Paper / Subject Code: TE1186 / 1)Computer Graphics

TE1186
Total No. of Printed Pages: 3
T.E - (IT) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JULY 2023
Computer Graphics
[Time: 3 Hours] [Max. Marks:100]

Instructions: 1) Answer any five questions by selecting two questions from Part A, two
questions from Part B and one question from Part C.
PART - A
Ql a) Digitize the linc with starting point (x1,y1) = (1,1) and cndpoint (x2.y2) =(8,7) 8
using Bresenham's Line Drawing Algorithm. Show calculations for each step.

b) Write a short note on Random Scan Systems. Draw appropriate diagram to 4
support your answer.

¢) Consider a triangle defined by: 8

(3 6 5)

4 4 6
Find the transformed coordinates after performing the following transformations
on the rectangle individually.

i.  Translatc with Tx = 10 and Ty = 20.
ii.  Perform rotation of 60° in anticlockwise direction.
iii.  Compress the rectangle to half its size keeping the point (3,4) fixed.

iv.  Perform Shear in y direction = 2.

Q2 a) Explain the differences between Flood fill algorithm and Boundary fill 5
algorithm.

b) Explain Weiler Artherton polygon clipping algorithm with the help of an
example. Also, state why this algorithm is needed over Sutherland Hodgeman 7
Polygon Clipping Algorithm.

c) Digitize a circle having radius 10 centered at point(3,4) using Mid- Point Cicle 8
Algorithm.
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Paper / Subject Code: TEL186/ I)Computer Graphics

TE1186
Q3 a) Perform Sutherland Hodegeman Polygon Clipping on the following figure. 8
Show working for each step.
Note: The dashed line represents the clipping window
b) Explain the following w.r.t Inside outside tests. Support your answer with an 6
example.
i.  Odd-Even Rule
ii.  Nonzero winding number rule
c) Explain reflection transformation w.r.t 6
i.  X-axis
ii. Y=-X
iii.  Axis that is perpendicular to the xy plane and that passcs through the
coordinate origin
iv. Y=x
PART -B
Q4 a) Write a Short Note on any 3 the following 3D concepts: 6
i.  Depth Cueing
ii.  Perspective Projection
iii.  Parallel Projection
iv.  Surface Rendering
b) Explain the following transformations w.r.t 3D objects : 6
v.  Scaling
vi.  Shear

¢) Write a short note on the following colour models in detail with diagrams:
vii. | RGB colour model 8
viii. | HSV colour model

§9)
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b)

Paper / Subject Code: TE1186 / 1)Computer Graphics

~ Write a short note on any 2 of the following:

i.  Dircct motion specification
ii.  Goal directed systems
iii.  Kinematics and Dynamics
Explain design of animation sequence.

Explain Area Sub-division method in detail.

Explain thc CMY modecl in detail. Highlight the differences between CMY
model and RGB model.

Write a short note on Computer Animation Languages

Explain Depth- Buffer Method in detail with required diagrams.

PART-C

Explain in detail the different types of text Clipping.

Explain the 2-D viewing-transformation pipeline.

TE1186

6

Digitize a line using DDA line drawing algorithm with the endpoints of the line ~ 8

given as :
(xLyD) =(12,17)
(yl.y2) = (22,23)

Also state the advantages and disadvantages of DDA.

Clip line AB with (x1,y1) = (30,60) and (x2,y2) = (60,25) and line CD with

(x1.y1) = (7,40) and (x2,y2) = (35,60) against window coordinates Wxmin = 10,

Wxmax = 50, Wymin = 10, Wymax = 50 using Cohen - Sutherland Line
clipping Algorithm.

Explain in detail the HLS colour model.

Reflect a quadrilateral ABCD where, A= (3,1), B=(6,5), C = (4,6), D=(1,2)

along the X axis and then enlarge it by 1.5 times.
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Paper Subject Code: TE1187 7 2)Statistical Models for Information Science

TE1187
Total No. of Printed Pages: 03
T.E - (IT) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JULY 2023
Statistical Models for Information Science
[Time: 3 Hours] : [Max. Marks: 100]

Instructions: (i) Answer any five questions, selecting two from PART-A, two from PART-B
each and one from PART-C.

(ii) Make suitable assumptions if any.
PART - A

Q1 a) “Itisnever safe to take published statistics at their face value withoutknowing 06
their meaning and limitations.” Elucidate this statement by enumerating and
explaining the various points which you would consider before using any
published data. Illustrate your answer by examples wherever possible.

b) Explain following charts with neat diagrams:
(i) Barchart 06
(ii) Line chart
(iii) Pie chart ‘

c) The following table gives the relationship between cigarette smoking and 04
lung capacity from a group of people :

Cigarettes (x) | Lung Capacity (y)
0 45
5 42
10 33
15 31
20 29

Draw the Scatter plot representation of this data. What conclusion one can
derive from such a plot?
d) Which one is the most preferred measure of dispersion and why?

04
Q2 a) State the reasons why sampling is used in the context of research studies. 05
b) What are the alternative approaches of determining a Sample size? Explain 07
in detail.
- ¢) Distinguish between the following: 04
(1) Null hypothesis and alternative hypothesis
(it) Type I error and Type II error.
d) Point out the important limitations of tests of hypotheses. What i
- 1 tes . recaution 04
the researcher must tak:rwhnle drawing inference as per the resulfts of the

said test?

I\f\f‘f‘dr\"@?"LE‘(\"I)\('I:DI’\D'\E':(\“?C" AN
<




Q4

Qs

Paper bubject Code: 1ETE87 7 2)Statisticad Models for Informaiion Seience

TEL187
a) What are the guiding Considerations in the construction of questionnaire? 05
Explain.
b) State the different characteristics of Skewed distribution. 05
c) Answer the following questions: - 05=2+3
(i) Significance of the central limit theorem
.. : . % N—-n
(ii) Given: e 1
Write down various inference one can observe from the above equation.
d) The procedure of testing hypothesis requires a researcher to adopt several 2
steps. Describe in brief all such steps.
PART - B
a) 200 digits were chosen at random from a set of tables. The frequencies of 08
the digits were:
Digit 0 | 2 3 4 5 6 |7 g 9
Frequency | 18 |19 |23 |21 |16 |25 |22 |20 |21 15
Calculate x2. Table value = 16.919
b) Present your conclusions after doing analysis of variance to the following 08
results of the Latin-square design experiment conducted in respect of five
fertilizers which were used on plots of different fertility.
A B C D E
16 10 11 09 09
E C A B D
10 09 14 12 11
! B D E C A
15 08 08 10 18
D E B A C
12 06 13 13 12
C A D E B
13 11 10 07 14
Critical value at 3% = 3.26
c) (i) What purpose is served by calculating the Phi Coefficient (¢)? Explain. 04=2+2
(ii) If x? = 16 and N = 4, Find the Value of Phi Coefficient.
a) Explain with a neat diagram, Simple liner regression model. 06
b) What do you mean by multiple linear regression model? Explain with 04
equations.
c) Explain the following with respect to factor Analysis: 05=2+3
(1) Rotation
(i)  R-Type and Q-Type factor analysis
d) Explain the merits and dements of Factor analysis. 05

L |
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Paper / Subject Code: TEL187 /7 2)statistical Models for Intormation Science

Q6 a)

b)

c)

Q7 a)

c)
Qs a)

b)

c)

Write a short note on:

Precautions in applying chi-square test.

Below are given the yield per acre of what for six plots entering a crop
competition, there of the plots being sown with wheat of variety A and
Variety B.

Yields in fields per acre
Variety :
1 2 3
A 30 32 22
B 20 18 16

Set up a table of analysis of variance and calculate F. State whether the
difference between the yields of two varieties is significant taking 7.71 as
the table value of F at 5% level for Vi=1and V2 =4

Explain using various steps, centroid method of factor analysis.

PART -C

Difference between survey and experiment.
Suppose that a population consists of five households A, B, C, D and E.
Their monthly income is as follows:

Households A B c D .
Monthly 0 5 600
income (Rs) | 10000 | 7:400 | 12,000 20,00 :

Assuming that a sample of three households A, C and D is taken, find out
sampling and non-sampling errors.
State the basic assumptions of the analysis of variance.

It takes ship A 10 days to cross the Pacific Ocean, ship B taken 15 days and

ship C takes 20 days.

(i) What is the average number of days taken by a ship to cross the Pacific
Ocean?

(ii) What is the average number of days taken by a cargo to CTOss the
Pacific Ocean when the ships are hired for 60 days?

A company is engaged in the manufacture of Car tyres. Their mean life ig

42,000 km with a standard deviation of 3,000 km.

A change in the production process is believed to improve the quality of

tyres. A test sample of 28 new tyres has a mean life of 43,5.00 km.

Do you think that the new Car tyres are significantly superior to the earlier

one? Test the hypothesis at 5 percent level of significance.

Given Critical Value =1.703

Explain the meaning of analysi

of analysis of variance for one-

s of variance. Describe briefly the technique
way and two-way classification.

(93}
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Paper / Subject Code: TE1191 / Ethics and Entrepreneurship

TE1191
~— Total No. of Printed Pages: 02
T.E - (IT) (Sem-V) (Revised Course 2019-2020)
EXAMINATION JULY 2023
Ethics and Entrepreneurship
[Time: 3 Hours] [Max. Marks:100]
Instructions: 1) Answer any five questions in all.
2) Answer any two questions each from Part- A and Part-B.
3) One question has to be answered from Part — C.
4) Figures to the right indicate marks.
5) Avoid writing answers in long, undifferentiated paragraph format.
PART-A
‘ Q1 a) What are the ethical responsibility of engineers? (06+06+08)
b)  Write a short note on whistle-blowing.
_— ¢)  Explain Kohlberg's Theory of moral development.
Q2 a) Explain the term inquiry. Discuss in brief any two types of inquiry. (08+08+04)
b)  What is Utilitarianism ethical theory? Explain the two types of ulilitarianism.
c)  Write a short note on Rights of Engineers.
Q3 a) What are copyrights? Explain in brief. (04 +0 6-+06+04)

' b)  Explain the IEEE code of ethics.
c)  What are the factors affecting ethical behaviour?

d) Explain the concept of risk benefit analysis.
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Qs

Q6

Q7

Q8

Paper / Subject Code: TE1191/ Ethics and Entrepreneurship

PART-B
Explain the concept of entrepreneurship.

How do we assess the viability of the project?

Explain project life cycle.

Explain Danhof's classification of entrepreneurs.

Explain in brief the different sources of finance.

What are the skills required by an entrepreneur?

Explain the different components of the funds flow statement.
Explain the process of capital budgeting.

Explain the concept of breakeven analysis.

PART-C
Explain environmental ethics in detail.

What is a lease? Explain financial lease.

Differentiate between equity capital and debenture capital.

Explain the fixed assets in a balance sheet.
Explain the importance of capital budgeting.

Explain the profit and loss account.

TE1191
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Paper / Subject Code: TE1190_3 / OPEN ELECTIVE - Internet of Things

TE1190 3

Total No. of Printed Pages: 2
T.E - (IT) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JULY 2023
OPEN ELECTIVE - Internet of Things

[Time: 03:00 Hours] [Max. Marks: 100]

e

Instructions:1. Answer any five questions, two from part A, two from part B and one
from part C.
2. Make required assumptions if any.
PART A

Q.1 a) Explain and compare any 2 types of communication models in [oT.
b) Define Internet of Things. List and explain any 5 characteristics of IoT.

c) Write a note on any 3 IoT enabled technologies
‘ Q.2 a) Compare IoT and M2M systems. Mention any 2 applications of M2M systems.

b) Explain M2M architecture with neat diagram.
¢) Write a note on NETCONF.

Q3 a) Explain the characteristics of an 10T system. List any 3 applications of IoT.

b) Write a note on SNMP. List any 3 disadvantages of SNMP.

& 0 00 NN AN NN NN

c) Write a note on any type of Smart systems that make IoT domain.
PART B

Q4 a) Ilustrate the different types of control flow statements available in Python.

b) Write a python program to demonstrate different file operations.

c) Explain lists and tuples in python with example.
Q.S a) Write a program using functions to solve x = 2+3 (8/9)* 4.5
' b) Write a note features of python programming language.

¢) What is an IoT device? Explain with neat diagram, components of IoT device.
Q.6 a) Write a note on GPIO pins in Raspberry Pi.

b) Write a note on interfaces used in Raspberry Pi.

c) Write a python program to add all the elements of a list.

S U L A 0 U N SN O O

d) IfL1=[20,40.4, 'data] is a list in python, then display result of the following:
1. len(L1)

2. Ll.append("info")
print(L1)




Q.7

Q.3

Paper / Subject Code: TE1190_3 / OPEN ELECTIVE - Internet of Things

TE1190 3

3. LI[1]=LI[1]+4.5
print(L1[H])
PART C
a) Explain the IOT Deployment Level-2 using suitable example 6
b) List any 5 network operator requirements of IoT. 5
¢) Write a note on Operating systems in Raspberry Pi. 4
d) Explain any 5 data types/structures used in python. 5
a) Write a note on physical design of JoT. 4
b) Write a note on Network Function Virtualization. 5
c) Explain various components on Raspberry Pi board. -
d) Write a python program depicting the concept of classes and objects. 4
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Paper / Subject Code: TE1182 / 1)Cloud Computing

Total No. of Printed Pages: 2

[Time: 3:00 Hours]

Q1

Q2

Q3

Q4

Qs

T.E - (IT) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JUNE 2023
Cloud Computing

: tecture of amazon web
services.

/—

TE1182

[Max. Marks: 100]

Instructions: 1) Answer two questions [rom Part A, two questions from Part B each &
one question from Part C.
2) Make suitable assumptions if required.
PART - A

a) Explain various cloud deployment models. 8
b) Explain application availability and reliability with respect to cloud computing. 6
¢) Explain the different techniques of implementing virtualization. 6
a) Write a note on the characteristics of IaaS. 6
b) Explain the challenges in cloud computing. 8
c¢) Explain the following approaches of virtualization: 6

i) Full virtualization

ii) Para virtualization
a) What is virtualization? List benefits of virtualization. 6
b) Explain the following cloud services. 6

i) Software as a Service (SaaS)

i1) Platform as a Service (PaaS)
c) What is cloud computing? List the advantage and disadvantages of cloud 8

computing?

PART - B o

a) Explain cloud security principles using ical life examples. 8
b) Explain the working of simple storage service. 6
¢) Explain briefly the modules of Hadoop. 6
a) Write a note on google cloud platform. 6
b) Explain briefly the risks and security concemns involved in cloud computing. 6
¢) With the help of a neat diagram explain the basic archj 8



Q6

Q7

Q8

b)
c)

Paper / Subject Code: TE1182 / 1)Cloud Computing

TE1182
With the help of a neat diagram cplain security reference architecture of cloud. 8
Write a note on AWS code deployv. 6
Write a short note on cloud management strategies. 6
PART-C
Explain briefly the cloud security controls. 6

What is a fault tolerant cloud computing system? List & explain basic 6
characteristics of such a system.

Explain the different types of server virtualization techniques. 8
Explain any two compute services offered by AWS. 6
Explain briefly the technologies used for deploying web services. 8
Explain briefly the data security strategies used in cloud. 6



Paper / Subject Code: TE1181 / Theory of Computation

TE1181
Total No. of Printed Pages: 04
T.E - (IT) (Sem-V) (Revised Course 2019-2020)
EXAMINATION JUNE 2023
Theory of Computation
[Time: 3:00 Hours] ) [Max. Marks:100]

Instructions: 1. Answer any five questions by selecting 2 Questions from PART A & Part

B and one from Part C.
2. Make necessary assumptions if required.

PART - A
Ql a) Construct a state diagram of DFA recognising the language
Where Y:{a, b}

i) L ={w/lengthof wis at least 4 and the third last letter is b}
i) L= {% contains odd number of a's and single b }

b) Let M1 and M2 given below be the finite automata's recognizing languages L1

and L2 respectively

a a a b

b
A A {
v, 0 - _"QKT/ D)

Draw Finite Automata's accepting the following languages:
L1 nLl2 ii)Ll1-12

¢) Prove the following grammar is ambiguous
S—>5+«S5/S-5/(S)/id
Obtain the unambiguous grammar from the same

d) Convert the following grammar to Chomsky Normal Form
S—alaA|B
A - aBB|¢
B— Aa|b

Q2 a) Consider the following Regular Expression R: (ab + b)*/ a(ba)*
1) Construct a E-NFA corresponding to R
ii) Construct a DFA from E?!’FA
iii) Obtain a Minimized DF

05

05

05

05
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Paper/ Subject Code: TEILS1 / 'Lheory of Computation

TE1181

b) Convert the following grammar to Greibach Normal form
S—>XYb/a
X —aaX/Y
Y — bXb

c) Obtain a CFG corresponding to the following PDA
§(q0,0,29) = (qo, XZo)
6(qo,0,X) = (qo, XX)
8(qo, 1, X) = (g1, €)
6(q1,1,X) = (q1,9)
6(qu,& X) = (q1,€)
5(q1.€ 20) = (qu. €)

a) Construct a top-down PDA for the following grammar
S—- S+X|X
X = X=Y|Y
Y = (S)]id

b) Convert the following NFA to DFA using subset construction method where
NFA N=({Q0, QI, Q2}, {0,1}, {QO0}, {Q3}) and transition table is as follows.

Current state Input Next state
Q0 0.1 Q0
QO 1 Ql
Ql 0,1 Q2
Q2 0.1 Q3

c¢) Using Pumping Lemma theorem prove that the language.
L= {1™0™1" } is not a context free.

d) What is a null and a unit production?

PART-B
a) Construct a Turing Machine that accept the following language
L= {x€{a,b,c}'| x contains a substring chaabc}

b) Construct a Turing Machine that reverses the input string.
Consider the reverse function as Rev: {a,b}" = {a,b}". Trace a sty

[
Y. o= : 3 : Ngiaba on
consTucizd machine by showing contents of the tape. '

)
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Paper / Subject Code: TE1181 /7 Theory of Computation

¢) Write a short note on the following
i) Linearly Bounded automata
i) Chomsky hierarchy

a) Construct a Turing machine that compute n mod 4; n>=1 & replace the input
string by the output of the operation on the tape.

b) Write a short note on the following:
i) Rice Theorem
ii) Unrestricted grammar
iii) Context sensitive grammar

c) Explain a halting problem in Turing Machine.

TE1181

06

06

08

06

a) Design a Turing Machine to delete a symbol by changing the tape contents from 08

Xyz to Xz where
xe (Qu{a),yeXu{dlandz€ Y. Assume that ), = {x,y,2}.

b) Design a Turing Machine that computes the following function
F(X,Y)=5X+2Y

¢) Construct a Turing Machine that recognizes the L = {a"b?"|n = 1}

PART-C
a) Construct a Moore machine that counts the occurrences of the substring pgpq
where £ = {p, q} and A= {0,1}. Convert the machine to a Mealy machine.

b) Convert the following grammar into Greibach Normal Form
S- PQ
P> QS|x
Q- SPly

¢) Construct a Turing Machine that recognizes the
L={a%"|n=1} Describe the behaviour of the machine for the value n=4.

AACIASACLONACNINTLILAA DACEATA D 4 <
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Paper / Subject Code: TE1181/ Theory of Computation

a) Draw an €-NFA recognizing the following regular expression
(1+01)(11)* (010)* and convert it to NFA

b) Construct a PDA corresponding to the given CFG
P- PP|[P]|(P)I"
Describe the behaviour of the PDA for the following input string (1)}1E

c¢) Write a short note on halting problem.

TE1181
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Paper /Subject Code: TE1182/ 13Cloud Computing

TE1182
Total No. of Printed Pages: 2
T.E - (IT) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JANUARY 2023
Cloud Computing (Professional Elective)
[Time: 3 Hours] [Max. Marks: 100]

Instruction: 1) Answer any 5 full questions by selecting any two questions from Part-A,
any two questions from Part-B and any one question from Part-C.

PART-A
Answer any TWO questions from the following:
Ql a) What do you understand by cloud Computing? List the various advantages énd 10
disadvantages of using cloud computing.
b) Briefly explain the different cloud deployment models. ) 10
Q2.  a) Explain the following in detail: 12
i) laaS
ii) PaaS
iii) SaaS
hy Explain Reots of Cloud Computing. N
Q3 a) What is HBase? Describe the main component of the HBase Data model. - 8
b) How does data recovery operate in HBase architecture? 6
c¢) List and explain the characteristics of Cloud Computing. 6
PART-B

Answer any TWO questions from the following:
Q4 a). Explain the features of EC2.

b) Write a short note on the following: g
i)  AWS Simple Storage Services (S3)
iiy AWSRDS
¢) List the advantages of the Google Cloud Platform. 6
Q5 a) Explain the various Google Cloud Platform services. S
b) Explain the risk factors in Cloud Computing. 6
¢) Explain application availability and reliability with respect to Cloyq Computing. 6



Faper / Subjoct Code: Tidt 1827 DHCud Computing

Q6 a) Describe Cloud Security & Privacy. Explain the various privacy issues.
b) Describe any two Cloud Deployment tools.
¢) Explain security challenges & solutions with respect to Virtual Machines.

PART-C
Answer any ONE question from the following:

Q7 a) List few applications of Cloud Computing.
b) Explain the storage mechanism in HBase.
¢) Write a short note on the Cloud computing Stack.

Qs a) Write a note on the AWS Cloud Development Kit.
b) What is a fault tolerant Cloud Computing system? List and explain its basic
_ characteristics.
¢) Discuss any two Hadoop scheduling methods.

[A]
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Paper / Subject 'ode: TET156 / Dasabase Management & Query Proacessing

TE1156

Total No. of Printed Pages: 03
T.E. (Computer) Semester-V (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Database Management & Query Processing
[Time: Three Hours] [Max. Marks:100]

Instructions: 1. Answer any two full questions from Part-A. any two full questions from Part-B, and any
one full question from Part-C.

2. Draw neat diagrams wherever necessary.
3. Assume suitable data if required.
Part -A
QI a. Explain the three schema architecture of DBMS with a neat diagram 6)

b. Explain the various types of SQL joins 6)

c. Consider the following relational database schema consisting of the four ®)
relation schemas:
passenger (pid, pname, pgender, peity)
agency (aid, aname, acity)
bus (bid, bdate, time, src, dest)
booking (pid, aid, bid, bdate)
Answer the following questions using relational algebra queries:
i. Get the details about all buses from Mumbai to Delhi.
ii. Get passenger names for passengers who booked at least one bus.
iit. Get passenger names for passengers who do not have any bookings
iv. Find the details of all male passengers associated with Texas Agency

Q2 a. What are composite and multivalued attributes? How are they stored in a relation for a givenentity?  (4)
b. Draw an ER diagram for the given scenario: ©)
Suppose that you are designing a schema to record information about reality shows on TV. Your
database needs to record the following information: For each reality show, its name, genre,
basic_info and participants name. Any reality show has at least two Or more participants. A
For each producer, the company name, company country. A show is produced by exactly one
producer. And one producer produces exactly one show.

For each television, its name, start year, head office A television y i

. . may broadcast multi OWS.
Each show is broadcasted by exactly one televisjon, g ple sh
For each user, his/her username, password, and

: age. A user may rate multj
may be rated by multiple users. Each rating has Y tiple shows, and a show

ascore of O to 10,

c. Explain the insertion, deletion and modification anomalies in dat
d. Check whether the following set of functional dependencies are
or not?
Fl={A->C, AC->D, E->AD, E->H)
F2={A->CD, E->AH}

aba§e Management system. ©
€quivalent “)
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Paper / Subject Code: TEL1156 / Database Management & Query Processing

TEIL156

Q3 a. Explain with example the different types of unary relational algebra operators (6)

Q4

Q5

b. Consider the following insurance database: 8)
BOOK (Book_id. Title, Publisher_Name, Pub_Year)
BOOK_AUTHORS (Book_id, Author_Name)
PUBLISHER (Name, Address, Phone)
BOOK_COPIES (Book_id, Branch_id, No-of_Copies)
BOOK LENDING (Book_id, Branch id. Card No, Date Out. Due_Date) LIBRARY BRANCH
(Branch_id. Branch Name, Address)
BORROWER (Card_No, Name, Address, Phone)

Give an expression in SQL to express each of the following queries:

a. How many copies of the book titled The Lost Tribe are owned by the library branch whose
name is "Sharpstown"?

- b. For each library branch, retrieve the branch name and the total number of books loaned out
from that branch.

¢. Retrieve the names of all borrowers who do not have any books checked out.

d. Create a view of all books and its number of copies that are currently available in the Library.

c. Differentiate between: 6)
i. Binary relationship and ternary relationship
ii. Full functional dependency and partial functional dependency
iii. Database schema and Database instance
Part B
a. Explain ACID properties in transaction with an example (6)
b. Describe the cautions waiting, no waiting and timeout protocols for (6) deadlock prevention. (6)

c. Explain the steps involved in Query Processing in database system with the help of neat diagram. (8)

a. During its execution, a transaction passes through several states. With the help of a neat diagram (5)
explain the various states. ' ‘
b. Explain strict two-phase locking protocol. What benefit does strict two- phase locking provide? (5)
What disadvantages result? .
¢. Explain the different types of NoSQL databases. ©6)
d. Letrelations r1 (A, B,C) and r2(C,D,E) have the following properties: 1l has 20,000
s 4y 217 . R t -
45,000 tuples, 25 tuples of 11 fit on one block, and 30 tupl uples, 2 has  (4)

es of r2 fit on one block. Estimate the

number of block transfers and seeks required, using each of the following join Strategies:

a. r1"r2 using Nested-loop join.
b. rl *r2 using Block nested-loop join

[\
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TE1156

. What is concurrency control? Explain optimistic concurrency control technique.

. Consider the following classes of schedules: serializable. conflict- serializable, view-serializable,

recoverable, avoids-cascading-aborts, and strict.
T2: R(X), T3: W(X), T3: Commit, T1: W(Y), T1: Commit, T2: R(Y), T2: W(Z), T2: Commit

. Explain the different measures used in calculating the query cost

Part C

. Arelation R is defined as follows.

R (name, street, city, state, postal_code)

Here, name is unique, and for any given postal code, there is just one city and state. Set F of
functional dependencies for the given relation R is: F = {name — street, name — city, name —
state, name — postal_code, postal_code — city, postal_code —— state}

i Find the candidate keys?
ii. Is R in 3NF? 2NF? Explain why?
iii. If R is not in 3NF, normalize it into 3NF relations.

. Discuss the actions taken by the read-item and write-item operations on a database.

What do you understand by union compatibility? Which relational algebra operations requires that
the relations must be union compatible?

. Differentiate between pipelining and materialization with respect to query processing.

Explain the following concurrency problems that can occur in database:

L. Lost update problem
ii. Dirty Read Problem.
iii.  Unrepeatable read problem

. Explain SQL trigger with the help of an example.

. Define and explain the following terms with example:

1. Metadata
ii. Aggregation
ili.  Recursive relationship

. How is NoSQL database different from a relational database?

F0371655580FC89DE9 2EA3AI3FCOEgS
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Paper / Subject Code: TE534 / Intelligent Agents

TES34
Total No. of Printed Pages: 3
T.E. (Information Technology) Semester-V (Revised Course 2016-17)
EXAMINATION JANUARY 2023
Intelligent Agents
[Time: Three Hours] [Max. Marks:100]
Instructibns: 1. Answer any 5 questions by choosing as follows:
Two questions from Part - A
Two questions from Part - B
One question from Part - C
2. Make suitable assumptions if necessary.
3. Figures to the right indicate full marks.
PART A
’ Q1 a. Discuss whether/why the task environment for a ‘Part Picking Robot' would be: 4
i) Sequential or Episodic
ii) Discrete or Continuous
b. Discuss any 5 constraints involved while solving a crypt arithmetic puzzle as a constraint satisfaction 5
problem.
¢. Consider the following state space and heuristics. Let S be the start state and G be the goal state. 6
i) Find the solution using A* algorithm.
i) Justify whether the optimal solution is guaranteed to be found.
'{/‘.I'g "-! ch‘li}_; h[ﬂ’
I = 5 4.8
i ("1 \', ' "' :b A ) 3
. PN TN AN A B i 6
nd W e I ¢ 2
O 5
N T N G | o
d. Explain 'alpha-beta pruning’ with a suitable example. 5
' Q2 a. Compare search space traversals using Depth First Search and Iterative Deepening Depth First Search 6
algorithms with a single suitable example.
b. GI'V.CH the follqwmg start state for Tic-Tac-Toe game, find the BEST MOVE for MAX player "X using 5
minimax algorithm.
o) X
X
X010
c. Define unification. Why is Unification algorithm needed in predj ;
predicates, find the 'unifier' if it exists: ec In predicate calculus? For the following 4
sibling(Y, sister (Y), brother (Y))
sibling (bob, ann, Z)
d.

Explain reasoning using forward chaining with a suitable example

1
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Paper / Subject Code: TES34 / Intelligent Agents

TES34

Define validity and satisfiability and prove the following:
i) (AVB) A(-mAV-B) is satisfiable but not valid.
il) = (AAB) is tautologically equivalent to (HAV-B)

. Convert the following sentences to clause form and use Resolution Theorem to prove that "If Johnisa 8

light sleeper, then John does not have any mice."

1. All hounds howl at night. , -

2. Anyone who has cats will not have any mice.

3. Light sleepers do not have anything which howls at night.

4. John has either a cat or a hound.

. Write a note on "Semantic Networks".

b

PART B

. An agent is at home and needs to buy milk and a hammer. Illustrate the partial order plan (POP) for the §
tasks he has to perform. Define 'linearization’ of a POP and show any 1 linearization of the POP for ‘
buying milk and a hammer.

. Write a STRIPS plan to specify initial state, goal state and actions for the following blocks world 9
problem: _

State the axioms of probability.

Explain any 2 applications of Bayes” Rule.

. Consider a test to detect a disease that 0.1 % of the population have. The test is 99% effective in
detecting an infected person. However, the test gives a false positive result in 0.5 % of cases. If a

person tests positive for the disease, using Bayes’ Rule what is the probability that they actually have

it?

. Define Entropy (E) and Information Gain (IG).

Calculate the Entropy and Information Gain for the following training set, and find the root attribute 10

for a Decision Tree to predict "Buy".

Age Mileage | Road Tested Buy ‘
Recent Low Yes Buyv
Recent High Yes Buy vV

Old Low No Don't buy X
Recent high No Don't buy %

[e) 90N

. Discuss the Human contributors involved when designing an Expert System.
. Describe Reinforcement Learning. Discuss with an example.
. Discuss the working of an artificial neuron. Explain any 2 activation functions that can be used.

o N A\
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Q8 a

Paper / Subject Code: TES34 / Intelligent Agents

PART C
Solve the following crypt arithmetic puzzle. Explain the process.
RON
“WON
GOAT"

- Justify the need for ‘Truth Maintenance Systems'.

Define the following terms w.r.t. unification:
D Skolemization
1) Most Generic Unifer

Explain with examples:

i) Syntactic Analysis

ii)  Semantic Analysis

lii)  Pragmatic Analysis
Discuss with examples:

) Prior Probability

ii)  Conditional Probability

Elaborate on any 2 well-known expert systems that revolutionised AL

Describe the "Learning Rule” w.r.t. Neural Networks.

TES34

[« 23



Paper/ Subject Code: TEE1186 / HComputer Graphics

TE1186
Total No. of Printed Pages: 3
T.E - (IT) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JANUARY 2023
1)Computer Graphics
[Time: 3 Hours] [Max. Marks:100]

Instructions: Answer any two questions each from Part A. Part-B and any one question from
Part-C.

PART A

QI a) Digitize the circle centred at the origin with diameter 12 units using midpoint  [8mks]

circle algorithm.

b) Explain Cohen Sutherland Hodgeman polygon clipping algorithm with neat [6mks]
diagram.

¢) For quadrilateral ABCD, A (15, 10), B (-20, 20), C (-20,-10), D (15, 10). Apply [6mks]
following transformations to the above quadrilateral:
i) If quadrilateral is translated 10 units to right and 15 units up
ii) If quadrilateral is rotated 450 in clockwise direction
iii)  If the quadrilateral is scaled 2 times its size.

Q2 a) Explain in detail window to viewport coordinate transformation. [8mks]
b) Give the algorithm for DDA line drawing. [6mks]
¢) Determine the interior and exterior region of the following polygon using [6mks]

i) Odd Even Rule
it) Non Zero Winding Rule

68AF7EF646F2378AB3E0042233A86 155




i“aper / Subject Code: TE1186 / Computer Graphics

TEL186
Q3 a) Illustrate the manner in which Bresenham's algorithm can be used to draw a line [6mks]
with end points (15, 15) and (20, 21).
b) Differentiate between raster scan systems and random scan systems [6mks]
¢) Clip the following polygon in figure using Weiler Atherton polygon clipping [8mks]
algorithm
PART B
Q4 a) Explain and give matrix representation for following transformations w.r.t 3D [6mks]
i) Reflection ii) Translation (iii) Shearing
b) Explain the following visible surface detection method. [6mks]
i) Back Face detection method
i) Depth sorting method
c¢) Explain design steps of animation sequence in computer animation. [8mks]
Q5 a) Write a short note on the following 3D concepts. [6mks]
i) Depth Cueing
i) Exploded and cutaway views.
b) Explain the YIQ color model. [6mks)
c) Explain motion specification w.r.t. animation. [8mks]
Q6 a) Explain Computer animation language. [6mks]
b) Describe the CIE chromaticity diagram. [6mks]
¢) Explain coordinate axis rotation w.r.t. 3D [8mks]

i) X-axis rotation  ii) y-axis rotation
iii) Z-axis rotation

68AF7EF646F2378 AB3EG042233A86155



Q7

Q8

a)
b)

c)

a)
b)

c)

d)

Paper / Subject Code: TEL186 / 1)Computer Graphics

PART C

Explain boundary Fill algorithm in detail.

Explain the following w.r.t. 3 dimensional display methods.

i) Parallel Projection

ii) Perspective projection

Derive the matrix representation for the following 2-D representation.
i) Translation ii) Rotation

iii) Scaling

Define Object space method and image space method.
Reflect the square A(0,0),B(0,1),C(1,1) and D(1,0) about the y-axis and then
enlarge it to twice its size

TE1186

[6mks]
[6mks]

[8mks]

[4mks]
[6mks]

Explain the steps involved in 3D rotation about axis that is parallel to coordinate [6mks]

axis.
Whrite short note on area sub-divison method for visible surface detection.

68AFTEF646F2378 AB3E0042233A86155
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Paper / Subject Code: TE1190_1/ OPEN ELECTIVE - Cloud Computing

"

. TE1190_]

Total No. of Printed Pages: 2

[Time: 3 Hours]

T.E - (IT) (Sem-V)(Revised Course 2019-2020)
EXAMINATICON JANUARY 2023
OPEN ELECTIVE - Cloud Computing

from Part B and one question from Part C.
2) Make suitable assumptions if required.

Part A

Q1 Answer any two questions from the following.

Q2

Q3

Q4

Q5

a)
b)
<)
d)

a)

b)

c)

a)
b)

<)
d)

b)
©)

a)
b)
<)

With neat diagram explain architecture of HBase.

State uses of cloud computing to small business. ,
Discuss in details Infrastructure as Service with suitable examples.
Explain architecture of cloud computing.

Discuss following important characteristics of cloud

1) Scalability and Reliability

ii) High performance and optimization .

Compare and Contrast features provided by public and private clouds.

"Cloud Computing system have to be fault tolerant if business have to sustain"
Justify giving proper scenarios and examples. '

What is Server Virtualization? Explain different types of Virtualization?
List important services provide as software as service by different cloud
providers. :

Cloud computing still face some major challenges and risk. Discuss
Different existing technology features are inherited by present cloud
computing .List technology and features from each technology.

PART B

Virtual machine security is at most priority in cloud computing. Explain what
are security threats and have it is resolved. ‘

List and explain different security aspects of cloud computing,

What is cloud economics? Discuss different criteria to consider when migrafing
to cloud environment

List some product/Services provide by Amazon cloud.
What are differeqt advantages of having layered architectyre,
State the criteria for selecting the appropriate cloud platform_

1

[Max. Marks: 100)

Instructions:1) Answer any five questions by selecting two questions from Part A and two

)
Q)
(6)
&)
(6)

(8)
(6)

(6)
3)

(6)
&)

(M

7
©

(8)

-(6)

(6)



Q6

Q7

Q8

Paper / Subject Code: TE1190_1/ OPEN ELECTIVE - Cloud Computing

TE1190 ]

a) Company "Smart Business" wants to host their applications on Google cloud. (6)

State steps to deploy applications on google cloud platforms. .
b) List and explain top threats to cloud computing. (6)
¢) Write short note on Google (8)

i) Compute Engine ii) Developers tools

. PARTC

a) Explain cross data centre replication. )
b) State advantages and disadvantage of deploying business on cloud using (8)

platform as service.

‘c) What do you mean by VM mlgratxon‘7 State p0351ble reasons and advantages of 7

VM migration.
a) State different aspects of data and application sec&nty .
List and explain different cloud adaptlon barriers. ) (8;

)

T
c) Write short note on Hadoop file system and Uise of it to solve different problems. (5



Paper / Subject Code: TE1190_3 / OPEN ELECTILVE - Internet of Things

TE1190_3
Total No. of Printed Pages: 2
T.E - AT) (Sem—V)(Revxsed Course 2019-2020)
EXAMINATION JANUARY 2023 4
OPEN ELECTIVE - Internet of Tlungs S
[Time: 3 Hours] | \ [Max Marks 100]

Instructions:1. Answer ﬁve questlons two from part A, two from part B and one ﬁ'om part
C. \ ;
2. Make required assumptlons 1f any.

Q1 a) Compare Request Response and Excl;::sﬁr'le‘ pAalr Commnmcatlon mode]s in IoT W1th 07
diagram . , \- o . ‘ ~
b) Define Intemet of Thmgs Explam home automatlon using. IoT N 07
c) _Exp]am the IOT Deployment Leve1-4 using su1tab1e example L5 ' | 06
Q2 a) Explam the network operator reqmrements in IoT 3 - ::’N | K A 0l7
: b) Explam M2M archltecture with neat diagram. - 2 o 3 » .;i .06
c) Write a note a YANG Explaln any leaf and leaf list data nodes in: YANG w1th 07
example.
Q3 2a) Dlstmgulsh between REST based and WebSocket based IoT APIs. . 06
b) Wnte a note on Software Deﬁned Networkmg and OpenFlow Switch. 06
c) Wnte a note on Smart mty and smart agnculture c 08
| | PART B
Q4 a) Wﬁte a python program"to' ' : 06

1. Createa dlctlonary for the followmg data
2. Dlsplay the keys and the values of the dlctlonary separately.
3. ‘Dlsplay the value with key=3 -

1 . Seej"‘/a
2 Tanvi
13 ’ By Rucha
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Qs

Q6

Q7

Q8

Paper / Subject Code: TE1190_3 / OPEN ELECTIVE - Internet of Things

TE1190_3
Write a.python program to calculate factorial of a number using function. 08
Tllustrate the different types of stnng operat:ons available in Python; 06
Explain the 3 interfaces used in Raspberry Pi. . 06
Write a note Components of IoT device using neat diagram. ’ 06
Write a note on Linux in Raspben'y Pi. ' » ' 04
Mention any 1 application of Raspberry Pi. o : 04
Write a python program to search an element in the list. o . 05
Mention any 5 features of Python Programmmg language | “ 05

Write a python program to develop a fire alarm system W1th ﬂame sensor and buzzer 1
or red LED. Mentlon all the assumptions. - '

PART C
a) Write a note on CIoud computmg and embedded systems usmg IoT N 06
b) Explam how M2M 1s dlfferent from IoT systems j} - = " 06
c) Write a python program to create a class STUDENT create an object to 08

represent a student and take input as roll no and name and display the same
using class methods.

Write a note on features of IoT - - . 06
Wnte anote on NETCONF-YANG systems = » 04
Write a detalled note on Raspberry Pi. , : 06
Write a python program deplctmg the followmg concepts g 04
1) Inhentance Ci) Operator overloadmg |

2
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Paper / Subject Code: TET185 / Hinternet of Things

Total No. of Printed Pages: 2

[Time: 3 Hours]

Q1

Q2

Q4

Q6

T.E - (IT) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JANUARY 2023
Internet of Things (Professional Elective)

Instructions: 1) Answer ANY Two Questions from Part A

a)
b)
a)
b)
a)

b)

a)

b)

a)

b)

a)

b)

2) Answer ANY Two Questions from Part B
3) Answer ANY One Questions from Part C
4) Make Suitable Assumptions, Whenever Necessary

Part-A
What do you understand by the term 1.O.T and explain its definition & all its
characteristics in detail?
Write a short note on the following: Wireless Sensor Networks, Cloud
Computing. Big data analytics and Communication protocols?

State and explain the differences between IoT and M2M in detail?
Explain the basics of [oT System Management with NETCONF?

Eaplain Home based 10T sy siems in detait along with an example?
Explain Software defined networks?

' Part-B
Explain about Python Programming. along with the Language features of
Python?
Explain file handling & data/time opcrations in Python Programming?

Explain the Raspberry Pi Hardware, along with all its features?

Write & explain in detail a python program with Raspberry PI which helps in
interfacing any one external gadget of your choice?

Write a shot note on the following Python packages: JSON, XML, HTTP Lib &

URL Lib?

Explain the process of controlling output & reading inpﬁt from pins in a
Raspberry Pl in detail?

TE1185

[Max. Marks: 100]

(10]
(10]
[10]
(10]
(10}
(10]
(10]
(10]
[10]
(10]
(10]

[10]



Q7

Q8

.Paper / Subject Code: TE1185/ Hinternet of Things

TEII8S

Part-C

a) Explain agriculture based IOT systems in detail along with a suitable example?
b) Explain in detail network function virtualization?

a) Explain the various Data Structures involved in Python Programing?
b) Write a note on Python program with Raspberry PI?

(10]
(10]

[10]
[10]

Xol



Paper / Subject Code: TE1182 / 1Cloud Computing

TEI182
Total No. of Printed Pages: 2
T.E - (IT) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JANUARY 2023
Cloud Computing (Professional Elective)
k [Time: 3 Hours] ' [Max. Marks: 100]

Instruction: 1) Answer any 5 full questions by selecting any two questions from Pait-A,
any two questions from Part-B and any one question from Part-C.

PART-A
Answer any TWO questions from the following:
Ql a) What do you understand by cloud Computing? List the various advantages and 10
disadvantages of using cloud computing. ' i
b) Briefly explain the different cloud deployment models. 10
Q2 a) Explain the following in detail: 12
i)" laaS '
ii) PaaS
iii) SaaS
by Explain Roots of Cloud Computing. Q
Q3 . a) Whatis HBase? Describe the main component of the HBase Data model. 8
b) How does data recovery operate in HBase architecture? 6
- ¢)- List and explain the characteristics of Cloud Computing. .6
PART-B
Answer any TWO questions from the following:
Q4 a) Explain the features of EC2. 6
b) Write a short note on the following: 8
i) . AWS Simple Storage Services (S3) '
ii) AWSRDS
c) List the advantages of the Google Cloud Platform. 6
Q5 a) Explain the various Google Cloud Platform services. g
b) Explain the risk factors in Cloud Computing. 6
¢) Explain application availability and reliability with respect to Cloug Computing. 6

PR NDDROSA A e, S
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Paper /subject Code: TRI82 7 HCIoud Computing

Q6 1) Describe Cloud Security & Privacy. Explain the various privacy issues.
b) Describe any two Cloud Deployment tools.
c) Explain security challenges & solutions with respect to Virtual Machines.

PART-C
Answer any ONE question from the following:

Q7 a) List few applications of Cloud Computing.
b) Explain the storage mechanism in HBase:
¢) Write a short note on the Cloud computing Stack.

Q3 a) Write a note on the AWS Cloud Development Kit.
b) What is a fault tolerant Cloud Computing system? List and explain its basic
characteristics.
¢) Discuss any two Hadoop scheduling methods.

IDTEBGT G U OBOSAFE ARG oS
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Paper / Subject Code: TE1183 / 2)Software Testing & Quality Assurance

TE1183
Total No. of Printed Pages: 3
T.E - (IT) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JANUARY 2023
Software Testing & Quality Assurance (Professional Elective)
[Time: 3 Hours] [Max. Marks: 100]

Instructions: 1. Answer five questions. At least two from Part A, two from Part B and
one from Part C.
2. Assume suitable data if necessary

PART A
Ql a) Compare White box and black box testing techniques? Also discuss (8 mks)
the objectives of testing in software development.
b) Identify and explain the 6 categories of quality characteristics of ISO (6 mks)
9126 Quality model.
c) Elaborate on the objectives of Verification and Validation (4 mks)
d) What is a test case? (2 mks)
Q2 a) Relate static and dynamic unit testing. (3 mks)
b) Given the following program. generate a Control flow graph for the (7 mks)
same.

int main() {
int a=0, b=1,c, i, number;
cout<<"Enter the number of elements: ";
cin>> number;
cout<<a<<" "<<be<" ")
for(i=2;i<number; ++i)
{
c=a+b;
cout<<e<<" "
a=b;
b=c;
}
return O;
}
¢) Describe the concept of Data flow anomaly? Explain type 1, type 2,
and type 3 anomalies with examples.

d) Identify any 3 path selection criteria used in Control flow testing.

(7 mks)

(3 mks)

2D7FD673976IADDBC56FFA534ZBD5BA9



Q4

Q5

Qo6

Q7

Paper / Subject Code: TEL183 / 2)Software Testing & Quality Assurance

a)
b)
c)

a)

b)

c)

a)

b)
c)

a)

b)

Elaborate on Mutation testing with an example
Discuss any 2 approaches for debugging
Compare the Mc Call's quality model and the ISO 9126 model.

PART B

Elaborate on the importance of Integration testing. Also discuss the
granularity of system integration testing

Discuss the 4 key concepts of Functional testing. What do you mean
by the Error guessing technique

Comment on the need of automated testing tools

Using an appropriate example, elaborate on Equivalence class
partitioning technique. Compare the Boundary value analysis and EC
partitioning techniques.

Discuss the different types of Interfaces and some Interface errors.
Discuss any 2 hardware design verification tests used in system
integration testing.

Explain the purpose of a System test plan. Also discuss the Outline of
a System test plan

Elaborate on the characteristics of testable requirements

Sketch and explain the state transition diagram for a Test case

PART C

Discuss characteristics of Automated test cases

Consider a Hotel that deducts luxury tax based on adjusted
income (AGY) according 1o the following rules:
If AGLis between $1 and $19,500, the tax due is 59
If AGIis between $19,501 and $48,500, the (ay due ;
AGL
If AGI i n $4 a il :
o A(éII.IS between $48,501 and $70 billion, the ¢y due is 109,
Determine the Equivalent Classes and sample tes ¢

oro]g

of AGT.
$ 7% of

ases,

¢) What is Big bang approach of system integration testing
- 5

(8]

2D7FD6T39761 ADDBCS6FFAS342B )5 4

TE1183
(8 mks)
(6 mks)
(6 mks)
(8 mks)
(6 mks)

(6 mks)

(8 mks)

(8 mks)
(4 mks)

(8 mks)

(6 mks)
(6 mks)

(6 mks)

(8 mksg)

(6 mks)



Paper / Subject Code: TE1183 / 2)Software Testing & Quality Assurance

TE1183

Q8 Write short notes on the following: (4*5=20mks)
a) Static and dynamic data flow testing
b) Error, Fault, Failure and Defect.
¢) Data flow graph and how is it constructed
d) Test Levels

2D7FD6739761 ADDBCS56FFA5342BDSBA9




Faper / Subject Code: TETIS0 / Database Managemeni System

TE1180

Total No. of Printed Pages:3
T.E. (Information Technology) Semester-V (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Database Management System
[Time: Three Hours] [Max. Marks: 100]

Instructions: 1) Attempt two questions from Part-A, two questions from Part-B and one from
Part-C.
2) Figures to the right indicate marks.
3) Make suitable assumptions wherever necessary.
PART-A

Q1 a) Why would you choose a database system instead of simply storing data in files? When would it [6]
make sense to use a database system?

‘ b) Explain the role of database administrator in DBMS. (6]

¢) A company has several departments. Each department has a supervisor and at least one employee. [8]
Employees must be assigned to at least one, but possibly more departments. At least one employee
is assigned to a project, but an employee may be on vacation and. not assigned to any projects. The
important data fields are the names of the departments, projects, supervisors and employees, as
well as the supervisor and employee number and a unique project number. Construct an E-R
diagram for the company. Document all assumptions that you make about the mapping constraints

Q2 a) Describe the following relational Algebra operations giving one example for each [6]
i) Natural Yoin
i) Rename operator
iii) SET Operators

b) Consider the following schema: 8]
Suppliers (SID,SNAME,ADDRESS)
Parts (PID,PNAME,COLOR)
Catalogue(SID,PID,COST)
For each of the following queries, give an expression in relation algebra:

’ 1) Find the names of suppliers who supply all parts.

if) Find the name of supplier who supply both Black and Blue parts
iii) Find the Details of Supplier who stay in Bangalore and who have not brou
iv) Update the address of supplier to "STREET 123" for supplier SID=231
v) Delete details of Supplier whose SID=321

ght 'red’ colour part

c) Difference between Tuple Relational calculus and Domain Relational Calculus [6]

Q3 a) Whatis the purpose of GROUP BY ORDER BY and HAVING clause in the SELECT statement  [6]

b) Consider the following tables g
Employee (EmpNO, name, skill, salary) (8]
Posting(PostionNQ, Skill)

F037) 6555BOFC]9DEY)| 2EASATFO26E0




Q4

Q5

Q6

Paper / Subject Code: TELIG) / watabase bhanagenicni Sysiem

TE1180

Duty_allocation (PostionNQ. EmpNO.date.shift)

Write SQL queries for the following

c)

b)

c)

i) Get Duty Allocation details for EmpNO "E123" for the month of May 2022

ii) Get employee details who work at PostingNO 321 but don't have skill of ‘waiter'
iii) Get employee names with skill of ‘chef who are assigned Duty.

iv) Give 10% salary Hike for employee who have skill as 'waiter'

v) Delete employees from employee table who are not allocated any duty.

Explain with examples how ANY and ALL operators are used in SQL [6]
PART-B

What do you mean by redundancy? How redundancy can be avoided?

[6]
(6]

Explain the following concepts
i) Functional Dependency
i) Transitive Dependency

iii) Prime attributes

Analyse the sample data in the following table carefully.

[8]

Invoice No | Product No | SaleDate | ProdDesc | VendCode | VendName QtySold | ProdPrice

211347 AAE33 3/25/98 Drill Bit 211 Black & Decker 3 295

211347 AR50 3/25/98 Drill 211 Black & Decker

29.99

211348 AR444 4/5/99 Screw 133 Acme

0.17

W
W

b)

c)

b)

i) Identify the functional Dependency.
ii) Find the key.
ii1) In which normal form the above relation is?

iv) Apply normalization on above Relation R until it cannot be decomposed further. Also, give
reasons for Decomposition.

Is BCNF stronger than 3NF? Justify your answer. [61

When do you say the decomposition is lossless decomposition? Explain with examples the [71
desirable properties of decomposition.

What do you mean by Multivalued Dependency (MVD)? Briefly explain using an example relation [7]
and then normalize the relation in 4NF.

Why do we need concept of Indexing? Distinguish between sparse Index and Dense Index.

(6]

Explain Query Processing. List and explain various steps involved query processing.

(71
2
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Q7 a)

b)

c)

Q8 a)

b)

c)

Raper / Subject Coae: 1Lt cul / Balabase blanagement System

TE1180

Write a note on Relational Query Optimization.

PART-C

Explain the following concepts with an example of each: Unary Relationship, Generalization and
aggregation.

Explain the difference between LEFT JOIN and RIGHT JOIN with examples.

Explain with example use of DISTINCTO), COUNT().SUM() aggregate functions used in sql.

What are the problem with null values?
Define the following with examples

1) Candidate key

ii) Super key

iii) Primary Key

Briefly explain how to Measure cost of query for Selection operation

FO371 6555BOFC8YDEYI2EA3A | 3F026E0
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[7]

(7]
(6]

[6]
(6]
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Paper / Subject Code: TE1181 / Theory of Computation

TE1181

Total No. of Printed Pages:3

T.E (Information Technology) Semester-V (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Theory Of Computation

[Duration : Three Hours] [Total Marks : 100]

[nstructions: 1. Attempt two questions from Part-A, two questions from Part-B each and one from
Part-C.

Figures to the right indicate marks.

Make suitable assumptions wherever necessary

wN

PART A

3

1 a) Construct DFA to accept the following language (8)
i) L= {awa|lw € (a+Db)"}
i) L={we(0+1+2)*|w contains string beginning with a 0 followed by odd number of 1's
and ending with 2}
b) Obtain E-NFA which accepts the language {0}* {01 }* {0}*. Convert the E-NFA to NFA 2)
c¢) Show that the following grammar is ambiguous 4)
S—aS/X
X—aX/a
d) Eliminate unit production from the following grammar (6)
S—AB
A—a
B—Clb
C—-D
D — E|bC
E — d|Ab

a) Show that the language L = {w|n,(w) < n,(w)} is not regular (4)
w b) Consider the grammar given below 7
: E— E+E|T

T — T*F|F

F — (E)|alb

Give the derivation in both sentential form and parse tree for the string w=(a+b)*a+b
c) Convert the grammar to Chomsky Normal Form

(6)

S — S*S|S + S|(S)|a]€

d) Define the following 3)
i)  Deterministic finite automata

ii)  Push Down automata

a) Obtain grammar to generate the following language (5)
o3 i) L={a"b%",n=>1}
ii) L ={ww" wherew € {a,b} *}

NEDSS4ER3 DD66R79.108 SIEBASES O |



Q4

Q.5

Q.6

Q.7

b)

c)

a)
b)
c)

a)
bh)
c)

d)

b)

Paper / Subject Code: TE1181 / Theory of Computation

Construct top down PDA for the following grammar

P — 0|OP|1PP|PP1|P1P

Also show the sequence of moves for scanning the string 00111

Define Greibach Normal Form. Convert the followmc grammar to Greib
S — XYbJa

X — aaX|Y

Y — bXb

ach normal form

PART B

Construct a Turing machine to multiply two numbers
Explain halting problem of turing machine
State and explain the Chomsky heirarchy

Construct a Turing machine that recognizes the language L={a"b"c", n>1}
Write short note on

1) Non Deterministic Turing machine

ii) Church-Turing Thesis

Obtain an unrestricted grammar generating the language L={albi, =1

Design a Turing machine to compute f(n)=2n, n>1
Distinguish between recursively enumerable lai
Define the following

i) Rice Theorem

11)  Unsolvable problem
Obtain an unrestricted grammar generating the language L={a* kEN}

hguage and recursive languaee

PART C

Generate a CFG corresponding to the following PDA

0(q,0,Zy) = (qo,XZp)

9(q0,0,X) = (qo, XX)

a(qﬂ: 1,X) = (QIJ E)

3(q1,1,X) = (41, €)

a(qll E, X) = (Ch' E)

091, € Z) = (qy, €)

Constmct a finite automata for the following languages
= {w € (0 + 1)*. where 00 is not a Qubstunc of x}

Lw ={w € (0 + 1)", w does not ends with 01}

Draw a finite automata recogmzing the language L, NL,

¢) Minimize the following DFA

OEDSS4EBIDDO6B7949B53ER4g 5, -

TE1181

(7

8)

8)
(6)
(8)
(6)
(6)
(©)

)
*)

©)

(6)

@®)

)



a) Define Turing Machine
b) Explain encoding function of Turing machine
¢) Write a short note on
i) Combining Turing machine
i) Linear Bounded Automata
d) Design a turing machine accepting (a,b)* {aba} {a,b}*

OEDSS4EB3DD66B 7919 S3EBASE

S120F)

TE1181

()
(6)
(6)

©)




Paper / Subject Code: TE1191/ Ethics and Entrepreneurship

TEI191]
Total No. of Printed Pages: 2
T.E. - (IT) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JANUARY 2023
Ethics and Entrepreneurship
[Time: 3 Hours] ' [Max. Marks: 160]
Instructions: i) Answer any two questions from Part - A
ii) Answer any two questions from Part - B
iii)  Answer any one question from Part - C
- PART A
Ql a) Define Ethics. Explain the different attributes of ethical personality. 8
b) Explain Kohlberg's Theory. | 6
¢) Explain the factors influencing ethical behaviour. | 6
Q2 a) Explain Environmental Ethics in detail. 8
b) Explain the following: 6
i) Conflict of Interest
ii) Intellectual Property
iii) Occupational Crime
¢) List and explain the elements of risk perception. 6
Q3 a) Explain the following: 8
i) Integrity ii) Honesty iii) Self Interest iv) Customs v) Religion
b) List and explain the responsibilities of engineers. 6
¢) Write a note on professional ethics. 6
PARTB
Q4 a) Define Project. Explain the characteristics of project. 8
b) Explain the different sources of project ideas. s
¢) Explain the skills required for an Entrepreneurs. 6

Q5 a) What is fund flow statement. Explain the different components of flow of funds. 8

b) Explain classification of Capital. 6

TADCSCCTAAL Bo7AS655Z6EC% N9y 7



Q6

Q7

Q8

c)
a)
b)
c)

a)
b)
c)
a)
b)

Paper / Subject Code: TE1191/ Ethics and Entrepreneurship

Explain the different sources of finance.

List and explain different sources of project ideas.
Explain the different functions of entrepreneur.

Explain the different categories of Ratios.
PART C

Explain the qualities of Entrepreneur.
Write a note on IEEE code of ethics.

Explain the different theories of entrepreneurship.

List and explain the process of Capital Budgeting.

Write a note on Rights of Engineers.

Explain profit and loss account.

TE1191



Paper/ Subject Code: TE1i89 / H)Graph vheory

TE1189
Total No. of Printed Pages: 5
T.E - (IT) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JANUARY 2023
4)Graph Theory
[Time: 3 Hours] [Max. Marks:100]

Instructions: 1) Answer any 5 questions by selecting 2 questions from Part A and 2
questions from Part B and 1 question from Part C.

2) Make necessary assumptions wherever required.
3) Draw neatly labeled diagram wherever necessary.
Part -A
Ql a) What is meant by complement of a graph? Find the complement of the CS graph. 5

b) What is an undirected graph? Prove that an undirected graph has even number

vertices of odd degree. 6
¢) Define isomorphism. Determine whether the following pair of graphs are 5
isomorphic.
Wy .'}."‘:
_F\,_\ '(' A3
g B FS] ! - 'k‘v"! . o
- ' .) :'?‘»\ o e ‘..‘. ‘
"’:. ,_._______.J" 4’.'.‘*"" T
ug (33 g o,
G H
d) Define n-regular graph. Show for which value of n the following graphs are 4
regular: (i) Kn (ii) Qn
Q2 a) Define:(i) Simple graph (ii) Finite and infinite graph (iii) Isolated vertex 4
(iv) Subgraph.
b) State Havel-Hakimi theorem? Is it possible to have simple graphs with the 6
following degree sequences? if yes, draw the graphs.
a) 2,3,33,3345
b) 1,3,3.4,5,6,6
c) 1,2,3,34,5,6
¢) Explain different methods used in computer representation of graphs with an 4
example.



Q3

Paper / Subjeci Code: Ti1189 / $)Graph Theory

d) Draw the geometric dual of the graph G given below.

TE1189

6

(a)

t ¢
x
v w
Y
(o)

a) Define Cut set. Find all cutsets of the graph G given below and also find the edge 6

b)

c)

d)

connectivity of G.

Draw the two simplest non planar graphs and also mention their properties.

Define Hamiltonian circuits and path, Euler graph with examples. Find out the

o

Cr -0 —3
i .

28

L‘_-_-ﬁj-w,

4

6

number of edge disjoint Hamiltonian circuits possible in a complete graph with

five vertices.

Define subgraphs. What is edge disjoint and vertex disjoint sub

two edge disjoint subgraphs of the graph G.

P
(, t' )
B SN
% i \.
i e W
4ok \ 7o ! 7~
oy 3, 3N
# \ P
~
~y A P .
W AN

[
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Paper / Subject Code: 1 E1189 / HGraph Theory

TE1189

Part -B

Q4 a) Discuss an algorithm to find the minimum spanning tree of a graph G with an 6
example.
b) Find the Incidence, Circuit and Fundamental Circuit matrix of the give graphG ¢

with respect to the spanning tree shown in heavy lines.

c) Write Dijkstra's Shortest path algorithm and apply this algorithm to find the 8
shortest path.

Q5 a) Define chromatic number. Explain four color problem. 6

b) Define adjacency matrix of a digraph. List down the properties of the adjacency 6

matrix X of a digraph G.
¢) How is Kruskal's algorithm used to find minimum cost spanning tree of a graph.
Find a minimum spanning tree in the graph below.

8
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TEL189
Q6 a) Show that a graph with atleast one edge is 2-Chromatic if and only if it has no 6
circuit of odd length
b) Write short note on Dimer problem. 6
¢) Calculate the maximum flow between node A and F in the graph. The number on g
line represents the capacity.
_"’.‘ O ¢
.‘l A {
! ! m .
. a 1
i (; :
Part -C
Q7 a) Explain digraphs and binary relation on digraphs. Show that the relation is 6
congruent to modulo 3 on set A= [10,11,12,13.14.15,16,17,]8,19.20} is
equivalence relation.
b) Differentiate between Symmetric and Asymmetric di graphs with examples ang 6
draw a complete symmetric digraph of four vertices.
¢) Explain the process of elementary subdivision. State Kuratowski's thearem, Show
that graphs Ks and K 33 is nonplanar. 8
Q8 a) Draw complement of the following graph and draw the sub

graph induced by the 6
vertices of degree 3.

GBAF7EF646F2378 AB3E0042233A83EC5
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b) Find the eccentricity of all vertices in the graph G given below and also mark the ¢

center. radius and diameter of G.

c) Define connected graph. Give example of connected graph G where removing
. . . he 1=
any edge of G resultsina disconnected graph. . 6



Paper / Subject Cede: TELES7 / 2)Statistical Models for Information Science

Total No. of Printed Pages: 04
T.E - (IT) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JANUARY 2023

2)Statistical Models for Information Science

[Time: 3 Hours]

Instructions:

QI

TEI187

[Max. Marks:100]

Answer any five questions by selecting two questions from part A, two questions
from part B and one question from Part C.

Part A

a) A simple random sampling survey in respect of monthly earnings of semi-

skilled workers in two cities gives the following statistical information:

City | Mean monthly | Standard deviation of sample | Size of
Earnings(Rs) | data of monthly earnings Sample

A 695 40 200
B 710 60 175

Test the hypothesis at 5 per cent level that there is no difference between

monthly earnings of workers in the two cities. Consider the table value as 1.96.

6

b) Explain the factors taken into consideration for selecting appropriate method for 7
Data collection.

c) Suppose we are interested in a population of 20 industrial units of the same size, 7

all of which are experiencing excessive labour turnover problems. The past

records show that mean of distribution of annual turnover is 320 employees with

a standard deviation of 75 employees. A sample of 5 of these industrial units is

taken at random which gives a mean of annual turnover as 300 employees. Is the
sample mean consistent with population mean? (Table value z-1.96)

Q2 a)
i.
ii.
iii.

b) The table below

Data Adjusting
Data Cleaning
Questionnaire checking

Write a short note on the following:

ives data on the heights in cm of 51 children.

Class interval

140-150

150-160 160-170

170-180

Frequency 6

16 21

i)
ii)
iii)

Estimate the mean height
Estimate the median of class
Find the mode of class

¢) Explain:
1. Sampling frame
2. Sampling error

68AF7EF646F2378AB3E0042233A85~'F()F
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Q4

Faper / Subject Code: VEELIS7 / 2)Stalistical iviodels for Information Science

3. Central limit theorem
4. Student's t-distribution

TE1187

a) The procedure of testing hypothesis requires a researcher to adopt several steps. 6

b)

¢) Write a short note on the following with respect to testing of Hypothesis:
i Type I error and Type II error

a)

b)
c)

Describe all steps.

Determine the size of sample for estimating the true weight of the cereal
containers for the universe with N-5000 on the basis of the following

information:

1. The variance of weight =4 ounces on the basis of past records.
2. Estimate should be within 0.8 ounces of the true average weight with 99%

probability.

Will there be a change in the size of the sample if we assume infinite
population in the given case? If so, explain how much? (Table value=2.57)

ii. Level of Significance

Part B

Set up an analysis of variance table for the following per acre production data for 8

three varieties of wheat, each grown on 4 plots and state if the variety

differences are significant. (Table value of F=4.26)

Plot of Land | Varieties of Wheat

A B C
1 3 5 6
2 5 5 10
3 3 1 10
4 1 5 6

List and Explain Variable Elimination Techniques.

Write note on:

i R type and Q type factor Analysis.
ii. Rotation in factor Analysis.
iii. Caution in using chi-square test.

68 AFTEF646F2378AB3E0042233A8546E
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a) A survey of 320 families with 5 children each revealed the following 8
distribution:

No. of Boys 5 4 3 2 1 0
No. of Girls 0 1 2 3 4 5
No. of Families 14 56 110 88 40 12

Is this result consistent with the hypothesis that male and female births are
equally probable? (Critical value = 11.070)
b) Explain conditions and assumptions required in simple Linear Regression model. 6

c¢) Explain Principal Component method of Factor Analysis. 6

a) The meal plan selected by 200 students is shown below:

Class Number of meals per week
Standing 20/week 10/week None
Fresh 24 32 14
Sophomore 22 26 12
Junior 10 14 6
Senior 14 16 10

Test if "Class Standing" is independent of "Number of meals per week".
(Critical value=12.592)

b) Mention the cantions while using Chi Square Test.
¢) In arandom selection of 64 of the 2400 intersections in a small city. the mean

number of scooter accidents per year was 3.2 and the sample standard deviation

o A

was 0.8.

1. Make an estimate of the standard deviation of the population from the
sample standard deviation.

2. Work out the standard error of mean for this finite population.

3. If the desired confidence level is 0.90 what will be the upper and lower limits
of the confidence interval for the mean number of accidents per intersection
per year? (Table value=1 .645)

68AFTEFG46F2378 AB3E0042233A8546F
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TE1187
PART C
Q7 a) List all the data preparation process steps. 6
b) Explain Centroid method of Factor analysis. 6
c¢) Compute the value of the correlation coefficient 1’ using Karl Pearson's (8) [
coefficient from the following table:
Price of 15 25 35 40 50 65 75
Mango(Rs)
Supply of 2 5 6 8 9 10 14
Mango (units)
Q8 a) What is Sampling? State the significance of sampling context of research 6
studies.
b) Genetic theory states that children having one parent of blood type A and the ]

other of blood type B will always be of one of three types, A, AB. B and that
proportion of three types will on an average be as 1:2:1. A report states that out
of 300 children having one A parent and B parent, 30 percent were found to be
types A, 45 percent type AB and remainder type B. Test the Hypothesis by x?
test. (Table value of x>=5.991)

c¢) A dieis thrown 132 times with the following results: 6
Number 1 2 3 4 5 6
Turned up
Frequency 16 20 25 14 29 28

Check if die is unbiased? (Critical value-11.071)
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