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Date/Day
Duration
Time
Max Marks

Chemical Reaction Engineering
18BT53L
5-
Dr. Ahvin & Mr. Ananda II V

Subject :
Subject Code : 
Semester/Section : 
Staff-In charge : 30

Answer any two full questions choosing one full question from each Module

Sub
Qus

Mai Questions Mar
BTL COn ksQust t

Differentiate between the elementary and non elementary reactions? 6 L1/L2 CO-1a

OR1
Explain about the theories of reaction rate and temperature 
dependency?_______________________________________________
Derive the design equations of homogeneous system for batch 
reactor?

6 L1,L2 CO-1b

6 Ll,L2 CO-2a.

2
OR

Summarize the qualitative design for series and parallel reactors? 6 L l ,L2b CO -2
Explain the Characteristics of Non Ideal Reactors? 6 Ll,L2 CO -3a

3 OR
Write a note on Exit Age Distributions? 6 Ll,L2 CO-3b
Discuss about the enzyme Specifications? 6 LI ,L2 CO -4a

OR4

Explain about the Enzyme Inhibition? 6b L1,L2 CO -4
Define Simple Media and Complex Media? Briefly Explain about the
medium requirements for the Fermentation Process?

6 L1,L2 CO -5a

OR5
Discuss about the growth associated, Non growth associated and
Mixed Growth Associated product formation kinetics?

6b L1.L2 CO -5

Understand the different importance of kinetic and thermodynamic considerations for the choice of feed 
temperature in reactor systems
Explain the different steps in reaction mechanisms on catalytic surfaces and identify the rate- determining 
step
Comprehend the fundamentals of Microbial growth kinetics and its stoichiometry 
Analyse the kinetic study of enzymes and its regulation

To describe the medium, requirements and medium formulation to get optimal biomass.

T)-1

CO - 2

CO -3 
CO-4 
CO - 5

Accepted/Accepted yith Modifica^ion/Rejected 

Course CooFdinaftSr 10 ^ ^ ^lb Module Coordinator

h^ad of the Department 
Dept, of Bio-Technology 

UjRhagirl College of Engtneermj) 
No. 57/1, Chikkr-i'’ -nr-dra 

Hesaraghatta .*•
Bangalore -T7cipa

Bengaluru - 0o0 usr14/5.
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FOURTH INTERNAL ASSESSMENT TEST
Date/Day : 23-01-2023 Monday
Duration : Ihour
Time • : 03:00PM-O4:00 PM
Max Marks :

Chemical Reaction Engineering
18BT51
S"1
Dr. Ahvin & Mr. Ananda H V

Subject :
Subject Code : 
Semester/Section : 
Staff-In charge : 30

Answer any two full questions choosing one full question from each Module

Mai Sub
Qus

MarQuestions BTL COn ks
Oust t I;?

6Differentiate between the elementary and non elementary reactions? L1.L2 CO - 1a
OR

1 Explain about the theories of reaction rate and temperature 
dependency?____________________________________
Derive the design equations of homogeneous system for batch 
reactor?

6 Ll ,L2 CO - 1b

6 L1.L2 CO-2a.
2 OR

6Summarize the qualitative design for series and parallel reactors? Ll,L2i CO-2b
6 Ll ,L2Explain the Characteristics of Non Ideal Reactors? CO-3a

OR3
6Write a note on Exit Age Distributions? L l ,L2 CO-3b
6Discuss about the enzyme Specifications? Ll ,L2 CO-4a

OR4
Explain about the Enzyme Inhibition? 6 Ll ,L2 CO-4b
Define Simple Media and Complex Media? Briefly Explain about the 6 L1.L2 CO-5a medium requirements for the Fermentation Process?

OR5
Discuss about the growth associated, Non growth associated and
Mixed Growth Associated product formation kinetics?

6 L1,L2b CO-5

Understand the different importance of kinetic and thermodynamic considerations for the choice of feed 
temperature in reactor systems
Explain the different steps in reaction mechanisms on catalytic surfaces and identify the rate- determining
step . • ^
Comprehend the fundamentals of Microbial growth kinetics and its stoichiometry
Analyse the kinetic study of enzymes and its regulation

CO-1

CO -2

CO -3
CO-4 
CO -5 To describe the medium requirements and medium formulation to get optimal biomass.

Principal
Saptiiag'lrl CoHfcgerof-fe n jfl §
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^AilCR dr' !Td-'QcU

-R J^< vox eJ? ■ \
CV oeAaG

evu'C

<5^ gM

^JUUjar iff'
VoAoe? c^l

a

-) vv\'\A'

Jr joi--5 JL,(LA,

3

I2&£ U^^CcxJ !

0, tTt

^ J/iA JR) ©IX
(fW^V.

05fXA^f"b
y

irrv
-R) • 0
■A>

J
Signature of Faculty In charge Signature of Scrutiuizer SigiiathreofHOD

c tVi®0Bartrneni 
'“if^ec^oTo-gr--'
Sapthagii' CdUaja of Engtneennci

e of Engineering^ 57/1 ,Chik|>' ,clra 
BisjilSIffMaih po«,a MesaraghaUat' ^

Ranaalore -57

Ipritf^al
^3- ■ • Sapthagiri C

14/5, Chlkkasaa£
Bflncinlu-u - 560 Ofa’



'V

F-IAT-05/RO

SAPTHAGIRI COLLEGE OF ENGINEERING
(Affiliated to Visvesvaray} Technological University, Bclagavi Sc Approved by AICTE, New Delhi.)

SAPT HAG B R B DEPARTMENT OF BIOTECHNOLOGY
CrMBUna' Toma rrow

AY:2022-2023
2022-ODD

Scheme and Solution
Fourth Internal Assessment Test-JANUARY 2023

f^,<P{XDb\Cx/\ vt P/Pac/C
o&l o] MKhanfiy 0

IXIXTSZSubject; Subject CodedDate/Day : Sem
Duration : IHr Time K'.'QO-h'.OC
Staff-In charge : Mr. ANANDA H V Max Marks 30

ol

oa
a

OJA oa

Q.

A Jvcnjsk cri-

jA'clee^i-a.aiueJi

" C,
0H4 (3l<y\

JLdit •UL.UV.A0

Cp'
^vLtCV

13?° a^u wi-'"
(Ct'l

fOPU r ,,

b Co^f
g^U, 

J^Jac kli

uboi^C

jlc\Aeeci

^ P05^

ICt5uivoJ C7

, /
Heriifi nf0. r^gt?4me-f

De^g0ator6P@Rnlnny
SapthagiriCollege of En^ne eun

No. b/A, Chiu • ,,.-n(1r?,

SighaturcofScru tin izerSignature of Faculty In charge

I o7
^ZTtnTx' tTTT



r:avf:y\. ?' F-IAT-05/RO

SAPTHAGIRI COLLEGE OF ENGINEERING
(Affiliated to Visvesvaraya Technological University, Bclagavi & Approved by AICTE, New Delhi.)

DEPARTMENT OF BIOTECHNOLOGYSilt* YHi&iGB HSU
C r • n 11 it u T o #r» o r / « w
AY:2022-2023

2022-ODD
Scheme and Solution

Fourth Internal Assessment Test - JANUARY 2023
. ■. •

■qfi|o)i93; rtofoPfiU/
SfiTSSSubject Code :Subject: :’'i

SemDate/Day :
IHr TimeDuration : :7-no -^:oo
Mr. ANANDAH V Max Marks :Staff-In charge : 30

f-i'gjACL . IFxclcI ( G?^p°

roofle^ ScajrQ' ^Xi/}

03

Cc^po

SxxoA.t^e t^H^I y 0^°^ K ^

AMXWOla

A
ecL^to^j/ .

03
6 ■)

/
'Ci^e^AC S'

■mcorfi
^ 'pjUVv.^^

0^"u-dr i^wx5fcE^
--------- -—-v^c.^'!r3:“’.t^a:sSK5~i*-'?5

^ c5Aaoa. /
&9j

=5

. r-sti"TS;r."r jss..'.•.•••-. •
•B LaoO^

oJL (^><9(^031^07

I dtclos-^lx

^X'gcl

J)52aifie1
aj ^9 ^

Signature of Faculty In charge Signature of Scrutinizer Sign, ^ of HODqF"(
Oept.ofW^noloc.-y 

^pthaginCoHagsofEn^neer 
N°. 57/1, ChiMosandra

^asaraghattaM^nRoad

1l Cfpal i Xm

mgC Bengaluru - 5



ISN

Sri Srinivasa Educational & Charitable Trust

SAPTHAGSR! COLLEGE OF ENGINEERING
(Affiliated to VTU, Belagavi, and Recognized by AICTE, New Delhi) 

(1509001-2015 and IS014001-2015 certified institute)
■:n-: 14/5, Chikkasandra, Hesaraghatta Main Road, Bengaluru-560057

s t V t
Ccir?iv i\y. u i

F-IAT-04/R0
InternaS Assessment Test-Ill

Sub Code: 21BT33 
Max Marks: 20 
Date: 28-02-2023

Subject: Biochemistry 
Semester/Section: III 
Duration: 60 minutes

Note: Answer any two full questions

Murks BTL CO’sQ No. Questions
Module-4

Define photosynthesis. Explain Z- scheme of photosynthesis in detail 05 L3 C021 a.

What are coupled reactions? Calculate the overall standard free energy 
change for the coupled reaction of glucose phosphorylation

Glucose + Pi -> Glucose-6-phsophate + H20 (AG°= 13.8kJ/mol)

(AG° = - 30 kJ/mol)

05 L4 C03b.

ATP+ H20 -> ADP + Pi

Explain the nature of reaction
OR

L32 a. Explain electron transport chain and oxidative phosphorylation 05 C02

L3b. Write a note on i) Malate aspartate shuttle 05 C03

Module- 5
3 a. L3Discuss lactose intolerance in detail 05 C02

L3b. Write a note on Tay Sachs disease 05 C03

OR
Discuss PKU under i) enzyme defect ii) manifestation iii) symptoms iv) 

diagnostic tests
4 a. L305 C02

Explain about the clinical disorder of gout, its causes and modes of 
treatment

b. L305 C03

CQ3: Assess the concepts of thermodynamics to study the high energy compounds, their properties, 
Photosynthesis, ETC and analyze them

C04: Establish the Biochemistry pathophysiology associated with various disorders of metabolism, 
hormonal disturbance and analyze them

I
fepr scrutinize!’

Dept, of Bio -Tf’jsmrieloatf 
Sapthagiri Collage oiBngmWm

i'! '■>. r ! "\ . !J. 'fl j jr l; - J-, ,J r-il
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Signature of Staff inchargfc
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College or inoluoorlng
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AY: 2022-2023
2022-23 EVEN DEPARTMENT OF BIOTECHNOLOGY

SECOND INTERNAL ASSESSMENT TEST- AUG 2023

Subject :
Subject Code :
Semester/Section : IV
Staff-In charge : Dr Soumya C

Biology For Engineers 
21BE45

Date/Day 
Duration 
Time :
Max Marks :

5/08/2023
Ihour
9.00AM to 10.00 AM
20

Answer any two full questions choosing one full question from each Module

Main
Question

Sub
Question

Questions Maries BTL CO

Module -2
Explain the engineering application of EEG and its role in 
capturing different types of brain activity 5 L3 C02a

1
Explain how a signal transmission occurs from brain to peripheral 
nerves

5 L3 C02I)

OR
How can you compare and analyze the architecture of camera and 
eye. Focus on structural characterization of rods and cones______
Elaborate on Concepts of bionic eye, including material used in 
its construction and Describe the working Principle.

C025 L4a

2
L45 C02b

Module - 4
Define Echolocation? Explain the Principles of Echolocation and 
Compare biological echolocation with technical echolocation

5 L3 C03a
3

Explain the working Principle of Ultrasonography? Add a note on 
its uses

C035 L3b

OR
Define Photosynthesis? Explain the Process of Photosynthesis in Plantsa C035 L3

4 Explain New technology photovoltaic cell lies in conversion light
_________ energy in to electrical energy.______________________ _

C02: Evaluate the principles of design and development, for exploring novel bioengineering project

C03: Collaborate the concepts of biomimetics for specific requirements

b C035 L3

Accepted/Accepted withModificatidn/Rejected

v r
Module CoordinatorCoufse Coordinator idea d o i x n & D e p a rt m e n l

Dept, of Bio -Technology 
Sapthagiri College of Engineering 

No. 57/1, Chikkasandra
Mesaraghaita Main Road

.adore -57

y Prlncjpal.
a£e!tSc!jeof EngineeringSaptha

14/5, Chikkasandra, H'esaraghaita Main Road 
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SAPTHAGIRI COLLEGE OF ENGINEERING
(Affiliated to Visvesvaraya Technological University, Belagavi & Approved by AICTE, New Delhi.)

DEPARTMENT OF BIOTECHNOLOGY
AY:2022-2023
2023-EVEN

FIRST INTERNAL ASSESSMENT TEST - APRIL

Su bject BIOINFORMATICS Subject Code 18BT63
Date/Pay 26-April-2023, Wednesday Sem 6

IHr TimeDuration 09.00 AM-10.00 AM
StaIT-In charge Prof. Ramya D L Max Marks 30

Answer any two full questions choosing one from each Module
(Each full question carries 15 marks)

Bloom's
Taxonomy

Level

Course
Outcomes
Mapped

Full QuestionMain
Question

Sub
Question Marks

Module -1
Give a brief account on Primary databases with 

example for each type. L210 f: COla
:■ T-1

05 L3b Appraise PDB as a Structural database. COl
OR

Infer on PAM & BLOSUM as Substitution matrices. COl10 L3a
2

05b Point out BLAST-Variants. L2 COl
Module -1 & 2

Interpret about Protein Threading for structure 

prediction & add a note on software programs 

available for the purpose.

08 L3 COla

Solve the fallowing Distance table by FM method:3

13 CA 07 L2 C02b 22A 39c
B 41

B c tfi

OR
Prioritize on PROSITE PATTERN. 08 L3 COla

4 b Write a note on Boot-Strap evaluation. 07 L2 C02

Understand and apply different databases, resource and software tools for sequence alignment.CO-l

Apply and analyze the phylogenetic analysis and different tools for genomics analysis.CO-2

Accepted/Accepted wiHi Modification/Rejected V
----

(Bourse Coordinate ;r c7 ^
Module Coordinator i ; : HODHead of the Department 

Dept, of Bin -Technology 
Sapthagir! Collage ol Engtna&rmg 

No. 57/1, ChiUkasandia

N oifesa
UIS.CW^
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SAPTHAGIRI COLLEGE OF ENGINEERING 
Affiliated to VTU, Belagavi, Approved by AICTE, New Delhi 

Creating Tommorow (Accredited by NAAC with “A” Grade) (Accredited by NBA for ECE, CSE, ISE, ME, EEE)
& ISO 9001:2015 and ISO 14001:2015 Certified Institution 

#14/5, Chikkasandra, Hesaraghatta Main Road, Bengaluru-560057

Department of Civil Engineering 
Internal Assessment -I

Collcyc of Eiiyiitceriny

F-IAT-04/RO

Name of the course instructorSubject: Engineering Mechanics Sub Code: 22CIV13
Prof Kavya H PScmester/Section: lsl sem. Civil Max Marks: 20

Date: 30 le 11 M3 Time: 3:00 To JttQDPMDuration: 1 hour
Note: Answer any two full questions, choosing one from each module

Question
No.

CO’sQuestions Marks BLT

Module-1
1 a. Briefly explain the principles of mechanics.

LI COl5

b. Find the moment at A and B in the figure (a). COl5

OR
2 a. State and prove Law of parallelogram of forces. LI COl5

b. Find the magnitude and direction of the resultant of the coplanar 
force system shown in the figure (b). COl5 O'

Module-1 and Module 2
3 a. State and prove varignon’s theorem. COlL2

5
b. Find the x and y intercept of the resultant of the system of 

coplanar forces acting on a lamina as shown in the figure (c) . 
Each square has a side of 10mm.

a5 COl

OR
4 a. A system of connected flexible cable shown in figure (d) is 

supporting two vertical forces 200N and 250N at points B and D. 
Determine the forces in various segments of the cable.__________
Find the reactions at the contact point on the roller as shown in 
the figure (d)

C025

b.

L3 C025

COl: Compute the resultant of a force system and resolution of ^orca 
C02.'Comprehend the action equilibrium forces and moments. / Si

Scrutinized bySignature nf comrselnstructor

Principal
Sapthagiri College of Engineerm .
14/5, Chikkasandra, Hesaraghatta Main R< . J 

Bengaluru - 560 057

i3
HOD

https://docs.google.eom/document/d/1-OlluvlQ61UyEpnGIWSeTeDivln7ST_s/edit#

https://docs.google.eom/document/d/1-OlluvlQ61UyEpnGIWSeTeDivln7ST_s/edit%23


r-vA ■
1 r-lAl-U5/KU iSAPTHAGIRI COLLEGE OF ENGINEERING 

Department of Civil Engineering

SCHEME and SOLUTION
SAPTHAGIRI
Cilltgi ol liglaitilAg
1.1<»I'"g Inmnnow

Subject: .. ;

0,
Date:o

)2
Semester/SectionName of the Course Instructors

ttU'loiSCa/
Sub Code: Kam.̂  ■ hi rMax.Marks: JU)

■ ■ \

MarksQ.No Questions

I' a) ^ 5Q.- O

%

— — —

-
AO

>FN

^ ^ i oo $2? o y cl
- rs) ; •135 3 ./V

—looX J. j-loo 

JLeO. Co^O Xol
!

.3 ,
- c&oJ'n do X.6\

- l4U' hl ^ 'AA Cun)
' \; \

/■^ %<2
CxUl J1? thvt 3

J6G--4

Principal
Sapthagir! College of Engineering
14/5, Chlkkasandra, Hesaraghatta Main Roar I 

Bengaluru - 560 057



USN 1 S G
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'llcue ot Engineering
•rearing Tom mo row F-IAT-04/R0

Department of Civil Engineering 
Internal Assessment -II

Subject:Engineering Mechanics Sub Code: 22CIV13 Name of the course instructor
Semester/Section: lstsem, Civil Max Marks: 20 Prof Kavya H P
Duration: 1 hour Date:23/02/2023 Time :2.30 pm -3.30 pm

Note: Answer any two full questions, choosing one from each module

CO’sBLTMarksQuestion Questions
No.

Module-2
List and explain the types of loads.1 a.

C02LI6
A simply support beam of length 5m is loaded as shown in the 
figure (a). Find the reactions at A and B. C024b. L3

OR
C02List and explain the types of supports. 5 LI2 a.
C02Find the support reactions of the beam loaded in the figure (b).b.

L35
Module-3

Find the support reactions and member forces for jointed plane 
truss shown in figure (c) C0310 L3

OR
4 a. State and explain the laws of friction

C033 LI
C03b. Find the force P just required to slide the block B in the 

arrangements shown in figure (d). Find the tension in a string take
weight of block A= 500 N , block B = 1000N

L37

C02:Comprehend the action of types of loads in rigid bodies and reactive 
C03: Analyze the frictional resistance offered by differentplanes.

orces

Y^rrScrutinized bySignature of course Instructor

UIS.Chlkmanira;uru.560 057
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Affiliated to VTU, Belagavi, Approved by AICTE, NewDcIhi 
(Accredited by NAAC with “A” Grade) (Accredited by NBA for ECE, CSE, ISE, ME, EEE) 

& ISO 9001:2015 and ISO 14001:2015 Certified Institution 
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Coilego of Enuiuecrlny
Creating Tom mo row F-IAT-04/RC

Department of Civil Engineering 
nternal Assessment-III

Subject:Engineering Mechanics Sub Code: 22CIV13 Name of the course instructor
Semester/Section: lstsem, Civil Max Marks: 20 Prof Kavya H P

Time: fo i:D0PMDuration: 1 hour Date:20/03/2023
Note: Answer any two full questions, choosing one from each module

CD’sBLTMarksQuestion Questions
No.

Module-4
Build an expression for the centroid of a triangle applying 
principle of moments

1 a.
CG4L34

C046Identify the centroid of figure (a)b. L3

OR
C04Identify the centre of the shaded area shown in figure (b) L3102

Module-4
Build an expression for the moment of inertia for a rectangle 
applying principle of moments

3 a.
C04L37

C04LIDefine radius of gyration. Derive the expression for the same 3b.

OR
Find the least radius of gyration about the x axis and y axis of the 
shaded area shown in figure (c) . C044 L310

04: Locate the centroid and compute the moment of inertia of regular and build up sections.

; G A
Scrutinized bySignature of course Instructor
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SAPTHAGIRI COLLEGE OF ENGINEERING 
Department of Civil Engineering 

internal Assessment Test -I
Subject: Fluid mechanics & Hydraulics SubCode: 21CV42 Name of the Course instructor
Semester/Section: 411' SEM Max Marks: 20 Prof. Bhavya C II
Duration: 60 Minutes Date: 03.07.2023 Time: 3.00 PM to 4.00 PM

* ,. V/'-v-

Q. No Answer any two full Questions choosing one from each module Marks BLT CO’s
Module 1

Define: a) Mass Density b) Specific weight c) Specific volume d) Specific Gravity1 a 5 L, COi
Calculate the specific weight, density and specific gravity of one litre of crude oil 
which weighs 9.6 N. 

B 5 •l3 COi

OR
Explain the various types of Fluids. 5 Li,L2 CO,2a
The*space between two square flat parallel plates is filled with'oil. Each side of the 
platejSO cm, the thickness of the oil film is 12.5 mm, the upper plate which moves at 
2.5 meter per second requires a force of 98.1 N to maintain the speed. Determine

1) The dynamic viscosity of the. oil in poise
2) The kinematic viscosity of the oil, if specific gravity is 0.95.

j

5 L3 CO,

Module!
Define Capillarity. Derive the Expression for Capillary Rise & Capillary fall.3 a 5 L..L2 CO,
Calculate the capillary effect in a glass tube of 4 mm diameter, when immersed in 1) 
water 2) Mercury. The temperature of the liquid is 20' c and the values of tlie surface 
tension of water and mercury at 20‘ oin contact with air are 0.073575 N/m and 0.51 
N/m respectively. The angle of contact for water is zero that for mercury 130'. Take 
density of water at 20‘ c as equal to 998 kg/m3.

b

5 L3 CO,

OR
Explain the Phenomenon of Surface tension. Derive an expression for surface 
tension on liquid droplet._______________________________________________
Find the surface tension in a soap bubble of 40 mm diameter when the inside pressure 
is 2.5 N/mm2. - . . .•' ■

4 a 5 L,, L2 CO,

b 5 L3 CO,

COI: Student should be able to understand the fluids and their properties.

-VsA
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SAPTIIAGIRI COLLEGE OF ENGINEERING 
Department of Civil Engineering 

Internal Assessment Test -III
i«ir l >

Subject: Fluid Mechanics & Hydraulics Sub Code: 21CV42 Name of the Course instructor
Semester/Section: 4th SEM Max Marks: 20 Prof. Bhavya C II

Date: 07.09.2023 Time: 2.30 PM to 3.30 PMDuration: 60 Minutes
Answer any two full Questions choosing one from each module Mark BLTQ. No CO’s

s
Module 3

Derive the expression of discharge over a triangular notch or weir.1 a 5 L,,L2 C03
Water flows over a rectangular weir 1m wide at a depth of 150mm and 
afterwards passes through a triangular right angled weir. Taking Cd for the 
rectangular and triangular weir as 0.62 and 0.59 respectively, find the depth 
over the triangular weir. 

b

5 L3 C03

OR
Define Water hammering in pipes. Derive an expression of pressure due to 
gradual closure of valve.___________________________________ ________
The water is flowing with a velocity of 1.5m/s in a pipe of length 2500m and of 
diameter 500mm. At the end of a pipe, a valve is provided. Find the rise of 
pressure if the valve is closed in 25s. fake the value of C=T460m/s.

2 a Li.L25 co3
b

5 L3 C03

n .L, Module 4& 5------------------------------------------......................... —•—•—------------------------
Explain the Classification of flow-in channels.

_______________________ _________________________________________——
b Derive the expression most economical channels of rectangular sections.

3 a 5 L2 C04

5 Li,L2 C04

OR
Define GVF. Derive the equation of gradually varied flow. 5 l2 co44 a

b Explain with a neat diagram the main parts of a Pelton Wheel. C055 L,.L2

003: Student should be able to know the concept of notches and its classification. 
C04: Student should be able to understand the most economical channel sections. 
COS: Student should’be able to know the working principles of turbines,

'
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SAPTHAGIRI COLLEGE OF ENGINEERING 
Department of Civil Engineering 

Internal Assessment -ISAPTHAGIRI
Callout! olEnulncurlns 
CrOflllKIO Toihikiow

^j: i;l;l
Subject: Design of Steel Structures Sub Code: 18CV61 Name of the course instructor
Semester/Section: 6th Max Marks: 30 Priyanka A
Duration: 1 hour Date: 24.04.2023 Time: 9:00 - 10:00 am

Note: Answer any two full questions, choosing one from each module 
USE IS 800-2007, ADOPT ANY MISSING DATA IF NECESSARY. ■

BLTMarks CO’sQuestionsQuestion .i

No.
Module-1

Wliat are the advantages and disadvantages of steel structures?1 a.
LI COl8

Distinguish between working stress method and limit state method 
of steel structures. LI7 COlb. 1-

OR
Write a short note on failure criteria of steel 6 LI COl2 a.
Mention briefly about load and load combination according to IS 
code provision

b.
LI9 COl

Module-1
Describe briefly about design consideration for steel structures. 7 LI3 a. COl
Write about load factor and shape factor in plastic theory.b. COlLI8

OR
Write about the classification of sections in steel design COl4 a. LI9

b. Write a short on plastic collapse load. 6 LI COl
COl: Possess knowledge of steel structures, advantages and disadvantages of steel structures, steel code provisions and plastic
behavior of structural steel
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Subject: Design of Steel Structures Sub Code: 18CV61 Name of the course instructor
Semester/Section: 6th Max Marks: 30 Priyanka A
Duration: 1 hour Date: 31.05.2023 Time: 9:00 - 10:00 am

Note: Answer any two full questions, choosing one from each module 
USE IS 800-2007 and Steel table, ADOPT ANY MISSING DATA IF NECESSARY.

Question Questions Marks BUT CD’s
No.

Module-2
Explain the failure modes of bolted connections1 a.

8 L2 C02
Design a bolted connection for a lap joint of plate thickness 16 mm 
and 12 mm to carry a factored load of 160 kN. Use Ml 6 and Fe 4.6 
grade bolts.

L3 C027b.

OR
C02What are the advantages and disadvantages of welded connection?

A tie member of Truss consisting of angle ISA 65 x 65 x 6 mm of 
Fe 410 grade is welded to 8 mm. Design a weld to transmit a 
factored load of 150 kN.

LI72 a.
b. 8 C02L3

Module-3
C03Explain the failures modes of axially loaded column. 7 L23 a.

Determine the compressive strength of ISHB300@576.8 N/m, 
Length of column is 3m both ends are pinned.

b. C03L38

OR
C03Determine the compressive strength of double angle strut 2ISA 

90x60x8 mm connected to gusset plate of 10mm thick when 
(i) Two angles on same side [Shorter legs Back to Back]
(it) Two angles back to back of a cither side of gusset plate [Longer 
leg back to backj.Take length of member as 2.5m.

4 a.

L310

What are the types of compression members?b. C03LI5
Co2 : Understand the Concept of Bolted and Welded connections.
Co3: Understand the Concept of Design of compression members, built-up columns and columns splices.

Principal
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Mibjea.-Dcs^n of Prestressed Concrete Elements ! Sub Cnd?- isrvsi
Semester Section:SlhSEM ‘ -----
Duration: 60 Minutes

Name of the course in.syjctor
i Max Marks: 30 ! Prof.Pallavi G A

Date: 17.03.2023 Time: 9.00 AM to 10.00AM
Q. No Answer any two full Questions choosing one from each module

List and explain types of Prestressing.

A Prestressed concrete beam 200mm wide and 300mm deep is used over an effective 
span ot 6m to support an imposed load of 4klsVm. the density of concrete 24kN/m\ At 
the quarter span section of the beam. Find the magnitude of 

a) The concentric prestressing force.
bl The eccentric prestressing force i.e e=50mm, when bonom fiber 5tre55=0

Marks BLT CO's
Module 1

1 a
L L- CO

b

10 i . CO

OR
2 a ; What are the advantages and disadvantages of PSC?

I A PSC beam supports a live load of 3kN/m over a simply supported span of 10m. The 
' beam has an 1-section with an overall depth of 400mm. The width of flange is 200mm.
' thickness of flange is 60mm. The beam is to be prestressed by an effective prestressing 

force of 250kN. Determine eccentricity required such that the resultant stresses at soffit 
of the beam at the central span is zero.Tf the tendon is concentric, what should be the 
magnitude of prestressing force for the resultant stress to be zero @ bonom fiber of 
span section. - 

5 L . CO
: b

1

10 COLi

Module 1
. List and explain any two types of post tensioning anchorages.3 a L L-: , 5 • CO

b ] A rectangular concrete beam of cross seciion 300mm deep and 200mm wide is
1 prestressed by means of 15 wires of 5 mm diameter located at 65mm from bottom of 
i beam and wires of 5mm dia located at 25mm from the top. The prestressing in the steel ' 10
| is 840 N/mnr. Find the stresses at extreme fibres of die midspan of beam section. The 
i beam supports a live load of 6kN/m in addition to self-weight over a span of 6m.

L: CO

OR
Differentiate pretensioned concrete and post tensioned concrete beam. 3

b | An unsymmetrical I section beam is used to suppon an imposed load of 2kN/m :
j over a span of 8m. The sectional details are. top flange 300mm wide, 60mm j 
! thick: bonom flange 100mm wide and 60mm diick; thickness of the web S0mm;: j 
■ over all depth of the beam 400mm. At the central span the effective prestressing: j i:

force of lOOkN is located at 50mm from the soffit of the beam. Estimate the 
central section of the following load condition.

L, CO4 a

Li CO

stresses at 
a) Prestress+self-weight (at transfer)

, b) Prestress-*- self-weight -Hive load (at working)_______ ________
COl: Student should be able to understand the requirement of PSC members for present

i

scenario.

X- ,3 I,17!
Scrutinized 1$'Signature of course Instructor
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Note: Answer any two full questions, choosing one from each module

Seincstcr/Section;8tli SEM Prof.Tallavl G A
Duration: 30 Minutes Time: 9.00AM to 10.00AM

CO’sQuestion IILTMarksQuestions
No.

Module-4

A concrete beam of rectangular section 200mm wide and 600mm
deep is prestressed by a parabolic cable located at an eccentricity 
of 100mm at mid span and zero at the supports. If the beam has a 
span of 10m and carried a uniformly distributed live load of 
4.0kN/m, find the effective force necessary in support section. 
For this condition, calculate the principle stresses. The density of 
concrete is 25kN/m3.

1 a.

C0408 L2

A support section of a prestressed concrete beam is 100mm and 
250mm is required to support an ultimate shear force 60kN. The 
compressive prestress at the centroid axis is 5kN/mm2. The 
characteristic cube strength of concrete is 40kN/mm2. The cover 
to the tension reinforcement is 50mm. Jf fy=250N/mm2, Design 
suitable reinforcement at the section using the IS. code.
______________ _____________ OR
A prestressed concrete beam of span 10m has rectangular section 
120mm wide and 300mm deep is prestressed by a curved cable 
carrying an effective force of 180KN. The beam supports a total 
UDL of 5KN/m which includes the self-weight of the member. 
The beam is additionally prestressed by vertical cables imparting 
a stress of 2.50N/mm2 in the direction of the- depth of the beam. 
Estimate the nature of principal stresses developed at the support 
section. The cable has zero eccentricity at supports and ah 
eccentricity of 100mm at mid span section._________________ _
The support section of a PSC beam 120mm*300mm is required
to support an ultimate shear force of 120KN. The prestress at 
centroid axis is 5N/mm2, fck=40N/mm2, fy=415N/mm2. The 

to tension reinforcement is 50mm. Check the section for

b.

C0407

2 a.

08 L2 €04

a-i

b.

07 €04
cover
shear and design suitable shear reinforcement.

Module-5
A PSC beam 250mm wide and 750mm deep is subjected to a
shearing force of 900ICN. The fiber stress under working loads is 
4N/mm . If the eTfective prestress is 1 OOON/mm^and area of 
cable 1500mm2 Design* the- shear reinforcement^the cable 4s 
inclined at an angle of the arc sin''(l/6). 

3 a.

€0508

9A Freyssinet anchorage 100mm dia carrying 12 wires ol 7mm dia
is embedded concentrically in the web of an 1- section of web ^

b.
€05-L3

swrjf!
Principal'
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Department of Civil Engineering 
* Internal Assessment Test -II

Subject: Design of Pre Stressed Concrete Structures I Sub Code: 18CV81
Semester/Section: 8th SEM Max Marks: 30

Name of the course instructor,
Pallnvi G A

Duration: 60 Minutes Time: 9.00AM-10.00 AM - -Date: 13.04.2022
V

Note: Answer any two full questions, choosing one from each module
Q Marks BLT. . Questions (
No.

Module 2
List and explain the various .losses in pre-tensioned and post tensioned beams. , '
A post tensioned concrete^ beam l OOmm wide 3 00 deep spanning over 10m is stressed by
successive tensioning and anchoring of 3 cables 1,2 and 3 respectively. The.c^afea of each.cable 
is:200mm2 and initial stress in the cable is 1200N/mm 2 , m=6. The first cable is.parabolic-with 
an eccentricity of 50mm below the centroidal axis at the centerof the span and 50mm above-the 
centroidal axis about the support section.- The second cable is parabolic ■with-zero-eccentricity at 
the support and an eccentricity of 50mfn at the center of the;span.'The 3rd cable is straiglit having 
a uniform eccentricity of 50mm below the centroidal axis. Estimate the °/oage loss of stress in 
each ofthe cable if tliey are successively tensioned and anchored orily due to elastic deformation.

l.a Ll;2-•• 5 C -
b 10 C

©
)

OR .
Apost tensioned rectangular beam.300x600 mm in section is'.prestressed with an initial pre stress 
of 950 N/mm2. There are four straight cables of each of area 250 mm2. The cables are,situated at 
100 mm from the soffit. Determine the percentage loss of pre\stress due to. concrete. Assume the 
following. Shrinkage stram of concrete=2xlO'4, modular ratio=6, Ultimate creep strain ol 
concrete=4xlO'6, The cables are pulled one by one, _______ - ______ .
A Pre tensioned concrete.beam 200x300 mm and span-,6m'is initially prestressed by a forced 
400 kn applied at a constant eccentricity of 70 mm by tendons of area 400 mm2. If Es=2xl05 
N/mm2 -, Ec =0.33xl05'N/mmVcreep coefficient in concrete =2.0, Shrinkage strain in concrete = 
0.6o62, Stress relaxation in steel =3%. Find percentage loss of stress in tendon.

■' 8 •l3,. C •72 a

v.

l3 c7b

Module 3
Ei CDefine Effective Bond and Unbonded. 23 a

A pret tensioned pre-stressed concrete T beam having a-flange width of 1200mm ,and-flange
thickness of 150mm, width and depth of web being 300mm and 1500 mm respectively. The area 
is pre stressed by 4700mm2 of high tensile steel located at an effective depth of 1600mm. If fd 
=40N/mm2 and fp=1600N/mm2. Estimate the ultimate flexural strength of the T sectionas per IS 
code recommendations. '' ^;’" 

r 13 .Ls. C
b

OR
C.:LCWhat are the different types of flexural failure observed in PSC beam.

A post tensioned beam with unbonded tendons is of rectangular section 400-mm wide with an 
effective depth of 800 mm. The cross sectional area of tlie .pre-stressing steel: is,2840:mm2. The 
effective pre stress in the steel after all losses is 900 mm2. The effective span of the beam is 16 m. 
If fck=40 N/mm2. Estimate tlie ultimate moment of resistance.of the section .using IS 1343 Code 
recommendations. ■

54 a
• 10 l4. , cb —!

C02: Students are capable of analyzing the PSC element and finding its efficiency 
C03: Students are able to design PSC beam for different requirements. . • r
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Cr'iiUnJ Tomirraw'

Subject: Q^n ,0.f Date:
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» Sri Srinivasa Educational & Charitable Trust
‘SAPTHAGIRI COLLEGE OF ENGINEERING

CAmiuKAl u. VIC. lk-l^nvi& Approved b> AICTI:, Nesv Delhi.)ISO9001:2015 &ISO 14001:2015 Certified Institute
Accredited Oy NAAC with "A" Grade 

H\A/5, Chikkasandra, Hesaraghatta Main Road, Bengaluru- 560 057
DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

NBA Accredited
Academic Year: EVEIN/2022- 2023

INTERNAL ASSESSMENT TEST -III

/
SAPTHAGIRI
Coiliuo ol Invlnoofluo

r, I fM'io* i o »

F-IAT-04/R0

Sub Code: 21CS43 
Max Marks:20 
Date:8 /9/23

Note: Answer any two full questions, choosing one from each module

Subject: Microcontroller and" Embedded Systems 
Semester/Section: 4"' A&B 
Duration: 1 hour

-------r-—* CO’Marks BLTQuestions s
Module-4

L3 C045Compare embedded and general computing system.
I a.

L2 C04Summarize embedded firmware 5b.

OR
5 L3 C04Identify the different communication buses used in automotive 

application.2 a.

Dernonstrate the working of a seven segment LED display.
Module-5

b. 5 L3 C04

Explain Multithreading.

Outline the concept of ’deadlock with a neat diagram. Mention the 
different conditions which favour a deadlock situation.

5 L2 COS3 a.

5 L2 cosb.\

OR
Apply the knowledge of task communication to explain binary 
semaphore.

5 L3 COS
4 a.i

1 C ornpare the Simulator and Emulator. L3 co;5I).
Course Outcome
C04- Program the basic hardware components ai d their application selection method.
C05-Demonstrate the need for RTOS for Embedded system applications.
Blooms Taxonomy: LI: Remembering, L2: Understand, L3: Apply, L4: Analyzing, L5: Evaluating, L6: Cre;

Accepted/ Accepted with modificalion/Rejected

-----c Module Coordinato HC
toiussoi & Head of the Bepat mib 
Computer Science Engi.neerint 

osp-ihagiri College of Engineerii 
Bangalore - 57ncipQ
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(Ainiiiucd to VTU, BolagaviiSi Approved by AICTE, NewDelbi.) ISO 9001:2015 &ISO 14001:2015 Certified Institute

Accredited By ISAAC with "A" Grndo 
#14/5, Chlkkasjindnv, Hesnrnghnttn Main Rond, Uengalunj-560057

DEPARTMENT OF COMPUTER SCIENCE & ENGINEERINGPTHAGIR!
go ol Englnoeilig Accredited by NBA 

Academic Year: EVEN72022- 20:3

INTERNAL ASSESSMENT TEST -III

»••, Ic -t.

E-1AT04/R0

Sub Code: 18CS62 
Max Marks: 30 
Date:QIW2023

Note: Answer any two full questions, choosing one from each module

.. Subj-ect; Coinini!tersg.ra,phics & Visualization
Semester/Sectioii: VI th (A&B)
Wratlon: I houri

—r
Question Marks BLT CO’;QuestionsNo.

Module-Ip 3
Explain 3D Viewing Pipeline with neat Diagram and transformation from
World to Viewing Co-ordinates.__________________________________

i Distinguish between parallel and perspective projection.
..-------------------------------------- A--

8 L2 C04
I a.

L4 C047b.
OR

^ ^ I Develop an OpenGL program n draw a color cube and allow the user to
_ I move the camera suitably to experiment Perspective Wowing

Explain OpenGL Visibility Detection function. ^ t cTTf

C048 L5

b. L27 C04

I Categories the different Logical input devices and explain with example 

i Explain how menus are created i i OpenGL.

Module-!^ Sub-Cede: 18CS'62 , {
3 a. L4 COS7

L2b. 8 COS
_______ ______ _____________________ OR_____ _________________
Interpret the various features that a good interactive program should 
incorporate.

Explain Bezier techniques of generating curves along with its properties .

74 a. L3 COS

8 L2 COSb.

Course Outcomes

C04- Apply concepts ol clipping, Geometru transformations on 3D objects,3D viewing and 
Illumination Models.
COS- Decide suitable hardware and sofiwam for developing graphics packages using OpenGL and also 
Concepts of Curves.

Blooms Taxonomy: LI - Remembering, 1.2: Understand. !.3: App v. L4: Analyjj 

Accepted/Accepted vvilli modlflcation/Rejccted /
,L5: Evaluating, L6: Creating

/
-A\ (c_...

' ComputerScienll " : 
Saptha9'ri Cotlegel^^mg 

Bangalore :6E7n9'fe^8
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CollBgi g( Enijlneerfua 
Ciiailng. lumoffbv/

DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING 
INTERNAL ASSESSMENT TEST -1

F-IAT-04/RO

Subject: INTERNET OF THINGS 
Semester/Section: VHI / A & B 
Duration: 1 hours

Sub Code: 18CS81 
Max Marks: 30 
Date: 17-03-2023 

Note: Answer any two full questions, choosing one from each module

Question Questions Marks BLTNo.
Module-I

Explain loT Data Management and Compute Stack 7 LI1 a.

Explain the following:
a) Explain the Acess Network Sublayer with a neat diagram.
b) With a neat diagram explain architecture of loT.

8 LI
b.

OR
Compare IT and OT.2 a. 7 L3
Analyze and explain with a neat diagram one M2M IOT standardized 
architecture and IOT world Forum standardize architecture

8 L4b.

Module-1
With a neat diagram explain how actuators and sensors interact with physical 
world. Classify actuators based on energy type_________________________
Analyze and explain protocol stack utilization IEEE 802.15.4

7 L23 a.

8 L4b.
OR

With a neat diagram explain characteristics of Smart Objects.____________
What is SANET? Explain some advantages & disadvantages that a wireless 
based solution offers. ___

8 L24 a.
7 L2b.

Course Outcomes
Col- Interpret the impact and challenges posed by loT networks leading to new architectural models.

Co2- Compare & contrast the deployment of smart objects & the technologies to connect them to network. 
Blooms Taxonomy: LI- Remembering, L2 Understand, L3: Apply, L4: Analyzing, L5: Evaluating, L6: Cree

k___G
.0-

Course'Coordinator Module^Coordinator HOD
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INTERNAL ASSESSMENT TEST -111 
SCHEME & SOLUTION F-IAT-05/R0

Sem. & Sec.:^T£-^
Subject: flA i CYO ({ (P rt) £^7^00

Duration:60 MIN '

Date:

Subject Code:o? ( ££ ^3 . 
Max. Marks:30
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Allocated
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SAPTHAGIRI COLLEGE OF ENGINEERING 
Department of Electronics & Communication Engg. 

Internal Assessment Test -III
Sub Code:21EC32 
Max Marks: 20 
Date: 28.02.2023

Subject: Digital System Design using verilog 
Semester/Section: 3 / A & B 
Duration: Ihour

CD’sQues
tion

Marks BLTQuestions

No.
Module 3

Explain the working of MS-JK flip flop or MS-SR Hip flop with logic symbol and 
timing diagram.1. 10 L2 C03

(OR)
What is Characteristic Equations? Derive the characteristic equations of SR and T flip- 
flops.2a. 05 L2 C03

2b. Explain in detail the construction and working of (i) serial in serial out (ii) 
parallel in serial out shift register 05 L2 C03

Module 4
Explain the structure of verilog module with suitable example3a. 05 L2 C04

3b. List the different styles of description used in verilog to describe a digital system. 
Explain Data flow and behavioral verilog description for half adder 05 L3 C04

(OR)
Explain (i) Relational operators with example (ii) Shift operators with example______
Write the verilog HDL dataflow description code for (i) 2 to 1 MUX using conditional 
operator (ii) 2 to 4 Decoder

06 L2 C044a.
4b. 04 L3 C04

C03 : Students will be able to design and analyse Sequential circuits logic circuits.

''"^04 : Students will be able to Model Combinational circuits (adders, subtna^Wk 
sing Verilog descriptions. f ’ fl

multiplexers) and sequential circui

PrtrrtTpaT
Sapthagiri Ctllaqe ^t Ii rino
14/S. • ■

t* •
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SAPTHAGIRI COLLEGE OF ENGINEERING 
Department of Electronics and Communication 

Internal Assessment Test -I
Sub Code: ISEC^if 
Max Marks: 30 
Date: 15-11-22

Subject: ITC 
Semester: V 
Duration: Ihours
Note: Answer any two full questions, choosing one from each module

Questi 
on No.

Questions Marks BLT CO’s

Module-2
1 a. Define the following with respect to information theory.

(i) Self-information
(ii) rate of information (iv) Source Efficiency

LI4 COl
(ii) Entropy UIf-

b. Derive the expression for average information content of symbols in long 
independent sequence. 

4 L2 . COl

LzProve the maximal property of Entropy. 7c.
OR

2 a. A code is composed of dots and dashes. Assuming that a dash is 3 times as 
long as a dot and has one-third the probability of occurrence. Calculate:

(i) The information in dot and dash 0 H' IS , 2 kn 
The entropy of dot ad dash

COl6 L3

V*<■

V'l (ii) c ^11 £-,,'k /, 7^‘L
shown in fig, Find i) State

M>): '4-
HK) r i ^ I 2

C. - i -Cs 6^
C-,; : \ 3c-? C

b. Consider the following Markov source 
entropies ii) Source entropy iv) Gl, G2

COl& ^ L3
cv3'

c,
Module-3

C02L2,L383 a. State kraft inequality. Find the smallest value of ‘r’ such that prefix codes 
can be constructed for the following code length requirements. W={ 1, 4, 
4, 4, 5} for corresponding for the following code L={1, 2,3, 4, 5}. Also 
suggest a suitable code. -

C02L27b. State and prove Shannon’s source coding theorem.

OR
C02L384 a. Apply Shannon encoding theorem and generation codes for the set of 

symbols S= {0.3, 0.25, 0.20, 0.12, 0.08, 0.05}. Find code Efficiency and 
variance._______________________________________________________
Identify the following codes are instantaneous. Justify your answer.

\

C02L37b.

Symbols Code A CodeB Code C
2^SI 00 01 V < ^ 'lS2 10001 01

t-\-S3 10 101001
S4 11 00 111

oor
jv^ nOV r\^V-^

? . xA ’SSuSZ

COl: Measure information, Entropy, Rate of Information and Order of a source for Dependent & 

Independent Source

C02: Develop Shannon Encoding, Shannon Fano, Prefix and Huffman Encoding Algorithms for 

the Information source
Prtndwri---

Sapthagiri Collage of Engineering
14/5. ChfkkMandr*. • *
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SAPTHAGIRI COLLEGE OF ENGINEERING 
Department of Electronics and Communication 

Internal Assessment Test -III
Subject: Machine Learning 
Semester: VII(A&B)
Duration: Ihours
Note: Answer any two full questions, choosing one from each module

Sub Code: 18EC745 
Max Marks: 30 
Date: 20:01:202j

Question Questions Marks BLT CO’s
No.

Module-4
^81 a. Explain Bayes theorem, MAP Hypothesis and ML Hypothesis L2 C03

b. Explain Brute force MAP learning algorithm 7 L3 C03

2 a. Classify the data and using Naive Bayes classifier for the data set shown in table. L3 C038

N Color Type Origin Stolen? \r\A|A KA>Zu\J1 red domesticsports yes- /
2 red domesticsports no
3 red domesticsports yes

*4 yellow domesticsports jr no
5 yellow importedsports yes
6 yellow SUV imported no
7 yellow SUV imported yes
8 yellow SUV domestic no
9 red SUV imported no
10 red domesticsports yes

b. Consider a medical diagnosis problem in which there are two alternative hypothesis:
(i) That the patient has a particular form of cancer (+) and
(ii) That the patient does not (-). A patient takes a lab test and the result comes back 
positive. The test returns a correct negative result in only 98% of the cases in which the 
disease is actually present and a correct negative result in only 97% of cases in which 
the disease is not present. Furthermore ,0.008 of the entire populations have this 
cancer. Determine whether the patient has cancer or not provided the lab test is 
positive using MAP hypothesis.

7 L3 C03

7Modnle-5
3 a. L1,L2 C04Explain K-nearest neighbor algorithm. List the advantages and disadvantages. r 8

L2 C047b. The height, weight and T-shirt size of some customers is provided in table and predict 
the T-shirt size of a new customer given < height=161 cm and weight=61 KG> using 
KNN algorithm with K=3.

Size of T- 
shirt

Height in 
CM

Weight in KG

158 63 M
160 59 M
161 63 M
160 64 L
168 62 L '
163 64 L
165 61 L

L2 C0484 a. Explain CADET system using case-based reasoning.
M'

C047 L2b. Explain Radial Basis functions

C03: Acquire Knowledge and apply neural networks, Bayesian Techniques.

C04: Apply instant based learning and reinforcement learning aIgorithm*r“

Revised Blooms Taxonomy Levels (RBTL): L 1-Remembering, L'M-Unt 
L4- Analyzing, L5-Evaluating, L6- Creating ■

rstand, L3-Apply,

-^Pftnctpit -------- --

••naaJuru . £$* ov •
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Sri Srinivasa Educational & Charitable Trusts

SAPTHAGIRI COLLEGE OF ENGINEERING• l
(Affiliated to VTU, Bclagavi, and Recognized by AICTE, New Delhi)

(An ISO 9001-2015 and ISO 14001-2015 certified institute)
Accredited by NBA & NAAC with ‘A’ Grade

14/5, Chikkasandra, Hesaraghatta Main Road, Bengaluru-560057.

•h•'4 SAPTHAGIRi
Coiioas ot Enoinsorln*
C r # 311 ii u T o m o r i (i w

Department of Electrical & Electronics Engineering 
Internal Assessment Test - I (2022-2023)

Sub. Code: 21EE42Subject: DIGITAL SYSTEM DESIGN 
Semester / Section: 4th (A&B) Max Marks: 20 

Date:03/07/2023Duration: 60 minutes

Note: Answer ANY TWO full questions, choosing ONE from each part.

Q Marks RBT CO’s
No. Questions

PART -A
Design a three-input,one-output minimal two-leve! gate 
combinational circuit which has an output equal to 1 when majority 
of its inputs are at logic 1 and has an output equal to 0 when 
majority of its inputs are at logic 0.

1 a.
L2 COl05

i

*
Minimize f(a,b,c,d)=Xm((),2,8,I0) using quine MCcluskey method L3 COl05b.

OR
Define Combinational logic. List the various steps in 
designing the combinational logic circuit and explain with the 
block diagram

2 a. 04 L2 COl

Minimize the following multiple output functions using K-MAP: 
r=Im( 1,2,6,7,8,13,14,15)+d(3,5,12)

06b. L3 COl

PART -B
Expand fl=ab+bc+ac into minterrns L2 COl3 a. 05

COlSimplify
f(a,b,c,d,e)=2m(0,1,2,3,4,5,16,17,18,19,24,25)+dc(26,27)using 
Karnaugh map technique.

05 L3b.

OR
4 a.* Reduce The Following Function Using K-Map technique 

F(A,B,C,D)=7t M (0,1,4,5,14,15)+dc( 12,13)
04 L3 COl

Obtain all the prime implicants of the Boolean function using quine- 
Mccluskey method.
F(a,b,c,d)=I(7,9,12,13,14,15)+ Zd(4,ll)

06 L3 COlb.

Revised Bloom’s Taxonomy (RBT) Levels: L2 - Understanding, L3 - Applying, L4 - Analyzing 

COl: Develop simplified switching equation using Karnaugh Maps and Quine McClusky 
techniques.

Accepted/Accepted with modification/ Rejected

Mod ide Coxn’dinatorCourse coordinator
PROF & HOf)
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\
SAPTKAGIRI
Cullogo III [lIUlllBOllllQ

Department of Electrical & Electronics Engineering 

Internal Assessment Test - 1 (2022-2023)
Sub. Code: 18EE61 
Max Marks: 30 
Date:24-04-2023

Subject: CONTROL SYSTEM 
Semester/Section: d"1 A 
Duration: Ihour

Note: Answer ANY TWO full questions, choosing ONE from each part

Marks RBI CD’sQ. No. Questions

PART - A
Compare open loop and closed loop control system with examples

Construct mathematical model for the mechanical system shown in 
fig( 1 b). Then draw its forced voltage and force current analogy.

6 L2 COl1 a.

9 L41 b. COl

OR
Explain the synchro’s as an error detector 6 L4 COl2 a.
Obtain the electrical network based on torque voltage & current 
analogy and give all the performance equation for the fig(2b). COl9 L42 b.

PART -B
Derive the transfer function of armature-controlled D.C Servomotor 
with block diagram._____________________________ j____________
Illustrate how to perform the following in connection with block 
diagram reduction rules

3 a. 9 L2 COl

6 L3 C023 b. i) Shifting take-off point before a block.
ii) Shifting summing point after a block. 
Hi) Blocks in parallel.

Explain construction and working principle of AC servomotor. 9 COlL24 a.

Find the closed loop transfer function of the system shown in fig(4b) 
using block diagram reduction rules L4 C0264 b.

Revised Bloom’s Taxonomy (RBT) Levels: L2-Understand, L3 - Applying, L4- Analyzing 

COl- Determine the transfer function of a linear time invariant system.
C()2 - Apply block diagram manipulation techniques and signal flow graph to obtain transfer function of 
LTI system.

Accepted/Accepted with modification/Raf
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Department of Electrical & Electronics Engineering 

INTERNAL ASSESSMENT TEST - 1 (2022-2023) 
Subject: POWER SYSTEM OPERATION AND CONTROL 
Semester / Section: VIII / A & B 
Duration: 1 hour

V

SAPTHAGIRI■

ol EnuUltrlBi
C <« al In o la m or row

l

Sub. Code: 18EE81 
Max Marks: 30 
Date: 17-03-2023

Note: Answer ANY TWO full questions, choosing ONE from each part.

Q. Marks RBT COQuestionsNo.

PART - A
1 a. List out various key concepts available for reliable operation of a power system 

and explain them in detail. 10 L2

COl1 b. Classify the SCADA systems based on number of RTUs, and master stations 
present in the system and explain each type in detail with a neat configuration 
diagram.

VC/
L210

OR
List out the operating states of a power system and explain them with a neat block 
diagram.

2 a.
10 L2

COl2 b. List out the major components of SCADA systems and explain them in detail. 
Explain various functions of RTU communication subsystem. 10 L2

PART -B
Explain the load frequency control and excitation voltage regulators of a turbo 
generator with a neat schematic diagram.
Develop a mathematical model of steam turbine used in a generating station.

3.
L2 C0210 L3

OR
Q Develop the mathematical model of a speed governing system of a turbo-generator 

with usual notations. 10 L3 CG24.

Revised Bloom’s Taxonomy (RBT) Levels: L2 - Understanding, L3 - Applying 

COl: Describe various levels of controls in power systems, components, architecture, and configuration 

of SCADA.
C02: Build mathematical models of ALFC by identifying the basic control loops in generator and functions

of AGC in an isolated and interconnected systems.
v/'

Accepted / Accepted with modification / Rejected.
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A
S APTHAGIRI COLLEGE OF ENGINEERING 

department of Informntlon Science nnd Engineering 
Internal Assessment -I

subject. Data structure and application 

^emester/Section: III 'A* & 'B’ 
Munition: 1 hours

Sub Code:21CS32
Max Marks: 20

Date: 28-11-2022
Note: Answer nny two full questions, choosing one from each module

Question
No. BLTMarks COsQuestions

Module-1
Define Data Structures. Summarize various types of data
structure

1 a. LI COl5M3
Illuminate any 2 Data Structures operations with an example.b. L25M COl

OR
Illustrate various memory allocation Function in detail2 a. 5M L2 COl
Design a C program to implement a linear search.b. L25M COl

Modnle-1
V/hat is a structure? Illustrate different ways of defining a 
structure with example for each. 

3 a. L25M COl

Apply the array representation of two polynomials:
A(x) = 2x
Write a c function to add two polynomial A(x) nnd B(x) term 
by term to produce C(x), where C(x) = A(x) + B(x)

b.
+ 1 and B(x)=x4 + 10x3+3x2+ 1.1000

L25 M COl

ORm Give the ADT for sparse matrix. Express the given sparse matrix in
the triplet form and find its transpose

4 a.

■o

-'V oi o L35M COl
C «

■'-r r I N 5
go

I
A=

Show Binary Scorch algorithm with an example. 5M L2b. COl

COl-.Identify different data structures and their applications.
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(WO£l001-20l5.inc1iS01400l-20l5c‘i.'l/r!mJ Insiilulo)
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Department of Information Science and Engineering 
INTERNAL -1A£ademicjcar: 

name :
2022-23(Qdd Sem)

SoiOPuter Networks and WnritySub
Sub-code: 18CS52 Datc:l4/11/22 Sem: V A & D

Course
Outcom

Bloom
sQuestions 

Module 1 & 2
Mark Taxon

omy
level

ess Mappc
d

^Ni.Explain Http request and response message format? 8 L2 CO I

L2 COl
l.b.What are the different transport services available to applications? Explain? 7

OR
L3 COl

2.a. Classify and explain 3 Mail Access Protocols? 8

COlL42.b. Illustrate how user 1 can send mail to user 2 and how user 2 receives the mail 
by using SMTP? 7

Module 1 & 2

3.a.Extend the steps involved in Multiplexing and Demultiplexing? L2 C028
L2 C02

.b. Write a note on UDP and TCP and its services? 7

OR

4.a.Explain Multiplexing and demultiplexing with respect to UDP and TCP? C0212
8

4.b Indicate various field of UDP Segment. Explain briefly how checksum is 
calculated

L2 C02
7

Explain principles of application layer protocolsCOl

Recognize transport layer services and infer UDP and TCP protocolsC02

Course Co-ordinator aHODModule Co-ordinator
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Subject:Artificial Intelligence and Machine learning 
Semester/Section:VII A & B 
Duration: 1 hour

Sub Code: 18CS71
Max Marks: 30
Date: 15-11-2022 

Note: Answer any two full questions, choosing one from each module

fp^sti 
( ) No.

Questions Mar BLT CO’s
les

Module-2

1 a. 7 L3 C02Consider the following predicates
i) Man (Marcus)
ii) Pompeian (Marais)
Hi) born (Marcus, 40)
iV) Vx; man (x) - * mornil (x j
v) Vx: Pompeian (x) • -* died (x 79)
vi) erupted (volcano, 7lh
vii) Vx: VI,: Vi3: mortal (x) Abom (x. q) Agldi-h, 150) dead (x. tj) 
viiijnow* 1991
ix) Vx :VL:[alive(x. t)-» "’dead(x, t)] Afdead(x,t)->alive(x.t)
x) Vx; Vt,: Vlj. died (x, ti) Agt {\u ii) - dwd (x, lj)

I’rove dial:alive ''Jiircus, now)O
Show and prove that marcus is dead now.

Explain the i) issues in knowledge representation
ii) Forward and backward reasoning

8 C02L2b.

OR

C02Explain the algorithm to convert predicate to clausal OR CNF
form withexample.___________________________________
Consider the following sentences:
i)John likes all kinds of food ii)Apples are food 
iii)Chicken is food iv)Anything anyone eats and isn’t killed by is 
food. v)Bills eats peanuts and is still alive vi)She eats 
everything Bill eats.
Translate these sentences into formulas in predicate logic.

L29 ' •2 a.
C026 L3b.

D^ri

girl College of Engineering
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pengaluru - 560 057
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Module-3
3 a. Illustrate the ID3 Iexamnlp i ajSori^rn for decision tree learning with 

algorithm3 ^ ment,0n acIvantages and limitations of decision IDS C02L210

Bnnlol8 p0W a< S,'n^e Perceptron can be used to represent the 
boolean functions such as AND and OR?

C02L25

OR
4 a. Diffbrentiaie oetween Gradient Descent 

Descent

Illustrate back propagation algorithm

and Stochastic Gradient C02L37

b.
L2 C028

yC02
ITIllustrate the'working ofAl and ML Algorithms.

< )
3

i.4^
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Internal Assessment Test -1

A” Grade)

Subject: Design & Analysis oC Algorithms 

oemester/Section: IV ‘A’ & ‘B’
Duration: I hours

Sub Code: 21CS42 
Max Marks: 20 

Date: 03/7/2023
Note: Ans>ver any two I'ull (|iiestions

Q. No. Marks BLT CP’s"Ques lio ns
Module 1

Explain the notion of algorithm. Design Euclid’s algorithm for computing
GCD(m,n). Find GCD(60,24) using Euclid's algorithm.

I a. 3 L2 COl

Explain different asymptotic notations with example.

Explain the general plan for the efliciency of a non-recursive algorithm. 
Design and analyze algorithm for finding the largest element in the given 
array.

h. 2 L2 COl

5 L2 COlc.

OR
Explain with a neat diagram Fundamentals of Algorithmic Problem solving. 5 L2 COl2 a.

Discuss an algorithm for Tower of Hanoi problem and find its efficiency. 5 L2 COlb.

Module 1
Construct an algorithm to find uniqueness of elements in an array and give 
the time complexity.

5 L3 COl3 a.

b. Develop an algorithm for selection sort. Trace the algorithm to sort the 
following numbers in ascending order.
80 60 70 40 10 30 50 20

5 L3 COl

Q OR
COl4 a. Explain Bruteforce technique and String Matching algorithm with tracing.

Pattern: happy
Text: It is never too late to have a happy childhood._________________

~b. Construct an algorithm for bubble sort and derive its complexity. Trace the
I algorithm for the following numbers.
60 50 25 10 35 25 75 30

L25

COlL35

\
COl: Analyse the running times of algorithms and state the performance using asymptotic notations and also to 

analyse mathematically for the complexity of the algorithm.

Program Coordinatoi
(HOD)

Or H.R Ranganafna 
Prof. & H.O.D I
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SAPTHAGIRI COLLEGE OF ENGINEERING/ X
Department of Information Science and Engineering

ti- <•.

Internal Assessment Tcst-II

Subject: File Structures 
Semester/Section: 6th ‘A & B’ 
Duration: 1 hours

Sub Code: I8IS61 
Max Marks: 30 
Date: 31-05-2023

Note: Answer any two full questions, choosing one from each module

Question 1
Marks BLT CO’sQuestionsNo.

MODULES
1 a. Write an algorithm for searching a record from a file using binary 

search. 7 C02L3
8 C02. r>’ b- L3Demonstrate the key sorting algorithm, with an example.

OR
8 L1,L2Define indexing. Explain a simple-index for entry-sequenced 

files, selective indexing & Binding with example.
C022 a.

i

7 C02b. L3Analyze the concept of indexing to provide access by multiple 
keys.

MODULES

Write a note of the following: i) K-way merge ii) A selection tree
for merging large number of lists.

3 a. C037 L3
Write an algorithm for Heap sorting method for insertion. Show 
the construction of heap tree for following sequence 
FDCGHOKNEA.

8 L3 €03b.

OR
o Define Binary search trees. Show with an example how the 

Ipclexed Binary trees formed.
Show how the object-oriented model implemented Co-sequential

process. 

4 a. 7 ii€0312
b.p- 8 L3 €03

£?€02 -Demonstrate the organization of Helds and records in files
€03 -Show suitable sorting techniques to arrange the data and multi-level indexing and B-Tree techniques 

I for organization of data in a Hie,

4\- ---- -
Program Coordinator

Dr H.R Ranganatna
Prof. & H.Q.D I 
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Sap-r- 

# 14/5 u

Cou inator Mothue Coordinator

; Coriype o; X- pi#?"-rifK 
; ii ilcat

P'-J -/ ...

■ f
• ••• hGo'jG.-.

of fen9'neering 
■ ChiKkasandra, Hesaraghatta Main Road 

Bengaluru - 560 057

o/\i..UKU-



\!
■ \ '

■

ry*

szmkti & soiAmoN . • • ' ’
54-^-B ■ ETERNAL TESf]^

■ riffled ,A S,'lb-jsc::T:;H<-

PVta?" -- D"?,^ Subject Code:I 
•Max Marks: k®
SigoatureXX

;

Qs.j •:No. |
Solutions Marks

Allocated:

ckjJal L'tv^Xo/A, U3 i\L?^^ \A ^ . MjoMa-

iw ^ ^.nrt4x .

[t, ]/v\l(puJL
M. ••; lt.

'

I
i
;

^"vno.
!

&
!

• Ikvn

/S'Ki-sr^vLt—- "

4_vn
3'^:

<Q f
I

;
•^14A

i
; <

iuiPr

Saptha ege of Engineerin'. 
t4'5, Chlkkasandra, Hesaraghalta Main RovK- 

Rengaiuru - 560 057



Qs.
No. . Solutions

.~i>4j aw-t1.Ci^O^CCUA -^D

^ -iU^- if: -MXi'Jlii f1
q£k

^ ^ 3 /ri-- :

r-
\ ’

r^-W\

—: •

^Pc^£°%%tng/neer,.n



USF Qs.
,__No.

Marks
'Allocated

Solutions

jritf -FD^ ffoh-X/^A
A s> ^/

L R
6F',

i3~i

N tJ-

.) Ww -STZi

/l A- ^
3 ^

Z^lA/\

iCn^

^UV\

o pUvw^o .

CA^

Page No.

^P^Tnncipai
Sapthagiri College of Engineering
14/5, Chlkkasandra, Hesaraghatta Main Road 

Bengaluru - 560 057



SRI SRINIVASA EDUCATIONAL AND CHARITABLE TRUST© 
SAPTHAGIRI COLLEGE OF ENGINEERING(Amilntod to Vlsvosvnrnyn Tichiiolojjlctil University,‘BcInKiivI nn«l Approved by AICTE,

New Dellil)(Accrodttcd by NAAC with “A" gmdc) (NBA Accredltcd-CSE, ECB, BUR, ISB, MB)
. (An ISO 9001:2015 & ISO 14001:2015 Certified)

___ _____________ DEPARTMENT OF ISE

SCeJD;•■'•MMIiHiimIii
“••iiirirtt,,,.

\IQAC/

Intcrnnl Assessment -I ct: IOT Technology and its application
Semester/Section: VIII A.& B

Duration: ! hour .

Subje
Subcode: 18CS81 

Max Marks: 30

.Date:! 7-03-2023
Note. Answer any two full questions, choosing one from each module

Questi
on No. Questions Marks BLT CD’s

Module-1
1 a. Demonstrate one M2M loT standardized architecture and IOT

_ (IOTWF) world standardized architecture_________________
Compare IT and OT with different criterion.

10 L3 COl

b. 5 L2 COl
OR

Describe i) Access network sub layer, ii) IOT network 
management sub layer with neat diagram________________
Explain the following: Characteristic of fog computing model.

Edge computing and fog computing with

2 a.

~bT
‘ 8 L2 COl

7 L2 COl

neat diagram

Module-2• -9 8Classify different types of sensors and actuators. Explain how
actuators and sensors interact with physical world.

y 3 a.
C02L2

C02L27b I Discuss the characteristics and attributes concerned when 
I selecting and dealing with connecting smart objects.

OR
C02L29I Summarize and brief out the 802.15.4 and 802.15.4 physical layer, 

' / MAC layer and security.
I Classify constrained devices and constrained node networks.

4 a. m
C02L26

b.
Interpret the impact and challenges posed by loT networks leading to new architectural models 

and contrast the deployment of smart objects and the technologies to connect them to
COl

%
C02 Compare 

network.

HOD
Dr H.R RanganatnaModule CoordinatorCoufse Coordinator

.0Prof. & H.
Oect. of info; nation $ clerics & E|ag
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Sapthagiri College of Engineering

Department of Mechanical Engineering

Internal Assessment -1, Even Sem (2022-2023)

Introduction to Mechanical Engineering

Semester: II sem(CS, IS) 
Time: 1 hour

Max Marks: 25 
Date: 12.07.2023

Note: - Answer any TWO full questions, choosing ONE full question from each module

r stion CD’sMaries BLTQuestions
No.

Module-l

Explain the role of Mechanical Engineering in Industries and Society. 06 L2 COl1 a.

Distinguish between renewable and non-renewable energy sources. COlb. 06 L2

OR
Describe the construction and working of Wind power plant with a 
schematic diagram._______________________________________________
Illustrate the operation of Liquid flat plate collector with neat sketch.

07 L2 COl2 a.

05 L2 COlb.

Module-2
Define Lathe. Explain the following lathe operations with neat sketches. 

(i) Turning (ii) Facing (iii) Knurling___________________________
Briefly explain 3-D printing

10 LI, L2 C023 a.

C0203 L2b.

OR
08 L2 C02Describe the various components of CNC machine with neat sketch.-♦ a.

C02Explain the following drilling operations with neat sketches, 
(i) Reaming (ii) Boring

05 L2b.

COl: Explain the concepts of Role of Mechanical Engineering and Energy sources. 

C02: Describe the Machine Tool Operations and advanced Manufacturing process.

Scrutinizerf HODSignature of the co-ordinator Signaftr A_
2/Dr. R.G. Deshpande...(Nataraj H.N)

of eng/near,ng
a"W«,-y * S60g^ltS Maln Koa«



F-IAT-05/R0

i 5 : SAPTHAGIRI COLLEGE OF ENGINEERING, BENGALURU-560057
(An ISO 9001:2015 & ISO 14001:2015 Certified Institution) ‘
(Affiliated to VTU, Belagavi and approved by AICTE, New Delhi)

DEPARTMENT OF MECHANICAL ENGINEERING

sarmGiR!
Colluuu otEiiulnuurlmi 
Creation lo morrow

SCHEME & SOLUTION

1IA Test No:

; ljfvt^o(Lu jbn ______ Sub. Code:BFrSC,K3J)4-^b

Academic Year: 3.0
Subject:

Semester/ Sec: \ f , OS^ X S

Question
Number

Marks
AllottedSolution

■R &le, o f HeoKcur^iccLi
in Xi~nci-o-g tn-;

cx..
(o^)

06------------> Co.3)

''m ^' dxf-fe-renn
nn^-e^^ocUo'^^ Wot)--f&'o&ko (.e
Iz'ne-^'

b

D4■gj'Otj’x' r £? "S1 A
Ovn dl ouae'v pUanm-tr 
"bpeJrcK -----^ (03)

C^"Os>-trrMjc±TO'n----:> r o a)
UDO-T ^ c oa)

u-flccb ptcote
“S'   >- ̂ >^3
Ope^vcotfo-n-----^ (oa)

l>-&fdn"tUe>-r) of Lcntp^
o'm'3

> To-rnX^ K nt

ol^.

b. i

Ol

i .cza

^&n£23JlX) —>(Ql)
3^3 pcuLt*n q

^ (0,p

CD±D
P. ^ e^r-o Trtn£>'n o>-f- "S- n'

> Cox'
1^3

3X>-

BengaJuru - 56C?057 R03f'

pai



BESCK204DUSN 1 S G

Sapthagiri College of Engineering

Department of Mechanical Engineering

Internal Assessment - II, Even Sem (2022-2023)

Introduction to Mechanical Engineering

Max Marks: 25 
Date: 18.08.2023

Semester: II sem (CS, IS) 
Time: 1 hour

Note: - Answer any TWO full questions, choosing ONE full question from each module

Questions Marks BLTQuecfion CO’s

Module-3
Explain the working of 4- stroke Petrol engine with neat sketches. 08 L2 C031 a.

List the advantages and limitations of Electric Vehicles. 04 LIb. C03

OR
Describe the components of Hybrid Electric Vehicles with neat block 
diagram._______________________________________________________
Distinguish between four stroke Petrol engine and Diesel engine.

08 L2 C032 a.

04 L2 C03b.

Module-4
Describe the following materials.
(i) Shape Memory Alloys (ii) Ceramics (iii) Polymers

09 L2 C043 a.

Distinguish between Soldering and Brazing 04 L2 C04b.

OR
Define Welding. Explain with neat sketch, working of Electric Arc Welding. 08 LI, L2 C04

05 L1,L2 C04Discuss the classifications of Engineering Materials.b.

C03: Explain the Working Principle of IC engines and EV vehicles.

C04: Discuss the Properties of Common Engineering Materials and various Metal Joining Processes.

ScrutinizerSignatofnrbf HODSignature of the co-ordinator
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Internal Assessment - III, Even Sem (2022-2023)

Introduction to Mechanical Engineering

Max Marks: 25 
Date: 06.09.2023

Semester: II sem (CS, IS) 
Time: 1 hour

Note: - Answer any TWO full questions, choosing ONE full question from each part

Question Questions Marks BLT CD’s
No.

Part-A
Define Mechatronics. Explain with neat sketch Closed loop mechatronics 
system.

1 a. 06 LI, L2 €05

Describe with neat sketches, any two types of Robot Configurations.b. 06 L2 COS

OR
Distinguish between Open loop and Closed loop Mechatronics System.2 a. 06 L2 COS

Explain the applications of Robots in the following domains of a manufacturing 
industry.

(i) Material handling (ii) Processing (iii) Assembly and Inspection

b. 06 L2 COS

Part-B
Define Automation. Explain the three types of Automation.•3 07 L1,L2 COS

Define loT. Briefly explain the characteristics of loT.b. 06 L1,L2 COS

OR
Describe the loT functional Blocks with neat sketch.4 a. 08 L2 COS

Describe the basic elements of Automation system with block diagram.b. 05 L2 COS

COS: Explain the Concepts of Mechatronics, Robotics and Automation in loT

Signature of the co-ordinator Signa f HOD Scrutinizer
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Internal Assessment Test-il for the AY: 2022-23 (Odd Sem)

Basic Thermodynamics
Sem/Sec: 3rd 
Time: 60 Min

Max. Marks: 20 
Date: 1/4/2023

RBT
Level

Note: Answer the following questions CosQ.No

Module-3
l.a) L2 C01Explain with a neat sketch PMMK-1 and PMMK-2.

b) A reversible engine operates between Ti and T. the the energy rejected by 
this engine is received by second reversible engine and heat is rejected to 
sink rJ?2. Show that for same efficiency T is geometric mean of Ti and Ts.

L3 C01

OR
2. a) L2 C01Show that Equivalence of Kelvin Planck statement to the clausius statement.

b) A domestic food refrigerator maintains a temperature of -10°C , the ambient
air temperature is 30° C. The heat leakage into the freezer is estimated to be 
at the continuous rate of 2kJ/Sec., Determine the least power heeded to pump 
out this continuously.

L3 COl

Module-4
Briefly explain the following, (i) Mass Fraction (ii) Mole Fraction (iii) Dalton’s3. a)

L2law COl

A vessel Contains 10 Kg of O2, 5 kg of N2 . and 20 kg of CO2. the total
pressure in the vessel is 600 Kpa. The temperature is 80 °C. Calculate (i) 
Partial Pressure of each gas in the vessel, (ii) Volume of the vessel

b)
L3 COl

With neat sketch of compressibility chart explain compressibility factor and
reduced parameters.

4 a)
L3 COl

b) A mixture of gases contains 2 Kg of CO2 and 2.5 Kg of N2. The pressure and
temperature of the mixture are 2.5 bar and 27 °C. Determine (i) Mass and Mole 
fraction of each constituent gas (ii) Average Molecular weight, (iii) Specific gas 
constant.

L3 COl

Bengaluru - 560 057
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Thermo dynamics
Max. Maries: 20 
Date: 29/2/2023

Sem/Sec: 3rd 
Time: 60Min

RBT
Level

CosNote: Answer the following questionsQ.No

Module-4
l.a) Explain briefly critical point with T-v diagram and triple point with P-T 

diagram.
L2 C04

(4 Marks)
b) Calculate the internal energy per kg of superheated steam at a pressure 

of 10 bars and a temperature of 300° C. Also find the change of internal 
energy if this steam is expanded to 1.4 bar and dryness fraction 0.8.

(6 Marks)

L3 C04

OR

2. a) With a neat sketch explain measurement of dryness fraction using 
Throttling calorimeter.

L2 C04
(4 Marks)

b) A pressure cooker contains 1.5 kg of saturated steam at 5 bar find the 
quantity of heat which must be rejected so as to reduce quality to 60 % 
dry. Determine the pressure and temperature at new state. (6 Marks)

L3 C04

Module-1

3. a) With P-V and T-S diagram Derive the Air Standard efficiency and mean 
effective pressure of Diesel Cycle. L3 COS(10 Marks)

OR

4 a) The Minimum pressure and temperature in an Otto Cycle are 1000 Kpa 
and 27° C . The amount of heat added to air per cycle is 1500 KJ/Kg. 
Determine (a) The pressure and temperature at all points (b) Air 
Standard efficiency for a compression Ratio 8. Take for air Cv =0.72

(10 Marks)

L3 COS

KJ/Kg.

At the end of this course the students will be able to
C04: Compute available energy in thermodynamic systems and Pure substances utilization. 
COS: Evaluate the thermal efficiency of Gas and Vapour Cycle.

^^,|^Colleg£of £n ,ne
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(Affiliated to VTU, Belagavi fie Approved by AICTE, New Delhi)
Department of Mechanical Engineering 

Internal Assessment Test-1 AY: 2022-23 (ODD SEM)

DESIGN OF MACHINE ELEMENTS-1
Max. Marks: 30 
Date: 14-11-2022

Sem/Sec: 5th A 
Time: 90Min

RBT
Level

CQsNote: Answer the following questionsQ.No

f7 Marks) C01L2Explain the general procedure used in design.1 fa)
A point in a structural member is subjected to plane stress as shown in the Figure 1.
Determine the following
i) Normal and tangential stress intensities on a plane MN Inclined at an angle of 45°.
ii) Principal stress and their direction.

COlL3(b)

[8 Marks]
30\fpa

30 Vtpa

Figure 1
OR

Explain design codes and standards used for designing machine element.2(a) [7 Maries] L2 COl
A shaft of 50mm diameter and 300mm length, fixed at one end is subjected to a torsional 
load of 3KN-m in addition to a bending load of SKN.Determine the stresses at critical 
points.

(b)
^3 Co,

[8 Marks]
3(a) A round-rod of diameter 40mm is to sustain an axial compressive load of 25KN and a 

twisting moment of lOKNm. The rod is made of C40 Steel (oyt=300Mpa).
Determine FOS, as per following theories of Failure
1) Max. Principal Stress Theory
2) Max. Elastic Strain Energy Theory
3) Distortion Energy Theory _____________________________
Define Factor of Safety and list the factors influencing factor of safety. [5 Marks]

L3 COl

flO Marks]
(b) LI COl

OR
4(a) Determine the maximum stress induced in the semicircular grooved shaft shown in 

the Figure 2 below if it is subjected to
a)' An axial load of 40KN b) Bending moment of 400N-m

L3 COl

(7vty -Vi

i ...j.
■...........

Figure 2 [6 Marks]
A shaft of 50mm diameter is stepped down to 40mm with a fillet radius of 5mm. If the 
allowable shear stress.is 50N/mm2. Determine the power that can be transmitted at 1200 
rpm considering stress concentration into account.

(b) ' L3 COl

[9 Marks]

At the end of this course the students will be able to
COl: Describe and apply various codes and standards in design process and analyze the behavior of machine elements 
subjected to static loading

Signature of Course Coordinator: Scrutinized by:
1. Chethan BP:
2. Pramod S V:
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Internal Assessment Test-3 for the AY: 2022-23(Odd SEM)

DESIGN OF MACHINE ELEMENTS-1

Max. Marks: 30 
Date: 17-01-2023

Sem/Sec: 5th A 
Time: 60Min

RBT
Level

COsNote: Answer the following questions
Q.No

A rectangular sunk key 14mm wide and 10mm thick and 75mm long is required to
transmit 1500N-m torque from a 50mm diameter solid shaft. Determine whether the 
length of the key is sufficient or not if the permissible shear stress and crushing 
stress are limited to 56Mpa and 160Mpa respectively.
Design a protected type cast iron flange coupling for a steel shaft transmitting
30KW at 200rpm. The allowable shear'stress in the bolt is 60MPa and allowable 
shear stress in flange is 40MPa.

L3 COS1(a)

[5 Marksl
L3 COS(b)

[10 Marks]
OR

Design a pin type flexible coupling for Star Company to transmit lOkW power at
400 rpm. Assume C40 steel as shaft, pin and key material ayt=328.6Mpa and C.I as 
flange and hub material qut=124.5Mpa
For a Hindustan Shipbuilders, a steel plate has to be welded to an eccentric load of
20 KN as shown in the Fig. 1. The welding is only on one side. Determine the 
uniform size of the weld on the entire length of two legs. Take permissible shear 
stress for the weld material as 80 Mpa.

L3 C032.

[ISMarks]
L3 C043.

[ISMarks]
20 kN

pel.

5 y i. !

1
200—H-H?

All dimensions in mm.

Figure 1
ORk

List the advantages of welded joints over riveted joints.4(a) [SMarks] LI C04?•
r- A plate of 80mm wide and 15mm thick is joined with another plate by a single 

transverse weld and double parallel weld. Determine the length of the parallel fillet 
weld if the joint is subjected to both static and fatigue loading. Take allowable 
tensile and shear stress as 90Mpa and 55Mpa respectively and stress concentration 
factor as 1.5 for transverse and 2.7 for parallel weld.______

At the end of this course the students will be able to
CO 3: Design shafts, keys and couplings for power transmission.
C04: Design permanent joints.

(b) L3 C04
*•

r
;■

[IQMarRs]
i.

[■

Course Coordinator: Scrutinizod by:[Rif^^unar M] 1. Dr.R.G.Deshpande:
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Sapthagiri College of Engineering, Bengaluru-57
(Affiliated to Vuvavaraya Technological University, Belagavl and Approved byAICTE-New Delhi) 

(Accredited by NAAC with “A" Grade & ISO 9001:2015 & ISO 14001:2015 Certified) 
Department of Mechanical Engineering (NBA Accredited)

Internal Assessment Test-2 for the AY: 2022-23(Odd Sem)

DESIGN OF MACHINE ELEMENTS-1

Max. Marks: 30 
Date: 19/12/2022-

Sem/Sec: 5th A 
Time: 60Min

RBT
Level

COsNote: Answer the following questionsQ.No

[6 Marks] L3 CO 2Derive Soderberg's equation for ductile material.
An unknown weight falls through 10mm on a collar rigidly attached to the lower end 
of a vertical bar 3m long and 600mm2 crossection. The maximum instantaneous 
extension is 2mm. Analyze the corresponding stresses and the value of the unknown ' 
weight Take E=206Gpa.

1(a)
L4 CO 2(b)

[9 Marks]
OR

[6 Marks]Derive stress equation for axial impact of bar. L3 CO 2V(a)
A hot rolled steel rod is subjected to a torsional load that varies from +330 Nm 
clockwise to -110 Nm counter clockwise and an applied bending moment 
varies from +440 Nm to -220 Nm. The rod is uniform cross-section. The 
material has an ultimate tensile strength of 550Mpa, yield strength of 410Mpa. 
Design based on a factor of safety of 1.5. Take endurance limit as half the 
ultimate strength. Find and analyze the rod diameter for maximum stress 
values of fatigue.

L4 C0&.(b)

[9 Maries]
Design and sketch a Knuckle joint to connect two mild steel steel rods to 
sustain an axial pull of 150KN. The pin and the rods are made of same material. 
The working stresses.in the material as 80 Mpa in tension, 40Mpa in shear and 
120Mpain crushing.

3(a) L3 COS

f 15 Marks]
OR

Explain self-locking and overhauling in power screws.4(a) [SMarks] L3 COS
(b) The jaws of a machine vice weigh 5000 N and slided by two start acme thread

50mm diameter and 8mm pitch at a speed of 800mm/min. The ends of the 
screw carried a thrust washer of mean diamj 
thread frittion is 0.14.Determine the po 
efficiency of the drive.

L3 COS

t 56mm. The coefficient of 
"of the motor required in kW and 

 f 10 Marks]

At the end of this course the students will be able to
€02: Analyze the behavior of machine elements subjected to impact and fatigue loading 
CQ5: Design temporaryjoints and power screws.

Course Coordinator: Scrutinized by:

1. Dr.R.G.Deshpande:

2. Pramod S.V:
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Sapthagiri College of Engineering, Bengaluru-560 057
(Affiliated to Visvesvaraya Technological University, Belagavi and Approved by AlCTE-New Delhi) 

(Accredited by NAAC with “A” Grade & ISO 9001:2015 & ISO 14001:2015 Certified)
Department of Mechanical Engineering (NBA Accredited)
Internal Assessment Test -1 for the AY: 2022-23(01)0 Sem.)

CONTROL ENGINEERING
Max. Marks: 30Sem/Sec: VII A & B

RBT
Level

COsNote: Answer the following questionsQ-
No

PART-A
Explain the ideal requirement of Control system and distinguish between Open loop &
Closed loop control system.
Discuss and state the characteristics of the Proportional, Integral and PD controller.

(08 Maries)

1(a) COlL2(07 Maries)
(b)

COlL2

OR
Derive the Transfer function of Armature Controlled DC Motor.2(a)

L2 C02(09
Maries)
Explain with neat sketch any one Automatic control system. (06 Maries) L2 COl(b)

PART-13
Obtain the differential equation of equilibrium for the 
mechanical system shown in fig and draw the equivalent 
mechanical system, also draw the analogous electrical 
network based on i) Force-voltage analogy ii) Force- 
Current analogy.

3(a)

7/.

£ pt-j ivk). s

IHL L3 C02(09 Maries)( 71
A T

B,

<0
Discuss the terms used in Signal Flow Graph and also list its properties.(b) (06 Maries) L1,L2 C04

OR
Explain Mason’s gain formula and find the overall transfer function for the system shown 
in fig. using Mason’s gain formula.

4(a)

C04L3

(09 Maries)
(b) Explain with neat sketch of the Mechanical and Hydraulic model systems.

L2 C02(06 Maries)
At the end of this course the students will be able to
COl: Describe the Basic Principles of control system and controllers.
C02: Determine the system governing equations for physical models of mechanical, electrical thermal and 

hydraulic system.
C04: Determine the transfer function of a control system using Block diagram reduction technique and 

Signal How graphs. ^

D Scrutinized by
(«

Professor & Head '->• 
department of Mechanics! Engineering 
Sapthagiri College of Engineering

Bengaluru - 560 057.
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Sapthagiri College of Engineering, Bengaluru-560 057
(Affiliated to Visvesvaraya Technological University, Belagavi and Approved by AICTE-New Delhi) 

(Accredited by NAAC with “A” Grade & ISO 9001:2015 & ISO 14001:2015 Certified)
Department of Mechanical Engineering (NBA Accredited)
Internal Assessment Test -II for the AY: 2022-23(ODD Sein.)

CONTROL ENGINEERING
Max. Marks: 30Sem/Sec: VII A & B

COsRBT
Level

Note: Answer the following questionsQ-
No

PART-A
The response of a system subjected to a unit step input is
C(t)= 1+O.2e‘60‘ -1.2e'IOt. Obtain the expression for the closed loop transfer function. 
Also determine the undamped natural frequency and damping ratio of the system.

(8 Marks)

1(a)

L2 C03

(7 Marks)Dervie the standard form of transient response:Second order system. L2 C03(b)
OR

A unity feedback system is characterized by an open loop transfer 
function G(S)//(5) = s2+25+f.

Determine the following when the system is subjected to a unit step input
i) Undamped natural frequency.
ii) Damping ratio.
iii) Peak Overshoot.
iv) Peak time.
v) Settling time

2(a)

L2 C03

(8 Marks)

Summarize the steady-state errors of Type-2 unity feedback system. (7 Marks) L2 C03(b)
PART-B

Reduce the given block diagram shown in fig. and obtain the transfer function of 
the system.
Maries)

3(a)
(12

++,
C04L3

321 ■ ■

",
",

Explain the parts of Time Response. (3 Marks) L2 C03(b)
OR

Obtain the overall transfer function of the block diagram shown in fig. by 
reduction technique.

4(a)
(12 Marks)

.+
W, *

C04L3+3!
+■R>, ■i-.

2

”,

Explain the parts of Standard Test Inputs Signals. (Any 3) C03(b) (3 Marks) L2
At the end of this course the students will be able to 
C03: Illustrate the response of 1st and 2nd order systems.
C04: Determine the transfer function of a control system using Block diagram reduction technique and 

Signal flow graphs. _ \ V s’

Signature of Course Co-ordinator Scrutinized by
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Sapthagiri College of Engineering, Bengaluru-560 057
(Affiliated to VTU Belagavi & Approved by AICTE, New Delhi)

(Accredited by NAAC with 'A’ Grr.de & ISO: 9001-2015 und ISO: 14001-2015 certified Institute)
Department of Mechanical Engineering (NBA Accredited)

Internal Assessment Test-Ill for the AY: 2022-23 (ODD SEM)

CONTROL ENGINEERING
Date: 19/12/2022 
Max. Marks: 30

Sem /Sec: 7th A & B 
Time: IHour

Note: Answer any one J'till (/nestion from each module.

RBT
Level

MarksModule -4 COs
Q.No.

1.
Sketch the root locus for a negative feedback system whose open loop 

transfer function is given by G(s)H(s)=
- 15- L3 C05K

s(s+3){s2+?>s+4.5)
Also comment on the stability.

OR

C052.
Construct the root locus for open loop transfer function is given by 

K(s+2)
- 15 - L3

G(s)H(s) -
■y(.y+/)(s+ff)

Module - 5
TO3. Sketch the Bode plot for G(s) H(s) — . Also obtain gain

s{s ffl~2)(s £h20) - 15 - L3 C05
margin, phase margin and crossover frequencies and comment on the 
stability

OR

The open loop transfer function of a unity feedback system is 

^°-,sG(s)H(s)= . By drawing the Bode plot determine the - 15 - L3 COS4.
i-(l-^0.h-)(l^h')

value of K so that the gain margin of the system is 20dB.

/It the end of this course the students will be able to
COS: Find the stability of the control system using Nyquist, Polar, Bode and root locus methods

Scrutinized bySignature of Course Co-ordinator
Professor & Head 

Department of Mechanical Engineerin'! 
Sapthagiri Ceiiege of Engineer:,^ 

Bengaluru - 560 057.

Or. ’LG-V)
1 ■

2

Sapthagiri College of Engineering
14/5, Chikkasandra, Hesaraghstta Main Rose 

Bengaluru - 560 057



F-IAT-05/RO
f SAPTHAGIRI COLLEGE OF ENGINEERING, BENGALURU-560057

(An ISO 9001:2015 & ISO 14001:2015 Certified Institution)'
(Affiliated to VTU, Belagaui and approved by AICl'E, New Delhi)

DEPARTMENT OF MECHANICAL ENGINEERING

IMGU!!
i n 11ii i) I iiu u ri hu
HU 1 o inoi r on

SCHEME & SOLUTION

mz-
Subject: Zo/a/T$.0 L f\!ffff (2l~/r\((~f[

Semester/Sec: ~V) |

IA Test No:

9.nZ2-2^/o7)/9)
Sub. Code:

Academic Year:

Question
Number

Marks
AllottedSolution

K
' St $+3)(51 + r?5 'hl±-S)

^P-2-7

&Aq-^-3iS0 ■

U5$ h 1%^+ 2-75 /3-r^o
PoofcS 5 ' - S/—l. <ry •-/. 5'

~p K-
6 ~ ± Jl-^

3rA

!tM

tyv. l35°, 9^ -- <1°°, 9?3 ~9S°
- a b

(pd —
$bz>N,hty o.^-ePe

-Fo^ O-P.K.-A T-S-^ f2-^~ i'S
Tcf5 K^2S.3
W f v Ure^ u LA^Jb^b/ a

1 T5 3M

itm

rlyvA

fy/^evro u y^‘^6ff'^uys^p/e

wae@i^
'■Wn Road

/W
* W-vJ /



F-IAT-O5/R0
SAPTHAGIRI COLLEGE OF ENGINEERING, BENGALURU-560057

(An ISO 9001:2015 & ISO 14001:2015 Certified Institution)'
(Affiliated to VTU, Belagavi and approved by AICTE, New Delhi)

DEPARTMENT OF MECHANICAL ENGINEERING
Uuva ollnuluourlHU 
cnilnu lumoiron

SCHEME & SOLUTION 

IA Test No: TOTH-
Subject:_______

Semester/Sec:

Sub. Code:

Academic Year:.

Question
Number

Marks
AllottedSolution

S o<i&-
go

5 CS-hfCjdSfzg)

ZCjoG) ~ 2 tj o
l(A

S'joJ)O'O

(f - o°- ^cP — Corn' Co'5 (oO j — Jr.o~6Sc
1 to
^dlScc

phc\JC occji (L 

<P /v-s deyteef /571

o-! ■" 13-i 4 

- ^6.18 ItcfBo-2- rv\c^^)r)
•3 -17-27

-lot-CfS

-117 72
— Ida-70
- I ll ■ 23

— 1S-23

o
0'C\
O'S'

z XAe4-tA
io
Zo

Se^rifopAeefj]"Co U— Lfcp .oo
Principal

■ i'* * .


