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Q.No l Questions KL | CO | Marks
Describe the role of Pipes in AngularB How would you create a custom pipeto | III |1 ™M
format a date in a specific formatb
How does Angular8 architecturg{manage data flow between components? I |1 7™M

1 Ilustrate with an example.
OR
How does Angular8 handie asynro:hronous operations using services? Discuss | I |1 14M
an example of fetching data fromjan external API.
Define routes in an Angular appljcation with a lazy-loaded module. Implement | III | II 7™
navigation to the lazy-loaded mo'dule and demonstrate.
Create a reactive form with cusfo'm form validation for an email field m |0 7™M
(validating the format) and a pas=word field (validating minimum length).
9 Implement error miessages for thq validation rules. Explain the role of
validators in Angular forms,
f [ OR
Implement a basic example of 4 BehaviorSubject in Angular, Demonstrate how | III | II 14M
to subscribe to it and how to em i: new values, Explain how this can be used in
a service to share data across diffprent components.
Write a Node.js prograrn that reaéls and writes to a file using the built-in fs I | fuI ™M
| module. Explain how Node.j js hhdles file I/O operations asynchronously.
Explain with an example how ta‘ rreate a simple HTTP web server using oI |1 ™
Node.js.
3 I OR
Write about the creation of user{ defined modules which internally use builtin [III [ID | 14M
modules like math;os etc and nn%:)rt the module. Explain about Node.js how it
handles blocked or non—blocked O operations.
Wiite an Express.j jS route han(ie jthat responds to a GET request to /usersby | IIT | IV ™
returning a JSON array of usernagnes. Explain how routing works in
Express.js. l
Using Node.js EventEmitter, build a simple program that emits a dataReceived | I v 7™
4 event when a mock data process : 5 completed. Write the code and explain the
role of EventErmtter in handling levents,
[ OR
Write how to create an Expresslj§ Server with code that handles two routes one | III | IV 14M
with basic rendenng of data us “% GET, The other route should display static
file like images or videos. Explain how Express handles static files.
Write a Node.js script to query ar,d retrieve all documents from the products I | v ™
collection where the price is gr er than 100. Display the retrieved documents
Write a Node.js scnpt that upda”r 5 all documents in the student’s collection Int | v M
where grade is 'B’ and changes itto 'A’. Display the count of modified '
. documents
i OR
Wirite about deleting docurnents f rom MongoDB database with code. Im | v 7M
Explain the steps involved in cojifiecting. with MongoDB using Node.js also Im v ™

T I . . .
demonstrate msertmn of docurnrnts in a Patient collection with a proper error

handling mechanism.
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Max. Marks: 70

Q.No

Questions

KL

CO

Marks

Unit-I

i)Discuss the hurdles Nellie BIy overcame to make her wish come true.

&M

ii)Rearrange the following wo
1. a movie/last/night/watc

to/college/walk/l/every

S e

the/delicious/is/food

ils or phrases to make meaningful sentences.

hed/they
Jay

rather/ boring/ the/islbcil ok
ringing/ a/man/the /dg (j)rbelllis
around/the/cow/the/tred/running/is

6M

OR

i)Why do the people call Nellig Bly “ The Pretty Crazy Girl”?

M

Occupation, interests, Qualifi

ii)Write a brief profile of sonje]
on you. "}

you admire using the following prompts.
s you like, Accomplishments, His/Her impact

b —

6M

Unit-IT

i)How was Mr. Ellis” methad
predecessors?

of teaching different from that of the author’s

SM

ii) Write a coherent paragraph|

pf 150 words on “Actions speak louder than

6M

words™,
]

OR

i)Why did the narrator considé]

' Mary Smiith the dearest of his teachers?

&M

2 ii) Fill in the blanks with app'f:opriate articles:

1. Shedidn’tget___inyi
peacock is in d

Could you get me

A T

ation.
ger of extinction.

Our library has three cpies of Mahabharata.

| kilogram of tea, please.

Abdul was horekt man.

wood.

The tabI:e is made of |

6M

Unit-1I

1) Explain the benefits and is siles that are relating to “Distributed work”.

M

This manual comprise
The rice is our staple j
You are|always comi

The concerned officer

A ol

ii) Correct the error in the fol 1wing sentences and rewrite them.

of all the financial rules.
od.

late.

as on leave today.

Unless you do not eat,fyou will not be strong.
The salésperson asked the customer what she is looking for.

6M

I
|




OR

i)Briefly summarize the changes that occurred in the workplace environment | 3 I : 8M
across the twentieth century.
it} Fill in the blanks with suitable verb forms; 3 3 | 6M
1. Keep {guess) the answers till you them right. |
2. Raman _____ (live) in Chennai for 10 years. :
3. T'have ___ (read) many books in the last one year.
4. Suraj______ (love) going to parties with his friends.
5. She has been _____ (wear) this expensive watch for quite some time
now.
6. How haveyoubeen ______ %(do)
Unit-IV
i)Explain H.G.Wells’ idea of ‘mechanical revolution’ and its consequences. 3 3 &M
i) Write Antonyms for the following words. 3 |4 6M
1. Barren
2. Urban
3. Reveal
4. Vacant
5. Honest
6. Lend
OR
i)What can you infer about the author’s view on the advancement of (6 |2 |8M
technology?
ii) Write Synonyms for the following words. 3 4 6M
1. Abate
2. Meticulous
3. Lucid
4. Elementary
5. Wreck
6. Broad
Unit-V
i)Does discrimination still exist in the society? Support your answer with 3 1 8M
relevant details.,
it)Write an essay about 250 words on “Violence in cinema promotes violence | 6 2 oM
in society”.
OR
i) Is awareness about cultural diversity essential? 3 1 8M
ii)Write an essay about 250 words on “ Technology is ruining our ability to 6 |2 6M

communicate”.
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Note} Answer All FIVE Questions.
All Questions Carry Equal Marks (5 X 14 = 70M)

Q.No | Questions KL { CO | Marks
| | UNIT-I
D)Shew that the function defmeﬂ by f Iz)uﬂxyl 7 is not analytic at origin, l
) 3 1 M
a | although Cauchy-Reimann equanons are satisfied.
II)Find a such that the fl.mCthI'l flz)=r’cos26+ir’sinaf is analytic. 311 ™
1 L] OR
I)Prove that every analytic function f(z)=u+iv defines two families of curves
_ _ . 3 (1 7™
b ulx,y)=k, and v(x, y}=k, forming an orthogonal system.
IDLet f{z)=u+iv be an analytid function. Construct the f{z) when
2 2 3 1 7M
u+2v=y =x"+16xy
R UNIT-II
2 sinin 2%+ cosn 27 |
DEvaluate z, where C is |z}=3. 5 2 7™M
a c {z-1](z-2]
z
I1} Determine the Laurent’s Slerles of flz ]=m in 1<|z|<2. 5 2 7™M
OR
2 I)Determine the singularities of the following functions
® sm( 41,1) Oy - - (iii) =4 5 2| 7™
b
¢
I)Evaluate _f —d N using Contour integration. 5| 2 7™
w (x2+1)(x3+4) |
| UNIT-HI
I) A hospital is known for coronary artery bypass grafting. Let X be the
number of such surgeries done bn a given day. The following table gives the
probability dlStI‘lbthlOl‘l of thejrandom variable X:
X=x 0 i 2 3 4 5
plx} |1 002 0.05 0.10 0.15 0.18 0.50 33| 7Mm
Determine
a (i) P(X <2} (i) PJ2< X <5) (iii) P(X > 2}
(iv) P{1< X <4)
3
INA continuous r.v X has a probability density function (p.d.f.) given by
flx)=kde *;x20,A>0, kygelsew here 33| ™
Determine the constant k , ohitain the mean and variance of X.
|} OR
DIna dlS[I‘lbllthIl which is ex3a¢ tly normal, 12 % of the iterns are under 30 and
b 85% are under 60, Determihe the mean and standard deviation of the 3| 3 7™M
distribution. ,
INA and B play {12 games of tHess of which 6 are won by A, 4 are won by B,
and 2 end ina dl]'aw. They agrﬁe to play a tournament consisting of 3 games. 3 3 ™




Determine the probability that
(a) A wins all the three games,
(b}  Two games end in a draw
(o) A and B win alternately

UNIT-IV

I)Discuss the terms (i) estimate, (ii) consistent estimate, (iii) unbiased estimate,
of a parameter. Prove that sample mean is both consistent and unbiased
estimate of the population mean.

M

INIf on the average , the test strips painted across heavily travelled roads in 15
different locations, disappeared after they had been crossed by 146692 cars
with standard deviation 14380 cars. Construct 99% confidence intervals for
the true average number of cars it takes to wear off the paint, assuming normal
population.

OR

I)A producer of TV's believes from past experience that the mean length of life
of TV's is a normal random variable with mean f,=800 hours and standard
deviation 6,=10 hours. It is known that TV's have mean length of life that is
approximately normally distributed with a standard deviation of 100 hours.
Construct a 95% Bayesian interval for p if a random sample of 25 TV's has an
average life of 780 hours.

7™M

IDAn insurance agent feelings about the average monthly commission of
insurance policies may be described by means of normal distribution with
Ho=6 Rs. 3800 and 0,=¢ Rs. 260. Identify probability is the agent thus
assigning to the true average monthly commission being in the interval of Rs.
3,500 to Rs. 4000.

™M

UNIT-V

1) Write the procedure for testing of Hypothesis?

™M

1) A company claims that the mean thermal efficiency of diesel engines
produced by them is 32.3%. To test this claim, a random sample of 40 engines
were examined which showed the mean thermal efficiency of 31.4% and
standard deviation of 1.6%. Test the claim be accepted or not, at 0.01 level of
significance?

™

OR

I)An ambulance service company claims that on an average it takes 20 minutes
between a call for an ambulance and the patient's arrival at the hospital. If in 6
calls the time taken between a call and arrival at hospital are

27, 18, 26, 15, 20, 32. Test the company's claim be accepted ?

™

IDIf a can containing 500 dry fruits is selected at random from each of three
different companies A, B, C of mixed dry fruits and there are 345, 313 and 359
cashew nuts respectively in each of the cans. Test 0.01 level of significance
that the mixed dry fruits of three companies contain equal proportions of
cashew nuts.

™
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Time: 3 hours (CSE,IT,CY,AIML & Al) Mazx. Marks: 70
No e: Answer All FIVE Questions.
All Questions Carry Equal Marks (5 X 14 = 70M)
Q.No. I Questions KL | CO | Marks
] UNIT-1
What is Data base System? Vﬁhat are the advantages of database 2 |1 14 M
a | System? ,
Explain Database Languages! 2 (1
1 | OR
Discuss about Transaction Management 2 11 14 M
b | Explain the use of the Quer';T Processor. 2 |1
| UNIT-II
Explain Entities, Attributes é.;[ld Entity Sets with an example. 2 |2 | 14Mm
? [What is Integrity Constrain‘t’.i Explain its need 2 |2
2 I OR
Explain Relationships and Rﬁ lationship sets with an example 2 |2 14 M
b TR TP -
Explain need Views in softw!alire applications. Give an example 2 |2
I UNIT-II
What is SQL.? What are the ﬁeatures of SQL? 2 |3 | 14M
a Explain Union and Intersectl pperations using SQL. 2 |3
3 : OR
b .Explain Aggregative Operau]J rs with examples. 3 14M
! UNIT-IV
What are the advantages of Zi?ormal Forms? Explain 2 (4 | 4M
a i
Explain Functional Dependeicies. 2 |4
4 1
OR
p, | EXplain various Normal forms with an examples 2 |4 | 14M
UNIT-V
a What is Concurrent Executiohs? Give an example. 2 |5 14 M
Explain Lock-based Concurréncy Control protocol. 2 |5
5 ‘ OR |
Explain Tree Structured Indexing. 2 |5 14M
b | Explain Timestamp-based GCancurrency Control protocols, 2 |5
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SOFTWARE ENGINEERING

Time: 3 hours (CSE,IT & AI) Max. Marks: 70
Notei':f Answer All FIVE Questions.
All Questions|Carry Equal Marks (5X 14 =70M)
Q.No. Questions KL | CO | Marks
I UNIT-I
Explain about Waterfall mode] in detail with neat diagram K4 |1 7
What are the Functional and nbr-functional requirements of Software K4 |1 7
1 Engineering
OR
Explain about Evolution and spiral models in detail K4 |1 7
What do you mean by Require lirient gathering K4 (1 7
UNIT-I1
Explain about Conceptual Mo jfl of the UML, K2 |2 7
What do you mean by Forward{hnd Reverse Engineering K2 |2 7
2 ‘ I OR
Write in detail 'about UML) [hrchitecture and its importance in Software | K2 | 2 7
Engineering !
Explain about M%)deling ObjectStructures in detail K2 |2 7
, UNIT-III
What is the use of USE case difgrams in Software Engineering? Explain with | K2 | 3 7
an example } |
Write the importance of State rirachines K2 |3 7
3
OR
Consider an example to explainjcomponent and deployment diagrams along K2 1|3 14
with Modeling a_lClient/Server Bystemn,
| l UNIT-1V
Write about Nont Functional Requirements in Analysis Phase K4 (4 7
Explain about Dynamic Modelljn Analysis phase K4 | 4 7
4 | :| OR
Consider an example and d(? kign System architecture along with Design | K2 |3 14
principles and Object Constraigt Language.
| 1 UNIT-V
Explain about the importance|of Black box testing techniques K4 |4 7
Write about Project schedulinjusing PERT and GRANT charts K4 |4 7
5 ] OR
Explain about the importance[of White box testing techniques K4 |4 7
Write about Project planning hipd control along with Cost Estimation, K4 |4 7
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NUMERICA*[ METHODS AND TRANSFORMATIONS

(AI&ML,DS & CY) Max. Marks: 70
All Questions Carry Equal Marks (5 X 14 = 70M)

Q.No | ] Questions |KL| co | M
Unit-1
i) Determine a negative root 0f the equation x* - 21 x+3500=0 using Newton- K3 | CO1
Raphson method, correct to three decimal places. ™
a ii) Determine the positive redl|foot of the equation cos |x)=xe" using Regula K3 | CO1
™
falsi method, correct to three 'ile cimal places.
! B OR
i) Determine a negative root Fi the equation 2 x*+x*—20x+12=0 by bisection | K3 | CO1
method, correct up to three decjmal places. ™
b if) Construct iterative formuld|for ¥ N using Newton-Raphson method. Hence, | K3 | CO1
determine the 324 correct to|four decimal places. ™
Unit-I1
i) Show that nth, differences of the nth degree are constant and all higher order K3 | CO2
differences are zero. ™
2 | iiy A curve passes through the point {0,18),{1,10},(3, - 18] and (6,90}, K3 | CO2
Determine the slope of the carye at x=2. ™
[ OR
i) Using Newton divided differgnce formula K3 | CO2
2 X: -3 -2 -1 1 2 3 5
x| 18 | 12 g 6 g 12 | 26 ™
Determine this polynomial and obtain the approximate value of £(0).
ii) For the data K3 | COo2
b x: 4 2 0 2 4 6
flx): -139 =21 1 23 141 451 M
Construct the forward and bi’:li( kward difference tables. Using the corresponding
interpolation, show that the interpolating polynomial is same.
Unit-II1
i) Obtain the Picard’s second|approximation for the initial value problem K3 | CO3
2
L2 o y|0}=0 Determine y(1). ™
dx
3 v+l |
a .
ii) By applyingiTaylor’s serie's method, solve the equation %=log [xy) for K3 | co3
. ™
y(1.1) and y(1.2) given y{llﬁ D.




OR

i) Derive the Simpson’s 1/3" rule. The velocity v|km/min| of a moped which K3 | CO3
starts from rest. is given at fixed intervals of time tImin! as follows
t: 2 4 6 8 10 |12 |14 [16 (18 {20
7™M
vitl: 10 |18 125 |29 |32 |20 (11 |5 2 0 i
Applying this rule, estimate approximately the distance covered in 20 minutes. ;
ii) Apply Runge-Kutta fourth order method to find approximate value of yfor x=0.2, K3 | CO3
2_ |
in steps of 0.1, if gﬁ: J 3 ZX, given that y=1 when x=0. ,k ™
+X *
dx y ‘
Unit-IV |
-m<x<0 ... K3 | CO4
i) Construct the Fourier series of f [x])= O’QWhen T=XY \hich is assumed to ‘
x“,when0<x<nm ™
be periodic with period 2 7.
. ) ) X\, ] K3 | CO4
ii) Construct the Fourier series of f|x)=x cos I || the interval ~ L<x<L. M
CR
. . . -x° K3 | CO4
i) Determine the Fourier transform of f|x)={1 7% ,0<x=<1
0,|x[>1
- 7™
Hence evaluate _f M——;sﬂcosidx.
2
0 X
ii) Express {x)= 1, forO=xsm as a Fourier sine integral and hence evaluate K3 | cos
0,forx>m
w 7M
_f }—Msin (xA)dA.
! A
Unit-V
) 1 K3 | CO5
i) Determine the Laplace transform of the functions vt , “J—-E,t\/f ™
ii) Determine the Laplace transform of the periodic function f{t) of period 2a is | K3 | CO5
, ¢}=| afor0<t<a 7™
defined by fl) —aforast<2a
OR
1)Using Convolution theorem, Determine the inverse Laplace transform of the K3 | CO5
function N S— ™
‘Sz+az}{sz+b2]-
ii) Solve using Laplace transform K3 | CO5
' ™

y =3y +3y -~ y=i’¢ given y(0)=1,y(0]=0, y {0)=-2

KL: Blooms Taxonomy Knowledge Level CO: Course Outcome  M:Marks
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Note: lAnswer All FIVE Questions.
All Questions|€arry Equal Marks (5 X 14 = 70M)
Q.No I Questions | KL | co |
Unit-I
i) Define PCNF,PDNF and dbtain PCNF,PDNF for the formula PV(Q-#R). 3 1| 7m
ii) Verify the validity of the fpllowing argument: 3 1
a Lions are dangerous animals
. 7™M
1 There are lions
There are dangerous animals
OR
i) Define well formed formul;a ? Write in brief about well defined formulas. 1| 7Mm
b, ii) Obtain the Principal conj J;I ctive normal form of (P-3Q)* (Q4&R). 1 | 7Mm
1] Unit-1I
i) Prove by mathematical infllfction that 6% +721 is divisible by 43 for each 3 2
positive integer n? ™
a 1 ii) Express the following statéments using quantifiers. Then construct the negation 3 2
of the statement M
i) Every bird can fly it} Some birds can talk
2 I | OR
i) Show that the following premises are inconsistent. 3 2
(i) If jack misses many][classes through illness, then he fails high school
(ii) If jack fails high scliool, then he is uneducated. ™
b (iif) If jack reads lot of|pooks, then he is not uneducated.
(iv) Jack misses many glasses through illness and lot of books.
ii) Using mathemancal induction, prove that the following statement is true for all 3 -2
positive mtegers n. 13+ B+ 5° + ... + (2n-1)* = n* (20% -1) for n>1 ™
Unit-II1
i) G is a non directed graph| with 12 edges. Suppose that G has 6 vertices of degree | 3 3
3 and the rest have degrde less than 3. Determine the minimum number of 7™
a vertices G can have, ,
it) Explain kruskal’s algorithm to find minimal spanning tree of a graph with | 3 3
3 suitable example? | ™
' | OR
i) Compare and contrast EuhalE -and Hamiltonian graphs using examples? 4 3 ™
b [ii) Conclude that any 2 simplé connected graphs with n vertices, all of degree 2 are 3 3
isomorphic. Il)l ™
' i Unit-IV
i) Solve the récurrence relation using generating function a,-6a,-1=0 for n21 3 4 ™
a | whereas=1,
4 ii} Solve the recurrence relatibn a,-5a,-1+25a,.-24a,3= 6 for n>3. 3 a4 ™
[ OR
b | i)Solve the recurrence relatidp | 3 [ 4| 7™




ay+a,.i-8a,.~-12a, =0 for n>=3,given that a,=1,a,=5 and a,=1

if) Solve the following recurrence relation using characteristic roots.

a,+4a,; +6a,,=0anday=2,a;,=-7 ™
Unit-V ‘.
i) Find the number of arrangements of the letters of MISSISSIPPL 3 5| ™
ii) Explain the concepts of Disjunctive Normal Form (DNF) and Conjunctive "3 5 l
Normal Form (CNF). How are Boolean expressions converted into these normal 7™
forms? | i
OR '1 [
i) Eight people enter an elevator at the first floor. The elevator discharges a 3 5
passenger on each successive floor until it empties the fifth floor. How Many 7™M
different ways can this happen?
ii) Simplify the Boolean expression(a’ * b+ )@ (a* '+ ) B (axbx¢'). 3 50 7™M

KL: Blooms Taxonomy Knowledge Level CO: Couise Outcome  M:Marks
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Note: Answer All FIVE Questions.
All Questions Carry Equal Marks (5 X 14 = 70M)
Q.No 'l Questions | KL | co | Marks
~ Unit-I

Explain the importance of deplogy in civil engineering with detailed case
studies. K1 ! ™

a Explain the development of ir'ber systems and their significance in shaping K2 1 M
the Earth's surface. Jﬂ

1 | OR

Discuss the role of river prodesses in the development of landscapes and K1 1 ™

how they influence civil engineering projects.

b Describe the processes involved in the weathering of rocks and how different
. . (. K2 1 M
geological agents contribute tojthis process.
| Unit-I1
Discuss the megascopic chardcteristics of common rock-forming minerals,
-]f . K2 | 2 | 7™
2 such as feldspar, quartz, and olivine.

Discuss the significance of ifferent rock types, such as shale, sandstone,

. A . . . K1 2 7™
and limestone, in civil engineefing projects.

2 | OR

Explain the classification of ail]i{neous, sedimentary, and metamorphic rocks, K2 3 M
and describe their structures arld textures.

b Explain the formation and chatacteristics of ore-forming minerals, including
| K1 2 7M
~pyrite, hematite, and magnetite.
| I Unit-I11
Explain the types and mechanisms of faults and their implications for civil K2 | 3 M
a engineering projects.

Discuss the application of stijictural geology principles in the exploration
1 Ki: 3 7™M
and development of natural resources.

3 OR

Discuss the concept of unc {1 ormities, their types, and their importance in K1 3 TM

understanding geologlcal his

b Explain the importance of st ymg geological structures, such as joints and
K2 3 ™
faults, in the context of civil e ineering.
[l Unit-1V
Discuss the importance of gepphysical methods in geological studies and
. A S A1 Il Ki | 4 7™
a their applications in civil enginjeering.

Describe the seismic belts| jind shield areas, and their significance in
. ! . K2 4 7™
understanding earthquake risks.

4 | OR

Discuss case studies of 51gn|1f cant earthquakes and landslides, highlighting
lessons learned for future engineering practices.

K2 | 4 ™

b Explain the principles and applications of the gravity method in geophysical
. K2 4 ™
studies. _ I
: [ Unit-V
Explain the geological factor':'; that influence the life of reservoirs and their [ . | ¢ [ o
5 |, | management.

Describe the methods used | tc mitigate geological risks in dam and tunnel k2 | 5 M

construction. l L




OR

Describe the purposes and types of tunneling, and the effects of geology on K2 M
tunneling projects.
Explain the geological challenges faced in reservoir construction and how K1 ™

they are addressed.

sk ok
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Time: 3 hours r | (CE) Max. Marks: 70
Note: Answer All FIVE Questigns. All Questions Carry Equal Marks (5X 14 = 70M)
Q.No ! [l Questions | KL | cO | Marks
| Unit-I

gf length 8m is subjected to a uniformly

A propped cantilever beam |(
|]F/m over its entire length. Calculate and plot | K1 1 ™

distributed load (UDL) of 10 |
the shear force and bending mpment diagrams for the beam.

For a fixed beam of span L sy 'iected to a uniformly distributed load (UDL)
w, calculate the reactions at thg supports, draw the shear force and bending | K4 | 1 ™
moiment diagrams, and find the]maximum deflection and its location.

1 [ OR

A fixed beam of length 10m||carries a UDL of 15 kN/m. If one of the
supports sinks by 5mm, calqulate the additional moments induced at the | K1 1 7™
supports due to the sinking.
Explain the degree of static| §nd kinematic indeterminacy for a propped
cantilever beam and determinegthese values for a given beam with aspanof | K4 | 1 ™
6m and subjected to a UDL of § kN/m.

o

._._.._U-LD

Unit-I1

Using the slope-deflection metljod, analyze a continuous beam with spans of
6m, 8m, and 5m subjected to|[UDLs of 10 kN/m on each span. Draw the | K2 2 7™
shear force and bending momeijt diagrams.
Use the moment distribution|method to analyze a single bay single storey
portal frame with a span of 6m pnd height of 4m subjected to a vertical point | K3 [ 2 ™
load of 30 kN at the center of ite top beam.

| OR

Analyze a single bay single storey portal frame without sway using the
slope-deflection | ‘method. The f rame has a span of 5m and height of 3m, and | K2 2 ™
is subjected to a horizontal load of 10 kN at the top of the left column.

b | Analyze a continuous beam With spans of 8m and 5m subjected to UDLs of
5 kN/m. Compare the shearg arce and bending moment diagrams for cases K3 | 2 M

it ==

with and w1th0ult settlement f 10mm at the intermediate support using the
moment distribution method. |

| | Unit-II1
Using the method of sectmns analyze a pin-jointed plane truss with a span k2 | 3 M
of 8m subjected to a UDL of 5 kN/m over the entire span.
a | Analyze a snnply supporte truss with a span of 9m subjected to a
combination of ¢ a UDL of 4 K/m and a point load of 10 kN at 3m from the | K5 | 3 ™
left support usmg the methad|of joints.

LI OR

For a cantilever truss with a saan of 6m and height of 2.5m subjected to a
point load of 15 kN at the frek end, calculate the member forces using the [ K2 | 3 ™
method of _]Ull'ltS l
Determine the forces in the mgmbers of a cantilever truss with a span of 5m

and height of 2m subjected té/4 UDL of 3 kN/m using the method of tension | K5 | 3 ™

coefficients. | ]
f || Unit-IV

A simply supported beam o span 10m is subjected to a single concentrated
4 a | load of 20 kN. [Determine the] maximum shear force and bending moment, | K2 | 4 ™

and the positions where theylofcur.

-




Draw the influence line for the bending moment at the midspan of a simply
supported beam of span 10m. Determine the maximum bending moment
when the beam is subjected to a uniformly distributed load of 6 kN/m over a
length of 8m.

K4

7M

OR

A simply supported beam of span 15m carries a uniformly distributed load
of 8 kN/m over a length of 10m. Determine the maximum shear force and
bending moment.

K2

/M

Draw the influence line for the shear force at a section 4m from the left
support of a simply supported beam of span 12m. Use this influence line to
determine the shear force due to a point load of 15 kN at 6m from the left
support.

K4

™

Unit-V

Use the stiffness method to analyze a continuous beam with spans of 10m,
5m, and 8m subjected to point loads of 20 kN, 15 kN, and 25 kN at
midspans. Draw the shear force and bending moment diagrams.

K1

™

Analyze a determinate pin-jointed plane frame with a span of 5m and height
of 3m subjected to a horizontal load of 12 kN at the apex using the flexibility
method. Determine the internal member forces.

K2

M

OR

Use the stiffness method to analyze a pin-jointed plane frame with a span of
8m and height of 5m subjected to a vertical load of 15 kN at the apex.
Calculate the member forces.

K1

™

Use the flexibility method to analyze a pin-jointed plane frame with a span
of 10m and height of 4m subjected to vertical point loads of 10 kN each at
2m intervais. Calculate the forces in the members and draw the shear force
and bending moment diagrams.

K2

™

sesiesk
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Q.No Questions | KL | CO | Marks
UNIT-I
i) Mention the different theories oﬂ fhilure. Explain about any one. K2 Cco1 6M
ii) An element in structure is sub]Pc[ed to a tensile stress of 120 N/mm”® accompanied | K3 co1 8M
by a shear stress of 35 N/mm? on t}e X — plane, Draw the Mahr’s circle and find the
principal stresses and maximum| § dhear stress and also find the directions of the
corresponding planes.
1 | OR
i) Find an expression for the stresges on an oblique section of a rectangular body, | K2 co1 ™™
when it is subjected to a direct strelsq in one plane.
ii) At a point in a beam the nom}al stress along its length is 75 N/mm” . The shear | K3 coi 7™
stress at that point is 25 N/mm® . II d the stresses on a plane whose normal is inclined
at 30° to the Jongitudinal axis. Alsp find the principal stresses and planes on which
they act _
K UNIT-II
i) Write the assumptions of pure tqr’a ion. K3 co2 4M
ii) A hallow circular shaft of outsidd diameter 56 mm and inside diameter 42 mm is K2 co2 | 10M
made of steel, for which the perm1'ss1ble shear stress is 100MPa and C=80 GPa. Find
the maximum torque and the maximum stress in the shaft.
| OR
2 i) Define Springs and Explain anyjpne type of Springs? K2 co2 6M
ii) Two springs coniected in seri€s/jcarries a load of 2.25 kN. One spring has 12 coils | K4 [ CO2 { 8M
of 6 mm wire in a diameter of 30 thm and the other spring has 16 coils of wire of 8
mm diameter in a 40 mm dlameter Find the spring constant for the composite system
and shear stress proﬂuced in the w1r > of each spring. Take G = 8.5 x 10°N/mm® .
! | UNIT-III
a| Derive the equation for long columifs subjected to eccentric loading |K3 |co3| 14Mm
' l OR
3 i) Derive an expression for the Ra l%line's crippling load for a columa. K3 | CO3 ™
ii)A short column of external diamigter 45 cm and internal diameter 25 cm carries an | K3 | CO3 7™
eccentric load of 75 kN. Find {hp eccentricity which the load can have without
producing tension on the section.
UNIT-IV
1) State the assumptions involved ixthe theory of simple bending. K1 Co4 6M
ii) Find the Maximim and Minimjn stress on the section of a rectangular column of | K3 Cco4 8M
width 200 mm and of thicknesy {150 mm carries a point load of 240 KN at the
4 eccentricity of 10mm.
7 OR
Distinguish betwee:n direct stres [and bending stress by means of a diagram, with | K3 CO4 | 14M
suitable example.,
; UNIT-V
a | Derive the stresses due to unsymmérical bending (k2 |cos| 14M
I | OR
5 Find the bending stresses at the both the extreme fibers of the cross section. For atwo | K3 co5 | 14M

tension below the neutral axis.

wooden planks 150]mm x 50 mm e ich are connected to form a T section of a beam, If
the moment of 7. 2 kN-m is ap Tied around the horizontal neutral axis, inducing

-

‘ |

ek
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L UNIT-1

In a rectangular channel 3.5m jwide laid at a slope of 0.0036, uniform flow
occurs at a depth of 2m. Find how high can the hump be raised without
causing afflux? If the upstream depth of flow is to be raised to 2.5 m. What
should be the height of hump? Take n= 0.015 in Manning’s formula,

14

OR

The discharge of water through a rectangular channel of 8 m in width is 15
m’/sec. When the depth of fibw of water is 1.2 m, calculate (i) specific
energy of the flowing water, [if) critical depth and critical velocity, and (iii)
value of minimum specific energy.

14

UNIT-IX

What is the backwater curve and afflux? Derive the expression for the length
of the back water curve.

07

Find the rate of change of depih of water in a rectangular channel of 10 m
wide and 1.5 m deep, when the water is flowing with a velocity of 1 m/s. The
flow of water through the chahnel of bed slope 1 in 4000, is regulated in such
a way that the energy line has!a"slope of 0.00004.

07

N OR

What are the classifications of IIchannel bottom slopes, and briefly explain the
characteristics of surface proflles.

07

bl A hydraulic jump forms at ‘tl}e downstream end of the spillway carrying

17.93 m®/s discharge. If the depth before the jump is 0.80 m, determine the
depth after the jump and energ loss.

07

i UNIT-III

Derive the equation for force| éxerted by a jet on the stationary inclined flat
plate.

06

a| normal of which is inclined dt}450 m to the axis of the jet. Find the normal

An 80 mm diameter jet with'Evelocity of 40 m/s strikes a flat plate, the

pressure on the plate: i) when he plate is stationary, and ii) when the plate is
moving with a velocity of 20/m/s and away from the jet. Also determine the
power and efficiency of the jet %«vhen the plate is moving.

08

P OR

bl of which is inclined at 30° t

Show that the force exerted by E\]et of water on an inclined fixed plate in the
direction of the jet is given by Kx = pav’sin’6.

08

A 40 mm diameter jet with a Ydlomty of 20 m/s strikes a flat plate, the normal

the axis of the jet. If the plate itself is moving
with a velocity of 8 m/s parallef[ to itself and in the direction of the normal to
its surface. Calculate i) Normial force exerted on the plate ii) work done per
second iii) Efficiency of the ]E':tl

06

1 UNIT-IV

How will you classify the turbijies?

06

A Kaplan turbine develops 20000 kW power at an average head of 40 m.

a| Assuming a speed ratio of 2, ﬂEw ratio of 0.6, diameter of boss equal to 0.35

times the dlameter of the runngr and an overall efficiency of 90%, calculate
the diameter, speed and spec1fn_ speed of the turbine.

08




OR

30 cm and 60 cm, respectively. The velocity of flow at the outlet is 2 m/s and
the vanes are set back at an angle of 45° at the outlet. Determine the
minimum starting speed of the pump if the manometric efficiency is 70%.

- g —nn |-

What is a draft tube? With a next sketch, list the different types of draft tubes. 06
b Design a Pelton wheel with the following data, shaft power = 740 kN, H = 08

200 m, N = 800 rpm, e = 0.86, D/d = 10, C, = 0.98, ¢ = 0.45. Determine D,

d and number of jets.

UNIT-V
Derive an expression for the minimum starting speed for a centrifugal pump. 10
What is priming of a centrifugal pump and how is it done? 04
OR
Describe the different heads of a centrifugal puomp with necessary equations. 06
The diameter of an impeller of a centrifugal pump at the inlet and the outlet is 08

speofoke




NEC ENG

Sub Code: R20EE2203

== LAY L TR R BTN, P X O, O B e XLOLTES

NEERING COILLEGE

(AU TONOMOUS)

II B.TechII Semesrer Supple. Examinations, April-2025

Time: 3 hours

CONTROL SYSTEMS

(EEE) Max. Marks: 70

Note:lAnswer All FIVE Questions.
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Q.No | Questions KL | CO | Marks
[ UNIT-I
i) Compare Open loop Control Systems & Closed loop Control Systems? k1 |1 M
Explain examples of Control Systerns'?
i) Explain the necessity and effect of feedback in control systems K2 |1 M
, OR
: . Cis : -
Find the transfer function mg— for the Block diagram shown in figure
2
’ Ly
! ETS 3
1 ' Ry
Bty T I /N TE . C
/ ks ot d S K3 |1 14M
i
3‘
B
UNIT-1I
i) Obtain the time response of|alfirst order system for a unit step input and plot k2 |2 M
its response.
ii) Damping factor and natural frequency of the system are 0.12 and 84.2
rad/sec respectively. Determing the rise time (i), peak time (tp), maximum K3 12 7™M
peak overshoot (mp) and settlkng time {ts).
2 OR
i} Derive the time domain spefifications of a second order system with unit | k3 2 7M
step input.
ii) For unity feedback system hving open loop transfer function as
k(s+2 K3
G(s)= 3 2( ) .Determine error constants K, K, K, 2 ™
s (s’+75+12) |
UNIT-III
i) Determine the RH stability lof given characteristic equation, K3 |5 M
s*+8s°+18s°+165+5=0
i) Explain the Routh’s criteriajWhat are its limitations K2 (5 M
3 OR
Sketch the root liocus of the system, whose open loop transfer function
K(s+15) k3 |3 | 14M
is G§)J=—/———=
is G(s) s(s+1)(s+5)
‘ I UNIT-IV
4 Sketch the Bode plot for the oélowmg transfer function and determine the K3 |4 14M

system gain K for which the

gnitude plot crosses the 0 db line at ® = 15

|

|

&




rad/sec
K

s (s+1)(1+0.15)(1+0.015)

G(s) =

OR

Draw the complete Nyquist plot for the following open loop transfer function

_ 2(s+0.25)
G(s) H(s) = 3 (s+1)(s+0.5)’

If the system is unstable, how many poles of the closed loop system are in the
right half of s-plane?

K3

14M

UNIT-V

i) Explain the concepts of state, state variables, state model and state diagram
with suitable examples.

e
N ||

it) What are the advantages and disadvantages of state space analysis.

OR

i) Obtain the state transition matrix for the state model whose A matrix is
given by

1
A'01]

-~
i p—

K3

ii) State and prove the properties of state transition matrix.

K1

shokeok
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Questions

KL

CO

Marks

UNIT-I

Compare the differences in the
with disadvantages?

properties of rotors of 3 phase induction motors

™

In case of an eight pole mducUpn motor, the supply frequency was 50Hz and

the shaft speed was 725 r.p. mI
speed, percentage slip, the fn
frequency of rotor current at sta
is 0.05?

Find the magnitudes of synchronous speed, slip
quency of induced current in the rotor, the
[nd still and the speed of the rotor when the slip

™

OR

Discuss in detail about the|gogging and crawling effects in three phase
induction motors with remediaﬂmeasures?

™

A 3 phase delta connected 4be

stand still e.m.f per phase of 13
the slip, frequency of rotor mhl
per phase and stator ot rotor fur

'V, 50Hz, 4 pole induction motor has a rotor
7V. If the motor is running at 1380 r.p.m, find
1ced e.m.f, the value of the rotor induced e.m.f
ns ratio for the same speed?

M

UNIT-IX

Explain the regenerative braki
advantages and disadvantages,

g by using three phase induction motors with

7™

The full load slip of a 312V,{3
locked rotor, full load current

— |

phase cage induction motor is 4.2% and with
s circulated when 82V is applied between the

|
lines. Determine the necessary tapping on an auto transformer to limit the

startmg current to twice the full
torque in terms of full load tor

load current of the motor. Find also the starting
he?

™M

OR

Draw the circuit diagram and]eéxplain the working of star-delta starter used for

. . |
three phase induction motor sta

ting?

™

A 3 phase induction motor hds
Find the ratio of actual starting

a maximum torque to full load torque as 3.2:1.
torque to full load torque for star-delta starting.

Given rotor resisamce per phasg is 0.5 ohms and stand still rotor reactance per

phase is 4.9 ohms?

™

|

UNIT-III

Describe the double field r'eﬁolving theory with relevant to single phase

induction motor operation?

™

The following data shows the|r
phase induction motor at stand
Main winding: SiBV 1.7A, 36
Auxillary winding: 72V, 0.8 ,
Find the value of the capac1tan

e for obtaining the maximum starting torque?

M

| Il

OR

Derive and analyze the equivalént circuit of single phase induction motor?

™

Draw neat djagrz;nn and explair

in detail about the working of linear induction

™

motor and write the applications?




UNIT-1V

Derive the e.m.f equation and procedure of its generation in the synchronous 7™
generator?
Explain in detai] about the MMF method applied to synchmous method and 7M
summarize the outcomes?

OR
Analyze the synchronous machine connected to infinite bus and dicuss the 7M
characteristic features?
Explain in detail about the potier triangle method applied to synchrnous ™
method and summarize the outcomes? |

UNIT-V

Explain in detail about the objectives, procedure and outcomes from the V and ™
inveried V curves?
Elaborate the role and importance of damper windings in the synchronous 7™M
motor operation?

OR
Explain the operation of synchronous motor acting as synchronous condenser 7™M
with phasor diagram?

7M

Derive and analyze the expressions of power input and power developed in the
synchinous motors?

Hezkesk
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Q.No Questions KL | CO | Marks
i) Convert the following numbers 2 1 ™
i,  (4567)s to base 10
il.  (11001101. 0101)2E to base 8 and base 4.
ili, (53.1575), to ba!sia 2.
ii) What is the advantage of 2’s complement representation in computers? Perform the | 3 1 ™
1 following operations using 2’s complement method:
(@) (+55) - (+15)(ii) (-55) - (-15)
K OR
i) Distinguish between weighted anfi non-weighted codes with examples. 3 1 ™
if) Perform the following using BCD arithmetic. 2 1 ™
a) 712910+ 771110  b) 8124{10 + 812710
i) State duality theorem. List Boolle? an laws and their duals. 2 2 ™
ii) S1mphfy the following Boolean|functions to minimum number of literals. 3 2 ™
i, F=ABC +ABC’ +AjB. ii. F= (A+BY (A*+B").
[ OR
2 i} Obtain the s1mp11ﬁed expressidii§ in sum of products for the following Boolean 2 2 ™
functions using K—map
a)F(A,B,C,D)=Y.(7,13,04,15) b)f(w,x,y.2)=YX (2,3, 12,13, 14, 15)
ii) Simplify the following using tabhlation method 2 2 ™
F(A,B,C,D)= ¥m(1,2,3,5,9,1 21,14,15)+d(4,8,1 1)
i) Define decoder. Construct 3x8 d?: coder using logic gates and truth table. 3 3 ™
ii) Construct a full-adder with two lhalf~adders and basic gates. 3 3 M
3 ; | OR
i) Construct the loglc diagram of a 8 to 8 line decoder with enable input and explain 3 3 ™
its operation with the help of truth table.
ii) Design a full adder
i) 2 using 8x1 MUX 3 |3 ™
i) Design a mod-6 asynchronous ¢unter using T-flip flop. 3 4 ™
ii) Draw the circuit of a negative] &ge triggered JK Flip-Flop with active high preset | 2 4 ™
& clear, Explain its operation Wit.'ll the help of truth table.
4 ‘ | OR
‘i) What is a shift régister? Draw thE block diagram and timing diagram of a shift 2 4 ™
register that shows the serial transfér of information from register A to register B.
ii) Write the difference between c;:)ilhbinational circuit and sequential circuit. 2 4 ™M
i) Explain the geneial combinatiohdl PLD configuration with suitable block diagram. | 2 5 ™
ii) Design and implement Full adder with PLA, 3 5 ™
5 | 1 OR
i) Classify the différent types of PIIDs and Compare the three combinational PLDs? |2 |5 ™
ii) Write a short note on Merits & demerits of PROM. 2 5 ™

|
1




[
1N AJTLADA“AUI’D  We N

R -
NEC ENGINEERING COLLEGE
i AUTONOMOUS)
Il B.Tech II Semes er Supple. Examinations, April-2025
Sub Code: R20ME2203 MANUEACTURING TECHNOLOGY
Time: 3 hours (ME) Max. Marks: 70
Note:.Answer All FIVE Questions.
{All QuestionsjCarry Equal Marks (5 X 14 = 70M)
Q.No Guestions KL coO Marks
| Unit-1
Define pattern. Explain the different types of pattern allowances with neat K2 cot [M]
sketches \
Expl.ain.ﬂle shell moulding procis's with a neat sketch and also mention its K2 cor | oM
1 application _
I OR
Define gating system and explaifi in detail the different elements of a
gating system with a neat sketch K3 cor | [14M]
Unit-2
Explain in detail about Oxy— Aceiq,lene Gas cutting process. K4 co2 [7M]
Discuss in detail the working principle of Arc welding process. Also, | K3 CcO2 [7M]
mention its advantages, |
2 | OR
Define Welding and classify the Trelding process through a diagram. K3 coz2 [7M]
Explain any three welding defect% \Ibith their causes and remedies. K3 CO2 [7M]
R Unit-3
Explain the principle of the submerged arc welding process with the help of cOo3
e K4 [7M]
a schematic diagram. l
3 Discuss the difference between thie II'IG & MIG welding process. K2 Cco3 [7M]
i OR
Discuss in detail any two resistance welding processes with neat sketches, Cco3
their advantages, disadvantages, and applications. K4 [14M]
Unit-4
a) Define the term recrysta]jzatioril. State its significance in metal forming, K2 COo4 [7M]
b) Distinguish between hot working and cold working. K2 co4 | [7M]
4 ; | OR
Discuss in detail ab;out drop Forg rTl J and Rotary forging with neat sketches. K4 Co4 [14M]
1 | Unit-5
What are the applications of diffe : it extrusion processes? K2 Co5 [7M]
Distinguish between forward extr :ion and backward extrusion process. K2 cos [7M]
5 | i OR
Discuss in detail about tube drawinp with a neat sketch. K3 Co5 [7M]
List the important applications ofjthje wire drawing process. K2 cos [7M]

Sesfeste
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Q.No ‘ Questions KL | CO |Marks
UNIT-I
Define the various types of lossies that occur in the actual engine operation | KL1 | CO1 ™
and explain their causes and effects.
@1 Ilustrate and compare the working principles of the Battery Ignition system | KL2 | CO2 7™
and Magneto Ignition system used in IC engines.
1 ‘ OR
Compare air cooling and rager cooling systems used in IC engines, | KL2 | CO2 7™
highlighting their advantages and disadvantages.
A four-stroke petrol engine has}a bore of 80 mm and a stroke of 110 mm. { KL.3 | CO3 7™
The clearance volume is 70 .'c1n3 Calculate the compression ratio of the
engine. |
F 1 UNIT-II
Describe the process of caic :‘ ting Brake Power, Indicated Power, and | KL3 [ CO3 ™
Mechanical Efficiency for an|¥C engine. Include necessary formulas and
sample calculations. | |
Compare the effects of differen{ fuel requirements and anti-knock additives | KL4 | CO3 7M
on engine performance. i
I | OR
9 A four-stroke petrol engine opeértes at 3000 RPM, with a cylinder bore of 80 | KL4 | CO3 10M
mm and a stroke of 100 mm. If f the mean effective pressure is 8 bar, calculate
the indicated power of the englhlne Analyze the effect of increasing the RPM
on indicated power and discuss potential drawbacks in a real-world
application. f
Calculate the brake power of an IC engine using a Prony brake with a radius | KL3 | CO3 4M
of 0.2 meters and a load of 50 ]]\I at an engine speed of 1500 rpm. Show all
steps and include the formula fof brake power.
' 11 UNIT-III
Assess the signif]icancé of frictional power in determining the mechanical | KL5 | CO4 ™
efficiency of an IC engine. Dischiss methods to minimize frictional losses.
An IC engine consumes fuel at'- a rate of 0.15 kg/min and produces a Brake | KL4 | CO4 ™
Power of 25 kW. Given that| the calorific value of the fuel is 42 MJ/kg,
calculate the therfal efficiency|bf the engine.
3 | | OR
An engine operates at a Brakd Rower of 30 kW and consumes fuel at a rate | KL4 | CO4 7™M
of 0.1 kg/h. Calculate the Specific Fuel Consumption (SFC) in kg/kwWh.
Include the steps and formula u:sed in your calculation.
Evaluate the impact of engine| Yariables on flame speed and knocking in SI | KL4 | CO3 ™
engines. -
| UNIT-IV
Given the specifications of a|reciprocating compressor, calculate the work | KL4 ( CO5 ™
done per cycle if|the pressure rlatio is 7, and the initial volume of the gas is
0.1 m3. Assume an adiabatic [process with y = 1.4. Show all steps in your
4 calculations. r
Explain the d1$ference beﬁween positive displacement and dynamic | KL2 [ CO2 ™
compressors. Provide example‘s, of each type.
|




OR

A reciprocating compressor has a swept volume of 0.1 m? and delivers air at
a pressure of 200 kPa. If the mechanical efficiency is 85%, calculate the
actual power required to operate the compressor at a speed of 100 rpm.

KL3

CO5

7™M

Describe the working principle of a Roots blower. Include a diagram to
illustrate your explanation.

KL.2

CO2

™

UNIT-V

Discuss the mechanical details and working principle of a centrifugal
compressor. How does the design of the impeller influence its performance?

KL3

CO2

M

A centrifugal compressor has a design flow rate of 0.05 m%s and an outlet
pressure of 250 kPa. If the mechanical losses account for 10% of the input
power, calculate the input power required if the compressor's efficiency is
75%.

—

CO5

7™M

OR

Explain the concept of degree of reaction in axial flow compressors and how
it affects the overall efficiency of the compressor.

KL2

CO3

™

An axial flow compressor operates at a speed of 10,000 rpm, and the inlet
conditions are at 1 atm and 300 K. If the isentropic efficiency is 85% and the
pressure ratio is 4, calculate the outlet temperature of the compressor.

KL3

CO5

™

sk
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Note: Answer All FIVE Questions. All Questions Carry Equal Marks (5 X 14 =70M)
Q.No ! | Questions KL | CO | Marks
State Grashof’s law & its signifitance K3l 01 M
a | Two of the turning pairs of a|fpur-bar chain are replaced by a sliding pairs. Ka| 01 ™M
1 Ilustrate the inversions by fixing different links with neat diagrams.
OR
b | Explain whitworth quick return|mechanism with neat sketch? K4 | 01 14M
Enumerate the merits and demerits of Ackermann and Davis Steering gear | K5 | 02 6M
a [ mechanism
9 Elucidate the Hart’s rnechanisr.in Iand show that it generates straight-line motion. K3 |02 M
OR
b | Distinguish the two main typea:?, Illf steering gears and their relative advantages. K5 | o2 14M
State and explain the Kennedy;'s theorem of three centres by taking a suitable | K4 03 ™
a | Example.
Locate all the Instantaneous centers of Elliptical trammel mechanism. K4 | o3 ™
OR
An instantaneous configuratlon bf a four-bar mechanism, is shown in the figure
below. At this instant, the anguilelr velocity and angular acceleration of link O,A
are 8rad/s and 0 rad/s” respectwcirly and the driving torque is zero. The link O,A
is balanced so that its center of mass falls at O».
’1 B
3
03
b 160mm K5 14M
hm
Sp°
3 N IIE R SN I AR o‘
240mm
i) Explain with sketches different types of cams and followers? K3 | 04 6M
a | ii) Construct the dlSplaCEInED , velocity and acceleration diagrams for a
follower when it moves with 51r aple harmonic motion. K4 | 04 8M
| I . OR
A cam operating |a knife - edgeéd follower has the following data
4 i. Follower moves outward; /through 60mm during 120° of cam rotation.
ii. Follower dwells for the e t 60°.
iii. Follower refurns to its original position during next 90°. K3 | 04
b | . 14M
iv. Follower dwells for the 1 F t of the rotation.
The dlsplacement of the folloW r is to take place with cycloidal motion during
the outward and uniform veldcity motion during the return strokes. The least
radius of the cam is 50mimn. Draw the profile of the cam with radial follower.




i) Differentiate between involute profile and cycloidal profile.

K3

05

™

ii) Derive the expression for the velocity ratio of a compound gear train

K5

05

™M

OR

The arm of an epicyclic gear train rotates at 100 rpm anti-clockwise. The arm
carries two wheels A and B, having 36 and 45 teeth respectively, and meshing
with each other. Wheel A makes 200 rpm clockwise, and the arm rotates about
the center of wheel A. Find the speed of wheel B.

K3

05

14M

Ssesk
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Note: Answer All FIVE Questions. All Questions Carry Equal Marks (5 X 14 = 70M)
Q.No ' Questions KL | CO | Marks
UNIT-1
i)Summarize the key features of IoJI'fjwith examples. K2 |1 7
a | ii)Design a Level-2 IoT solution fdr b smart home application. K4 |1 7
1 I OR
i)Outline the different protocols uskd in IoT for communication. K2 Il 7
b | i))Implement a use case where MQ J' T is used for lightweight IoT communication. K4 |1 7
! UNIT-II
i)Compare domain model specificdtibn with information model specification in IoT. K2 |2 7
a ii)Analyze the impact of integration/Fhallenges on the performance of an IoT network. | K4 | 2 7
2 OR
iYDescribe how operational view spécification helps in the deployment of IoT systems. | K2 | 2 7
b ii)Compare the specifications of Leyel-2 and Level-5 IoT systems. K4 |2 7
UNIT-III
i)Explain the concept of Machine-{o}Machine (M2M) communication with suitable K2 13 7
q examples.
i} Compare the benefits of using STIN and NFV in traditional networks versus loT K3 {3 7
networks.
3 [ OR
i)Explain the architécture of Softw al‘rc Defined Networking (SDN). K2 (3 7
b ii) Compare the communication prgtocols used in IoT and M2M, highlighting their K3 |3 7
differences.
UNIT-IV
i)Explain how sensors and actuatopsjwork together to enable automation in an IoT- K2 |4 7
a enabled smart home system.
ii) Compare the performance and ¢ost-effectiveness of using a Raspberry Pi versus K3 1 4 7
BeagleBone Black for an edge-confputing IoT solution.
4 | OR
i)Explain the factors to consider|When choosing an embedded platform for a low- | K2 |4 7
b power IoT device.
ii)Apply GPIO pin programmin, ﬁ to develop a simple security system using a | K3 {4 7
Raspberry Pi, Whlch detects motionjand triggers an alarm.
UNIT-V
i)Describe the role of sensors and adtuators in controlling various devices within a K2 {5 7
smart home environment.
A ii)Compare the implementation ofjsmart energy grids versus traditional power K4 |5 7
distribution systems. l
5 | OR
i)Explain the role of IoT in enhancipg public safety and emergency response in smart | K2 | § 7
b cities.
ii)Develop a prototype for a crop fipnitoring system using sensors and a cloud K4 |5 7
platform, explaining how data is collected and analyzed.
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Q.No Questions | KL | Cco | Marks
UNIT-I
i) What is the principle l.)f Freqlérncy modulation? Derive an expression for K1 |cot | vy
the FM wave and draw its spectjum.
ii) The antenna current of an AN transmitter is 8 A if only the carrier is sent,
but it increases to 8.93 A if carrier is modulated by a single sinusoidal CO1
. | . . .. | K3 [7M]
1 wave. Determine the percentagg modulation. Also, find the antenna current if
the percent of modulation changes to 0.8.
! OR
i) Explain any one method forltHe generation of AM. K2 | CO1 | [7M]
ii} Find the bandwidth of co '1;r ercial FM transmission assuming frequency | K3 | CO1 (7M]
deviation Af=75 KHz and bandwidth of modulating signal f,=20 KHz.
UNIT-II
i) Draw the block diagram |of a superheterodyne receiver to explain its | K4 | CO2 [7M]
operation.
ii) Explain the characteristics of{Radio receivers in detail. Kd |coz | 7M1
OR
2 i) In a superheterodyne receiver having no RF amplifier, the loaded Q of the
antenna coupling circuit (at thLe input of the mixer) is 100. If the intermediate
frequency is 455 KHz, Calculatg the following: K3 | co2 [7M]
(a) The image frequency and i ge frequency rejection ratio at 950 kHz and
(b) The image freguency and 1!t’s rejection ratio at 10 MHz.
ii) Write a short note on the TRF receiver. K2 | coz | pMmi
UNIT-III
i) With the help of neat block [diagrams, explain the transmitter and receiver | g2 coz | M
of the PCM systein.
ii) Consider a sinusoidal signall biven by S(t)=3cos(100mt)
(a) Find the signal-to-quantizdtion noise ratio when the signal is quantized
using 10-bit PCM. K3 | cos | 7m]
3 (b) Find the minimum number of bits needed to achieve a signal-to-noise
ratio of at least 40 dB. l
[l OR
i) Describe the block diagraqﬁ] of the transmitter and receiver section of the | K | ¢Q3 [7M]
DM (Delta Modulation) system} 2
ii) Find the signal-to-quantiZation noise ratio for linear quantization when |K | cOo3 [7M]
input of the PCM system is a sipusoidal signal. 3
, || UNIT-1V
i) With the help of neat Hlgck diagrams, explain the transmission and K2 |cos | M
reception of a QPSK system.
if) Justify how’ MSK can 5'11[':0 be viewed as a kind of FSK modulation | p.a | o4 [7M]
scheme. ! |
4 | I OR
i) With the help of neat block diagrams, explain the transmission and [ K2 | CO4
. i 1 [7M]
reception of an ESK system. °
ii) Compare ASIi(, FSK, and ]:i’SﬂK K3 | CO4 | [7M]

l.




UNIT-V

i) What is Entropy? An analog signal is band-limited to fm Hz and sampled
at the Nyquist rate. The samples are quantized into 4 levels. Each level
represents one symbol. Thus, there are 4 symbols. The probabilities of
occurrence of these 4 levels (symbols) are P(x1) =P(x4) =1/8 and P(x2)
=P(x3)=3/8. Obtain the information rate of the source.

K3

CO5

if} Obtain the generator matrix for a systematic (7, 4) cyclic code if
G(p)=PA3+P+1. Also, obtain the parity check matrix.

K3

COb5

OR

i) What is Mutual Information? A DMS X has five symbols x1, x2, x3, x4
and x5 with P(x1)=0.4, P(x2)=0.19, P(x3)=0.16, P(x4)=0.15 and P(x5)=0.1.
Construct a Shanon-Fano code for X and calculate the efficiency of the code.

o

CO5

ii) The Parity check matrix of a (7, 4) Humming code is expressed as
1110:100
[H]=|0111:0 10
1101: 001 5.,
Evaluate the syndrome vector for single-bit errors.

K3

CO5

[7M]

e
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Sub Code: R20EC2204 ELECTi{ DNIC CIRCUITS AND PULSE CIRCUITS
Time: 3 hours (ECE) Max. Marks: 70
Note: Answer All FIVE Questians. All Questions Carry Equal Marks (5 X 14 = 70M)
Q.No. Questions KL | CO | Marks
| UNIT-1
Analysis of a transistor amplifie} circuit using h-parameters along with K3 1|1 7
diagrams 1
2 | Solve Av,Zi, and Zo for the trarsistor connected in CS configuration. Assume | K3 | 1 7
g m =6mA/V, 1 ¢ =20 kQ Rs =1jKQ, R r=100kR2, R ¢ =10 kQ.
1 OR
Derive the overall current gain|and overall input impedance of a darlington | K4 | 1 7
p | pair amplifier
Derive the expression for the bapndwidth of a multi stage amplifier K4 |1 7
UNIT-II
Draw the circuit diagram ofj a Voltage series feedback amplifier, Derive | K3 |2 7
o | expressions of input & output mfupedances, Gain, feedback factor
Derive the frequency of oscilla',tiibn of Hartley oscillator? Explain K3 |2 7
2 OR
Explain the concept of feedbacld with block diagram. What are the advantages | K2 | 2 8
p | and disadvantages of negative ; kqedback"’ ,
Why LC oscillators are not usedl at low frequencies? Explain K2 |2 6
UNIT-II1
With the help of a suitable cirquit diagram, show that the maximum K3 |3 8
a | conversion efficiency of a class|B power amplifier is 78.5%
What is a cross over distortion a;md explain a remedy for it. K3 |3 6
3 ' OR
Draw the Class-A Power Amplifier and explain operation in detail with Ki|3 14
b | necessary equations. Also derive the expression for maximum conversion
efficiency
UNIT-IV
Prove that a low pass circuit act$ as an integrator. Derive an expression for the | K5 | 4 7
o | output voltage levels under stt-:Jaoiy state conditions of a low pass circuit
excited by a ramp input
4 Write short notes.on Clamping gircuit theorem? K5 | 4 7
H OR
b Explain the working of a '(;)-level diode clipper with the help of circuit [ K3 | 4 14
diagram, waveform and transfer characteristics.
UNIT-V
Analysis and design of collectby coupled monostable multivibrator? K2 |5 7
? [Draw the circuit 6f a Schmitt tri ger and give some of its applications K2 [5 7
' OR
5 Draw the circuit diagram of an Bstable multivibrator and obtain all the steady | K4 |5 7
p | state voltages anq currents. Shop how it acts as a voltage to frequency
converter. :
Why a monostable multivibrato} is also called a delay circuit? Explain K4 |5 7

|
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Time: 3 hours {ECE) Max. Marks: 70
Note{ Answer All FIVE Questions.
All Questic'ms Carry Equal Marks (5 X 14 = 70M)
Q.No ’ Questions CO | Marks
| UNIT-I
i) State Coulomb’s law and wiie the equation of F that exists between two 1 ™
unlike Charges?
i) Analyze the Magnetic field[for Line, Surface and Volume Currents using 1 ™
Biot Savart’s law l
1 [ OR
i) Estimate the force Fy, & F,,) Ff the charge Q,= 3x10*C is located at (1,2,3) 1 ™
& charge Q,=10*Cat (2,0,5) il a vacuum.
it) Derive Poisson's and Laplace'$ equations from fundamentals. List few of its 1 ™
applications concerned to electrdstatic fields
: I UNIT-II
i) Derive a Maxwell’s expressic?lil of V x H for time varying EM fields 2 ™
ii) Explain the Follpwing. (i) NII( tional e.m.f (i) Transformer e.m.f 2 ™
? i | OR
Write Maxwells equations for T1 ne Varying fields in integral and differential 2 14M
form. Discuss the difference beLw een static fields and Time Varying ﬁelds
‘ | UNIT-III
i) Write short notes on EM wavﬂ Polarization, 3 ™
ify Compare the wave propagation in perfect dielectric, good dielectric, good 3 ™
conducting medium.
3 ' [ OR
i) State and prove pointing themifeim. 3 ™
ii) Derive the Relation between|H and H in free Space 3 ™
UNIT-IV
i) Define Transmission line and Eplain the Primary Constants. 4 ™
i} An air line has a'Charactensncj]Empedance of 70 and phase Constant of 3 4 ™
rad/m at 100MHz.Calculate R,Clahd L.
4 ! OR
i) Find the Zin at any point on thg line in terms load impedance starting from 4 |
voltage and current wave equations on line.
ii} A lossless transmission liné operating at 4.5GHz has 1=2. 4pH/m and 4 ™
Z0=85Q. Calculate the phase coﬁsztant and the phase velocity
| | UNIT-V
i) Derive Zin of a 2iwire transmi ss,ion line. 5 ™
ii) Fora Iransnnssmn line which [i terminated in a normalized impedance Zn, 5 ™
5 VSWR = 2. Find the normalized 1'1 pedance magnitude.
| | OR
Develop a relationship between Réflection Coefficient and VSWR for a 5 14M
Transmission Line. ]
|

—
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Time: 3 hours (CSE) Max. Marks: 70
Note: Answer All FIVE Questions. All Questions Carry Equal Marks (5 X 14 = 70M)
Q.No Questions KL { CO | Marks
UNIT-I
Describe the formal notation||for NFA with epsilon closure and the uses of k2 | cot | 7™
e- closure.
4 | Design a Moore machine tha{ determines the residue mod 4 for each binary co1
1 string treated as integer. K2 ™
OR
b | Define Finite Automation? Explain about the model of Finite Automaton. [k2 [co1] 14Mm
{ UNIT-II
Convert the given NFA to DFA.
0 0,1 0,]
a K4 | CO2 | 7M
Qo |
2 i
Construct a NFA equivalent tq the regular expression 10(0+11)0%17 K3 {Co2|7M
[ OR
Explain about the Closure Pl’p rerties of Regular sets. K3 | coz | 7m
b | Explain the Pumping Lemma [for regular sets. Show that L={a”| p is a prime} is | k3 co2! 7™
not regular.
|| UNIT-HI
Simplify (Minimize/Optimize) tHe following DFA.
3 K4 | CO3 | 7M
3 — .
Write in detail the Chomskyjhierarchy of formal languages. K3 | CO3|7M
OR
Define Ambiguous Grammary Check whether the grammar
S—.aAB, |
- !
A - DbC/cd, K4 | €CO3 | 7™M
b C- Cd,
B co/d. |
Is Ambiguous or not?
Define Context Free Grammar. State and Explain the closure properties of k3 | cos | 7m
CFG.
|
!




UNIT-IV

Explain minimization of CFG? Simplify the following grammar
S = aJaAlB|C
A - aB|¢

7M

B Az K4 | CO4
C=>cCD
D = ddd
L = {a" b"| n >=1}. Give the graphical representation for PDA obtained. Show K!S coa |l7m
the instantaneous description of the PDA on the input string aaaabbbb ]
OR ! |
What is deterministic Push Down Automata? Draw and explain a deterministic | ,, ‘:
. K5 | CO4 |114M
PDA for accepting { 0"1" [ n>1} :
UNIT-V
Define Turing Machine. Explain about Components of Turing Machine. k3 | cos | 7m
Design a Turing Machine which accepts L = {a"b"c" | n>=1}.
What is undecidability? Explain the usage of post correspondence theorem to k3 | cos | 7M
solve undecidability problems. L
OR
Construct a Turing Machine for language L = {0"1"2"| n>1}. K4 | CO5 | 7M
Write short notes on NP complete and NP hard problems. Explain with k3 | cos | oM

suitable examples.

seoksk
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Time: 3 hours (IT) Max. Marks: 70
c11e: Answer All FIVE Questions.
All Questiofjs Carry Equal Marks (5 X 14 = 70M)

Q.No | Questions KL | CO | Marks
|
! UNIT-1
Explain the characteristics oflah algorithm 2 |1 7
a | Write an algorithm for linear|sgarch and analyze the algorithm for its time 3 1 7
complexity.
1 [l OR
Describe performance analysis] space complexity and time complexity 2 1 7
b | Compare and Contrast Big Oh; Omega and theta notations 4 1 7
UNIT-11
Analyze the Quick sox:'t algorithm for the following example |3 |2 7
a 25,36,12,4,5,16,58,54,24,16,9!55,78
Write the Binary search algm;"i’t hm and analyze for its best, worst and 3 (2 7
2 average case time complexity.
_ ' OR
b Explain the strassens matrix mpitiplication and derive its time complexity 3 |2 14
UNIT-II1
Explain the control abstracticrll of greedy method 2 3 7
a | Give the optimal solution forj(¥1 knapsack problem using greedy method. 3 3 7
(p1,p2,p3, p4) = (11, 21, 31, BR), (w1, w2, w3, wd) = (2, 11, 22, 15), M=40,
n=4. '
’ OR
Compute a minimum cost sparjning tree for the graph of figure 3 |3 14
usmg kruskal’s algorithm.
s |||
b|E
|
:
EA . I
| ! UNIT-IV
Design a three stage system H th device types D1, D2, D3, The costs are $30, |3 4 14
a { $15, 520 respecuvely The cost of the system is to be no more than $105.the
reliability of each device typ Elis 00.9, 0.8and 0.5 respectively
4 | | OR
et n=4 and (al,%l2,a3,a4) Con;srruct optimal binary search for (al, a2, a3, ad) = | 3 4 14
b |(cout, float, if, while), pf1 : 4) = (1/20,1/5,1/10,1/20) q(0 : 4)=
(1/5,1/10,1/5,1/20,120) || '
j

{




UNIT-V

Solve the 4-queens problem

W

Find all m-colors of a graph with undirected connections v1->v2, v1->v3, v1-
>v4,v2->v3, v2->vd, v2->v5, v3->v4, v4->v5 using backtracking technique

OR

Solve the following instance of Traveling Salesperson (TSP) using branch and
bound technique. Given below is the cost matrix.
8811
110410 9
10700 5 5
3 345
6§ 955

stk
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Mazx. Marks: 70

All QuestioXlb Carry Equal Marks (5 X 14 = 70M)
Q.No || Questions KL | CO | Marks
| ‘Unit-I
Define finite automata? Differéfjtiate between NFA and DFA? 1 7M
Explain in detail about LEX tdo{ 1 7M
1 | ) OR _
| Construct DEA equivalent to 1 0;,ulan"-eitp'ress;iofn'(0-1-1.)"?(00411=)(0+1)”‘ 1 TM
‘What are different phases of a @onjpiler?' Explain with.a diagram. 1 7M
. l Unit-11 ' -
' Defme Context Free Grammat;f.f Explain how-it is suitable for parsing. 7M
DlSC’llSS the followmg - 7™M
) Left Recursion
ii) Left factoring
n . I ' ’ OR |
Compute first and follow fundtibns for the given grammar; 3 {2 ™
' E-> E+T/1“
T->T*F/F
E-> F¥{alb

' T'Whett"iéi-Eefft,R'ec:ursion?v-How t b eliminate Left Recursmn 2 |2 7M
B ! 3 Umt-“III _

) leferenuate between top dowr pars;ing_'ang p_ottoql.ug parsmg techniques, M
E{tplam the: process of handling “Dangling-ELSE” ambiguity. 7M
Devélop LR parser for the givéh grammar and check the acceptance of input 3 |3 14 M
string-of your own.

R->R+/+R/RR ,/R,*/(R)-/IE /b
[ Unit-IV
Convert the following expressibn into syntax tree and three address code: 3 |4 M
h—(b*-(a+b)/d)-c+6
4 ;Ex‘plam StorageiallocaUDn strajegies with sulta(ble examples? 2 |4 7M
; . . OR
‘What dre the reasons to use in =rmedi_are code inh a compiler? Write the 3 |4 7M
intermediate code for the exprt dssion -a+a*(b+c)*d
How to access npn-local datal?.IExplain with example. 2 |4 ™
' l , Unit-V
Discuss about d{ifferent types df code optimiZation techniques. 2 |5 7™M
5 ‘What is a flow graph? Explaitijwith an example. 2 M
’ ¥ OR

|




Discuss about register allocation and assignment in target code generation.

7™M

Construct the DAG for the following basic block.
(i).t1:=4%
(ii). 2 : = a[t1]
(iii). t3 : = 4%
(iv). t4 : = b[t3]
(v).t5 : = 12%t4
(vi). t6 : = prod + t5
(vii). prod : = t6
(viii). t7: =i +1
(ix).i:=17
(x). if i <= 20 goto (i).

7M

shespene
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INTRODUCITION TO ARTIFICIAL INTELLIGENCE |
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(AD) Max. Marks: 70
Notg::i IAnswer All FIVE Questions.
Al Questiong Carry Equal Marks (5 X 14 =70M)

Time: 3 hours

ok

Q.No fﬁeuestions KL | CO | Marks |
| Unit-I
Explain various Production System Characteristics. 2 |1 ™
a | Draw the diagram for one legal ci'less move. 2 |1 ™
1 l OR |
Explain about Problem Charactetiistics with suitable examples 2 |1 ™
b [ Explain about water jug problemmfwith production rules. 2 1 7™M
| Unit-Il
Explain Generate and Test algcolrii]thm. 2 |2 ™
a
Explain about Means and Analygis algorithm with an example. 2 |2 7™
2 | | OR
Explain about representing the irstance and Is a relationship. 2 |2 ™
b !
Describe the Computable Funcﬁ:on and Predicates. 2 |2 ™
‘ I Unit-lil
a Explain various types of Semantic Nets. 2 |3 7™
Explain about any|five Concepfifl Dependency Rules. 2 |3 7™
3 . ! H
p | Difference between Procedural ‘ﬁs Declarative Knowledge. 2 |3 14M
! l Unit-IV
4 Explain about Rote Learning. || 2 |4 7™
Explain about Q- Learning Algogithm. 2 |4 7™M
4 | [ OR
, | Explain about Markov decisiodl fjroblem with an example. 2 14 |14aMm
é |
' H Unit-v
Explain about Semantic analysis 2 |5 7M
4 "Explain about Parallelism in Rédkoning systems. 2 |5 7™M
5 OR
b Illustrate the Discourse and Pragimatic Processing. 2 5 7™
Explain in detail about Distribtitéd Reasoning System. 2 |5 7™M
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Note:[Answer All FIVE Questions.
All Questiong Carry Equal Marks (5 X 14 = 70M)
Q.No | Questions | KL | co |
Unit-I
i) Discuss about classification of Data mining System. L2} CO1| 7M
|2 15)  Describe Major issdeie;inData Mining, L2 coi | 7™
OR
b i) Write about knowledgie discovery process from databases. L2 CO1| 7™M
i) Explain about data mining tasks. L2 | co1l| 7Mm
K Unit-II
al i Explain the pre-processing techniques in detail. Why it is essential. | 1.2 | CO2 | 14M
f OR
2 i) Describe the differende between measures of location and measures of | L2 CO2
. ™
b spread in the proces! lbf data exploration.
i) Distinguish between data similarity and dissimilarity measures indata | L4 | CO2 M
pre-processing.
Unit-1I1
a i) Explain in detail about data warehouse architecture and implementation | L2 | CO3 | 7M
3 ii)  Explain OLAP operitﬁons in multi-dimensional data model, L2 ]| CO3| 7™M
' OR
b L) Compare and Contrast OLAP and OLTP. L2 ]| CO3| ™™
ii) Explain 3-tier Data warehouse architecture and jts applications. L2 CO3| 7M
. [ Unit-IV
a i) How to construct a de rision tree? [llustrate the process of solving a L3 | CO4 14M
classmcatmn problem using a decision tree,
4 [ OR
i) What are the differe 111approaches to evaluate the performance of a L2 | CO4 M
b classifier? Explain.
i) Explain Bayesian classification technique. L2 Co4| 7™
Unit-V
2 i) Write the Apriori algdrithm for finding frequent item set. L2 ]| CO5| 7M
5 ii) Analyil"ae briefly about|FP growth algorithm. L4]| CO5 | 7™M
: OR
b i) Write and explain thebasic K-means clustering algorithm. L2 CO5| 7™M
i) What is agglomeratiyvg hierarchical clustering? Explain. L2 | CO5| 7M
f
KL: Blooms Taxonomy Knowledge Level t § CO: Course Outcome M:Marks
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Note:

SOFTWARE ENGINEERING
il (DS)

Max. Marks: 70
swer All FIVE Questions.

All Questions d arry Equal Marks (5 X 14 = 70M)

Q.No 1 Questions KL | co|
[ Unit-1
i)Write in detail about the Efolution of Software Engineering K2 | 1
. ™
a | Methodologies |
1 ii)Explain in detail about chéaracteristics of software process K2 1 | /M
OR
i)Explain about Software E gineering Challenges in detail K2 1| 7™M
b | ii) Write in detail about ite ¢ dtive waterfall model and explain how it is K2 [ 1
™
different from Agile Proces<
| Unit-II
i)Consider an Example and{jvrite about Requirements elicitation-fact finding | K4 | 2 M
1 techniques
ii)explain what do you meaij by Prototyping Analysis- throwaway in K4 | 2 M
2 requirement analysis
[ OR
i)Consider an example and gxplain about the functional and nonfunctional K4 | 2
7™
b | requirements;in Software Englneenng
ii)Explain about the validatibn requirements in software engineering K2 1 | 7M
I Unit-I11
i)Explain the'Characteristic of Good Software Design along with Design K2 1
a | Principles | ™
3 ii)Consider ah example to ei xplain object oriented design methodology K4 | 2 | 7M
' OR
i)Explain the importance offModular design with an example along with K2 |1 M
b | Coupling and cohesion ]
ii) Consider an example td dxplain Structured Design Methodology K4 | 2 | 7M
l Unit-IV
i)Explain the importance of[coding principles along with code verification K4 | 3 M
a | and code documentation |
if) What is the role of Softwlare testers in software Engineering K4 | 2 | 7M
4 ' | OR
i) Write short notes on a) frgditional coding process b) test driven K4 | 3 M
b development.
ii)Explain the difference Hejween White box testing and Black box testingin | K4 | 3 M
detail
Unit-V
i)  Explain about Softwarg Metrics and measurements in detail K2 4 ™
5 a iy 'What are the Software|Quality Factors that a software depends on? K4 3 | 7™M
| OR
p |1 Write in détail about COEOMO Cost model K2 | 4| 7™
ii)Explain about Capability [Maturity Model(CMM) K4 | 4 | ™™

KL: Blooms Taxonomy Knov;vledge Level
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Sub Code: R20AC2204 OPERATING SYSTEMS
Time: 3 hours (AI&ML) Max. Marks: 70
Note: Answer All FIVE Questions] All Questions Carry Equal Marks (5 X 14 = 70M)
Q.No | | Questions | KL [CO| M
: | Unit-1
N i)Write about Operating Systems functions in detail K2 |1 | 7™M
] ii)Explain about File-Systel] Management K2 | I | ™™
OR
b i)Explain about various systgm calls in operating System K2 I | ™
ii) Write in detail about Laydred Approach of OS K2 | 1| 7™
Unit-11
i)Explain about the importdnce of Process Scheduling in OS K2] 2 | ™
a | ii)Consider an example and gxplain about Multi Thread programming K2 | 2 ™
2 models
OR
b i)Explain about Priority Scheduling with example K2} 2| 7™
ii) Write about Round robin|Bcheduling with example K2 | 2™
Unit-111
a i) Write about peteison’s solution K3i}| 3 |7™
ii)} Explain about Semaphote] with an example K3} 3 | ™
3 : | OR
i)Write short notes on a)Bounded buffer problem b) Readers writers’ K3 | 3 ™
b | problem
i) Explain about Diping-Philosophers problem K3} 3 | ™
Unit-1V
a 1)Explain about fragmentatign, Paging in Memory management K4 | 4 | M
iii)  Define Deadlock|and explain about the Deadlock conditions K4 | 4 | ™M
4 | OR
i) Write the difference betweden LRU page replacement and LFU page K4 | 4 ™M
b | replacement algorithms
ii) Explain about bankers Alporithm and Recovery from deadlock K4 | 4 | ™
| Unit-V
i)Explain about Single levél land two level directories K2 | 5| 7™
5 a ii) write shortjnotes on a) FCFS Scheduling b)SSTF Scheduling K2 5| 7™
[ OR
b i)Explain about tree structirgd directory and general graph directory K2 | 5| 7™
ii)Write short notes on a) SGAN Scheduling and b) LOOK Scheduling K2 |5 | ™
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Sub Code: R20AM2205 ARTIFICIAL INTELLIGENCE
Time; 3 hours (AT&ML) Max. Marks: 70
Note: Answer All FIVE Questions. All Questions Carry Equal Marks (5 X 14 = 70M)
Q.No | Questions ~ |KL[ co |
Unit-I
i) How do you define a probl ; as a state space search? Explain. L2 | CO1 | 7Mm
a ii} Define Artificial Intelligenc;f . List out its characteristics and applications. | L2 | CO1 | 7
1 OR
i) Explain the different developiment phases of Al and describe the 1.2 | CO1
. ™
significance of knowledge-basdd systems?
b ii) What is problem state space search? What are the production rules in the | L3 | CO1
water jug problem? ™
Unit-II
i)What is predicate logic ? Explain the predicate logic representation with L2 | CO2
reference to a suitable example ™
a ii) Describe the heuristic searcl technique applied to a Hill climbing L2 | CO2
problem with an example. ™
2 OR
i) Provide a detailed explanat.(;)n of the concepts of Instance and Isa L2 | CO2 ™
relationships in artificial intelligence?
b ii) Explain heuristic search téchniques, their types, function, and their L2 | CO2
applications in solving complefx problems? ™
‘ l Unit-11¥
a i) Explain the concept of fol FE;ll‘d reasoning and backward reasoning inthe | L3 | CO3 14M
3 context of Artificial intelligentl-:a and export sg:‘rt{ems. :
p | D) How does the Iepresentaﬁoni of knowledge using rules differ between L2 1 CO3 | 4 oo |
declarative and procedural knowledge?
| Unit-IV
i) Describe the concept of wetk slot and filler structures in the context of | L2 | CO4
knowledge representation. ™
a
4 i) Explain the concept of Q-l'el'e,ming in reinforcement learning. L2 | CO4 | 7m
l OR
b i) Discuss various types of 1ea1". ning in Artificial Intelligence, Illustrate how | L3 | CO4 14M
these learning paradlgm app edl in real-world Al applications?
1 Unit-V
1) What are the key techniques and approaches used for semantic analysisin | L2 | CO5
NLP? | 7™
2 if) Discuss the concept of distlbsure and pragmatic processing in Natural L2 | CO5 ™|
5 Language Processing.
l OR
i) Explain the prmc1ples and 1!1 thodologies behind statistical natural L2 | CO5 M
b language processmg
ii} What are the key dlfferengé 5 between parallel and distributed AI? L2 | CO5 M
Describe the main challenges for their implementation.
:
i
, |
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Sub Code: R20DS2205 DATA SCIENCE WITH R PROGRAMMING
Time: 3 hours (DS) Max. Marks: 70
No ¢ Answer All FIVE Questions.
All Questipgs Carry Equal Marks (5 X 14 = 70M)
Q.No | Questions ' KL |[cOo| M
Unit-I
i) Describe the types of datd objects in R langnage. Explain with syntax for | 2 1
their creation. I ™
if) What are the two co ;mon looping expressions that are used in R| 2 1 M
1 language? Explain their Sul:|a setting with Logical Operators.
OR
i) What about when you hive a data file that you want to import into R, | 2 1
which was made in anothet | rogram? Explain the methods. M
ii) Write an R-language ppyogram to find the Fibonacci Sequence using { 3 1| o
Recursion in R.
' Unit-11
i) Explain how do Probability and Statistical inference work together? 2 2 | 7™M
ii) Explain about the Two sajmple t-test with example. 2 2 ™
1 OR
i) In a smdy conducted by]the Department of Mechanical Engineering at | 3 2
Virginia Tech, the steel rods supplied by two different companies were
compared. Ten sample sprlirgs were made out of the steel rods supplied by
2 each company, and a measufe of flexibility was recorded for each. The data
are as follows:
Company A: 9.3 0 6.8 8.7 8.5
6.7 I.0 6.5 9.2 7.0 14M
Company B:; 11.0 3 9.9 10.2 10.1
9.7 .0 111 10.2 9.6
(a) Calculate: the sample [fnean and median for the data for the two
companies.
(b) Plot the data for the byo companies on the same line and give your
impression regarding any apparent differences between the two companies.
' | Unit-11I
i) Discuss how to append rows to R data frame with an example. 2 3 | ™™
ii) Explain how to clean |the column names of a data frame using R| 2 3 M
Programming with an example.
3 L OR
i) Discuss thelfunctions to jdin columns and rows in a data frame. 2 3 | ™
ii) Explain with an exampl'e’ 3 {3
]
a. how to create data fram M
b. To add the new variables|jo the data frame.
c. How to modify a data frame in R?
| Unit-1V
4 i) What are tlFe assumptiors that are made to fitting the regression model? | 2 4 M
Explain. !
ii) What is Agglomerative llerarchical clustering? Explain its applications. 2 | 4| 7™M
|
| :




CR

i) Differentiate between the K-means and K-Medoid Clustering algorithms. 2 4 | ™™
if) Describe the Linkage Methods for Hierarchical Clustering. 2 4 1 7M
Unit-V

i) How do we split data in Machine Learning? Explain the Different Forms | 2 5 i M
and Properties of Data.
ii) Discuss the several statistical metrics that are used for evaluating the [ 2 5 | ™M
accuracy of regression models. |

OR '
i) What is Dimensionality Reduction? Explain how the Principal Component ;2 5 M
Analysis for dimension reduction using R. X
ii) Explain the step in Implementation of the principal component analysis | 2 5 M

using R.
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