synchronous counter using JK flip-flops. (7]
Define the propagation delay time. Draw the schematic diagram of a 2-input TTL NAND
gate and explain its logic operation. [2-+6]

11.

12.

Design a sequential machine that has one serial input X and one output Z. The machine is
required to give an output Z = 1, when the serial input X contains the message 1010. Use

T flip —flop. [10]
Sketch the block diagram of the digital frequency counter and describe its operation. [5]

wadek
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Candldates are requlred to give then‘ answers in the1r own WOI‘dS as far as practtoable
Attempt AUl questions.

The figures in the margin mdzcate Fi ull Marks.

Assume suztable data if necessary.

. Convert decimal 39 1nto Gray code and Excess 3 code Use 2 S complement method to

- perform the’ followmg addltton( 28+1 D). s ST [2+2+;3]‘ o
What is the 1mportance of De—Morgan s laws?: Show how a two~mput XOR gate can be ‘_
constructed froma tw0~1nput NAND gate with requlred expressxo NN - [2+3]
Implement the followmg flmctlon using K-Map. F(A B C D) Z(O 2 4 5 ll)+d(3 / 12 15) o
Implement the function using NOR gate only. ‘ \ - f4+2] B
What is a priority encoder‘? Find out the snnplest loglc clrcult f01 “e” and “f” segments of :
the BCD —-to-seven segment dxsplay decoder S A [2+3*’-3] R

v Des1gn 532 hne decoder usmg 3x8 line decodes and necessary loglc gates o [5]
De51gn and explam the cncurt to add the followzng bxts 1011 and 1100 usmg block- : S

- diagrams. - : ‘ 51
W1th the help o;f RS ﬂlp ﬂop, reahze JK ﬂlp—ﬂop wnh usmg excxtatlon table and requlred X
expressions. - . e e | : -6

'Differentiate between synchronous and asynchron0us ‘c’o’unten‘Design 3-bit Syhchronous SRR
‘ down counter usmg JK flipflops. -~ | L, R | [2%6] L

‘ Descnbe the operation of 4-b1t parallel-m senal out (PISO) shlft regtster w1th ‘nmmg ‘ .
‘dlagram of 1011 datainput, = ke o [3+3]

10. De31gn a sequentlal machme that has a smgle mput ‘x and smgle output ‘y’ The machme o

is required to 'give high - output (y=1) When it detects the serlal sequence of

x=1101 message. Use T flip-flops only, ST
11. Explain the characteristics of CMOS gates and explam loglc operatlon of CMOS 2~mput . _
NOR gate circuit with its truth table, - s [3+5]
12. Describe the operation of frequency counter. AR ERC s [4] L
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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. Perform the following
(1) (1 1 1O)gray = ( ) BCD
(i) (1430)10 = () excess-3
(iii) Use 2'S complement method to perform the addition (-28 +17). _ [2+2+4]
2. State and prove De-Morgan’s theorems with necessary diagrams. Realise Ex-OR Gate
using NAND Gate only. | - [543]
3. Realize Full Adder Circuit using a 2x4 decoder and using logic gates. (8]
4. Draw the simplest logic circuit for “a” segment of the BCD-to — seven segment display
decoder and realize the simplest logic expression using only NOR gates. [4+3]
5. What is the Sétup time and hold time of a flip-flop? With the help of excitation table and
K-map, convert SR flip-flop into JK flip- flop. ‘ [2+6]
6. Explain the operation of 4 bit serial in serial out ( SIPO) register with timing diagrams for
the given data pattern 1010. 71
7. Design mod-5 Gray code synchronous up-counter with negative edge triggering clock
system. ( Use JK flip-flops). [8]
8. Draw and explain the schematic diagram of TTL NOR gate and explain about CMOS
characteristics. [4+3]
9. Explain the operation of frequency counter with the help of a block diagram. » [6]
10. Design a sequential machine, that has one bit serial input (X) and one output (Z). ‘The
machine is required to give an output Z = 1, when the input contains the message 1011.
Design the machine using T flip flop. [13]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt Al questions,

The figures in the margin indicate Full Marks.

Assume suitable date if necessary.

. What is a Gray code?‘How is it different than binary code? Convert (10110); to Gray

code? ‘ . [2+2+42]
2. State and prove De-Morgan’s theorems with necessary diagrams and prove that positive

NAND equivalent is equal to negative NOR, R [2+4]
3. Simplify the following Boolean function using K-map and draw the circuit of simplified

expression using NOR gates only. ' [6]

F=2m(7,9,12,13,14,15) + don’t care (0, 2, 3, 5). )
4. Implementations the following Boolean function using a single 8:1 multiplexer. |

F(A,B,C,D)=3xm (2,4,5,7,10, 14). , [5]
5. Realize a full-substractor logic circuit using a single 1:4 demultiplexer and necessary

logic gates. ‘ _ [5]
6. How do you eliminate the switch contacts bounds circuits? Explain the operation of
- hegative edge triggered RS flip-flop along with excitation table, , [3+5]
7. Explain the working function of PISO register with timing diagram of 1010 data input, [6]
8. What is an asynchronous counter? Design a synchronous counter with couﬁting sequence: |

000, 001, 011, 111, 110, 100, 000, ... using JK flip-flop. g [3+6]
9. Modify SR flip-flop into JK flip-flop by helping corresponding excitation table. [6]
10. Design a sequential machine that has one serial input X and output Z. The machine is

required to have an output Z = 1 when the input X contains the serial message 1010, - [12]
11. Explain the operation of three input TTL NAND gate. What is the significance of totem-

pole output in it? . ' [6]
12. How does a multiplexing display function? Explain with necessary diagrams, [5]
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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
V' The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. Define Digital and analog Signal, Explain Gray and Excess 3 code with example. [6]
2. Define positive and negative logic and prove that positive X-OR is equivalent to negative
X-NOR. [6]
3. Simplify the function using K-map F=3(1,2,3,8,9,10,11,14) and D = 3(0,4,12). Also
realize the simplified circuit using NAND Gates. [3+3]
4, a) Design the logic circuit for 4:2 Priority Encoder. [6]
b) Design 8:1 Multiplexer using 4:1 Multiplexer and 2:1 Multiplexer. [6]
5. Differentiate between combinational and sequential circuits. Explain the operation of
asynchronous mod-12 counter with timing diagrams. [2+4]
6. Explain the operation of 4 bit serial in parallel out (SIPO) register with timing diagram. [4]
7. Convert D flip-flop into JK flip-flop and JK flip-flop into D flip-flop. [4+2]
8. Define Synchronous and Asynchronous counter. Design a MOD-10 synchronous counter
and draw its timing diagram. [2+6]
9. Define CMOS parameters shortly and explain logic operation of CMOS 2-input NAND
gate circuit with its truth table. [3+5]
10. Design a sequential machine that has a single input 'x' and single output 'z'. The machine
is required to give high output when it detects the serial sequence of 001 message. Use JK
flip-flops only. [12]
11. With the help of block diagram explain the operation of time measurement circuit. (6l
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‘Candidates are required to give their answers in their own words as far as practicable.

Attempt Al questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.. L B

a) Explain Excess-3 code with suitable examples. K]
b) Perform the folllow_ing‘cocie conversions: | [24+2+2]
(@) (41.8125)0=(" | |

(11) (1 000)2 = (Q)BCD f

(i) (19)10= (")Ex 3code

2. Realize full adder- Cl!‘CUlt usmg decoder and gates Subtract (43)10 from (5710 using 2’s
- .complement method. . e .
3. Realize a followmg logn, expressmn/ u’smg a 4 l multlplexer and standard loglc gates
Y&BO=IIMQ267 .. R (3
4. What isa pnonty e:ncoder‘7 Demgnan octal pnon*y encoder ,ﬁ _ - [2*6]
5. Show logic diagram, charaute% S ‘table of JK th ﬂop and denve its charactenstlcs
i equatmn and excxtaﬁon table e : . : R v
6. |
- and explam one of them ko . e [3+4]
~T. Construct a.;ynchronous T ﬂlp—ﬂopped mod- 12 up-counter and use posruve edge »
triggered.clock. . S : : BRuN
8. A sequentml machme whlch has one mput A and one output Y The machine is requlred
to give the output high when the 1nput contams a seflal message of 1001, use only D flip- .
flops for realizing the design. [12]
9. a) Draw the CMOS logic level profile for both input and output. ' - 3]
- b) Explain the operation of a CMOS inverter with a circuit diagram. [4]
10. What is a method of multiplexing display? Explain with suitable diagrams. [51

11. Explain TTL NOR gate with circuit diagram and truth table. What is a propagation delay? [4+2]

#k
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v Candldates are reqmred to give their answers in their own words as far as practlcable
v’ Attempt All questions, e
v’ The figures in the margin indicate Full Marks.
¥ Assume suitable data zf neces.saiy
. What is BCD code? _Llst the' advantages and dxsadvantages of BCD code. - [1+3]" o
- 2. State and prove De-Morgan’s theorems with necessary dlagrams. Construct XOR gate i
o using mlmmum nu NAND gates. R ‘[2+4]';v_ o
3. Obtain the minimal rm of F(A, B, C, D) = zm(3 4,6,8, 10, 15)+d(0, 2,7, 14) -

the s1mphﬁed result using NOR gate only. . ‘[3*,‘3]’;:?53. S

4. Design a circuit th: ares two Z-blt numbers, A and B, to check if they are equal
= Thecnculthasoneoutputx,sothatx~11fA Bandx—OlsA;eB _ 5]
.+ 5. Design full adder circuit us’mg a 2x4 decoder and gates, RS [4]
o L6, ,Desxgn a 5x32 hne decoder usmg 3x8 line decoder and necessary logm gates. [5]

7. Explam the operatlon of 4 blt senal in serial out (SISO) register with timing diagram of

- 1011 data i input, - 7 [3+3]
8. ‘Explam the Qpératm ltlve' edge tngger S—R ﬂip-ﬂcp With excxtatlon tabie AIso e .
: dgnve its characteris ation and state diagram. Lo [3+2+2]. R
;;9.;; Def'me synchronous‘se Juential mrcmts Fxplam the - operatlon of asynchmnous decade. L
FoE i < anql_cxrcmt dxagram - e [1+6] B
na mod~6 synchronous up counter usmg X ﬂlp flop.’ [1+7]‘ R ;‘}__,
11. Explain the characte CMOS logic families, Draw the schematic diagram ofTTL o

-inpiit AND gate with necessary diagrams, ; _ [3+4]

12 D_es;gn a _sequ@ntlal machi at has one serial inpui: X émd_ one outplii" Z. The machine is
- Tequired to give an output z = | When the input X contams the message 1001. Use S-R
ﬂip-’ﬂop L [10]‘

13. With the help of blovck»-v dlagrarn ieXpiam ‘ﬁlé'ﬂoperation of frequenpy couziter éitcuit ' R 1)
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Explain Gray code with suitable examples.

State and prove the De-margin’s fbemem and perform the addition (-47+27) by using 2’
complement method.

Simplify the function using K-map F=% (1,2,3,8,9,10,11,14) and D = T (0,4,12). Also
realize the simplified circuit using NAND Gates.

Describe the importance of parity bits in communication system. Explain 3 bits even
parity generator circuit clearly.

Realize a full subtractor circuit by combining only one 1:4 demultiplexer and standard

gates.:

uxpiam the Gperamen of 8:1 multiplexer with necessary diagrams. Construct 32:1 MUX
using only 8:1 MUXs.

Explain the serial in parallel-out (SIPO) shift register with timing diagram of 1101 data
input.

E'».pkain the operation of edge triggered J-K Flip-Flop with necessary diagram smd
excitation table.

Differentiate between combinational and sequential logic circuits. Construct and explain

mod-12 asynchronous down counter with negative edge clock triggering system. Use JK
flip-flops and necessary logic gates.

Design the synchronous decade counter using T flip-flop and also show its timing
diagram.

. Explain the operation of TTL two input OR gate with schematic diagram and also define

the propagation delay time and power dissipation.

. With the help of block diagram, explain the operation of digital frequency counter.

. Consider a sequential detector that receives binary data stream at its input ‘X’ and signals

when a serial sequence ‘1011° arrives at the input by making its output’Y’ high,
otherwise output remains low. Design a sequence detector state machine using positive
edge triggered T flip flops.

sk

[4+2]
[2+4]

[5]

[2+6]
18]

[4+2]
[4]

[10]
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3. What is a decoder? Realize a 2-to-4 line decoder as a full adder circuit.

10.
11.

12.

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

. a) What is a gray code? Compare with binary numbers.

b) List the advantages of digital signal over analog signal.

Describe De' Morgan's laws with examples. Construct XOR gate using only 3-inputs
NAND gates.

Simplify the following function using K-map. And also draw reduced circuit using NOR
gate y(A, B, C, D) =M (0,2,3,8,10,11,12,15) and d=TIM(7,13,14).

. a) Explain the operation of two 4-bit parallel adder with neat diagram.

b) Realize the logic circuit of 1x16 DMUX using 1x4 DMUX and gates if necessary.

" Differentiate between combination and sequential circuit. Explain briefly how latch can

be used as bounce eliminator.
Explain how 1001 data can be stored and retrieve n PISO shift register with neat diagram-
and truth table.

Construct a mod-12 asynchronous up counter with positive clock edge triggering
Implement only T flip-flops.

Design BCD synchronous counter with circuit diagram, truth table and timing waveform.
Use T flip-flop.

Draw the schematic diagram of 2-input TTL NAND gate and explain about CMOS
characteristics.

Design a sequential machine with one input x and one output z which gives output z=1
when serial input containts 1011 message. Use K flip-flop.

With the help of block diagram explain the operation of frequency counter.
#k sk

(3]
(3]

[2+3]
[1+5]

[5+2]
[5]
(3]

[2+4]
(7]
[5]
[7]

[4+2]

[12]
[5]
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v’ Candidates are required to give their answers in their OWn words as far as practicable.
v’ Attempt Al questions, : :
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. a) Explain excess-3 code with suitable examples, [2.5]
b) Define combinational logic cireuit, [2.5]
2. Simplify the function using K-map F=310,1,4,8,10,1 1,12) and D=Z(2,3,6,9,15). Also
- convert the result into only NAND gates. ‘ : [6]
3. Design the operation of octal priority encoder with neat diagram. (71
4. Design a simplest logic circuit for 'b' segment of the BCD-to-7 segment displvaybdecoder. [6]
5. ‘Explain the operation of JK flip flop showing its logic diagram, characteristic table and ,
then derive its characteristic equation and excitation table. ’ o [6]
6 Draw a ‘4Alei‘t»»PISO‘*fshift»registeruand explain its operation along ‘with timing waveform :
- with 1101 data load in input, : | - [6]
7. Explain the working principle of 4 bit down asynchronous counter with neat timing -
diagram using negative clock edge triggering. , / e 6]
8. .Désigh a mod-6 synchronous counter using T Flip-Flops with timing diagrams. N VA
9. Describe. the ﬁioltage profile of TTL. Explain the working principle of tristate TTL .
inverter. | v , [2+6]
10. Design a synchronous sequential machine such that it gives output Z=1-if input contains
- the sequence of message 011 and it retains in its own state in other condition giving
output zero. Use RS-Flip-Flop. : : [11]
11. Draw the circuit diagram of 3 input CMOS gate and explain its operation, [6]
12. Ilustrate time measurement circuit with block diagram. 6]
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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. Describe in your own words the characteristics of an analog and a digital signal. Convert
A2.64H into its octal and decimal equivalents. [2+4]
2. Explain BCD code with suitable examples. (51
3. Simplify the function using K-map F=(0, 1, 4, 8, 10, 11, 12) and D=X(2, 3, 6, 9, 15).
Also realize the simplified circuit using NOR Gates. [4+2]
4. PBxplain the operation of octal to binary encoder with necessary diagrams. Convert
A+B’Cinto canonical form. [3+3]
5. Describe the importance of parity bits in communication system. Explain 3 bits odd parity
*  generator circuit clearly. [3+3]
6. Realize the circuit diagram for BCD decoder. Explain 1’s and 2’s complements with
examples? | - [343]
7. Bxplain the operation of edge triggered S-R Flip-Flop with timing diagram and truth
. table. 6]
.8... Design half subtractor circuit using HDL. [4]
9, Define synchronous sequential circuits. Explain the operation of asynchronous mod-12
counter with necessary diagrams. [1+5]
10. Design a synchronous sequential machine from the state diagram given below. Use S-R
Flip-Flop. [10]
11. Explain the operation of 4 bit serial in parallel out (SIPO) register with timing diagram. [4]
12. What is the role of hazards in asynchronous circuit design? Explain two bit magnitude
comparator with necessary diagrams. [2-+4]
13. Draw the schematic diagram of TTL NAND gate and explain about the transistor switch.  [2+3]
14. With the help of block diagram explain the operation of Time measuring circuit. [4]

Lk
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5. a) Explain the operation of 3 bit magnitude comparator with truth table a

17. TRIBHUVAN UNIVERSITY . - Exam. p
INSTITUTE OF ENGINEERING | Level BE | Full Marks | 80
Examination Control Division | Programme | BEL, BEX, BCT | Pass Marks | 32
2074 Chaitra - Year/Paxt [I/] Time 3 hurs.

Subject: - Digital Logic (EX502)

Candidates are required to give their answers in their own words as far as practicable.
Artempt All questions. _

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) Define TTL IC Signal levels for Input and Output logic with example.

[y

b) Convert 37.432 decimal number to binary.

2. a) State and prove De-Morgan’s theorems with necessary diagrams. Prove that negative
~ logic OR Gate is equivalent to positive logic AND Gate.

b) What is Gray code? Explain with example.

3. a) Minize the‘éxpression and implement the reduced expression by using NAND gates.

F= ABCD +ABCD + ABCD + ABCD + ABCD + ABCD + ABCD +ABCD+ABCD

Whatdo you mean by Max term? Explain with example.

-'Mction F= Z (0,1,3,8,9,13) using suitable Multiplexer.

: 4 esign t:he 32:1 ‘Multiplexer using 4:1 multiplexers tree. concept and implémént the

o circuit,
b) < Draw the circuit to add following bits 1011 and 1100.

6. a) Write down the drawback of SR Flip-Flop. Explain the operation of edge triggered JK
Flip-Flop with timing diagram and truth table. : - S

b) Explain the operation of 4 bit serial in serial out (SISO) register with timing diagram.
7. Explain the operation of 3 bit Asynchronous up/down counter with timing diagram.

8. Design a synchronous sequential machine such that it gives output Z = 1 if input contains
the message 110 and it retains in its own state for other condition giving output zero. Use
J-K Flip-Flop. o :

9. What do you mean by static and dynamic hazards? Give example of static hazards and
explain how do you eliminate such hazards?

10. With the help of block diagram explain the operation of frequency counter.
11. Draw the schematic diagram of TTL NOR gate and explain about totem pole.

ook

 draw the

[3]
(31

[4+2]
[2]

[4+2]
(3]

[4+2]

[5]
[3]

[2+4]
[5]
(6]

{10]

[4+2]
[4]
[6]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. '

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) Explain digital wave form based on TTL compatible logic. (Both for input and output)

b) What is the importance of De-morgan's laws? Show how a two-input NOR gate can
be constructed from a two-input NAND gate. _

Convert decimal 39 into binary and hexadecimal. Use 2'S complement method to perform
the following addition (-28+17) :

Simplify the function using K-map F = Z(O 1,4,8,10,11,12) and D=Y(2,3,6,9,15). Also
realize the simplified logic circuit.

. .@) What is an encoder? Draw the logic circuit of an encoder that converts Octal number

" into binary.

o B) What is a multiplexer tree? Design the 16 to 1 multiplexer using 4 to 1 multiplexer.

10.
11.

What is the Setup time and hold time of a flip-flop? With the help of excitation table and -

K-map, convert R-S flip flop into D and J-K flip flops.
Describe the operation of 4 bit serial in Serial Out shift register, with timing dlagram

- Consider the input 1011 to be entered into the register.
List the advantages and disadvantages of a synchronous counter over asynchronous

counter. Design a 3 bit synchronous counter which follow gray code sequence.

Design a sequential machine that produces output Y = 1 when it detects the serial input
X =100. :

Define fan-in and fan-out with reference to TTL. With a circuit diagram explain the
operation of 2-bit TTL NAND gate.

Draw the block diagram with decoders to show hour, minute and second. ~
Write short notes on: (any two)
i) Static and dynamic hazzard
ii) ROM

iii) DE-MUX tree

dedek

3]
[4]

[2+3]

[6]

[1+4]
[1+4]

[2+6]
[6]
[2+6]
[10]

[2+6]

(6]
[2x3]
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. a) Define the positive logic and negative logic with examples. . _ | 2]

b) Prove that NOR Gate is an universal gate. Realize EX-OR gate using only NAND
gate. . : ~ Lo [6]

”; 2. Convert the decimal number 73 into gray code and perform the addition (-5+13) by 'wusing

2's complement method. SRR R o [2+3]

3. Simplify the following function using K-map and implement the result using suitable
' gates, - e B I 9}
"F@AB(:Dy=2m(7912131415)+d(0235) o

Design a circuit that: compares two 4-bit'‘numbers, A and: B, to:check if they are equal. = .
e;cn‘cuﬂ: has one output x, so that x = 1 if A= B and x = 0 if A= B, L [51

: Implement the following function with a Multiplexer: ‘ o [4]
. FABCD)=Z(0,134,89,15 = e
. Define Flip-Flop. Expla.m the ‘operation of positive edge ‘trigger J-k th Flop w1th

s _b)

» exc1tatlon table Also derive its characteristic equa‘uon and draw state diagram. = [ 1+3- +242]

6. ‘What is the difference between Asynchronou and Synchronous counter? Design Mod-13
oynchronous counter using J-K ﬂlp flop and also draw its timing diagram L ‘ [2+6]

b 7. Explain the different types of registers with suitable block diagram, -~ - - [P

8. Explain the operatlon of 4-bit serial in serlal out (SISO) shift left reglster Wlth tlmmg

dlagram . {6]
9. Deslgn a synchronous sequentml machine s;uch that it gives output Z=1ifit detects input :

- message 011, Use D-Flip-Flop. [10]

10. What do you mean by static and dynamic hazards“? G1ve example of static hazards and
explain how-do you eliminate such hazards? - - [2+4]

11. Draw the schematm diagram of TTL NAND gate and explain the propagation delay time.  [6]
12, With the help of block dlagram explam the opf:ratmn of digital frequency counter. [5]

Aok
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Candidates are required to give their answers in their own words as far as practicable.

Artempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary. '

a) Perform the following code conversions. [3+2]

i) (1110)gay = (VoD

if) (1430)10 = (?7) Excess-3

b) Construct two input XOR gate using minimumm number of 2-input NAND gates only. [5]
Implement a full adder circuit using 4:1 Multiplexers. : B
3. Draw the circuit diagfaxh and explain the working principle of 4-bit parallel in serial out
(PISO) shift register. , ~ [71
Shnplify'Zl,2,3,8,10,13_+ d(0,4,5,6,7.9,12) by using K-Map and wril e its standard sop
expression. ' . {6}
Design 1:32 dimultiplexer tree using 1:8 DEMUXS and 1:2 DEMUXS only. (6}

. Draw the schematic diagram of TTL Inverter. Explain the working brinciple of cir¢uit. [3+4]

7 Derive characteristic equation of a JK flip flop. How do you make it a toggle flip flop?

10.
-1L

Draw the input and output wave form of JK flip flop. . - [3+2+2]

Differentiate between combinational and "sequential.circuits. Explain BCD-to-Decimal

" decoder circuit with suitable diagram. . . [2+6]
Design a synchronous MOD-5 counter along with block diagram and timing diagréms.
Also write the applications of counters and shift registers. o ' {6}
Sketch block diagram of digital frequency counter and describe its opefation. (8]
A sequential machine has to detect serial input sequance of 101, the machine output will

be high. The machine contains two JK flip flaps, A and B. Assume: single input, x and o
single output Y. S : . [12]

Kok
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’:‘;*‘4.{:",How do you design 32:1 Mux by using multxplexcr tree? Implement 1oglc functz
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1L De&gn a sequenhal machine that has a smgle mput x' and single output 'z' The ‘machipe’
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2072 Chaitra . , Year/Part [I1/1 Time 3 hrs,

Subject' Digital Logic (EX502)

(‘andldates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. ‘

NNK s

[
.

Perform the followmg as indicated in the brackels

(10.0101),= (")16
(101001001) binary™ (?)G‘-ray :

‘ € (93)10 ( )Excess—?i
vd (10. 001)2-(11 101), using 2°s comp[ement method

B o

2. a) Drescnbe commutative and associative laws of Boolean algebra with examples and
- simplify A+A'B=A+B. ' [2+2]

Implement Excusive OR gate by using NAND gates only. ‘ ' ‘ [4]

‘ ,‘E"phfy Zl 2,3,8,9,10,11,13,14 +d(0,4,7 12)by usmg K—Map and wwrite its standard
“product of sum (POS) expression.  ~ . Vo . [4+3]

- Y= Zm(() 1,3,8,9,13,15) by using suitable multiplexer. S [443]

. 'Realize a fiﬂl- subtractor using stiitable demultiplexer and standard getes L 16l

iEDemgn a sxmple st logic cireuit for b’ segment of the BCD to 7 segment decoder \ -
;:Dewzgn and draw the circuit diagram of a 3 bit gray code synchronous counter. = o (711
Draw npple decade counter and sketch its timing diagram. el S5+
‘Draw 2-1nput TTL NAND gate. and cxpiam its workmg prmmple - o - I5]

10. How does second section of a d1g1ta1 clock work? Explain its workmg pnnclple using

block diagram. t6]

ikl

~ isrequired to give high output when n‘. detects the serxa} sequence of 011 message. Use JK
flip- ﬁops only. T | ‘ [12]

ok
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v’ Candidates are requxred to give their answers in their own words as far as practicable.

v’ Attempt All questions.

v The figures in the margin indicate Full Marks.

v Assume suz'table data if necessary. '

1. What are the major difference between Bmary code and BCD code? o | [2]
‘2. Explain the operation of gated D ﬂlp-ﬂop with timing dlagram and truth table ‘ « (4]

3.” What are the major differences between asynchronous and synchronous counter?  Design

10.
1.

12.

a Mod-6 synchronous up binary counter usmg S-R flip ﬂops and draw its timing diagram. [2-+6]

‘What are the apphcatlons of Shlﬁ reglsters? Explam any one of the apphcatlon with

working circuit diagram. , , v e

Construct MOD- 12 asynchronous up-counter. w1th negatlve edge tnggermg system in

clock. . 151 |

v’Draw the. cxrcult diagram for 2~ mput CMOS NAND gate What is Totem pole output'?
Explain. : A : R [3+3]

Convert the decimal number 168 into hexadec1mal and gray code by first converting it

into binary and perform the following addition using 2's complement 11+15 .~ [2+2+3]. :

Write the minterms of ACD+AB and smphfy 21,2, 3 8,9,10,11,13, 14+d(0 4,12) by using

K-Map and write its standard product of sum (POS) expression. o . [4+6]

Differentiate between synchronous and asynchronous inputs of a flip flop. with suitable
diagram. Derive characteristic equatlon ofa JK flip flop. How do you make it a toggle

flip flop? Explain w1th chagram . [3+5] -

Draw the schematic diagram of TTL NOR gate Explam the operatlon of CMOS to TTL : ‘
interface. o [2+2]

Explain with block dlagram to build the dlgltal watch from a power supply system Show

second, minute and hour dlsplay using decoder. . - i _ {81

Suppose you have given the following word specxﬁcatmn describing the sequentlal ‘
operation of some machine. This machine has a control input X and the clock and two
state variables A and B and one output. If the input, is high the machine will change state
otherwise this machine is supposed to hold its present state. It also gives output when the -
sequence is 101. Derive state table and state d1agreu:n Use only T ﬂlp -flops and necessary
logic gates. : ' . .‘ ‘ : -[4+8]

Aok
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M

o gates. » iR
 F(A,B, CD) zm(o 2,3, 5 6.8, 9)+d(10 11, 12, 13‘ 14 15)

. Implement Excluswe (

- Candidates are requlred to glve thelr answers 111 thelr own words: as far as practlcable
Attempt All questions. = :
The figures in the margin mdzcate Full Marks
Assume suitable data zf necessary L

Slmphfy the followmg functlon .;usmg

gn_a321MUXusmgon1y81MUX Use block diagrams, T

sign a combinational logm circuit with 3 input vanables that wﬂl produce loglc h1ah
tput when more than one input variables are logic low. :

ow with design that a full-adder can be 1mplemented usmg two half-addejz‘q Subtraot
D10 from (14); usmg 2's complement method. . , '

e charactenstlo equahon of aJK- ﬂ1p ﬂop How do you make ita toggle ﬂ1p ﬂop"

;,;Draw the input and output. Wave form of JK ﬂlp ﬂop o . It '[3‘{“2‘_"-“:2] ‘?‘ W

What is a Shift Regzster" What are its: varmus types‘? Llst out some apphoanons of Shlft S
Reglster L S / : S s

10 Differentiate between. synchronous and asynchronous counters Descnbe the. operanon of

1t

asynchronous 3-bit bmary down eounter SR : o [2+6] |

DE‘SIgn a sequen‘ual c:lrcmt w1th two D fhp ﬂops and two mpum P and Q Ifp = 0 the
- circuit remains in the same state regardless of the value of Q. When P = 1 and Q =1, the

-~ circuit ‘goes through the state transitions from 00 to 01 to 10 back to 00, and repeats.

When P =1 and Q =0, the circuit goes' through the state transitions from 00 to 10 to 01
back to 00, and repeats. The mrcult isto be des1gned by treating the unused state (s) as .

: don't care, condltmn(s) e ‘ ‘ . ‘ . _[12]

12

13,

Discuss the followmg TTLparameters i o et o [2x41 s
i) Propagatlon delay G IR ' L
ii) Worst-Case input voltages A . o R

i) Fan-out
iv) Power a1ssxpauon

Explain clearly the operahon of frequency counter with necessary block jdiagraoi-and
timing diagrams. VSRR R e A ‘ 4]
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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions. ' ' '

v The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

. “Define digital operations. What is Excess-3 Code explain with example. ‘ ' - [2+4]
2. Define universal Gate with example. Realise Ex-OR Gate using NAND gate only. [1+4]

[o—,

3. Simpl&y the following using K-map and realize the simplified result with NAND gates
only. . ' [3+3]
Y (2,57.8,10.13)+d(0,6,14,15) ’

4. Implement following combinational circuit with multiplexer. v [4]
F(A,B,C,D)= Zm (1,3,411,12,13,14,15)

5 Us.iﬁg seven ;’jéegment display decoder realize the logic circuit for segment ‘b’, ‘¢’ and‘d’. [5]
' 6. With neat and clean diagram explain the operation of adder-subtractor circuit. o [4]
7. Explain the operati_qn-_' of pos;itive edge triggered RS flip-flop with circuit diagram, trust
; table and excitation ‘fable; : , : o [2+8]
8. With clear circuit and timing diagram, explain the operation of parallel in Serial out shift
 register. 18]
9. Design Syﬁchronous MOD-12 counter using T-flip-flop. - o ‘[8]

10. Design a sequential machine that can go through 2-bit gray code combination of states.
The machine changes its state when serial input is one and remains in same state when
input is zero. The machine produces output one when it passes through all states and

finally goes back to initial state. (use JK flip flop). : [10]
11. What are the characteristics of TTL circuit for logic high and low level? Explain the

operation of TTL NAND gate. ‘ S [2+6]
12. Describe the operation of Digital Clock with block diagram. ' ' _ (6]

kA
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-Candidates are required to give their answers in thelr own words as far as practicable,
Attempt All questions.

The figures in the margin indicate Full Marks

Assume suitable data if necessary.

et

. Define digital signal and explain Gray code with example.
Prove that positive X-OR is equivalent to negative X-NOR.
3. a) Convert the following term into standard min term. A+B’ C

[1+5]
151

[31

- b) Use K-map method to implement the following functxon and also draw the reduced

~ circuit using NOR gate,
- F(A,B,C,D)=Zn(0,2,4, 6,,8, 10, 15) and
d=Zn (3,11, 14)
~¢allz§ the log;c 01rcu1t of the following usmg 8:1 MUX.

om (16) 10 uéiﬁg 2’s complernent binary method.

diagram. ,
6. a) Describe different typesof registers with diagram

b) Iilustrate how 1011 data can be stored and retrieve in pa:rallel in serlal out shift

register with neat timing diagram and truth table.

7. Differentiate synchronous and asynchronous sequent1a1 circuits, Fxplam the operatlon of

mod-12 synchronous counter with timing diagrarn.

8. a) Define state diagram and state table with example.

ed w1th COH what w111 be the resulting number‘P Subtract (26) ‘ 10

' b) Explam tho operatxon of two bit magmtude comparator wﬁh truth table and cireuit

[5]

e

[242}"

- Bl

[5]
8]

[8]

12+6]
2]

b) Design a sequenual machine that has one serial input and one output z. The machine is

required to give an output z = 1 when the input X contalns the message 1 10

" 9. Draw the schematic dlagram of TTL two input NOR Gate.

-10. Explain briefly the block diagram of an mstrum;:nt to measure frequency.
' Rk ' '

[8]
{6l
5
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Attempt Al questions.
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AN NN

1. a) What are the different logical operations? Explain.

b) Explain different coding system used to represent data. _

Candidates are required to give their answers in their own words as far as practicable.

2. Explain the operation of NAND, NOR, XOR and NOT gates with Boolean expression

and truth table.

3. Simplify the Boolean function in both SOP and POS and the implement using basic gates -

only: F(A, B,C,D)=%(0,1,3,4,8,9,15)
4. a) Design 8- to -3 line priority encoder.

" 1) Design a combinational logic that produces square of 3 bit number using ROM.

5. a) Implement the full adder using two half adders.

b) Explain the working principle of binary multiplication.

6. Explain the operation of RS flip flop showing it's logic diagram, characteristic table and

then derive its characteristics equation and excitation table.

7. With clear circuit diagram, explain the operation of parallel ir -Serial out shift register.

8. What do you mean by Presettable Counter? Design a modulo - 12 counter usiﬁg

T-Flip flop.

9. Design a sequential machine that takes the one bit of serial data x as input and gives the
one bit of data as output z. The machine gives an output z = 1 when the input sequence of

x contains the message 0100.

10. What are the parameters of TTL? Explain the operation of 74C00 CMOS.

11. Explain the operation of digital clock with neat and clean diagram.

Rk

(3]

[3]

[4]

(8]
(4]

[6]

(3]
(5]

(8]

4

[1+7]

[12]
[2+6]

[4]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt Al questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. Define digital IC signai levels. What is Gray Code? Explain with example. . (3+3]
Construct the given Boolean function: F = (A+B) (C+D) E using NOR gates only. [4]
Simplify F (A,B,C,D) =t (0,2,5,8,10) + d(7,15). Write its standard SOP and implement
the simplified circuit using NOR gates only. [4+4]

. a) What is priority Encoder? Design octal to binary priority encoder. [2+4]
b) Design a 2 bit magnitude comparator. : [4]
‘Design a combinational logic that performs multlpllCdtIOH between two 4 bit numbers

15ing binary parallel adder and other gates. _ (81

g Draw the circuit diagram and explain the operation of positive edge triggered JK flip-flop.
-+ What are the drawbacks of JK flip-flop? . [7+1]
7. Explain the Serial in Serial out (SISO) shift register with timing diagram. .. [4]
8. ‘Design the synchronous decade counter and also show the timing diagram. o8]
9. Demgn a sequential machine that detects three consecutive zeros from an input data
stream X by making output, Y=1. : . [12]
10. Draw the schematic circuit for CMOS NAND gates. What do you mean by totem-pole
output? ‘ ; , [4+4]
11. Describe the operation of a frequency counter. ‘ : . ‘ [41

ek
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LN N NN

Express a scaler potential field V=x4+2y"+37% in sphericai coordinates, Find the value of
P at a point (2,60%,90%). [4+1]

2. Derive the expression for an electric field intensity due fo an infinite line charge using
Gauss's Law. Find electric flux density at point P(6, 5, 4) dué to a uniform line charge of
- 6nC/m at x = 4, v =2, point charge 10nC at Q(3, 2, 4) and uniform surface charge density

et ®
. -

of 0.4nC/m* at x = 3. [3+5]
3. Two uniform charges 8 nC/m are located at x = 1,z =2 and x = -1, y = 2 in free space

respectively. If the potential at originis 100 V. Find VatP (4,1, 3). [61
4, Derive Poisson Equation. Find the capacitance of parallel plate capacitor by solving

Laplace equation with potential difference between the plates as Vo, [3+4]
5. Evaluate both sides of Stokes’s theorem for the field H = 12 sinfd; and the surface

r=4,0<b< 90°,0< ¢ < 90°. Let the surface have the & direction (6]
6. Differentiate Scalar Magnetic Potential and Vector Magnetic Potential. Given magnetic

- 2
vector potential A = — %c’iz Wh/m. Calculate the total magnetic flux crossing the surface
¢=2,1<p=2,0=<255. " [2+6)

7. List out point form of Maxwell’s equations in phasor form for time varying case. Using
these equations, derive the electric field component of a uniform plane wave travelling in
the perfect dielectric medium. ' [2+6]

S. A 9.375 GHz uniform plane wave is propagating in polythene (e72.26, w=1). If the
amplitude of the electric field intensity is 500 V/m and the material is assumed to be
lossless: Find the phase constant, wavelength, velocity of propagation and intrinsic

impedance. [2+2+2+2]
9, Explain the term Skin Depth. Using Poynting Vector deduce the time- average power
density for a perfect dielectric. [4+4]

10. A Jossless 60 Q line is 1.8 long and is terminated with pure resistance of 80 €. The load
voltage is 15430° V.(i) Average power delivered to load (ii) Magnitude of minimum
voltage on the line. [4+4]

11. What aic the advantages of waveguides over transmission line? Consider a rectangular
waveguide of dimension a=1.07 cm, b=043 cm. Find the cutoff frequency for
TM;; mode. (E~=2, p=Ho) [2+4]

12. Write short notes about antenna and its parameters. - [2

e
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. -
The Magnetic field Intensity in a certain region is given asH =204, ~103y + 3a,A/m.

Transform this field vector into Cartesian co-ordinate at P(x=5, y=2, z=-1).

A point charge of 6uc located at origin, uniform line charge density of 180nc/m lies along

— N
x-axis and uniform sheet charge of 25¢/m? lies on z=0 plane. Find D at point (1,2,4).

0524

Differentiate between divergence and gradient. Let v = L5222 i free space.(i) Find the

volume charge density at point A (0.5,60°,1). (i) Find the surface charge density on a

(51

(6]

conductor surface passing through the point B(2,30°,1). [2+3+3]

Define curvilinear square method for calculating capacitance. A square grid shown in
figure below within a given potential. Find the potential at point a, b, ¢, de f g handi
using iteration method. Complete it using single iteration only.

V = 100V
infinitesimal gap "~ > | ‘ &~ infinitesimal gap

VvV = 0V

» 3 . »_} M‘% L3 a
Justify the maxwell’s equation: $sB.dS=0 with necessary remarks. Derive an
expression of magnetic field intensity for an infinite filament carrying a direct current
using vector magnetic potential. *

[4+4]

[2+6]




6. Define Biot savart’s law. Let the pennittivity‘be‘ SuF/m in region A where x<0, and

20pH/m  in 'region‘ B where x>0. If there is a surface = current - density |
L : . ‘ . - .

K-:ISO&y —2004,A/m at x=0 andif H=300a, é—'400§y +5004,A /m,find

> | | ' -
L [Heal,

3 ey =
HNna| [His Hnp

and

[2+6]
7. Define poy;;tihg vector. .Usingﬁthis deduce the tlme average power density for a
dissipative medium. R - ik

8 A conductor with cross-sectional area of 10em® carries cdnduction current

J =0,25in1309tﬁz'mA. ‘Given that o} =~2.5><1068/m; and €, =6, Calculate the magnitude
» of the displacement currentdensity. . T

9. A uniform plane wave in free space is given by Magnetic field intensity H in phasor

- 12. What are the parameters of ‘a:;tenna?‘ List out the types of Antenna_. B B 2]

: o 25028
form as: H =400 £30°e¥" 4 A/m Find:
a) Angular frequency (o). -

b) Wavelength ‘(X):‘and iﬁtrihsic- impédérice (q) | L f"\‘ ]

C)_Eiéétrié f;i‘eld“i‘ntémity E(x,y,z?t)at‘Z#SOmnz and‘t:“{l?l& R ) S [2*2-1-4] ‘

10. The parameters of a certain transmission line opera,tiﬁ'g‘iat ‘é‘x ls‘Off“fad/s af‘e‘I:; =O4pH/m, ;
C=40pF/m, G = 80mS/m, and R = 200Q/m, Findy, A and %, {characteristic impedance). [3+342]

1. A standard air-filled rectangular waveguide with dimensions 8.636emx4.318cm is fed by

a 4GHz carrier om a coaxial cable, Determine if a TEj19 mode will be propagating or not.  [6]

[2+6] |

(51
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- -> - -
1. Transform the vector A =ya,—(X+y)ay+za; at point P (-3,4,5) in cylindrical
coordinate system. ' £s]
. ) . 2 20, . 92,4 . mn »
9. Define electric flux density. Given the field D =-=(-sin ¢4, +sin2day) , evaluate
P ..
both sides of the divergence theorem for the region bounded by 1< p <2,0<¢ <90°0<
7 <1. [1+7]
3, State Divergence’s Theorem: A current density in certain region is given as
-
= 400si
j = 200Sn0A 2
, : r”
Find the total current flowing through that portion of -the spherical surface r = 0.8
bounded by 0.1n <€ <0.37,0 < ¢ <2m. [2+6]
4. Find the equation for Energy Density in the electrostatic field. (N
- -> 37
5 Define curl. Evaluate both side of Stoke’s Theorem for H =8zay—4x a, A/m and
rectangular path P(2,3,4) to Q434 toR(23,1)to S(2,3,1)to P. - [T
6. State Biot-Savart’s law. A filamentary current of 10A is directed in from infinity to the
orgin on the positive x-axis and then block out to infinity along the positive z-axis. Use.
- \
the Biot-Savart’s law to determine H at P(0,1,0). . : [2+6]
7. State Faraday’s law of electromagnetic induction. Explain motional induction and
transformer induction with necessary expressions. [1+3+3]
8. Derive an expression for electric field and magnetic field for a uniform plane wave
propagating in a fiee space. ’ {71
9. Determine skin depth, propagation constant and velocity of wave at 1 MHz in good
conductor with conductivity of 1.9x 107 mho per meter. [2+242]
10. A 2000 transmission line is lossless, 0.25 A long and is terminated in Zp = 400Q. The
line has the generator with 80 < 0° V in series with 100€2 connected to the input. (a) Find
the load voltage (b) Find the voltage at the midpoint of the line. [4+4)
11. Explain the different modes of propagation supported by waveguides. A rectangular
waveguide has a cross-section of 2.5 cm x 1.2 cm. Determine if the signal of 5 GHz
propagates in the dominant mode. [2+4]
12. What are the parameters of antenna? List out the types of Antenna. [2]
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Candldates are requlred to give theu answers in their own words as far as pracﬁcable
Attempt All questions,

The figures in the margin indicate Full Marks.

Necessary formula sheet are attached herewith.

A represent a vector and dgypscripe denotes a unit vector along the direction given by the
subscript.

Assume suitable data if necessary.

Transform the vector F into the cylindrical co-ordinate system.
F=103; - 8ay + 63, atpoint P(x=10,y=-8,2=6) [51

Define electric dipole moment. Two uniform line charges, 8 nC/m each, are located at
x=1,z=2and at x=-1, y = 2 in free space. If the potential at the origin is 100 V, find V at
P(4,1,3). [2+6]

State Gauss’s Law. The region y < 0 contains a dlelectrlc material for whlch g1 = 2. 5 while the

- N A
region y > 0 is characterized by €, =4. Let E, ——30ax+ S0ay+ 70az V/m find the electric

fisld intensities, flux densities in region 2 and the angle 8,, which is the angle made by normal
- - - >
component of E or D with total Eor D ) [2+342+1]

Derive Poisson’s equation. Assuming that the potential V in the cylindrical coordinate system is

the function of p only, solve the Laplacian equation by integration method and derive the
expression for the capacitance of co-axial capacitor using the same solution of V. [2+5]
State Stoke’s theorem. Evaluate both sides of Stroke’s theorem for the field

H = 8xya, — 5y?ayA/m and the rectangular path around the region 2<x<5, -1<y<1,z=0. Let

the positive direction of dS be 3,. : [1+7]

Define Ampere’s Circuital law. Determine H at P»(0.4, 0.3, 0) in the field of an § A filamentary
current directed inward from infinity to the origin on the positive x axis, and then outward to

infinity along the y axis. [2+6]
B .
Explain motional induction with necessary derivations. Correct the equation V x H= I with
necessary arguments and derivation for time varying fields. [3+4]
Derive the expression for electric and magnetic fields for a uniform plane wave propagating in a
dissipative medium. [4+3]
o 35077
A uniform plane wave in free space is given by Hs = (250.£30°)e™ ax V/m. Determine
.._.).
phase constant, frequency of the wave, intrinsic impedance, Esatz=25mm and t = 4ps. [1+2+1+2]

Define the secondary parameters of a transmission line. A lossless transmission line with

Zo = 50 ohm has a length of 0.4A. The operating frequency is 300 MHz and it is terminated with a

load 7 = 40 + j30. Find: [2+1+2+3]
a) Reflection Coefficient

b) Standing wave ratio on the line (SWR)

¢) Input impedance (Zin)

Differentiate between TE and TM modes. Consider a rectangular waveguide with e, =4, p =,

with dimensions a = 2.08 c¢m, b = 0.54 cm. Find the cutoff frequency for TM,;; mode and the

dominant mode. [3+3]
Write short note on antenna and its types. [2]
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Assume suitable data if necessary.

Express the vector field A = (x-y) ay in cylindrical and spherical coordinate systems. 51

Find the total charge inside the volume indicated:

pv=4xyzz,05‘p£2,0;<_¢£z‘2—,0$z$3. [4]

Obtain the equation of the streamline that passes through the point P (-2,7,10) in the field:
E=2(y-1)a, +2x4ay. [4]
Given the potential field in cylindrical coordinates, V =[100 /(z2 +1)]pcosdV , and point

Patp=3m,¢=060°%2=2m, find values at P for (a) V; (b) E; (¢) E; (d) dV/dN; (e) an;
(f) py in free space. [6]

Define gradient and laplacian function. A point charge of 16nC is located at Q (2,3,5) in

free space and a uniform line charge of 5nC/m is at the intersection of the plane x=2 and

y=4. If the potential at the origin is 100V, Find V at P (4,1,3). [2+6]
Define curl and its significance in Electromagnetics. Evaluate both sides of stokes
theorem for the field H=6xy ax - 3y* ay A/m and the rectangular path around the region
2 <x<5,-1<y<1,2=0,let the positive direction of ds be a,. [2+6]
Justify the Maxwell's equation: §S B.dS = 0 with necessary remarks. Derive an expression

of magnetic field intensity for an infinite filament carrying a direct current using vector
magnetic potential. [2+6]

Write down the Maxwell equation in phasor form. Derive the equation for electric field
for a uniform plane wave travelling in air. [2+6]

A uniform plane wave in free space in given by Electric field intensity E in phasor form
as:

B =200 30°%7259% 4, V/m Find:

S
a) Angular frequency (®)
b) Wavelength (A) and intrinsic impedance (1)
¢) Magnetic field intensity H(xyzt) atz=8 mm and t = 6pS. [2+2+4]



10.

11.

12.

13.

Define Faraday's law. A conductor with cross-sectional area of 10 cm? carries conduction

current '“;=O.2_sin109téz mA.Given that ¢ = 2.5 x10° S/m, and & = 6, Calculate the

value of the displacement current.

A lossless transmission line is 80 cm long and operates at a frequency of 600 MHz. The
line parameters are L= 0.25 #H/m and C = 100pF/m. Find the characteristic impedance,
the phase constant, the phase velocity on the line, and the input impedance for Z; =100,

Define dominant mode. A standard air-filled rectangular waveguide with dimensions

8.636 cm x 4.318 cm is fed by a 8 GHz carrier from a coaxial cable. Determine if a TE,
mode will be propagating or not. ‘

Write short notes on antenna and its parameters.
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v Candidates are required to give their answers in their own words as far as prapticablc.
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v The figures in the margin indicate Full Marks.
v' Necessary data are attached herewith.
v A represent a vector and dgypscript denotes a unit vector along the direction given by the -
 subseript. , o '
v Assume suitable data if necessary.
1. Transform a vector field A =4a, - 2ay - 47, into cylindrical coordinate system ata
point P(2, 3, 5)- ‘ - Bl
2. Aplane x =2 carry 2 surface charge density 10 nC/m?, alinex=0and z=3 cairy a line
 charge density 10 nC/m and a point charge of 10nC is at origin. Calculate E at(1,1,-1)
~ due to these charge configurations. ! ' o {71
3. Evaluate the both sides of divergence theorem for the field D = 2xydy + x%3,C/m?* and
the rectangular parallelopiped formed by the planes x =0 and 1,y = 0 and 2,and z =
md3. | N | m
4, If potent{al field in free space is V = —i—gsinﬁcoscb V and point P'is located at (2, 90°, 0°).
o Find: (2) E (b) direction of EatP (c) energy density at P. : [2+2+2]
5. Find the vector magnetic field intensity H in Cartesian coordinates at P (2, 1, 3) caused
filament of 12 Ampere(A) in a T, direction on the z-axis and extending from z = 0 to
z=4. | - | ' B
6. Consider a boundary at z = 0 which carries current K= (1—})5; mAm. Medium
(1]
1-(z < 0) is filled with material whose pi; = 6 and medium 2 (z> 0) is filled with material
whose 1, = 4. If B, = 53, + 8a, mT, find B;. _ : (8]
7. Define Poy_ﬁting vector. Using this deduce the time average powef density for a ‘
dissipative medium. o o ’ [2+5]
8. A uniform  -plane . wave has a magnet_ic field  component
- H=15cos (2% 108t + Bx)ay A/m in a medium characterized by ¢ = 0, & = 480,
" p= po. Find A , [5+1+2]
a) direction of propagation, phase constant p, wavelength A, velocity s Intrinsic '
impedancen  ~ ‘ o '
b) Magnitude of H
G. A uniform plane wave in air partially reflects from the surface or a material whose

- properties are unknoewn. Measurements of the electric field in the region in front of the

interface yield a 1.5 m spacing between maxima, with the first maximum occursing
0.75 m from the interface. A standing wave ratio (SWR) of 5 is measured. Determine the
intrinsic impedance of the unknown material. . i8]



o

 10.A 50 © lossless transmission line is 0.4 A long. The line is terminated with alad
Zy=40+j30 Q. If the(operating frequency is 300 MHz, find . B [2+2+4]

a} reflection coefficient (f') .
b) standing wave ratio (s) and

¢) input impedance {(Zm)

&=Lw=1,6=1. Find whether or not the signal with the frequency of 500 MHz will

- - be transmitted in the TE; p mode. [2+4]
12. What are the parameters 6? antenna? List out the different types of antenna you have
studied. - g [1+1]
ek
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1. Gwen a.point P (-2, 6 3) and vector ﬁeld A= yax + (xy + z)ay , express P and A in _
- spherical co-ordinate system. . , {5]

2.- A point charge of éuc located at origin, umfoxm line charge dens1ty of 180nc/m hes along
X- ax1s and uniform sheet charge of 25 c/m* liesonz=0 plane. Find D atpoint (1, 2, 4). i7

3. Denve the expression for an electric field mtensxty ‘due to an mﬁmtely long line charge
with charge density pL by usmg Gauss s law. Find the volume charge density that is

associated thh the field D = xy%d + x%yd, +zd, € /m » {4+3]
4. State - contmulty . equation. Given . the  vector - curre;t density
j=10p%zd, - 4psm2¢a¢ mA/m?. Determine the current follomng outward the circular
band p=35, 0<¢<2n,2<z<28 - : A Cos . [2+4]

5. Dxfferentlate between scalar magnetic potennal and vector magnenc potentmi If a vector
magnetic potential is A = —(p?/4)3;wb/m, calculate total magnetlc flux crosm ng the

, surfdced) /2, 1<p<2mand0$z<5m : [a+4]-
6. The region y <0 (region 1) is air and y > 0 (region 2) has e = 10 If there i isa 2 uniform '
magnehc ﬁeld ﬁ 58, + 63, +73; A/min reglon 1,find B and Hin regum 2. - 18]

7. Correct the equation V X E=0 for time varying ﬁeld with necessary derivation. Also
modlfy ‘the equation V X H = oF with necessary arguments and denvatmn for time
varylng field: S 3+4]

8. A uniform plane wave in free space is given by He = (2502 30°)e‘135"z iV /m
Determine phase constant, frequency of the wave,- mtrmslc 1mpeddnce, ES and the

magnitude H of at z =25 mm and t="4ps. : . [1+14+2+2+42]
9. Derive the expressmn for electric and magnenc ﬁelds for a uniform plane wave
propagating in a free space. - : . ‘ [8]

~ 10. A lossless transmission line is 80 cm fong and operates at a frequency 1 GHz. The line
" . parameters are L= 0.5 pH/m and C = 200 pF/m. Find the characteristics nnpedance the ‘
_phase constant the velocity on the lme and the input lmpedance for 7, = 100Q. [2+2-+2+2]

11. Write short notes on TE and TM modes of rectangular waveguide. An air filled
rectangular waveguide has cross-section of 2.3 cm X 102 cm. Calculate the cutoff
frequenc v of the dominant mode (TE1). : L RE 1N

12. Write short notes about antenna an:i its parameters : . 21

- dkk
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. —y P

Transform the vector A =48, —28y - 44, into spherical co-ordinates at a point P(x = -2,

y=-3,z=4). ' . __

An infinite uniform line charge pL = nC/m Hes along the x-axis in free space, while
-

point charges of 8nC each are located at (0, 0, 1y and (0, 0; -1).(2) Find D at (2,3, -4},

Define uniqueness theorem. Find the energy stored in free space for the region
Jmm< r< 3mn, 0<6<90°, 0<¢<50°, given the potential field V =

200 00

a) —Vand b} -3—-—2-——0038‘\-’
r

T

-

Using the continuity equatien elaborate the concept of Relaxation Time Constant (RTC)
4¢
-10

—
3

with necessary derivations. Let J =

&, Am? be the current density in a given

0 . .

region. At t = 10ms, calculate the amount of current passing through surface p = 2m,

0<z<3m, 0<¢<Im

State and prove the Stoke’s Theorer. Calculate the value of the veetor current density: In
e . * e 2 o '

cylindrical coordinates at Pp(1.5,90°,0.5yif H= Z(cos0.2¢) ap

o p :

Define scalar magnetic potential. The region y<0 (region 1) is air and y>0 (region 2) has
N —.) ~ »n ) - ) . i —_*
py=10. If there isa uniform magnetic field H =58y +6ay + 74, Afm in region 2, find B
' -“} - -
and H inregion 2.
List out the Maxwell equations phasor form for time varying case in free space. A
conducting bar can slide freely over two conducting rails placed at x =0 and x = 10cm.

—
Calculate the induced voltage in the bar if the bar slides at a velocity V =10a§ m/s and

o an 2
B =33,mWb/m”.

(51

[el

[2+6]

[4+4] |

[543]

[2+6]

[2+3]



8. A umform plan"-‘ wave in fme space. is- gwm by HS (2594300}53350& v /m

Detemlme pbase cons!ant, frequen y. of the wave, mtrmsm m’zpedance Es and the -

magnitude H ofatz= Zmmandt=4ps. oy
9. Within a certain region, g=10" uF/m and y“mstm IfB ~—2><10’4 cos 10%sin 10% T
| ﬁnd : e » 2 S e [3+3+2}
2) Find B |

b) Find the total magnetic flux pdssulg through the surface x = O G < y < 40m,
0<z<2matt Iups

—~ ‘ »
¢} Find the value of the closed line intcgra% of E around the perimeter of the given

surface.
10. A transmission line oper ating al i'»‘G’VIHz hasR = 29(2/::& =0.3 ;zHlm L 63pF/m and
G=4.2ms/m. Find . - [3+3+2]

a) Propagation coefficient () :
b} Velocity of wave propagation on the line (vy
¢} Characteristic impedance Zey

11 A rectangular wavegnide has. dimension a = 4cm and b = 2 cm, Determine the cut-off
ﬁ*ervuency and range of frequencies over with the guide will oger tesinglemode, [6]

12. Write s‘zmtnotes on antenna and its types. | ' N v
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1. Given points A (p=59= 70°,z = -3) and B p=20= 30°, z = 1)find: (@)
a unit vector in cartesian coordinates at A directed ioward B; (b) a unit yector
in cylindrical coordinates at A directed toward B. ' {51

2. Two uniform line charges, each 20 nC/m, are located aty = ],z=1lm. Find
the total electric flux jeaving the surface of a sphere having 2 radius
- of 2m,ifitis centered at A3, 1, 0). | [61

3. -Derive Energy Density in electrostatic field. : M

4. The conducting planes 9% + 3y =12 and 7x + 3y = 18 are at potentials of 100
v and 0, respectively. Let € = £o and find: ayvaP(5, 2 6 b)Eat P{SZZ?G)_. N

s, Leta filamentary current of 5 mA be directed from infinity to the origin on
the positive Z axis and then back out to infinity on the positive X axis. Find H
atP (0, 1, 0). : {8l

6. State Ampere’s circuital law. Let the permittivity be 5 WH/m in region A
. where ¥ <°0,.and 20 HH/m in region B where X > 0. If there is a surface
current density K = 150a, - 200a; A/m at X = 0,and if Ha= 300ax- 400ay +

500a,A/m, f'md:__ (2) Hyal (b) [Byabi (¢) [Hrabs (d) {Hyg!- [10]
7. - State and explain the Maxwell’s equation in differential and integral form.

Also define the disp\.acement current and depth of penetration. [10]
g. Establish the relation for Helmholtz’s equation for electromagnetic wave

propagaticn. 51
g, Suate and prove Poynting’s theorem. [6]

10. Aload Zy =80 % j100Q2 is Jocated at z = 0 on a lossless 50-Q line. The

operating frequency {5 200 MHz and the wavelength on the line is 2 m. (a) If

the line is 0.8 m in length, use the Smith chart to find the input impedance.

(b) What is s? (c) What is the distance from the load to the nearest voltage
maximum? !

11 Anair-filled rectangular waveguide has dimensions a = 2 € and b =1cm.

Determine the range of frequencies OVeT which the guide will operate single
mode {TE o). [31

12. ‘Write short notes On-. [3x2]
a) TE mode and TM mode

b) Antenna Properties
sk
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Assume suitable data if necessary. ' ‘

Assume that the Bold Faced letter represents a veclor and sypseripe FEPIESENTS A unit
vector. '

Find the vector that extends from A(-3,-4,6) to B(-5,2,-8) and express it in cylindrical
coordinate system. .

A point charge of 12nC is located at the origin. Four uniform line charges are located in
‘the x=0 plane as follow: 80nc/m at y=-1 and -5m, -50 nC/m at y=-2 and -4 m. Find the

clectric flux density D at P(0,-3,2).

. Let the region z<0 be composed of a uniform dielectric material for which ep1=3.2, while

the region 2>0 is characterized by sgz=2. Let Di=-30a,+50a,+70a, nC/m?” and find:-

3) Du{Tangential component of D in Region 1);
b) Polarization (P1); ’

¢) Ej (Normal component of E in Region 2)

d) E;(Tangential component of E in Region 2)

Derive the Possion's and Laplace's equations. Assuming that the potential V in the
cylindrical coordinate system is the function of 'r' only, solve the Laplace's equation by
Integration Method an derive the expression for the capacitance of the Spherical
Capacitor using the same sclution of V.

Derive the equation for magnetic field intensity in different regions due to a co-axial
cable carrying a uniformly distributed de current I in the inner conductor and ~I in the
outer conductor. ’

Find the vector magnetic field intensity H in Cartesian coordinate at P(-1.5, -4, 3) caused
by a current filament of 12A in the a, direction on the z-axis and extending from z=-3 to
7=3.

Define Curl and give the physical interpretation of the Curl with 2 suitable example.

A uniform plane wave in free space is propagating in the -ay direction at a frequency of 5
MHz. If £=200 cos (ot+py) a, V/m, write the expressions for electric and magnetic
fields, i.e., B (x,y,2) and H (X, Y, Z) respectively in phasor forms.

Derive an expression for Standing Wave Ratio (SWR) indicating where on the z-axis
M P ; J

you'll get the maximum and minimum value of electric field intensity E. Assume that the
boundary is at z=0, the region z<0 is a perfect dielectricand the region z>0 may be of any

¥
magerial,
St . .

[1+4]

7

£7]

[6]

{6}
[143]

[3+5]

(8]



-10.

12.

Find the amplitude of the displacement current density in an air space within a large
power transformer where H=10° cos(377t+1.2566 x 10°°z) a, A/m. [6]

. A lossless 50-Q line is 1‘.51 long and is terminated with a pure resistance of 100Q. The

load voltage is 40/60°V. Find: (a) the average power delivered to the load; (b) the
magnitude of the minimum voltage on the line. ’ [4+4]

What are the advantages and disadvantages of waveguides when you compare it with
transmission lines? Explain the transverse electric (TE) and transverse magnetic (TM)
modes used in rectangular waveguides. , . [3+3]

. Give the definition of an antenna and explain the properties of any one type of antenna

that you have studied during your electromagnetics course. [1+1]
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The figures in the margin indicate Full Marks.
The o jb' = denotes a unit vector along the direction of subscript.
ubserip A :
Necessary formulas are attached lrerewith.
Assume suitable data if necessary.
Expres in cartesian components: (a) the vector at A(p = 4, ® =40°,z= -2) that extends to
B(p=5,®=-110°2z=2); (b)a unit vector at B directed toward A. [3+2]
Derive an Electric Field Intensity (E) in between the two co-axial cylindrical conductors,
_ the inner of radius ‘@’ and outer of radius ‘b’, each infinite in extent and assuming a
surface charge density ps on the outer surface of the inner conductor. An infinite uniform
* line charge pr. = 2 nC/m lies along the x-axis in free space, while the point charge of 8nC
—
each arg located at (0, 0, 1). Find E at(2,3,-4) ' : [4+4]
Derive the integral and point forms of continuity equation. In a certain region,
- - -
j=3r*cosBa,— r?sinfag A/m* . Find the current crossing the surface defined by
0=30°0<¢$<2r, 0<r<2. _ [5+3]

-

Given the field, D= Mwa,(ﬁ/ m?, find: (a) the volume charge density; (b) the
: i

total charge contained in the regiont <2 m; (c) the value of D at the surface r=2. [2+2+2]

Differentiate between scalar and vector magnetic potential. Derive the expression for 4
magnetic boundary conditions. - . [3+5]

State Stroke’s theorem. Evaluate both sides of Stroke’s theorem for the field

- P2 . N

G =10sinOay and the surfacer=3,0<6<2m,0< ¢ < 90°. Let the surface have the ar
direction. ' [1+7]

Find the capacitance of a spherical capacitor using Laplace’s equation. [6]

8. Write point form of all the Maxwell’s Equations in phasor domain, for perfect dielectric

material. Use these equations to derive the magnetic field component of a uniform plan
wave travelling in the perfect dielectric medium. , [2+6]

- - - - -
Let E(z,t)=1800 cos(10”nt—Pz)ax V/mand H(z,t) = 3.8cos(10"nt—Pz)ay A/m
represents a uniform plane wave propagating at a velocity of 1.4 x10% m/s in perfect
dielectic. Find a) pb) A c)nd) pre) & . [2+142+2+1]




10. The velocity of propagation in a lossless transmission line 2.5 x10% m/s. If the capacitance
of the line is 30 pf/m, find: - : o [2+2+242]

11

a) Inductance of the line
b) Characteristic impedance
¢) Phase constant at 100 MHZ

d) Reflection coefficient if the line is terminated with a rgsistive load of 50Q

. What are the advantages of waveguides over transmission lines? A rectangular waveguide

has a cross-section of 2.5 cm x 1.2 cm. Find the cut-off frequencies at dominant mode
and TE (1,1) : '

12. Write short notes on: Antenna properties

L2

[1+4]
2]
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Necessaiy formulas are attached herewith. ./
Assume suitable data if necessary. ' : :

' . — -5 - -
An uniform Electric Field Intensity in certain region is given by E=ya,—Xya,+2a,.

Transform this field vector into cylindrical co-ordinate at a point P(2, 45°, 3).

A uniform line charge density of 150 pC/m lies at x =2,z = -4 and a uniform sheet of
_’

charge equal to 25 nC/m? is placed at z = 5 plane. Find D atpoint (1, 2, 4) and convert it

to the spherical coordinate system.

20cos0
2

Given the potential function V = V in free space and point P is located atr = 3m;

agubscript N

(5]

[5+3]

. :
9 =60°, & =30° find: a) Ep b) % at P ¢) unit normal vector at P d)pyatP. [2+1+1+2]

Define Relaxation time Constant (RTC). Derive an expression for RTC. Given the vector
N - - - )
current density J =10pzzap—4p cos® ¢a, mA/ m? . Find the current flowing outward

{hrough the circular band p=3,0<¢ <2m,2<z< 2.8. [1+3-+4]

. -
Show that the vector magnetic potential can be defined in both the regions where J is
equal or non-equal to zero. Use the concept of vector magnetic potential to derive the
Magnetic Field Intensit due to an infinite current carrying filament carrying DC current
L v

43

L N _;'-”""ﬁ} . 2 1 . 4)\ - . (]P é?z
State Stoke’s theorem. Given the field H=-cos| — )ap -sin} ~ag A/m, evaluate both

4 2
sides of Stroke’s theorem for the path formed by the intersection of the cylinder p=3 and
the plane z =2, and fogéglfe surface defined by p=3,0<2<2, andz=0,0<p<3.

- 5 e

State Faradays .3 ‘Exw Correct the equation VxH= T with necgs gry arguments and

derivation for titne varying field.

4

Derive the expressions for reflection coefficient and transSmission coefficient for the

reflection of uniform waves at normal incidence.

[3+5]

[147]

2]

[8] 0



9. At 50 MHz, a iossy“dielectric material is characterized by € = 3.6@5, B = 2.1 and

-~ -5
- 0=0.08S/m. If B, =6 5, v/ m, Compute: ' | [242+4]

a) Propagation Constant
b) Wavelength

waveguide with e, = 2, k=1 with dimensions a = 1.07 em, b=0.43 cm find the cut off

frequency for TM;; mode and the dominant mode, [1+4]
. 12. Write short notes on antenna and its parameters, ‘ ‘ [2]




o

A

22 TRIBHUVAN UNI.ERS)TY | Exam.

INSTITUTE OF ENGINEERING | Level BE Full Marks

Examination Control Division %A}’rOgramme BEL, BEX, BCT | Pass Marks | 32

2074 Ashwin | Year/Part - | 11/1 Time T3hrs. |

Subject: - Electfomagneticéf(EXSOg)

SRR

B NN

Candidates are required to give their answers in their own words as far as practicable.
Attemp t Al questions.

The figures in the margin indicate Full Marks.

Necessary formula is attached herewith,

?represents a vector and '&Z,bsmm denotes a unit vector along the direction given by the subscript.

Assume suitable data if necessary.

., Convert thesector F=F, ax+F ay+F,az: t0 both spherical coordinate system. [5]

Find: the -electtic field intensity in all three regions due to an infinite sheet parallel plate
capacitor having surface charge density ps c/m” and -ps c/m” and placed aty =0 and y = b
respectively. Let a uniform line charge density, 3 nC/m, aty = 3; uniform surface charge

density, 0.2 nC/m? at x = 2. Find Eat the origin. [4+4]

. ‘What is dipole? Derive the equation for potential and electric field due to dipole at a
- distant point P. {1+6]

Derive Poisson's equation. By solving Laplace's equation, find the capacitah.ce of a
parallel plate capacitor with potential difference between the plates equals Vo. ' [1+5]

sin

- .2 — i -
‘Verify stoke's theorem for the field H =( 1 e)aﬁ S4rcosPae A/m in free space for the

conical surface defined by 8 =20°,0<¢ <2, 0sr1< 5. Let the positive direction of

ds be a, . | | (8]

Consider a boundary at z = 0 for which Bi =2a,—3ay+2, mT, i = 4 pHim (2> 0),

pp =7 pH/m (z < 0) and K =80ayx A/matz=0.Find B> (8]
Explain how Ampere’s law conflict with continuity equation and how it is corrected?
Derive conduction and displacement current in a capacitor. [4+3]

Derive the expression for electric and magnetic fields for a uniform plane wave
propagating in a perfect dielectric medium. [5+3]

A 9.4 GHz uniform plane wave is propagating in a medium with e, = 2.25an p, = 1. If the
magnetic field intensity is 7 mA/m and the material is loss less, find [1+1+1+2+2]

i} Velocity of propagation

ii) The wave length

iii) Phase constant

iv) Intrinsic impedance

v) Magnitude of electric field intensity



10. A lossless line having an air dielectric has a characteristics 1mpedance of 400 Q. The line
is operating at 200 MHz and z;, =200~ j200 Q. Find (a) SWR’ (b) Zy, if the line is I m
long; (c) the distance from the load to the nearest voltage maximum. [2+4+2]

1. Differentiate between transmission line and waveguide. A rectangular waveguide having
cross-section of 2 cmx 1 cm is filled with a lossless medium characterized by ¢ = 480 and

u, =1. Calculate the cut-off frequency of the dominant mode [4+2]
12. Write short notes on antenna and its properties. (2]
gk
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Necessary formula is atiached herewith,

?z’epresents a vector and ".’mep: denotes a unit vector along the direction given by the subscript. .

Assume suitable data if necessary.

. Express a scalar potential field V =x?+2y® +3z* in spherical coordinates. Find value of

V at a point P(2,60°,90°). [3+2]

Derive the expression of Electric field intensity due to a line charge using Gauss Law.
Find Electric flux density at point P(5,4,3) due to a uniform line charge of 2 nC/m at

X = 5 y =3, point charge 12 nC at Q(2,0,6) and uniform surface charge density of 0.2

nC/m atx =2, [4+4]

?‘%jStaté.sgthe physical significance of divergence. Derive the Divergence theorem. Given the

s petéhtiai V= lgsin{)costb; find the electric flux density ]3 at (2,—1—5-,0]. [2+2+3]
‘ " _

Lot

Derive Laplace's equation. Find the capacitance of a co-axial cable using Laplace's
equation. - [1+5]
State. Ampere's circuital law. By using Biot Savart's law, derive an expression for

magnetic field intensity (‘{) due to an infinite length filament carrying a direct current I [2+6]

Flux density at medium with j = 15 is B1=1.2a, +8a  +4a,T. Find B,H and the angles
between the field vectors and tangent to the interface at second medium, if second
medium has p; = 1, and interface planeisz=90. {(3+2+3]

State and derive the expression of motional emf (electromotive force). Consider two

' parallel conductors placed at x =0 and x = 5 cm in a magnetic fieldB = 62, mWb/m?. A

high resistance voltmeter is connected at one end and a conducting bar is sliding at other

end with velocity ;: 18;3, m/s. Caiculate the induced voltage and show the. polarity of
induced voltage across the voltmeter. [1+3+3]

What is standing wave? Derive the equation of Electric field and Magnetic field and SWR
of standing wave? [1+7]



“ic component E=)(5z,~5a, )

. : i e , L ; — oo
9. Aa EM wave travels in free space with the electric field ( i5 W

/ cos{wt—3y +52)V /m. Find (a) @ and A (b) the magnetic field component. [2+2+3]

10. A 50Q lossless transmission line is 30 m long and is terminated with a load
Z, =60+3j400. The operating frequency is 20 MHz and velocity on the line is
2.5%10® /s, Find ' : S [2+2+4]
1) Reflection coefficient
ii) Standing wave ratio
iii) Input impedance

- 11. Explain TE and TM modes? Consider a rectangular wavegnide with gr = 225 and pe=1

with dimensions a = 1.07,'b = 0.43. Find the cut-off frequency for TM;; mode and
dominant mode. L ' [2+4]

(2]

12.. Write short notes on antenna and its type.

‘ 'r‘ dokk
i : .
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Necessary tables are attached herewith. )
— . " M . : . N
‘A represent d vector and asibseript and 2 siserip denotes d umit vecior along the direction

. given by the subscript.
v Assume suitable datd if necessary.

1. Define a vector field. A field vector is given by an expression

-~ - - - ’ - )
‘A= ..__-—,,,_,1_,—-——————': ( Xa +yayt zaz) . transform this wector in cylindrical coordinate -
X+ y 4zt \ ' o '
 system at point (2, 30°, 6) [243]
Given the flux density D= 5(2 cos0/1*)a,+(sin®/ ra)a@‘Cfm2 _evaluate both sides of the
o diyérga11ce theorem for the region defined by 1<1< 20<8< %,0 << Z‘Z_ i8]
3. i D?ﬁne electric dipole and ﬁolarization. The region z <0 contains 2 dielectric material for
* which €n= 5 5while the region Z > 0 is characterized Y a = 4.Let
2 30h.450a,+ 0.V /m Find: @ B2 ® DO polarization  in.
region 2 (I;z) . : - [2+2+2+1+1] _
4. State the uniqueness theorem and prove this theorem for Laplace's equation. [1+5}
' .3 . - 1- .
5. A current density in certain region is grven as: 1=20 sinfcosda,+—ay A/m®, Find: [5+31 .
AT

i) The average value of J; over the surface r=10< g<w/2,0< </

.. ©

) :
6. Show that VxE=0for static electric field. The region y<0 (Region 1) i air and y>0
(Region 2) has {r = 10. If there s 2 uniform magnetic field H= 5;x+6ay+7 a.Almin -
region 1, find Band Hin region 2. ‘ (24343
7. Find the amplitude of the displacement current density ina metallic conductor at 60 Hz, if

E= g, = 1,0 = 5.8x1078/m, and J =sin(377t-117.1z)axMA/m’. 5]




8. Bxplain the phenomena when a plane wave is incident normally on the interface between
two different Medias. Derive the expression for reflection and uansmission coefficient. . [8]

9. A uniform plane wave in non-magnetic medmm has E 5 Ocos( 0%t+ ’?z)ay V/m . Find:

i} The direction of pmpaga‘aon : ‘-
if) Phase constant B, wavelength A, velocity vp, relative perrmttmty €, intrinsic

] 1mpedance 0 _ v
i) H | | [145+2]
10. Determine the primary constants (R, L, C and G) on the transmission line when the
measurement on the line at 1 KHz gave the following results z,=710£~-16°, a = 0.01
neper/m and § = 0.035 rad/m. : : [8]

11. Explain the modes supported by a rectangular wavéguide Calculate the cut off
frequencies of the first four propagating modes for an air filled copper wavr:guld@ with

dimension a =2.5 cm, b=12 cm. , ‘ [2+4]

12. Write short notes on antenna and its types. - N [2]
dokok ‘
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—p LN ind .
A represent a vector arid Basript ANA. B subsoriot denotes a unit vector along the directiof

given by the subscript.
Assume suitable data if necessary-

Express the uniform vector field »};:«5;}( in (a) cylindrical components (b) spherical
components. o :

[2+3]

Dertve the expression for the electric field intensity due 1o an infinitely long line charge
with uniform charge density p bY using Gauss's jaw. A uniform line charge density of

20 nC/m is located at y =3 and 2= Find E at P61 ]

Derive an expression 10 calculate the potential due 10 2 dipole in terms of the dipole

-

moment (’p] _ A dipole for which p =3;x~5;y+10;znc.m is located at the point

© (12,4). Find BatP. [4+4]

Assuming that the potential V in the cylindrical coordinate system is function of p only,
solve the Lapplace's equation and derive the expression for the capacitance of coaxial
capacitor of Jength L using the same solution of V. Assume the inner conductor of radius

aisat potenﬁ:al Y, with respect t0 the conductor of radius b. [6l

State and derive expression for Stoke's theorem. Evaluate the closed line integral of H '
from P‘(5,4,1) to P,(5,6.ht0 P,(0,6,)t0 P, (0,410 P, using straight line segments, if

f=01y’a +04xa, AlD. _ [1+3+4]

Define scalar magnetic potential,and show that it satisfies the Laplace's equation. Given

the vector magnetic po’tentia!‘.A = ——(p2 / ﬂ.}aZ Wh/m, calculate the total magnetic flux

érossing the surface ¢ = w2, 1<p<2m and 0 <z <5m. [1+2+5]

:
. o = ,
How does VxH=1 conflict with confinuity equation in time varying fields. How is this

conflict rectified in such fields? [2+3]

. Derive the expression for electric and magnetic fields for a uniform plane wave

propagating in a perfect dielectric space. [5+31

A lossless dielectric material has =0, = le =4. An electromagnetic wave has
magnetic field expressed as H=-0.1cos(ot - z)a,+0.5 sincos(ot—Z)ay A/m. Find: [2+2+4]

a) Angular frequency (®)
b) Wave impedance (1)

c):E’

gl



10, Consideré tWé-wire 40 Q line (Z, =400) connecting the source of 80V, 400 kHz with
series resistance 10 Q to the load of Z, =60Q. The line is 75 m long and the velocity on
the line is 2.5x10% m/s. Find the voltage Vi at input end and V., at output end of the

© transmission line. -

[1. Why does a hollow rectangular waveguide not suppon TEM mode? A rectangu[m air- -
filled waveguide has a cross- -section of 45x90 mum, Find the cut—off frequencies of the

. first four propagating modes.

12. Write short notes on antenna and its types.
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Qsubscript dlenote a unit vector along the direction given by the subscript,

Assume suitable data if necessary.

R

1. Transform A = 10a,~8a, +6a,; at point p(1 0,-8,6) to cylindrical coordinate system. - . 51

2 A line charge of 8nC/m is located at x = -1, y = 2, a point charge tof 6mC aty =k-4vand a. .. .o
surface charge of 30 pC/mz_at z= 0. If the potential at origin is 100V, find the potentialat =~ . - e
P (4,1,3). - . ' ‘ 711 L
3. .Ej;plain the Continuity equation. The current density in certain region is approximated by ‘ i

L }f::?(g-'—l—)e"“é‘ ;,‘A/ m’ in sphcﬁcal coordinates. (a) How much current is crossing the o §
surface K ' v -

" r=50cm att=1pS? (b) Find py (r,t) assuming that py—0 as t 5. ' AR 172 ) R B
-4, Find the equation for Energy Density in the electrostatic field. ’ ' el o .

5. Differentiate between scalar and vector magnetic potential. Derive an expression for the

magnetic field intensity (H) at a point due to an infinite filament carrying a direct

current I, placed on z-axis using ampere's circuital law. o : [2+6]
: - - A . '
- 6. State and prove Stoke's theorem. Given H= 10sin@a, in free space. Find the current in

- o ' 4 S
a, direction having 1=3,050<90°,0<¢ < 90°. - [3+5] ;
7. Within a certain region, & = 10" F/m and p = 10 H/m. - L BRI

ISR ) LA PN

"')‘.!

' - N . > S 3 S : ' o
I Bx=2x10"*cos10’tsin10”ya, T: (a) Use VxH=a§aTE to find E; (b) Find the total -

il

magnetic flux passing through the surface x =0, 0 < y <40m,0<z<2m,att=1pS. [4+4] | o ,

" 8. Derive an expression for standing wave ratio of uniform plane wave in terms of reflection
coefficient. Find the reflection coefficient for the interface between air and fresh water S
(€ = 81ey, o =0), in case of normal incidence. ' o [5+3] CAl




- @) Phase constant (B)
b) Wayelength

E(x,0)]at P (0. 10.2,0.3)at t = InS

E ’{ 9. .The magnetic ﬁeld‘ﬁintensity (I_—ijm free Space is given as;
/ ‘ H 0 =1000500°t +Bx)ay A/m find: - ) L g

c)

104 300 © transmission line is lossless, 0,25 long, and is terminated in Z; = 500 <) The
line has a generator with 90-.£0°V in series with 100 Q connected to the input. Find (a)

the load voltage (b) voltage at the mi'dpoint of the line, ' - [4+4]
. 11. Determine the cut-off frequency for an air filled raot&ngular_wweguidg with a = 2.5 ¢m
and b= 1.25 cm for TE, mode. . R . _ [4]
12. Write short notes on: _ e S e - [2+2] |
4 ) Loss tangent | o - s ‘.\;
-~ - b) Antenna types and properties V ‘
L . N Ak a
i
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N f ‘
g the direction given by the subscript..

Asubscript dENOTE 4 unit vector alon
Assume suitable data if necessary.

: - - - . :
Transform the vector d4a, — 2:;13,—421z into spherical coordinates at point P(-2,-34) [5]
State and write the mathematical equation of G_auss Law. Using the same law, derive an '

expression for electric field intensity (E) in between the two co-axial cylindrical conductors-
_ having inner radius s and outer radius b', cach infinite in extent and assuming a surface '
- ¢harge density ps on the outer surface of the inner conductor. ‘ {1+6]

,fState the physical significance of potential gradienf. Assuming that the potehtial V in the
spherical coordinate system is'a function of r only, solve the Laplacian equation and derive
the expression for the capacitance of a spherical capacitor using the same solutionof V. - [2+6]

a) Electric Field Intensity (ﬁ) at P (1, 60°,0.5) in freé space
b) Potential Gradient (ﬂ)
dN

c¢) Volume Charge Density {(py) at P(1,60°,0.5) in free space - ‘
d) How much charge lies within the cylinder?

| State the physical significance of Curl. Evaluate both sides of stokes theo’rehx for the field

5.
. -3 - N - v ) )
A=6xy a,-3y 2 A/m and the rectangular path around the region; 2 X S 5-1<ysh,
- R U
z= 0. Let the positive direction of ds be a, . ' ' R [2+6]
R . :
6. Explain the physical significance of the equation ¢,B.ds =(. Given the vector magnetic

- - .
potential A = p?/8 a, Wb/m. Calculate the total magnetic flux crossing the surface ¢ = /4,

1<p<3m0<z<5m. [2+6]

Within the cylinder p=2, 0 <z < 1 the potential givenby: V= 100+50p+150psindV find:[2+1+2+1] . -



-10.

- straight conductorlof 0.2m lies along x-axis with one end at,

.thc'matical dénvanons A

emf and transformer emf with necessary
1gin. If this condhctor is

Explain motiork

"subjected to the' magneuc flux density B 0. 08& Tand veloc1ty v = 2.5 sin 103ta m/s.
- Calculate the emf induced in the conductor. ‘ o L [6+2]

. Define Transverse Electromagnetlc (TEM) wave. Derive an expression electric ﬁeld for a

uniform plane wave propagating in aperfect dJelectnc medla v : : [T+
A umform plane wave in free space at a frequency of 12 MHz is glven by

o

- "E= 200cos(a)t+120x+30°)a V/m, f nd: (a) [Eex] (b) Hatx 40mm andt—340ps [3+3] ‘

A lossless transmission line with Zo = 50Q has a length of 0.4. The operatmg frequency is
300MHz and it is terminated with a load ZL 40+130§2 Fmd S o [2+2+4]

- a) Reflection coefficient (M :
- b) Standmg wave ratio on the line (SWR)

11.
e 12

oAy Skindepth - o o B
'b) Antenna: and its types ' ' LR

¢) Input impedance (Z;) \ % — e e
Explain Transverse Electric Mode and Trans verse Magnetic Mode ofa waveguxde - [2+2]\

Write shortnotes on: A S L S . o [2x2]

EEETTN

i
|
B
L
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()

@

3

2

(5)

o8
@

~uniform line charge density, 3 nC/m, atx = -2,y = 3; uniform

" Express the vector field, G = (* ¥ (3, + yay) in cylindrical |
components and cylindrical variables. : : [51

Find D af the point (-3, 4, 2) if the following charge distributions

are -prédetit -in- free space: point charge; 12-n€, at P2;-0,6);
surface charge density, 0.2 nC/m® atx =2. {7
Two uniform ﬁnebhéfges, & aC/m each, are located atx =1, z= 2,

and at x = -1, y = 2 in free space. If the potential at the origin is ‘ -
100V, find V at P (4, 1,3). | Wl

State the Uniqueness theorem and prove that the solution of
Poisson’s equation is unique. o - [1+6]

Write the equation of the Vector Magnetic Potential in differential
form. Using the same equation, derive the equation for magnetic
field intensity at a point due to an infinite filament carrying a
uniformly distributed dc current . [1+5]

m&ﬁﬁiﬁ@&»ihﬁa%ﬁk&ﬁaﬁﬁﬁ}ﬁwMﬂﬁt@&ﬁﬁr&i@ﬂi&%ﬂ&ﬁ%;{a}a.mﬁﬁiﬁdﬂﬁain . ,
. . , 2 ,
coordinates at Py (p=1.5, $=90°, z=0.5) if H = Z(cos 029} 2, [3+3).
(b) in spherical coordinates at P (=2, 8=30°, $=20°) if H = gy g,
. sin
State and derive the Stoke’s theorem. ‘ . [1+3]
What isan input intrinsic impedance? Derive an expression for the

input intrinsic impedance using the concept of reflection of [2+6]
uniform plane waves. :




~
k=)
pS—e

(10)

(tH

The electric field amplitude of a uniform plane wave propagating

in the free space in a, direction is 250 V/im. If E = Exayand o =
P .

1.60 Mrad/s, find: (a) the' frequency; (b) the wavelength; (c) the
period; (d) the amplitude of H.

Find the amplitude of the displacement current density inside a

+ typical metallic conductor where f= 1 kHz, Conductivity 6 = 5 x

10" mho/m, dielectric constant er = I; and the conducion current

density J = 107 sin (6283 t — 444 2) a, Afm?,

A 50-02 lossless line has a length of 0.4). The operating frequency
15 300 MHz. A load Zy, = 40 + /30 O is connected at z= 0, and the -

50 +,0 . Find: (a) The Reflection Coefficient I' (b) The Voltage

Standing Wave Ratio (VSWR) and (¢} The input Impedance Zip.

Explain why is it not possible to use waveguides at lower
frequencies? Explain the transverse eleciric (TE) and transvers

magnetic (TM) modes used in'rectangular waveguides. i

3 Give«theadcﬁniﬁm;@fﬂaﬁrxant@ma;‘Expiai-n:.\thezpmgemﬁssof any

one type. of ‘antenna that  you have -studied dering your

- electromagnetics course.

Fok

oy

)

Qe
O]

+2+143 ]

[6]

(2+2+4: |

[1+11
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- -5 — - . ]
1. Transform the Vector A=yax+xay +za, into cylindrical co-ordinates at a point

p(2,45°,5) , 5]
2. Along the z-axis there is a uniform line of charge with py = 4n Cm”' and in the x = 1 :
<. plane there is a surface charge with ps = 20 Cm™. Find the Electric Flux Density at
(0.5,0,0) ' ' . (6]

3. Define Uniqueness theorem. Assuming that the potential V in the cylindrical coordinate
‘éﬁistem is the function of ‘p’ only, solve the Laplacian Equation by integration method
and derive the expression for the Capacitance of the co-axial capacitor using the same

~ solution of V. [2+5]

; 4. Define Electric Dipole and Polarization. Consider the region y < 0 be composed of a
; uniform dielectric material for which the relative permittivity (&) is 3.2 while the region
y>0is characterized by & = 2. Let the flux density integion 1 be - [2+3+3]

“ - - - - 5

| D}=“3an+503y+7eazﬂC/m .

Find: ' -

| a) Magnitude of F‘hxx density and Flectric fields intensity at region 2.

b) Polarization (—I;) in region 1 and region 2 »
. 5. Stéte Ampere’s circuital law and stoke’s theorem. Derive an ekpression fbr magnetic field
‘ intensity (ﬁ) due to infinite current carrying filament using Biot Savart’s Law. ) [1+2+5]
” 6. Differentiate between scalar and vector magnetic potential. The magnetic' field in'tensity

. . .. .. = N I
in a certain region of space 15 given as H=(2p+z)ap+—2a; A/m. Find the total current
VA .
» » .4 -
passing through the surface p =2, 74 <@ < n/2,3<z<5,inthe a, direction. [3+5]

v N _

7 State Faraday’s law and correct the equation VxE=0 for time varying field with
: -5 -

necessary derivation. Also modify the equation VxH= T with necessary derivations for

time varying field. [1+3+4]

8 TDerive an expression for input intrinsic lmpendence using the concept of reflection of
uniform plane waves. {6]



9. Find the ampln‘tude of displauement current dens’ty inside a typical metallic conductor
whem f=1KHz, ¢ = leO mhexm & = 1 and the conduction current density is

f“l@ 31n(6283t 444z)ay Alm?

10. Write all the Maxwell equations for the t;m\_, v;ryizxg field point form as well as infegral
form.

1. A lossless transmission line with Zy = 50 O with length 1.5 m connects a voltage

Vg = 601V source to a terminal load of Zy, = (50+j50) Q. If the operating frequency
=100 MHz, generator impedence Zg = 50 $ and speed of wave equal to the speed of the
light. Find the distance of the ﬂm voltags maximum from the load. What is the power
delivered to the load?

12. What arethe techniques that can be ‘fakeﬂ to match the &anszmwwn hne with

mismatched load? Explain any one.
13. Write short notes on:

a) Modes in rectangular wave guide _
b) Antenna and its types

4]

(4]

[4+4]

2]
{2x3]
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Consider the circuit below for which R = 10kQ. The power supply V*has a de value of
10V on which is superimposed a 60 Hz sinusoid of 1-V peak amplitude. Calculate both
the dc voltage of the diode and the amplitude of the sine wave signal appearing across it.
Assume the diode to have a 0.7V drop at 1 mA current and n=2. [4]

2. What is Zener breakdown? Describe the Zener diode as a voltage regulator with circuit
diagram and IV characteristics curve. [5]
3. What is dc load line in diode? Write its significance. [3]
4. Describe in brief the operation of BIT as a switch with necessary diagrams. 41
5. Why voltage divider biasing is called B independent? Design a voltage divider type DC
biased CE amplifier to obtain B independent biasing. Use appropriate guidelines to
support your design. Given parameters are: Vo =24V, Ic= 1.5mA and p = 150. [2+6]
6. Draw the ac equivalent circuit for a CE amplifier (emitter resistor unbypassed) and derive
the expressions for voltage gain, input impedance. [4]

10.

11

12.
13.
14.

Describe the construction and working principal of DMOSFET with the help of drain
characteristics curve, transfer characteristics curve and mathematical expression. [8]

A JFET amplifier with a voltage divider biasing circuit, has the following parameters:
V, = -2V, IDSS = 4mA, RD = 910Q, Rs = 3kQ, R1 = 12 MQ, R2 = 8.75 MQ and
VDD =24 V. Calculate ID and VGS, VDS. [8]

Draw the circuit diagram of transformer coupled class B push pull amplifier and its
corresponding characteristics graph. And, show that the maximum efficiency is 251%. [2+2+4]

Draw the circuit diagram of tuned amplifier and derive the expression for the 3dB
bandwidth of the amplifier. Write its applications. [6+2]
Explain the working principal of Wien bridge oscillator with necessary expressions and
circuit diagram. [4]
How can we use astable multivibrator for the generation of square wave? [4]
Design a 5V to 20V variable de voltage regulator using LM317.. [4]
Draw a standard series DC voltage regulator circuit and find its voltage stability
factor (Sv). [2-+6]

ke
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1. A diode conducts imA at 20°C. If it is operated at 100°C, What will be its current? Given

data are 1y = 1.6 and negative temperature coefficient value = -2.2mV/°C. {6}
5. Determine the range of values of Vi that will maintain the Zener diode of the figure below
in ON state. [6]
R
208
+ —fYV
. e " RL
Vi V=2 s, > 32K0.

izmax = 60mA "T r
I

3. Draw the small signal model of CE amplifier and derive the expression for voltage gain
and input resistance for CE amplifier using emitter bypass capacitor. [243+3]

4. Explain Transistor asa Switch in cutoff and saturation region. [4]

5. Determine the dc collector current Icq and collector emitter voltage Verg for the
following circuit, Given B = 100. [4]

Re=3k Q
._‘A\M:
Rp =100k 3

A
Vpg=3V "{:':{: i " _I_

pua—
=

1

6. Describe the construction and working principle of n-channel Enhancemént MOSFET
with the help of necessary diagram and characteristics curve. [8]




7. The n-channel JFET in the ﬁgure below has Inss = 18mA and Vp =-5V. Determine the
valuesoflnand‘v’us ; e R ; RS ‘ [81

igék(i; § o

185K

. 4‘7“'«}‘ ’ Leska

8. How can we solve ﬂle Cross-over dzstomun in: Ciavs B amphﬁer’? C‘alﬁulate the g,encrai

cfficiency of class B push-pull Amplifier, .
9. FXplam the classifzcatlon of amplifiers accordlng eo operdtmg regxon N . | .{4}
10. Draw the circuit dlagram of LRC class A tuned amphﬁcr and its frequency response f :
graph AndshowthatBandwxdth I/R(‘ e L e [3+3]' s
11 L Fxplam the workmg prmmple of RC phase Shlﬁ oscﬂlator thh necesqary expressxons and
- circuit dxagram S Xy i ST [6]
“12. Draw the Cireuﬁ dlagram of premsmn rectmer cxrcuxt S sl 2]
13, Describe the workmg of traasmor seues voltage regulator Wlth current hmxtmg czrcmt 7]

14. Design a voltage reguiamr to glve output vo;tage fmm 7V to 21V using LM31 7. [5]

kR
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. What is Zener breakdown? Describe the Zener diode as a voltage regulator with circuit

diagram and IV characteristic curve.

In the given circuit the diode used has its ; = 1.74 and it conducts 1mA at forward bias
voltage of 0.7 V. Find the current flow in the circuit.

5000

AV

. Desigh CC amplifier using P independent voltage divider biasing circuit using

appropriate guideline. Given: Vee = 20V, Icq = 2mA and p = 100. Use firm biasing,
Derive its voltage gain.

Draw Hybrid = and T model. Derive the relationship between 1y and re.

5. Describe the construction and working principle of EMOSFET with the help of drain

characteristics curve and mathematical expressions.

Find the drain current(Ip) and drain to source voltage (Vps) for the following circuit. "

Given parameters are : Vi=1V and k = 0.5mA/V 2

+20V
| 188K0 § _ | émam '

ok Y % 1.65K0

(51

(5]

[8+2]
[3+3]

(8]

(8]




7. Draw the circuit diagram of transformer coupled class B push- pull émpl’iﬁer. And show
that the maximum efficiency is 257 %. [2+4]

8. What are the applications of tuned amplifiers? Determine jts 3 dB Bandwidth, Resonance :
frequency and Quality factor. [2+6]

9. Explain the operation of RC Phase shift oscillator and derive the condition for the
sustained oscillation.

[3+4]

10. Draw the circuit diagram of colpitts oscillator. Derive its frequency of oscillation. [2+4]
11. Describe the band gap voltage reference source with the help of a relevant circuit.

Compare band gap voltage reference source with Zener diode. [4+2]

12. Design a voltage regulator to give output voltage from 7V to 21 V using LM317. [5]

Hesfeosk
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1. What is Dc load line? Find operating point for the diode circuit graphically using load
line method. [1+4]

5. Tn the circuit given below the DC power supply Vec = 10 V is superimposed with 60 Hz
sinusoid of 1 V peak to peak amplitude. Calculate the amplitude of the sine wave signal
appearing across the diode for the case Rt = 10 KQ. Assume the constant voltage drop of
0.7 V in the diode. [5]

W

R1

OBV

3., Why voltage divider biasing called p independent? Design common emitter Amplifier
using p independent dc biasing method with appropriate guideline. Given parameters:
Vee=24VDC, Ic=1.5mA, = 150. [1+4+2+2]

4. What is the significance of bypass capacitor in CE amplifier? Draw the small signal
model of voltage divider bias for emitter bypassed capacitor CE amplifier circuit and find

its input impedance, output impedance and voltage gain. [2+6]

5. Explain construction and working principle of N channel Depletion type MOSFET with
the help of drain characteristics and transfer characteristics. [8]

6. Find Ip and Vps for the given circuit. Given data are Vp = - 55V, Ings = 10 mA and
assume all the capacitors are ideal and check whether transistor is operating in pinch off

region or not? (8]
~Vpp =20V
1.5 MQ ek
Vi €>___?"1_ F-oVy
330kQ 1k Cs
11

7. Draw the circuit diagram of class B push-pﬁll amplifier. Derive its general efficiency and

maximum efficiency. (8]
8. Draw the circuit diagram of class A series fed amplifier and its corresponding

characteristic graph. And, find its general efficiency. [3+4]
9. Draw the circuit diagram of op-amp Wein Bridge oscillator. Derive its frequency of

oscillation. [2+4]
10. Draw the circuit diagram of Hartley oscillator. Derive its frequency of oscillation. t6]
11. Design DC voltage regulator using LM 317 to get 6-15V output. [6]

12. Draw standard series DC voltage regulator circuit and find its voltage stability factor (Sy). [4]
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. A string of three diodes is used to provide a constant voltage of about 2.1 v. Calculate the
change in this regulated voltage caused by (i) a £10% change in the power supply
voltage; (i) connection of a 1K € load resistance. Assume 1 = 2. [3+2]

1041V

2. A zener diode exhibits a constant voltage of 5.6 V for currents greater than five times the
knee current. I is specified to be ImA. The zener is to be used in the design of a shunt
regulator fed from a 15V supply. The load current varies over the range of 0 mA to 15
mA. Find a suitable value for the resistor R. What is the maximum power dissipation of
the zener diode? : [3+2]

3. Design voltage divider CE amplifier (without emitter by pass capacitor). Given:
Transistor BC 547B having p =295, .= 1.5 mA and Vee = +9V.

a) Is this the best Q point? Why?
b) Calculate its input impedance and voltage gain.

¢) What is the maximum peak voltage of the signal that can be applied to the input of
this amplifier to ensure the transistor is always in active region? [5+2+3+2]

4. Draw Ebers- Moll (EM) model of BJT and write expression of collector current for active
region. (5]



5. Find Q point and show it graphically. [6+2]

Tl’lv
o

le\/w.,:...iw-,_;mﬂ{fw_w._q Vo

)
; 1 OMSE L pF
;i . }—J Inen = 6 mA
Vi oo i I Vasen=38v
S | B NG

1puF

i
3

e

6. Explain the working of n channel DMOSFET with characteristics curves. Derive an

expression for JFET transconductance. [6+3]
7. Itis required to design a class B power Amplifier to deliver an average power of 20 W to

an 8 Q load. The power supply is to be selected such that Vec is about 5 V greater than

the peak output voltage. This avoide transistor saturation and associated nonlinear

distortion, and allows for including short circuit protection circuitry. Determine the

supply voltage required, the peak current drawn from each supply, the total supply power,

and the power conversion efficiency. Also determine the ‘maximum power that each

transistor must be able to dissipate safely. . [1+1+2+2]
8. Derive general efficiency of series fed Class A power amplifier. [6]
9. Explain the working principle of crystal oscillator with diagrams operating in both

parallel and series resonance mode. ' [4+2+2]
10. State Barkhausen Criteria for sinusoidal oscillation. Is it possible to obtain 50% duty

cycle square wave from 555 timer Astable Multivibrator? How? [2+3]
11. Explain the working of transistor series voltage regulator with current limiting element. {6]
12. Design variable DC voltage regulator using LM 317 to get (5-9) volts output. [5]

kkok
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Assume suitable data if necessary.

. Explain the small signal model of PN junction diode and derive the expression for its

dynamic resistance.

Determine the Range of load Ry, that will maintain the zener diode load voltage Vy at 5V.

Given Vs =10 V, Rs =100 Q, I-ZM =30 mA.
Is Rs

""—/V\/V + IL +

Iz
’ -_L‘Vz RL?VL

Design a voltage divider type dc biased CE amplifier to obtain p independent biasing.

Vs ==

~ Use appropriate guidelines to support your design. Given Ve =12 V DC, I¢ = 2mA and
B =150. '

Derive the expression for Rin, Rous Av and A in CE capacitor bypassed amplifier.

5 Describe the construction and working principle of EMOSFET with the help of drain

10.
11.
12.

characteristics curve and mathematical expressions.

Find Ip and Vpg for the given circuit. Given data are Vp = -3.5V, Ipgs = 10 mA and
assume all the capacitors are ideal and check whether transistor is operating in pinch off
region or not?

— Vop=20V
910 kQ ) 22kQ
o
—i | C: vy,
vi ©
> 2
110kQ ud' | T,
=

Draw the circuit diagram of transformer coupled class B push-pull amplifier and show
that the maximum efficiency is 257 %.

When are tuned amplifiers used? Draw class A tuned amplifier circuit and find its 3 dB
bandwidth.

Explain working of RC phase shift oscillators and derive the frequency of its oscillation.
Draw standard series DC voltage regulator circuit and find its voltage stability factor (Sv).
Design a voltage regulator to give output voltage from 7V to 21V using LM317.

Write short notes on: |

a) Ebers Moll model
b) Transconductance of JFET
¢) Crossover distortion
*k*

[5]

15)

{7
(8]

8]

[7]

[7]

{71
[6]
(6] -
[5]

[3x3]
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Assume suitable data if necessary.

Explain the reverse break down region in zener diode. “Zener diode acts as a voltage
reference element” Justify the statement from IV characteristic curve.

A diode conducts 1mA at 20°C. If it is operated at 100°C, what will be its current? Given
data are ) = 1.6 and negative temperature coefficient value = -2.2 mV/°C.

Show the importance of transistor bias stabilization. Design voltage divider bias {common
collector configuration) to get Icg = 1.5 mA. Assume power supply voltage VCC = 15V
and beta of transistor.is 110. ‘ ' , o

Why BIT is called bipolar and FET is called unipolar device? Derive mathematically the
transéonductance of MOSFET.

The bipolar junction transistor parmnéters for the circuit in figure below are A =200 and
¥4 = . Determine the input resistance, output resistance and overall voltage gain of the
circuit. :

i .
Describe the physical structure of N-channel JFET and explain its working principal and
characteristies clearly marking the various regions of operation.

Find the drain current (Ip) and drain to source voltage (V ps) for the following circuit.

Given parameters are: Vi = 1Vandk=0.5mA/V 2,
O 420V
188K0Q 1.85KQ
e vg LE5KR

e e e e

{5

Bl

[3+5]

[243]

(81

[2+6]

(8]



i

8. Draw the eircuit diagram of transformer coupied class B push-pull amplifier stage. And
find its maximum efficiency. Define cross over distortion in class B amplifier. [2+4+2]

9. Draw the circuit diagram of Quasi complementary-symmetry class AB amplifier using

diodes. . ) - {31
10. When are tuned amplifiers used? Draw the circuit diagram of class-A tuned amplifier arid
its frequency response graph. ‘ . [2+3]
11. Draw Wien Bridge oscillator circuit and detive the expression for frequency of oscillation
and gain of amplifier circuit. [1+3+2]
12. Describe the operation of precision half wave rectifier with circuit diagram. f4]
13. Why transistor series regulator has lower efficiency? Explain the operation of voltage
» [2+5]

regulator using band gap voltage reference.
sk
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Assume suitable data if necessary. .

Define Q-point in pn junction diede operation. Show it graphically with necessary

derivations. Differentiate between avalanche and zener break down. [3+2]

The 6.8 V zener diode is specified to have Vz = 6.8 V at Iz = 5 mA, 1z = 20Q and

izk = 0.2 mA. The supply voltage V" is nominally 10V but can vary by + 1V, Find Vo .

with no load and with V' at its nominal value. Find the change in Vg resulting from

connecting 2 load resistance RL that draws a current I, = 1 mA. What is the minimum

value of Ry, for which the diode still operates in the breakdown region? ' [2+142]
05K
AN

VQ-

Z< Y

Design B independent type de biased common collector amplifier, and find its current
gain and input resistance. Given parameters: Vec = 20 VDG, Ic = 2mA and § = 100 and
use firm biasing method. [8]

Draw common emitter transistor amplifier circuit (emitter bias with unbypassed emitter
capacitor) and find its output impedance and voliage gain. Write application of common
base amplifier. * [4+3+1]

Describe the working principle of N-channel Depletion type MOSFET with the help of
Ip Vs Vps characteristics and transfer characteristics curves. Find the condition and

_ expression for it to operate in active mode of operation and write the expression for drain

current. - [5+2+1]

6. Write about JFET as a voltage controlled resistor with practical application. 4]

7. Find Ipg and Vgsq from the following circuit. ' {51

420V

l

—s

e
Hszf



8. Draw the circuit diagram of class A series fed amplifier and its corresponding

- characteristic graph, And, find its general efficiency. s _ : ‘
9. Draw the circuit diagram of Complémentary-Symetry class-AB  amplifier using
Darlington pair transistors, : . el B ‘ ’

 10. Describe about tuned emplifier and derive the expression for the 3dB bandwidth of the

ampiifier.

11. Differentiate between synchronous and stagger turned amplifier. ) |
12, Draw voltage controlled oscillator circuit using IC 555 and derive expression for
frequency of oscillation, DR e e .

13. Among Hartley and Colpitts LC oscillator, which one do you choose to implement in FM
~ stations to generate carrier wave signal? Why? Draw its cizcuit diagram.

14. Draw the standard series DC voltage regulator circuit and find its voltage stability
factor(Sy). o :

15. Design a 5V t0 20V variable de voltage regulator using IC LM317.

{343}
REY
5}

6}
5]

[5]
[4]
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Differentiate between avalanche and zener breakdown. Draw V-1 characteristic curve of
zeper diode and briefly explain about it. (3+2]
In the given circuit, the power supply v* has a dc value of 10V on which is super
imposed a 50 Hz sinusoid of 1V peak amplitude. Calculate both the dc voltage of the
diode and amplitude of the sine-wave signal appearing across it. Assume the diode to

havea 0.7V at 1 mA current and n=2. (51
V+

10KQ

-
r~

Design p independent type of dc biased common collector amplifier, and find its voltage
gain and input resistance. Given parameters: V=20 VDG, 1=2mA and p=100 and use

firm biasing method. | 81
Describe in brief the operation of BT as 2 switch in cut off and saturation region. 4]
Explain about working principle of N-channel DMOSFET with its construction,
characteristics curves and characteristic equation. -7

For the faithful amplification of signal, selection of operating point is utmost importance.

Justify the above statement. Derive transconductance of bipolar junction transistor. [3+4]
Determine Q point for the following network. 10V ' 7

3.3KQ
IDSSS 8 mA

MQ 1 KQ

t



8. Draw the circuit diagram of the Hartley Oscillator and derive 1ts frequency of oscillation. [6]
9, Draw the cirouit diagram of class A series fed amplifier and its corresponding

‘ characteristics graph. And find its general efficiency. : {3+3]
b 10. Explain about the operation of voltage controlled oscﬂlator {(VCO) using 555 timer IC
- and derive its frequency of oscillation. , [8}
11.Draw the circuit diagram of Complementary- Symmetry Class-AB - amplifier - using |
Darlington pair transistors. . , 3]
12. Calculate the output voltage and the zener current in the regular circuit as'shown in ﬁgure
below for Ri=1 KQ and R=220Q. Vz=12V. ‘ - [5]
V=20V Qu(B=50) v
(unregulated) \ 7* °
R—220§2

13 Draw series vohaae regulator with current hmltmv circuit and explain how this protection
! ~ circuit works? [6]
fror 14. Briefly explain about Precision half wave rectifier with circuit diagram. i 3
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Find the operating point of the diode circuit graphically using Idf"efdﬂline method. [5]

Design DC voltage regulator for 6V output. Given data are Vo=6V at [,=20mA, 1x=2mA,
Pma=500mW and 1z=10Q. The nominal input voltage is 15V+30% DC. Find the
maximum current it can deliver to the load. {53

Design a common base amplifier circuit using B independent method. Given parameters
are V=15V, Iz=1.5mA, =100 and input and output impedances are comparatively

Jarge. Use appropriate guideline to support your design. 7.
Why common collector amplifier is known as emitter follower? Draw its ac equivalent |

 circuit to find its input resistance and voltage gain. [1+6]-
Draw and describe the Ebers Moll model for BJT. R
Draw the cirucuit diagram of the Colpitts Oscillator and derive its frequency of. :
Oscillation. v : -6}
Find the drain current (Ip) and drain to source voltage (Vps) for the following circuit: :
Given parameters are: V=1 V and k=0.5 mA/V>. . (71

B V=10V

Ri= mm&é > Ro=6KQ

Rz;,ioﬁfi;g €2 ¢ M »g . R;-_: GKQ . jo—

e

Describe the construction and working principal of N-channel JFET with the help of
characteristics curve and mathematical expression. [7]



9. Define crossover distortion in class B amplifier. Draw quasi-complementary syinmetry
~ class AB amplifier. And explain how crossover distortion is eliminated in class AB
amplifier, : ‘

10. Draw the circuit diagram of Class A tuned amplifier and determine the range of frequency

- in which it gives maximum gain within 3 dB range? .

~ 11. Design a DC voltage regulator for 3V to 12V output using LM317.

12. Define the term multivibrator. Explain the operation of op-amp based astable
multivibrator for square wave with the help of circuit diagram and waveforms and also

determine its frequency of oscillation.

13, Draw the standard series DC {foltagc regulator circuit and find its voltage stability
factor(S,). |

* ok ok

18]

[6]
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1. Derive the expression for dynamic resistance of pn junction diode. 5]
. Determine the current Ip and the diode voltage Vp with Vpp=5 V and R= 1KQ. Assume
that the diode has a current of 1 mA at a voltage of 0.7 V and that its voltage drop
changes by 0.1 V for every decade change in current. [5]
—AN-—>
R Ip
+

U
VoD ) SZ Vb

—

~Design voltage divider biased common emitter BJT amplifier to get voltage gain of -90.
Assume p= 100 and Vec=+12V. Rt

“Perive input impcﬁaﬁce, output impedance and voltage gain of common collector BIT

‘amplifier. : (8]
Explain the construction and operation of E-MOSFET with characteristics curve and
_ mathematical expression. 7
Derive mathematicat definition of JEFET transconductance. : (4]
Find Ipg and Vpsg from the following circuit. Show Q point graphically. [5+3]
! +40V-
3kQ

: VGS (TH) =5V
Ip(on) =3mA
: VGS (on) = 10V

18MQ é
0.82 kO




8. Derive general efficiency of class B amplifier. PR SO [5]
9. Draw the circuit diagram of Darlington complementary-symmetry class AB amphﬁer

using diodes. v i3]

" 10. Derive maximum efﬁclency of transfonner coupled ciass A amplifier. 5]
11. Draw astable multivibrator circuit using IC 555 and derive expression for frequency of
oscillation, v [6]
12, Explam working principle of RC phase shift oscillator with necessary expressions and
circuit diagram. [6]

13. Explain the operation of voltage regulator using band gap voltage reference. [6]

14. Design a (5-15)V variable de voltage regulator using LM 317 IC. [4]

C kdk
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1. The leakage current of a silicon diode is Is = 107 A at 25°C, and the emission coefficient

is m = 1.6. The operating junction temperature is Tj = 60°C. Determine (i) the leakage
current Is and (ii) the diode current Ip at Vp = 0.8 V. :

9. The 6.8V zener diode is specified to have Vz = 68 Vatlz=5mA, ;=20 Q and
ILi = 0.2 mA. The supply Voltage V" is nominally 10 V but can vary by £ 1V. Find Vp
with no load and with V' at its nominal value. Find the change in V, resulting from
comnecting a load resistance Ry that draws a current I = 1 mA. What is the minimum
value of Ry, for which the diode still operates in the breakdown region? [2+2+2]

05K Ju

AAS
,_"_.
% Vo
- L

3. Determine the input resistance, output resistance and overall voltage gain of the circuit
given below: [8]

4]

v

4. Find terminal currents of BJT using Ebers-Moll Model. Write applications of different
BJT configurations. [5+3]

Explain the construction and operation of D-MOSFET with characteristics curve and
mathematical expression. 8]

wh



6. Find the DC operating point of JFET circuit given below. Given parameters Ipgs = 12 mA
and Vp= -4V, ' _ [8]

Vpp=20V

_ oV,
Y; ; 3 %RZ = RO KD %R&' =27kO Il CS )
7. Derive maximum efficiency of series fed class A amplifier. [6]
8. Derive bandwidth of tuned amplifier. Write its applications. : [6]
9. For a class B amplifier providing a 14V peak signal to 16 O load and a power supply of
cc = 24V, determine input power, output power and circuit efficiency. [4]
10. Draw voltage controlled oscillator - circuit using IC 555 and derive expression for
.. frequency of oscillation, ' v , [6] -
“11. Draw the circuit diagram of half wave precision rectifier and explain the operation. - [4]
'12. Define. voltage regulator. Explain the series voltage regulator with current” limiting
 element. ‘ [1+5]

- 13. Explain working pfinciple of WIEN BRIDGE oscillator with necessary. expressions and
- circuit diagram. | [6]

Hedkok
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1. Explain the small signal model of PN junction diode and drive its dynamic resistance. [2+4]

N

Determine the range of values of V; that will maintain the Zener diode of figure below in
ON state. {51

R=220Q

vi  Vz=20V R;ﬁ-llK%
i IZM=6O mA

3. Design B independent type DC biased common emitter amplifier with emitter resistance
" bypassed and find its voltage gain and input resistance. Given parameters V¢ = 24,
Ic =2 mA, B = 90. Use appropriate guideline to have high input resistance. {81

4. Describe in brief the operation of BJT as a switch in cut off and saturation region. [6]
5. Define transconductance (gn). Derive gy for BIT. : [1+3]
6. Explain the construction and operation of N channel enhancement type MOSFET with the

help of drain characteristics and transfer characteristics. _ ‘ 8]
7. Find the drain current (Ip) and drain to source voltage (Vps) for the following circuit. .

Given parameters are: V=1V and k = 0.5mA/V 2 | [6} ‘

Ry= 10 MQ §

Ry= 10 ané % Re= 6 KQ
L |

Vm):"!o v

RD—'- 6 KQ




8. State the difference between BJT and FET. , [2]
9. What is crossover distortion? Explaih how it can be eliminated with necessary diagram.  [244]

10. Draw the circuit diagram of tuned amplifier and derive the expression for the 3dB

bandwidth of the amplifier. _ [6]
11.. Define Barkhausen criteria for sinusoidal oscillation. Draw the circuit diagram of wien

bridge oscillator and determine its frequency of oscillation. [2+6]
12. Describe Colpitt's oscillator with necessary circuit diagram. [51
13. Draw the standard series DC i/pltage” regulator circuit and find its voltage stability ,

factor (Sy). [6]
14, Design a 3.7 to 9V variable dc voltage regulator using IC LM317. | [4]

Hedke ok
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1. In the circuit given below, the DC power supply Vec = 10 V is superimposed with 60 Hz
sinusoid of 1 V,, amplitude. Calculate the amplitude of the sine wave signal appearing
across the diode for the case R1 =.10 KQ. Assume the constant voltage drop of 0.7 V in
the diode. S o _ [5]

o . R |
2. Define and explain reverse breakdown effect. Describe how Zener diode works as a

 voltage regulator. : T [2+3]

3. Why voltage divider biasing is called § independent? Design CE amplifier using B
independent dc biasing method with appropriate guideline. : - [3+5]

Given: Vee =24V, Ing = 10pA and p = 100

4. What is the significance of bypass capacitor in CE amplifier? Draw the small signal
model for capacitor bypassed CE amplifier circnit and find its input impedance, output
impedance and voltage gain. [2+6]

‘ 5. Describe the principle of operation of operation of N channel Depietion type MOSFET
! with the help of mathematical expression and drain characteristics graphs. I8}

6. Determine Ip and Vps for the given circuit and find the region of its operation. Given:

k=0.12mA/V:and V;=5V. [6+2]




7. Explain the operation of transformer coupled class B push~piill amplifier with the proper

circuit diagram and characteristics curve. Also determine its maximum efficiency. [4+4]

8. Explain why class A amplifier is cooler with load than without load. (6]
9. State Barkhausen cﬁteria.» Draw the circuit diagram' of RC ‘phase, shift oscillator and

. derive the expression for its frequency of oscillation. - _ [2+5]

10. Describe the operation of precision half wave rectifier with circuit diagram. ' [5]

11. Describe the operation of a series voltage regulator with current limiting cireuit, [7]

12. Designa 5.2 V to 13 V variable DC voltage regulator using IC LM 317. o [5]

F gk
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< Assume suitable data if necessary.

| Find operating point for the diode circuit graphically using load line method. N
5 Find the zener current form the given circuit if () Re.= 12KQ G)RL=3KQ 4]

R=1KQ

P=280 mW
V=10V ‘

3. Determine the input resistance and output resistance of CC BIT amplifier circuit. Why
common collector configuration is used in amplifier cirouit design. [2+2+2+2]

4. Describe the operation of BIT as switch with the help of Nan—gaté circuit. 41

5. Derive expressions t0 obtain transconductance for BIT, JFET and MOSFET. Also prove
that v, =B +DYe | |

6. The n-channel JFET in the figure below has Inss = 18 mA and V= -5V, Determine the |
“yalues of ID and V_DS- .

(8]

(8]

_p 420V

7. Describe the working principle of N-channel EMOSFET with the help of its drain
characteristics curve and necessary mathematical expressions. 1



8. Determme the general efficiency -of transformer cQupIed class B push pull amplifier.

‘Draw the circuit diagram and its graph. - , - : [4+4]
9. Explam how class AB amphﬁer eliminates the cross over dis’to‘rtien e [3]
10. Draw the circuit diagram of LRC tuned class A amplifier and its frequency response |
graph and show that Bandwidth = RIC A . [3+3]
11. Explain the operation of AMV using 555 timer IC and denve its frequency of oscillation. [6]
12. Draw the circuit diagram of Hartley oscillator. . e [3]
13. Draw standard dcV regulator circuit and find its voliage stability factor. o | - [4+4]
. 14._Design a DCV regulator for 3.7 V 012V o.utput‘using LM317. Lo : [4]

ok
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Assume suitable data if necessary.

In the given circuit, the diodé used has s n = 1.74 and it conducts 1mA at forward bias
voltage of 0.7 V. Find the current flow in the circutt - (4]

[y

R =500 €2

V=10V

“ '3 Design DC voltage regulator for 6V output. Given data are V. =6 V at I = 20 mA,
 Tye=2mA, Pzmax = 500 mw and rz= 10Q. The nominal input voltage is 15V = 30% DC.
Find maximum current it can delivers to the load. 4]

3, Design p independent type dc biased commaon collector amplifier and find its current gain
and input resistance. Given parameters are: Vee =20V, Ic = 2 mA and p = 100- Use
firm biasing method. ' :

4. Draw the small signal model cireuit for capacitor unbypassed CE axﬁpliﬁ@r and find its

~ voltage gam and current gain.

5. Describe the construction and working principle of N-channel JFET with the help of its

drain characteristics curve and necessary mathematical expressions. , 6]
6. For the circuit given below, find Ip and Vps. Also dstennine its region of operation and
small signal ac equivalent circuit. ' . [3+3+2+2}
' . pVpp=10V
Rl == 10pQ
: Given data are:
j\ ' mA
R2 Vl—‘:lV,](:O.S—;;z—
, 10 p2 .
Rs -6 KQ

—



10.
1L

12

o1/ o8 o9

Draw the circuit diagram of trans’fomer'cuupied class- B push Iﬁuﬂ amplifier and its
corresponding characteristic graph. And from graph prove that maximum efficiency is
equal t0.78:5%. Also find the condition when it has maximum loss. T [3+3+3J_r3]

Draw the circuit diagram and its frequency response graph of LRC tuned class A |
amplifier. State its resonance frequency and. band width (3dB). L. [1+1+1+1]

. State Barkhausen criteria for sinusoidal oscillator. Is this principle apphcable to RC

oscillator using op-Amp? Why? If yes, determine the frequency of oscillations and the
gain of the amplifier of the circuit. : : _ [2+1+4]

Explam the operation of AMV using555 IC and derive its frequency of oscﬂlatlon . [6}

Describe the bandgap voltage reference. source with the help- of -a-relevant circuit.
Compare bandgap voltage reference source with zener diode. [4+2]

Draw the series dc voltage regulator with current hmxtmg element and explain how 1t 7
works. R , : o - [5]

EETT
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1. Inthe given circuit, the dmde used has its n = 1.74 and it conducts 1mA at forward bias
voltage of 0.7 V. Find the current flow in the circuit. [6]

A /\M\{R 500 Q

2. Draw unregulated dc voltage power supply using bndge rectifier. =~ - ToI2]

| Describe functions of BJT as am phﬁer with the help of transfer charactenstlcs (ic - vBE
graph), and find expressmm for gm > t, and r.. Also show that § = gnTrand 1, = Bt re. [6+2]

4. Draw common collector tran31stor amphﬁer circuit and find its input 1mpedance output

I

~impedance and voitaae gain. R (1]
5. Describe the cons’mlctlon and worklng pnn01pal of EMOSFET mth the help of drain
characteristics curve and mathematical expression. {6}
6. The n-channel JFET in the ﬁgure be[ow has Ipgs = 18mA and Vp = -SV Determine the

values of Ip and Vps. ‘ _ , - (8]

188KQ ; .

1.85KQ

+

47%0 ‘vg S 1.65K0




T

7. Describe the'operati(}n'of'_ class B ampiiﬁer and find the max:xmmn efficiency of the

amplifier. | | [4+4]
8. Draw class A tuned ampliﬁer} and its corresponding graph. And ﬁmdk its resonant
frequency (w,) and 3dB band width ®B). ‘ ’ ' [6]
9. Describe AMV circujt using IC 555 and state its frequency of oscillation. o - [6]
10, Draw phase shift oscillator circuii and write its frequency of oscillation (fo). [5]
11. Why transistor series regulator has lower efficiency? Explain the operation of voltage
- regulator using band gap voltage reference, , _ ‘ - [2+4]
12. Design a (5-10)V variable de vdltage‘regulator using LM 3171C.. - - [5]
13. Write short notes on: (any two) o o v [2x4]

a) ITmodels of BITand MOSFET o N 4
"'b) ac equivalent circuit of common source amplifier using MOSFET :
¢} BJT as switch . ‘

\ ok
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v Candidates are required to give their answers in their own words as far as practicable.

v Attempt All questions.
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v Assume suitable data if necessary.

1. Draw graphé of IV characteristics of ordinary PN junction diode and zener diode. Draw

ac equivalent model for PN junction diode and derive its dynamic resistance. [2+4]
7 A diode conducts 1mA at 20°C. If it is operated at 100°C, what will be its current? Given
data are 1) = 1.6 and negative temperature coefficient value = -2.2 mV/°C. ’ (4]
3. Design voltage divider bias (commc)n emitter configuration) to get Icg = 1.5 mA. Assume
power supply voltage VCC = 15 V and beta of transistor is 110. . - [8]
4. Derive Expressions for Ai, Rin and Rout. o - [6l]
| +Vec ! o e : -

v - e

5. Describe the operation of JFET in ohmic and active regions of operations with the help

of graph and expressions. (8]

6. Tind the value of Ip and Vps in the given cireuit. : ) _ [6]
' O+Vpp = 12V
= Rp=5k0 " Given parameters:

RI %81\4(2’ =R
| 1 - I i V=1V, k=05 —{fm—fi
R2 %mﬂ - TRs=51<_Q 4

7. Draw the cirenit diagram of class A series fed amplifier and its corresponding
characteristic graph. And, find its general efficiency. ' _ - [3+3]




. ‘ 8. Draw the circuit diagram of transformer coupled class. B. push~pu11 amplifier. And show ~

j S ’ that the maximum efficiency is 251%.
9. Draw the circuit dIagram of Complementary Symmetry class-AB amplifier.

10. Draw voltage controlled oscillator cxrcuzt using IC 555 and derive expression for
frequency of oscillation. o :

11. Explain working prmcxple of Wein bndge oscillator Wlth necessary expressions.

- 12. Design a dc volatge regulator for V,= 6V to 18 V.,

_ 13. Draw the standard series DC voltage regulator circuit and find its voltage stability
o factor (8,). L - _

14, Describe i in brief the operati_on of BJT as a switch, in cut off and saturation region.

ik ok

B
]

[2+4]
[3]

6]
6]
4]

(7]

4]
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v Candidates are required 10 give their answers in their oWB words as far as prazticable.
v Attempt,ii_l_l_ questions. ‘ -

v The figures inthe margin indicate Full Marks.

v Assume suitable data if necessary- T

© 1. Find operating point for the diode circuit graphically using load line method. 4]
~. Find the zener current form the given circuit if () R =12 KQ G)RL=3KE {41
1RO '
P.u=80 nW
V,=10V
16V =Ry

3. De.té ine the inpu{ resistance and output resistance of CC BIT amplifier circuit. Why
B common collector configuration is used in amplifier circuit design- ' 24242
4 ‘Describé the operation of BIT as switch with the help of Non-gate circuit. - R

5. ‘Detive exbressions to obtain transconductance for BIT, JFET and MOSFET. Also prové

hat v, = B | | . | - o
6. The n-chapnel JFET in the figure below has Joss = 18 A and Vo= _5y. Determine the -
SRR . &

values of Ip ‘and Vps-

H 420V

7. Describe the working principle of N-channel EMOSFET with the help of ifs drain
characteristics curve and necessary athematical expressions: {6}



8. Determine the general efﬁcxency of transformer coupled class B pnsh pull amplifier.

'Draw the circuit diagram and its graph, - ‘ ‘ N b
9. Explain how class AB -amplifier eliminates the cross over d1st0m0n T I P
10 Draw the circuit dlagram of LRC tuned class A amphﬁer and its frequency respcnse ‘
graph and show that Bandwidth = Rl g o [3""3].
11. Explain the operation of AMV using 555 timer IC and derive its fxequency of oscﬂlanon [6]
12 Draw the circuit diagram of Hartley oscillator. o = . B E)
13. Draw standard dcV regulator circuit and find its voltage stabxhty ‘tﬂl‘ : - - [4+4]
" 14.Design a DCV regulator for 3.7 V to 12 V output using LM317. , 4]

IERE 1 I
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v Attempt All questions. . :
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L ue

v Assume suitable data if necessary.

1. Inthe given circuit, the dibdé used has its 0 = 1.74 and it conducts 1mA at forward bias

voltage of 0.7 V. Find the current flow in-the cirouit. m
| R =500Q
v=10V =2
2.__‘D‘csign DC voltage regulator for 6V output. Given data are V2 =6V at Ip = 20 ™A
Yok = 20A, Praax = 500 mw and 1z = 10Q. The nominal input voltage {s 15V £ 30% DC.
. Find maximum current it can delivers to the load. , {4
3. Design p independent type dc biased common collector amplifier and find its cusrent gain
~ and input resistance.. Given parameters are: Ve =120V, Ic=2mA and B = 100 Use
 firm biasing method. o - 18]
4 Dra‘?v the small signal model circuit for capacitof» unbypassgd“CE amplifier and find its
‘yol'??fg%ﬁ_gﬂin and current gain. . T {81

5. Desoribe the-construction - working principle of N-channe! [FET with the belp of It =
~ drain éhargpteristics curve and necessary mathematical expressions. o ' )
6. For the circuit given betow, find Ip and Vps. Also determing its region of operation and

sall signal ac equivalent circuit. [3;_4;_3+2+2]

o | ————— c ';&VDD';WV R
C pi=10p2 % . .

v . , . Rp 6KQ - |

' ’ K j - Given data are:

: mA
\ Vt_.:\_\]’k—.:()_s—_-l—
R2 : \Y
o 10 pe2 Re == 6KQ




@.1 / 9@” @ﬁf

7. Draw the circuit dlabram of transformer coupled class B- push pull amphﬁer and its
corresponding characteristic graph And from graph prove that maximum efﬁmency is
equal to0.785%. Also find the condition when it has maximuth loss. {3 ‘*‘3"' 343]

8. Draw the circuit dlagram and its frequency response graph of LRC ttmed class. A
amplifier. State its resonance frequency and band width (3dB). - = [1+141+1]

9. State Barkhausen criteria for sinusoidal oscillator. Is this pnnclple applicable to RC
oscillator using op-Amp? Why? If yes, determine the frequency of oscillations and the

gain of the amplifier of the circuit. : [2+1+4]
10. Explain the operation of AMV using555 IC and derive its frequency of oscillation. 16}
11. Describe the bandgap voltage reference source with the help of a relevant circuit.

Compare bandgap voltage reference source with zener diode. ‘ [4+2]

'12. Draw the series dc voltage regulator w1th current Inmtmg element and explam ‘how 1t 7

works . e -~ [5]

L
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1. In the given circuit, the dmde used has its n = 1.74 and it conducts 1mA at forward bias
voltage of 0.7 V. Find the current flow in the circuit. ' {6l

2 W 500 Q

=V -mjﬁ"b

2. :::'Draw umregulated de voltage power supply using bridge rectifier. ; S VA

. Descrlbe functions of BJT as amplifier with the belp of transfer charactensncs (ic - VBE
- gxaph), and find expressions f0r gm , I and 1. Also show that B = gm T and 1= (B+1)re.  [6%2]

‘4, Draw common collector transistor amplifier cxrcult and find its input 1mpedance output

g jmpedance and voltage gain. - , L | [61
.75, Describe the construotion and worlqng pnnc1pa1 of EMOSFET wim the help of drain
characteristics curve and mathematlcal expression. 16}
6. The n—channel JFET in the ﬁgure below has Ipss = 18mA and Vp = -SV Determme the -
' Values of Ip and Vps. _ o _ 181
, , ., v _

' 18BKQ §

1.65K0




7. Descrlbe the operancn of class B amphﬁer and find the maximum efficiency of the ‘
amplifier. ‘ [4+4]

8. Draw class A tuned amphﬁcr and its. corresponding g:taph And ﬁnd its resonant

frequency (t,) and 3dB band width (B). - . - [6]

9. Describe AMYV circuit using IC 555 and state its frequency of oscillation. o o 18l

 10. Draw phase shift oscillator circuit and write its frequency of oscillation (£,). - - [5]
11. Why transistor series regulator has Iower efficiency? Exp]am the operation of voltage

. regulator using band gap voltage reference. | X [2+4]

12. Design a (5-10)V variable dc voltage regulator usmg LM 317IC. - o - - 8]

13. Write short notes on: (any two)’ » N

a) Tl-models of BJT and MOSFET | R
b) ac eqmvaient circuit of common source amphﬁer usmg MOSFET ' o
- ¢) BlTas sthch :

EX T
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Artempt All questions.
The figures in the margin indicate Full Marks,
Assume suztable data 1f necessary

\

Draw graphs of IV. haractenshcs of ordinary PN Junctmn d1ode and zener diode. Draw
ac equivalent model for- N Junctxon diode and derive its dynamlc resistance.

A diode conducts 1 _420°C If it is operated at 100°C, what will be its current? Given
datd aren = 1.6 and e‘temperature coefficient value = -2. 2 mV/°C.

C =15 AY and beta of transistor is. 110.

=Re Vo

Describe the operafion of JFET in ohxmc and active regions of operations thh the help
of graph and expres @ns o : :

Fmdv the value of I

’( ﬂ+vDD—12v
i

" ““‘RD-—sm

Draw the cirouit dmg‘am of class A series fed amplifier and its corresponding -

characteristic graph. And find its general efficiency.

U

s

[2+4] |

[4)

as: (common emitter conﬁguratxon) to get Icq=1.5 mA. Assmne .

8]
6

- Given parameters




8, Draw the circuit diagram of transformer coupled class. B. push—pull ..mphﬁer And show
that the maximum efficiency is 25n%.

9. Draw the circuit diagram of Complementary Symmetry class AB ampiifier.

10. Draw voltage controlled oscillator cn'cmt using IC 555 and derive expressmn for
frequency of oscillation. ’

11. Explain working pnnmple of Wein bndge oscillator w1th necessary expressions.
12. Design a dc.volatge regulator for V, =6V to 18V,

13. Draw the standard series DC voltage regulator circuit and find s voltage stab111ty
factor (Sy). : : .

14. Describe in brief the operatmn of BJT as a switch.in cut off and satura; ion region.,

%%k

(2]
13]

6]

6]

[4]

17]
LM
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AR NRNAN

ek
.

* uses pn junction diode i m forward biased state. -

Candidates are required to give their answers in their own words as far as pracucable

Describe with the help of loadline and IV characteristics of the diode, a simple circuit that

2. Design DC voltage regulator for 6V output. Given data are Vz=6V at I; =20 mA, [ =2
mA, Pzyax = 500 mW and r, = 20Q. The nominal input voltage is 12v+20% DC. Find its

voltage regulation factor and maximum current it can deliver to the load.

3. Design Common Base Amplifier using p-independent dc biasing method. Use appfopriate
guideline to support your design. Given parameters are: Ve = 24VDC, Ic = 1 mA and
B= ?_00 Also find its voltage gain by using its ac equvalent circuit.

tbe in bnef the operatlon of BIT as switch in cut off and saturation region.
: i, bers Moll model, low frequency [T-model and simple T - model for BIT.

[51

(5]

[5+3]

6. Descnbe the prmcxple of operation of N-channel JEET with the help of drain and transfer
8}

: charactemstlcs graphs and mathematical expressmns

7. Amrichannel JEET has a pmch«oﬁ' voltage of -4.5V and Ipss =9 mA. At what value of
- Vﬁs will IDg be equal to 3 mA‘? What is its g at ﬁns Ips.

8. Derive an expression to. obtam transconductance of MOSFET.

g, Whai is crossover dlstortlon and how it can be elmnated'? '

10. Draw a circhit magram of tuned amplifier. Determine the range of ﬁ'equency in which it

gives maximum gain within -3dB range.

11. Why the efficiency of class-A amphﬁer is low? Obtain the gx;massmn of th«; general

efficiency of series fed class -A power amplifier circuit.

12. Define Barkhausen Criteria for sinusoidal oscillation. Draw the circuit diagram of RC
phase shift oscillator and derive its frequency of escillation.

13. Define the term multivibrator. Explain the operation of opemp based astable
mltivibrator with the help of circuit diagram and waveform. '

14. Design a regulator circuit to obtain 16 VDC. Choose a@preggnat@ values of the

parameters. Input voltage is 25 VDC.

15. Draw the series voltage regulator with current limiting element and explain how it works.

- 16. Draw block diagram for 1C voltage regulator.

L 24

4]

[2+1+1]

Bl

[4]

(5]
16}
[3]
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‘What is the signiﬁcance of operating. point in diode? Draw the dc load line with the help
of diode circuit and its characteristics curve. R [1+3]

2. In the given circuit, the diode used has itsn = 1.74 and it conducts -1mA. at forward bias

voltage of 0.7V. Find the current ﬂow in the circuit. [6]

R=6600Q
(AL
W

3. Design a voltage divider type dc biased common emitter amplifier to obtain B
- independent biasing. Use appropriate guidelines to support your design. Given parameters
o parer Vee =12 VDG, Ic = 2 mA and B'= 150. Also determine its voltage gain. - [6+2]
© Draw the small signal model for Common collector Aplifier and find its input resistance :
.and voltage gain. / : » [2+3+3] -

= 5 - Find Ip and VDC for the g1vcn cu‘cmt Given data are: Vp = -5. 5V Ipss = 12 mA and
- assume all cepamtors are 1deal and check whether ua.rmstor is ‘operating in plnch off
- Tegion ornot‘7 S , TR % [2+2+2+2]

6. 'E‘{plam why self DC b1as1ng MOSFET circuit is better than fixed DC biasing MOSFWT

circuit. 4]
7. Derive an expression to find the transconductance for JEET A [4]
8. Draw the circuit of class A series fed amplifier and its correspondmg characteristic graph
And, find its general efficiency. ‘ [1+2+3]
9, Draw the circuit diagram of transformer coupled class B push-pull amplifier. And show
that the maximum efficiency is 25 © %. [2+4+2]

10. Define Barkhausen criteria for sinusoidal. Draw the circuit diagram of RC phase shift
oscillator and derive its frequency of oscillation. A [2+2+6] :

11. Draw the circuit diagram of variable series voltage regulator with transistor as error
" amplifier. And find its voltage stablhty factor and explain how change in output voltage
~ can be improved. , [2+4+2]
~ 12. Design a voltage regulator curcult usmg LM317 to obtam 16 VDC with the input 24 VDC.  [4]

13. Draw the sqL.are wave generator circuit using operatlonal arnphﬁer . [2] -
EE S . .
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AENENEN

Using the properties of determinant, prove the following identity. (5]

‘ a b ¢
bic c+a a+bl =-(a-b)(b-c)(c-a)( atbtc)

2 bZ 02

P

a

9 Define transpose of a matrix. Prove that every square matrix can be expressed as a sum of

symmetri%platrix and skew-symmetric matrix uniquely. [1+4]
. 301 4
3. Deﬁne,\{aﬁk of matrix. Find the rank of matrix 03 i i by reducing to normal
1 2 4
form. | [1+4]
4. State Cayley-Hamilton Theorem and verify it for the matrix. [1+4]
1 0 2]
A=i0 2 1
2 0 3

By -
5. Prove that the integral f Fdr isindependent of the path joining any two points A and B
A

-y =
in a region if and only if j F.d r =0 for any simple closed curve C in the region formed

v
by arcs joining the points A and B. (5]

6. State  Green’s  theorem  in pléme and apply it to evaluate
j[(ZX —y +4)dx +(5y +3x — 6)dy] around a triangle in the xy-plane with vertices at

(CO,O), (3;,0), (3.,2). {1+4]




3

State Gauss.' divergence Theorem. Evaluate H F .0 dswhere F=x

T T

is the surface of the sphere x%+ y +22 = 1 by usmg Gauss’ dlvergence theorem.

i+yj~+zk and S

[1+4]

8. Pvaluate j (xydx+ xyzdy) by stoke’s theorem where C is the square in the xy-plane W1th

vertices (1, 1), (-1,1), (-1,-1) and (1,-1).

5]

9. Find the fourier series of the function f(x) Xsinx as a fourler serxes in-n £ x<m Also

deduce that -}— ~——1—— - —-1—.,.....,..‘,..-
1.3

3.5 1.9

10. Find half range Fourier sine series for f (x) x-x2in0< x <1)

11 State the condmon for a functxon to exist its Laplace transform Fmd the Laplace
_ [1+2+2

* transform of *

'a)‘ z(ef‘t —-cosGt)’ |

b)f‘(t):{sint,‘ for0<t<7z,
T Tt fort>ﬂ:

~ 12. Find the inverse Laplace transform of

13 Solve the 1n1t1a1 value problem by Laplace transform method

y"+y—sm3t y(O) 0,y (O) 0.

14, Use the 31mplex method to solve the lmear programmmg problem (eonstmctmg duallty):'
Mmumze Z2=3x1+ 2xz subject to 3%1-%22 -5,

‘ -x1+4xz>1 Xy +9xz> 6andx1,xz>0

“ 15, Solve the linear programmmg problem by snnplex method usmg B1g M method

Maxnmze F=2x+ x2 subject to 2x4 -xz 22,

X1 -XzSZ ,Xi+tx3£4 and xy, x32 0.

[4+1]

51

[2+3]

[7]
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. Assume suitable data if necessary.

_ b+ c)2 a’ a?
Use propetties of determinant to prove: B (c+ a)” b? |=2abc(a+b+ o) {5}
c? 2 (a+b)?

Prove that the necessary and sufficient condition for a square matrix A to possess an

inverse is that A is non-singular. [5]
2 -2 0 6
. .14 2 0 21,
Define rank of a matrix. Reduce the matrix I -1 0 3 into echelon form and hence
1 -2 1 2
find its rank. _ [1+4]
1 0 -1
Find the modal matrix of the matrix A =| 1 2 (5]
2 2 3
- - -5
A vector field is given by F =Siny i +x(1+cosy) j . Evaluate the line integral over the
circular path given by x>+ y2 =a%,z=0 (5]

2 2 2
State Green’s theorem. Using Green’s theorem, find the area of asteroid x3 +y3 =a®  [1+4]

, - - - —y -
State Gauss divergence theorem. Evaluate {| F.ods for F =2x i +3y j+4zk where Sis
3 J

the surface of sphere <2+ y?' +z2 =1 by Gauss’s divergence theorem. V [1+4]
) > - = -3 ~>

Use Stoke’s theorem to evaluate HS VxF | .ndswhere F=yi+x(1-22z) j-xyk

and S is the surface of the sphere Xyt =4’ above the xy-plane. 18]

Find the Fourier series of the function f(x) = lx] for — 7 £ x < 7in a Fourler series and

2 1 1 1

deduce ——=—+ -t oeene [4+11

8 12 32 52

10. Find half-range Fourier sine series of f(x)=e*in the interval 0<x <. [5]

-

\



1L Dlscuss the ex:stencc of Laplace transfonn Find the Laplace transform of
(i) te (ii) sinhat smat P , . ' ‘
§2 '* Sz
b)—5-
(s— 1) (s + 4)

12 Plnd the Inverse Laplace transform of a)

13. Solve the f0ﬂowmg dlfferentIal equation by Laplace transfonn mcthod
yH3y2y =¢',y(0)=0=y 0 | | |
14. Solve the followmc hnear programmmg probiem usmg the b1g M method |
Mammlze p= 2x1+x2 subject to Y
X1t <10 '
Xtp22
X1, %20 e :
15 Use duahty of s1mplex method to mlmmme z= 8x;+9xz subject to
X1+3X2 =4
2x+x, 2 5
X1, % 20 o

Lk

[1+2+42]

[2+3]

5]
[7]

I8
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
a—b-—c 2a 2a
. Use properties of Determinant to show | 2b  b~c-a  2b |= (a+b+ 0)3 . [5]
2c 2c c—a- b
Show that for every complex square matrix, it can be uniquely express as the sum of a
Herrmuan matrix and a skew- Hermitian matrix. [51
Test the consistency of the system of equations: '
x+2y-z = 0, 2x+3y+z = 10, 3x-y-72=1.
and solve completely if found consistent. . B Y
| 2 -2 2
Find the eigen-values of the matrix A={1 1 1 |. [3+1+1]
1 3 -1

Hence use them to compute:

2) A
b) Eigenvalues of Al
—~> - -> ‘
Evaluate j F dr where F = (sm y) i +x(1+cosy) J and the curve s élrcular path given
Cc
by x2+y% =a%,z=0. : [5]

- = PP S D g 0 97
Evaluate ” F.nds where F = y 2% i+ 72°%> j+X y“k and S is the surface of the

sphere X2+ y +22% =1 above the xy-plane. _ [5]

State Green’s theorem in plane. Apply it to find the area of the curve x4 y2/ 32423, [1+4]




-
8. Apply Gauss’ divergence theorem to evaluate f J; F fds where

- - -3 -> ,
F=Qxy+z)i+ y2 j=(x+3y)k and v is the region bounded by the surface of the
plangs 2x+2y+z = 6,x=0,y=0,z=0,

9. Obtain a Fourier series to represent X+ x° for -r < x <mand

2
Deduce that r ='—12~+~I§~+~-1~2~ +-—~!2~ ................
1 24 3 4

10. Define periodic function. Find the Fourier series of the function
f(x) = 2x - x?in the interval 0,2)

11. State existence condition for Laplace transform. Obtain the Laplace transform of

12. Obtain a Fourier series to represent x-+x2 for -n < x <7 and

2 .
Deduce that =o= 1 , 1 1 1 ‘
6 12 92 32 42

13, Solve the initial value problem by Laplace transform method:

G e T T T T PTT T

y'-3y"+2y = 4x 4+ ¢3% y0) =1, y'(0)=-1.

]

[5]

[2:+3]

[1 +2+Qj

(5]

[5]

14. Solve the following Linear programming problem by using simplex method

Max p = 15x+10y, subject to 2x+y <10, x+3y < 10 and x, y20.
15. Solve the Linear Programming Problem by Big M method:
Maximize: P =2x; +x4 +3x3

Subject to: x; +x, +2x3 <5
2%1+3x9 +4x3 =12
and Xl,Xz,Xj, 20,

k%

1
8]
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Candlidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks

Assume suitable data if necessary.

a’ 332 3a

1
2 424922 2a+1 1 6 . }
Prove that =(a-1)° by using properties of determinate. 51
a 2a+l a+2 1]
1 3 3 1
Define transpose of a matrix. Prove that the transpose of the product of two matrices is
the product of their transpose taken in reverse order. [1+4]
1 0 -5 6
. ’ 13 -2 1 D )
Find the rank of the matrix 2 0 9 14 by reducing it into normal form. 5]
4 -2 -4 8 -
State Cayley-Hamilton Theorem. Use it to find the inverse of the matrix: ' [1+4]
11 3
1 3 -3
2 -4 -4

- -
Prove that the line integral J' F.dr ofacontinuous vector function F defined in a region ™

R is independent of the path C joining any two points in R if and only if there exists a
-
single valued scalar function ¢, having first order partial derivatives such that F =V¢. (5]

—p

{27 = 99T 227 227 .
Evaluate ”SF.'n ds where F=y%z" i +z"x" j+x°y" k and S is the surface of the

sphere x> +y? + 27 = 1 above the xy-plane. [5]

-
Apply  Green’s  theorem in  plane  fo evaluate, j Fdr where
. C

- R N , >
F=(x"-xy’)i+(y"-2xy) j andC isasquare with vertices (0, 0), (2, 0), (2, 2),
(0,2). {5

- - -3
Verify the stroke’s theorem for F= (x2 + y2) i -2xy j taken round the rectangle
bounded by the linesx=+a,y=0,y=b. [5]



9. Define Laplace transform of function (). Find the Laplace transform of

‘11. Solve the following initial valye problem by usi

13. Obtain the half-range Fourier cosine series of sinx in the interval 0 < X <7

ot
a) te“sin3t b) lm—-i

t

10. Find the inverse Lapldce transform of:

2
a) —S b) tan”! 2
(5+2)° s

Y2y -3y = sint, y(O)'= y’{ 0)=o0.

12. Find the Fourier series of the function f (x)= -——-I~)~

14, Solve the linear programming problem maximiz

ng Laplace transform

(m~x)?

Maximize: Z = 10x, + Xy +2x;
Subject to: x; +x, - 2x3<10

15. Solve the linear programming

4%) + %'+ x3 < 20
and x;, x,, X320,

Maximize 7 = 3x1—x
Subject to 2%+ %922

X|+3%;,52
X545 X, %20,

problem by simplex method using two phase method:

ks

in the interval 0 <X <27

e by simplex method -

[142+2] -
[2+~3}
[5]

[s]

[51
[7]

(8]
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Attempt AUl questions.

The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

abaa
abbb]_

. Applying properties of determinant, prove that =-(b-a)'. [5]

bbba
aaba

Prove that every square matrix can be uniquely expressed as the sum of symmetric and
skew-symmetric matrices. [51

Find the rank of the augmented matrix and test the consistency of the system of linear
equations x+9y-z = 27, x-8y+16z = 10, 2x+y+15z = 37. Also find the solution if the

system is consistent. [5]
State Cayley-Hamilton theorem and use it to find the inverse of the matrix: [51
-2 2 -3
21 -6
-1-2 0

IfF= 3x2yzzf + x322} +2%° yzE, show that L F.dris independent of the path of integration.

Hence evaluate the integral on any path C from P: (0,0,0) to Q: (1,2,3). [3+2}
Evaluate the flux of F = (x + y2 )I - 2X3 + 2yzf< over thesurface of the plane2x + y + 2z =6 lying

in the first octant. [5]
State and prove the Green's theorem in plane. [5]

State stoke's theorem. Apply it to evauate I L (\7 X ?)—ﬁ ds where F = 2x- y)i - yzzj - yzzE,

S is the upper half surface of the sphere x* +y* +2” = a” and C is its boundary. [1-+4]
et _ bt _

Find the Laplace transform of: (i) Sinhat Cosbt (ii) — T ' [5]

What do you mean by convolution of two functions f (t) and g(t)? Hence or otherwise

. s? )

find the inverse Laplace transform of TV [1+4]

Using laplace transform, solve the initial value problem:

y" +2y' + 2y = 5sinx, y(0) =y'(0)=0. [51

Find the Fourier series to represent f(x) = x-x* from -7 to 7 and deduce that: [5]

1 1 1 1

o EtE e



13. Find half range sine as well as cosine series for f(x)=¢"in (0,2).

14. Solve the following IjPP by the simplex method:
- Maximize, P = - x;+2x;
Subject to :
~Xp+ X9 <2
- X1 +3x%5 <12
X]—4%9 <4
X120,%x520
15. Solve the following LPP by Big-M, method:
Maximize, P = 2x;+5x,
Subject to :
X1 +2x,5 <18
2x1 +X9 <21
X1 +X9 210
X120,x5 20

% %%k

- [2+3]
7

[8]
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[o2e)

10.

11.
12.
13.
14.

15.

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a a2 a*-1
b b? b3-1
c ¢ -1
Define an orthogonal matrix. Prove that the product of two orthogonal matrices of the same order

If

= 0; where a = b # ¢, apply the properties of determinants to show abc=1. [5]

is also orthogonal. [5]
For the matrix = [i g] , find the modal matrix and the corresponding diagonal matrix. [5]
State Cayley-Hamilton theorem and verify the theorem for the square mafrix
A= F ; g] | o (5]
12 1 5

Prove that “for any simple closed curve C, the line integral f : F.df is independent of the path
joining the points A and B in the region if and only if _[ o Fdr=0. {51
State Green’s theorem in the plane. Using Green’s theorem find the area of the hypocyeloid
%/ %/
X\ /3 vy /3 .
B+ =2 : g

_ - - 4 e T P
Evaluate ” F.nds by Gauss’ divergence theorem, where F =x i~y j+(z"-Dk andSis
5

the cylinder formed by the surfaces x* + y2 =4,z=0,z=1. 5]
Verify Stoke’s theorem for F = (x® — y2)T + 2xy7 taken over the rectangular bounded by the lines
x=0,x=a,y=0,y=b. {5]
Define Laplace transform of {t). Find the Laplace transform of: '
a) te'cosht  b) TEEE [141.5+2.5]
Find the inverse Laplace transform of:

S 1 - :
a) Iogm b) G [2.5+2.5]
Solve the initial value problem y” + 4y’ + 3y =0, y(0) = 3, ¥'(0) = 1 by using Laplace transform. [5]
Find the Fourier series of f(x) = 2x - x° in (0, 2). [5]
Obtain the half range sine series for f{x) =¢*in 0 <x <1. ‘ [5]
Use Simplex method to solve following LPP: (7]

Maximize, P = 50x; + 80x;
Subjectto : x; +2x, <32
3x;+4x,< 84
X, X2 2 0

Solve the following LPP by using big M method: [8]
Maximize, P=2x+y '
Subject to: x +y <10
X+y22
x,y20

Hoseck
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v’ Candidates are required to gwe then‘ answerq in their own wolds as far as practmable
v Attempt All questions. : : -
v’ The figures in the margin zndzcate F wull Marks
v Assume suztable data if necessary. .
- L Use the Propertxes of determmant to show that -
(a+b) ' ' bc -
ca (b+c) ~ab |=2abc(ath +'c)3
bc - ab (c+a) T o S ' S
2. Define Henmtlan and Skew-Hermman of a square complex matrix. If A is any square
matrix, prove that A+ A* is Hermitian and A — A¥ is Skew — Hermman matrix. : [5]
3. Test the consistency of the sys’cem by mainx rank method and solve it eompletely 11' :
consistent: » B
x+2y z= 02x+3y+z 10 3x —y=Tz=1
. L o0 -1y '
4. Find the eigenvalues of the matix A=|1 2 . 1. and use them to compute
‘ . | 2z 3 | -
(i) eigenvalues of A-1 '
{il) determinant o & . . B
(111)e1genva1ues of adj A _ A [2~L1—r1 +1]
o5, vaaluate ICF dr whe e F Smy1+x(1+eosy) 3 and C is the cu'cular pmh gwen by X+
V=a,z=0." . K ‘ '-'[5]
6. Evaluate .”F nds where F yz i +zx 3 xyL where S is the surface of the sphere
- x? +y +Z —_-lmthefirstoctant.. C T : L i.[SI] ‘
: x }/3. y 3 .
7. Apply Green s Theorem in plane to compute the arca of the curve [ ] +(g) =1.- - []
a ' -
8.'4 State Gauss dlvergence theorem in vector ca;cuius Apply it to evaluate
H [(x yz)1—2x y J+2k] nds Where S denote the surface of the cube bounded by the
planesx=0,x=2a,y = Oy a,z= OZ a. _ [1+4]
9. State the condmon for existerice property of Laplace trensform. Pmd me Laplace ‘
transform of: (a) (b) < 1-cosit . | ‘ K L » [1+’>+2]
. 10 State the convolut1on theorem for inverse Laplace transform and use it to find the inverse
- Naplace transform of ——~—~§——~? , B | - [5]

(s +1}(q +4) -



B 1 1. Solve the mmal value problem by applymg Laplace tranaform

¥ 10y’+9y 5t y(O)—-l y(ﬁ) 2
17 Obf'm the Founer series of f(x) = X +x° m-wsx<n.

13, Express f(x) xasa half—range sme senes in<x < 3
14, Solv; followmg LPP by the Slmplex method

- MaxrmzeP x;+x;>_ -
Subjectto 2x; +x, < 16
- x1L6
X <10 .
X120, x2>0 .

15 Solve foﬂowmv LPP by the Dual Method

Mlmrmze C= 21x1 + SOxz
Subject to: 2x; + 5xz =12
' ' 3X1 + 7% 2 17
%120, 520
' Fokok

U
E
ok 3
m

o |
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt Alf questions,
V' The figures in the margin indicate Fuli Marks,
v’ Assume suitable data if necessary.
: o
i+a?-b*  Zab ~2b |
1. Prove that | Zab 1-a% +b? 2a = (l+az + b2§° by using the properties
| Coop -2a 1-at-b?
of determinants, , ‘ [5]
2. Prove that every square cdﬁlpléx matrix can uniquely be expressed as a sum of a
Hermitian and a skew-Hermitian matrix. [5]
0 =5 &)
o 13 -2 1 20, . c
3. Reduce the matrix | into normal form and hence find its rank. [5]
5 -2 =9 14 :
- 4 =2 - 4 8 B
. 2.0 1
4. Find the eigen values and eigen vectors of the matrix | ¢ 2 —1| and also fnd its modal
matrix. ' o v ‘ [5]

. g 22."* 2 52 3"} AR
: 5. IF F=3x"yz" i+x7z" j+2x yz k,show that JF.d r is independent of the path of

v

%
integration. Hence evaluate the integral on any path C from (0, 0, 0} to (1, 2, 3). {51

6. Verify Green’s Theorem in plane for J [(x -y)dx+{x +y) dyl where ¢ is the boundary of
| C

the region enclosed by yz =x and x° = y. 5]
- > — - ‘ a7 2-*>
7. Evaluate _UF nds where F=4xi-2y” j+z°k taken over the region bounded by
; : B
the cylinder %+ y2 =4 and the planesz=0,z= 3. [51
- > " :
§. Evaluate J F.d r, whete ¢ is the rectangle bounded by the lines x =+ a,y =0, y=n and
v
- - - o :
F=(ey?)i-2yj. | [5]

9. State the condition for existence of Laplace transformn. Obtain the Laplace transform of:

2) Cos2t () Sosatmcosbt [14+1.5+2.5]

+
L




o ;‘11 Sohe e differe:xmal equ jon y"+2y~3y~s‘i‘ntundér’me;so,ﬁaiﬁcns" y(é)“;:_y*(@);:—.u‘by .

usmg Lapiacc 1ransfmm

‘T” Obtam the F oulml senes to repr@spm the funchoq f(x) :z tm EMEHS < m:

: 13 Obtam the héuf rmve cosme sen@s mr the funrtlon f(x) mm\ in the mtervai (O n)
:1 4. Use Slnmmx metfmd to solve faﬁownw LPP ' ‘ ' E

‘ Mammwc P ’%Gx; +xz 5

T
X2 230
KRy

kR

-
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.~
The figures in the margin indicate F\ ulf Marks.

Assume suitable data if necessary.

(b-H:'}2 c? b2
Prove that: 2 (c+ a)2 a2 |=2(ab+bc+ ca)2 . : [5]
b_2 a’ (a+b)2
Prove that the necessary and sufficient condition for a square matrix A o possess an
inverse is that |A]=0. (5]
: 2 -2 0 6 '
. Fmd the rank of the matrix ? }1 g % by reducing it to normal form. 51
; 1 -2 12
State any two properties of eigen values of a matrix. Obtain eigen values and eigen
-2 2 -3 ' :
vectors of the matrix | 2 1 = [1+4]
-1 -2 0

Prove that the line integral {df is independent of path joining any two points A and B

P Sty T

in the region if and only {f !F.d'f =0 for any simple closed curve C in the region. {1
C .
: ‘ 23 (y 2/3 '
State Green's Theorem and use it to find the area of the curve [,_) + (—g) =1. [1+4]
: a
Use Gauss' divergence theorem 1O evaluate H Fids where

S

F= (ny + z)‘i‘ + yzj ~(x+ 3y)§ and S is the surface bounded by the plane 2x+3y+z=6,

x=0, y=0, z=0. - [5]
Verify Stoke's Theorem for the vector field F=(x~ )i~ yz2j- y2zk over the upper

half of the sphere x2+y?'+z2=i bounded by its pr_ojection on xy-plane. [51
Find the Laplace transform of: [2+3]

i) *cosat

1 - cosh(at)

fuliihdutvinn aCa
t

11



- 10. Find the inverse Laplace transform of :

e (s +1)

s2 42542

i) tan~12
S

i)

11.Solve the differential equation y"+3y“+2y=e®, y(0)=y'(0)=0 by applying Laplace

transform.
12. Find the Fourier Series of the function fx)=[sinx| for -n <x <. |
13.If f(x) = Ixx* in (0,1), show that the half range sine series for f(x) is
812 ot ;
2 2 en+1)’

sin(2n + 1)-’51"— :

. 14. Find the maximum and minimum values of the function z=20x+10y subject to: x+2y<A40,

3x+y230, 4x+3y 2 60, x,y20 by graphical method.

15. Solve the following linear programming problem using big M method:
Maximize P =2x;+5x '
subject to : x;+2x, <18

‘ 2)(1 +X9'2 21
Xp,X220.

HR%

[243]

[l
{51

[5]

5]

- {190]
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a a’ a’-1
Ifib b2 b’ =1 =0, where ab#c show that abc=1.

¢ ¢ -1

(S

2. If A is a square matrix of order n, prove that A(adj. A) = (adj. A)A = |All,, where I is a
unit matrix having same order as A.

3. Test the consistency of the system by matrix rank method and solve completely if found
consistent: x+2y-z=3, 2x+3y+z=10, 3x-y-7z=1

1 0 -1
4, State Cayley-Hemilton Thorem and verify it for the matrix A={l 2 1 jl
2 2 3

5. A vector field is given by F =sin y-i' +x(1+cosy)]. Evaluate the line integral 'f Edf over

the circular path ¢ given by x2y?=a?, z=0.
6. State and prove Green's Theorem in plane.
7. Evaluate '”;F fds for F=yzi+zxj+ xyk where S is the surface of the sphere

x*+y*+z’=1 in the first octant,

8. State Stoke's theorem. Evaluate §(xydx+xy2dy) by Stoke's theorem taking ¢ to be a

<
~ square in the xy-plane with vertices (1,0),(-1,0),(0,1) and (0,-1).
9. Find the Laplace transform of
i) te'sint
... COS2t—cos3t
i)y —————

t
10. Find the inverse Laplace transform of :
i s+2
(s+1)*

i) cot'l(s+1)
11. Solve the differential equation y"+y=sin3t, y(0)=y'(0)=0 by using Laplace transform.
12. Define Fourier Series for a function f(x). Obtain Fourier series for f(x)=x’; -1 <x < 7.
13. Express f(x)=¢" as the half range Fourier Sine series in 0<x<].
14. Find the maximum and minimum values of the function z = 50x; + 80x, subject to: x; +
2%, < 32, 3%; + 4%, < 84, xx3 2 0; by graphical method.

15. Solve the following Linear Programming problem using big M method:
Maximize P= 2%+
Subject to : x;+x2< 10
Xyt 2 2
X1:X220

¥k

(5]

(5]
[5]

[1+4]

(5]
[1+4]

[5]

[1+4]
[2+3]

[2+3]

[5]
[5]

[5]
[10]
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p—t
.

)
~ igq+r r+p p+g=2b q Y [5]
y+z zZ+X X+y| [c T Z
5 If A and B are orthogonal matrices of same order, prove that the product AB is also
orthogonal. {51
Test the consistency of the system X — 2y+2z= 4, 3x+y+4z=6 and x+y+z=1 and
solve completely if found consistent. [51
_ 5 4 _
4. Foramatrix A= (1 : 2), find the modal matrix and the corresponding diagonal matrix. [5]
.. B2 7, . e
5. Prove that line integral L Fdr isindependent of path joining any two points A and B in
-
the region if and only if _[CF dr =0 for any simple closed curve C in the region. 5]
6. Verify Green’s theorem in the plane for IC[(§x2 -~ 8y? )dx +(4y- 6xy)dﬂ where C is
'\ region bounded by y=x* and x=y’. [51
- ~> - N )
7. Evaluate HSF nds where F=6zi—4j+yk and S is the region of the plane
2x +3y+6z=12 bounded in the first octant. ' [5]
' ’ > - - 2 - -
8. Evaluate using Gauss divergence theorem, j' LF .nds where F=x%yi+xy® j+2xyzk
and S is the surface bounded by the planes x =0,y =0,z = 0,x+2y+z=2. [5]
9. Obtain the Fourier Series to represent f(x) =X~ x? from x =-ntox=n and deduce that
w1 111 -
T i
10. Obtain the half range Fourier Sine Series for f(x) =7 - X in the range 0 <x <m. [5]
11. State the conditions for existence of Laplace transform. Obtain the Laplace transform of:
() e*cos’2t (i) LS cos3t [14242]

Candidates are required fo give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define the determinant as a function and using its properties. Show that

b+c¢ c+a a+b} fa p X

t



12. Find the inverse Lapiace transform of:

@) —

. -1
m (l!) cot (S'f'l) |

13. Solve the following intial value problem by using Laplace transform:

y'+4y +3y=¢' , y(0)=0;y'(0)=2
14. Graphically maximize Z = 7x; + 10x;

Subject to constraints:
3x;+x, <9
X +2%x5 <8
X1,X, 20.

15. Solve the following linear Programming Problem by simple method:

Maximize: Z=23x, +5x,
Subject to:
3%, +2x, <18

x; 54, x,<6
Xi:Xy 20.

& ok ok

[2.542.5]

[5]

(5]

[10]
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v’ Candidates are required to give their answers in their own words as far as practicable.
V' Attempt All questions.

v’ The figures in the margin indicate Full Marks

v Assume suitable data if necessary.

a a’ a’-1

1. Ifb b2 B -1=0 where azb#c; apply properties of determinant to show ab¢ = 1. [5]

c ¢* -1

2. If A be an n x n matrix, prove that

Adj(A). A=A .(AdjA) = | A|I where1isan n x n unit matrix. 5]
3. Find the rank of the foliowi_ng matrix by reducing it into normal form:
3 1 4
.0 5 8
- R PP 5
3 474 DR 5]
- FEXT T .
1 24 T
L A
4. Find the modal matrix for the matrix : /;\ @ Foe .;, //
2 1 1 A
A=l-2 1 3 Acs‘i\i" 5]
2 1 -1 -
5. State and prove Green’s theorem in plane. {51

6. Find the total work done in moving the particle' in a force field given by

- - -
F =Siny i+ x(1+cosy) j over the circular path x*> +y* =a?, z=0. 5]

- - - e
7. Evaluate j‘ LF ds where F=xi-yj+zkand s is the surface of the cylinder
x?+y?=a?,0<z<b. [5]

- - -
8. Verify Stoke’s theorem for F =(x*+y?)i-2xy j taken round the rectangle bounded by

the lines x=4a,y=0,y = b. (51
9. Obtain Fourier series for f(x) = x° in the mterval T<X<T. [5]
10. Express f(x) = €* as a half range Fourier Cosme Series in 0 <x < 1. [5]

11. State existence theorem for Laplace Transform. Obtain the Laplace transform of

—at -bt

= 142+2]

a) te’ sint b) -




12. Find the inverse Laplace transform of: -

a) !
2 -5s+6

Y +2y=r(t), y(0)=y (0)=0
Wherer(t) =1, 0<t<1

=0, otherwise

X; +2x, <50
2%, +X, <40.
Xp,Xy 20

Maximize : Z = 4x +3y

Subjectto : 2x +3y < 6
X+2y<3
2y<5
2x+y<4
“l CEL X,y 20,

b) tan™ 2
]

13. By using Laplace transform, solve the initial value problem:

14. Graphically maximize Z = 5% + 3%, Subject to constraints

Hoke

15. Solve the following Linear Programming Problem by simple method:

4

[2+5.42.5]

(51

[5]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. Use properties of determinant to show - {5]

X’ x'-(y-2)° yz

vy -(2-%)" zx=(x-y)y-2)z-x)x+y+2)(x +y’ +2)
2 . :

zZ2 ' -(x-y) «xy

Prove that every square matrix can be uniquely expressed as the sum of symmetric and a
skew symmetric matrix. [5]

Define eigen values and eigen vectors in terms of linear transformation with matrices as
operator. Find eigen values of the matrix. [2+3]

(-2 2 =3

12 1 -6

(-1 -2 0

Test the consistency of the system x+y+2z=3, x+2y+3z=4, 2x+3y+4z =7 by using

rank of matrix method and solve if consistent. [5]

If F is the gi‘adient of some’ scalar point functions ¢ i.e E: V¢, prove that the line
integral is independent of the péth joining any two points in the region and conversely. [5]
Evaluate ”Fn ds. where E: Xy —i’— x’ 3)+ (x+ z)Iz and S is the region of the plane
2% +2y+z =6 bounded in the first quadrant. | [5]

State and prove Green's theorem in plane. .51

Apply Gauss' divergence theorem to evaluate j '[ [()8 ~ yz)?— 2x2y3>+ 2IZJ; ds, where S

is the surface of the cube bounded by the planesx =0, x =a,y=0,y=a,2z=0,z=a. [5]

. Expand f(x) = x sinx as a Fourier series in -n < x < 7. _ {5]
Obtain half range cosine series for f(x) = x in the interval 0 <x < 7. ‘[5]
Find the Laplace transform of: , - [3+2]
D) t’cosat

... SInt
i) ——
t



12. State convolution theorem forsinverse Laplace transform and use it to find the inverse

g
(S +4YS2+9)

Laplace transform of

13. Solve the following initial value problem by using Laplace transform:

y"42y'=3y =sint, y(0)=y'(0)=0

~ 14. Graphically maximize

Z=7x,+10x,
Subject to constraints,
3%, +%, <9

X, +2x,<8

X;,X, 20

15. Solve the following LPP by simplex method using duality of: -

- Minimize Z = 20x+50y
Subject to:
2x+5y 212
3x+7y217

X, Y2 0
£ Kok

[1+4]

(5

[5]

[10]
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v" Candidates are required to give their answers in their own words as far as practicable.
V' Attempt Al questions.

V' The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. Distinguish a matrix and a determinant. Use property of determinant to prove: 51
a+b+2c a b
c b+c+2a b =2(a+b+c)’
c a  c+a+2b
2. Prove that the necessary and sufficient condition for a square matrix to posses an inverse
is that it is non singular. R E]
3. Find the rank of the matrix: ' (53
1 0 -5 6
g :% __19 1%4 by reducing it to normal form.
4.-2 -4 8/
(4 3 1 ,
4. State Cayley-Hamilton theorem and use it to find inverse of the matrix L2 1 -2 [5]
1 2 1
5. Find the work done by the force F=yzi+zx j+ xyé in displacement of a particle along
the straight segment C from point (1,1,1) to the point (3,3,2). [5]

6. State Gauss divergence - theorem and apply it to evaluate ”F.n ds, where

F= X—i)-i- y j+zk and S is the surface of the cube bounded by the planes x = 0, x = a, ‘
y=0,y=a,z=0,z=a. [5]

7. State and prove Green's theorem in plane. [5]

8. Verify stokes theorem for the vector field F =(2x~y)i-yz’ j-y’zk over the upper

half of the surface of x* +y® +2° =1bounded by its projection the xy-plane. [51
9. Find the Fourier series to represent f(x)=x-x* from -7 to 7. 151
10. Find the half range Fourier sine series for f(x)=e™ in0<x <. {5]

11. Define Laplace transform of a function and state criteria of existence of a Laplace

transform of a function. Find the Laplace transform of f(t) = [-cos2t

[1+143]



12. Find inverse Laplace transform of -

1 e
e 0wy

13. Solve the following initial value problem using Laplace transform:

~ 14. Use simplex method to solve the following LPP:
Maximum z = 50x, +80x, |
Subject to,

Xy +2%, £32

3%, +4x, <84

15. Graphically maximize

z=Tx,+10x,
Subject to,
’ 3%, +%, <9
X, +2x, 8.
X,X, 20

foik ok

[5]

[10]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. :
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
, a’ be ac+c’
Use properties of determinants to prove: a’+ab  b> ac |=4a’b’c [5]

ab  bi+be

Prove that the necessary and sufficient condition for a square matrix A to posses an

inverse is that the matrix A should be non singular. (51
| 1 3 -2 1
L 11 | - .
Find the rank of the matrix - 8]
2 0 -3 2 :
3 3 -3 3

by reducing it into normal form.

‘ 2 11 :
Find the eigenvalues and eigenvectors ofthematrix | 1 2 1 [4+1]
' 0 01
_Give an example showing importance of eigenvectors. ‘
Show that F = (2x +2° )_i>+ Z—j)+ (y+2xz)K is irrotational and find its scalar potential. (5]
State and prove Green's Theorem in plane. ' ‘ (5]

- = - - - - .
Evaluate ”Fn ds, where F=yzi+zxj+xyk and S is the surface of the sphere
x2 +y? +2’ =1 inthe first octant. ) [5]

Evaluate Ixydx+xy2dy by applyiﬁg stokes theorem where C is the square in xy-plane

with vertices (1,0), (-1,0), (0,1), (0,-1) : (5]

Find the Laplace transform of : [2+3]

i) te’sin3t

-t e .
... e sint ..
1i) :




" 10. Find fhe_inverse' Laplace transform of : ‘ ' [2+3]

i) s+2
o sT—4s5+13
ii) 10g[§iiJ
s—a » _
11. Solve the following initial value problem using Laplace transform: [5]

X"Hx'+4x = 6e™t,  x(0) =2, x'(0)=-8
12. Find the Fourier series representation of f(x) =[x in [-m, n] i | [5]
13. Obtain the half range Fourier Sine Series for the function fix)=x"in the interval (0, 3), [5]
, 14 Apply Graphical method to maximize, , . : _' [5T
CZe=Sxx, A | |
. Subject to the constraints:
X, +2x, s 50 |
2%, £x, <40 .
'*:1"?(1‘2’0‘7 X, 20 , » O , v
= 15.~*5‘Solve:wthe:-following \LinearuProgramnﬁng‘Probiem by Simplex method: o [10]
: Maximize: Z=15x; +10x, ’
- Subject to: x, +3x, <10
I T
%X, 20, x,20

Lk
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. -

The figures in the margin indicate Full Marks.

Assume suztable data if necessary.

‘.

|, Use properties of determinants to prove: : _ Bl

a’+1 ba ca da

ab b’+1 ¢b db
ac be c¢*+1 de
ad bd cd d’+1

—l+al+b 4+t +d

2. Show that every square matrix can be uniquely expressed asrthesum of symmetric and

Skew-Symmetric matrices. ' ‘ 51
3. Test the consistency of the system X+Yy-+Zz= 3, x+2y+3z=4and 2x +3y +4z="7and
solve completely if found consistent. [5]
B 2 2 -3)
4. State Cayley-Hamilton theorem and verify it for the matrix; A = 2 1 -6 - 1]
, o v 12 o)

5 Prove that * The line integral J‘Fd r of a continuous function F defined in a region R is

independent of path C joining any two points in R if and only if there exists a single

valued scalar function ¢ having first order partial derivatives such that F=V§". (5]

6. State Green's theorem and use it to find the area of astroid x*° +y*”* =a’” {51

7. Evaluate ﬂFn ds, where F=x’ i+y2~j)+22§ and 's' is the surface of the plane

x +y+z=1between the co-ordinate planes. 3 : : [5]

8. Apply Gauss' divergence theorem to evaluate H F; ds where

F=(x'~yz)i- 2x2y}+ 7k and 's' is the surface the cube bounded by the planes
x=0,x=2,y=0,y=22=0,z=a [3]

gl



9. Find the Laj:lace transform of: -

i) tSin®3t
e Sin2t
i) —

10. Find the invérse Laplace transform of:

— 1

s? ~3s+2

_ 1

s(s+1)°

11, Apply Laplace transform to solve the differential equation: |
y'2y'+5y =e " sint, - x(0) - 0,x'(0)=1"

i)

i)
12. Find a Fourier series to fepresent f(x)=x~x* fromx =-x to x ==, Hence show that

13 Develop f (x) = sm[ ;{) in half range Cosine Series in: the range 0 <x </ T

14. Graphically maximize,
Z=T7x,+10x,
- :Subject to.constraints,
IX +x,59
R +‘2x2 <8
20,x,20 i
15 Solve the followmg LPP using s1mplex method.
Maximize: P= 50x, + 80x2
Sub]ectto X, +2x,£32
3x, +4x, <84
X, 20,x,20

P

[2+3]

2+3]

(51

[5]

[5]

[10]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate ull Marks.

Assume suitable data if necessary.

(a+b)> ca be .
ca (b+c) ab |=2abcla+b+c)
be ab  (c+a)’

Prove that

If A and B are two non smgulaf matrices, then prove that (AB)™' = B'A™
Find the rank of the matrix: '
S -1 -2 -4
27 3 -1 -1
31 3 -2
6 3 0 -7 J
Find the eigen values and eigen vectors of the matrix.
-2 2 -3 |
2 1 -6
-1 -2 0

B>
Prove that the line integral L Fdr isindependent of path joining any two points A and B

'~ in the region R, if and only if, J'F.d ¢ =0 for any simplé closed path Cin R.
o ! ,

- - - - > i : R .
Evaluate ILFn ds where F=yzi+zxj+xyk where S is the surface of the sphere

x? +y” +2* =1 in the first octant.

OR

Apply Stoke's theorem fo evaluate L (x+y)dx+(2x-z)dy + (y+z)dz where C is the

boundary of the triangle with vertices (2,0,0); (0,3,0) and (0,0,6).
State Green's theorem in pfane and hence apply it to compute the area of the curve

23 2/3
X2f3+yl.3=a/ .

B3]

[5]

[3]

I8

51

B3]

5]

5]



- 8. Apply Gauss divergence theorem to evaiuate j‘LF nds where F= x? 1+z J+yzk taken -

over the cube bounded by x =0,x=1,y=0,y=1,z=0,z=1. ' 5]
| 9. Find the Laplace transform of the following: . o | [2.5%2}
2 cos2t—cos3t - | -
b) sin’2t T - o Cy o
10, Find the inverse Laplace transfomh:(‘}f» the fol_lowing:‘ ' S [2+3] J
. 1 Co : ‘
a) m . o | . S i
‘ s+2 |
(s +4s+5) ‘
, . 11.Selve the initial value problem by using Laplace transform: o | - [5]
T X"4+2x+5% =e ' sint; x(0) =0, x'(0)=1 ' S | R
- 12 Obta.m Founer Series for the function- f(:x) x—x% fro*n -T. ton and hencc shnw that: .. [5] |
| ».f‘-z-=1' LI S S | - ' | ' |
12 1722 3 4 7T R » EEEELE USRS N 8
".13 Obtain the half range sine: series:for tbe function f(x) x* mthe mierval (0, 3) Ceo o [8]L
,14 Graphically maximize and minimize : o R N 1

- Z= 5%, +3x, Subjected to constramts

4 3x1+5x2 <15

L o 5X,+2'xﬁ 10.x,%, 20 |
- 15. Use smlplex method to solve the Lmear Programmmg problem: ' : . .[10]
1 : Maxxmlze Z= 15x, +10k2 : - ‘ | , ‘
e - Su?jectto" '2X1+2xzsl() [
' X, +3x, <10
ad  oxx20

TN
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Atrempt All questions.

KNS

Assume suitable data if necessary.

The figures in the margin indicate Full Marks.

1. Using the properties, evaluate the determinant:

a? a’+bed
b® +cda
¢ ¢’ +abd
d 4> d’+abe

[ G et R RS
' o o
(w2
[ ]

- skew symmetric matrix.

Test the consistency of the system

LI

E g el

x~6y-z=10, 2x— 2y+3z=10, 3x~ 8y+2z= 20

’ And solve completely, if found consistent.

2 21

4. Find the eigen values and eigenvecters of the matrmt

F (2x - y+2z)1+(x+y z)]+(3x 2y SZ)k

1 3 1}
12 2)

s, Usmg the line integral, compute the workdone by the force -

" when it moves once around a circle x* +y? =4;z=0

6. State and prove Green's Theorem in plane.

7. Verlfy Stoke's theorem for F (x*+y ) i—

lines x = +a,y 0,y=b.

8. 'Bvaluate I j‘ Fn ds where F (2xy+z)1+y j (x+3y)K by Gauss divergence theorem;

“where S is surface of the plane 2x +2y+z=

9. Tind the Laplace transform of the fbllowing: :

_ 3
a) tecost

b) Sinhat.cost

(

]

Candidates are required to give their answers in their own words as far as practicable.

2. Prove that every square matrix can uniquely be expressed as the sum of a symmetric and:a

2xy j taken around the rectangle bounded by the

6 in the first octant boundmg the volume V.

[5]

(5]

151

5

[51

(3]

(51

(5]

[2.5%2)]

i
k
it
i
i



. 10. Find the inverse Laplace transform of :

1

D 58+1)

SZ

D

~11.Solve the differential equation y"+2y'+5y=e™ sint,y‘(b):(),y"(()) =1, by using Laplace

transform.

12. Expand the function f(x) = x sin x as a Fourier series in the interval -n <x <.

13. Obtain haif range sine series for the function f(x)=x -x*for0<x<1.
14, Graphically maximize and mihirﬁize P
- oz=9x +>40y‘ subj ected'to the constraints
y-—x2 1,y-x<3,25x<5 .
15. Solve the following Lineér Programming‘Problém by Simplex method:
- Maximize, P =20x, - 5%, |
ne ‘i.fSubjecftedIo,' 10x2 -2x, 55
< 2%, +5%, <10and x,,%, 20

Atk

[2.5x2]

151

51
5]
[l

oy
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Candidates are reqitired to give theu answers in theu own words as far as practicable.
Attempt All questions. ,
The figures in the margin indicate Full Marks._
Assume suitable data if necessary.
(b+c)? b ¢?
Show that: | a” (c +a)? ¢ (=2abc(a+b+ ey [5]
a’ bt (a+b) ‘
Prove that every squafe matrix can be uniquely written as a sum of Hermitian and Skew-
Hermitian matrices. ' : ' [5]
3-1 4
. ' o o 5 8
Find the rank of the matrix by changing it nto normal form: 3 4 4 [5]
1 2 4)
2 11
Fmd the eigen value and eigen vector of the matrix:| -2 1 3 [5]
| | | 2 1 -1
‘Using Green’s theorem, evaluate _[(yjdx ~x>dy) . where C is the boundary of the
circlex> +y* =4. [5]
. - ) I .~ - : ’
Show that F(x,y,2) =y i+(xy’ + ¢*) T+ 2ye? k is conservative vector field and find
its scalar potential function. ‘ 5]
Find the surface integral _H;F nds where F X 1 +y 3+ z k and S is the upper half of the _
sphere xzy +y* 2t =1. ‘[5]
: - . - e - '
Verify Stoke’s theorem for F(x,y,2)=(2x ~y)i-yZ® j-y’zk where 8 is the upper
half of the sphere x” + y? +2z* =4 and Cisits boundary. L : [5]
. oR
Evaluate usmg Gauss dlvergence theorem
.[LF nds where F (X,¥,Z) =X 2y 1+ Xy’ 3+2xyzk and 8 is the surface bounded by
the planes x =0,y = 0,z=0 and x+2y+z =2
Find the Laplace transform of (1) sin 2t cosh 4t (i) te sin 4t .

(]




3s [ 5]

10. Using the Convolution theorem, find the inverse Laplaée transform of g
, (s +4)(" +1).
11. Solve the foliowmg initial value problem using Laplace transform N o - [5]
y+dy'+3y =e ,y(O) OO y( ) =2 - o o
12. Obtain the half range Fourier sine series of f(x) 7 -Xin the range 0<x <. . - 5]
13. Obtain the Fourier series of f(x) =¢** in 0 <x <om o ; ‘ B
14. Graphically maximum Z = 5x; +3x2 subject to constraints ' o 2 5]

Xy +2X, £50,2X; +X, < 40 and x,20,%,20

15. Solve the following linear programmmg problem by snrnplex method constructing the
duality: sl [10]
Minimize: P —~21xl+50ng ' : : L . |
Subject to 3x+7x; = 17
2x1+5%,2 12

X1, X220 .
dkk
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Attempt All questions.
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Assume suitable data if necessary.

AN NN

1. a) Whatdo youmean by resonance in RLC series circuit? Define half power frequencies
and bandwidth in RLC series circuit and also obtain an expression for them.

b) In the circuit shown in figure below, the switch is closed at t = 0. Determine iy, 12,

11,1 and i"jatt=0 i
1040
....{\AMWL., 1,
. X #y(t) Tiz&f)
L..,;)r’{,_,_,._ =~

y 3 2 T
'[ 100V 2003 %20 Q

2. a) Inthetwo mesh network, the switch is closed at t=0. Find the mesh currents 11(t) and
i(t) psing classical method. Also calculate the capacitor voltage.
. _ ;

M 10 @

TN, PR

27t =0 e _
1

2uF

i

i \ .7
sov (50 11 A0 312@)&,’/ ”

4
-

| SRS

b) The switch in the circuit shown in figure is closed for long time. It opens at t = 0.
Obtain the current through inductor and voltage across capacitor for t > 0.

,MJ\_/\/\;AV,_ftrw"\_N........r;..-_m ey
10 05 md

/ P = { b 21;1

3. a) In the given circuit s1 is closed at t = 0 and s2 is opened at t = 4msec, determine i(t)
for t > 0 using Laplace transform method. Assume inductor is initially de-energized.

51

| ), oA .
t=0 50Q L
100 Sy 4
- 5 t=4ms
100V i) 1 ............

i)

AN

[8]

(8]

(8]




b) Fzgure below showé a parallel circuit where capacitor has an initial vdltage of 10V
‘with polarity indicated in the figure. The swuch is closed at t -—O Fmd V(t) fort > 0,

- using Laplace transform method.

>S/” t=0
v £0.250Q.

_ T' i

BRUR- 1/35H

4

Tor the gwen two port network, determine the dliving point impedance. If this

network is terminated at port 2 with /2 H mductoz, find following network ﬁmctlon

for this terminated network,
(l)‘ Z2; (s) (11) Yzl(é) S
| oy o@

(iii). 021(8)

&y

1o Af,

O o 03R Ve
'{° el

b) Obtam Tngonomutrxc Fourier Serxes of the waveform shown in ﬁoure ‘below and

sketch the line spectra. -
Vf(t) .

AR
§11 T

S :/‘n, l27|:“’“31:,; >

5. a) Determine T and Y-parameters of the 2¥p0rt network shown in ﬁgure beIoW.r

1 | 10 Iy
1 [ \/ Y\la_u o A\, 2¥Lr. el AR D
. . . ,}\
| ’ i
i 210 233 V2
‘i ____ PR <, |

. b) What is the swmﬁcance of frequency response study’7 Plot the frequency response of

' 15(1+J0)/10)

: G'(](P)'"' : e
Jm(% + J@/Z)[l + 30,6(~5-0-) '+‘('5~Q") 1

kR

as asymptotlc Bode plot.

(8]

8]

8
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions. '

v’ The figures in the margin indicate Full Marks.

v Semi-log paper is tg be provided.

v Assume suitable data if necessary.

1. a) Define resonance in parallel R-L-C circuit with the help of phasor diagram. A220V,
100Hz AC source supplies a series circuit with a capacitor and coil. If the coil has
50 mQ resistance and 5SmH inductance, find the value of capacitor to create

resonance. Also calculate:(i) voltage across R, L and C, (ii) Quality factor. [8]
b) Obtain the value of iy, in,diy/dt,di/dt,d’i/dt* and d%iy/dt® at t =0", if the switch is
closed at t=0 iri the circuit shown in figure below. (8]
1Q
s——NWAN-
10

1H

10\7(@ @

2. a) If the switch is closed at =0 in the circuit shown in figure below, find expressions for

current through and voltage across capacitor using classical method of solution. [8]
10
g) o AAN-
5 t=0
25sin(10t)! @ T 1F

b) Obtain an expressions for V(t), if the switch in the circuit shown in figure below is
closed at t=0. Use Classical method. [8]

+
velt) 27 0.25F

. a) In the network shown, the switch is moved from 1 to 2 at t=0. For the element value
given on diagram, find the expression for voltage and current of capacitor, by Laplace
Transformation method. [8]

L2




T 6%3
24V T ) ‘ . LT .1/3‘6F
» 12Q o B
* b) In the c1rcu1t shown in figure below, if the sthch is opened at t= 0 ﬁnd Vc(t) for o
t> 0, using Laplace transform method - ‘ ‘ 8]
| e 0.5mH |
S ‘»'Wv -
SR N t0_£<
A2V e Volt) 4 2F
4, a) For the Z-port network shown in ﬁgure below, ﬁnd voltage ratlo transfer ftmc:tlon, N
(:21(8) and current ratlo transfer functlon o7 (S) : [8]
L W 1o 1Q L
b) Find the tmgonometno form of Founer senes‘ for folloﬁog, wave and oISO Hsketéh‘the '
 line spectrum ; e SN S 81
5. a) The network shown below isa two port network eontammg dependent voltage source.
Obtain' Z-parameters and T-parameters of the network. AIso eheck whether the
B network is symmetrical or not‘? ' : B .1 B
' b) Draw the asymptotlc bode graph of the g1ven transfer ﬁmctlon B . B
| 6= 1000(s +2)
i : s(s +le+20)(s +2s+100) |
BT
|
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Circuit Theory (£ 501

Candidates are required to give their answers in their own words as far as practicable.

a) A 50 ohms resistor is connected in series with a coil having resistance R, inductance L

and capacitor C supplied by 100 V variable frequency supply. At a frequency of
200 Hz, the maximum current of 0.7 A flows through the circuit and voltage across
the capacitor is 200 V. Determine the value of R, L. and C.

b) Obtain 1y, iy, diy/dt, dip/dt, d%iy/de, 42 12/dt att=0", if the switch is closed at t = 0",

t=0
){ 2H 50
‘4 YV> ANV
—— %59 ~—1F
"D
, .

10ev-4 ”'[“

2. a) Using classical method, find the voltage across inductor L in the circuit shown in

following figure.

AL
10Q

Li=3H
__JT&’E;:‘;WJM

150

2

L

b) Calculate expression for total current supplied by source for t > 0 using classical

method in the circuit shown below.

t 0.}!
"f),ﬂ...,_,_
A T
SR S S 1 e A,
1002

10mH
" J0UE




3. a) Using Laplace Transform method, find the current and voltage across capacitor for
t> 0 in the circuit shown below.

40 1H
AN
N |
'ﬁmmng

b) Find the expression of v(t) for t > 0 using Laplace transform if switch is closed at

t=0.
o

+ 3H
1F 27 10V % % Q B

4. a) For the given two port network, determine the driving point impedance and voltage

ratio transfer function. _
fII ) ’ 12
Y : 252 & -
g 1H , 2H
Vi 1Q 20 § Va!
; |

b) Sketch the Bode Plot for the transfer function given by:

G(S) = _3;)(§j_1_02_~
S(S* +3S+50) _
5. a) Find Y and Z parameters for the network shown in fi gure below.

I; : Is. ’
‘ 20 i

& 2 1 AN 2 Lo ke G

+ j +

Vi v 31,V

o ¢

b) Obtain trigonometric Fourier series of waveform in figure below, also sketch the line

spectrum. ,
1\v (wt) ‘;
20 e, -m_/\
FN\
\‘// A\ w 01
0 2 4
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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.

v’ The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. a) What do you mean by resonance in RLC series circuit? Define half power frequencies

and bandwidth in RLC series circuit and obtain expression for them. [4-+4]
o . : Cdiyp dip L d%iy
b) For the circuit shown in the figure below, find 1y, 1y, T a and —c—i—i— att=0". (8]
t
i AWy
£=0 2uF 100

;?
2
<
=)
=/
MV
<
0
&)
Z/
[\
2
38 ¥y

2. a) Using classical method, find current and voltage across capacitor for t > 0 in the
circuit shown below. ‘ [81

£=0
) 100
S Y VY

SURE 'Y NSRRI VY
204 10

"y
100 V () g na
[ T‘ 10uF

b) If the switch is closed at t = 0, find the expression of current through inductor for
t> 0. Also calculate the voltage across inductor after 10 ms using classical method. {8]

300 200
.J. WA VAWV
20V %\‘ (=0  S05H

10 V‘:E" -, 1F

T 1
3. a) Using Laplace Transform method find the expression of current and voltage across
inductor if the switch is closed at t = 0. [8]
t=0_

100 1H
ﬂﬂ/; AN ——T B0 l

1
00 F

T’iﬁ




b)

b)

b)

Using Laplace transform method, find the loop currents i; and i, for t > 0 in the circuit -

shown in the following figure. 8]
t=0
+ | ( > ( 21
10V == 1F iy 3 zH i éﬁg
- e
Find the voltage ratio transfer function of given TPN. [8]
3Q
L W 1,
+ O g VW rormelonmney -
) i1 ‘
H (
\'/ 2F e 30V,
2F T
- . O -
For the transfer function below, draw the asymptotic Bode plot. [8]
. 50(s+10
Ges) (s+10)
s(s+20) (s“ +2s +225)

Obtain trigonometric Fourier seties of voltage waveform shown in figure below and
plot the line spectra. (8]

Calculate [Y] and [g] parameters of the given circuit and also check whether the
network reciprocity and symmetry. : [8]

.A
i
3]

P
s ]

e
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
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Semi log paper will be provided,

Assume suitable data if necessary.

'SENENENRN

1. a) Inthe circuit shown in figure below, find the value of "v", using node voltage method.  [8]

b) In the given network of figure below, inductor L; is energized and the switch K is
closed at t = 0. When each element has following values.

diy dip

R, = 10kQ, Ry = 5kQ, L; = 2mH, L, = 6mH, solve for i,ip P

2. 2-
4% 4 oot [8]
a2 dt?

=0K R,

NFLL (0 =2AN TT

2. a) Solve for i (t) in circuit as shown in figure below in which 3F capacitor is initially
charged to 20 volts, 6F capacitor to 10 volts and the switch is closed at t=0. Use
classical method. [8]

—L \RN FSQ—”AﬁN”il """

L1

b) An exponential current i(t) =20 e Amp is suddenly applied at timet=0to 2 parallel
RLC circuit comprising of resistor R = 1/10€, inductor L, = 10mH and capacitor C =
2.5uF. Obtain the complete particular solution for voltage v(t) across the network, by -~
classical method. Assume zero initial current through inductor and zero initial charge
across the capacitor before application of the current. [8]



3. a)

b)

b)

b)

c)

-

The circuit below is in the steady state with the switch S closed. The switch is opened

at t = 0. Determine the current through capacitor for t > 0 using Laplace's Transform
method.

In the network shown below, a steady state is reached with the switch K open with
V=100V, R; = 10Q, R, = 20Q, R; = 20Q, L = 1H, and C = 1pF. At time t = 0, the
switch is closed. i) Write integrodifferential equation for the network after switch is
closed. ii) Evaluate the currents i; and 1z, using Laplace transform, for t > 0.

X e

Find the voltage ratio transfer function of the two port network shown in figure
below, if port 2 is terminated with 2H inductor.

AT . S
. ;{i_m_l,‘__{ "— J! "\A/({/\/ _L 12, ?\ 2
Vi 2/3F 2F == Va
4! 6H 4,
“ro- Y

Define frequency response and explain how frequency response of a system can be
obtained. Draw the Bode plot of following transfer function.

1
5(1+0.55)(1+0.055)

G(s)=

Find y and g parameters of the network shown in the figure below. Also check its
symmetricity and reciprocity.

I; 1Q 1Q Iz
‘F > A~ W % 7}
Vl 1Q 3Vl 2Q VZ
i y

Show that:

The overall ABCD parameter network matrix for cascaded network is the matrix
product of a ABCD matrices of individual network.

Find the trigonometric fourier series for the waveform shown in figure below.

x()

/ /] . ; . t(s)
3002 a

(8]

[8]

(8]

[8]

[6]

(4]
[6]
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1. a) Using nodal analysis, determine the current through 4Q resistor connected between

terminals A and B for the network of following figure. : {81
40 , .
+Vn — m " 02Vm

20

AV

L AAN— A AN B @_______
10 40 ‘
24V Cb 10A - Lpo4vn

b) Inthe circuit shown below, the indilct%/)r is suddenly disconnected from the dc supply.
Find (i) the initial rate-of change of current just after switching (ii) initial voliage

across 20€) (iii) the voltage across the switch at the instant of separation of contacts. (8}
S 100,
100V ) S |
> 200 - 210H

hlnva series R-L circuit with R =1 £ and L= 1H, the voltage source follows the law
v(t) = Ve, where o.is a constant. The switch is closed at t = 0. , © 8]

B
£

(i) Solve for the current assuming that o # -E and

.. R, . '
(ii) Solve for the current when ¢ = Tusig classical method.

b) In the network shown, the switch is closed at t = 0, with the network previously
- unenergised. For the element values shown on the diagram, find i1(D) and i(t) by
" classical method for t> 0. ' '

B t=0 00




&

'3. a) In the circuit shown in figure below, a switch S is in the position 1 for a long time and
moved to position 2 at t = 0. Find the voltage across the capacitor for t > 0. Use

8 -

- Laplace Transformation method.
o MMA, +
20
o6V ‘ 4 F
. o . ST
ER VD
L
b) A sinusoidal voltage v(t) = 40 sin (10% + 7£I4) is suddenly applied at time t = 0 to-
series RC circuit comprising of resistor R = 2Q and Capacitor C = % F. Obtain the
complete particular solution for current through the circuit, by Laplace’s Transform
method. Assume 3C charge across the capacitor before switching. ‘ [8]
4. a) Find the voltage ratio transfer function of the two port nétwoxfk shown in figure
below. If the port 2 is terminated thh 2H inductor. Find Zyy, otgy, Yia. [8]
b) Draw the bode log-magnitude and phase plots for the following system - 18]
: ‘ ’ 3 s+3. : '
G(S) == '
. . ) s(s+ (s +2)
5. a) For the network shown in figure below, determine Y parameter and T-parameter, e] -
B -
R é 1Q ; ’<f> 2Vs
Ot ‘
b} Derive the condition for reciprocity in term of inverse transmission parameter in & :
PN, N | o . 4]
¢) Find the trigonometric Fourier Series of the waveform shown in figure below. Also
plot the line spectra. o [4]
N v(t) v

A
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1. a) Explain the phenomenon of resonance in a practical parallel resonant circuit and

hence obtain the expression for resonant frequency. How does it differ from an ideal
circuit? . ' : o (8]
b) Att= 0 switch changes its position from a to b. Find current and voltage of each
element at t = 0", Also find the initial value of first order derivatives of inductor
voltage and inductor current. A 8]

26 .

2. a) Inthe circuit shown in figure below, if the switch is closed at t = 0, find the time when
the current from the battery reaches to 500 mA. Use classical method. » [8]

70Q

Pl

100 pF

b) In the circuit shown in figure below, capacitor C lias an initial voltage V. = 10 volts
and at the same instant, current through inductor L is zero. The switch S is closed at
time t = 0. Find out the expression for the voltage v(t) across the inductor L using

classical method. [8]
£=0 N/
s ¥ ’i
+ . =1
S ) V{i.) ’ :L — 3 ﬁ

10v _ _ C=1IF




vm,

‘3. a) Using Laplace transform method find the current through the inductor in the network

shown in figure below. ) [8]
op € e
.SY AN
l I - | SR
100V - . _ 1H % - L~

b) ARLC series circuit with R = 4Q,L=1H and C =1/3 F is excited by an exponential
source of 20¢™, Find the expression of the current in the circuit for t = 0 using

Laplace Transform. _ (8]
4. a) For the given two port network, determine the driving point impedance and voltage
ratio transfer function. : [8]
I 10 S Yo I
1+ T—-‘>——-—-’WV\f~———’ s ATAVAY. —é: T "2
Vi . .'—/J: 0.5F D Va2
, .i, T 0.5F 7T : l
1O —. - i 502
‘ b) Find the trigonometric Fourier series for the recta:iguiar jﬁaﬂse as shown in the
following figure. o ' [8]
Vﬂg‘\ v(t)
oo, m n iix 22: 7 ot
6 .6 e :
5. a) Determine the Z and Y pafameters of the two port network shown below. [8]
+ o — AV @
10 ,
T i
Vi ; 19
l S “Y2v,
P N— P
b) For the transfer function below, draw the asymptotic Bode plot. o 8]
20(s +2 |

= $(s+5)(s? + 45 + 16)
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1. a) Explain the phenomenon of resonance in RLC parallel circuit. Also derive the
expression for resonance frequency and draw the wave form of instantaneous voltage
and current at resonance. 8]
b) " In the circuit shown below, the switch has been closed for a long time and at t =0 it is
opened, determine (i) i(0") (i) v(0") (i) vo(C") and (iv) I and v at
t=20us. [8]
[a] I !
i | ~
gt | g f
Vi § 2000 ) 17V
% SmH o \Y00ma [~
2. a) In the network given below, the switch K is open and the network reaches a steady
state. At t = 0, switch K is closed. Find the current in the inductor for t > 0 using
classical method. ‘ 81
: 100
AT
vA‘a '\y _,V\'WJ\V |3
100 I 200 L
+ t=0
5V —";_: il..‘L 28

100 .

b) Use Laplace transform approach to find the voltage across the capacitor V(t) fort>0
when the switch is moved to position ‘b’ at t = 0 which was in position ‘2’ for a long

time prior to switching. (8]
| A
20 Y t=0
b
w®
+ i 10 L
6V_-T : ) TN T Ve ()

Jun i

An exponential current i(t) = 2¢™ is applied at time t = 0 to a parallel R-C circuit
shown below. Comprising resistor R = % Q and capacitor C = 1F. Obtain complete
solution for v(t). Assume V¢ = 0 before the application of current. Use Laplace
transform method. [8]
Y@ v(®

F
!

W
2

(1) =26% =0




b) In the circuit shown in & gure below, s cady state is reached with switch S open.
~ Switch S is closed at't = 0. Determine current through inductor i(t) and voltage across
; ‘ ~ the capacitor v(t) for t > ¢ using Laplace transform method. S :

8]

i‘ .
__IF

| sf
4. a) For the following network determine the voltage ratio transfer function, If this

N - network is terminated at port 2 with a 20 resistor, find for this terminated network
T 021 (S) and Vi (8) : 18]

8 gy
? 12 —L. 10 } () }?

iy T®E  Tur v

b) Obtain the trigonometric Fourier-series of the waveform shown in figure below and
sketch the line spectra, R S S 18]

Aﬁ.«x(t; -

2L TR R et

——d | R—d A

r——"

5. a) For the two port network shown infigyre bélbw,“fmci Z-parameter and ‘T~parameter. - [8]
. oy 0.3V, 49 oy '

|

—s{-}2"
b) Draw the asymptotic Bode plot for the trafxefezfunctffongiven»be_ak}w. o {8]
G(S)=— _ ’\2.(5-1«.5) _ '
S8 +21S+20)S+10)

dhk
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1. a) A S0 pF capacitor, when connected in series with 2 coil having 40 © resistance,
resonates at 1000 Hz. Find the inductance of the coil. Also obtain the circuit current if
the applied voltage is 100V. Also calculate the voltage across the capacitor and the

coil at resonance. [8]
b) In the circuit shown in figure, switch is closed at t=0 with zero capacitor voltage and
zero inductor current, find the following. 81

i) viandvpat t=0+
i) dvy/dtand dv,/dt at t=0+

. iii) d’vo/dt at =0+
0 ' |

= 50

2. &) The circuit shown in figure is in the steady state with the switch S closed. The switch
is opened at t=0. Determine current and voltage of all elements for t>0 using classical

method. . _ i8]
=0 7 20

,_,..MV\——-
10V ':-L‘: 1pF 100

b) Using Classical method, find the expression for current and voltage of capacitor for
£>0 in the circuit shown below. i8]




3. a) Keeping the switch at position 'a’ for along time, if the switch is moved to position b’
at t =0 in the circuit shown in figure below, find expressions for current through and

voltage across capacitor using Laplace transform method. '
o ey w
B '_QA‘,‘.‘.' -y s 23" .

- Y
- . 1F
mvt ; TIF T

{ : '

b) In the given network of figure below, both the energy storing elements are initialiy
reached to steady state, before application of current source. The switch K is closed at
t=0. Find complete expression for voltage v(t) across the network, for t0, using

Laplace transformation.
t=‘-07 k

) ) AR
i=9 e-'l't V(t) i 3Q —H '

E: 15 ‘ =1=J5F

4. a) Find the input point driving impedance, transfer impedance, and voltage ratio transfer
function for the circuit shown in following figure. ’ ‘

- 1Q

|

'b) . Find the trigonometric fourier series for the waveform shown in figure below.

x(t) 4
)

1)

Tor @ w0 F o
5. a) Draw the asymptotic Bode Plot for the transfer function
H(s)= 3 : (S+§ ) : k
sls? +215+20)s% + 25-+100) |
. b) For the two port network shown in figure below. Find the Z parameter and T
parameter. ' '

L1

18]

8]

18]

i8]

(8]

8]
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a) Discuss about resonance in a circuit consisting of a pract;ggl coil in parallel with a
capacitor. Also .derive an expression for impedance ands.current at rescnating
frequency. (8]

b) Inthe given network of figure below, both the energy storing elements are initially

* relaxed ie. no current is flowing through the inductor and no charge is accumulated
across the capacitor before application of voltage. The switch K is closed at t=0. Find

di, di, d’i, d’i,

Pk

_the values of iy, 2, ——,—, 22 att=0". 8]
; » PRy dt dr 153
=0 e
v=400 sin (100t -30%) V{’ S
o 30(s) =
2. a) Using classical method, find the expression for the current supplied by the source in
the network shown in figure. Also find the time taken by the source current to reach

25 mA. , (8]

b) Using classical method, find the expression for the current and voltage of inductor and
capacitor respectively for >0 from the circuit shown in following figure. 8




3. a) In the series R-L-C circuit shown in figure, there is no initial charge on the capacitor.

If the switch S is closed at t=0, determine expression of current and voltage for all
elements for 0, ' ‘

VV‘—‘ZOe'?"( :

.57

'b) (}sing Lapléce transform method, find the loop current i, and iz for t>0 in the figure
shown below., o

=3 15 '*“":T;:‘:als;

4. a) For the given two port network, determine the driving point impedance. If this

network is terminated at port 2 with 1F capacitor, find the following network function
for this terminated network, (i) Zzi(s) (if) Y21(s) (fi)ori(s)
I 0 1Q

o i ‘ :
3(”"30‘)% : - ’m : {]’? Pay Kot
! . ]
v, 0.5F = () o :‘{’3
1Y) B ‘ e () B

b) Find the trigonometfic Fourier series for the given waveform shown in figure below,
v(ot) T

kY
r

3 ot

5. a) For the two port network shown below, find h-parameter and T' parameter, Alse
Check for reciprocity of network.

5Q
F O AAA
o Lo

b) Draw the asymptotic bode plot for the transfer function given by:
‘ 64(s+2)
s(s+0.5)(s* +3.25+64)

Aok

Gis)=

(8]

(8]

[8].

(8]
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AN N

a) What do you mean by resonance in RLC series circuit? Define half power frequencies
and bandwidth in RLC series circuit and also obtain an expression for them. [8]

‘‘‘‘ y b the given network, the capacitor C1 is charged to voltage Vo and switch K is closed
' at t = 0. When R; = 2MQ, Vo= 1000V, R, = 1 MQ, C; = 10pF and Cy = 20uF, solve
. 2-
di, 4 are=0". (8]

for iy,1,,—»
L T e

fom—
.

=g

5

: J\R}\E
: - ] o '_‘!*: i

- Vz‘i‘. R

LA

2.7a) In the netwerk shown, the switch is closed at t = 0, with the network previously -
unenergised. For the element values shown on the diagram, find ii(t) and i(t), by ~

classical method for t > 0. [8]
E——O : 1602 '
> L
100V -\—
b) Find the time expression for current for t > 0 in RLC series circuit with R = 10 ohm,
L = 1H and C=%F, if the circuit is supplied by v = 10sint at t = 0. Assume that
capacitor and inductor are initially de-energized. Use classical method. [8]

3. a) In the circunit shown in figure below, obtain an expression for voltage across the
inductor if the switch is closed at t =0 using Laplace Transform method. [8]

t=0 , 1002
i 50 2H
zov'L




b) An exponential current i(t) = 20e™ Amp is suddenly applied at time t = 0 to a parallel
RLC circuit comprising of resistor R = 1/1 0Q, inductor L = 10mH and capacitor
C = 2.5uF. Obtain the complete particular solution for voltage v(t) across the network,
by Laplace transform method. Assume zero initial current through inductor and zero
initial charge across the capacitor before application of the current.

4. a) Find the voltage ratio transfer function of the two port network shown in figure
below, if the port 2 is terminated with 2H inductor. :

. b) Sketch Bode Plot for the following transfer function,
: _ 40(s+1) ‘
(25 +10s)(s* + 25 +10)

5. a) Find the Z-parameter and hence T -parameter for the network shown in figure below
also check if network is symmetrical.

19 cf;é.m_ﬁw* j
' e}
4

!

4
" (ye-

b) For the given waveform, find the trigonometric form of Fourier series and then plot its
line spectrum.

-Ts ftt)

(8]
[8]

(8]

[8]

[8]
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a) Explain the phenomenon of resonance in RLC parallel circuit. Also derive the
expression for resonance frequency and draw the wave form of instantaneous voltage
and current at resonance. . '

b) Obtain the value of iy, iy, dij/dt, diz/dt, d%i/dt and d’ip/dt* at t = 07, if the switch is
closed at t = 0 in the circuit shown in figure below.

ok

=0  u toq

10V

2, a) In the cirecuit shown in figure below, if the switch is closed at t = 0, find the time when
' the current from the battery reaches to 500mA. Use classical method.

=0 70%€1

e

T 17T

b) Find the time expression for loop currents for t > 0 in the given circuit using classical
method. » -~
T=0 BRI
—y — W\ —A\\- ' L, e
20 AR

1Q - ~.J
30 TN E

3. a) Keeping the switch at position ‘@’ for a long time, if the switch is moved to position
‘b’ at t = 0 in the circuit shown in figure below, find expressions for current through
and voltage across capacitor using Laplace Transform method.

7+ SR 163

MM ——a

IOVT '[IF )

1wv(®) _ @ AR e
I pemeng (114 N v

(8]

(8]

.;,'-[81

[8]

[8]



b) In the network shown below, a steady state is reached with the svmch K open with
V=100V, R; = 10Q, R; =200 , Ry =20Q, L = 1H, and C = 1 uF. at time t = 0, the
switch is closed. Evaluate the currents i, aud iz, usmg Laplace transform, for t> 0. [8]

4. a) Find the forward voltage ratio transfer . function Ga1(s) and forward transfer
admittance Y2)(s) in the following circuit. 81

vi

b) Sketch the Bode Plot for the transfer ﬁmctlon givenby

H(S) = 64(S+2)/[S(S? + 0.58)(S + 3.28 + 6] o . t8]

5. 8) Find transmission and admittance parameter for the g1ven TPN and- check its

- reciprocity and symmetry. [8]‘

b) Obtain trigonometric Fourier series of the waveform shown in figure below and
sketch the line spectra. : : 8]

o TV(t) | n
; O/n, Zth l >

<V,

ok
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a) Describe the phenomenon of series RLC circuit. What value of capacitor would
procedure resonance in 400 V, 50 Hz source if the resistance and inductance are
20m<) and 6mH respectively? Also calculate the Q-factor and half power frequencies. [8]

b) After being open for a long time, if the switch in the circuit shown in figure below is
" closed at t = 0, find current through inductor, voltage across capacitor, current and
voltage across each resistor at t = 0 o (81

200

nl

100V 72

- 2. ay For the circuit shown in"ﬁgure below, find the current through and voltage across the .
' ~capacitor for t > 0. Using Classical approach. - ’ [8]
| 0 80

‘ | L
—d 50 3F

b) Switch is closed at t = 0, find the expression for circuit i(t), for any time 't and
~ calculate the value of current at t = 0.1 sec. Also, find the time for current reach

* maximum value and corresponding maximum value of current. Use Classical method. [8]
L 5 :
50

“702F




3}.Wa) Find the expression of the current flowing through resistor R of the circuait in
t - following figure and also find the voltage across the inductor for t > 0, when the
I switch is opened at t = 0. Use Laplace Transform method. [8]

 ViH)=6e™V

b) In the network shown in figure below, the switch is closed at t = 0, with the network
previously unenergised. For the element value given on diagram, find the expression
for mesh currents i1(t) and i(t), by Laplace Transformation method. ‘ 8]

‘ IOQ

;- 4
‘ b) Sketch the asymptotic bode plots for the. transfer function givenby: = - E 18]
©)= 58%(S+100)
(S+20)(S* +20S+100)
¢} Find the expression for Equivalent Z-parani.et@f equation if three two-port networks
[4]

are connected in series.




5. a) For the two port network showr. in figure below, find Z-parameter and T-parameter. [81

b) Find the trigonometric Fourier Series for the wave shown In figure and sketch line
: 8]

spectrum.

V(©)
A

IOV‘-—/{ -= - 7
, WNQR 3,\l4nm

L]
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. a) Describe :'th;f: resonance phjénomenon in RLC series circuit. Define half power points
and band width for a series RLC circuit and derive expression for them. [8]

- b) In the gi;'x?en" network of figure below, both the energy storing elements are initially

~-relaxed i;e. no current is flowing through the inductor and no charge is accumulated

across the capacitor before application of voltage. The switch K is closed at t = 0.

. o dipdi, d%, di,

Find the values of. Lplyy—,—=,—,—2%
S dt dt dt® " dt

att=0%. ' [8]

ko [ F

: 2 é). In the circuit shown in figure below, if the switch is. closed at t = 0, find ‘the

- expression for voltage across capacitor using classical:rnethod, [8]
- t=0 ,
= f—
100 Q
200V "= : g 1
- 100 = —~100uF

-~ b) Keepi-hg- the switch closed for a long time, if the switch is opened at t = 0 in the circuit
shown in figure below, find expression for voltage across capacitor using classical

method of solution. ' ' [8]
T —y AW
1H 30 50
S ~ t=0
15V —— — 10pF
| I 60V




3. ) For the circuil shown ;.1 figure below, Find the current and voltage of capacitor for
t> 0 using Laplace Traasforn method. (81

=0 -
o fa

10V 10uF

b) After being closed for a long time, if the switch in the circuit shown in figure below is
opened at t = 0. Obtain the expressions for i (t)and v, (t) for t >0, using Laplace

Transform Method. - (8]
o t=0 .
. V _ 7 : l i{t)
- MWW >
S o 5Q 5Q
48V —— L

v o

a) For the g‘iv\en‘ two’ port network, determine the driving point i;ppedancé and voltage

ratio trah;fer functipn. : [4]
;, 10 m | e
L AL |
Vi 0.5F == e Vs
l v
I' () o= —o () 2
b) Sketch the Bode Ploi for the transfer fu;ction given by o [81

H(S) = 200(S + 1)/[S(8+5)(S* +25+100)]

¢) Show that all overall transmission parameter matrix for cascaded two 2-port networks
is simply the matrix product of transmission parameters for each individual 2-port
network in cascade. ' (4]




5 a) rind the y and g-parameters of the circuit in ﬁgure below and also find whether the

network is reciprocal or not. o - 8]
L, H %
Vi 3 3H  4v, Vv,
Vv S

b) Obtain tngonometrlc Fourier series of the waveform shown in figure below and
sketch the line spectra. : , (8]

v(®)

2ot

0 212 4% 4n

ks
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.

All questions carry equal marks.

Necessary Semi-log graph paper is Provided.
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a) A voltage u{t) = 100Sinwt is applied to a series RLC circuit. At the resonant
frequency of the circuit, the maximum Voltage across the capacitor is found to be 400
V. The Bandwidth is known to be 600 rad/sec and impedance at resonance is 100 Q.
Find the resonant frequency and compute the upper and lower limits of the bandwidth.
- +" Also determine the value of L and C of the circuit. '

b) In the network shown in figure below a steady state is reached with the switch open.
At t =0, the switch is closed. Determine the value of ug(0") and u(0").

MM

10Q

10v

2. a) Using classical method in the circuit shown in figure below. Find the voltage across

capacitor fort > 0.

] 1/8Q

®

10A}

b) Using classical method, in the circuit shown in figure below. Find the current through
inductor and voltage across capacitor fort> 0







3. a) Using Laplace Transform method in the circuit shown in figure pelow find the voltage

‘ and current of capacitor fort> 0

— C

pelow. Find the

od in the circuit shown in figure

b) Using Laplace Transform meth
current iy and i; fort> 0.

W R”'}ifg Q
C=1F
4. a) For the Two-Port network shown in figure below. Find the voltage ratio transfer
tH |

function.

> A,_A‘ e
7

shown in figure below. Find the trigonometric form of Fourier

b) For the Waveform
Series and plot the line spectrum.

1\ f(t)




5. é) For the network function given below, plot the asymptotic Bode diagram.

20(s +1
H(S) = (5+1
- T s(s+5)(s" +2s+10) ‘ '
b) For the Two Port network shown in figure find Transmission parameter and
Y-parameter. ‘
w1~ N 4 . ..!; F .‘ ) - L i
‘ &._. , ’ : 2 A I P B . P N i -
/I\ { 100 /5\ |
Vi é,. 6Q v,

|

SR
I' i
*Rk
L]
"7'
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1. a) What do you understand by the bandwidth of & series resonant circuit? Explain with
the help of resource curve and also derive its expression both in terms of @ and £ {8l

b) In the circuit shown in figure below, switch K is closed at time t= 0. Find the vaiues
of iy, in,diy/dt, dia/dt, d’ir/dt’, Pip/df att=0+. (8l

2uF 108

o1 H

IR 2) Inthe circuit of the Tigure below, the switch K is open and the circuit reaches a steady

state. At t = 0, K is closed. Find the current in the inductor ¢ > 0. Use classical
method. 81

2100

shown 'in figure below capacitor C has an initial voltage V¢ = 10 volts

and at th e instant, current through the inductor L is zero. The switch K. is closed
att=0. otit the expression for'the voltage V(f) across the inductor L using

- classical

r0d. 8]




3. a) Using Laplace transform method find the expressions for ii{t) and i;(t) in the given

two mesh network shown in figure below proviked that the network is unenergised. {81
. e 100 1H IH '
oj’ o '\h\d\j\r——mm\»wm
T 2 |
' =0 ]
, . : > N <
100y T | | 1@ ma% jﬁ z100

b) Using Laplace Transfbrm method, find the cusrent of inductor and capacitor for t> 0
' in the circuit shown in figure below. S . (8]

t=0

4. a) Find the trigonometric Fourier-series for the waveform shown in figure below and

plot the line spectrum. (8]
v ~~~~~~~~~~~
-+ ot :
b) For the network shown in figure below find the voltage ratio transfer function and -
transfer impedance, N o : [8]
5. ) Sketch the bode plot for the transfer function givenby ' - (6]
G(S)=20(S+1)/(S? + 43+ 2)(S* +55) | |
b) Find Z-parameters and hence the T-parameters for the 2 port network shown in ﬁgure
below. ; ' T . [6]
, 10 20 I %
T I ,A B
Vi 20 , %m Va
| Y4V, ES
N R d
¢) What do you understand by reciprocal two-port network? Also derive the condition
for the same in terms of T parameters. : ' f4]

3k ok ok . ®
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1. a) Explain the phenomenon of Resonance in parallel RLC circuit and derive expréssion for
© .. resonance frequency. - .» ‘ 8]

b) In the circuit shown in following figure, find the loop currents i, iz, i3 att= 0. {81

" 2."a) Find va(t) for t > 0 in the figure below using _classicai method. | ' 81 .
100 |
100 vilt)

3H

b) Keeping the switch closed for a long time, if the switch is opened att = 0 in the circuit
shown in figure below, find expression for voltage dcross capacitor in the circuit shown
in below using classical method of solution. o - (8]

N
- 4H 3Q

-

25V T




3. a) Using Laplace Transform method, find the current and voltage across inductor for t> 0 in
the circuit shown i in figure below. : [8]

20V

3

b) Using Laplace transform method, find he loop currents i; and i, for t > 0 in the circuit .
shown in the following fi igure. S , 8]

=1/7F

S '~. 4 a) For the 2-port network shown in figure: below,:'find‘-svoltage:rati,o -»transfer~%'ﬁ1nction; Gy (S)

|

P o and transfer admlttance Zz](S) | : ' | . TS

e Sl 05F L
Vi oo

b) Obtain’ trigonometric Fourler series of the waveform in ﬁgure below and sketch the Ime '
spectra. [8]

arv(t)

20 «v»--‘.A - -.L

: e : > ot
. o 2R 4n ‘ .
5. a) For the transfer function below, draw the asymptotic Bode plot I ; [8]
G(s) = 20(s +5)
S(s +20)(s> +80s + 200) o v .
b) The Y-parameters of two TPNS are given as: ' w [8] .

fva —sa]  Tus o o-us] | ' !
[ 1/ _“3/4 and [ ,'1/3 13 :! If these two TPNS are connected 11 seri?s, What .

WIH be the equivalent Transmxssmn parameter of the combmatlon? :

v
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| o . |
1 1. a) How does the resonance occurs in RLC series circuit? Define the half power
frequencies and bandwidth for RLC series circuit and also obtain the expression for
l‘ them. - : : , [8]
b) Ifthe switch is closed at t = 0 in the circuit shown in figure below, Obtain the value of
i i,,i,,di; /dt,di,/ dt,d%, /dt* and d%,/dt’att=0" {8
1 _AAM‘
R, ,
=R, AR
1'\
L
o 2. a) Using classical method, Find the current and voltage of capacitor for t> 0 in the
" circuit shown in figure. ' o - [8]
. ._f[ =0 4 00 :
10Q
b) Using claﬁSica;l mefhbd,: find the Eurfent and voltage of inductor and capacitor fort>0 :
al in the circgit shown in following figure. o _ [81 -
1 =0 ’
£
‘ 1H
20V ‘
| | 3. a) Inthe circuit shown in figure below, the capacitor has an initial chargé of go = 800 pC
‘ ‘ with polarity shown in the figure. Find current i(t) if the switch is closed at t = 0 using
il Laplace Transform method. o _ i8]
‘i _____—t_f_o_‘b/? AARALL .
| o100

100V @ - o4 uF

i g



b) Solve for i(t) fort> 0 by using Laplace transformation.: The switch closes time 1=, -

Assume zero initial charge across the capacitors.

81 .

5T

L o,

V3

1

Il

b) For the waveform shown in figure below find the e‘(ponentlal form of Fauner series.

-.'-—';Ba_)t

5. ) Draw the asymptotic Bode Plot for the transfer function.

; (8+5)
H(S !
®)= S(S* +:218 +20)(S” +25+10)
b) What do you understand by rempromty of two port network? Express the
- and y-parameters in terms of ABCD parameters Also derive condmon
-in terms of transmission parameter.
Hdok

“-narameters

¢ reciprocity

"21

o

(8]

(3]
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1. a) Using node voltage method, find I in the circuit shown in figure below. {61

4 €3 B
— AW

3A
&)

/8 o~
AAS S

30 . «:.SQ

Y
8A(> %1 G 5V

—

. b) A 10Q resistor is placed in series with a coil of self resistance Ry and inductance L a

© " pure capacitor ‘C” across a 50 V variable frequency supply. The current is maximum
and has value of 1 A when the frequency is 500 HZ, At this frequency, voltage across
the capacitor is 300 Volts, Calculate (i) capacitance of capacitor (ii) resistance and
inductance of coil (ii) Power consumed in the circuit (iv) Voltage across the resistor: -

and coil. 18]
¢) Define bandwidth of a series RLC circuit. How the quality factor changes with the

¢hange of R. [2+2]

2. a) With mathematical support show that current through inductor and voltage across

capacitor do not change instantaneously. a [2+2]
b) Keeping the switch at position 1 for a long time in the network shown in figure below, =

if it is changed to position 2 at t=0, find iy, Iy, Vi, Vg, diy/dt and dyo/dt at =07, [6]

o =0 40 6
é
-
Ve 1HZ Vi

¢) In a series RL circuit shown in figure below, if the switch is closed at t = 0, find

particular solution for i(t) using classical method. [6]
“%qi? Wyﬂ
=0 20

4&'”@3

it 1H




3. a) Using classxcai method, find the current through capacitor for t> 0 in the network

shown in figure below. ' T 18]
| ?1-0
—AAAM
| Lo
‘ _L&WAW—~~~W—~JW"*'
e
— =% F 210

b) If the voitave source is apphed at t=0 i in the circuit shown in ﬁgure below, find the

expression for current i(t) using transfmm meﬂmd Assume inductor and capaeimr are -
initially de-energized. ‘ I8

V)=10sint () - @ . 4

4. a) F 111d the voltage -ratio transfer functlon of the tW0~part network shown in figure

o~
s |

-~ below., _ | . ' 1o 1H 6
D |
‘ ‘ % F o
Vi ==wr
| Vo |
v
b) Sketch the Bode Plot for the transfer function gwen by: o
H(S) = 80(S+20)/[(S*+58)(S14208+1600)]. - S T
5. a) Explain poles and zero of the network function and its application in circuit analysxs [4].
b) Find Z and T—parameﬁter of the two port network shown in ﬂgﬁm below. : 16]

1 > A,’\MIOQ W
;SOQ

Vv, - E
{ |
127 '

¢) Obtain trigonometric Fourier serics of the waveform shown in figure below and

sketch the line spectra, ‘ : [61
» 0 ; : .
w~~~/r~ ""‘?“’T
Hor 2% g et
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Assume suitable data if necessary.

Define the pros and cons of object oriented programming over procedural programming
language. With a program code show the concept of object oriented programming in Ct++. [4+4]

Write a program to show the working of different types of constructors and destructor.
Explain which object is calling which constructor and how objects are destroyed in your
program. [2+6]

Differentiate the benefits of C++ over C. What is a namespace? Write a program with .a
namespace showing its use. : [4+1+3]

What do you mean by Dynamic Memory Allocation? How it is done in C++? Explain
inline function in C++ with example. [2+2+4]

What is operator overloading in C++ and how does it allow you to entend the behavior of
operators for user-defined types. List the operator that can’t be overloaded. Write a
program to overload the insertion (<<) and extraction (>>) operators to read and display
data objects. [2+1+5]

What are the advantages of inheritance? Consider a class liquid with data member
specific _ gravity and a class fuel with data member fuel. Now from these two base
classes derive a class petrol as derived class. Assume necessary method required in
different classes, Which type of inheritance is used in above program? [3+4+1]

What do you mean by dynamic binding? Explain how it is implemented? Discuss how
Run-Time Type Information can be achieved in C++. [1+2+5]

Draw and explain the stream class hierarchy of Console Input/ Output. Write a program
that uses a file for a car manufacturing company to add the record and display the list of

record in the console. [2+6]

What is a template in C++ programming? Provide an example scenario where templates
can be used. What are the key components of the Standard Template Library (STL) ?

Show the use of vector container in C++. _ [1+2+2+3]
Why it is necessary to handle exception? Explain exception handling mechanism. Write
any program to handle multiple exception. [2+2+4]

L2
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1. What are limitations of C programming? Explain what makes OOP a new paradigm. [8]
2. What do you understand by default arguments? How can you relate default argument

function with function overloading? Write a program to find volume of different 3D

shapes using function overloading. ' [2+2+4]

In which condition can a class be made friend? Explain with example. Write a suitable
program to show use of dynamic memory allocation for creating array of objects. {4+4]

What are the properties of Constructors? Create a class called volume that uses three data
members (length, width, height) in terms of feet and inches to mode! the volume of a
room. Read the three dimensions of the room and calculate the volume it represent, and
print out the result. The volume should be in (feet) from i.e. you will have to convert each
dimension into the feet and fraction of foot. For instance, the length 12 feet and 6 inches
will be 12.5 ft). ‘ [8]

What are the advantages of operator overloading? What are the rules of operator
overloading? Write a program to overload the binary operator to add complex numbers.  [2+6]

Explain different types of inheritance. Explain with example how ‘member function

overriding is handled in inheritance. [4+4]

What are the different types of polymorphism? Explain pure virtual function. Create an
abstract class polygon with length and height as its data members. Make area( )a pure
virtual function and redefine it in derived classes triangle and rectangle to calculate
respective area. Your program should demonstrate run time polymorphism. [2+2+4]

Explain stream class hierarchy, Write a program to store information of 10 students in a
file and display them on console. [3+5]

What are templates? Explain with example how we can overload ordinary function with
template function. [3+5]

10. What is the advantage of having exception handling in the program? Explain about

multiple handler in exception handling mechanism with suitable example. [2+6]
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Is Object Oriented Programming is better than Procedure Oriented Programming?
Support with your appropriate logic. Explain the features of object oriented programming
in brief. | N [3+5]

Explain relationship between default argument and function overloading with suitable
example. Define inline function. Write the conditions when infine function doesnot

works. [4+2+2]
What is a constant function? What is its relation with constant object? Write a meaningful
function that shows the use of constant object and constant function. [2+2+4]

Why do we need constructor? Create a class called ‘time’ with data member hour, minute,
second and day. Initilalize all the data member using constructor. Write a program to add .
two “time’ object using necessary member functions and display the result in main. [2+6]

Why do we need explicit constructor? Write a progreiﬁl to convert object from a class that
represents Weight of gold in Nepal, tola, to object of a class that represents international
gold measurement of weight in gram scale.(1 tola = 11.664 gram) [2+6]

Explain the constructor and destructor invocation order in single and multiple inheritance.
Write a program to create classes to represent student, actor and leader from" the base

class person. Use proper members in the classes to make your program meaningful. [4+4]

Why we need virtual function? Explain with example, how you implement run time
polymorphism. v [2+6]
How a file can be opened in C++? Explain with a suitable example and Syntax. Write a

program to write the Information of 10 employee in 4 file named “ employee. dat”. And
also scan the data from the file and display their details in console. [3+5]

What are the use of Function template? Write a program to create a derive class which is
a non- template class from a base class which is a template class. [3+5]

How is exception handling different than the traditional error handling? Explain the
exception handling construct. Write a program to demonstrate exception handling with
“catch all”. [2+2+4]
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1. Explain the basic concept of Object Oriented Programming. Compare C with C++.

N

will be the output?

3. What do you mean by “this”
and show the operation or
blocks. ’

4, What are friend class and friend functi

classes using non-member function.

5. List dowh the operators that cannot be overloaded in C++.
(user-defined type) of data can be converted to a basic data (i
program to compare two amount in Rup

the concept of operator overloading.

6. What is the difference between private and

inheritance with a suitable example.

Define namespace in C++. What are ¢
Write a program with function that t
average of the two arguments to the greater on
function by assigning value to the function and

akes two

| Exam.
Level BE Full Marks 80
Programme S(E}lé BEX, BCT, Pass Marks 32
Year/Part II/1] Time ;3 hrs.
give their answers in their own words as far as practicable.
[4+4]

onditions where inline function may not work?
arguments as reference and assign the
e and return that by reference. Call this
display the value of both argument. What

[2+2+4]

pointer? Create a class with a constructor and a Destructor
working of constructors and destructor using appropriate

[2+6]

on? WAP to add private data of two different

[2+6]

Explain how a class type
n-built data) type? Write a
ee by overloading greater than (>) operator using

[1+2+5]

protected access specifier? Explain multj-path

[2+6]

7. What do you mean by polymorphic class? What are different RTTI mechanisms in C++?
Write a program that shows the use of pure virtual function.

. What are the advantages of Random access over
program for transaction processing that write and r
random access file so that user can add and di

number, last name, firstname, total balance)

9. What do you mean by templates? Write down the s
- templates. Write a program with a class template to

to sort the array elements.

10. What are the reasons to use the exception handl

handle multiple exception in C-++

[2+2+4]

sequential access of file? Write
ead object randomly to and from a
splay the account information (account

[2+6]

yntax for function template and class
represent array with member function

[2+2+4]

ing mechanism? Write a program to

[3+5]
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_ What are the drawback of procedural programming and advantage of object oriented

programming. With a program code differentiate between procedure oriented
programming and object oriented programming.

Explain the order of constructor and destructor invocation with example. When do we use
static data member and static function in a class? Explain with example.

3. Write down the brief history of C++. Compare C with C++ with example.

Explain how function selection is done in function overloading? Where can enumerated
data types be used in C++ programming.

How do you convert one class type to another class type? Write a program‘to overload the
relational operators(>and==)to compare two distance objects using non-member function.

Explain multipath and multiple inheritances. Write a program to demonstrate example of
Hierarchical inheritance.

How can you eliminate member function overriding in virtual function? Consider a book
shop which sells both books and video-tapes. Create a class known as media that stores
the title and price of a publication. Then create two derived classes, one for storing the
number of pages in a book and another for storing the playing time of tape.

Explain how do you achieve random access to file? Write a program to store and retrieve
"' records of items (item_ID, name, price, mfd_date, company ) in Inventory system.

What are the use of Function Template? Explain the case when all the template
parameters are not used in function arguments. Write a program that illustrates the

[3+5]

[4+4]
[4+4]

[5+3]
[3+5]

[3+5]

[2+6]

[3+3]

overloading of two function template. [2+2+4]
10. Explain exception along with exception handling mechanism. Write a program to

demonstrate example of rethrowing exception.
sokk
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What the advantages and disadvantages are of object oriented programming? What are
the features of OOP? [4+4]

What are the properties of Constructors? What are the differences between copy
constructor and assignment operator, explain. “A friend function is not a member of any
classes but has full access to the members of class where it is declared as friend”, justify
this statement with appropriate example. [2+2+4]

Explain the need of C++ language. Explain the features of C++ language. [3+4]

Define inline function with suitable example. Explain the usage of ‘new’ and ‘delete’
operators for dynamic memory allocation. [4+4]

Why do we use operator overloading in C++? List the operators that cannot be
overloaded. Write a program that converts object of Celsius type o object of Fehrenheit

type. [2+2+4]
List rules of operator overloading. Write a program to add two time objects using
operator overloading. [4+6]
Explain virtual function with appropriate example. What do you mean by Run Time type
Information? Explain. ~ [4+4]
Why use file handling? Write a program in a file of student to add the record, list the A
record, search by roll number and deiete the record. {1+8]

Define class templates with example. Write a program to demonstrate example of
function overloading with function template and normal function. [2+5]

10. How is exception handling better than conventional error handling? Explain the exception

handling mechanism in C++ with example. [3+4]
kkok
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in brief. N [3+5]
2. Define constructor and destructor. Explain different types of constructor with suitable

example. [2+6]

3. How do you compare C and C++? Explain different components (Lexical elements) of
C+, [4-+4]

4. How does an inline function differ from a pre-processor macro? What is the main
- advantage of passing argument by reference? Mlustrate with suitable program, = - [3+5]

5. Explain the rules of operator overloéding,in C++. Write a program to concatenate two
- user given string using the concept of operator overloading, : _ [3+5]

0. Explain the need of virtual base class with eXample. Write a program to show the order of
- constructor invocation in multiple inheritance. ' ' - [4+4]

~1

Explain the need of virtual function with suitable example. How dynamic cast and typeid

operatoss are used to achieve RTTI? [4+4]

8. Discuss 'about classes for file stream operator with a ‘suitable block diagram. Write a
program to, write the information of students in a file. And also display their details in

console. [3+5]

9. Explain how default arguments are used in template. Define class template and all of its

- function members with suitable example, [3+5]

10. How is exception handling better than conventional error handling? Explain how multiple
exceptions are handled with a suitable example. - [3+5]
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What are the limitations of Procedure Oriented Programming? Explain features of C++.
Write a program to multiply two complex numbers using Object Oriented Approach.  [2+2+4]

Can we have more than one constructors in a class? If yes, explain the need for such a
situation, Write a program designing a class called midpoint to find mid-point between
two points by returning object from member function using this pointer. [3+51
Why is namespace required? Explain how namespace is created and used in program with
a suitable example. How is reference variable used for pass by reference? Explain. ~ [1+4+3]
Explain how the use of default argument supports the function overloading with suitable
example. Define inline function with its merits and demerits. [4-+4]
Define operator overloading. What are the rules of operator overloading? How do you
overload unary operator? Explain with example. [1+2+5]

What are the different forms of inheritance? Give an example for each. Write a program
which contains a base class that ask the user to enter a complex number and make a
derived class that adds the complex number of its own with the base. Finally make third
class that is friend of derived and calculate the difference of base complex number and its

own complex number. [3+5]
Define virtual function with suitable example. Explain how dynamic_cast and typeid
operators are used to achieve RTTL [5+3]

Write short notes on file access pointers and their manipulators. Write a program to make
simple library management system of a college. Your program should store and retrieve
the information (Book Name, Book ID, Number of books and purchase date). [3+5]

Briefly explain importance of function template and class template with suitable example.
Write a program to create a derive class which is a template from a base class which is
also a template with additional template parameters in the derived class than that of the
base class. [4+4]

10. What is the advantage of having exception handling in the program? How are multiple

exceptions handled? Explain about Catching all exception in exception handling
mechanism. [2+3+3]
e
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1. What are benefits of object oriented programming over procedural language? [4+3+3]
Compare C++ with C. List out the features of C++,
2. What is a constant function? What is its relation with constant object? Write & [2+4+2+6]

meaningful function that shows the use of constant object and constant function
along with use of const cast operator.

3, What do you understand by default arguments? How can you relate default [2+2+6]
argument function with function overloading? Write a program to find volume of
different shapes using function overloading. ’

4, What do you mean by operator overloading? Write down its syntax. Write a class [2+2+6]
that represent the distance class and overload ++ and -- operator to increment and
decrement distance.

5. Explain the need inheritance in programming? Explain various forms of [2+2+6]
inheritance. Write a program to create a derived class by inheriting two base
classes with same function names. Your program should be complete and

~ meaningful. '

6. What is the purpose of stream manipulation? Explain different file modes that are  [2+2+6]
used in opening the file. Write a program that will copy the content from one file,
change the case of letters to upper case if they are in lower case and store in next
file.

7. What do you mean by polymorphic class? What are different RTTI mechanisms ~ [2+2+6]
in C++? Write a program that shows the use of pure virtual function.

8. Why do we need class template? Write a program to create class to represent {(3+71
stack data structure and use exception handling to control empty and full cases.
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What are the main features of Object Oriented Programming? Would you consider it
better than structured programming? If you do, what makes it better? Write down its
advantages and disadvantages, [2+3+3]

What do mean by constructor and destructor? Explain the necessity of copy constructor
with example. Also explain order of invocation of constructor and destructor with
example. : : [243+3]

3. What type of language is C++? Explain its features. [2+6]

. What is function overloading? How is pass _by reference done in C++. Explain with
suitable example. . ' [2+2+4]

.+ Write syntax of -operator overloading. Create a class. called time that has separate int

member data for hours, minutes, and seconds. One constructor should initialize this data -
to zero (0), and another should initialize it to fixed values. A member function should
display it in 10;45:30 format. The final member function should add two abjects of type

time passed as arguments using operator overloading. [1+7]

How the function over-riding -differ from function overloading? When do we face
ambiguity problem in multiple inheritance? Explain. - [4+4)

What is pure virtual function? Discuss the role of virtual functions in C++ to cause
dynamic polymorphism. Show with example how it is different from the compile time
polymorphism. ‘ g [2+2+4]

What are different file access pointers? Write 2 program to store and retrieve the
information of Client(Client ID, Account ID, name, address and age) in Bank
management system. Also calculate the total number of clients in a bank. [2+6]

Explain function template? How do you use function template with multiple template
types? Give example. [4-+4]

10. What is exception and what is the mechanism of exception handling in C++? Write a

program to illustrate the process of handling multiple exceptions. _ [2+6]
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Why object oriented programming is necessary in Programming? With suitable example,
explain the importance of object as function argument and returning object. - [3+5]

What do you mean by constructor? Explain different types of constructors. Create a class
called “time’ with data member hour, minute, second and day. Initilalize all the data
member using constructor. Write a program to add two time object using necessary

" member functions and display the result. [1+2+5]

10.

VCompare C and C++ Why do we need dynamic memory management? Explain the
operators in C-++ that enables dynamic memory management with example. [2+2+4]
What is Token, write its details? With example explain function overloading in object
oriented programming. .

Explain which operators cannot be overloaded in c++? Explain how a Class type (user-

defined type) of data can be converted to a basic data (inbuilt data) type? Write a program
to concatenate two uset given string by ovetloading binary plus (+) operator. [1+2+5]

[3+5]

Explain why inheritance is important in object oriented programming? With suitable
example write details on member function overriding? [3+5]

Explain compile-time and run-time binding. Differentiate abstract base class and concrete
class. Write an abstract class of your choice and use it in a program. Your program should
be meaningful. [1+2+5]
Sequential and random access are two methods to access a data file. Which one do you

prefer and why? Write a program to show opening, reading objects from file, checking

end of file and closing the file. ‘ [4+4]
Why template is important in C++ programming? Write a program using template to add
two numbers. Use the function template to pass integer, float and double. Display the
returned result.

How is exception handling mechanism better than traditional error handling? Explain
how the exception is rethrown with a suitable program. [3+5]
K%
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. What are the advantages of object oriented programming over procedural programming
language? Explain the features of object oriented programming. Write a simple progtam
that illustrates the object oriented concept. , [2+3+3]

2. Why do we need friend function? Explain how any member function of a class can be
 friend of other class with a suitable example. , [2+6]

- 3. Explain the features of C**,What is namespace? Explain how memory is allocated and

deleted dynamically for normal variable and for artay in C** with example program. [2+1+5]

4. Explain why default arguments are used with functions. How can a function with default

ik
b

-~ argument-be implemented with function overloading? Explain with example. [3+5]
. Deﬁne oﬁérator overldading. Write operator functions as member function of a class to
overload arithmetic operator +, logical operator ‘<=’ and stream operator ‘<<’ to operate :
on'the objects of user defined type time (hr, min, sec). s [1+7]

wﬁh a suitable example. [4+4]

7. What is pure virtual function and abstract class? With suitable example explain run time

polymorphism. [3+5]

8. Discuss about stream class hierarchy. How a file can be open in C++. Explain with
suitable example and syntax. Write a program to write the Information of 10 employee in

a file. And also display their details in console. > _ [2+2+4]
9. Explain why do we need template. Explain the function template overloading with

suitable example. ’ [3+5]
10. Explain about all Exception Handling constructs. With suitable example explain multiple

exceptions handling in C++. : [3+5]
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1. What are the advantages of object oriented programming over procedural programming? Describe

the characteristics of QOP,

Define namespace with its significance.

Explain the relation between constant abject and constant function with example. When do we use

© static data- member and static function in a class? Exemplify.

Explain how the use of default argument supports the function overloading with suitable example.

How do you convert user-defined data type to a basic data type? Write a program to overload the
s -relatsonal operators to compare the length (in meter and centimeter) of two objects.

, How the functlon over-riding differ from function overloading? Explain, Write a program to show the

order of constructor invocation in multilevel inheritance.

Explain abstract class with example. Explain how dynamic cast and typeid operators are used to

achieve RTTI.

[4+6)
[5+5]
(5+5]
[4+6]
[5+5]

[5+45]

What are different ios functions used in stream 1/O? How they are different from manipulators? Write
a program to store and retrieve the information of patient (Patient_ID, name, address, age and type)in

bhospita) managemen.t.system.

How do you use class template with multiple template type? How the exception is re-thrown during

‘ exceptlon handling?

+ o4k

[3+2+5]

[5+5]
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. What' are the advantages and disadvantages of object oriented programming over
procedural programming? Briefly describe the features of C++. . [5+5]

2. Define dynamic ‘memory allocation. How do you use it in C++? Explain reference

variable with suitable example. Write a program to swap two numbers using pass by

reference concept. | [14+2+3+4]
3. Defifle 'this' pointer with. its applications. Explain the order in which' constructor and
‘ destructor are invoked with suitable example. - - L : ) - [5+5]

4, Define operator overloading. What are the rules. of operator overloading? How do you
. . gverload unary operator? Explain in detail with example. [T

| with over ridden function?
‘Explain the need of virtual base class with suitable example. o o [24345]

is function over-riding? How scope resolution is used

" . 6. Write short notes on the access pointer and their manipulators. Write a program to make

d retrieve.
S [446]
7. Explain  the need of virtual function with suitable example. Define ‘runtime type
- information (RTTI). How dynamic cast and typeid operators are used to achieve RTTI? [4+2+4]

L ,js’imp‘le library management system of a college. Your program should store
¢ the information (Book Name, Book ID; Number of books and purchase date), -

8. - Explain how default arguments are used with class template with. éxample. How do you
throw only specified exception from a function? Exemplify. .
| ok
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Explain the characteristics of OOP. Write a program to create class "time" with data
members hours, minute and second. Then add two "time" objects by taking object as
argument and also returning object as argument. ‘ - [4+6]

Why don't you use an object to call the Static Member Function, explain with example?
Why do you need to use a reference in the argument to the copy constructor? Write a
program to calculate the Perimeter of Triangle using Default and Parameterized
constructors. = [4+3+3]

= Write syntax of Default Arguments. Write a program to display N number of characters -
- . by using default arguments for both parameters. Assume that the function takes two -

' arguinents one character to be printed and other number of characters to be printed.  [2+2+2+4]

Explain the syntax of operator overloading. Create a class named City that will have two

. member variables CityName (chart[20]) and DistFromKtm (float). Add member functions

" to set and retrieve the CityName and DistFromKtm separetely. Add operator overloading .

to find the distance between the cities (just find the difference of DistFromKtm) and sum
of distance of those cities form Kathmandu. In the main function, initialise three city
objects. Set the first and second city to be Pokhara and Dhangadi. Display the sum of
DistFromKtm of pokhara and Dhangadi and distance between pokhara and Dhangadi. [3+7]

What do you mean by function overriding and how can we access every overridden.
function from the derived class object? Explain with example, Write a program to show
the execution order of constructor and destructor in multilevel inheritance. Show your
program outputs. [5+5]

What are the different ios class functions and flags that are used for formatted VO
operation? Write a program t0 read and write the information of 10 students in a file. Also
modify the student information according to the given roll number. [3+7]

What do you mean by Class Template and Function Template? Write down the syntax of
Class Template and Function Template. Write a program to read your Date of Birth and
display it. Your program should throw multiple exception for day, month and other values
not in range using exception class and each exception is handled by separate handler.  [2+216]

Explain different manipulator available in C++. Create class student to store Name, Age
and CRN of students. Write a program 10 write records of N numbers of students into the
file. And your program should search complete information of students from file
according to CRN entered by user and display it. [4-+6]

kdk
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Explain main characteristics of Object Oriented Programming. Write a program to find
the transpose of given ‘Matrix using the concept of Object Oriented Programming,

2. ‘Def ine constructor. Why constructor is needed fer a class? Explain about different types

[5+5])

of constructor with a suitable program., v . o [1+2+7]

- 3. Write down the significance of reference variable with suitable example. Define default
argument. Write a program to show the relation between default argument and function

overloading. | L [4+2+4]

'Why do we need operator overloadmg‘? What are the non-over loadable operators in

‘ ‘.,ahxplam ‘the need of virtual base class with suitable example Create a denved class
" manager from two base classes person and employee. Assume suxtable data membem in
each class and display the information. : i

Explam about stream class “hierarchy by highlighting the dszerent ios ﬂags and the1r

‘C++? Write a program that will convert object from a class Rectangle to object of'a class :
Polar using Casting Operator. o [2+2+6]

[5~I~5]

-+ usage. Write a program .to make billing system of a department store. Your program

~ should ‘store and- retneve data fo/from ﬁles Use manipulators to dlsplay the record in
~ proper formats. o

7. Why do you need Virtual Destructor? Explam with- example Write a.program having

~ Polygon as an abstract class with Length and Height as its data member. Create derived

_ class Rectangle and Triangle. Make Area () as pure virtual functmn and redeﬁned it in
derived class to calculate respective area.

8. Define function template and class template with respective syntax. Write a program to
find the square root of given number. Check the vahdrty of input number and raise the
exception as per requirement. ‘

&k
|

[3+7]

[4+6] |

[5+5] |
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1. What is data abstraction? Compare it with encapsulation in C**. With suitable example,
explain the concept of class in c. - e S ' [2+2+6] .
2. What is the advantage of C™ over C? With suitable example explain dynamic memory
 allocation for object and object array. R e ; [4+6]
3. What is a default argument? What are the advantages and disadvantages of using inline -

function? Write a program to calculate and display the cube of integer, float and double v
number using function overloading (passing single argument to function). .~ . [4+3+3]

4. ‘Write down syntax.of operator overloading for various cases. Develop a program using a
'iclass to with 3x3 matrix as adata member. Overload the * operators so as multiply two

matrices. | [3+7]
5. What is difference between overloading and overriding? With suitable ‘example explain -
~hybrid inheritance. S ' ' » : [4+6]

- 6. < Discuss about ,sn*eani'"'claSS",lﬁerar_éhy: W_rite"a progfani‘for. transaction processing that
", write and read object randomly to-and from a random access file-so that user can add,

update, delete and display the account information (accountnumber, lastname, firstnarme, .
SN SR L B+77

| " totalbalance). o v S .
7. Explain the reason for member function over-riding when using virtual function. Explain
RTTI using dynamic cast and typeid operatorsiwith' su‘itable example. S [5+5]

* 8. Explain class template with suitable kexample.v‘ How do you handle muitipie exceﬁfiéns in

C**? Bxplain with example. [5+5]

BT
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.. Explain the: advantages of OOP over traditlonal procedure onented programmmg What are -
the characteristics of OOP? Write a program to perform addxtlon of two metrlc dlstances
which takes object as a fgument an also retums objectas. argument e [2+3+5]

2. ‘What is 11terals and, ide lﬁer’?'"

[y

',_*'at is function overloadmg‘? erte a program to ﬁnd the S
ing functlon overloadmc : | [4+2+4]

"Object goes out of the scope"
the 'order of constructor"{,and

. ‘What do you mean hysa
lnherltmg features ]

i _ [3+3+4}
1te a program to demonstrate rﬁntxme polymorphlsm in CH [4+6]

8. What is rethrowmg ex*ceptlonV Wnte a program using template to add two mtegers two U
ﬂoats and one mtegermh‘ d one ﬂoat respectlvely Dlsplay the ﬁnal result in ﬂoat ot ,[9]‘ L

ek .
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o

What is Object Oriented Programming? What are the drawbacks of Procedure Oriented

Programming? List down the features of C++. Write a program with a class to represeat
distance with fect and inches members . The class should have mermber Tunctions to read

and display the data members and member functions to add and subtract two distances-- [1+2+245)

What do you mean by namespace and what is its use? Explain about returning a variable from a
function by reference with an example. Explain about function overloading with an exampip

How do you dynamically allocate objects and object arrays in C++? Expiam about cenitaﬂt

member function and constant object with an example. Write a meaningful pmgram to ﬁiustrate {i . S}

the use of copy constructor and destructor.

tist the operators that cannot be overloaded in C++. Explain about explicit constructor with an
exampfe Write a program having a class to represen* money. The class should have two integer

~members to represent rupees and paisa. Overload + and ~operators for- adding amf suhtraa:tmg

0 the ob;e&:ts Then, overload.>, <, ==and I= operamrs for comparing the objects.

. What dc you understand by protected access specsf er? Explain about the different form's of

- inheritance. Define a class named Course. Derive three classes from this class named:
 Mathematics, Science and Engineering. Then, derive two classes from Science named: Physics
_ and Chemistry. Define data members and member functions as appropriate. Nustrate the

. concept of member function overriding and accessing averr:dden member from the derived

ciass in YOUT program

List any four formatting flags of ios class with their usage. Explain with an example how a non-

parameterized user-defined manipulator can be defined. Write a program for managing a simple

library database. The information to be stored inthe database are book id, book name,

borrower’s id, borrower’s name, issue date and due date. Your program should have featuresto -

add a record, display all the records and display a set of records corres;mndmg ta a particular
borrower's id or a parttcular borrower’s name.,

What are pure virtual function and abstract class? How is dynarmic_tast used? Write a
meaningful program to iliustrate overloading of a function template with both a normal function
and & function template. '
What are class termnplates? What do you understand by rethrowing an exception and catching afl
the exception? Define a class to represent time. It should have a member function to read time
from the user and a member function to display the time. The function to read time must raise
an exception if the user enters invalid values for hours, minutes or seconds. The exception
thrown should contain arguments. The exception should be handled outside of the member
function of the class. ' '

dokk

[2+4+4}

[143+6]

[’&3?51%2- '

[1+445]
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[. Write down the limitations of procedural programming. Compare procedural and object
oriented programming. Write  program to find prime number in procedural and object

oriented ways.

2. What do you understand by friend functions and classes? Explain with example. Write a

program to add members of objects of two different classes.

3. What do you mean by namespace? Explain how namespace can be used. Write a program

that uses pass by reference to change meter to centimeter using pass by reference
with the namespace. : :

along

4. Explain the binary and unary operator overloading along with their syntax and example.

Write a program to add two matrices by overloading the + operator.

5, Explain the constructor and destructor invocation order in single and multiple inheritance.

Also show how a parameterized base class constructor is called when derived class

object

are created: Write a program to create classes to represent student, teaching staffs and non-
teaching staffs from the base class person. Use proper members in the classes to make your

program meaningful.

6. What do you mean by manipulators? Explain different manipulators available in

C++,

Write a program that stores information of a students in a file and display the file’s content

in descending order according to their marks obtained.

7. What are virtual functions and pure virtual functions? Explain abstract class and its use.
Write a program having student as an abstract class and create derived class such as

Engineering, Science and Medical. Show the use of virtual functions in this program.

8. What do you understand by function template? Write down the syntax and use of function

-

template. Write a program that will find the sum and average of elements in an array
function templates. :

L

using

[2+2+6]

4] |

[2+2+6]

[4+6]

[4+6]
[143+6]

[2+2+6]

[2+2+6] -
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~Perform addition of object of mdistance and object of edistance by us

. What are thékchéracterisﬁcs of OOP? Hdw does the OOP differ from POP?

Using object oriented technique, write a program to create aclass vector
that reads integer number. Perform vector addition by passing object as [34245]
argument and returns the object as result. A vector is a class with array as member.,

What is the significance of using inline function? Describe with suitable
example. What do you mean by default argu ment? How can you relate

. default argument with function overloading? Describe with suitable - [442+4]
“example. - ' R

" Define constructor and destructor. Write down different types of

 constructors with syntax. Create a class mdistance to store the values in

meter and centimeter and class edistance to store values in feet and inches.

friend function. [ 24246 ]
Why do we need operator overloading? How can you overload operators
using member function and nonmember function? Write a program to overload

- relational operators (==, 1=,>, <, >=, <=) to compare complex numbers. [2+3+§ L.

How do different types of derivation affect the members of class? Write
down the types of inheritance. What kind of problem.is encountered in _
multipath inheritance? Write down its solution with suitable example. [242+2 +4]

Write down the different techniques for formatting 1/0 stream with A
example. Explain the different errors encountered during file operation. [5+51

. Explain the need of virtual function with suitable example. What do you

mean by run -time type information (RTTI)? How dynamic cast and ‘
typeid operators are used to achieve RTTI? - ' [5+2+3]

Define class template and function template with respective syntax. What
are the different exception handling techniques in C++? Explain with

appropriate example. [5+2+31

sk



