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Time: 3 hours (CSEL T, CSE(AIML), Al, AIML,DS, CYS) Max. Marks: 70
Note: Question Paper{- consists of Two parts (Part-A and Part-B)
PART-A: Answering all the questions from Part-A is compulsory (10 x 2M = 20M)

Q.No f Questions KL{CO| M
a | Construct truth table for P A{(P<>Q)? L3 ] 1 M
® | Define Tautology and give Z}P example. LEL 1 Jom
¢ | What is the principle of indliision and exclusion? L1| 2 |om
d | What is Poset? And write thi:: Properties of Poset. LI 1 2 |am
® | What is Recurrence Re]atioli]? Give an example. ]ilz’ 3 2M

1
f | Whatis the difference between Circular and Restricted Permutations? L4 3 1 am
£ | What is Hamiltonian circuit3 Give an example. LL 1 4 19m
b | Define bipartite graph with an example. LL1 4 1 am
i | Define Minimum Cost Spam:ling Tree(MST). LL[5 [ am
3" | Find the number of edges in ja plane graph (G) containing 4 regions. i%’ > 2M
| |
PART-B: Answer either ‘a’ or ‘I]J’ from each question of PART-B (5 x 10M = 50M)
Q.No | Questions [KL|[co| m
Unit-I
1) Define PCNF? Obtain PCNF for the following (-P->R)NQE>p)? Iﬁé L sm
a ii) What is Conjunctive Notmal Form ? Obtain a Conjunctive Normal Form | L1, | 1 EM
? of PA(P =2 Q) L3
OR
i) Write short note on the applicability of Inference Theory for Predicate L2 ]| 1 EM
b Calculus. ?
ii) Show that the following [prernlses are inconsistent: L3} 1 M
E-2S,52H, A-)H AND EAA
_| | Unit-1I
i) What are the properties o'f,ixn Equivalence Relation? Illustrate with a L2 | 2 |y,
suitable example.
@ ii) Draw a Hasse diagram represennng the Partial order "a divides b" (afb} L3 | 2 5M
3 onS = {234689121&»}
] OR
i) Define transitive Llosure of relation R? What is the transitive L1, | 2 EM
b closure in the relatlon R ={{a,b}, (b, ), (c,a)} ? L3
if)What are recursive functions? Write Short note on the essential L1, | 2 EM
characteristics|of any recursive functions. L2




Unit-I11

i) Solve the recurrence relation of Fibonacci sequence of numbers L3 3 5M |
f,=f,.,+f,.» for all n>=2 where initial conditions {,=0,f,=1
ii) What do you understand by ‘restricted permutation’ and ‘restricted L2| 3 SM
combination’? Give an example to each.
OR
j)State whether the following statement is TRUE or FALSE and also justify | L5 | 3 |
your answer: “ Binomial Coefficient count combinations where as the 5M
Multinomial Coefficient count permutations” I
i) Solve the recurrence relation T(n)=T(n/2)+1, T(1)=1 1L.3] 3 |SM
Unit-IV
i) Define Isomorphism? Write any four properties of Isomorphism. L1] 4 |5M
ii) Define Hamiltonian cycle? Identity any FOUR Hamiltonian cycles of L1, | 4
Following undirected graph: L3 l
¢ |
|
(an
e
5M
_‘ f
o b l
J
OR |
i) What is Euler’s Circuit? Write the rules of constructing Euler’s circuit L1{ 4 |{5M
ii) Verify whether the following graph is isomorphic or not. And, Justify L5 4
your answer. [
J‘f
1!_
J[M
|
Unit-V
i) IMustrate the procedure of Prime’s algorithm to find the Minimum Cost L2 5 | .
Spanning Tree of a graph with an example, ?l)M
if) Define Chromatic number of a graph and illustrate the process of finding | L1, | 5 i}
the chromatic number of a graph by taking any example connected graph of | L3 SM
4 vertices. i
OR |
i)State and Explain Euler’s theorem. 12| 5 |5M
ii)Write and explain Kruskal’s algorithm. . - . 1.2 5 |5M
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Sub Code: R23CC2102 UNIVERSAL HUMAN VALUES s e
Time: 3 hours (CDMMON TO ALL BRANCHES) Max. Marks: 70
Note: Question Paper consists of Two parts (Part-A and Part-B)
| PART-A
Answering all the questions from Part-A is compulsory (10 x 2M = 20M)
Q.No | | Questions KL |CO| M
a | Human being as the Co-ie) istence of the self and the body. Explain Ki| 1 |2M
b | Explain the meaning of \;fzhslue education. K2 1 | 2m
¢ | Outline the Body as instx;‘u'ment. K21 2 | 2M
d | Explain the importance 0f{Human values. Kil 2 |2m
e | Explain the term Harmony in family k2| 3 | 2Mm
1
f | Present the individual rels; onsibility to Society. Kil 3 | 2M
g | Explain about value basei-(;t] life. K2| 4 | 2M
h | Explain the!needs of bodI)f Kil| 4 | 2M
i | Define Natural AcceptalicF Kil| 5 | 2Mm
i | Explain the concept of Hllll'manistic Constitution. K2| 5 | 2Mm
' |
PART-B
Answer either ‘a’ or ‘b’ fiom each question of PART-B (5 x 10M = 50M)
Q.No l Questions |KL{CO| M
Unit-I
i)Examine the role of Edi.l( ation in Holistic Development. Kz| 1 | SM
a ii)Write about the objectilv s of Value Education K3| 1 |5M
T ] OR
i) Classify the various m;et 10ds used in Value Education k3| 1 |5M
b if)Debate the contemporzi.r:{ issues in basic human aspirations. K2| 1 |SM
I Unit-II
1) Illustrate the relationship between Self and Body. K41 2 |SM
a .
1i) Differentiate between S ;:]f and Body K3| 2 [5M
i
3 ' [ OR
i) Debate the right utiliza;ti bn of Body. K2] 2 [5M
b 7
ii) Explain the rclationship between Self and Body. K41 2 | SM
i
1
[




Unit-1II
i) Discuss the impoirtance of Trust in Relationship. K21 3 |5M
a
ii) Outline the concept of Respect. Hlustrate the respect as right evaluation, | K4 | 3 [ 5M
J
4 OR 1I
i) Write a short note on Harmony in the Society. K3 3" SM
b
i1) Examine the system to exploring Human Goal. K3 3“ M
Unit-1V
i) Outline the nature and order (animal, bio & human). K4 4 | 5M
a .F
it) Iustrate the four orders of nature. K4 4;' SM
|
> OR [
i) Debate the holistic perception of harmony in existence. K2 4 [5M
b
ii) Outline the nature and existence. K4| 4 | 5M
Unit-V
i) Briefly outline the natural acceptance of Human Values, K2| 5 |5M
a
ii) Critically examine the holistic technologies, K3| 5 :, 5M
6 OR ,
1) NNustrate the Value based life and profession. K4 [ 5 }5M
b
ii) Qutline the contemporary issues in Professional Ethics. K4| 5 |5M

KL: Blooms Taxonomy Knowledge Level

CO: Course Qutcome

* & *

M: Marks
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II B.Tech I Semester Supple. Examinations, May-2025
Sub Code: R23CC2103 DIGITAIIL. LOGIC & COMPUTER ORGANIZATION
Time: 3 hours (CSE, IT,CS) Max. Marks: 70
Note: Question Papet|consists of Two parts (Part-A and Part-B)
e PART-A
Answering all the questions from Part-A is compulsory (10 x 2M = 20M)
Q.No [ Questions KL|[CG| M
a | Perform the base conversm 1 to the following decimal numbers: L3 | 1 M
i) 15->Binary Number ii) 78=> Octal Number
b | Ilustrate the difference betwWeen fixed point and floating point representation L2} 1 M
with an example?
€ | Define flip-flop and what isjfhe storage capacity of one flip-flop? L1 [ 2 |9m
d | List the functional units of a|digital computer. L1 2 |om
e | What is the use of Program ;ﬂlontrol? L1l 3 |om
1
f | What is address sequencing{hnd where it will be useful? L1 3 [am
i
What do you mean by memdry mapped I/O ? L1| 4 !om
h | What is the difference betw; n Address space and Mermory space? L4 | 4 |9
i | Define DMA and what is th;e state of CPU when bus grant is activated ? L2 | 5 | aum
J | Define Interrupt and M,entil);u any two types of Interrupts. L1} 5 | om
PART-B
Answer either ‘a’ or ‘b’ from each question of PART-B {5 x 10M = 50M)
Q.No | I  Questions | KL | co | m
K Unit-I
i) What is K-map ? I]lustral’e the simplification procedure of 3-variable K- L2 1
I SM
map with the help of an example.
a { ii) Write the difference betwgen signed binary number and unsigned binary | L1, 1
number, Explain the process pf binary number to decimal number L3 5M
2 conversion with an example:
1 OR
i) What are universal gates? Explain how basic gates can be realized using L1, 1 =M
b NAND and NOR gates? ] L2
it) What is Multiplexer? Design 4 X 1 Multiplexer and briefly explain its L1, 1
. . ° oM
functionality. L6
Unit-I1
i) What is the use of Binary €ounter? Illustrate the application of Binary L2 2 EM
a Counter with an example.
3 if) Draw the c1rcu1t dlagram of an SR flip-flop and explain its operation L2 2 5M
with the help of a truth table.
| I OR
i) What are the charactensuas of multiprocessor systems? Mention the L2 2
b 5M
factors that influences the performance of a multiprocessor system.
1




jii} What are the functions of Shift Register? Briefly explain the usage of L2 2 5M
Serial in- Serial out(SISO) Shift Register.
Unit-1I1 I ;
i) Write in detail about micro programmed control and the role of control 12 3" 5M '
q |Memory in the execution of micro instruction
ii) Illustrate the sequence of steps to be followed to multiply 15 and 9 using | L2, 3 . EM
Booth's multiplication algorithm. L3 }
4 n
OR »
i) Write a short note on the basic organization of micro-programmed control | L1 3 l 5M
b with neat diagram. ;
ii) Briefly explain various steps involved in the execution of a Complete L2 3 5M
Instruction by the processor.
Unit-1V
i) What is ROM? How PROM , EPROM and EEPROM differ from each L1, 4
a || 10M
other? L4 :
S OR
i) Distinguish between Associative mapping and Set- Associative mapping. | L4 4 SM
b | i) What is Cache memory and why it is called as high speed memory? L1, 4
. . 5M
Briefly explain. L2
Unit-V
Explain how DMA enables direct transfer from I/0 to memory using a L2 )
2 block diagram 5M
6 ii) What is Bus? Explain the types of buses with neat diagram. L2 5 5M
OR
i) What is DMA? Write the advantages of DMA as compared to Interrupt L2, 5
. oM
b | driven I/O. L4
ii) What is an Interrupt? Explain Interrupt Cycle in brief. L2 5 5M
KL: Blooms Taxonomy Knowledge Level CO: Course Outcome M: Marks

* k%
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Sub Code: R23CC2104
I B.Tech I Semester Supple. Examinations, May-2025
Advanced Data Structures & Algorithm Analysis
Time: 3 hours (Bra:uch: Common to all Branches) Mazx. Marks: 70 |
Note: Question paper consists of Two parts (Part-A and Part-B) |
\
PART-A
Answering all the questipns from Part-A is compulsory (10 x 2M=20M)
Q.No Questions KL | CO| Marks |
a) Describe & Define any thrée Asymptotic Notations. K2| 1 M ‘
b) Define Time and Space coknplexity of Algorithm? K2| 1 M :
c) Write advantages and disadvantages of Divide and Conquer approach. K1} 2 ‘
2M |
d) Define Graph. Mention viaf. ious representations of a graph. K3| 2 M
e) Compare Greedy methodi Vs Dynamic Programming. K3} 3 M
|
1 f) State the Job Sequencing‘“ ith Deadline Problem. K1} 3 oM |
g) What is the time complf.':;;i; by for Travelling Salesperson Problem? Ki| 41 op |-
h) Define Chromatic numbc%r, & Give the state space tree for 4 — coloring problem. | K1 | 4 M
i) Compare NP Hard and Ii\IP Complete Problems. Ki| b oM
j) State Clique Decision Problem. Ki| 5 M
Answer either ‘a’or‘b] from each question of PART-B (5x10M=50M)
. i KL
Q. No Question cO | Marks
a | Define Algorithm. Explain Jaracteristics of an efficient Algorithm. k2 |1 5
2 Explain various Asymptoti¢ INotations with an example each. K3 |1 5
(On)
b | what do you mean by height|of an AVL tree and explain about double K3|1 5
rotations with an examp_le. |
Define Max i Heap? Cd}ls:;uuct a Max Heap on the sequence ka1 5
10,20,30,40,50,60,70,80. Perform 2 deletion operations on it.
a | Define Graph. Explain différ bt Graph traversal techniques with an K2 |2 10
example. ‘
3
. (Or)
b | Show the result of running Qljiék Sort technique on the sequence K3 | 2 5
38,27,43,3,9,82,10 .




Derive the Best, Worst and Average time complexities of Merge sorting
technique.

Write an Algorithm for All-Pair shortest path Algorithm. Mention worst K3
case time complexity of it.
Solve the following instance of 0/1 Knapsack problem using Dynamic K3
programming. 1
n=3; (Wi, W2, W3)=(3,5,7);(P1,P2,P3)=(3,7,12); M= 4. |
' O |
What is the solution generated by function Job sequencing algorithm '
when n=6 K3
(p1,p2 ... p6)=(3,5,20,18,1,6) and (d1,d2 ... d6)=(1,3,4,3,2,1).
What is Minimal Spanning tree? Explain Prim’s algorithm to find K3
Minimal Spanning Tree with an Example,
Explain the general method of backtracking. Mention few applications of
Backiracking, K2
Given an array arr[] consisting of N integers and an integer K, Write an
algorithm find the length of the longest sub-set with a sum equal to K. K3
(Or)
You are given a set of N items, each with a weight and a profit. You are
also given a knapsack with a capacity W. Write a function to determine K3 |
the maximum value you can achieve by including some of the items
without exceeding the capacity using Dynamic programming approach
Input: N=3, weights = [1, 2, 3], Profits= [60, 100, 120], W = 5.
Compare Backtracking approach Vs Branch and Bound approach, K3
Compare P Vs NP problems. K3 }
s i
State and Explain the Traveling Salesperson Decision Problem. Mention I ||‘
its time complexity. K3 {
(Or)
Wirite few difference between NP Hard and NP Complete Problems. K3
Mention few classic examples of NP-Complete problems. I
Can a problem be NP-Hard but not NP-Complete? Explain with an K3

example.
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Sub Code: R23CC210‘5 OBJEC'[} ORIENTED PROGRAMMING THROUGH JAVA
Time: 3 hours ’ (CSE, IT 'ZSE(AIML), Al AIML,DS, CYS) Max. Marks: 70
Note: Question Paper{gpnsists of Two parts (Part-A and Part-B)
S j PART-A
Answéﬁng all the questions|from Part-A is compulsory (10 x 2M = 20M)
[ Q.No C Questions KL|CO| M |
a | Tabulate ihe difference betben C++ and Java. 211 jam| .
‘, . b | Give one ;iexarfhple program ib show the purpose of Ternary Operator. 111 tom
— l — .
l c Differentiate Constructor a 1::11 method. 1 2 2M |
d | Whatis ailocal variable and%;cope of a variable? 112 {am|
i | )
| € | Initalize 2-d array with ran dbm values between 0 and 59 2|3 am
1 ¢ — - P
£ write the use:of super key ulrard. ‘ 113 [ ZM -
g Differemifate ]éetween protdeted and default access specifiers. 114 |am
h Different';fate checked exce}mons with unchecked exceptions 114 |2m
e _i { How to céeate: a file in java]y}ith example. 115 ja2m
J | what are;:Daep]on Threadsy 115 |am
’ ; PART-B.
Answeteither ‘a’ or ‘b’ fran] each question of PART-B (5 x 10M = 50M}
Q.No ‘ Questions KL{co| M
Unit-I
i) Defiﬁé Data Type? Gi\;ﬁ the declaration of variable in Java. 141 5M
a et . —
{ii) Createia java program tq [print the biggest of 3 numbers. 2 | 1 5M
, T OR |
2 i) List out the looping state tﬁqents available in Java, Explain with example. 2 1 | 5M ¢
ii) What fis y after the fol tﬁwing switch statement is executed? Rewrite the | 3 1 >
code usmg an if-else statement.
b |x=3y=53; 5M
switch ()u+ 3) {
case 6:y = 1; |
i | default: y +=1; }
f © Unit-II . ]
i) What isa constructor in{JAVA? How many types of constructors are there 2 2 5M
a jin JAVA? Explam with exarpiples. . _ ‘
c if) Explam constmctor overfoading with suitable example. 21 2 5M | .
4 ' OR ‘:(
| 1D Explairj Method overloadifg and Method overriding. 2| 2} 5M
| b ii) Write a method for comp hting first n terms of Fibonacci sequence. 3| 2 | 5M
f‘: N ;‘;i;i 1
" i ﬁ;’i i
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Unit-1iL

_Explain different types of inheritance with example , 2 3 j| 10M
) OR
! i)hWha:- is an Interface in JAVA? Explain-how do interfaces support polymor-{ 12 3 5M
ism? ‘
4 iI} Write a JAVA program 1o create a super class called figure that stores the' | 3. | 3 '
dimensions of a two- dimensional object. It also defines a method called area
() that computes the area of an object. The program derives two sub classes 5M
from figure. The first is rectangle and the second is Triangle. Each_of these
subclasses overrides area (), so that it returns the area of a rectangle and a tri-
angle respectively. '
Unit-IV
i) What is package? What are the requireiments of it? What we can achieve. 2 4 5M
using package?
5 1i) What are the wrapper classes? Explain the use of any one wrapper class. 2 4 5M
. S OR |
i) Explain about Nested try statements with an-example, 214 |5mM °
ii) Write a java program to create own exception for Negative Value| 3 4 5M
| Exception if the user enter negative value,
JUnit-v
i) Explain the Reader and Writer classes along with some of its methods. 2] 5 |10M
" OR .
i) What is runnable interface? How can you use this interface in creating | 2 5 5M
6 ° thread? ' .
215 SM

ii) What is Multithreading? Illustrate the ways to create multiple threads in
java.

KL: Blooms Taxonomy Knowledge Level

CO: Course Qutcome M: Marks

* Xk

i
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Sub Caode: R23CC2106 ARTIKICIAL INTELLIGENCE T e
Time: 3 hours (GSE(AIML), Al AIML) Max. Marks: 70 :
Noté: Question Paper consists of Two parts (Part-A and Part-B}) i
| PART-A *
Answering all the guestions from Part-A is compulsory (10 x 2M = 20M) !
Q.No ; Questions KL | CO | M
4 What is the role of rationality in A1? K21 1T lam
b | Whatisa problem-solving :ag%cnt in Al? K4 |1 2M3‘1 '
€ | What is the difference betw:ee::n informed and uninformed search strategies? K212 lom
4 | Define A* algorithm - | K22 o
€ | What is logic programming! in AI? K213 |2m
1 —
f | What is the difference betwen propositional and predicate logic? K23 |3m:
& | Explain the concept of deci 51 bn trees in learning from observations. K2 4 |2m 4
h Wha"t is Explanation-Basedjllearning (EBL) in AI? K21 4 [om
I | Define DART in the contex:t bf expert systems. K315 [am
I | What is an expert system shell? K41 5 1am
PART-B h
Answer either ‘a’ or ‘b’ from each question of PART-B (5 x 10M = 50M) ‘”51 i,
Q.No | ' [ Questions |KL|CO| M
| Unit-I
i) Apply the concept of rationality to a real-world Al application, such as an K4 1
. 1 SM
. Al-based trading system. l
ji) Compare goal-based agents with utility-based agents in terms of decision- | K3 | 1 SM
2 making and performance. |,
| OR
i) Design an intelligent agerit|for an automated customer service application, K2 1 M
b | detailing its structure, envirogment, and problem-solving approach.
if) Define the history of Al infelligent agents K2 | 1 5M
Unit-II
i) How can the AO algorithin{be applied to decision-making in a task K2 | 2
. bl 5M
scheduling system? Provide a simple example.
a | ii) Explain the concept of Bréadth-First Search (BFS) and how it enhances K4 2 5M
search efficiency in tree tra\%e rsal.
3 ] OR
i) Design an evaluation function for a basic board game like Connect Four, K2 | 2 ,
an gvaiuation fuagion 107 a sasie . 5M-
and explain how it guides the game's decision-making process.
b | ii) Discuss the ladvantages and limitations of alpha-beta pruning in adversarial | K2 | 2
search. How does it optimizejthe minimax algorithm’s performance in turn- SM
based strategy 'games?




Unit-HI
i) Discuss the role of rule-based systems in knowledge representation and how K2 3 5M
A rule-based deduction supports reasoning in Al )
“ 1 ii) Evaluate the advantages and limitations of using semantic nets, frames, and | K2 3 SM
4 inheritanice for representing knowledge in Al systems. ? i
OR
i) Explain how predicate logic and logic programming contribute to formal K2 | 3 SM
b reasoning and problem-solving in Al applications. T
it) Evaluate the effectiveness of semantic networks and frames in K2 | 3 IE 5M
representing hierarchical and relational structures in Al systems. -
Unit-1V 5§
i) Compare the representation power of First-Order Logic and Propositional K2 | 4 M
a Logic with examples. :
ii) Explain the construction and working of decision trees in machine K4 | 4 5M
5 learning. "
OR
i) Define the key components of Reinforcement Learning and explain their K2 | 4 5M
b | roles.
ii) How does unification support inference in First-Order Logic? K2 4 5M
Unit-V
i) Discuss the key components of the architecture of expert systems and how K21 5 sM
a they support decision-making.
ii) Analyze how MYCIN, DART, and XCON have influenced the K2 5 SM
6 development of expert systems and real-world applications.
OR
i) Compare expert system shells with fully developed expert systems, K21 5 5M
b highlighting their features and applications.
ii) Explain the process of knowledge acquisition and the role of meta- K2 | 5 5M
knowledge in building expert systems.
KL: Blooms Taxonomy Knowledge Level €O: Course Qutcome M: Marks

* ok
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Sub Code: R23CE2101 NUMERICAL TECHNIQUES & STATISTICAL METHODS
Time: 3 hours (CE) Max. Marks: 70
Note: Question Pa ’er consists of Two parts (Part-A and Part-B)
i PART-A
Answering all the questians from Part-A is compulsory (10 x 2M = 20M)
Q.No I Questions KL|CO| M
a | Formulate the Newton Raph$on iterative formula to find the root of an 3| 1 |am
equation.
b Explain the concept of Intergolation? K3i| 1 |[2M
€ | Write the Taylors series fm’rlnula the term containing the fourth derivative. K3l 2 |2m
d Demonstrate the Runge—KLtlltia 2" order. K31 » |am
e 3 1 | 1
1t P(A) =§:P(B) =Eant?IP(A N B) =Z then compute p(A° N B°). K3| 3 |2M
1 !
f Solve variance of the distriblition, if X has Binomial distribution with mean 25
- ! K3| 3 |2M
and probability of success is{0.2
& | Compare the difference bet:“ een Population Mean and Sample Mean? K4 | 4 | 2M
1
h Demonstrate central limit t|heuaorem. K3| 4 | 2M
1| Examine the concept of Le:vi'él of Significance in hypothesis testing. K4} 5 | 2M
j | Analyze when to use a Chi+Square Test for Goodness of Fit versus a Chi-
K4 | 5 | 2M
Square Test for Independence
1
PART-B
Answer either ‘a’ or ‘b’ from each question of PART-B (5 x 10M = 50M)
Q.No u Questions K|[CO| M
L
| | Unit-I |
i} Compute an approximate rdot of the equation xlog,, x =1.2by using Regula k3| 1 | sm
Falsi method. ] :
i1) The function y =sinx i§ tabulated below
X 0 = i
2 |® 4 2
Al K3| 1 |5M
y=sihx |0 | 0.70711 | 1.0
Using Lagrange’s interpolatian formula, compute the value of sin [ z
I IE OR .
b | i) Using Newtdn-Raphson méthod, compute a real root of xe*-cosx=0 [K3[ 1 | 5M |




i) Using Newton’s Forward Interpolation formula, compute the polynomial

|
y =Tan xsatisfying the following data. Hence evaluate Tan(0.12) and 1' ¢
t
Tan(0.28) |
K3| 1 |5M
X 10 0.15 0.20 0.25 0.30
Y10 0.1511 | 0.2027 0.2533 | 0.3093 !
Unit-11 }
s 1 1 1
. _dx, . . N S U s § ]
i} Compute 6[1 +x * by using () Trapezoidal rule (i1) Simpson’s 2 rule K3l 2 || sm
(iii) Simpson’s 2 rule. !
8
ii) Using Picard’s method, Comput for the cquation =YX
ii) Using Picard’s method, Compute y(g.1)for the equatio i yrx | k3| 20| sm
y(©)=1
OR
i) Use Runge-Kutta method of order four to compute Y when X =0.6 10
. . , K3| 2
in steps of 0.2 given that " =1 4 y?, y(0) M
Unit-111 I
i) For the discreate probability distribution
X 0 1 2 3 4 5 6 7
. . . K3| 3 | 5M
f 0 k 2k 2k 3k k* 2k* | Tk +k
Compute (i) k (ii) mean (1ii) variance |
ii) In a bolt factory machines, A, B, C manufacture 20%, 30% and 50% of the '
total of their output and 6%,3% and 294 are defective. A bolt is drawn at | g3 | 3 | 5Mm
random and found to defective, Compute the probabilities that it is manufactured
from (i) Machine A, (ii) Machine B, (iii) Machine C.
OR
i) Ten coins are thrown simultaneously. Compute the probability of getting ‘
. pen s K3| 3 | 5M
atleast (i) seven heads (ii) six heads ‘
ii) In a Normal distribution 7% of the items are under 35 and 89% are under k4| 3 | 5Mm
63. Determine the mean and variance of the distribution.
Unit-IV
i) Assuming that g =20, explain how large a random sample be taken to
assert with probability 0.95that the sample mean will not differ from the true K4| 4 | SM
mean by more than 3.0 points.
ii) The mean and standard deviation of population are 11795,p4 14054
K4 | 4 | 5M

respectively. If n =50, find 95% confidence interval for the mean.




OR

i) A random sample of 400k ms is found to have mean 82Zand S.D. of 18

Write the maximum error of

confidence limits for the meap’

.. v ) .
estimation 95% cc_mﬁdence interval. Find the

i X =82.

K6

5M

ii) Given random sample oﬂ

temperature of 73.54 degre:

Iy
f

500 points on a heated plate with an average
Fahrenheit with a standard deviation of 2.79

degree Fahrenheit, analyze hoy the sample size and standard deviation influence
the width of the 99% confidénce interval for the average temperature. Then

calculate the confidence intenv

.

K4

5M

Unit-V

i} A sample of 900 members hiis a mean of 3.4 cms and S.D 2.61 cms. Is sample

has been taken from a large pjo
the population is normal and it
true mean.

pulation of mean 3.25 cm and S.D 2.61 ems. If
5 mean is unknown find the 95% fiducial limits of

K3

SM

|
ii)Experience had shown tha]l

quality. In one day’s, prodnd

20% of 2 manufactured product is of the top

tion of 400 articles only 50 are of top quality.

Using this data, test the hypotljesis at 0.05%¢vel.

K6

SM

| OR

i) To examine the hypothesis i
wives, an investigator took ajs

pnat the husbands are more intelligent than the

nmple of 10 couples and administered them a test

which measures the 1.Q. The rf:sults are as follows:

Husbands | 117 | 105 | 97

105|123 [ 109 8 | 78 | 103 | 107

Wives 105 ] 98 | &7

104|116 95 | 90 | 69 | 108 | 85

Test the hypothesis with a redsonable test at the level of significance of 0.05

K3

SM

ii) A random sample of six §teel beams has a mean compressive strength of
58,392 p.s.i (pounds per square inch) with a standard deviation of 648 p.s.i. Use

this information and the Ievclal
average compre]ssive strength
p.s-i. Assume normality.

of significance & =0.05 {0 test whether the true

pf the steel from which this sample came is 58,000

K3

5M
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Note: Question Paper consists of Two parts (Part-A and Part-B)

Max. Marks: 70

| PART-A
Answering all the questions from Part-A is compulsory (10 x 2M = 20M)
Q.No 1 Questions KL|CO| M
2 | What are the objectives of I.Jurveying? KI'l T |om
b | Define Dip and declinatioln K3| 1 |om
€ | What is the definition of C(% ntour? KI |2 M
d" | Differentiate between bac {iLsight and foresight. K212 1M
© | Write the principles of ’Ihleudo]ite. K313 |am
1 :
| Distinguish between line {;If collimation and line of sight K313 |am
& | Write the uses of curves K21 4 oM
b Diiferentiate}between sim p}lue curve and compound curve. K21 4 oM
1| Define Wave length K1 |5 |am
J | Define vertical aerial phot:():,rraph. KI|'5 [2m
!
PART-B: Answer either ‘a’ or|hy’ from each question of PART-B (5 x 10M = 50M)
Q.No [ | Questions | KL | CO |
| Unit-I
i) Briefly explain the varioH s accessories (any three) in chain surveying. K111 |sm
ii) A 20 m chain and was '!und to be 10 cm to long after chaining a distance of 1
2 | 1500 m. It was founded to l?e 18 c¢m too long at the end of the day’s work after | K3 sM
chaining a total distance rr]i 2900 m. Find the true distance if the chain was
2 correct before the commencgment of the work.
| OR
i) Tabulate the differences[bgtween surveyor compass and prismatic compass K211 sM
with appropriate sketches.
b | ii) Calculate the sag correqtipn for a 30 m steel under a pull of 100 N in three 1
equal spans of 10 m each. Weight of one cubic meter of steel = 0.078N. Area K3 5M
of cross section of tape = 0.08sq.cm
| Unit-11
i) Write the temporary adjltlétments of a leveling instrument. K1 | 2 |sm
ii) In levelling between twq points A and B on opposite sides of a river, the 2
3 a | level was set up near A and the stafl readings on A and B were 2.642 and
3.228m respcctlvely The level was then moved and set up near B, the K2 5M
respective staﬁ’ readings on A and B were 1.086 andl.664. Find the true
difference Ievel of A and B. ]k

b




OR

7

i) Describe various methods of contouring with sketches. Discuss the merits Ki| 2 5M
and demerits of each. : " )
ii) The following perpendicular offsets were taken at 10 m intervals from a ?].
survey line to an irregular boundary line: 3.25, 5.60. 4.20, 6.65, 8.75, 6.20, | K3 | | 5M
3.25, 4.20, 5.65 .Calculate the area enclosed between the survey line, the i )
irregular boundary line and the first and last offsets by Simpsons method. |
Unit-111
i) What are the types of theodolites? Explain any one type in detail. K2 3{ 5M
it) The following observations were made for a closed traverse round an obsta- 3
cle. Due to obstructions length of lines DE and EA could not be '
measured .Find out the missing lengths. |
Line length Bearing
AB 500 98°30" K3 5M
BC 620 30°20°
CD 468 298 ° 30r
DE ? 238 °00r
EA ? 150° 107
OR
i) How measurement of vertical angle is carried out in theodolite surveying? KL 3 |sm
1i) A staff was held vertically at a distance of 90m from an external focusing 3
Theodeolite and stadia reading taken with the line of sight horizontal are
1.158, 2.055m. If the focal length of objective glass was 20cm and distance K3 SM
from vertical axis was 10cm. calculate i) Stadia interval, ii) Multiplying
constant.
Unit-1V
i} Compute the various elements of a simple curve if the intersection angle ofa | K2 | 4 SM
two-degree curve is 120°,
ii) What are the different types of horizontal curves? Explain how would you K2 | 4 M
select the most suitable type for a particular site.
OR
i) What is Global positioning system (GPS)? Explain the role of GPS in K2 4l SM
modern surveying methods. |
ii) List out the modern surveying methods. Discuss the need for a total station | K1 | 4
. 5M
and its advantages over other methods.
Unit-V
i) Explain the process of mapping by stereo plotting instruments. K215 |sm
ii) Write a note on flight planning and stereoscopy KI5 | sm
OR |
i) Explain the following: K2 | 5
a) Terrestrial photogrammetry
_| b) Aerial triangulation SM
c) Mapping using stereo plotting instruments and
d) Radial triangulation
i) Write about relief and tilt displacements. KI1 S| sm

KL: Blooms Taxonomy Knowledge Level CO: Course Outcome M: Marks




R T

EERING COLLEGE

II B.Tech I Semest r Supple,
Sub Code: R23CE2104
_Tlme 3 hours

L..I

(AUTONOMOUS)

Examinations, May-2025
RENGTH OF MATERIALS
(CE)

Note: Question Haper consists of Two parts (Part-A and Part-B)

Max. Marks: 70

) PART-A
- Answering all the questiogs from Part-A is compulsory (10 x 2M = 20M)

(J.No Questions KL{iCO| M
P Define modulus of rigididy | K11 |am
{ b What is meant by Poissonlb ratio? K1 2M
' | © | Explain about point of c§ ntraflexure? K212 lom
! d Explain about types of loack? Ki{ 2

B I € | State the assumptions of di 1ple bending | K1} 3
11 : ‘
} Ty £ { What is bending stress? K13
-{ & | Write about shear stresses K3| 4
" |h Write section modulus formjula for rectangular section. | K2 4
i Explain about wire wound dylinders K215
4 i What are the stresses induced in thin cylinder? K2 | 5
PART-B
Answer either ‘a’ or ‘b’ from each question of PART-B (5 x 10M = 50M)
0, No_ Questions KL | O
;q - . Unit-I
boome 1) Define the following : a)Bending Moment, b) Shear force, K1
; a | 1) A metal rod 20 mm diathigter and 2 m long is subjected to a tensile force of | K2
i 75 kN, it showed an elongatjon of 3 mm and reduction of diameter by 0.008
mm. Calculate the Poisson' E atio and three modules of elasticity
2 , OR
- 1) Derive the relationship bélfveen elastic constant Young’s Modulus(E), K2
Shear Modulus( G) and PoisHon’s ratio( ).
b | 1i) Determine the change inf {ength, breadth and thickness of stee] bar 4m K3
long, 30mm wide and ZOmIr{thlck when subjected to an axial pull of 120
KN in the direction of its leh¥th. Take E=200Gpa and Poisson’s ratio = 0.3.
! Unit-lII .
~ | 1) Derive the rélationship betyveen Shear force and Bending moment. K1 .
ii) A simply supported bear 6 m long is carrying a uniformly distributed | K3
4 | oad of 5 kN/m over a Iengt hjof 3 m from the right end. Draw shear force and
3 bending moment diagrams! or the beam and also calculate the maximum
bending moment on the beam,:




OR

i) Draw the SFD for a cantilever carrying Uniformly Varying Load on the
whole span. | :

K2

ii) A cantilevet beam of length 2m carries an uniformly distributed load of
3KN/m over a length of 1.5m from its fixed end and a point load 5 KN at its

| free end. Draw the shear force and bending moment diagrams.

!
1<P
11

SM

-5

Unit-III

i) Write the assumptions of simple theory of bending.

K1

5M

| ii) A 280mmx 120mm I section beam is to be used as a cantilever of 3.6m

length. Find the UDL which can be carried by the beam if the permissible

| K3

5M |

stress is 125MPa, and I= 75x10° mm®.
: 'OR

1) Derive the simple bending equation?

K2

ISM |

ii) A timber cantilever 200 mm wide and 300 mm deep is 3 m long. It is

loaded with a U.D.L of 3kN/m over the entire length. A point load of 2.7 kN

is placed at the free end of the cantilever. Find the maximum bending stress
produced,

K3

SM

in

Unit-IV

i) What are the limitations of the moment area method?

K1

{ i) A beam 6m long, simply supported at its end, is carrying of 50 kN a point

load at its centre. The moment of inertia of the beam (1) is given as 78x10°

mm®. If E for the material of the beam 2.1x10° N/mm?® Calculate the
i deflection at the centre of the beam. '

K2

OR

i) Write the steps involved in Macaulay’s method?

K2

N

ii) A cantdlever of uniform cross —section of length 1 carries two point loads
W at the free end and 2W at a distance a from the free end. Find the

maximum deflection due to this loading, .=

K3

.

6

Unit-V

i) State the assumptions involved in the analysis of thick cylinders,

K1

ii) A thin cylindrical vessel 2 m long and 400 mm in diameter with 10 mm -
| thick plates is subjected to an internal pressure of 3 MPa. Calculate the

maximum shear stress and the changes in dimensions of the vessel, if
Young’s modulus is 200 GPa and Poisson’s ratio is 0.3 for the vessel

| material.

K3

57

OR

1) Write the assumptions made in Euler’s theory.

K2

1i) A thick cylindrical pipe of internal radius 140-mm and external radius
180-mm is subjected to an internal pressure of 15MPa. Determine the hoop
siress in the cross section. What is the percentage eiror if the maximum hoop
stress is found from the equation for thin pipes?

KL: Blooms Taxonomy Knowledge Level
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Sub Code: R23EE2101 NUMERIC‘ L METHODS AND COMPLEX VARIABLES ‘=
Time: 3 hours (EEE) Max. Marks: 70 )
Note: Question Paper consists of Two parts {Part-A and Part-B)
|
PART-A
Answering all the questions from Part-A is compulsory (10 x 2M = 20M)
Q.No | Questions KL|[CO| M
a | Give the geometrical interpfetation of the iterative process of the Newton- 1 |1 21\}‘1
Raphson method for finding a real root of the equation. i
b | Define the term interpo]atio 1. I fom
C . ! . dx . . 3 2 '
Use trapezoidal rule to evaluatcf —, using four equal sub intervals. 2M
X
4 .
¢ | Given differential equatioxll I g—i=x+2 y with y(1]=1, compute y(1.1)correct to 312 21;4
four decimal places using |EJIer’s method by taking h= 0.05. .
e [ Prove that f(z]=] z|2 is diffefentiable only at origin and hence find the valueof | 3 | 3 2M
i f10). ‘
f tan(z/2 313
Evaluate QS {—de ( 3!<X0<2), where C denotes the positively oriented :
(2= %) L M
boundary of the square whoje sides lie along the lines x=+2and y=%2,
1 34|
£ | Evaluate $ ze* dz, where|(is the unit circle |z]=1. 2M
c :
h i 3| 4
Find the residue of z’sin (% at z=0. 2M
- . [l 544 35 |
Find the fixed points of thc'a inappmg w= 745 " 2M
J | When you say that a mapp:ir g w=f(z) is conformal in a domain D. 315 |am
PART-B !
Answer either ‘a’ or ‘b’ from each question of PART-B (5 x 10M = SOM) '
Q.No | |}  Questions |KL|CO| M
| Unit-I
i) State the condition of conyergence of the sequence of approximations of 3 1
the iterative method. Find a freal root of the equation x —sin x=% correct to SM
2 | four decimal places using iteration method.
it) Using Lagrange’s interpdlation formula to find a cubic polynomial that 3 1 SM
2 fits the data (-2, -12), (-1, 48}, (2, 3), and (3, 5).
, | OR
i) Find a real root of the equ htion x +cot x =0 correct to four decimal places | 3 1 M
using Newton-Raphson met pod.
b | ii) Find (0. 23) and £(0.29) from the following table by using appropriate 3 1]
interpolation formulae. M

| I
l

i :




X 0.20 0.22 0.24 0.26 0.28 0.30

f(x) | 1.6596 | 1.6698 | 1.6804 | 1.6912 | 1.7024 | 1.7139

Unit-1I l
dy 312
i) Given differential equation E-—x +ywith y{0)=1, compute y{0.02) i
correct to four decimal places using Taylor’s method. Compare the M
computed value with exact solution f
1 . 3 I E
3 ii) Evaluate _f e” " sin x dx nsing Simpson’s %rd rule withh=0.1. [ SM
0 A
OR | )
Write an algorithm to implement the Runge-Kutta fourth-order formula to 3 2 |i
solve an initial problem. Using the algorithm find ! 10M
2x ;
y(0.1), y10.2], and y{0.3), given that d—_1+—i ylo)=0.
Unit-111
i) Consider the function f:C ~ C defined by 343
5
flz)= _O,ifzzﬂ.Then prove that f|z] satisfies 6M
z*+5,if z#0
Cauchy-Riemann equations at origin, but not differentiable at origin.
ii) Determine constant g such that the function u:e“cos( ay ) is harmonic 3 3 |
4 . . . P 4M
. and hence find its harmonic conjugate. !
OR
i) Prove that f(z)=z"" is analytic everywhere except at origin and hence 313 [ SM
find £ {z). |
. ry " , 313
ii) Evaluate ff’ (z-2z,)"dz, where n is the integer, z, is the constant, and C | ; 5M
C |
is the circle of radius r with center z,. %
Unit-1V
i) Determine the Laurent’s series of the function 3 4
-4 . . 5M
z-“——————---, the regions (1) O<|z[<1 (2)1 3 >4,
flz) (z+1)( ) gions (1) 0<|z|<1 @) 1<|z|l<4 (3) |z|>4
COS X 3|4
ii) Using residue theorem, Evaluate _f dx.
SM
5 hABAES |
OR
sh(nz) . . 3] 4
i) Evaluate dz ,where C is the circle |Z]| =2 described in positive
) ?:S z(z°+1) 2 P 5M
sense.
2n
. do : , 3| 4
ii) Evaluate , using residue theorem. M
) ‘[l: 5+4sinf 8
Unit-V
6 . . _1 . . 3 (5|
i) Under the transformation W=, find the image of [z -2i|=2. | M




argz=«a

1
Show that the ;trunsfol"nmticu1 w=z+ 1 converts the straight line
z

a<g) into a branch of hyperbola of eccentricity ¢, ¢ .

b

OR

the points w=i, 1,0, Find t]i

i) Find the bilinear transfor 11%

ation which maps the points z=0,~i,~1 into

image of the line y=mx under this transfor-

mation, where m is a constang.

SM

into the straight line 4 y+3

. | 2z+3
1) Show that the transformation w=

=0,

maps the circle x*+y*—4x=0

M
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Time: 3 hours (EEE) Max. Marks: 70
Note: Question Paper consists of Two parts (Part-A and Part-B)
PART-A
Answering all the questions from Pari-A is compulsory (10 x 2M = 20M)
Q.No Questions KL|{CO M
What is the concept of pot?l" tial gradient. Ki| 1 |om
b | What are the properties of H]iectric flux density? Ki| 1 |am
¢ | Define dielectric polarizatioil:l. K1} 2 |oaMm
d | What is meant by relaxatio?‘g' Etime in dielectrics? Ki| 2 |9aMm
e | Give the significance of Ampere’s Circuital Law. K1| 3 |9m
1 f | Differentiate between scalarfand vector potentials. Ki| 3 |9
g | What is the significance of|Tlorentz force equation? Kt| 4 |om
h | State the boundary conditi(i)nl'ls for magnetic fields. Ki| 4 M
i | What is statically induced FZI]’T/IF? Ki| 5 |9y
j | Define Poynting vector. Kl| 5 |9oMm
i PART-B
Answer either ‘a’ or ‘b’ from each question of PART-B (5 x 10M = 50M)
Q.No Questions KL|CcCO( M
1 Unit-I
i) Derive the expression for fhe electric field intensity due to a uniform k3 | 11 sm
surface charge distribution.
@ ['ii) Explain the concept of wprk done in moving a point charge in an
2 electrostatic field. T' K2 11 5M
2 OR i
b i) Discuss the applications|of Gauss’s law with examples. K2 | 1 | 5M |
ii) Derive the expression foqjelectric flux density for a line charge. K3 | 1 | 5M ‘
I Unit-II
a i) Explain the behaviour of ponductors in an electric field. K2 { 2 | 5M |
i i) Derive the expression forlenergy stored in a dielectric medium. K3 | 2 | 5sm |
3 ‘ ll OR \
b i) Derive the expression for fapacitance of a parallel plate capacitor with k3 | 2 | sm
multiple dielectrics. |
ii} Explain boiundaly cond?t'fbns for dielectric-to-dielectric interfaces. k2 | 2 | sm
\i ‘




Unit-I11
i) Derive the expression for magnetic field intensity due to a rectangular Kz | a3 ' 5M
a | current loop.
4 ii) Explain the concept of magnetic torque on a current-carrying loop. K2 | 3 | 5M
OR : j
i} Discuss the force between two parallel current-carrying conductors. K2 | 3 | 5M
b ii) Derive the expression for the magnetic field due to a toroidal coil. k3 | 3 || 5M
Unit-IV |
i) Derive the expression for mutual inductance between two coaxial
solenoids. K3 | 4 | 3M
4 | ii) Explain the energy stored in a magnetic field using self-inductance.
5 K3 4 5M
OR !
b i) Derive the expression for the inductance of a toroidal core. K3 | 4 | 5M
ii) Explain the determination of mutual inductance between two circuits. K3 | 4 | 5M
Unit-V i
i) Discuss the modification of Maxwell’s equations for time-varying fields. k2 | 5 | 5M
a :
ii) Explain the physical significance of displacement current. K3 | 5 | 5M
6 OR !
i) Derive the expression for the energy flow in an electromagnetic field k3 | 5 | s5Mm
b |using the Poynting theorem.
if) Explain the concept of statically induced EMF with examples. K3 | 5 | s5M
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Note: Question PapEf consists of Two parts (Part-A and Part-B)
; .
PART-A
‘ Answering all the questiopsjfrom Part-A is compulsory (10 x 2M = 20M)
i Q.No ' Questions KL|{CO| M
2 | What is the importance of phise sequence in three phase systems? 211 oM
; b | Write the current and voltagejrelations of three phase delta circuit? _ 21 1 1am
1
] € | What is the importance-of coimp]ex S-plane in Laplace transforms? P12 am
d | Write the objectives of trangient analysis? 212 |am
€ | Write the basic equations anc| conditions 1o derive impedance parameters? 213 )9m
1
f | Write the basic equations ang conditions to derive transmission parameters? 113 1am
; | & | Write short notes on the Folniier cogfficients? 14 lom|-
i ; K
{ B | Write the basic features of pgriodic excitation? 214 |am
|1 | Write the properties of bang|Elimination filter? 115 |am
1| Brief the characteristic featdfes of high pass filters? 2151
PART-B
- Answer either ‘a’ or ‘b’ fioln each question of PART-B (5 x 10M = 50M)
i D.No 1 Questions [KL]CO[ M
{ Unit-I
f i) Draw the circulij|diagram and explain the two watt meter method 2 I sM
for three phase pgwer measurement? '
i) Each phase of of Halanced three phase delta connected load hasa 0.3 | 3 1
a henry inductor i series with a parallel combination of a 7.7 micro |,
farad capacitor|and 97.2 ohms resistance. If a 3 phase voltage of SM E
' 212 volts at a f equency of 348 rad/sec is applied to this load, '
determine the L;t:ase current, line current and the total power ,
absorbed by thg Jpad? ' !
2 ' OR g
i) A balanced tlunkd phase inductive load is connected to a balanced | 3 1 v
: three phase poppr system. The line voltage is 418V and the line .
; current is 11.74] The angle of the phase impedance of the load is 5M |
; 65°. Calculate [l complex power and the real power absorbed by ;
" b the load? o ® -
ii) A balanced délth connected three phase Joad absorbs a complex 3 1 i
! power of 112 kWA with a lagging power factor of 0.7 when the M ®
! r.xfn.s line to lint voltage is 212.5V. Find the impedance of each ¢
i arm of the delta connected load?
B
i
| i

R
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r Unit-11 -
i) Explain in detail about the Laplace transforms of standard | 2 2 ‘
Tunctions? ) | M
ii) Draw the circuit dingram and analyze the transient response of R-C 2 5M
3 parallel circuit with D.C excitation? ’ } T
) OR 1 :
i) State and prove shifting’ theorem with relevamt 10 Laplace; 2 '
transforms? l 1} M
ii) Draw the circuit diagram and analyze the transient response of R-L'| 3 2 5M ‘
series circuit with D.C-excitation? . N
Unit-Il1 | J-
i) Analyze the conditions for reciprocity and symmetry of parameters ' 3 !
of 1wo port network? 'l M 1
ii) Derive the hybrid parameters of two port network with necessary 3| "SM 1-
equations? ‘ T
) OR !
J i) A two port ietwork has the following open circuil impedance :
parameters: E 10 ¥
‘ Zy=j114.8, Z13= -j158.2, Z5=-j158.2, Z,,=-78. M
Determine the short circuit admittance parameters? "
Unit-1V
i) Describe the basic properties of trigonometric Fourier series with M 1
periodic waveforms? ‘
i) Determine the Fourier transform of a unit step function u_,(1)? SM |
’ OR . o
1 1) Describe the basic properties of complex Fourier series with g 5M -
: periodic waveforms?
ii) Determine the Fourier transform of f(t)=cosw,t? SM.
i Unit-V )
: i) Explain about the basic tie set schedule with an example? 5M
i) A T section low pass filter has an inductance of 32.5mH in each of
the series arms and a shunt arm capacitance of 0.32 micro farads,
Determine the cut off frequency, characteristic impedance, ratio of e SM
input and output voltages and the phase shift at 1.2 KHz and 5.6, |
KHz? - 1!
. OR [
i) Explain about the basic cut set schedule with an example? i ' 5M
i) A proto type high pass filter has a cut off frequency of 8.6 KHz and '
“nominal impedance of 616 ohms. Find the values of inductance and . SM
: capacitance used in the filter? '
KL: Blooms Taxonomy Knowledge Level CO: Course Outcome M: Marks
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Sub Code: R23EE2105 DC MACHINES & TRANSFORMERS
Time: 3 hours (EEE) Max. Marks: 70
Note: Question Paper consists of Two parts (Part-A and Part-B)
PART-A
Answering all the questions from Part-A is compulsory (10 x 2M = 20M) :
Q.No | Questions KL |CO| M
a | Explain the principle of op::sl:' ation of DC Machine | I {2M
b | What is the significance of chk-emf? 1 1 |2M
|
¢ | Compare 3-point and 4—poi}‘1} starter 1 2 | 2M
d | Draw the performance char'lll‘teristi,cs of DC Shunt and Series motor. 1 2 | 2M
e | Define voltage regulation of fransformer 1 3 |2M
1 f | What is all-day efficiency qf' 1 transformer‘? 1 3 | 2M
Why short circuit test is ustially carried out on the high-voltage side of the
g 1 4 | 2M
transformer?
h | Compare auto-transformer wgth two-winding transformer 1 | 4 [2M
; What are the advantages andldisadvantages of Y — Y connection of 3-phase 1 s | aMm
transformer?
j | What are the points which fayour the use of open-delta connections? 1 5 |2M
PART-B '
Answer either ‘a’ or ‘b’ fiom each question of PART-B (5 x 10M = 50M) _
Q.No H Questions |KL|[CO| M
i Unit-1
i) Explain the effect of armdttre field produced by the armature current carrying
. Il .. 2 I | 5M
conductors on the main magnetic field
a [ ii) A 4-pole, DC machine i {aving 500 wave wound conductors and running at '
1000 rpm. The flux per pole is 30 mWb. What will be the voltage induced inthe | 3 I |5M
2 armature winding? |
| OR
i) Classify the methods of eX¢itation of DC Generator and explain each. 2 I | 5SM
b ii) A 50 HP, 400 V, 4 pole, {1 D00 rpm, DC motor has flux per pole equal to 0.027 *
Whb. The armature having 1600 conductors is wave connected. Calculate the 3 I |5M
gross torque when the motor fakes 70 ampere.
Unit-11
1) Explain the speed-currend, {orque-current and speed-torque characteristics of a
‘r 2 | 2 |5M
DC shunt motor.
3 i} A 240 V DC shunt motoi"]”fa's a'fiéld resistance of 400 ohm and an armature
a | resistance of 0.1 ohm. The armature current is 50 A and the speed is 1000 rpm
Calculate the additional resistance in the field to increase the speed to 1200 rpm 3 2 | 5SM
Assume that armature current remains the same and the magnetisation curve to
be a straight line.




=

- OR

i) Explain the working principle of a 3-point starter of a DC shunt motor.

1~2

H S ) E

i1} In a brake test on a DC shunt motor. the load on tight side of the brake band
was 32 kg and the other side 2 kg. The motor was running at 1200 rpm: its input
being 65 A at 400 V DC. The pulley diameter is 1m. Determine the torque,
output of the motor and efficiency of the motor.

[C%)

SM

Unit-111

i) Determine the number of primary and secondary turns of a single-phase
2310/220V, 50 Hz transformer which has in emf of 13V per turn approximately.

SM

ii) Explain the operation of loaded transformer with phasor diagram for different
power factor.

[ S

5M

OR

i)Explain the losses which occur in an actual transformer

[§S]

SM

ii) A 5 kVA single phase transformer has full-load copper loss of 100 watt and
60 watt as iron loss.

The daily variation of load on the transformer is as follows:

7AMtol1 PM 3 kW at power factor 0.6 lagging.

1PMto 6 PM 2 kW at power factor 0.8 lagging.

6PMtol AM 5 kW at power factor 0.9 lagging.

1AMto7 AM No-load

Determine the all-day efficiency.

SM

Unit-IV

1)Explain the separation of Hysteresis and Eddy Current Losses with graph.

SM

ii)Open-circuit, and short-circuit tests were conducted on a 50 kVA, 6 360/240
V, 50 Hz, single-phase transformer in order to find its efficiency. The
observations during these tests are:

0.C. test:

Voltage across primary winding = 6360 V;

Primary current = 1.0 A, and Power input = 2 kW.

S.C. test:

Voltage across primary = 180 V;

Current in secondary winding = 175 A, and

Power input =2 kW.

Calculate the efficiency of the transformer, when supplying full-load at p.f. of
0.8 lagging.

SM

OR

i) What are the reasons for which transformers are put in parallel? and explain
the conditions for parallel operation.

ra

o

SM

ii)Explain the working principle of Auto-Transformer

N

M

Unit-V

1) Draw the diagram of polyphase transformer and explain.

SM

ii) Explain method of transformation of three-phase power from one circuit to
another by using two transformers

M

OR

S

1)Explain the necessity and conditions for parallel operation of transformer.

QRS

SM

ii)Draw the schematic diagram of a no-load tap-changer and explain the
percentage of winding in the circuit at different studs

M

KL: Blooms Taxonomy Knowledge Level

CO: Course Outcome M: Marks



e NARKBSARAOPIET A
NIEC  ENGINEERING COLLEGE

, (AUTONOMOGUS) AU
II B.Tech I Semester|Supple. Examinations, May-2025 % R23 J ‘
Sub Code: R23ME2101 | e et
NUMERICAL METHODS & TRANSFORM TECHNIQUES
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Note: Question Pap el consists of Two parts (Part-A and Part-B)
PART-A: Answering all the quegtions from Part-A is compulsory (10 x 2M = 20M)

Q.No | Questions KL |CO| M
a | Write the geometrical interpréthtion of an approximating real root of the equation 3 1
fx|=0"by the method of falsej position. M
b Prove that [1+A}{1-V]=1. 3 b lom
¢ | Write Simpson’s 1/3 rule to fin}l the value of the definite integral. 3 2 | oM
d
State the convergence condition for Picard’s method to solve %= f {x, y] s y(x0]= Yo 3 2 ™M
I ® | Find the Laplace transform 0#’ l—"&ltit . 3 3 M
f | Find the inverse Laplace transform of tan~'(2/s). 3 3 1 om
g | Find the half-range sine series for f ( x]: lin (0 s Ir). 3 4 M
h | Find the Fourier series of f{x}&=xin{- 7, 7). 314 |sm
i State the Fourier integral thein em. 1 51 oM
j | State convolution theorem fo;r Fourier transformation. L5 | oy
PART-B: Answer either ‘a’ or {b from each question of PART-B (5 x 10M = 50M)
Q.No | |l Questions |KL|CcO| M
I Unit-1
i) Find the real root of the <;3c uation 2 x —log,,x=7 correct to four decimal 3 1 sM
places, using the fixed pointjiteration method with initial guess x,=3.8.
a | ii) Apply Lagrange’s formiifa to find f( x ) from the following data: 3|1
X 0 Il 4 5 SM
f(x) 4 I B 24 39
> | OR
i) Use the Newton-Raphson|method to obtain a real root of xsinx=4 correct to 3 1 SM
| four decimal places.
} ii) The following are the data from the steam table: 3 1
j b Temperature °C 140 150 160 170 180
{ Pressure kgffem® | 3(p85 | 4.854 [6.302 |8.076 | 10.225 5M
| Using Newton’s formula}find the pressure of steam for a temperature of
| 142°C ¢ .
| Unit-1I
| 3 i) Using the Runge-Kutta in]fthod of order four, compute y(0.2) correct to 3|2
. N SM
a four decimal places, given that %:;ﬁ y?, ylo)=1.

i




i 3 2
ii) Evaluate _f ldx = using Simpson’s 3/8 rule with h=1/6. l M
n 1+X 1
OR |
& ; — 3] 2
i) Given o =1+xy, y|0]=1,0btain Taylor’s series for y(x}. Compute y(0.1) I | sm
correctly to five decimal places.
.. f dx . . 3 2
ii) Evaluate I = by Simpson’s 1/3 rule with h=1/4, M
0 X +x+1
Unit-111 b
® o lein? 313
i) Using Laplace transforms, prove that _r £ stm tdt:%log 5. L | SM
0 i
- 1y 313
ii) Find the Laplace transform of [ v — 7l 1| SM
OR |
i) Using convolution theorem, Find inverse Laplace transform of 3 3
1 5M
(s*+1)(s*+4)(s°+9)
ii) Solve y" '+2y'+5 y=e 'sint, y10)=0, y'(0)=1, using Laplace transforms. 3|3 |5M
Unit-IV .
i) Find the Fourier series of the function f|x)=|cos x| in the interval [, 7). 3| 4 |5M
ii) Find the half-range Fourier sine series for the function 31 4
1 1
g ©0x<y M
flxl=) " 5 4
—-—,—<x<l.
X= 7y <X
OR
1)Find the Fourier series of the function f(x)=|x|,~2<x<2 and hence deduce | 3 | 4
1,11 n’ 5M
that ?‘i‘?"l'?'l'"':"é—. ,
ii) Find the half-range Fourier cosine series of the function 3| 4
1t
x,0<x<—
’ 5M
flx)=
i3
T—X,—<X<T.
2
Unit-V
- . . 1 315
i)Find Fourier cosine transform of ——. 5M
X+1
p - 315
i) Solve the integral equation f flx)cos pxdx= 1 g ’Oif =1 4nd hence
. 0 P sM
deduce that _r sz Lae=2,
ot 2
OR
i) Find the Fourier sine transform of £— [a>0). 313 .| SM
X
3|5 |M

ii) Find the Fourier transform of L
Vx
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Note: Question Paper consists of Two parts (Part-A and Part-B)
PART-A
Answering all the questions from Part-A is compulsory (10 x 2M = 20M)
Q.No Questions KL|CO| M
4 | Define thermodynamic sysfem, state, and property. KLl T |om
b What are the causes of irre v:flirsibility? K3 |1 2M
¢ | Based on which law of therodynamics temperature measurement is based. K5 2 oM
State that law. |
d What are the corollaries of E!il‘S[ law of thermodynamics? K2 | 2 M.
| € | State Kelvin Planck’s law offthermodynamics. K13 |am
|
' | Define entropy. What is thfl‘ -:!ntropy of an isolated system? K1y 3 1om |
€ | Define dryness fraction. KLi 4 1om
b | What do you mean by satu ‘altltion state? K31 4 |om
! | Define ton of refrigeration. | KIL| 3 |am |
I | Explain DBT, WBT. | K215 | am
PART-B
Answer either ‘a’ or ‘b’ from each question of PART-B (5 x 10M = 50M)
QNo | | ||  Questions | KL | cO |
R Unit-I
i) What are the different typdsfof thermodynamic systems? Explain with K2 1 5M
a | suitable examples.
2 ii) Explain the concept of continuum, K3 1 5SM
OR
i)Explain quasistatic process| with the help of p-v diagram and justify the K4 1 ™M
b | process is reversible.
i) Differentiate extensive and jintensive properties. K2 1 3M
] Unit-II
i) Derive steady flow energylefjuation. K3 | 2 [ 5M
a ii) Write short notes on: Thefmal energy reservoir, Heat engine and Heat pump. | K1 2 5M
3 1] OR
. .1) A mass of 1.5 kg of air is compressed in a quasi-static process from 0.1 MPa | K3 2 .
b to 0.7 MPa for which pv = cﬁonstant The initial density of air is 1.16 kg/m> SM
Find the work done by the plSlOll to compress the air
ii) State First law of thermodyhamics. What are its applications? K2 2 5M
4 Unit-IT1
a | i)Show that Kelvin-Planck and Clausius’ statements are equivalent. [ K5 | 3 |10M
i
1




OR

i} Write short notes on: PMM-I11. Availability. Irreversibility. Kl 3 SM
i) Calculate the decrease in available energy when 25 kg of water at 95°C mix [ K4 3
with 35 kg of water at 35°C, the pressure of water being 1 atm and temperature 5M
being 15"C.
Unit-1V
i) Draw phase equilibrium on T-s coordinates and show different phases, critical | K4 4 5M
state and triple point of a pure substance. )
ii) Show the 25%, 50%, 75%, 100% quality lines and saturated liquid and | K2 4 sM
saturated vapor line in Mollier chart.
OR
b [ i)Derive Clausius-Clapeyron equation. K3 | 4 |10M
Unit-V '
i} Explain the working principle of vapor compression refrigeration system with | K4 5
. 8M
the help of flow and p-h diagrams.
ii) What are the desirable properties of refrigerants? Kl 5 | 2M
OR
K5 5 | 10M

The atmospheric air at 40°C dry bulb temperature and 75 % relative humidity ||

enters a cooling coil at rate of 200 m*min. The coil dew-point temperature is

15°C and the by-pass factor of the coil is 0.1. Determine: (i) the temperature of |;

air leaving the cooling coil (i) the capacity of the cooling coil in tons of
refrigeration (iii) the sensible heat factor for the process

KL: Blooms Taxonomy Knowledge Level €O: Course Outcome M: Marks
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Vo Note: Question Paper consists of Two parts (Part-A and Part-B)
PART-A
Yoo Answering all the questiqng from Part-A js compulsory (10 x 2M = 20M)
j Q.No Questions KLICO[ M ‘
!“ 4 | Define the terms ‘Factor of ?ﬂfery’ and ‘Bulk Modulus’. L] M |
z b | What do You mean by “Ten q|7 crature stresses’™? L2] 1 M
j ¢ | Classify different types of s alorts for beams, L2] 2 ™
; . - el
j d | Give the relation between :S‘Ilt;) r force and loadin g function of a beam, 12| 2 M
! » .
e 1 € [ State any two assumptions mgde in the theory of simple bending. L2 | 3 M|
RN | ; :
i f | Define the 1erm ‘Section mofitlus’ used in simple bending of beam, « |Lr| 3 M
!d | | 5
g 1.Give the relation between deffiection and radius of curvature of a beam. Lz | 4 ™M
; ‘ I .
. h | Define the term “Torsional ri g{mdily’ used i torsion of circular shafts, LI 4 o
11 | What type of stresses will induice in a thin cylinder due to internal pressure? L2 | 5 M
} | Define ‘slenderness ratio® of & ~olumn, Li|'s M
i o
' PART-B: Answer either ‘a’ or ‘bf from each guestion of PART-B (5 x 10M = S50M) |
| Q.No Questions KL|co] M -
_ Unit-I , o
A bar shown in figure — 1 cohdists of three portions. Each portion is made of | L3 | 1 T
different material and subjectedjto different loads, Find the minimum value of ;
load ‘P’ so that overall deformatjon is not to exceed 3 mm.
Pdrtion-1 Portion-2 Portion-3 -
Material Steel | Bronze Aluminium
Cross-section, Area, mm? 48D 650 320
Allowable stress, MPa 14D 120 80
1.5 lallModulus of Elasticity (E), [ 2ob .83 70 10M
2 | Gpa
B c g
A_ , . D
P&~ ySteal —> P Bronzo jpe_ [ Aumium > 2p .
L 1m 5 | 2m sfo AS5m . 7
o “1s S .
Figure — 1: A Bar e
OR '
i b | Derive an expression or relation between three elastic constants of a material, L3 {1 !10M
e 1,.1;; nf :
fin' ] ;{_"“(
it 1'1}5‘::: ?




Unit-11

Determine the values and draw the shear force and bending moment diagrams
for a simply supported beam as shown in Figure-2 below.

0 1N kN
A, L T1TIC j 3B
JA) D
e
»

4 ol PO -»'En-.l
; i bi-o (e

i

Figure — 2: Simply Supported Beam

L5

OR

A simply supported beam of length 12 meters, is subjected to linearly varying
load with zero at each end to 3 kN/m at the mid-span. Draw the shear force and
bending moment diagrams.

L4

Unit-I11

. . o0_M_E . . . . .
Derive the relation -;=.—=-§for simple bending, with usual notations.

L3

I
OR

A 300 mm x 150 mm I-girder having 12 mm thick flanges and 8 mm thick web
is subjected to a shear force of 150 kN at a particular section. Determine the
value of the maximum shear stress in the flange. Also find the ratio of the
maximum shear stress to minimum shear stress in the web.

L3

st Mosh st S

Unit-IV

*

A simply supporied beam of 8 meters length carries two concentrated loads of
64 kN and 48 kN at a distance of 1.5 m and 4 m respectively from the left-hand
end. Find the deflection under each load and maximum deflection by using

| Macaulay’s method. Take E = 210 GPaand 1 =180 x 10% mm?,

L3 .

OR

The compound shaft shown in figure-3 is attached to rigid supports. For the
bronze portion AB, the diameter is 75 mm, the allowable shear stress is 60 MPa
and G, = 35 GPa. For the steel portion BC, the diameter is 50 mim, the
allowable shear stress is 80 MPa and Gs = 83 GPa. Calculate the maximum
torgue T that can be applied.

. A Bronze B*

S - <1 (A

I‘——— 2m ———"l"‘“" Im

Figure — 3: Compound shaft -

L4

L;.;;M

e,

PR

Unit-V

Derive an expression for volumetric strain of a thin cylindrical pressure vessel
(with flat ends) of internal diameter ‘D’ and thickness ‘t’, subjected to an
internal pressure ‘P’: Take Modulus of elasticity is ‘E’ and Poisson’s ratio is‘v’.

L3

10M

OR =

i) What is meant by equivalent length of columns? What are its values for
different end conditions of columns?

L3

5M

| 1) What is Euler’s curve and explain its importance.

L3

5M

|

o owe e
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Note: Question Paper consists of Two parts (Part-A and Part-B)
PART-A "
Answering all the questions from Part-A is compulsory (10 x 2M = 20M)
Q.No [ Questions KL |[CO| M
a | Expand the following i)B(TC if) HCP k2 |1 M
b | Define Grain and grain b0€ui1 daries, K2 { 1 |y
c | Lists the properties of Alltﬂi cast-iron. K2 2 | oM
d | What are the application OT Super alloys. K21 2 |aml .
'
e | Differentiate between Normalizing and Annealing. K4 | 3 ||
1
f | What is meant by temperin Ig? ) K2 1 3 |om|°
l .
g | Explain powder extrusion f)f DCess. K2 | 4 |y
h | State the applications of poviuder metallurgical products. K4 4 | om
i | What are nano material and l]ist few applications. K2 5 [ oM
j | Expand the followings ))MNIC ii) CMC. K3 | 5 |
PART-B
Answer either “a’ or ‘b’ frojn each question of PART-B (5 x 10M = 50M)
Q.No| | Questions [KL|]co| M
Unit-I ,
i} What is Solid solutions|land Explain Substutional & Interstitial solid | K3 1 5M ;
solutions
a
ii) Difference between Ion;c ,Covalent,Metalic Bonds. K3 1 5M
2 OR j
i) Draw Iron carbon equ illibrium Diagram and mark on it all salient | K3 1 5M |
b temperatures,comosition L nd phases inloved HE
+
iiy Explain Lever rule and G!Jbbs Phase rule. KZ| 4 5M
| Unit-11 B
. . I | . K2
i) Write the classification (')If steel? and Explain 2 5M
d i .
i} Explain the productlon cl)g gray cast iron? Give their applications. K3| o SM | |
3 | 1 OR ’
1
i) Explain the| structure anc!i!::roperties of Aluminum and its alloy. K31 5 5M |
b ii) Explain thf.f types of cast iron and their applications. K3| 2 | 5M
. e ,

|




Unit-111

Draw TTT diagram for a eutectoid steel and indicate i
. K4 10M
transformation products. l i
OR ! I
; |
i) How do you find the hardenability? Explain. K3 ‘;SM
ii} Discuss different types of annealing processes. K3 :5M
_ Unit-IV i
I
Explain the different mechanical methods of metal powder production. K5 %OM
OR I
Explain the different pressure less powder shaping methods and also state 1 :
A A K5 10M
their advantages and disadvantages.
Unit-V
i) What are cermets? Explain with examples. K3 5M
i) Write the classification of composites? Also indicate their typical | K3 if[SM
applications. §
OR |
i) Explain the manufacture of fiber reinforced composites. K3 ifSM
|
oM
i)} Explain the properties and applications of PMC. K3

LR 3

KL: Blooms Taxonomy Knowledge Level CO: Course Quicome M: Marks
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Time: 3 hours l (ECE) Max. Marks: 70
Note: Question Paper consists of Two parts (Part-A and Part-B) )
| rarT-A
Answering all the questians from Part-A is compulsory (10 x 2M = 20M)
Q.No | Questions KL|CO| M
a | A box contains three white b:t 5 and two red balls. We renove at random two ballsin | K1 | 1
succession. What is the probabdlity that the first removed ball is white and the second "M
is red?
b | Define uniform and exponentia random variables, KIl 1 |95y
¢ | What is a continuous random jvariable? State the properties of probability density Ki| 2
function fx(x) of a continuouts random variable X. M |
d | Find the mean value of a Pois's;(in random variable. KI[2 foym
1
e | If X and Y are independent, le{ij variance of (X + Y) K21 3 [am
i
f | Explain circular symmetry of]to random variables. KI| 3 |om
g | Define a random process. Wh'anware the different types of random processes? KI | 4 | m
h | Define wide sense stationary fz} ndom process. Kl | 4 1sm
i | List the properties of cross-pawler spectral density functions K15 |om
j | Define Autocorrelation function of a random process. K1} 5 [om
PART-B
Answer either ‘a’ or ‘b’ from each question of PART-B (5 x 10M = 50M)
Q.No Questions | KL | co|
Unit-1
i)Two players A and B draw balls one at a time alternately from box 1
containing m white balls a L[ n black balls. Suppose the player who picks K3
the first white ball wins the game What is the probability that the player M
who starts the game will win?
a i1) If the probability density fhinction of a random variable X is given by K3 1
XZ
L .0<x<
2 flx)={g ;0<x<3 M
0; otherwise
Find =IP(O<X<2) allll( F.(x)?
! i OR
i)A box contains m white bé]lﬁ's and n black balls. Balls are drawn at random K3 | 1
b | one at a time v\;ithout rep]aciement. Find the probability of encountering a white 5M
ball by the kth draw. |

]




ii)Define and write properties of condition density and its properties. K2] 1 | 5M
Unit-11 i
i} Define Moment Generating Function for a random variable. K2 | 2§
Let X be a binomial random variable with parameters n (number of trials) and 5M
p (probability of success). Determine its MGF and obtain the mean and
| variance. s
3 ii) The density function of a random variable is given as f |x)=ae """ K3 [ 2 M
Determine the characteristic function and the first two moments.
OR
1) Explain monotonic and non-monotonic transformation of continuous random | K2 | 2
b | variables. SM
ii) Prove Chebyshev’s inequality by stating it. K2 | 2 | 5M
Unit-1I1 '
i) Let x and y be independent exponential random variables with common K3 | 3
parameter h and u = x +y, v =X - y. Find the joint and marginal p.d.f. of u and M
alv.
4 ii) Assuming x and y to be independent uniform random variables i.e. X ~ U K4 | 3] 5M
(0,1) and Y ~.U (0,1), prove that u and v are not independent, but uncorrelated. i
‘ OR
i) Prove Central Limit Theorem by stating it. K3| 3 | 5M
b | i) Suppose x and y are independent uniformly distributed random variablesin | K4 | 3
. . . 5M
the interval (0, ) and z = min (x, y), w = max (x, y). Determine f,,(z,w).
Unit-IV
i) Explain ensemble average and time average for a random process. What is K3| 4
the relation between those averages in case of ergodic (wide sense) stationary 5M
a | processes?
ii) Determine the autocorrelation function Ryy{7)and the power P, of a low-pass | K3 | 4 sM
5 random process with a white noise PSD Sx (@) = N /2.
OR ;
i) For a given random process X(t), the mean value is X=6 and autocorrelation K4 | 4°
p | are Rxx|T)=36+25e"" . Find a) the average power of the process X(t), b) SM
Variance of X(t)
ii)Explain cross-correlation function and its properties. K3| 4 | 5M
Unit-V
i) Determine the relation between autocorrelation function and power spectral K3 | 5 5M
a | density of an ergodic random process.
ii)Explain power spectrum and its properties. K3 | 5 | 5M
OR . '
6 i)Explain relation between cross power spectrum and cross correlation K3 | 5 SM
function.
b ii} Determine the autocorrelation function and the Power spectral density ofthe | K4 | 5
DSB-SC-modulated process X(t)= m (t) cos (wt +6), where m(t) is a wide- sM
sense stationary random process, and 8 is an RV uniformly distributed over (0,
27) and independent of m(t).
KL: Bloams Taxonomy Knowledge Level CO: Course Outcome M: Marks
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Note: Question Paper consists of Two parts (Part-A and Part-B)
PART-A
Answering all the questions from Part-A is compulsory (10 x 2M = 20M)
Q.No | | Questions KL|CO| M
Define complex exponentia} dignal. 2 T | M
b | Why the sampling theorem fis called uniform sampling theorem and low 1 oM
pass sampling theorem?
¢ | Write the Dirichlet Conditio'r‘l_s:- for Fourier series. 1 2 |9Mm
d | Identify whether the system J{(t) = t-x(t) is time-invariant. 2 2 | oM
. e | List four properties of Hilbsir'l transform. 1 3 | oM
f | State the shift property of convolution. 1 3 [2m
g | State the time-shifting propeiy of Z-Transform. 1 4 |oM
h | Define Region of Convergence (ROC) in Laplace transforms. 1 4 | oM
i | Differentiate between causail and non-causal systems. 2|15 [am
j | What is signal bandwidth aI;]d system bandwidth? 2 15 |am
’ PART-B
Answer either ‘a’ or ‘b’ frr)rln each question of PART-B (5 x 10M = 50M)
Q.No | || Questions IKL{cOo| M
| Unit-1
i) Find whether the followix?g signal is even or odd x(t) = u(t+4) - u(t-2) 2 1 |sm
d [ . il
ii} Prove that the following ss;stems is stable or not. h(t) = we|sinwot u(t)] 3 1 |sm
2 ll OR
i} Find whether the followimg discrete time signal is periodic or not? IF | 2 1
b | periodic, determine the fun lmpntal period. sin(2nn/5) + cos(2nn/3) M
ii) Derive the conditions foxf dvoiding aliasing in sampling. 4 |1 [s5m
Unit-11
i) Convert the exponential| Hourier series representation of a signal toits | 3 | 2
trigonometric Fourier serieq rppresentation. M
a ii} With a suitable example, Derive the conditions for orthogomality | 2 | 2
3 between two functions over & given interval, M
OR
i) Obtain Cosine Fourier sefips from trigonometric Fourier series. 212 |sMm
b | i) Write a brief note onj[the concept of mean square error in signal | 1, | 2
approxirnationi and its signifigance. 2 M
]
1
|
I
' t




Unit-HI

* x %

i) Derive the Fourier Transform of a rectangular pulse signal x(1)=1 for | 3

[t|<T/2 pM
ii) Solve for the Fourier Transform of a periodic signal x(t)=cos(2nfet). 2 5M

OR A

|

i) State and prove the time shifting and frequency shifting properties 2 !{SM

of Fourier transform. ’
ii) Find the inverse Fourier transform of X{w) = e U(w). 2 M

Unit-1V .

i) Determine the Z-transform of the following signal and sketch the ROC: 2,3 [
(1/2)", n20 EM

h(n) = - 0

/4y, n<0 |

ii) Determine the initial value x(0") for the following Laplace transforms: 3 |
Xfis)= N r— oM

5°+3s-5 [

OR

i) Determine the Z-transform of the following signal: ‘

n-1

x{n) = —;;(nz + n)[%] u(n-1) 5M

ii) Find the Laplace transform of the signal x(t) = e**u(-t) + e™u{-t), identify y
its ROC and draw the ROC diagram. E;'M

Unit-V ,
1) Prove whether the system y(t) = =(t) + fim z(r)dr is static or dynamic. 7™M

ii) Describe the relationship between signal bandwidth and system 5
bandwidth for effective transmission. 3M

OR i

i) Consider a stable LTI system characterised by the differential equation ‘

2 .
dy(n) + 2dyt) + (1) = x(r).Find its impulse response. 7M

a’  dr

ii) Explain the characteristics of an ideal low-pass filter with a neat diagram EﬁM

;;
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PART-A
Answering all the questions from Part-A is compulsory (10 x 2M = 20M)
Q.No M Questions KL |CO| M
Explain the difference betwéen transition and diffusion capacitances of P-N 2 1
diode M
Define Depletion region al?c;l explain how the p-n junction formed? 1 1 |
Explain the working of Sch ttky barrier diode with necessary sketches 212 |mwm
Define peak inverse voltag 312 |am
1 What are the differences b? ween BIT and JFET? 4 1 3 |
If the transistor has an a of (.98, find the value of § and if B is 200 find « 213 |aMm
What are the advantages of gelf-biasing circuit? 1 14 {am
List the advantage and disz!lt'ivantages of fixed bias method 214 |oMm
Write the applications of J}* 2T 315 |am
Why are n-channel MOSFHFS preferred over P-channel MOSFET? 215 |am
PART-B: Answer either ‘a’ or !b' from each question of PART-B (5 x 10M = 50M)
Q.No | j! Questions [KL[CO| M
K Unit-I
i) Explain the semiconductozs, insulators and metals classification using 2 1 {10
5 energy band M
' OR
. . . e 3 1 | 10
i) Explain the VI characterst{cs and enegry band diagram of PN junction diode M
Unit-II
i) With circuit and necessan'( waveforms explain the operation of bridge 2 ]2 sM
rectifier
ii) An ac supply of 220V i dpplied to a half wave rectifier circuit through a 1 2
3 transformer with a turns ratie of 10:1. Find (i) DC output voltage (ii) PIV. 5M
Assume the diode to an idea] one.
| OR
i) Explain the operation of jaractor diode with neat diagram 2 2 | 5M
iij"With a neat sketch expldin the working of Half-wave rectifier. ~ == 3 | 2 | 5M
Unit-HI
4 i) Explain the operation, inpiit and output characteristics of a transistor in CB 4 | 3|10
configuration with the help of neat diagram M

i f OR




i} Explain input and output characteristics of a transistor in CE configuration | 5 3 | 5SM
b | ii) From the transistor current components, deduce the current equation of I 5 3 5M
transistor u B
Unit-IV | i
i) Explain any two bias compensation techniques : 4 | 5M
q ii} An npn transistor if $=50 is used in CE circuit with Vec = 10V.Rc =2KQ. 4
5 © | The bias is obtained by connecting 100kQ resistor from collector to base. Find i | 5M
the quiescent point and stability factor. ”
OR |
b i) What is thermal runaway? Explain how it can be avoided. 1 4 | 5M
ii) Differentiate bias stabilization and compensation techniques 2 | 4 |5M
Unit-V :
i) Draw the construction diagram, operation characteristics and parameters of 2 b}
JFET | |°M
a ii) A certain JFET operates in the linear region with a constant drain voltage of } 2 5
1V. When the gate voltage is 2V, a drain current of 10mA flows, but when | sm
6 gate voltage is changed to 1V, the drain current becomes 22.8mA. Find (a) the ‘
pinch-off voltage (b)the channel resistance for zero gate voltage ,
OR f
i) Draw an explain the drain characteristics of n-channel enhancement type 3 5 | 5SM
b | 4y Explain the four distinct regions of the output characteristics of JFET 3|3 |M
KL: Blooms Taxonomy Knowledge Level CO: Course Outcome M: Marks
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Not:e: Question Paper consists of Two parts (Part-A and Part-B)
\ PART-A
Answering all the questions from Part-A is compulsory (10 x 2M = 20M)
Q.No | Questions KL|CO| M
a | State and prove De Morganils theorem. 2 I | am
b | Convert the following intd |Gray code i) 11011001.11 3 I | am
¢ | Construct the Minimum |number of two input NOR gates required to| 3 | 2
implement Y=A+BC | 2M
d | List the maxterms corresponding to the logical expression 4 | 2
Y=(A+B+,C’)(A+B‘-sIt:’)(A’+B‘+C) M
|
1 e | Construct the half adder usi ng NAND gates. 313 {am
f | Build the 4-bit parallel addeil using full adders. 303 |am
g | Compare synchronous & Alynchronous counters, 41 4 [am
h | Make use of combinatidilal circuit and memory unit design a sequential | 3 | 4
circuit M
i | Build the structure of PAL 315 |am
j | List out the types of PLDs 215 |
PART-B
Answer either ‘a’ or ‘b’ fioln each guestion of PART-B (5 x 10M = 50M)
Q.No Questions KL|CO| M
Unit-I
i) Perform the dual and co 'Flement of the following function: 3 11 SM
. ABD“+B'(C'+D)+A'C’' Tl
ii) Make use of Number Sy% em Conversion technique to convert the given | 3 1 sM
9 200)10t0 ( ? )2, (|7 )8 .,( ?7)16.
‘ OR
| i
i) Examine the given 8 bit dd ta word OlOl 1011 generate the 12 bit word 3 1
M
b for the hamming code that corrects and detects single bit error.
ii) Explain the; logic gates thh it symbol and truth table. 401 5M

|
'R




Unit-1I
Simplify the following function using k-map 3 2
a | a) F(A,B.C.D)= L m(0,5,7,10,11.13, 14, 15) 10M
b) F(A.B.C.D)= Y.d (2,3.9,12).
3 OR
Make use of given function T(w.x,y,z) = X (0,1,5,7,8,10,14,15) 3 2
b i) Show on the map 10M
ii) Find all prime implicants and indicate which are essential.
iii) Find a minimal expression
Unit-II1
. 313 |
Make use of a Boolean function F= (1, 2, 5, 7) to Construct (a) 8x1 i
a . . 10M
multiplexer (b} 4x1 multiplexer. ~
4
OR
- 313
b | Convert Excess-3 code to BCD using Full adder circuits. 10M
Unit-1V _
i) What is flip-flop? How can be used in sequential circuit and explain in 2 | 4 SM
detail. .
a ii) What is an excitation table? Write the excitation tables for JK and T flip- | 2 | 4 SM
5 flops.
OR
i) Draw the logic diagram of a JK flip-flop and using excitation table 3 | 4 gM
b explain its operation.
ii) Draw the logic diagram of a SR flip-flop and using excitation table 3 | 4 M
explain its operation.
Unit-V
i) List the merits and demerits of PROM 3 5 5M
a ii) Develop the following four Boolean functions using PAL. F1(w,x,y,z) = 5 ‘
Y m(1,2,3,7,9,11) F2(w.x,y,z) = ¥ m(0,1,2,3,10,12,14) F3(w,x,y,z) = 3 J‘SM
Y m(4,5,6,7,9,15) F4(w,x,y,z)= L m(1,2,3,10,13,15) |
6 OR
!
i) Build a BCD to Excess-3 code converter and implement using suitable 3 5 |
PLA. 5M
b ii) Classify the different types of PLDs and Compare the three 215 M
- (~combinational PLDs. - Y M
KL: Blooms Taxonomy Knowledge Level CO: Course Cutcome M: Marks [
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Note: Question [Paper consists of Two parts (Part-A and Part-B)
PART-A
Answering all the questiond from Part-A is compulsory {10 x 2M=20M)
Q.No Questions KL CO| Marks
a [Whatis the role of data s'l:ience in business, medical research, K2 1 M
healthcare, education, social media, technology and financial
institutions? _
b |Define data exploration pfocess. K2 1 M
¢ | What is semi-supervised|jearning. Ki 2
. 2M
d | Write a short note on therole of Machine learning in Data Science.{ K3 2 M
1 e |Mention various types of[NoSQL databases. K3 3 M
f |What are key Concepts|ifj Distributed Data Storage? K1 3 M
g | Write the basic structme'| of a Cypher query. K1 4 M
h |Explain about any two c'ciure functionalities of NLTK. Kl 4 M
i [Name two commonly use;d tools for data visualization. K1 5 M
j {Whatis a prototype in soii tware development? K1 5 oM
PART-B: Answer either A Olﬂl B c,d from each question of PART-B (5 x 10M=50M)
uestion KL
Q-No | Q CO | Marks
A | Write a Brief note on the following |1 10
i. Retrieving data
2 ii. Cleansing the data
iii. Integrating and transforrinilmg data
iv. Importance of project chaster
OF
B | Briefly explain the steps in :tllc,ta science process with diagram K2| 1 10
A
Explain various Programmingtips for dealing with large data sets. K3 |2 10
3 OR
B | Explain the differences between supervised, unsupervised, and semi- K2 2 10
supervised learning, prov1d1n3 examples of real-world applications for
each. |
Explain the CAP theorem anc its significance in NoSQL databases. How do x3 | 3 10
A | NoSQL databases manage tho trade-offs between consistency, availability,
and partition tolerance? | !
| } |




OR

What is a database transaction. Explain how do the ACID properties
influence the behavior of transactions? Illustrate with an example how each
of the ACID properties ensures that a database remains consistent even in
the event of a system failure or crash.

o

10

How does Neodj handle relationships in data, and why is this important for
solving problems related to connected data in real-world applications?

K2

10

OR

How can SQLite be used to perform basic text analytics tasks, such as word
frequency analysis, n-gram extraction, and text sumimarization?

K3

10

Describe the process of setting up an interactive dashboard with dc.js,
starting from data preparation to visualization.

K3

10

OR

What are dashboard development tools, and why are they essential in
modern data-driven organizations?

K3

10
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