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Date 

Contents of  Module Bl oom's 

Taxonomy 

Level 

Course 

Outcome 

(CO) 

I 
 
 
 
 
 
 
 
 
 
 
 
 
 
l 

I 

 

 
Definition of SHM,  de rivation of 

equation for SHM, Mechani cal and 

el ectrica l  simpl e h armonic 

osci l lators (mass suspended to 

sprin g osc illator), compl ex 

notation a nd phasor  representati on 

of simple harmonic motion. 

R,U  . COl 

 

2  
Equati on of moti on for free 

osc i l lations, Ntura l  freq ue ncy o r 

oscillations. 

R,U COl . 
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          DEPARTMENT OF PHYSICS 

LESSON PLAN FOR EVEN SEMESTER FOR ACADEMIC YEAR 2020 - 21 

 
; 

Course Title: Engineering Physics Course Code : 18PHY22 

Total  contact hours: L:T:P:S :: 05  (3L+2T)  
End Tenn Marks : 

Internal  Marks : 40  - 

Semester : II Academic year  2020-21 
- 

Lesson  plan Author: Dr  k Sujatha & 

Nagashree G  Date 
 

 
 

Course Objective: 

 
This course (18PHY12/22) will enable students  to 

C Learn the basic concepts in Physi cs which are very much essential in understanding and 

solving engineering related challenges. 

0 Gain t he knowl edge of n ewer concepts in modern  physics for the better  appreciation of 

 
Course Outcomes: 

On completion of th is course, students will have  know l edge. in: 

CO I: Understand various types of oscillations and their  implications, the role of Shock  waves in 

various fields a nd Recognize the el ast i c properties  of materia l s for engi neering applications 

C02: Realize the interre lati on between time varying el e iric  fie l d and  magnetic field, the 

transverse n ature of the EM wa ves a nd their rol e in optical  fiber communicatio n . 

C03: Compute  Eigen  values, Eigenfunctions, mom..:ntum of Atomic and subatomic particles 
0

 

using Time indepe ndent 1-D Schrodinge r's wave quati on 

C04: Apprehend  th eoreti cal  background of laser, constructi o n and  working of diffe rent types of 

laser and its a pplicati ons in different fields 

COS : Understand vario us el ectrica l  a nd theimal  prope rties of mate ria ls like conductors, 

semiconductors and dielectrics using  difthent theoretical  models. 
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·  



 
 
 

 

 dampingQual_ity factor.   

4 .. .. . 

Theory offor_ced ·os-ci llations and 

resonance,  Sharpness of resonan-ce. 

One example for mechanical 

..   resonance. 

R,U,E,C 
 

 
COl 

2 
 
 
 
 
 
 
 
 
 
 

 

 1 

 

 

 
Mach number, Properties of Shock 

waves, control  vol ume. 

· R,U COl 

2  
Laws of conservation of mass, 

energy and momentum 

R,U CO l 

3  
Construction and working of 

Reddy shock tube, applications of 

sh ock waves. 

Numerical  problems 

R,U COl 
 

' 

 
 

• 

• 

'·-. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MODULE-2    

Week  Days/   Contents of Module  Bloom's  Course 
Date  Taxonomy  Outcome 

Level . (CO) 
4  I' R,U  C02 

Concept of el asticity, plasticity, 

stress, strai n, tensile stress, shear 

- stress, compressive stress,  strain 

hardeni ng and strain softening 

2  R,U  C02 

Fa il ure (fracture/fati gue), H ooke's 

law, different elastic moduli : (} 

Poisson's ratio, Expression for 

Young's m odulus (Y) 

3  R,U  C02 

Bul k modulus (K) a nd Ri gidity 

modulus (n) in terms of  and p. 
Rel ation bet ween Y, n a nd K, 

Limits of Poisson 's ratio 

5  I R,U  C02 

Neutral surface and neutra l  plane, 

Derivation  of expression for 

bending mome nt 

2  R, U C02 

Bend ing moment of a beam  wi th 

ci rcu l ar and rectan gular cross 

section 

3  R,U C02 

Singl e cantileve r, deri vation of 

expression for young's' modu l us 

4  R.U  C02 

Expression for cou ple per unit twist of 

a solid cyl inder (Deri vation), Torsional 

_-     pendulum-Expression for period of  . 
.• 

oscilla tion. Numerical probl ems 



 

 
MODULE-3 

 

 

Week  Days/  Contents of  Module Bloom's Course 
Date Taxonomy Outcome 

Levei (CO) 

. .... 

6  1   Fundamentals of vector calculus.  R.U  C03 

2  Divergence and  curl  of electric  field   R.U  C03 
and   magnetic  field  .(static),   Gauss' 

divergence theorem  and  Stokes' 
theorem. 

3  Description of  laws  of electrostatics,   R,U,E  C03 
magnetism   and   Faraday's ·Jaws   of 

EMl 

4 Current density &  equation  . of    R,U  C03 
Continuity;  displacement  current 
(with  derivation)  Maxwell's 
equations in vacuum 

7  I The wave equation in differential  R,U  C03 
form in free space  (Derivation of the 

equation using Maxwell's equations), 

2  Plane electromagnetic waves in  R,U  C03 
vacu um, their  transverse nature, 

polarization of EM 

waves(Qual itative) 

8  I Propagation mechanism, angle of  R.U,C  C04 
acceptance. Numerical apertu re. 

2 Modes of propagation and Types of  R,U,Al C04 
optical  fibers. 

3  Attenuat i on: Causes of attenuati on R,U  C04 
and Mention  of expression  for 

attenuation coeffici ent. 

4  Discussion of block diagram  of point  R,U  C04 
to point communication. Merits and 

demerits 

5  Numerical  probl ems  R,U C04 
 

 
MODULE-4 

Week Days/ 

Date 

Contents of Module Bloom's 

Taxonomy 

Level 

Course 

Outcome 

_(COl 
9 I Introduction to Quantum mechanics, 

Wave    nature    of   particles, 

Heisenberg's    uncertainty     principle 

and appl ications 

R,U, C04 

2 Schrodinger time  independent wave 

equation,    Si gnificance   of    Wave 

function 

R,U C04 

3 
 
 
 
 

1 

 Normal izati on,    Particle    In  a   box, 

Energy  ei ge n values  of a . partic le in a 

box and proba bilit y densiti es . 

R,U C04 · 

10  Review  of  spomtaneous and 

 stimul at ed  p rocesses, Ei nstein 's 

R,U C04 



Week Days/ 

Date 

Contents of Module Bloom's 

Taxonomy 

Level 

Course 

Outcome 

_(CO_l 

13 I Review    of   classical    free   electron 

theory, mention of failures. 

R,U,A2 C04 

2 Assumptions of  Quantum  Free 

electron theery 

R,U C04 

3 Mention  of expression for density of 

states 

R,U cos 

4 Fermi-Dirac   statistics   (qualitative), 

Fermi factor 
RU cos 

14 1 Fermi  level,  Derivation of  the 

expression  for  Fermi  energy, Success 

ofQFET. 

R,U,E cos 

.2 Fermi  l eve l in intrinsic 

semiconductors 

R,U cos 
  

3 Ex press ion  for  concentration of 

electrons  in conduction band 

R, U cos 

4 Hole  concentration  in  valance  band 

(only mention  the expression) 

R,U cos 

15 I Conductivity of 

semiconductors(derivation), H all 

effect, Expression for Hall 

coefficient(derivation) 

R,U cos 

2 polar and n on-pol ar dielectrics R,U.Al ,C cos 
3 interna l fields in a solid R,U cos 

4  . . Clausi us-M ossotti 

equation(Derivation) 

R,U cos 

16 1 mention of solid, liquid and gaseous R,U cos 
2 diel ect rics with one example each. R,U cos 
3 Application of dielectrics in 

transforme rs 

R,U cos 

4 Nume ri ca l  problems R.U,Al ,C cos 
 

. ' 
 

  _coefficients (derivation of e pr sion 

for energy density) 

 . . .. 

2 Requisites of a Laser system. _B,,U C04 

3 Conditions for laser action. Principle 

Construction  and   working of  C02 

and semiconductor Lasers. 

R,U C04 

4 

 
Application of Lasers in Defense 

(Laser range finder) and Engineering 

(Data storage) ' 

Numerical  problems 

-  R,U C04 
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- 
Bloom's Taxonomy L_evel. . . .  , ·· . . 

· R-Remembering U-Understanding A-Applying A2-Analysing E-Evaluating C-Creating 
 

Text Books: 

1. A Text book of Engineering Physics- M.N A vadhanulu and P.G. Kshirsagar, lOth revised Ed, 

S. Chand & Company Ltd, New Delhi 

2. Engineering Physics-Gaur and Gupta-Dhanpat Rai Publications-2017 

3. Concepts of, Modem Physics-Arthur Beiser: 6 th  ;Tata McGraw ·Hill Edu Pvt Ltd- New Delhi 

2006 

 
Reference books: 

I. Introduction to Mechanics -MK Verma: 2nd Ed, University Press(lndia) Pvt Ltd, Hydera bad 
2009  . 

2. Lasers and Non Linear Optics - BB laud, 3rd Ed, New Age International Publishers 2011 

3. Solid State Physics-S 0 Pillai, 8th Ed- New Age International Publishers-2018 

4. Shock waves made simple- Chintoo S Kumar, K Takayama and K.PJ Reddy: Willey India Pvt. 

Ltd. New Delhi2014 
5. Introduction to Electrodynamics- David Griffiths: 4th Ed, Cambridge University Press 2017 
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Question Bank 

Course Name: Engineering Physics                 Course Code: 18PHYS22 

Semester: II                                                                             Section: C  

 

Module 1-Free oscillations 
 

 

l .D.efine Simple Harmonic Motion. Derive  the equation of motion foe SHM. 
 
2.Derive the expression for force constants for series and parallel combination of springs. 

 
3.Explain how Complex notation Phasor representation  is  represented. 

 
4.Define free oscillations with example. Mention the equation of motion of natural 

frequency of vibration. 
 
5.What are Damped oscillations. Give the theory. Discuss the case of under damping, 

over damping and critical damping. 
 
6.Define Quality factor with equation. Give its Physical significance. 

 
7.What.are Forced Oscillations .Derive the expressions for amplitude and Phase of 

Forced vibrations. Explain all the three cases. 
 

8.Write a short notes on a)Sharpness of Resonance  b)Helmoltz Resonator 
 

 

Shock waves 
0 

 

l. Define Mach Number and Mach angle 
 

2.Distinguish between Acoustic ,Ultrasonic ,subsonic, supersonic, transonicand hypersonic 

waves. 
 

3.What are shock waves and mention the properties of shock waves. 
 

4.Explain Control Volume. 
 

5.State and explain the law of conservation of mass ,momentum and energy with 

expressions . 
 

6.Describe the construction and working of Reddy Shock tube experiment. 
 

7.What are the applications of Shock waves. 
 
 
 



 
 
 
 

 

Module 2-Eiastic properties of materials 
 

1.Explain Elasticity and Plasticity with examples. 
 
2.Explain the importance of elasticity in engineering materials. 

 
3.Explain the terms Stress and Strain. Discuss the three types of Stresses. 

 
4.Discuss briefly the effect of stress, temperature, annealing and impurities on elasticity. 

5.Describe Strain hardening and Strain softening. 

6.State and explain Hooke's  law with stress-strain curve. 
 
7.Discuss three different moduli of elasticity with equations. 

 
8.Define Lateral Strain and Linear Strain and s derive the expression for Poisson's ratio. 

 
9.Derive the relation between shear strain, longitudinal strain and compression strain. 

 
1O. Derive the relation between  Y, η and 6. 

 
11. Derive the relation between  K, Y and 6. 

0 

12. Derive the relation between K, and Y. 
 

13.Discuss the limiting values of 6 and limitations of Poisson's ratio. 
 

14.Define Beam and explain different types of beams and mention their engineering 

applications . 
 

15.Define neutral surface and neutral axis. 
 

16.Define bending moment and derive the expression for bending moment in terms of 

moment of inertia. Mention the expression for bending moment for circular and rectangular 

cross section. 
 

17.Describe a single cantilever and hence derive the expression for depression. 
 

18.Explain Torsional oscillations. Derive the expression for Couple per unit twist for a solid 

cylinder. 
 

19.Mention the expression for Time period for Torsional oscillations .Briefly explain the 

applications of torsional pendulum. 
 
 
 
 



 
 

..  : .. 

Module 3 
 

 

Maxwell's Equations and Electro magnetic waves 
 

1.Explain Scalar Product and Vector product. 
 

2.Describe Vector Operator  and explain the concepts of gradient, divergence and 

curl along with physical significance. 
 

3.Discuss three different types of integration like linear ,surface and volume 

integrations. 
 

4.Explain Gauss flux theorem in electrostatics and magnetism. 
 

5.Derive Gauss Divergence theorem. Mention Stokes theorem. 
 

6.Discuss Maxwell- Ampere's law, Biot-Savarts law. 
 

7.Explain briefly the Faraday's law of electromagnetic induction. Express the same in 

the differential form of maxwell's equation in the case of time-varying fields. 
 

8.Discuss Continuity equation. Define Dispalcement current and arrive the expression 

for the same. 
 

9.List the Maxwell's equations  for time-varying  condition and for static conditions . 
 

1O.Derive wave equation in terms of electric field using Maxwell's equations. 
 

ll .Explain the plane electromagnetic waves in vacuum along with the equations for 

E,B 

and c. 
 

12. Explain the transverse nature of  electromagnetic waves  and  explain  linear 

,..--,. ,elliptical and circular polarizations. 
 

 

Optical Fibers 
 

1.Describe the propagation mechanism of light through in an optical fiber. 
 

2.What is numerical aperture? Obtain an expression for numerical aperture in an 

optical fiber and then arrive the condition for propagation . 
 

3.Explain modes of propagation and V number. 
 

4.Explain different types of optical fibers. J 



 

 

 

 

5. Define attenuation. Explain different types of attenuation, mention the expression 

for attenuation coefficient. 
 
6.Explain point to point communication system with the help of block diagram.  .. 

 
7.Explain merits and demerits of optical fiber communications. 
 

 

Module 4- Quantum Mechanics 
 
I.Give a brief account of blackbody radiation and Planck's radiation law with two 

conditions . 
 

2.Explain dual nature of matter waves. 
 

3.State de Broglie's  hypothesis. Show tat the deBroglie wavelength of an electron is 

found to be equal to 1.226N nm. 
 
4. Explain Heisenberg's uncertainity principle and show that electrons cannot   

exists within the nucleus. 
 
5.Construct one dimensional time independent schrodinger  wave equation. 
 
6.What are the properties of wavefunction. 
 
7.Explain the terms probability density , normalization. 
 
8.Discuss Eigenvalues and Eigenfunctions. 
 
9.Solve schrodinger  wave equation for the allowed energy values in the case of particle 

in a box. 
 
10. Discuss Probability for a particle in a potential well of infinite height. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

Lasers 
 
1.Explain Induced absorption, Spontaneous emission, stimulated emission. 
 
2.Derive the expression for energy density using Einstein's coefficients. 
 
3.Explain the requisites of a laser system. 
 
4.Explain the condition for laser action. 
 
5.Explain three different vibrational modes of C02  molecule. With a neat energy level 

diagram explain the construction and working of C02 laser . 

6. Explain the construction and working of  Semiconductor laser . 
 

7.Describe how a laser range finder is made use of in defense. 
 
8.Explain how data storage is achieved in a compact disc. 

 

 

 

 

Module 5 -Material Science 

 
 

1.What are the assumptions of classical free electron theory and the failures of classical 

free electron theory. 
 

2.What are the assumptions of Quantum free electron theory. 
 
3.Define density of states and mention the expression for density of states. 

 
4.Explain Fermi levei, Fermi energy, Fermi-Dirac statistics. 

 
5.Define Fermi Factor. Discuss the variation of Fermi Factor on different conditions of 

temperature and energy. 
 

6.Derive the expression for Fermi energy at zero Kelvin. Mention the expression for 

Fermi velocity and Fermi temperature. 
 

7. Discuss the success of Quantum free electron theory. 
 

8.Discuss the Fermi level in intrinsic semiconductor.  Mention the expression for electron 

and hole concentration in intrinsic semiconductor. 
 

 



 

 

 

 

 

9.Derive the relation between Fermi energy and energy gap for an intrinsic 

semiconductor. 
 

1O.Derive the expression for electrical conductivity of semiconductors. 
 

11.What is Hall Effect? Obtain the expression for Hall voltage in terms of Hall 

coefficient. 
 

12.What are  dielectric materials .Explain the types of dielectric materials. Discuss solid 

,liquid and gaseous dielectic with one example each. 
 

13.Explain polarization and the types of polarization. Mention the relation between 

dielectric constant and polarization. 
 

14.Define internal field in case of solids and mention its expression for one dimensional 

case, three dimensional caseand Lorentz field. 
 

15.Derive Clausius-Mossotti equation. 
 

16.Mention the application of dielectric  in transformers. 
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Odd Semester 20-21 

Course Name: Engineering Physics                  Course Code: 18PHYS22 
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Module 1-Free oscillations 
 

 

l .D.efine Simple Harmonic Motion. Derive  the equation of motion foe SHM. 
 
2.Derive the expression for force constants for series and parallel combination of springs. 

 
3.Explain how Complex notation Phasor representation  is  represented. 

 
4.Define free oscillations with example. Mention the equation of motion of natural 

frequency of vibration. 
 
5.What are Damped oscillations. Give the theory. Discuss the case of under damping, over 

damping and critical damping. 
 
6.Define Quality factor with equation. Give its Physical significance. 

 
7.What.are Forced Oscillations .Derive the expressions for amplitude and Phase of 

Forced vibrations. Explain all the three cases. 
 

8.Write a short notes on a)Sharpness of Resonance  b)Helmoltz Resonator 
 

 

Shock waves 
0 

 

l. Define Mach Number and Mach angle 
 

2.Distinguish between Acoustic ,Ultrasonic ,subsonic, supersonic, transonicand hypersonic 

waves. 
 

3.What are shock waves and mention the properties of shock waves. 
 

4.Explain Control Volume. 
 

5.State and explain the law of conservation of mass ,momentum and energy with 

expressions . 
 

6.Describe the construction and working of Reddy Shock tube experiment. 
 

7.What are the applications of Shock waves. 
 



 
 
 
 

Module 2-Eiastic properties of materials 

 
 

1.Explain Elasticity and Plasticity with examples. 
 
2.Explain the importance of elasticity in engineering materials. 

 
3.Explain the terms Stress and Strain. Discuss the three types of Stresses. 

 
4.Discuss briefly the effect of stress, temperature, annealing and impurities on elasticity. 

5.Describe Strain hardening and Strain softening. 

6.State and explain Hooke's  law with stress-strain curve. 
 
7.Discuss three different moduli of elasticity with equations. 

 
8.Define Lateral Strain and Linear Strain and s derive the expression for Poisson's ratio. 

 
9.Derive the relation between shear strain, longitudinal strain and compression strain. 

 
1O. Derive the relation between  Y, η and 6. 

 
11. Derive the relation between  K, Y and 6. 

0 

12. Derive the relation between K, and Y. 
 

13.Discuss the limiting values of 6 and limitations of Poisson's ratio. 
 

14.Define Beam and explain different types of beams and mention their engineering 

applications . 
 

15.Define neutral surface and neutral axis. 
 

16.Define bending moment and derive the expression for bending moment in terms of 

moment of inertia. Mention the expression for bending moment for circular and rectangular 

cross section. 
 

17.Describe a single cantilever and hence derive the expression for depression. 
 

18.Explain Torsional oscillations. Derive the expression for Couple per unit twist for a solid 

cylinder. 
 

19.Mention the expression for Time period for Torsional oscillations .Briefly explain the 

applications of torsional pendulum. 
 
 
 
 



 
 

..  : .. 

Module 3 
 

 

Maxwell's Equations and Electro magnetic waves 
 

1.Explain Scalar Product and Vector product. 
 

2.Describe Vector Operator  and explain the concepts of gradient, divergence and curl 

along with physical significance. 
 

3.Discuss three different types of integration like linear ,surface and volume integrations. 
 

4.Explain Gauss flux theorem in electrostatics and magnetism. 
 

5.Derive Gauss Divergence theorem. Mention Stokes theorem. 
 

6.Discuss Maxwell- Ampere's law, Biot-Savarts law. 
 

7.Explain briefly the Faraday's law of electromagnetic induction. Express the same in 

the differential form of maxwell's equation in the case of time-varying fields. 
 

8.Discuss Continuity equation. Define Dispalcement current and arrive the expression 

for the same. 
 

9.List the Maxwell's equations  for time-varying  condition and for static conditions . 
 

1O.Derive wave equation in terms of electric field using Maxwell's equations. 
 

ll .Explain the plane electromagnetic waves in vacuum along with the equations for E,B 

and c. 
 

12. Explain the transverse nature of  electromagnetic waves  and  explain  linear 

,..--,. ,elliptical and circular polarizations. 
 

 

Optical Fibers 
 

1.Describe the propagation mechanism of light through in an optical fiber. 
 

2.What is numerical aperture? Obtain an expression for numerical aperture in an 

optical fiber and then arrive the condition for propagation . 
 

3.Explain modes of propagation and V number. 
 

4.Explain different types of optical fibers. J 



 

 

 

5. Define attenuation. Explain different types of attenuation, mention the expression 

for attenuation coefficient. 
 
6.Explain point to point communication system with the help of block diagram.  .. 

 
7.Explain merits and demerits of optical fiber communications. 

 

 

Module 4- Quantum Mechanics 
 
I.Give a brief account of blackbody radiation and Planck's radiation law with two 

conditions . 
 

2.Explain dual nature of matter waves. 
 

3.State de Broglie's  hypothesis. Show tat the deBroglie wavelength of an electron 

is found to be equal to 1.226N nm. 
 
4. Explain Heisenberg's uncertainity principle and show that electrons cannot   

exists within the nucleus. 
 
5.Construct one dimensional time independent schrodinger  wave equation. 
 
6.What are the properties of wavefunction. 
 
7.Explain the terms probability density , normalization. 
 
8.Discuss Eigenvalues and Eigenfunctions. 
 
9.Solve schrodinger  wave equation for the allowed energy values in the case of particle 

in a box. 
 
10. Discuss Probability for a particle in a potential well of infinite height. 

 

 

 

 

 

 

 

 

 

 

 

 
 



 
 

 

Lasers 
 
1.Explain Induced absorption, Spontaneous emission, stimulated emission. 
 
2.Derive the expression for energy density using Einstein's coefficients. 
 
3.Explain the requisites of a laser system. 
 
4.Explain the condition for laser action. 
 
5.Explain three different vibrational modes of C02  molecule. With a neat energy level 

diagram explain the construction and working of C02 laser . 

6. Explain the construction and working of  Semiconductor laser . 
 

7.Describe how a laser range finder is made use of in defense. 
 
8.Explain how data storage is achieved in a compact disc. 

 

Module 5 -Material Science 

 
 

1.What are the assumptions of classical free electron theory and the failures of classical 

free electron theory. 
 

2.What are the assumptions of Quantum free electron theory. 
 
3.Define density of states and mention the expression for density of states. 

 
4.Explain Fermi levei, Fermi energy, Fermi-Dirac statistics. 

 
5.Define Fermi Factor. Discuss the variation of Fermi Factor on different conditions 

of temperature and energy. 
 

6.Derive the expression for Fermi energy at zero Kelvin. Mention the expression for 

Fermi velocity and Fermi temperature. 
 

7. Discuss the success of Quantum free electron theory. 
 

8.Discuss the Fermi level in intrinsic semiconductor.  Mention the expression for electron 

and hole concentration in intrinsic semiconductor. 
 

 

 

 

 

 



 

 

 

9.Derive the relation between Fermi energy and energy gap for an intrinsic 

semiconductor. 
 

1O.Derive the expression for electrical conductivity of semiconductors. 
 

11.What is Hall Effect? Obtain the expression for Hall voltage in terms of Hall 

coefficient. 
 

12.What are  dielectric materials .Explain the types of dielectric materials. Discuss solid 

,liquid and gaseous dielectic with one example each. 
 

13.Explain polarization and the types of polarization. Mention the relation between 

dielectric constant and polarization. 
 

14.Define internal field in case of solids and mention its expression for one dimensional 

case, three dimensional caseand Lorentz field. 
 

15.Derive Clausius-Mossotti equation. 
 

16.Mention the application of dielectric  in transformers. 
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SUB CODE:18PHY22 

CITY ENGINEERING COLLEGE 
I Internal Test 

Sem & Branch: CS/EC/CIV /ME 
Sub Name: Engineering .Physics 
Max Marks: 50 

Date:29/06/2021 
Time: 10:30-12:00 
Duration: 1:30 hr. 

Note: Answer all Questions selecting any ONE FULL questions from each part 

Questions 

PART-A 
a Derive the relation between K , Y and (J 

6 COI 

b Derme neutral surface and neutral axis 
4 COi • 

OR 

a Explain different types of Optical fibers. 6 CO2 

The refractive indices of core and cladding are 1.5 and 1.48 respectively b 
in an optical fiber. Find the numerical aperture and angle of acceptance. 

4 CO2 

PART-B 

Derive the expression for energy density using Einstein's coefficients. 10 CO4 

OR 

Define attenuation. Explain different types of attenuation with suitable 
10 CO2 diagrams. 

PART-C 

a Explain Spontaneous emission and Stimulated emission 6 CO4 

The average output power of a laser source is emitting a laser beam of 
b wavelength 6328 AO is 5 mw. Find the number of photons emitted per 4 CO4 

second by the laser . 

OR 



--·-

6 Derive the relation between elongation strain, compression strain and COJ 
shearing strain . Define all three elastic moduli. 10 COl 

PART-D 

What is numerical aperture. Obtain the expression for numerical 7 aperture in an optical fiber and then arrive the condition for 10 CO2 propaeation. 

OR 

8 Explain three different vibrational modes of co2 molecule. With a neat 
10 C04 energy level diagram explain the construction and working of co2 laser. 

a Describe how a laser range finder is made use of in defence. 6 CO4 9 

b The attenuation in an optical fiber 3.6 dB/Km.What fraction of initial 
4 CO4 intensity remains after i) 1 Km ii) 3 Km. 

OR 

10 Explain the construction and working of semiconductor laser with a COi suitable diagram. 
10 

COi-Understand various types of oscillations and their implications, the role of shock waves in various fields and recognize the elastic properties of materials for engineering applications. 
CO2---Reliaze the interrelation between time varying electric field and magnetic field,the transverse nature nature of the EM waves and their role in Optical fiber communications. 

CO4---Apprehend theoretical background of laser, construction and working of different types of laser and its applications in different fields. 
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MON MAT PHY 
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------PHYL/EGDL/ELEL/A1/A2/A3-----→ 

TUE PHY MAT EGD EGD ELE CIV  

WED CIV ----PHYL/ EGDL/ELEL/A2/A3/A1----→     

THU ELE CIV PHY MAT ------PHYL/EGDL/ELEL/A3A1/A2 -----→ 

FRI ELE CIV MAT PHY  

SAT PHY ELE MAT  
 

                                                                
 

MAT- Dr. Jyothi.P & Prof. Vanitha G              ELE - Prof. Mallikarjuna.G.S 

CIV - Prof. Raghu                                                                  PHY - Dr.K.Sujatha & Prof. Nagashree G 

EGH - Dr.K.Sujatha & Prof. Nagashree G             EGD - Dr. Karunakara, Prof.Anil   

PHYL-Dr.K.Sujatha & Prof. Nagashree G                          ELEL - Prof. Mallikarjuna.G.S & Prof. Ravindra.S  
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Week Days/ 

Date 

Contents of  Module Bl oom's 

Taxonomy 

Level 

Course 

Outcome 

(CO) 

I 
 
 
 
 
 
 
 
 
 
 
 
 
 
l 

I 

 

 
Definition of SHM,  de rivation of 

equation for SHM, Mechani cal and 

el ectrica l  simpl e h armonic 

osci l lators (mass suspended to 

sprin g osc illator), compl ex 

notation a nd phasor  representati on 

of simple harmonic motion. 

R,U  . COl 

 

2  
Equati on of moti on for free 

osc i l lations, Ntura l  freq ue ncy o r 

oscillations. 

R,U COl . 
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          DEPARTMENT OF PHYSICS 

LESSON PLAN FOR ODD SEMESTER FOR ACADEMIC YEAR 2020 - 21 

 
; 

Course Title: Engineering Physics Course Code : 18PHY21 

Total  contact hours: L:T:P:S :: 05  (3L+2T)  
;

 

End Tenn Marks : 
Internal  Marks : 40  - 

Semester : IIII  Academic year  2020-21 
- 

Lesson  plan Author: Dr  k Sujatha & 

Nagashree G  Date 
 

 
 

Course Objective: 

 
This course (18PHY12/22) will enable students  to 

C Learn the basic concepts in Physi cs which are very much essential in understanding and 

solving engineering related challenges. 

0 Gain t he knowl edge of n ewer concepts in modern  physics for the better  appreciation of 

 
Course Outcomes: 

On completion of th is course, students will have  know l edge. in: 

CO I: Understand various types of oscillations and their  implications, the role of Shock  waves in 

various fields a nd Recognize the el ast i c properties  of materia l s for engi neering applications 

C02: Realize the interre lati on between time varying el e iric  fie l d and  magnetic field, the 

transverse n ature of the EM wa ves a nd their rol e in optical  fiber communicatio n . 

C03: Compute  Eigen  values, Eigenfunctions, mom..:ntum of Atomic and subatomic particles 
0

 

using Time indepe ndent 1-D Schrodinge r's wave quati on 

C04: Apprehend  th eoreti cal  background of laser, constructi o n and  working of diffe rent types of 

laser and its a pplicati ons in different fields 

COS : Understand vario us el ectrica l  a nd theimal  prope rties of mate ria ls like conductors, 

semiconductors and dielectrics using  difthent theoretical  models. 

 

MODULE-I 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

·  



 
 
 

 

 dampingQual_ity factor.   

4 .. .. . 

Theory offor_ced ·os-ci llations and 

resonance,  Sharpness of resonan-ce. 

One example for mechanical 

..   resonance. 

R,U,E,C 
 

 
COl 

2 
 
 
 
 
 
 
 
 
 
 

 

 1 

 

 

 
Mach number, Properties of Shock 

waves, control  vol ume. 

· R,U COl 

2  
Laws of conservation of mass, 

energy and momentum 

R,U CO l 

3  
Construction and working of 

Reddy shock tube, applications of 

sh ock waves. 

Numerical  problems 

R,U COl 
 

' 
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• 

'·-. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MODULE-2    

Week  Days/   Contents of Module  Bloom's  Course 
Date  Taxonomy  Outcome 

Level . (CO) 
4  I' R,U  C02 

Concept of el asticity, plasticity, 

stress, strai n, tensile stress, shear 

- stress, compressive stress,  strain 

hardeni ng and strain softening 

2  R,U  C02 

Fa il ure (fracture/fati gue), H ooke's 

law, different elastic moduli : (} 

Poisson's ratio, Expression for 

Young's m odulus (Y) 

3  R,U  C02 

Bul k modulus (K) a nd Ri gidity 

modulus (n) in terms of  and p. 
Rel ation bet ween Y, n a nd K, 

Limits of Poisson 's ratio 

5  I R,U  C02 

Neutral surface and neutra l  plane, 

Derivation  of expression for 

bending mome nt 

2  R, U C02 

Bend ing moment of a beam  wi th 

ci rcu l ar and rectan gular cross 

section 

3  R,U C02 

Singl e cantileve r, deri vation of 

expression for young's' modu l us 

4  R.U  C02 

Expression for cou ple per unit twist of 

a solid cyl inder (Deri vation), Torsional 

_-     pendulum-Expression for period of  . 
.• 

oscilla tion. Numerical probl ems 



 

 
MODULE-3 

 

 

Week  Days/  Contents of  Module Bloom's Course 
Date Taxonomy Outcome 

Levei (CO) 

. .... 

6  1   Fundamentals of vector calculus.  R.U  C03 

2  Divergence and  curl  of electric  field   R.U  C03 
and   magnetic  field  .(static),   Gauss' 

divergence theorem  and  Stokes' 
theorem. 

3  Description of  laws  of electrostatics,   R,U,E  C03 
magnetism   and   Faraday's ·Jaws   of 

EMl 

4 Current density &  equation  . of    R,U  C03 
Continuity;  displacement  current 
(with  derivation)  Maxwell's 
equations in vacuum 

7  I The wave equation in differential  R,U  C03 
form in free space  (Derivation of the 

equation using Maxwell's equations), 

2  Plane electromagnetic waves in  R,U  C03 
vacu um, their  transverse nature, 

polarization of EM 

waves(Qual itative) 

8  I Propagation mechanism, angle of  R.U,C  C04 
acceptance. Numerical apertu re. 

2 Modes of propagation and Types of  R,U,Al C04 
optical  fibers. 

3  Attenuat i on: Causes of attenuati on R,U  C04 
and Mention  of expression  for 

attenuation coeffici ent. 

4  Discussion of block diagram  of point  R,U  C04 
to point communication. Merits and 

demerits 

5  Numerical  probl ems  R,U C04 
 

 
MODULE-4 

Week Days/ 

Date 

Contents of Module Bloom's 

Taxonomy 

Level 

Course 

Outcome 

_(COl 
9 I Introduction to Quantum mechanics, 

Wave    nature    of   particles, 

Heisenberg's    uncertainty     principle 

and appl ications 

R,U, C04 

2 Schrodinger time  independent wave 

equation,    Si gnificance   of    Wave 

function 

R,U C04 

3 
 
 
 
 

1 

 Normal izati on,    Particle    In  a   box, 

Energy  ei ge n values  of a . partic le in a 

box and proba bilit y densiti es . 

R,U C04 · 

10  Review  of  spomtaneous and 

 stimul at ed  p rocesses, Ei nstein 's 

R,U C04 



Week Days/ 

Date 

Contents of Module Bloom's 

Taxonomy 

Level 

Course 

Outcome 

_(CO_l 

13 I Review    of   classical    free   electron 

theory, mention of failures. 

R,U,A2 C04 

2 Assumptions of  Quantum  Free 

electron theery 

R,U C04 

3 Mention  of expression for density of 

states 

R,U cos 

4 Fermi-Dirac   statistics   (qualitative), 

Fermi factor 
RU cos 

14 1 Fermi  level,  Derivation of  the 

expression  for  Fermi  energy, Success 

ofQFET. 

R,U,E cos 

.2 Fermi  l eve l in intrinsic 

semiconductors 

R,U cos 
  

3 Ex press ion  for  concentration of 

electrons  in conduction band 

R, U cos 

4 Hole  concentration  in  valance  band 

(only mention  the expression) 

R,U cos 

15 I Conductivity of 

semiconductors(derivation), H all 

effect, Expression for Hall 

coefficient(derivation) 

R,U cos 

2 polar and n on-pol ar dielectrics R,U.Al ,C cos 
3 interna l fields in a solid R,U cos 

4  . . Clausi us-M ossotti 

equation(Derivation) 

R,U cos 

16 1 mention of solid, liquid and gaseous R,U cos 
2 diel ect rics with one example each. R,U cos 
3 Application of dielectrics in 

transforme rs 

R,U cos 

4 Nume ri ca l  problems R.U,Al ,C cos 
 

. ' 
 

  _coefficients (derivation of e pr sion 

for energy density) 

 . . .. 

2 Requisites of a Laser system. _B,,U C04 

3 Conditions for laser action. Principle 

Construction  and   working of  C02 

and semiconductor Lasers. 

R,U C04 

4 

 
Application of Lasers in Defense 

(Laser range finder) and Engineering 

(Data storage) ' 

Numerical  problems 

-  R,U C04 
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· R-Remembering U-Understanding A-Applying A2-Analysing E-Evaluating C-Creating 
 

Text Books: 

1. A Text book of Engineering Physics- M.N A vadhanulu and P.G. Kshirsagar, lOth revised Ed, 

S. Chand & Company Ltd, New Delhi 

2. Engineering Physics-Gaur and Gupta-Dhanpat Rai Publications-2017 

3. Concepts of, Modem Physics-Arthur Beiser: 6 th  ;Tata McGraw ·Hill Edu Pvt Ltd- New Delhi 

2006 

 
Reference books: 

I. Introduction to Mechanics -MK Verma: 2nd Ed, University Press(lndia) Pvt Ltd, Hydera bad 
2009  . 

2. Lasers and Non Linear Optics - BB laud, 3rd Ed, New Age International Publishers 2011 

3. Solid State Physics-S 0 Pillai, 8th Ed- New Age International Publishers-2018 

4. Shock waves made simple- Chintoo S Kumar, K Takayama and K.PJ Reddy: Willey India Pvt. 

Ltd. New Delhi2014 
5. Introduction to Electrodynamics- David Griffiths: 4th Ed, Cambridge University Press 2017 
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       Question Bank 

Course Name: Engineering Physics                 Course Code: 18PHYS12 

Semester: I                                                                             Section: A, B  

 

    Module 1-Free oscillations 
 

 

l .D.efine Simple Harmonic Motion. Derive  the equation of motion foe SHM. 
 
2.Derive the expression for force constants for series and parallel combination of springs. 

 
3.Explain how Complex notation Phasor representation  is  represented. 

 
4.Define free oscillations with example. Mention the equation of motion of natural 

frequency of vibration. 
 
5.What are Damped oscillations. Give the theory. Discuss the case of under damping, 

over damping and critical damping. 
 
6.Define Quality factor with equation. Give its Physical significance. 

 
7.What.are Forced Oscillations .Derive the expressions for amplitude and Phase of 

Forced vibrations. Explain all the three cases. 
 

8.Write a short notes on a)Sharpness of Resonance  b)Helmoltz Resonator 
 

 

Shock waves 
0 

 

l. Define Mach Number and Mach angle 
 

2.Distinguish between Acoustic ,Ultrasonic ,subsonic, supersonic, transonicand hypersonic 

waves. 
 

3.What are shock waves and mention the properties of shock waves. 
 

4.Explain Control Volume. 
 

5.State and explain the law of conservation of mass ,momentum and energy with 

expressions . 
 

6.Describe the construction and working of Reddy Shock tube experiment. 
 

7.What are the applications of Shock waves. 
 
 
 



 
 
 
 

 

Module 2-Elastic properties of materials 
 

1.Explain Elasticity and Plasticity with examples. 
 
2.Explain the importance of elasticity in engineering materials. 

 
3.Explain the terms Stress and Strain. Discuss the three types of Stresses. 

 
4.Discuss briefly the effect of stress, temperature, annealing and impurities on elasticity. 

5.Describe Strain hardening and Strain softening. 

6.State and explain Hooke's  law with stress-strain curve. 
 
7.Discuss three different moduli of elasticity with equations. 

 
8.Define Lateral Strain and Linear Strain and s derive the expression for Poisson's ratio. 

 
9.Derive the relation between shear strain, longitudinal strain and compression strain. 

 
1O. Derive the relation between  Y, η and 6. 

 
11. Derive the relation between  K, Y and 6. 

0 

12. Derive the relation between K, and Y. 
 

13.Discuss the limiting values of 6 and limitations of Poisson's ratio. 
 

14.Define Beam and explain different types of beams and mention their engineering 

applications . 
 

15.Define neutral surface and neutral axis. 
 

16.Define bending moment and derive the expression for bending moment in terms of 

moment of inertia. Mention the expression for bending moment for circular and rectangular 

cross section. 
 

17.Describe a single cantilever and hence derive the expression for depression. 
 

18.Explain Torsional oscillations. Derive the expression for Couple per unit twist for a solid 

cylinder. 
 

19.Mention the expression for Time period for Torsional oscillations .Briefly explain the 

applications of torsional pendulum. 
 
 
 
 



 
 

..  : .. 

Module 3 
 

 

Maxwell's Equations and Electromagnetic waves 
 

1.Explain Scalar Product and Vector product. 
 

2.Describe Vector Operator  and explain the concepts of gradient, divergence and 

curl along with physical significance. 
 

3.Discuss three different types of integration like linear,  surface  and volume 

integrations. 
 

4.Explain Gauss flux theorem in electrostatics and magnetism. 
 

5.Derive Gauss Divergence theorem. Mention Stokes theorem. 
 

6.Discuss Maxwell- Ampere's law, Biot-Savarts law. 
 

7.Explain briefly the Faraday's law of electromagnetic induction. Express the same in 

the differential form of maxwell's equation in the case of time-varying fields. 
 

8.Discuss Continuity equation. Define Displacement current and arrive the expression 

for the same. 
 

9.List the Maxwell's equations for time-varying condition and for static conditions. 
 

1O. Derive wave equation in terms of electric field using Maxwell's equations. 
 

ll. Explain the plane electromagnetic waves in vacuum along with the equations for E, B 

and c. 
 

12. Explain the transverse nature of electromagnetic waves a n d  explain l inear 

,. , elliptical and circular polarizations. 
 

 

Optical Fibers 
 

1.Describe the propagation mechanism of light through in an optical fiber. 
 

2.What is numerical aperture? Obtain an expression for numerical aperture in an 

optical fiber and then arrive the condition for propagation. 
 

3.Explain modes of propagation and V number. 
 

4.Explain different types of optical fibers. J 



 

 

 

 

5. Define attenuation. Explain different types of attenuation, mention the expression 

for attenuation coefficient. 
 
6.Explain point to point communication system with the help of block diagram.  

 
7.Explain merits and demerits of optical fiber communications. 
 

 

Module 4- Quantum Mechanics 
 
I. Give a brief account of blackbody radiation and Planck's radiation law with two 

conditions. 
 

2.Explain dual nature of matter waves. 
 

3.State de Broglie’s hypothesis. Show that the de-Broglie wavelength of an electron 

is found to be equal to 1.226N nm. 
 
4. Explain Heisenberg's uncertainty principle and show that electrons cannot   

exists within the nucleus. 
 
5.Construct one dimensional time independent Schrodinger wave equation. 
 
6.What are the properties of wavefunction. 
 
7.Explain the terms probability density, normalization. 
 
8.Discuss Eigenvalues and Eigenfunctions. 
 
9.Solve Schrodinger  wave equation for the allowed energy values in the case of particle 

in a box. 
 
10. Discuss Probability for a particle in a potential well of infinite height. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

Lasers 
 
1.Explain Induced absorption, Spontaneous emission, stimulated emission. 
 
2.Derive the expression for energy density using Einstein's coefficients. 
 
3.Explain the requisites of a laser system. 
 
4.Explain the condition for laser action. 
 
5.Explain three different vibrational modes of C02  molecule. With a neat energy level 

diagram explain the construction and working of C02 laser . 

6. Explain the construction and working of  Semiconductor laser . 
 

7.Describe how a laser range finder is made use of in defense. 
 
8.Explain how data storage is achieved in a compact disc. 

 

 

 

 

Module 5 -Material Science 

 
 

1.What are the assumptions of classical free electron theory and the failures of classical 

free electron theory. 
 

2.What are the assumptions of Quantum free electron theory. 
 
3.Define density of states and mention the expression for density of states. 

 
4.Explain Fermi level, Fermi energy, Fermi-Dirac statistics. 

 
5.Define Fermi Factor. Discuss the variation of Fermi Factor on different conditions of 

temperature and energy. 
 

6.Derive the expression for Fermi energy at zero Kelvin. Mention the expression for 

Fermi velocity and Fermi temperature. 
 

7. Discuss the success of Quantum free electron theory. 
 

8.Discuss the Fermi level in intrinsic semiconductor.  Mention the expression for electron 

and hole concentration in intrinsic semiconductor. 
 

 



 

 

 

 

 

9.Derive the relation between Fermi energy and energy gap for an intrinsic 

semiconductor. 
 

1O.Derive the expression for electrical conductivity of semiconductors. 
 

11.What is Hall Effect? Obtain the expression for Hall voltage in terms of Hall 

coefficient. 
 

12.What are  dielectric materials .Explain the types of dielectric materials. Discuss solid 

,liquid and gaseous dielectric with one example each. 
 

13.Explain polarization and the types of polarization. Mention the relation between 

dielectric constant and polarization. 
 

14.Define internal field in case of solids and mention its expression for one dimensional 

case, three- d i m e n s i o n a l  case and Lorentz field. 
 

15.Derive Clausius-Mossotti equation. 
 

16.Mention the application of dielectric in transformers. 
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Scm & Branch: CS 

CITY ENGINEERING COLLEGE 
I Internal Test 

Sub Name:Engineering Physics 
Max IYJarks: 50 

SUB CODE:18PHYJ2 

Date: 19/02/202 I 
Time: 10:30-12:(10 

Duration: I :30 hr. 

Note: Answer all Ouestio11s se/ecti11!! a11)l ONE FULL questions fro,n each part 

Q! 
No. j 

Sub 
Q 

No. 
Questions Marks 

I S 
I 

OL. ~~1.-rz)h1:1i11 an cxpre:~;ion for energy density of radial ion under ct1uilihriu_n_1 -...--,-o--!-c-_.-(;➔--· 
;\ I ~ondilion in lcnns of Einstl·in's cocrticicnls. 

PART-A 

OR 

-...-,-,-, i_t _h _a_n_c_a_t -d-i ,-\ 

6

_
1 

_r:_ll_ll_l_l _c .--i-v_e_:_11_1 -ex-.-J-l-rc_s_s_i c->1-1 -fo-.-__ 11_u_n_1_e _.-i_c_a_l _a_p_c_r_t u-1--c-· -ii-1 --.--------- i. - - l 

2 :\ I 7 I C03 I tl·rms of refractive indices 06 core and cla<.lding or an optical fibc.-. , 

: I I I 

j b The refntctivc indices of core and cladding arc 1.50 and I .48 respectively -----~!, -~~
3 

;I 
J in an optical fiber. Find the numerical aperture and angle of acceptance. 

3 

PART-B 

---,-----

! a I Set up timc-indepcn;lent schrodingcr wave equation for a p.u-ticle in 1

1 
10 I I one dimension:11 potential well or infinik height. 

1

, 

- I -L...-_..L---'-----------------------------------L-

OR 

I 
I 

! -' :1 Describe how a lase1· range finder is made use or in defence. 
I 

I b 
The ratio of population of two cneq~')' levels is l.059x 1o·J11

• Find the 
wavelength of light emitted by spontaneous emission hv ]JO k. 

PART-C 

6 

-1 

------· - j 

---

co 

co 
- -

_j 

-1 I 



,------,---.,.----------------------------------,,--· ---- -·1. 
Describe the construction and working of CO! laser with suitahk 1 1 

a diagrams. i\1lention different ,·ihratiorrnl modl's of Clh mokculc. I l O i
1 

C:O~ 
·1 '-----~---_l ________________________________ --1 _____ ~ ___ , 

\ 
6 

a Obt:1in 1i,c W:t\'c function for :1 partic~~n· an inlinitc potential well along Io ,-·CO~-!. 
1 IL __ _:__ __ __1,_,_,·_i t_h_n_o_r_n_1._1 l_iz __ ,_1 t_i_o_n_c_·o_,_H_l_i t_h_>_n_. _____________________ ...,__ _____ l ___ -·-· 

7 a 

b 

8 a 

PART-D • 

Explain the different types of optical fibers. I 
i 6 CO.> 

----------~-------!----- --
Find tlu: attenu:1lion in an optical fiber of lenglh S00 m, when a light ; 
signal of powl·r 1 00m \V eml'rgcs out of the lihcr with a powl'r of 90 -t C03 
m\V. 

OR • Discuss the condition for laser action. i 
' 

·, 

(, I (:()..; 
' ·•- --- -

' A pulsed laser emits f)hotons of wavclcnc,th 780 nm with 20 m\Y average I b I 
-4 ! 

co➔ ' j l h I power /pulse.Calculate the number of photons contained in each pulse if 
:_ I ____ ....... the pulse duration is IO ns. I I 

I ! 

9 

lU a 

h 

--·--- - ·-·· 
0 

I
I Stall' and cx1llain 1-lcisl·nhcn.!.'s u1H.'l•rtainit_v IH"incitlil' .Show l_h_a_t----~-------,....--- -. 

.. , 1 o : co➔ I l'icdron cannot l'\ixts insidl' the nucleus. 1 

---- •·•---------------
OR 

State de Broglie concept of matter waves. Derive the expression for 
dl· Broglie wan·length for an accelerated electron . 

------·-' - -~ 

---- ---- .. ! . 

7 1 CO-~ 

,·Thl' position and momentum ofan l'kc_h_·c_H_1_,-,·-i1_h_c_·n-c-·1--g-)-. (-).-5--K-c_\_1 _arl' --t -- ·-· ---; • 

dctcnnined.\Vhat is the minimum percentage uncertainity in its J :I C~, 
momentum if the unccrtainitv in the measurement of its 10sition if 0.5A11 ~ .___ _ ___._ ___ ....._____ ____________ ____.___ ___________ __.__ ___ _:_......:...:......:.....:._____;L_ ____ ,_ ----- .. 

-



• • . CITY ENG(NEERING COLLEGE ... 

. ,· .. • DEPARTMENT OF ····:•f.b~:si:c...s. .... : .. , ..... 
_ S-CHEME FOR VALUATION_· • 

. · 

• Internal Test .... X. ... 

Semester & Section: 1Rt A • 
.1B 

Question 
No. 

0\5-
?'ft> CSJ.S,S.as 

Details of the answer 

CY'f'('1 Y(?_ ~n, 
r • ;\ 

CK~ 

-- -------------------

Date: ·171 o:>.-\J...o )_J 

Marks Total 
Distribution M~rks 

oM 

7M 

7M 

3t1 

.. 

6'1 
r 

I.. 

'JJ,-
HOO 



.. 

. . . . .. 

. .. . 
··.• ·_CITYENGIN.~ERING.COLLEGE ·'.···_ .... ~·: .:>·_..·.: ··.·_.·:._::·'·.·; ._:· .... ·/· ..... •.::_·· . . . . . . . . . . . : . . . . . . . . : . . • . . . • ... • . • . . 

. . . 
. . . .. . . . 

•. DEPARTMENT·OF • ·• • r-::h..)fi" <t- : •• ·.·.: . . . ~·······\r.;•.\J .. ~............ • . 
• SCHEME FOR VALUATION~ 

Internal Test ... :,i_ .. 

.. . . . 

Semester & Section: :£.f:t/ A t.B : 

Question 
No. 

\ 10. 

Details of the answer 
,... f 

• 

-""3 ~s ~ ~~b'/q:h'o~ • 
Ct,n s~kc>V) 'O\r ~ J..., ·\asa.v I , 

Wo-(61 A e.,_,Q_'f.Vj \~ ~ i,J,'fk 

er--p\ c,_,uo.-h 'c:J0 ~) 
1 

\ 

.J),,-n,,,n_ aud- :~kan, ••• 
Q,-f'< lolL .:,~ ~:½Yi;- t- k 1-y "' 0 aud-, ' j 

'A ,, 
~ ::::. rl-hl-/ 9; rra. 1-• 

• I -:. ~ r 
~"' ,!::" ~ gU") f V\JS) 'X. . ~ -' J • I t ~ \:A., ,l { ,d • ".4 i 

-, I 

1 ' fart -1) • ;. ' • ' tl'I) '/,; , 
0 

~~t)(") ?lY -- ln-1<2_Q_ ¥dlt. ~ 
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CITY ENGINEERING COLLEGE 
II Internal Test 

Sem & Branch: CS 
Sub Name:Engineering Physics 
Max Marks: 50 

SUB CODE:18PHYI2 

Date :16/03/2021 
Time: l 0:30-12:00 
Duration: 1:30 hr. 

Note: Answer all Questions selecting any ONE FULL questions fron1 each part 

Sub CO' 
Q Questions Marks 

No. 
No. 

s 

• I . 1 a 

2 a 

b 

3 a 

• 
4 a 

b 

PART-A 
Define Simple harmonic motion. Derive the equation of motion for 
SHM. Give the characteristics of SHM 

OR 

Explain the terms stress and strain. State and explain Hook's law with a 
suitable graph. . 
Calculate the force required to produce an extension of I mm in steel 
wire of length 2 meters and diameter 1 mm. 

PART-13 

\Vhat are damped vibrations'? Derive the general solution for damped 
vibrations. 

OR 

Explain control volume. Discuss the basics of conservation of mass, 
momentum and energy with expressions. 

The distance between two pressure sensors in a shock tube is 100 
mm.the time taken by a shock wave to travel this distance is 200 µs. If 
the velocity of sound under the same condition is 340 mis. Find the !Vlach 
number of the shock wave. 

-- -

10 CO4 

7 CO3 

3 
I 

CO3 I 
I 

I 

I 
I 
I 

IO 1 C04 
I 

I 

7 CO4 

3 I CO4 

I 
I J 

/ 
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·cITY ENGINEERING COLLEGE 
III Internal Test 

Sem & Branch: Ist A,B/CS 
Sub Name: Engineering Physics 
Max Marks: 50 

SUB_CO_DE:18PHY12, 

Date :06/04/2021 
Time: 10:30-12:00 
Duration: l :30 hr. 

Note: Answer all Questions selecting an)' ONE FULL questions fi·o111 eaclt part 

Sub l 
CO' 

Q Questions Marks 
No. 

No. 
s 

a 
j 

PART-A 

Define beam and explain different types of beam. Obtain an expression 
for the bending moment of a beam with rectangular cross section. 

OR 

10 CO2 

~ i Exph1in the opera to; 1;1
1 
and exp la.in the concept of gradient and L 1_:_ ivergence along with physical significance. 

7 C03 

I i l n-ctermine the constant C such that, the \'ector COJ 

I ! h : A= (x+ay)t + (y+bz)~~ + (x+cz),t;,. is solcnoid,tl. 
3 

'--~-----------------------------------------J 
PART-B 

--- I ! I 

I I j 

Define Fermi cncrb')'. Deri\'e the expression for Fermi energy at zero 
I I 

I 

3 I I 10 cos I 

a 
11..:ch·in. 

I 
I 

i 
I I I I ; i 

OR 

... I I Explain a)Stokl's's theorem h)Gauss law of magnetostatics 
7 C03 a c)Biot sa\'arts law ' I ' 

t 

I I I 
! 

I 
I Calculate the Fermi energy in l'V for a metal at zero Kelvin, whose 

I I j density is I 0500 kg/m3
, atomic weight is I 07.9, and it has one condurtion 3 cos I b 

I clcct1·on per atom.( I .J= 6.2-l x 10 18 and N.,= 6.025 x to:?<, /k mole) I 
I 



5 

6 

7 

8 

9 

10 

• I 

-
a 

Explain_ F-cn:ni factor. Discuss the yariation of Fermi factor wrth a 
suitable graph. 

OR 

Obtain the expression for the depression at the free end of a cantilever. 

PART-0 

a Explain linear integral, surface integral and volume integrations. 

b Calculate the curl of A, !!inn A lA '" i,.. - = ( l +yz-)a, +xy- ar +x-y a,. 

OR 

. .., 

Derive the expression for Couple per unit twist of a solid cylinder. 

-

PART-E 

~'hat arc_thc assump_tio1~s of Quantum free electron theory. Disc~ss the 
I sun:css of Quantum f rec ekl'lron theory. 

a 

OR 

I What is a t~rsio;rnl pendulum"! Dcrin the expression for period of 
I osdllation for a wrsional pendulum.wlrnt arc tht· applic:ttions of 

IO 

IO 

! 6 ! I 
I ➔ I 

10 

to 

7 

. t 

cos 

cot 

COJ 

COJ 

CO2 -
cos i 

I 
I 

__ J 

--, 
I 
I 

CO2 

_____ _.._I _l1~rsional pendulum. ______ _ ____________ 
1 
_____ ---·----i ___ _ 

Calculatl' the an~ular twist of a wire of length 0.3 111, and radius 
0.2xH1"3 

111 when :1 torque of Sx 10-~ Nm is applied. Rigidity modulus of J I COJ 
the material 8x 10 111 N/m! 

! 
i 
I 
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etplru>a l-o('\. (:)t- q~ s s Law c>b

~rofilSto+tc~ / \}". -g ~ 0 . 
"- B i'ot -93 Vo. vls. f 0-.vJ 

I 
dt-t .::=.. '.}:d.J.3'n ~ 

4{t'f 1-

ep = t~ J {-¾ )'-13 n 2-/3 

. . 

@ @1 ~ .. m'i '\5ac.\-uv e4'~~on 

e~ \ CVJO.h 'o (") ~'(~ C'QSQS 
, 

k.Ht\:i & \a.b lo_ 
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-re.~, ~u ~ 
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;J),'Q-r~ ,;u,d a,.p\o.,...:,kun 

B, K ::.. , F- 't ..Lb.f c:!Jst~ 

~ LL~-).~) dtt 
'l .L' • .L 

:- k.JL.& -
a 'I r.d 

~ ~ 4-w1..) 
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-pl.ft- ~ 
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Clil-d dJj trun 

••• l.irt;_ tn~vo. I =- J t. df 
&t~ dn ',-ia J ~lo.ua.h'on ,1, 

d.t'sur~CQ . _.1nt?t:, ff67·.lN)d 
v~Q_ 6' +rt '2t-.pla.uo ~~on A: .l'G_, 

~ ~ '" clv 

/ -- ---------

Date: CJ:> { 04\ W:2- / 

Marks Total 
Distribution M~rks 

8LH 
lbM 

82...M 



CITY ENGINEERING COLLEGE 

DEPARTMENT OF ....... f.?b~~.i.G..~ ........ . 
SCHEME FOR VALUATION_ 

Internal Test .... J1[_ 

Semester & Section: '.I:/ A 1 ..B 
Question 

No. 

G) 

Details of the answer 

) t 

J>~°o-r~ <;u,d Glf kl.·e0 
B, H ,::_ : F-i J..br c!Jst~ 

OTT~ \IQ... ~iol-o '¾~ ~ LL'X.. - ).~) d,, 
'I, J,:i 2.. . 

a. ,--r: '{o._ Uf~. . ' •"j 0 ~ k.JL-3 ..-

a'j r.ca 
~ ::: 4:-w1..} 

~ 0 bd .3 
• ; . / 

~'ft- J). 
- -=-' 

'l..tra..o. '( ~" ~ro. l "'tt> I ~" 
a.u.d cb°'J-rrun 

.•. lira_ tnryvo. I =- J t -di 
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Department of Computer Science & Engineering                                 Calendar of Events Even Semester of 2020-21 
APRIL 2021 MAY / JUNE 2021 JUNE/ JULY 2021 JULY/ AUGUST 2021 

DAY Date EVENT Date EVENT Date EVENT Date EVENT 

MON   3  7  
 

12 

Third CIE – 8th Sem 
TUE   4  8  13 
WED   5  9  14 
THU 1  6  10  15  
FRI 2 Good Friday 7  11  16  
SAT 3  8  12  17  
SUN 4  9  13  18  
MON 5  10  14  19  

TUE 6  11  15 Second CIE – 8th Sem 20 Last Working Day: 8th 
Sem 

WED 7  12  16 21  
THU 8  13  17 22 22nd to 30th – 8th Sem 

Theory Exam  
FRI 9  14 Basava Jayanti 18  23  
SAT 10  15  19  24  
SUN 11  16  20  25  
MON 12  17  21  26  

TUE 13 Ugadi 18  22  27  
WED 14 Ambedkar Jayanthi 19  23  

Technical Seminar 
28  

THU 15  20  24 29 

Third CIE – 4th & 6th Sem FRI 16  21  25 30 
SAT 17  22  26  31 

SUN 18  23  27  Aug 1  
MON 19 Commencement of 4th, 

6th, 8th Semester 
24  

 
Project Phase – II 

Presentation 

28 Second CIE – 4th & 6th Sem 2 2nd to 8th Internship / 
Project Viva  

TUE 20  25 29 3  
WED 21  26 30 4  
THU 22  27  July 1  5  
FRI 23  28 Guest Lecture 2  6  
SAT 24  29  3  7 Last Working Day: 4th& 

6th Sem 
SUN 25  30  4  8  
MON 26  

Workshop/ Technical 
Activities 

31 First CIE – 4th, 6th & 8th Sem 5  
Final Demo of Projects 

9  
TUE 27 June 1 6 10  
WED 28 2 7 11  
THU 29 3  8  12  

FRI 30 4  9  13  

SAT May 1 MAY DAY 5  10  14  

SUN 2  6  11  15  

Practical Exam for 4th & 6th Sem : 9.8.21 to 19.8.21, Theory exams : 23.8.21 to 9.9.21  



































MICROCONTROLLER AND EMBEDDED SYSTEMS 
(Effective from the academic year 2018 -2019)

SEMESTER – IV
Course Code 18CS44 CIE Marks 40
Number of Contact Hours/Week 3:0:0 SEE Marks 60
Total Number of Contact Hours 40 Exam Hours 03

CREDITS –3
Course Learning Objectives: This course (18CS44) will enable students to:

 Understand the fundamentals of ARM based systems, basic hardware components, 
selection methods and attributes of an embedded system. 

 Program ARM controller using the various instructions 
 Identify the applicability of the embedded system 
 Comprehend the real time operating system used for the embedded system

Module 1 Contact 
Hours

Microprocessors versus Microcontrollers, ARM Embedded Systems: The RISC 
design philosophy, The ARM Design Philosophy, Embedded System Hardware, 
Embedded System Software. ARM Processor Fundamentals: Registers, Current 
Program Status Register, Pipeline, Exceptions, Interrupts, and the Vector Table, Core 
Extensions 
Text book 1: Chapter 1 - 1.1 to 1.4, Chapter 2 - 2.1 to 2.5 
RBT: L1, L2

08

Module 2
Introduction to the ARM Instruction Set: Data Processing Instructions, Programme 
Instructions, Software Interrupt Instructions, Program Status Register Instructions, 
Coprocessor Instructions, Loading Constants ARM programming using Assembly 
language: Writing Assembly code, Profiling and cycle counting, instruction 
scheduling, Register Allocation, Conditional Execution, Looping Constructs 
Text book 1: Chapter 3:Sections 3.1 to 3.6 ( Excluding 3.5.2), Chapter 6(Sections 
6.1 to 6.6) 
RBT: L1, L2

08

Module 3
Embedded System Components: Embedded Vs General computing system, History 
of embedded systems, Classification of Embedded systems, Major applications areas of 
embedded systems, purpose of embedded systems Core of an Embedded System 
including all types of processor/controller, Memory, Sensors, Actuators, LED, 7 
segment LED display, stepper motor, Keyboard, Push button switch, Communication 
Interface (onboard and external types), Embedded firmware, Other system 
components. 
Text book 2:Chapter 1(Sections 1.2 to 1.6),Chapter 2(Sections 2.1 to 2.6) 
RBT: L1, L2

08

Module 4
Embedded System Design Concepts: Characteristics and Quality Attributes of 
Embedded Systems, Operational quality attributes, non-operational quality attributes, 
Embedded Systems-Application and Domain specific, Hardware Software Co-Design 
and Program Modelling, embedded firmware design and development 
Text book 2: Chapter-3, Chapter-4, Chapter-7 (Sections 7.1, 7.2 only), Chapter-9 
(Sections 9.1, 9.2, 9.3.1, 9.3.2 only) 
RBT: L1, L2

08

Module 5
RTOS and IDE for Embedded System Design: Operating System basics, Types of 
operating systems, Task, process and threads (Only POSIX Threads with an example 
program), Thread preemption, Multiprocessing and Multitasking, Task 
Communication (without any program), Task synchronization issues – Racing and 

08



Deadlock, Concept of Binary and counting semaphores (Mutex example without any 
program), How to choose an RTOS, Integration and testing of Embedded hardware and 
firmware, Embedded system Development Environment – Block diagram (excluding 
Keil), Disassembler/decompiler, simulator, emulator and debugging techniques, target 
hardware debugging, boundary scan. 
Text book 2: Chapter-10 (Sections 10.1, 10.2, 10.3, 10.4 , 10.7, 10.8.1.1, 10.8.1.2, 
10.8.2.2, 10.10 only), Chapter 12, Chapter-13 ( block diagram before 13.1, 13.3, 
13.4, 13.5, 13.6 only) 
RBT: L1, L2
Course Outcomes: The student will be able to :

 Describe the architectural features and instructions of ARM microcontroller 
 Apply the knowledge gained for Programming ARM for different applications. 
 Interface external devices and I/O with ARM microcontroller. 
 Interpret the basic hardware components and their selection method based on the 

characteristics and attributes of an embedded system. 
 Develop the hardware /software co-design and firmware design approaches. 
 Demonstrate the need of real time operating system for embedded system applications

Question Paper Pattern:
The question paper will have ten questions. 

 Each full Question consisting of 20 marks 
 There will be 2 full questions (with a maximum of four sub questions) from each module. 
 Each full question will have sub questions covering all the topics under a module. 
 The students will have to answer 5 full questions, selecting one full question from each 

module
Textbooks:

1. Andrew N Sloss, Dominic Symes and Chris Wright, ARM system developers guide, 
Elsevier, Morgan Kaufman publishers, 2008. 

2. Shibu K V, “Introduction to Embedded Systems”, Tata McGraw Hill Education, Private 
Limited, 2 nd Edition.

Reference Books:
1. Raghunandan..G.H, Microcontroller (ARM) and Embedded System, Cengage learning 

Publication,2019 2. The Insider’s Guide to the ARM7 Based Microcontrollers, Hitex 
Ltd.,1st edition, 2005. 3. Steve Furber, ARM System-on-Chip Architecture, Second 
Edition, Pearson, 2015. 4. Raj Kamal, Embedded System, Tata McGraw-Hill Publishers, 
2nd Edition, 2008.
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Course objectives: This course will enable students to 

1. Understand the fundamentals of ARM based systems, basic hardware components, 

selection methods and attributes of an embedded system. 

2. Program ARM controller using the various instructions 

3. Identify the applicability of the embedded system 

4. Comprehend the real time operating system used for the embedded system 

 

Course Outcomes: The students shall able to: 

1. Describe the architectural features and instructions of ARM microcontroller 

2. Apply the knowledge gained for Programming ARM for different applications. 

3. Interface external devices and I/O with ARM microcontroller. 

4. Interpret the basic hardware components and their selection method based on the 

characteristics and attributes of an embedded system. 

5. Develop the hardware /software co-design and firmware design approaches. 

6. Demonstrate the need of real time operating system for embedded system applications 

Module 1 

 

Week Contents of Module 

Bloom’s 

Taxonomy 

Level 

Course 

Outcome 

(CO) 

1 Microprocessors versus Microcontrollers L1, L2 CO1 

1 

ARM Embedded Systems: The RISC 

design philosophy, The ARM Design 

Philosophy 

L1, L2 CO1 

1 
Embedded System Hardware, Embedded 

System Software 

L1, L2 CO1 

2 
ARM Processor Fundamentals: 

Registers 

L1, L2 CO1 

2 Current Program Status Register L1, L2 CO1 

2 Pipeline, Exceptions L1, L2 CO1 

3 Interrupts, and the Vector Table L1, L2 CO1 

3 Core Extensions L1, L2 CO1 

 

 

 

 

   

Course Title: Microcontroller and Embedded 

Systems 
Course Code : 18CS44 

Total contact hours:  3 : 0 :  0 
End Term Marks :60 

Internal Marks : 40 

Semester : IV –  ‘B’ Academic year : 2020-21 

Lesson plan Author: Mrs. Archana Bhat Date :15/04/2021 



 

 

 

Module 2 

 

Week Contents of Module 

Bloom’s 

Taxonomy 

Level 

Course 

Outcome 

(CO) 

3 
Introduction to the ARM Instruction 

Set : Data Processing Instructions 

L1, L2 CO1 

4 Programme Instructions, Software 

Interrupt Instructions 

L1, L2 CO1 

4 Program Status Register Instructions, 

Coprocessor Instructions, Loading 

Constants 

L1, L2 CO1 

4 ARM programming using Assembly 

language: Writing Assembly code 

L1, L2 CO1 

5 Profiling and cycle counting L1, L2, L3 CO2 

5 Instruction scheduling L1, L2, L3 CO2 

5 Register Allocation, Conditional 

Execution 

L1, L2, L3 CO2 

6 Looping Constructs   

FIRST CIE 

 

Module 3 

 

Week Contents of Module 

Bloom’s 

Taxonomy 

Level 

Course 

Outcome 

(CO) 

6 

Embedded System Components: 

Embedded Vs General computing system, 

History of embedded systems, 

L1, L2 CO3, CO4 

7 Classification of Embedded systems L1, L2 CO3, CO4 

7 
Major applications areas of 

embedded systems, purpose of embedded 

systems 

L1, L2 CO3, CO4 

7 Core of an Embedded System:  

Processor/controller, Memory,  

L1, L2 CO3, CO4 

8 
Sensors, Actuators, LED, 7 segment LED 

display 

L1, L2 CO3, CO4 

8 
Stepper Motor, Keyboard, Push button 

switch 

L1, L2 CO3, CO4 

8 Communication Interface L1, L2 CO3, CO4 

9 
Embedded firmware, Other system 

components. 

L1, L2 CO3, CO4 

 

Module 4 

 

Week Contents of Module 

Bloom’s 

Taxonomy 

Level 

Course 

Outcome 

(CO) 



 

 

 

9 Embedded System Design Concepts: 

Characteristics 

L1, L2 CO5 

9 Quality Attributes of Embedded Systems L1, L2 CO5 

10 Operational quality attributes L1, L2 CO5 

SECOND CIE 

10 Non-operational quality attributes L1, L2 CO5 

10 
Embedded Systems-Application and 

Domain specific 

 

L1, L2 CO5 

11 Hardware Software Co-Design L1, L2 CO5 

11 Program Modeling L1, L2 CO5 

12 Embedded firmware design and 

development 

L1, L2 CO5 

 

Module 5 

 

Week Contents of Module 

Bloom’s 

Taxonomy 

Level 

Course 

Outcome 

(CO) 

12 
RTOS and IDE for Embedded System 

Design: Operating System basics 

L1, L2 CO6 

12 
Types of operating systems, Task, process 

and threads 

L1, L2 CO6 

13 
Thread preemption, Multiprocessing and 

Multitasking 

L1, L2 CO6 

13 
Task Communication, Task 

synchronization issues – Racing and 

Deadlock 

L1, L2 CO6 

13 
Concept of Binary and counting 

semaphores 

L1, L2 CO6 

14 How to choose an RTOS, Integration and 

testing of Embedded hardware and 

firmware 

L1, L2 CO6 

THIRD CIE 

LAB INTERNALS 

15 Embedded system Development 

Environment – Block diagram 

L1, L2 CO6 

15 Disassembler/decompiler, simulator, 

emulator and debugging techniques, target 

hardware debugging, boundary scan 

L1, L2 CO6 

 

RBT Level  

L1-Remembering L2-Understanding L3-Applying L4-Analysing L5-Evaluating L6-Creating 

 

Text Books: 

1. Andrew N Sloss, Dominic Symes and Chris Wright, ARM System Developers guide, 

Elsevier, Morgan Kaufman publishers, 2008. 

2. Shibu K V, “Introduction to Embedded Systems”, Tata McGraw Hill Education, 

Private Limited, 2nd Edition. 



 

 

 

 

Reference Books: 

1. Raghunandan..G.H, Microcontroller (ARM) and Embedded System, Cengage learning 

Publication,2019 

2. The Insider’s Guide to the ARM7 Based Microcontrollers, Hitex Ltd., 1st edition, 2005. 

3. Steve Furber, ARM System-on-Chip Architecture, Second Edition, Pearson, 2015. 

4. Raj Kamal, Embedded System, Tata McGraw-Hill Publishers, 2nd Edition, 2008. 

 

e- Learning Resources: 

1. NPTEL Course – Embedded System Design With ARM 

https://www.digimat.in/nptel/courses/video/106105193/L01.html 

 

 

 

Signature of Faculty                                 Signature of HOD 

 



CITY ENGINEERING COLLEGE 

Department of Computer Science and Engineering 

 
Sem : IV – B                         Subject: Microcontroller and Embedded Systems                 Sub Code: 18CS44 

Assignment Questions on Module 1 

1. What is microprocessor and microcontroller? Differentiate between microprocessor and 

microcontroller 

2. Differentiate between RISC and CISC processors. 

3. Explain with neat block diagram the ARM based embedded device microcontroller. 

4. Explain ARM core data flow model with a neat diagram. 

5. With diagram explain the various blocks in a 3 stage pipeline of ARM processor 

organization. 

6. Explain the various fields in current program status register. 

7. Describe the processor modes of CPSR with respect to ARM processor. 

8. Explain the programmer’s model of ARM processor with complete register sets available. 

9. Discuss the core extensions for ARM processor. 

10. Explain briefly the interrupt and the vector table. 



CITY ENGINEERING COLLEGE 

Department of Computer Science and Engineering 

 

Sem: IV – B          Subject: Microcontroller and Embedded Systems         Sub Code: 18CS44 

Assignment 2 

 

1. If r5=5, r7=8 and using the following instruction, write values of r5, r7 after execution 

MOV r7, r5, LSL #2 

2. If r1=0b1111, r2=0b0101, find r0 after BIC r0, r1, r2 

3. Find the number of cycles required to execute the following instructions 

LDRB r0, [r1] 

EOR r0, [r1] 

ADD r0, r0, r1 

4. Write an ARM assembly language program to multiply an eight bit number by 8 and 

divide by 4 

5. Write an ARM assembly language program to read the contents of one 16-bit variable 

and copy this to internal RAM. [Hint: use LDRB instruction and ‘ALIGN’ Directive] 

6. Write an ARM assembly language program to copy a block of data (block 1) to another 

block (block 2)  

 



CITY ENGINEERING COLLEGE 

Department of Computer Science and Engineering 

 

Question Bank – Module 1 

Subject: Microcontroller and Embedded Systems                      Sub Code: 18CS44 

1. Define microprocessor and microcontroller. 

2. Compare microprocessor and microcontroller. 

3. Explain major design rules of RISC processors. 

4. Compare RISC and CISC. 

5. Write a note on instruction set for embedded systems. 

6. Explain with neat block diagram the ARM based embedded device microcontroller 

(or) Explain the architecture of a typical embedded device based on ARM core with 

neat diagram 

7. Discuss AMBA bus technology. 

8. Explain AMBA bus protocol. 

9. Write a note on memory hierarchy. 

10. List and explain various memory types used in embedded system. 

11. Compare SRAM and DRAM. 

12. Compare DRAM and SDRAM. 

13. Write a note on embedded system software. 

14. Explain various components of embedded system software. 

15. Explain ARM core data flow model with a neat diagram. 

16. Explain registers used under various modes. Or explain the programmer’s model of 

ARM processor with complete set of registers. 

17. Explain the concept of pipeline and interrupts used in ARM processor. 

18. With diagram explain the various blocks in a 3 stage pipeline of ARM processor 

organization. 

19. Describe the various modes of operation of ARM processor. Or Describe the processor 

modes of CPSR with respect to ARM processor. 

20. Explain the various fields in current program status register. 

21. Explain the condition flags of ARM Processor. 

22. Explain various exceptions/ interrupts supported by ARM processor. 

23. Explain the concept of core extensions in ARM processor 

24. Discuss the following with diagrams. 

a. Von – Neumann architecture           b.       Harvard architecture with TCM 



CITY ENGINEERING COLLEGE 

Department of Computer Science and Engineering 

 

Question Bank – Module 2 

Subject: Microcontroller and Embedded Systems                      Sub Code: 18CS44 

 

1. Briefly explain the data processing instructions for ARM processor. 

2. With example explain the barrel shift operations in ARM processor. 

3. Explain briefly the arithmetic instructions with syntax and example. 

4. Illustrate branch instructions. 

5. Discuss load and store instructions. 

6. Write a note on software interrupt instruction. 

7. Explain briefly program status register instructions with syntax and example 

8. Explain briefly coprocessor instructions with syntax and example 

9. How to load constants? Explain with example. 

10. Explain the structure of an ARM assembly language module with the help of 

example.  

11. What is an assembler directive? Explain any four assembler directive.  

Explain how to convert C function into assembly function with the help of example  

12. Write a note on profiling and cycle counting.  

13. Describe ARM9TDMI pipeline.  

14. Write a note on load scheduling by preloading and unrolling  

15. How conditional execution is efficiently used instead of conditional branches?  

16. Write a note on register allocation.  

17. How we can use more than 14 local variables in the assembly code.  

18. Write a note on looping constructs.  

 



CITY ENGINEERING COLLEGE 

Department of Computer Science and Engineering 

 
Question Bank – Module 3 

     Subject: Microcontroller and Embedded Systems                                                    Sub Code: 18CS44 

1. Briefly describe the classification of embedded systems. 

2. List different purposes of embedded system with examples.  

Or 

Explain various purposes of embedded systems in detail with illustrative examples. 

3. What is an embedded system? Differentiate between general purpose computing and 

embedded system. 

4. What are the different types of memories used in embedded system design? Explain the 

role of each. 

5. Compare the following 

a. RAM and ROM                    b.  FPGA and ASIC 

6. What is Programmable Logic Device (PLD)? What are the different types of PLDs? 

Explain the role of PLDs in embedded system design. 

7. Explain the following 

a. I2C        b.  1-Wire interface      c.  SPI interface      d.  Reset Circuit 

8. Write a note on  

a. Real Time Clock         b.  Watch dog timer     c.   Brown-out protection circuit 

9. Explain the different step modes for stepper motor 

10. Explain the sequence of operation for communicating with an I2C slave device 

11. Explain the following 

a. SPI       b.  Optocoupler 

12. What is memory shadowing? What is its advantage? 

13. What is Relay? What are the different types of relays available? Explain the role of relay 

in embedded system. 

14. Explain the different external interfaces in brief. 

15. Define sensors and actuators. Explain with suitable examples. 

16. With a neat diagram, explain the elements of an embedded system. 

17. Differentiate between  a .RISC and CISC architecture  b. Little and Big Endian architecture 



CITY ENGINEERING COLLEGE 

Department of Computer Science and Engineering 

 

Question Bank – Module 4 

 

 Subject: Microcontroller and Embedded Systems                                                    Sub Code: 18CS44 

1. Explain the different characteristics of embedded system. 

2. Explain quality attribute in the embedded system development context? What are the 

different quality attributes to be considered in an embedded system design. 

3. What are the operational and non-operational quality attributes of an embedded systems? 

4. Explain the role of embedded systems in automotive domain. 

5. Explain the different types of serial interface bus used in Automotive. 

6. Explain the different electronic control units (ECUs) used in automotive systems. 

7. Explain the different communication buses used in automotive application. 

8. What is hardware software co-design? Explain the fundamental issues in hardware software 

co-design. 

9. Compare the following  

a.    C   v/s   Embedded C       b.   Compiler    v/s   Cross Compiler 

10. Design FSM model for tea/coffee vending machine. 

11. Explain with a neat diagram, how source file to object file translation takes place. 

12. Explain the different embedded firmware design approaches. 

13. Explain the assembly language based embedded firmware development with a diagram and 

mention its advantages and disadvantages. 

14. Explain the Data Flow Graph and Control Data Flow Graph model in embedded design. 

15. What is the difference between Super loop based and OS based embedded firmware design?   

16. Explain the sequential program model with an example. 

17. Explain the concurrent / communicating program model. Explain its role in ‘Real Time’ 

system design. 

 

 



CITY ENGINEERING COLLEGE 

Department of Computer Science and Engineering 

 

Question Bank – Module 5 

 

Subject: Microcontroller and Embedded Systems                      Sub Code: 18CS44 

 

1. Explain basics of operating system? 

2. Explain types of operating system in embedded systems? 

3. Differentiate between soft and hard real time? 

4. Explain structure of process? 

5. What is RTOS? Explain deferent services of RTOS? 

6. Explain in detail task, process and thread? 

7. Explain multitasking concept with an example. 

8. What is scheduling? Explain the various for scheduling algorithms in RTOS? 

9. Explain task communication? 

10. Differentiate between thread and process? 

11. Explain task synchronization? 

12. What is semaphore? Explain various types of semaphores in RTOS? 

13. Explain how to choose an RTOS in Embedded system? 

14. Explain integration of hardware and firmware design of embedded system. 

15. Explain detail Embedded system development environment? 



USN 

 

CITY ENGINEERING COLLEGE 
FIRST INTERNAL TEST 

Program Name: CSE                                                                                                                                Date: 21/05/2021 
Course Name : Microcontroller and Embedded Systems                                                                     Time: 03:00PM – 04:30PM 
Sem & Sec: IV SEM A, B, C                                      Max Marks: 50                                                    Duration: 1 ½ hrs.  

           

Note:  Answer all Questions selecting any ONE FULL question from each part.  

 
Q 

No. 
Sub Q 

No. 
Questions Marks BT Levels CO’s 

 
PART -A      

1 a 
Explain the architecture of a typical embedded device based on ARM core 

with neat diagram. 
10 BT1, BT2 CO1 

 Or      

2 a Explain ARM core data flow model with a neat diagram. 10 BT1, BT2 CO1 

 PART -B      

3 
a 

b 
Describe the various modes of operation of ARM processor. 

Explain the various fields in current program status register 
4 

6 
BT1,BT2 CO1 

Or 
  

4 a 
Explain the programmer’s model of ARM processor with complete 

register sets available. 
10 BT1,BT2 CO1 

 PART -C      

5 a 
Discuss the following with diagrams. 

i) Von – Neumann architecture   ii)Harvard architecture with TCM  
10 BT1,BT2 CO1 

 Or      

6 a Explain briefly the interrupt and vector table. 10 BT1,BT2 CO1 

                                                                       PART – D      

7 
a 

b 

Compare RISC and CISC. 

Illustrate ARM7 pipeline concept. 
5 

5 
BT1,BT2 CO1 

 Or      

8 
a 

b 

Define microprocessor and microcontroller. 

Discuss ARM design philosophy. 
2 

8 
BT1, BT2 CO1 

 PART -E      

9 
 

a 

 

Explain the syntax of following instructions with example  

i) MOV     ii) MVN        iii) MOVS      iv) MOVEQ 
10 BT2,BT3 CO1 

 Or      

10 
a 

 
Illustrate different barrel shifter operations. 

10 BT2,BT3 CO1 

 

Bloom’s Taxonomy Level: BT1-Remembering BT2-Understanding BT3-Applying BT4-Analysing BT5-Evaluating BT6-Creating 

Course Outcomes: CO1: Describe the architectural features and instructions of ARM microcontroller 

COURSE CODE: 18CS44 



USN 

 

CITY ENGINEERING COLLEGE 
SECOND INTERNAL TEST 

Program Name: CSE                                                                                                                                Date: 29/06/2021 
Course Name : Microcontroller and Embedded Systems                                                                     Time: 03:00PM – 04:30PM 
Sem & Sec: IV SEM A, B, C                                      Max Marks: 50                                                    Duration: 1 ½ hrs.  

           

Note:  Answer all Questions selecting any ONE FULL question from each part.  

 
Q 

No. 
Sub Q 

No. 
Questions Marks BT Levels CO’s 

 
PART -A      

1 
a 

b 

Discuss the comparison instructions with an example for each. 

Write a short note on SWAP instruction. 
10 BT1, BT2 CO1 

 Or 
     

2 
a 

b 

With suitable example describe branch instructions. 

Discuss the load store instruction with respect to multiple register transfer. 
10 BT1, BT2 

CO1 

 PART -B 
     

3 a Write a note on load scheduling by preloading and unrolling 10 BT1 
CO2 

Or 
  

4 a 

Explain how to convert C function into assembly function with the 

help of example 10 BT1,BT2 
CO2 

 PART -C 
     

5 a  List different purposes of embedded system with examples. 10 BT1 CO1 

 Or 
     

6 a Briefly describe the classification of embedded systems. 10 BT1 CO1 

                                                                       PART – D 
     

7 

a 

 

b 

Explain the structure of an ARM assembly language module. 

Write an ARM assembly program to find the largest among two numbers. 

5 

5 
BT2,BT3 CO2 

 Or 
     

8 

a 

 

b 

Write a note on profiling and cycle counting 

 

Find the number of cycles required to execute the following instructions  

MOV R1, #40000010 

LDRB R0, [R1]  

ADD R2, R2, R0 

5 

5 
BT2, BT3 CO2 

 PART -E 
     

9 

 

a 

 

What is an embedded system? Differentiate between general purpose 

computing and embedded system 
10 BT1, BT2 CO1 

 Or 
     

10 
a 

 

What is Programmable Logic Device (PLD)? What are the different types 

of PLDs? Explain the role of PLDs in embedded system design. 10 BT1 CO1 

 

Bloom’s Taxonomy Level: BT1-Remembering BT2-Understanding BT3-Applying BT4-Analysing BT5-Evaluating BT6-Creating 

Course Outcomes: CO1: Describe the architectural features and instructions of ARM microcontroller 

    CO2: Apply the knowledge gained for Programming ARM for different applications. 

COURSE CODE: 18CS44 



USN 

 

CITY ENGINEERING COLLEGE 
THIRD INTERNAL TEST 

Program Name: CSE                                                                                                                                Date: 03/08/2021 
Course Name : Microcontroller and Embedded Systems                                                                     Time: 03:00PM – 04:30PM 
Sem & Sec: IV SEM A, B, C                                      Max Marks: 50                                                    Duration: 1 ½ hrs.  

           

Note:  Answer all Questions selecting any ONE FULL question from each part.  

 
Q 

No. 
Sub Q 

No. 
Questions Marks BT Levels CO’s 

 
PART -A      

1 
a 

 

What are the different types of memories used in embedded system 
design? Explain the role of each 

10  BT1 CO3 

 Or 
     

2 
a 

 

Write a note on  
i) Watch dog timer  ii)Brown-out protection circuit 

5+5 BT1 
CO3 

 PART -B 
     

3 a 
What is Relay? What are the different types of relays available? Explain 
the role of relay in embedded system. 

10 BT1 
CO3 

Or 
  

4 a 

Explain the following  

i) I2C    ii) 1-Wire interface     5+5 BT1 
CO3 

 PART -C 
     

5 a  Explain the different characteristics of embedded system. 10 BT1 CO4 

 Or 
     

6 a 
What is hardware software co-design? Explain the fundamental issues in 
hardware software co-design 

10 BT1 CO5 

                                                                       PART – D 
     

7 
a 

 

How source file to object file translation takes place? Explain with a neat 
diagram. 

5 

5 
BT1, BT2 CO5 

 Or 
     

8 
a 

 

Explain the assembly language based embedded firmware development 
with a diagram and mention its advantages and disadvantages. 

5 

5 
BT1 CO5 

  
     

9 

 

a 

 

Explain the sequential program model with an example. 10 BT1 CO5 

 Or 
     

10 
a 

 

Explain the Data Flow Graph and Control Data Flow Graph model in 
embedded design 10 BT1 CO5 

 

Bloom’s Taxonomy Level: BT1-Remembering BT2-Understanding BT3-Applying BT4-Analysing BT5-Evaluating BT6-Creating 

Course Outcomes: CO1: Describe the architectural features and instructions of ARM microcontroller CO2: Apply the knowledge 

gained for Programming ARM for different applications. CO3: Interface external devices and I/O with ARM microcontroller.  

CO4: Interpret the basic hardware components and their selection method based on the characteristics and attributes of an embedded 

system. CO5: Develop the hardware /software co-design and firmware design approaches. CO6: Demonstrate the need of real time 

operating system for embedded system applications 

COURSE CODE: 18CS44 











 

City Engineering College         Department of Computer Science & Engineering         Odd Semester of 2020-21 
September 2020 October 2020 November 2020 December 2020 

DAY Date EVENT Date EVENT Date EVENT Date EVENT 

MON 1  5  9  
 
Technical Talk/ Seminars 

14  
TUE 2  6  10 15  
WED 3  7  11 16  
THU 4  8  12 17  
FRI 5  9  13 18  
SAT 6  10  14  19  
SUN 7  11  15  20  

MON 8  12 1st Internal Test for 3rd, 5th 
and 7th Sem 

16  21  
Project Phase – 1 

presentation 

TUE 9  13 17  22 
WED 10  14 18  23 
THU 11  15  19  24 
FRI 12  16  20  25  
SAT 13  17  21  26  
SUN 14  18  22  27  
MON 15  19  

 
Technical Activities 

23  28  
TUE 16  20 24  29  
WED 17  21 25 2nd Internal Test 30  
THU 18  22 26 JAN 1  
FRI 19 Commencement of 3rd, 

5th, 7th Semester 

23 27 2  

SAT 20  24 28  3  

SUN 21  25 Ayudha Pooja 29  4  
MON 22  26 Vijaya Dashami 30  5  
TUE 23  27  DEC 1  6  
WED 24  28  2  

Student Seminars 
7  

THU 25  29  3 8  
FRI 26  30 Eid e Milad 4 9  

SAT 27  31 Valmiki Jayanthi 5  10  
SUN 28  NOV 1 Kannada Rajyotsava 6  11  

MON 29  2  7  12 3rd Internal Test 
TUE 30  3  8  13 
WED 31  4  9  14 
THU May   5  10  15  

FRI 2 Gandhi Jayanthi 6  11  16 Last Working Day 

SAT 3  7  12 Commencement of 1st Sem   

SUN 4  8  13    

Practical Exam : 21.1.2021 onwards, Theory exams : 8:2:2021 TO 27:3:2021   Internship for 7th Sem : 29.3.2021 TO 10.4.2021 



 



 



 



 



 



 

                   CITY ENGINEERING COLLEGE 

                                             Department Of CSE 
                                                            Sep – Dec 2020 

                                          Time Table for III Sem - A Section                                                              

DAY 9:15 – 10:00 10:30 – 11:15 11:45 – 12:30 1:00 – 1:45 2:15 – 3:00 3:30 – 4:15 

MON MAT3 CO DMS ADE DSA(T) DSA(T) 

TUE DSA SE ADE DMS MAT3 CIP 

WED CO DSA MAT3 SE DMS  

THU ADE DMS CO MAT3 SE  

FRI SE CO DSA ADE DSA LAB 

SAT ADE LAB   

 

Sl . No Course Code Course Name Course Faculty Name 

1 18MAT31 Transform Calculus, Fourier Series and 

Numerical Techniques 

MAT-3 Mrs. Gayathri 

2 18CS32 Data Structures and Applications DSA Mr. Vivekavardhana Reddy 

3 18CS33 Analog and Digital Electronics ADE Mr. Surendranatha Gowda 

4 18CS34 Computer Organization CO Mrs. Ambika P R 

5 18CS35 Software Engineering SE Mr. Vinod Kumar 

6 18CS36 Discrete Mathematical Structures DMS Mrs. Vanitha 

7 18CSL37 Analog and Digital Electronics Laboratory ADE LAB Mr. Surendranatha Gowda/ Mrs. Punitha P 

8 18CSL38 Data Structures Laboratory DS LAB Mr. Vivekavardhana Reddy/ Mr. Girish G A 

9 18CPC29 Constitution of India, Professional Ethics and 

Cyber Law 

CIP Dr. Rajasekhar 

                                              

                                                                                                                                                                                                             

  HOD                                                                                                                                                                                        Principal 



 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                    HOD                                                                                                                                                                       Principal 

  

 

                   CITY ENGINEERING COLLEGE 
                                             Department Of CSE 
                                                            Sep – Dec 2020 

                                          Time Table for III Sem B Section                                                              

DAY 9:15 – 10:00 10:30 – 11:15 11:45 – 12:30 1:00 – 1:45 2:15 – 3:00 3:30 – 4:15 

MON SE DSA MAT3 CO DMS CIP 

TUE ADE CO DSA MAT3 SE  

WED MAT3 SE DMS ADE DSA(T)  

THU DSA ADE SE DMS CO ADE 

FRI CO DMS MAT3 DSA(T) ADE LAB 

SAT DSA LAB   

Sl . 

No 
Course Code Course Name Course Faculty Name 

1 18MAT31 Transform Calculus, Fourier Series and 

Numerical Techniques 

MAT-3 Mrs. Gayathri 

2 18CS32 Data Structures and Applications DSA Mr. Vivekavardhana Reddy 

3 18CS33 Analog and Digital Electronics ADE Mr. Deepak N R 

4 18CS34 Computer Organization CO Mrs. Ambika P R 

5 18CS35 Software Engineering SE Mr. Siddaramappa 

6 18CS36 Discrete Mathematical Structures DMS Mr. Narendra 

7 18CSL37 Analog and Digital Electronics Laboratory ADE LAB Mr. Deepak/ Mrs. Punitha P 

8 18CSL38 Data Structures Laboratory DS LAB Mr. Vivekavardhana Reddy/ Ms. Savitri K 

9 18CPC29 Constitution of India, Professional Ethics and 

Cyber Law 

CIP Dr. Rajasekhar 



 

 

 

 

 

 

 

 

 

Sl . 

No 
Course Code Course Name Course Faculty Name 

1 18CS51 Management, Entrepreneurship for IT Industry ME Dr. Nandakumar A N 

2 18CS52 Computer Networks and Security CNS Mrs. Laxmi M C 

3 18CS53 Database Management System DBMS Mr. Nandish A C 

4 18CS54 Automata Theory and Computability ATC Mrs. Tejaswini B N 

5 18CS55 Application Development Using Python ADP Mr. Ramesh B 

6 18CS56 Unix Programming UNIX Ms. Deepika R  

7 18CSL57 Computer Network Laboratory CN LAB Mrs. Laxmi M C/ Mrs. Shrividya 

8 18CSL58 DBMS Lab with Mini project DBMS LAB MR. Nandish A C/ Mrs. Archana Bhat 

9 18CIV59 Environmental Studies ES Prof. Sunitha 

 

 

                                   HOD                                                                                             Principal 

  

 

 

                   CITY ENGINEERING COLLEGE 
                                             Department Of CSE 
                                                            Sep – Dec 2020 

                                          Time Table for V Sem A Section                                                              

DAY 9:15 – 10:00 10:30 – 11:15 11:45 – 12:30 1:00 – 1:45 2:15 – 3:00 3:30 – 4:15 

MON CNS ADP ATC DBMS UNIX ME 

TUE ADP ME DBMS UNIX CNS(T) ES 

WED ME CNS UNIX ADP ATC DBMS(T) 

THU DBMS UNIX ADP CNS(T) ME ES 

FRI ATC DBMS CNS ADP DBMS LAB 

SAT CN LAB   



   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                 HOD                                                                                          Principal 

  

 

                   CITY ENGINEERING COLLEGE 

                                             Department Of CSE 
                                                            Sep – Dec 2020 

                                          Time Table for V Sem B Section                                                              

DAY 9:15 – 10:00 10:30 – 11:15 11:45 – 12:30 1:00 – 1:45 2:15 – 3:00 3:30 – 4:15 

MON CNS ADP ATC DBMS UNIX ME 

TUE ADP CN DBMS UNIX DBMS LAB 

WED ME CNS UNIX ADP ATC DBMS(T) 

THU DBMS UNIX ADP CNS(T) ES ME 

FRI ATC DBMS CNS ES CN LAB 

SAT ME ADP   

Sl. No Course Code Course Name Course Faculty Name 

1 18CS51 Management, Entrepreneurship for IT Industry ME Mr. Girish G A 

2 18CS52 Computer Networks and Security CNS Mrs. Shrividya 

3 18CS53 Database Management System DBMS Mrs. Archana Bhat 

4 18CS54 Automata Theory and Computability ATC Mr. Deepak N R 

5 18CS55 Application Development Using Python ADP Mrs. Shriraksha S 

6 18CS56 Unix Programming UNIX Ms. Deepika R 

7 18CSL57 Computer Network Laboratory CN LAB Mrs. Laxmi M C/ Mrs. Shrividya 

8 18CSL58 DBMS Lab with Mini project DBMS LAB Mrs. Archana Bhat/ Ms.Pushpa 

9 18CIV59 Environmental Studies ES Prof. Sunitha 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                   

                                  HOD                                                                                        Principal 

  

 

                   CITY ENGINEERING COLLEGE 
                                             Department Of CSE 
                                                            Sep – Dec 2020 

                                          Time Table for VII Sem A Section                                                              

DAY 9:15 – 10:00 10:30 – 11:15 11:45 – 12:30 1:00 – 1:45 2:15 – 3:00 3:30 – 4:15 

MON SAN ML WEB ACA ML LAB 

TUE INS WEB SAN ML Project Work 

WED ML INS ACA SAN WEB LAB 

THU WEB ACA SAN INS   

FRI ACA ML INS WEB  

SAT     

Sl . 

No 
Course Code Course Name Course Faculty Name 

1 17CS71 Web Technologies and its applications WEB Mrs. Laxmi M C 

2 17CS72 Advanced Computer Architectures ACA Mr. Girish G A 

3 17CS73 Machine Learning ML Mrs. Ambika P R 

4 17CS743 Information and Network Security INS Dr. Sowmya Naik 

5 17CS754 Storage Area Network SAN Dr. Nandakumar A N 

6 17CSL76 Machine Learning Lab ML Lab Mrs. Ambika P R/ Mrs. Archana Bhat 

7 17CSL77 Web Technologies Laboratory with Mini  Project WEB Lab Ms. Deepika R 

8 17CSP78 Project Work – Phase I + Seminar Project Dr. Nandakumar A N/ Dr. Sowmya Naik 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

                   

                                  HOD                                                                                                       Principal 

 

 

                   CITY ENGINEERING COLLEGE 
                                             Department Of CSE 
                                                            Sep – Dec 2020 

                                          Time Table for VII Sem B Section                                                              

DAY 9:15 – 10:00 10:30 – 11:15 11:45 – 12:30 1:00 – 1:45 2:15 – 3:00 3:30 – 4:15 

MON SAN ML WEB ACA WEB LAB 

TUE INS WEB SAN ML Project Work 

WED ML INS ACA SAN ML LAB 

THU WEB ACA SAN INS   

FRI ACA ML INS WEB  

SAT     

Sl . 

No 
Course Code Course Name Course Faculty Name 

1 17CS71 Web Technologies and its applications WEB Mrs. Sowbhagya M P 

2 17CS72 Advanced Computer Architectures ACA Mr. Rakesh R 

3 17CS73 Machine Learning ML Mrs. Ambika P R 

4 17CS743 Information and Network Security INS Dr. Sowmya Naik 

5 17CS754 Storage Area Network SAN Mrs. Sowmya L D 

6 17CSL76 Machine Learning Lab ML Lab Mrs. Ambika P R / Mrs. Archana Bhat 

7 17CSL77 Web Technologies Laboratory with Mini  Project WEB Lab Mrs. Sowbhagya M P/ Ms. Deepika R 

8 17CSP78 Project Work – Phase I + Seminar Project Dr. Nandakumar A N/ Dr. Sowmya Naik 











































































































 

 
 

 
DEPARTMENT OF ELECTRONICS AND COMMUNICATION 

ENGINEERING 
 
 

 

CIRCULAR 
 

Ref. No: CEC/ECE/DAC/2020-2021/02 Date: 15-04-2021 
 

 
All the members of Department Advisory Committee are informed to attend a meeting which 
will be held as follows 

 
Date: 16-04-21 
Time: 03.30 PM  
Venue: Virtual Meeting 

 
 
Agenda: 

 

• Certification course for 3rd year 
• Organizing workshop for final year 
• Conduction of Project Exhibition 
• Conduction of guest lectures/ workshops 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Prof. Mallikarjuna G S 

 
HOD 



 

 
 

 
DEPARTMENT OF ELECTRONICS AND COMMUNICATION 

ENGINEERING 
 
 

 
Department Advisory Committee Meeting 

 

 
Date: 16-04-2021 
Time: 03.30 PM 
Venue: Virtual Meeting 

 

 
DAC Members Present: 

 

Sl. No Member Name Designation Role Signature 

1 Prof. Mallikarjuna G S HOD Convenor  

2 Dr. Shalini Prasad Professor Co-Convenor   

3 Prof. Shylaja K Assistant Professor Member  

4 Prof. Ravindra S Assistant Professor Member  

5 Prof. Aurobindo Koti  Assistant Professor Member  

6 Prof. SKL Narayana Assistant Professor Member  

 
 
 
 
 
 

The Department Advisory Committee meeting was conducted at Department of ECE, on  
16TH April 2021, at 03:30 PM. 

 
Agenda of the Meeting: 

 

• Conducting Certification courses 
• Organizing workshop for final year 
• Conduction of Project Exhibition 
• Faculty development program 
• Conduction of guest lectures/ workshops 

 



 

 
Minutes of Meeting: 

 

 

In the Department Advisory Committee meeting held online, an overview of the department was presented, 

emphasizing student achievements, result analysis, and faculty accomplishments. The members discussed 

various suggestions for improvement and reviewed the meeting agenda and SOP to be followed. 

 
The Committee proposed the following items for inclusion in the agenda: 

 
 

• The HOD  emphasized  on SOP to be followed for students as well as faculties. 

      • Second-year students are encouraged to participate in technical activities and to attend guest      

              lectures or seminars to broaden their knowledge. 

• A project exhibition has been proposed, offering final-year students a platform to showcase 

their work. 

• To  keep  students  and  faculty  updated  with  current  technologies,  the  committee suggested 

organizing workshops, guest lectures, and hands-on sessions. 

 
 
 
 
 
 

 
 

 
Prof. Mallikarjuna G S 

 
HOD 

 









CITY ENGINEERING COLLEGE ACADEMIC 

May-21 Jun-21 Jul-21 Aug-21 

DAY DATE EVENT DATE EVENT DATE EVENT DATE EVENT 
SAT 1        
SUN 2      1  
MON 3      2  
TUE 4  1 7th day orientation   3  
WED 5  2 8th day orientation   4  
THU 6  3 9th day orientation 1  5  
FRI 7  4 10 day orientation 2  6  
SAT 8 2nd satuarday holiday 5  3  7  
SUN 9  6  4  8  
 
MON 

 
10 

  
7  

 
5 

  
9 

last working day of 
2nd,4th,and6th  sems 

TUE 11  8  6  10  
WED 12  9  7  11  
THU 13  10  8  12  
FRI 14 ramzan 11  9  13  
 

SAT 
 

15   

12 
 
2nd satuarday holiday 

 

10 
2nd satuarday 
holiday 

 

14 
 
2nd satuarday holiday 

SUN 16  13  11  15 Independence  day 

MON 17  14  12  16  
TUE 18  15  13  17  
 

WED 
 

19 
MoM CURRICULAM 
ENRICHMENT 

 

16  
 

14 
 

18  

THU 20  17  15  19  
 

FRI 
 

21 
starting day of 
2nd,4th,and6th 

 

18   

16   

20  

SAT 22 4th satuarday holiday 19  17  21  
SUN 23  20  18  22  
 

MON 
 

24 
statrs 2nd phase 
induction (online) 

 

21   

19   

23  

TUE 25 2nd day orientation 22  20  24  
WED 26 budda poornima 23  21 bakrid 25  
THU 27 3rd day orientation 24  22  26  
FRI 28 4th day orientation 25  23  27  
 
SAT 

 
29 

5th day orientation  
26 

 
4th satuarday holiday 

 
24 

4th satuarday 
holiday 

 
28 

 
4th satuarday holiday 

SUN 30  27  25  29  
MON 31 6 th day orientation 28  26  30  
TUE   29  27  31  
WED   30  28    
THU 

 
 29 

 
FRI  30 
SAT  31 
 

 GUEST LECTURE 1 

 INDUSTRIAL VISIT  GUEST LECTURE 2 

 
 

CALENDER 2020-2021(EVEN SEM) 
  

DEPT OF ECE 
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VLSI DESIGN                    

B.E., VI Semester, Electronics & Communication Engineering 
[As per Choice Based Credit System (CBCS) Scheme] 

Course Code 17EC63 CIE Marks 40 

Number of Lecture 

Hours/Week 

04 SEE Marks 60 

Total Number of 

Lecture Hours 

50 (10 Hours / Module) Exam Hours 03 

CREDITS – 04 

Course Objectives: The objectives of the course is to enable students to: 

 Impart knowledge of  MOS transistor theory and CMOS technologies 

 Impart knowledge on architectural choices and performance tradeoffs 
involved in designing and realizing the circuits in CMOS technology 

 Cultivate the concepts of subsystem design processes 
 Demonstrate the concepts of CMOS testing 

Module-1  

Introduction: A Brief History, MOS Transistors, MOS Transistor Theory, Ideal I-V 
Characteristics, Non-ideal I-V Effects, DC Transfer Characteristics  

 (1.1, 1.3, 2.1, 2.2, 2.4, 2.5 of TEXT2). 
Fabrication: nMOS Fabrication, CMOS Fabrication [P-well process, N-well process, 

Twin tub process], BiCMOS Technology (1.7, 1.8,1.10 of TEXT1). L1, L2 

Module-2 

MOS and BiCMOS Circuit Design Processes: MOS Layers, Stick Diagrams, Design 
Rules and Layout. 
Basic Circuit Concepts: Sheet Resistance, Area Capacitances of Layers, Standard 

Unit of Capacitance, Some Area Capacitance Calculations, Delay Unit, Inverter 
Delays, Driving Large Capacitive Loads (3.1 to 3.3, 4.1, 4.3 to 4.8 of TEXT1). 

L1, L2, L3 

Module-3  

Scaling of MOS Circuits: Scaling Models & Scaling Factors for Device Parameters  
Subsystem Design Processes: Some General considerations, An illustration of 
Design Processes, Illustration of the Design Processes- Regularity, Design of an 

ALU Subsystem, The Manchester Carry-chain and Adder Enhancement 
Techniques(5.1, 5.2, 7.1, 7.2, 8.2, 8.3, 8.4.1, 8.4.2 of TEXT1).  L1, L2, L3 

Module-4 

Subsystem Design: Some Architectural Issues, Switch Logic, Gate(restoring) Logic, 

Parity Generators, Multiplexers, The Programmable Logic Array (PLA) 
 (6.1to 6.3, 6.4.1, 6.4.3, 6.4.6 of TEXT1). 
FPGA Based Systems: Introduction, Basic concepts, Digital design and FPGA‘s, 

FPGA based System design, FPGA architecture, Physical design for FPGA‘s 
(1.1 to 1.4, 3.2, 4.8 of TEXT3).  L1, L2, L3 

Module-5 

Memory, Registers and Aspects of system Timing- System Timing Considerations, 

Some commonly used Storage/Memory elements  (9.1, 9.2 of TEXT1). 
Testing and Verification: Introduction, Logic Verification, Logic Verification 
Principles, Manufacturing Test Principles, Design for testability (12.1, 12.1.1, 12.3, 

12.5, 12.6 of TEXT 2).  L1, L2, L3 
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Course outcomes: At the end of the course, the students will be able to: 

 Demonstrate understanding of MOS transistor theory, CMOS fabrication flow 

and technology scaling. 

 Draw the basic gates using the stick and layout diagrams with the knowledge of 

physical design aspects. 

 Interpret Memory elements along with timing considerations 

 Demonstrate knowledge of FPGA based system design 

 Interpret testing and testability issues in VLSI Design 

 Analyze CMOS subsystems and architectural issues with the design 

constraints. 

Text  Books: 

1. “Basic VLSI Design”- Douglas A. Pucknell& Kamran Eshraghian, PHI 3rd 
Edition (original Edition – 1994). 

2.  “CMOS VLSI Design- A Circuits and Systems Perspective”- Neil H.E. Weste, 
David Harris, Ayan Banerjee, 3rd Edition, Pearson Education. 

3.  “FPGA Based System Design”- Wayne Wolf, Pearson Education, 2004, 

Technology and Engineering. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 









1 C E        

 

 

USN 
 

    SUB CODE:17EC63 

CITY ENGINEERING COLLEGE 
FIRST INTERNAL TEST 

Branch:   E&C       Date:   21-05-2021 

Sub Name: VLSI Design                                                                                    Time: 10:30AM-12:00PM 

 Sem : VI                                                                                                                Max Marks: 50 

Duration: 1 ½ hrs. 

Note:  Answer all Questions selecting any ONE FULL questions from each part. 
 

 

Q 

No. 

Sub 

Q 

No. 

 
Questions 

 
Marks 

 
CO’s 

 

BT’S 

 
PART-A 

1  Define Accumulation, Depletion and Inversion with respect to 

MOS structure. Draw necessary diagrams. 

10 CO1 L1, L2 

OR 

 

2 

 With a neat schematic, explain nMOS transistor demonstrating 

cutoff, Linear and Saturation regions of operation. 

 

10 

 

CO1 

 

L1, L2 

 

PART-B 
 

3 
 Derive an expression of Ids in three regions of operation of 

a MOS transistor. 

 
10 

 
CO1 

 

L1, L2 

   

OR 

   

 
4 

 Explain Channel length modulation and Beta Ratio effect. 

 

10 CO1 
 

CO1 

L1, L2 

 

L1,L2  

PART-C 
 

5 
  Explain CMOS inverter DC characteristics with necessary graphs 

and relate voltages for the three regions of operation. 

 
10 

 
CO1 

 

L1, L2 

OR 

6  Explain nMOS Fabrication process with a neat diagram. 

 

10 CO1 L1, L2 

 

PART-D 
 

7 
 What are typical processing steps in CMOS p-well process with a 

neat diagram. 

 
10 

 
CO1 

 

L1, L2 

OR 
 

8 
 Explain Bi-CMOS fabrication in an n-well process with a neat 

diagram. 

 
10 

 
CO1 

L1, L2 

 

PART-E 

9  Explain Twin-Tub process with a neat diagram. 10 

 

CO1 

 

L1, L2 

 

L1,L2 OR 
 

10  Distinguish between CMOS Technology and BiCMOS 

technology. 
10 CO1 L1, L2 

 

        

        Bloom’s Taxonomy:  L1:  Remembering   L2:  Understanding   

   Course Outcomes:  CO1:  understanding MOS transistor theory and CMOS fabrication flow. 

 























         

                                                                                                                                                        

                                                                                  SUB CODE:17EC63 

CITY ENGINEERING COLLEGE  

SECOND INTERNAL TEST (ONLINE)  

Branch:      E&C                                                                                                                    Date: 29-06-2021   
Sub Name: VLSI Design                                                                                       Time: 10:30AM-12:00 PM   
Sem:           VI                                                                                                                        Max Marks: 50   

Duration:   1 ½hrs.   
                  Note:  Answer all Questions selecting any ONE FULL question from each part.   

    

Q  
No.   

Sub Q  
No.   

Question   Marks   CO’s   BT’S   

                                                                                           PART-A   

1      

Explain sheet resistance concept applied to MOS transistor and inverters.   10  

 

  

CO2 

 

   

L1, 

L2, 

L3   

    OR         

2 

 

 

 

 

 

 

a 

Calculate the ON resistance of 1:1 CMOS inverter with Rsn=10KΩ.Find the total 

power dissipation when VDD=5v. 

 

05 

 

 

 

 

 

  

 

 

CO2 

 

 

 

 

   

L1, 

L2, 

L3  

  

b write a note on area capacitance of layers & standard unit of capacitance.  05 

PART-B   

3   a 

  

Calculate the area capacitance of the multilayer structure shown below. 

 
 

05   CO2 

   

 L1, 

L2, 

L3   

  

b Explain delay unit, nMOS inverter delay.  05 

OR 

1   C  E                       



4  Explain CMOS inverter delay. 
 

10 CO2 L1, 
L2, 
L3   

PART-C   

5   

 

a   
 Explain rise time and fall time estimation. 

05 

 

 

05 
   

CO2 
 
 
 
   

 L1, 
L2, L3  
 
 
   

b 
  Derive an expression for delay of cascaded inverters and N-nMOS 

inverters. 

  OR       

6   

     
 What are the two scaling models? Write the scaling factors for all the 

device parameters.  

10 

 
   

CO2 
 
   

 L1, 
L2, L3   

                                                                                            

PART-D 

7   

  
a 

With the sequence, Explain One-Bus, two-Bus and Three- Bus 

architectures.  

05   
CO2 
 
 
 
   

L1,   
L2, 
L3 
 
 
 
   

b What do you understand by floorplan? Write the tentative floorplan for 

4-bit Data path. 

05 

    OR         

8   

   Explain 4x4 barrel shifter with a neat diagram. 05   
CO2 
   

L1,   
L2, 
L3   

                                                                                                  PART-E    

9   a  
Explain Implementation of ALU functions with an Adder. 

05 
   
05 

CO2 
   

L1, 
L2, 
L3   

b What are propagate and Generate signals? Explain Manchester carry 

chain. 

    OR         

 

 

10   

  
a 

Write the structure of 24-bit carry skip Adder and worst-case carry 

propagate for Carry Skip Adder and explain with necessary equations.  

05   CO2   L1, 
L2, 
L3   

b Explain Carry Look Ahead Adder in detail. 05 

Bloom’s Taxonomy:  L1: Remembering   L2: Understanding    L3: Analyse                                     

Course Outcomes:    CO2: Knowledge of physical design aspects 

“Education is the passport to the future, for tomorrow belongs to those who prepare for it today.” 



















 

 

                                                                                 SUB CODE:17EC63 

CITY ENGINEERING COLLEGE 

THIRD INTERNAL TEST (ONLINE) 

Branch:      E&C                                                                                                                   Date: 03-08-2021 
Sub Name: VLSI Design                                                                                      Time: 10:30AM-12:00 PM  
Sem:           VI                                                                                                                     Max Marks: 50 

Duration:   1 ½hrs. 
Note:  Answer all Questions selecting any ONE FULL question from each part.  

 

Q 

No. 
Sub Q  
No. 

Question Marks CO’s BT’S 

PART-A   

1  List the various steps in designing VLSI subsystems. 10 

  

CO6 

 

L1, L2, 

L3 

OR 

2 

 
 

Explain Parity Generator in detail with relevant figures and stick diagram. 10 

 

 

CO6 L1, L2, 

L3 

PART-B   

3 

 
a 

 

Explain Pseudo-nMOS Logic with figures. 05  CO6 

 

 L1, L2, 

L3 

 

b Explain Dynamic CMOS logic with figures. 05 

OR 

4  Explain Clocked CMOS logic and CMOS Domino logic with relevant figures. 10 CO6 L1, L2, 

L3 

PART-C   

5 

 

 a  Explain the role of FPGA. 05 CO4 

 

 

L1, L2, 

 L3 

 
 b What are the goals and techniques of FPGA based design system? 05 

 OR    

6 

 
 

Write FPGA Fabric and explain the architecture. 10 

 

CO4 

 

 L1, L2, 

L3 

 

PART-D 

7 

 

 Explain the Placement phase of Physical design for FPGAs. 10  CO4 

 

 

L1, L2, 

L3 

 

  OR     

1 C E        



8  
 Explain the Routing phase of Physical design for FPGAs. 10  CO4 

 

 

L1, L2, 

L3  

 

PART-E 

9 

 
 List system Timing considerations. What are the factors considered for 

assessing memory elements? 

10 

 

CO3 

 

L1, 

L2, L3  

OR 

 
1

0  

a 

 
Explain three transistors dynamic RAM cell. 

 

05  CO3 

CO5 

 

L1, 

L2,L3 

b Explain various manufacturing test principles. 05 

 

Bloom’s Taxonomy:L1: Remembering   L2: Understanding    L3: Analyse  

Course Outcomes:    CO3: Interpret Memory elements along with timing considerations 

                                    CO4: Demonstrate knowledge of FPGA based system design 

                                    CO5: Interpret testing and testability issues in VLSI design 

                                    CO6: CMOS subsystems and architectural issues  

ALL THE BEST 

A strong, positive self –image is the best possible preparation for success 





















CITY ENGINEERING COLLEGE 

DEPARTMENT OF ELECTRONICS AND COMMUNICATION 

ENGINEERING 

First Assignment 

VLSI Design (17EC63) 

Sem:6th     Sec:B 

1.With Cross-sections and symbols, explain nMOS and pMOS transistors. 

2.Explain Accumulation, Depletion and Inversion layers with respect to MOS Transistor with 

neat figures. 

3. With Suitable diagrams explain the three regions of operation of Enhancement mode NMOS 

transistor. 

4. Derive a first order expression Ids relating the current and voltage (I-V) for an NMOS 

transistor in Linear region and saturation region. 

5.Explain the following: a) Channel length modulation b) Beta Ratio Effects 

6. Derive the CMOS inverter DC characteristics graphically from p device and n device 

characteristics and show all operating regions. 

7. Explain nMOS fabrication. 

8. Explain the fabrication steps of CMOS p-well process with neat diagram and write the mask 

sequence 

9. Explain the fabrication steps of CMOS n-well process with neat diagram and write the mask 

sequence 

10. Write a note on Twin-Tub process 

11. Write the Cross section of BiCMOS process and explain 

12.Distinguish between CMOS Technology and BiCMOS technology. 

 

 

 

 

 

 





































CITY ENGINEERING COLLEGE 

DEPARTMENT OF ELECTRONICS AND COMMUNICATION 

ENGINEERING 

Second Assignment 

VLSI Design (17EC63) 

Sem:6th     Sec:B 

Module :3 

1.What is scaling? Draw scaled nMOS transistor and explain. 

2.What are the two scaling models? Write the scaling factors for all the device parameters.  

3.Write the general considerations, problems and solutions in subsystem design processes. 

4.List the different stages of design process. Explain Data path, subunits and 

interconnections. 

5.Withthe sequence, Explain One-Bus, two-Bus and Three- Bus architectures. 

6.What do you understand by floorplan? Write the tentative floorplan for 4-bit Data path. 

7.Mention the rules for stick diagrams for Data path and control. 

8.Explain 4x4 barrel shifter with a neat diagram. 

9.Define Regularity. Explain 4-bit data path for processor. 

10.Design a 4-bit adder. write necessary expressions and figures. 

11.Explain Implementation of ALU functions with an Adder. 

12.What are propagate and Generate signals? Explain Manchester carry chain. 

13.How do you optimize Carry Select Adder? Explain with a neat figure and necessary 

expressions. 

14. Write the structure of 24-bit carry skip Adder and worst-case carry propagate for Carry 

Skip Adder and explain with necessary equations. 

15.Explain Carry Look Ahead Adder in detail. 

 

































CITY ENGINEERING COLLEGE 

DEPARTMENT OF ELECTRONICS AND COMMUNICATION 

ENGINEERING 

Third Assignment 

VLSI Design (17EC63) 

Sem:6th     Sec:B 

Module :2 

1.Explain the sheet resistance concept applied to MOS transistor and inverters. 

2.Calculate the on resistance of 4:1 nMOS inverter with Rs=10KΩ,Zpu=4:1 and Zpd=1:1 

 

Estimate the total power dissipationfor VDD=5V 

3.Calculate the ON resistance of 1:1 CMOS inverter with Rsn=10KΩ.Find the total power 

dissipation when VDD=5v. 

 

4.write a note on area capacitance of layers and standard unit of capacitance. 

5.Calculate the area capacitance of the layer below if the layer is metal,polysiliconand 

diffusion. 



 

6. Calculate the area capacitance of the multilayer structure shown below. 

 

 

7.Findthe total capacitance for the following layout. 

 

8.Explain delay unit,nMOS inverter delay. 

9.Explain CMOS inverter delay. 

10.Explain rise time and fall time estimation. 

11.How do you resolve the problem of driving large capacitive loads by cascaded inverters as 

drivers. 

12.Derive an expression for delay of cascaded inverters and N-nMOS inverters. 

 

 

 

 

 

 

 





































CITY ENGINEERING COLLEGE 

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING 

MODULE WISE QUESTION BANK OF VLSI DESIGN (17EC63) 

MODULE-1 

1. Describe the historical development of MOS transistors. How did the introduction of 

MOSFETs impact the electronics industry? 

2. Explain the basic operation of an n-channel MOSFET. What are the key regions of operation 

for a MOSFET? 

3. Derive the ideal I-V characteristics of an n-channel MOSFET in the saturation region. What 

assumptions are made in this derivation? 

4. Discuss the effect of channel-length modulation on the I-V characteristics of a MOS 

transistor. How does it impact the transistor’s performance? 

5. Explain how the DC transfer characteristics of a MOSFET are derived. What factors affect 

the shape of the transfer characteristic curve? 

6. Describe the main steps involved in the fabrication of an n-channel MOSFET. Include a 

discussion on doping and oxidation processes. 

7. Compare and contrast the P-well process, N-well process, and Twin-tub process used in 

CMOS fabrication. What are the advantages and disadvantages of each? 

8. Explain the concept of BiCMOS technology and how it integrates both bipolar and CMOS 

transistors on a single chip. What are the main applications of BiCMOS technology? 

9. Detail the steps involved in the P-well process for CMOS fabrication. How does this process 

differ from the N-well process? 

10. Describe the N-well process and its key steps. What are the benefits of using this process 

over the P-well process? 

11. Explain the Twin-tub process and its significance in CMOS fabrication. How does it address 

some of the limitations of the P-well and N-well processes? 

 

 

 

 

 

 

 

 

 

 

 

 



MODULE-2 

1.Describe the different layers typically found in a MOS transistor layout. How do these layers 

contribute to the overall function of the MOSFET? 

2. Explain what a stick diagram is in the context of CMOS design. How does it differ from a 

full layout diagram? 

3. What are design rules in semiconductor manufacturing? Why are they important, and how do 

they impact the design and performance of integrated circuits? 

4. Outline the key steps in the layout process of a MOSFET. What considerations must be taken 

into account to ensure the layout adheres to the design rules? 

5. Define sheet resistance and explain its significance in MOSFET design. How is it calculated, 

and what are its implications for circuit performance? 

6. What are area capacitances, and how do they vary with different layers in a MOSFET? 

Provide examples of how these capacitances impact circuit behavior. 

7. What is the standard unit of capacitance used in semiconductor design, and why is this unit 

commonly used? 

8. Given a specific MOSFET layout, calculate the area capacitance of different layers. Explain 

the steps involved in the calculation. 

9. What is a delay unit in the context of digital circuit design? How is it used to measure and 

compare the performance of different circuits? 

10. Derive the delay equation for a CMOS inverter. What factors influence the delay of an 

inverter, and how can it be minimized? 

11. Discuss the challenges associated with driving large capacitive loads in digital circuits. How 

can designers address these challenges to ensure reliable circuit performance? 

  



MODULE-3 

1. Explain the concept of scaling in MOS circuits. What are the primary scaling models used 

to predict changes in device performance with technology scaling? 

2. List and describe the key scaling factors for MOSFET device parameters such as threshold 

voltage, channel length, and drain current. How do these factors affect the overall 

performance of MOS circuits? 

3. How does scaling impact the power consumption, speed, and area of MOSFETs? Provide 

examples of how these changes can influence circuit design and performance. 

4. Discuss some of the challenges associated with scaling MOS circuits. How do issues like 

short-channel effects and leakage currents affect scaled devices? 

5. What are some general considerations that must be taken into account during subsystem 

design? How do these considerations influence the overall system performance and 

integration? 

6. Describe a typical design process for a digital subsystem. Include steps such as specification, 

architectural design, detailed design, and verification. 

7. Explain the concept of regularity in design processes. How does regularity contribute to 

simplifying the design, layout, and manufacturing of integrated circuits? 

8. Outline the design process for an Arithmetic Logic Unit (ALU) subsystem. What are the key 

components and considerations in designing an ALU? 

9. Describe the Manchester carry-chain technique for fast addition. How does this technique 

improve the performance of adders in digital circuits? 

10. Discuss various enhancement techniques used to improve the performance of adders. 

Include techniques such as carry-lookahead and carry-select. 

11. Provide a detailed example illustrating the design process of an ALU subsystem 

incorporating Manchester carry-chain techniques. How do these techniques contribute to the 

overall performance of the ALU? 

 

 

 

  



MODULE-4 

1. What are some common architectural issues encountered in subsystem design? How can 

these issues be addressed to optimize performance and functionality? 

2. Describe the basic concepts of switch logic. How is switch logic used in digital circuits, 

and what are its advantages? 

3. Explain the concept of gate (restoring) logic. How does restoring logic improve the 

reliability and performance of digital circuits? 

4. What is the purpose of a parity generator in digital systems? Describe the operation of a 

parity generator and the different types (even, odd). 

5. Discuss the function of a multiplexer in digital systems. How is a multiplexer designed, and 

what are some common applications? 

6. What is a Programmable Logic Array (PLA), and how does it differ from other 

programmable logic devices? Explain the basic structure and operation of a PLA. 

7. What is an FPGA, and how does it differ from traditional ASICs? Describe the basic 

advantages and applications of FPGA-based systems. 

8. Explain the basic concepts behind FPGA technology. What are the key components of an 

FPGA, and how do they contribute to its functionality? 

9. How does digital design change when using FPGAs compared to traditional digital design 

approaches? Discuss the implications for design methodology and tools. 

10. Describe the process of designing a system based on FPGAs. What are the key stages, and 

what considerations are important during the design process? 

11. Outline the architecture of a typical FPGA. What are the main components, such as logic 

blocks, routing resources, and I/O blocks? 

12. What is involved in the physical design of FPGA-based systems? Discuss aspects such as 

placement, routing, and timing constraints. 

  



MODULE-5 

1. What are the primary considerations in system timing for digital circuits? How do 

factors like clock frequency, setup time, and hold time impact system performance? 

2. Describe the function and operation of different types of registers (e.g., D flip-flop, 

shift register). How are they used in digital systems to store and manipulate data? 

3. What are some commonly used memory elements in digital systems? Compare and 

contrast SRAM, DRAM, and Flash memory in terms of their characteristics and 

applications. 

4. How is system timing analyzed to ensure proper operation of digital circuits? Discuss 

methods such as timing diagrams and static timing analysis. 

5. Explain the concept of memory hierarchy in digital systems. How does the hierarchy 

affect system performance and efficiency? 

6. What is the purpose of testing and verification in digital circuit design? How do these 

processes contribute to ensuring the reliability and functionality of a design? 

7. Describe the process of logic verification in digital circuits. What are the common 

techniques used to verify the correctness of logic designs? 

8. What are the key principles behind logic verification? Discuss concepts such as 

equivalence checking, functional simulation, and formal verification. 

9. What are the principles behind manufacturing tests for digital circuits? How are tests 

designed to detect defects and ensure the quality of fabricated devices? 

10. What is Design for Testability (DFT), and why is it important? Describe common DFT 

techniques such as scan chains and boundary scan. 

11. Explain how scan chains work and their role in improving testability. What are the 

benefits and limitations of using scan chains in a design? 

12. How is test coverage measured, and what factors affect the quality of testing? Discuss 

strategies for improving test coverage and identifying potential weaknesses in test 

plans. 
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Department of Civil Engineering Calendar of Events Even Semester of 2020-21 
APRIL 2021 MAY / JUNE 2021 JUNE/ JULY 2021 JULY/ AUGUST 2021 

DAY Date EVENT Date EVENT Date EVENT Date EVENT 

MON   3  7  12  
Third CIE – 8th Sem TUE   4  8  13 

WED   5  9  14 
THU 1  6  10  15  

FRI 2 Good Friday 7  11  16  

SAT 3  8  12  17  

SUN 4  9  13  18  

MON 5  10  14  19  

TUE 6  11  15 Second CIE – 8th Sem 20 Last Working Day: 8th 

Sem 
WED 7  12  16 21  

THU 8  13  17 22 22nd to 30th – 8th Sem 
Theory Exam 

FRI 9  14 Basava Jayanti 18  23  

SAT 10  15  19  24  

SUN 11  16  20  25  

MON 12  17  21  26  

TUE 13 Ugadi 18  22  27  

WED 14 Ambedkar Jayanthi 19  23  
Technical Seminar 

28  

THU 15  20  24 29  
Third CIE – 4th & 6th Sem FRI 16  21  25 30 

SAT 17  22  26  31 
SUN 18  23  27  Aug 1  

MON 19 Commencement of 4th, 
6th, 8th Semester 

24  
 

Project Phase – II 
Presentation 

28 Second CIE – 4th & 6th Sem 2 2nd to 8th Internship / 
Project Viva 

TUE 20  25 29 3  

WED 21  26 30 4  

THU 22  27  July 1  5  

FRI 23  28 Guest Lecture 2  6  

SAT 24  29  3  7 Last Working Day: 4th& 
6th Sem 

SUN 25  30  4  8  

MON 26  
Workshop/ Technical 
Activities 

31 First CIE – 4th, 6th & 8th Sem 5  
Final Demo of Projects 

9  

TUE 27 June 1 6 10  

WED 28 2 7 11  

THU 29 3  8  12  

FRI 30 4  9  13  

SAT May 1 MAY DAY 5  10  14  

SUN 2  6  11  15  

Practical Exam for 4th & 6th Sem : 9.8.21 to 19.8.21, Theory exams : 23.8.21 to 9.9.21 

 



CITY ENGINEERING COLLEGE 
DEPARTMENT OF MECHANICAL ENGINEERING 

EVEN 2020-2021 TIME TABLE 

              
            HOD, Dept. of ME    

SEMESTER: IV ME ‘A’ SEC   CBCS         2018 SCHEME     CLASS ROOM: A106 

 

SUBJECT CODE SUBJECT NAME SUBJECT HANDELED 

18MAT41 Mathematics Prof Vanitha G R 

18ME42 Applied Thermodynamics Prof  Harshavardhan 

18ME43 Fluid Mechanics Prof Veeresh Naik 

18ME44 Kinematics of Machines Prof  Sampath 
18ME45B Metal Casting and Welding Prof Rakesh Y D 

18ME46A Computer Aided Machine Drawing Prof Shruti Naik 

18MEL47A Material Testing lab Prof Vinay Kumar H M 
18MEL48A Workshop and Machine Shop Practice Prof Anil Kumar 
BNSK359/BPEK359/BYO
K359 

NSS/SPORTS/YOGA Mr Rangaswamy 

 
 

DAY 
9:00-10:00 
AM 

10:00-11:00 
AM 

11:00-
11:15 AM 

11:15 AM-
12:15 PM 

12:15-1:15 
PM 

1:15-2:00 
PM 

2:00-3:00 
PM 

3:00-4:00 
PM 

4:00-5:00 
PM 

MON 
18ME44 18MAT41 

B
R

E
A

K
 

18ME45 18ME42 

L 
U 
N 
C 
H 

18ME45 18ME43  

TUE 18ME42 18ME44 18MAT41 18ME45 18MEL48A 

WED 18MAT41 18ME43 18ME46A 18ME44 18ME42   

THU 18ME43 18ME44 18ME45 18MAT41 18ME43 18ME42  

FRI 18ME46 18ME46 18MEL47A DEPARTMENT ACTIVITY 

SAT 
NSS/SPORTS/YOGA 

BNSK359/BPEK359/BYO
K359 

NSS/SPORTS/YOGA 
BNSK359/BPEK359/BYOK35

9 
   



CITY ENGINEERING COLLEGE 
DEPARTMENT OF MECHANICAL ENGINEERING 

EVEN 2020-2021 TIME TABLE 

              
            HOD, Dept. of ME    

 
SEMESTER: VI ME ‘A’ SEC   CBCS                                2017 SCHEME 

 
SUBJECT 
CODE 

SUBJECT NAME SUBJECT HANDELED 

18ME61 Finite Element Method Prof Veeresh Naik 

18ME62 Design of Machine Elements II Prof Sampath H P 

18ME63 Heat Transfer  Prof Sampath H P 

18ME64 Non Traditional Machining Dr. Uma T R 

18ME653 Metal Forming Prof Anil Kumar 

18ME664 Total Quality Management Prof Rakesh Y D 

18MEL67 Heat Transfer Lab Prof Vijay Kumar 

18MEL68 Modeling and Analysis Lab(FEA) Prof Sampath H P 
 

DAY 
9:00 AM 

10:00 AM 
10:00AM   
11:00 AM 

11:00 AM       
11:15 AM 

11:15 AM       
12:15 PM 

12:15 PM     
1:15 PM 

1:15 PM       
2:00 PM 

2:00 PM    
3:00 PM 

3:00 PM    
4:00 PM 

4:00 PM 
5:00 PM 

MON 18ME61 18ME63 

B 
R 
E 
A 
K 

18ME62 18ME653 

L 
U 
N 
C 
H 

18ME653 18ME664  

TUE 
18ME63 18ME62 18ME664 18ME64 

18MEL67 

WED 18ME653 18ME664 18ME63 18ME61 18MEL68 

THU 18ME64 18ME63 18ME62 18ME61 18ME61 18ME664  

FRI 18ME62 18ME61 18ME653 18ME64 DEPARTMENT ACTIVITY 

SAT 
NSS/SPORTS/YOGA 

BNSK359/BPEK359/BYOK3
59 

NSS/SPORTS/YOGA 
BNSK359/BPEK359/BYO

K359 
 



CITY ENGINEERING COLLEGE 
DEPARTMENT OF MECHANICAL ENGINEERING 

EVEN 2020-2021 TIME TABLE 

              
            HOD, Dept. of ME    

 
SEMESTER: VIII ME ‘A’ SEC   CBCS                               2017 SCHEME 
 

 
SUBJECT 
CODE 

SUBJECT NAME SUBJECT HANDELED 

17ME81 
Energy Engineering Prof. Anilkumar R. 

17ME82 
Tribology Prof. Shivaraj 

17ME835 Project Phase II Dr. S. Karunakara 

17ME84 Internship Dr. Uma T R 

17ME85 Project Phase II Prof. Harshavardhan U 

17MES86 Seminar Prof. Shruti Naik 

 

DAY 
1 2 TEA 3 4 LUNCH 5 6 7 

9:00 AM 
10:00 AM 

10:00AM   
11:00 AM 

11:00 AM       
11:15 AM 

11:15 AM       
12:15 PM 

12:15 PM     
1:15 PM 

1:15 PM       
2:00 PM 

2:00 PM    
3:00 PM 

3:00 PM    
4:00 PM 

4:00 PM 
5:00 PM 

MON 
17ME81 17ME82 

B 
R 
E 
A 
K 

17ME835 17ME835 

L 
U 
N 
C 
H 

 

TUE 
17ME82 17ME81 17ME82 18ME81 

PROJECT PHASE II 

WED 
17ME835 17ME835 17ME81 17ME82 

17ME84 

FRI 17MES86 17MES86  

SAT    
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