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CODE COURSE NAME CATEGORY L T P CREDIT 

EET401 
ADVANCED CONTROL 

SYSTEMS 
PCC 2 1 0 3 

Preamble: This course aims to provide a strong foundation on advanced control methods for 
modelling, time domain analysis, and stability analysis of linear and nonlinear systems. The 
course also includes the design of feedback controllers and observers. 

Prerequisite:  EET 305 Signals and Systems, EET 302 Linear Control Systems 

Course Outcomes: After the completion of the course the student will be able to: 

CO 1 Develop the state variable representation of physical systems 

CO 2 Analyse the performance of linear and nonlinear systems using state variable 
approach 

CO 3 Design state feedback controller for a given system 

CO 4 Explain the characteristics of nonlinear systems 

CO 5 Apply the tools like describing function approach or phase plane approach for 
assessing the performance of nonlinear systems 

CO 6 Apply Lyapunov method for the stability analysis of physical systems. 

Mapping of course outcomes with program outcomes 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12 
CO 1 3 3 - - - - - - - - - 2 

CO 2 3 3 2 - - - - - - - - 2 

CO 3 3 3 3 - - - - - - - - 2 

CO 4 3 2 - - - - - - - - - 2 

CO 5 3 3 2 - - - - - - - - 2 

CO 6 3 3 2 - - - - - - - - 2 

Assessment Pattern: 

Total Marks CIE marks ESE marks ESE Duration 
150 50 100 03 Hrs 

 

Bloom’s Category 
Continuous Assessment Tests 

End Semester Examination 
1 2 

Remember (K1) 10 10 20 
Understand (K2) 15 15 30 
Apply (K3) 25 25 50 
Analyse (K4)    
Evaluate (K5)    
Create (K6)    
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End Semester Examination Pattern: There will be two parts; Part A and Part B.  
Part A contains 10 questions with 2 questions from each module, having 3 marks for each 
question. Students should answer all questions.  
Part B contains 2 questions from each module of which student should answer any one. Each 
question carries 14 marks and can have maximum 2 sub-divisions.  

Course Level Assessment Questions: 

Course Outcome 1 (CO1)  
1. Derive the state model of an armature controlled DC servo motor. (K2, PO1) 
2. Obtain the phase variable representation for the system with G(s)= 

2

3 2
2 3

( )
6 1 1 6

s s
T s

s s s

 


     (K3, PO1, PO2) 
3. Problems on deriving the state model of a given electrical circuit. (K2, PO1) 
4. Problems on the conversion of Phase variable form to Canonical form. (K3, PO1, 

PO2) 
 

Course Outcome 2 (CO2):  
1. Obtain the time response y(t) of the homogeneous system: 

. 1 1
,

2 3
X x

 
         1 1y x  and  (0) 1 0Tx             (K3, PO1, PO2) 

2. Determine the transfer function for the system with the state model: 
. 2 1 1

;
3 2 1

X x u
   

              1 1y x .                         (K3, PO1, PO2) 
3. Determine the controllability of the following state model:    

.
1 0 0 0

0 0 2 0

0 1 5 1

x x u

   
       
                  (K3, PO1, PO2, PO3) 

 
Course Outcome 3(CO3): 

1. Design a state feedback controller for the following system such that the closed loop 
poles are placed at:  -1 ±  j2 and -12. 

0 1 0 0

0 1 2 0

0 1 3 1

.
x x u

   
        
               (K3, PO1, PO2, PO3) 

2. Design problems on State observer. (K3, PO1, PO2, PO3) 
 

Course Outcome 4 (CO4):  
1. Explain the linearization concept and assumptions made referred to Describing 

Function analysis. (K1, PO1) 
2. With suitable characteristics explain the jump resonance phenomena. (K2, PO1, PO2) 
3. Differentiate between linear and nonlinear systems referred to:  

 i) frequency response,   ii) sustained oscillations. (K2, PO1, PO2) 
4. Identify and explain the type of singular points for the following two systems: 

i) 

. 0 1

2 3
X X

 
             and    ii)   

. 0 1

1 2
X X

 
     .   (K3, PO1, PO2) 
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Course Outcome 5 (CO5):  

1. Problems related to the derivation of describing function of a common nonlinearity. 
(K2, PO1, PO2) 

2. Problems related to application of describing function for analysing the stability of 
given closed loop system. (K3, PO1, PO2, PO3) 

3. Obtain the phase trajectory of the system with 6 5 0
.. .
y y y   , for initial point 

x(0)T= [1  0.6]. Use Isocline method. Also, identify the type of singular point. (K3, 
PO1, PO2, PO3) 
 

Course Outcome 6 (CO6):  
1. Use Lyapunov Direct method to determine the value of K such that the given LTI 

system is stable.   

        

0

2 1

. K
X X

 
     .   (K3, PO1, PO2, PO3) 

2. Determine the stability of the LTI system with state model:   

0 1 0

0 0 1

1 2 5

.
X X

 
   
          

  (K3, PO1, PO2, PO3) 
3. Test stability of the nonlinear system given below, using Lyapunov method.   

.

2
2

4 0

3 2
X X

x

 
  

            (K3, PO1, PO2, PO3) 
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 Model Question Paper   
                                                                                    
 QP CODE: 
 Reg.No:  
 Name:  

APJ ABDULKALAM TECHNOLOGICAL UNIVERSITY 
SEVENTH SEMESTER B.TECH DEGREE EXAMINATION

                                                     

Course Name: 

Max. Marks: 100                                                                                  Duration: 3 Hours

Answer all Questions. Each question carries 3 Marks
1   Selecting i1(t) =x1(t) and i

equation of the network shown.
 

2   Obtain the diagonal canonical representation for the system with the transfer 

 
2

2
( )

0 .7 0 .1

s
T s

s s




   
3   Determine the transfer function for the system with state model:

. 2 1 2

0 2 0
X x u

   
       

4   Explain any four properties of state transition matrix.

5   

Determine the controllability of the following state model: 
6   Explain the significance of PBH test for observabilty.
7   With suitable characteristics explain the jump resonance phenomena in nonlinear 

systems. 
8   Obtain the describing function of deadzone non
9   Determine given quadratic form is positive definite or not:

V (x) =10x1 
2 + 4x2 

2 + x3 
2

10  Use Lyapunov theorem to determine test stability of the nonlinear system given below.  
.

2
2

4 0

3 2
X X

x

 
  

    

Answer any one full question from each module. Each question carries 14 Marks

11  a) Obtain the phase variable representation for the system with transfer function: 
2

3 2
2 3

( )
6 1 1 6

s
T s

s s s




  

 b) Derive the state model of an armature controlled DC 
12  a) Determine the diagonal canonical representation for the system:

                                                                                                                                PAGES: 3

APJ ABDULKALAM TECHNOLOGICAL UNIVERSITY  
SEVENTH SEMESTER B.TECH DEGREE EXAMINATION 

MONTH & YEAR 

                                                     Course Code: EET401 

Course Name: ADVANCED CONTROL SYSTEMS 

Max. Marks: 100                                                                                  Duration: 3 Hours
PART A 

Questions. Each question carries 3 Marks 
i2(t) =x2(t) as sate variables obtain state equation and output 

equation of the network shown. 

Obtain the diagonal canonical representation for the system with the transfer 

0 .7 0 .1  
Determine the transfer function for the system with state model: 

2 1 2
;

0 2 0
X x u

   
    
         1 0y x . 

Explain any four properties of state transition matrix. 

Determine the controllability of the following state model: 

.
1 0 0 0

0 2 1 0

0 1 5 1

x x u

   
       
       

Explain the significance of PBH test for observabilty. 
With suitable characteristics explain the jump resonance phenomena in nonlinear 

Obtain the describing function of deadzone non-linearity. 
Determine given quadratic form is positive definite or not: 

2 + 2x1 x2 - 2x2 x3 - 4x1 x3 
theorem to determine test stability of the nonlinear system given below.  

PART B 
Answer any one full question from each module. Each question carries 14 Marks

Module 1 
Obtain the phase variable representation for the system with transfer function: 

2 3

6 1 1 6s s s                                                                                   
Derive the state model of an armature controlled DC servo motor.                    (7 Marks)
Determine the diagonal canonical representation for the system: 

PAGES: 3 

Max. Marks: 100                                                                                  Duration: 3 Hours 

as sate variables obtain state equation and output 

Obtain the diagonal canonical representation for the system with the transfer function: 

1 0 0 0

0 2 1 0

0 1 5 1

x x u

   
       
         

With suitable characteristics explain the jump resonance phenomena in nonlinear 

theorem to determine test stability of the nonlinear system given below.   

Answer any one full question from each module. Each question carries 14 Marks 

Obtain the phase variable representation for the system with transfer function: 

                                                                                (7 Marks) 
servo motor.                    (7 Marks) 
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. 2 1 1

3 2 0
X x u

   
        

 b) Explain any four advantages of 
                                                                                                                           

13  a) Obtain the unit step response y(t) of the system

 

. 1 0 1

2 3 1
X x u

   
        

 b) Show that eigen values of state models are unique.                                          (4 Marks)
14  a) Determine the state transition matrix for the system with state model:

. 1 1

1 2
X x

 
                                                                                                 

 b) How do you derive the z transfer function from the state model of a 
system?                                                                                                                 (7 Ma

15  a) 

Consider a linear system described by the transfer function 
Design a feedback controller with a state feedback so that the closed loop poles are 
placed at -2, -1±j1.                                                                                             (10 Marks)

 b) Write short note on reduced order 
16  a) 

Consider a linear system described by 
Design a state observer so that the closed loop poles are placed at 

 b) With suitable example explain the concept of duality 
                                                                                                                             

17  a) Determine the value of K for an occurrence of limit cycle. Also determine the amplitude, 
frequency and stability of limit cycle.

.         
 b) With relevant characteristics explain any three nonlinearities in electrical systems.

                                                                                                                             
18  a) Obtain the describing function of relay with dead zone 

 b) Explain the linearization concept and assumptions made referred to Describing Function 
analysis.                                                                                                                (6 M

19  a) A linear second order system is described by the equation: 
𝑒 ̈ + 2𝛿𝜔𝑛�̇� + 𝜔𝑛2e=0, with 
Determine the singular point and state the stability by constructing the phase trajectory 
using the method of isoclines.                                                                             (11 Marks)

 b)  Identify and explain the type of singular point for the following system:

2 1 1
;

3 2 0
X x u

   
    
         1 1y x  .                                          (9 Marks)

Explain any four advantages of state model as compared to transfer function model.
                                                                                                                           

Module 2 
Obtain the unit step response y(t) of the system 

1 0 1
,

2 3 1
X x u

   
   
        1 1y x .                                                   (10 Marks)

Show that eigen values of state models are unique.                                          (4 Marks)
transition matrix for the system with state model: 

                                                                                             
How do you derive the z transfer function from the state model of a 
system?                                                                                                                 (7 Ma

Module 3 

Consider a linear system described by the transfer function 

( ) 1 0

( ) ( 1)( 2 )

Y s

U s s s s


Design a feedback controller with a state feedback so that the closed loop poles are 
1±j1.                                                                                             (10 Marks)

Write short note on reduced order observer.                                                     (4 Marks)

Consider a linear system described by 

.
1 2 0 2

3 1 1 1

0 2 5 1

x x u

   
        
        

Design a state observer so that the closed loop poles are placed at -4, -3±j1.    (9 Marks)
With suitable example explain the concept of duality referred to controllability. 
                                                                                                                             

Module 4 
K for an occurrence of limit cycle. Also determine the amplitude, 

frequency and stability of limit cycle. 

                           
With relevant characteristics explain any three nonlinearities in electrical systems.
                                                                                                                             
Obtain the describing function of relay with dead zone nonlinearity.                (8 Marks)

linearization concept and assumptions made referred to Describing Function 
analysis.                                                                                                                (6 M

Module 5 
A linear second order system is described by the equation:  

e=0, with 𝛿 = 0.25, 𝜔𝑛 = 1rad/sec, e(0)=1.0, and �̇�(0) = 0 
Determine the singular point and state the stability by constructing the phase trajectory 

of isoclines.                                                                             (11 Marks)
Identify and explain the type of singular point for the following system: 

.                                          (9 Marks) 
state model as compared to transfer function model. 

                                                                                                                           (5 Marks) 

.                                                   (10 Marks) 
Show that eigen values of state models are unique.                                          (4 Marks) 

                                                                                             (7 Marks) 
How do you derive the z transfer function from the state model of a sampled data 
system?                                                                                                                 (7 Marks) 

( ) 1 0

( ) ( 1) ( 2 )U s s s s


   
Design a feedback controller with a state feedback so that the closed loop poles are 

1±j1.                                                                                             (10 Marks) 
observer.                                                     (4 Marks) 

3±j1.    (9 Marks) 
to controllability.  

                                                                                                                              (5 Marks) 

K for an occurrence of limit cycle. Also determine the amplitude, 

                           (10 Marks) 
With relevant characteristics explain any three nonlinearities in electrical systems. 
                                                                                                                              (4 Marks) 

.                (8 Marks) 
linearization concept and assumptions made referred to Describing Function 

analysis.                                                                                                                (6 Marks) 

(0) = 0  
Determine the singular point and state the stability by constructing the phase trajectory 

of isoclines.                                                                             (11 Marks) 
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. 0 1

2 3
X X

 
     (3 Marks) 

20  a) Differentiate between stable and unstable limit cycles.  (5 Marks) 
b) Use Lyapunov Direct method to determine the value of K such that the given LTI system

is stable.

0

2 1

. K
X X

 
      (9 Marks) 

Syllabus 

Module 1 
State Space Representation of Systems   (7 hours) 
Introduction to state space and state model concepts- State equation of linear continuous time 
systems, matrix representation-  features-  Examples of electrical circuits and dc servomotors. 
Phase variable forms of state representation- Diagonal Canonical forms- Similarity 
transformations to diagonal canonical form. 

Module 2 
State Space Analysis  (9 hours) 
State transition matrix- Properties of state transition matrix- Computation of state transition 
matrix using Laplace transform and Cayley Hamilton method.  
Derivation of transfer functions from state equations. 
Solution of time invariant systems: Solution of time response of autonomous systems and 
forced systems.  
State space analysis of Discrete Time control systems: Phase variable form and Diagonal 
canonical form representations- Pulse transfer function from state matrix- Computation of 
State Transition Matrix (problems from 2nd order systems only). 

Module 3 
State Feedback Controller Design (6 hours) 
Controllability & observability: Kalman’s, Gilbert’s and PBH tests.- Duality principle 
State feedback controller design: State feed-back design via pole placement technique 
State observers for LTI systems- types- Design of full order observer. 

Module 4 
Nonlinear Systems (7 hours) 
Types and characteristics of nonlinear systems- Jump resonance, Limit cycles and Frequency 
entrainment 
Describing function method: Analysis through harmonic linearization- Determination of 
describing function of nonlinearities.  
Application of describing function for stability analysis of autonomous system with single 
nonlinearity (relay, dead zone and saturation only). 

Module 5 
Phase Plane and Lyapunov Stability Analysis (8 hours) 
Phase plots: Concepts- Singular points – Classification of singular points. 

ELECTRICAL AND ELECTRONICS



Definition of stability- asymptotic stability and instability. 
Construction of phase trajectories using Isocline method for linear and nonlinear systems. 
Lyapunov stability analysis: Lyapunov function- Lyapunov methods to stability of nonlinear 
systems- Lyapunov methods to LTI continuous time systems. 
 
Text Books:  
1. Nagarath I. J. and Gopal M., Control System Engineering, 5/e, New Age Publishers, 2007 
2. Ogata K., Modern Control Engineering, 5/e, Prentice Hall of India, 2010. 
3. Gopal M,  Modern Control System Theory, 2/e, New Age Publishers, 1984 
4. Kuo B.C, Analysis and Synthesis of Sampled Data Systems, Prentice Hall Publications, 

2012. 

References:  
1. Khalil H. K, Nonlinear Systems, 3/e, Prentice Hall, 2002   
2. Gibson J.E. Nonlinear Automatic Control, Mc Graw Hill, 1963. 
3. Gopal M., Control Systems Principles and Design, 4/e, Tata McGraw Hill, 2012. 
4. Slotine J. E and Weiping Li, Applied Nonlinear Control, Prentice-Hall, 1991,  
5. Gopal M, Digital Control and State Variable Methods, 2/e, Tata McGraw Hill, 2003 
6. Thomas Kailath, Linear Systems, Prentice-Hall, 1980. 
7. Ogata K., Discrete Time Control Systems, 2/e, Pearson Education, Asia, 2015 

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

Course Contents and Lecture Schedule:  

No Topic 
No. of 

Lectures 
1 State Space Representation of Systems                                                               (7 hours) 

1.1 Introduction to state space and state model concepts- state equation of linear 
continuous time systems, matrix representation- features -Examples of electrical 
circuits and dc servomotors 

3 

1.2 Phase variable forms of state representation- features- controllable and 
observable companion forms 

2 

1.3 Diagonal canonical forms of state representation- Diagonal & Jordan forms- 
features- Similarity transformations to diagonal canonical form 

2 

2 State Space Analysis                                                                                               (9 hours) 
2.1 State transition matrix- Properties of state transition matrix- Computation of 

state transition matrix using Laplace transform- Cayley Hamilton method.  
2 

2.2 Derivation of transfer functions from state equations. 1 
2.3 Solution of time invariant systems: Solution of time response of autonomous 

systems and forced systems  
3 

2.4 State space analysis of Discrete Time control systems: Phase variable form and 
Diagonal canonical form representations 

2 

2.5 Pulse transfer function from state matrix- Computation of State Transition 
Matrix- (problems from 2nd order systems only) 

1 

3 State Feedback Controller Design                                                                         (6 hours) 
3.1 Controllability & observability: Kalman’s, Gilbert’s and PBH tests- Duality 

property 
2 

3.2 State feedback controller design: State feed-back design via pole placement 
technique 

2 
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3.3 State observers for LTI systems- Full order and reduced order observers- 
Design of full order observer design 

2 

4 Nonlinear Systems                                                                                                  (7 hours) 
4.1 Types of nonlinear systems- characteristics of nonlinear systems- peculiar 

features like Jump resonance, Limit cycles and Frequency entrainment 
2 

4.2 Describing function Method: Analysis through harmonic linearisation  1 
4.3 Determination of describing function of nonlinearities  2 
4.4 Application of describing function for stability analysis of autonomous system 

with single nonlinearity (relay, dead zone and saturation only). 
2 

5 Phase Plane and Lyapunov Stability Analysis                                                     (8 hours) 
5.1 Phase plots: Concepts- Singular points - Classification of singular points. 1 
5.2 Construction of phase trajectories using Isocline method for linear and 

nonlinear systems 
2 

5.3 Definition of stability- asymptotic stability and instability 1 
5.4 Lyapunov stability analysis: Lyapunov function- Lyapunov methods to stability 

of nonlinear systems 
2 

5.5 Lyapunov methods to LTI continuous time systems. 2 

--------------- x ------------- 
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EEL411 CONTROL SYSTEMS LAB 
CATEGORY L T P CREDIT 

PCC 0 0 3 2 

Preamble: This Laboratory Course provides a platform for modelling and analysis of linear 
and nonlinear systems with the help of hardware and software tools in the control framework. 

Prerequisite: EET302 Linear Control Systems, EET305 Signals and Systems 

Course Outcomes:  After the completion of the course the student will be able to 

CO 1 Demonstrate the knowledge of simulation tools for control system design. 

CO 2 Develop the mathematical model of a given physical system by conducting 
appropriate experiments. 

CO 3 Analyse the performance and stability of physical systems using classical and 
advanced control approaches. 

CO 4 Design controllers for physical systems to meet the  desired specifications. 

Mapping of course outcomes with program outcomes 

           
  

PO 1 PO 
2 

PO 
3 

PO 
4 

 
PO  
5 

PO 
6 

PO 
7 

PO 
8 

PO 
9 

PO 
10 

PO 
11 

PO 
12 

CO 1  3 3   2 3   3     3   3  3   3  

CO 2  3  3  3  3 3     3   3  3   3  

CO 3  3  3  3  3 3    3   3  3   3 

CO 4  3  3  3  3  3    3   3  3   3 

 Assessment Pattern 

Mark distribution 

Total Marks CIE ESE ESE Duration 
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150 75 75 3 hours 

Continuous Internal Evaluation Pattern: 

Attendance                    :  15 marks 

Continuous Assessment       :  30 marks 

Internal Test        :  30 marks 

End Semester Examination Pattern: The following guidelines should be followed 
regarding award of marks 

(a) Preliminary work  : 15 Marks 

(b) Implementing the work/Conducting the experiment  : 10 Marks 

(c) Performance, result and inference (usage of equipments and troubleshooting)     : 25 Marks

(d) Viva voce  : 20 marks 

(e) Record   : 5 Marks 

General instructions: 

Practical examination to be conducted immediately after the second series test after 
completing 12 experiments out of the 18 experiments given below. Evaluation is a serious 
process that is to be conducted under the equal responsibility of both the internal and external 
examiners. The number of candidates evaluated per day should not exceed 20. Students shall 
be allowed for the University examination only on submitting the duly certified record. The 
external examiner shall endorse the record. 

 Reference Books 

1. Richard C. Dorf and Robert H. Bishop, Modern Control Systems, Eleventh Edition,
Pearson Education 2009.

2. Katsuhiko Ogatta, Modern Control Engineering, Fourth Edition, Pearson Education,2002.

List of Exercises/Experiments: (Lab experiments may be given considering 12 sessions of 3 
hours each.) 

1. Simulation tools like MATLAB/ SCILAB or equivalent may be used.
2. All experiments done by the students in addition to 12 experiments may be treated as

beyond syllabus experiments.
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Experiment 
No. 

Name of the experiment 

1 

Step response of a second order system. 

Objective: Design a second order system (eg: RLC network) to analyse the 
following: 

A.    The effect of damping factor (ξ: 0, <1,=1,>1) on the unit step 
response using simulation study (M-File and SIMULINK). 

B.    Verification of the delay time, rise time, peak overshoot and settling 
time with the theoretical values. 

C.    Performance analysis of hardware setup and comparison with the 
simulation results. 

2 

Performance Analysis using Root-Locus Method. 

Objective: Plot the root locus of the given transfer function to analyse the 
following using simulation: 

A.    Verification of the critical gain, wo with the theoretical values 

B.    The effect of controller gain K on the stability 

C.    The sensitivity analysis by giving small perturbations in given poles 
and zeros 

D. The effect of the addition of poles and zeros on the given system. 
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3 

Stability Analysis by Frequency Response Methods. 

Objective: Plot the i) Bode plot and ii) Nyquist plot of the given transfer 
functions to analyse the following using simulation: 

A.     Determination of Gain Margin and Phase Margin 

B.    Verification of GM and PM with the theoretical values 

C.    The effect of controller gain K on the stability, 

D. The effect of the addition of poles and zeros on the given system 
(especially the poles at origin). 

4 

Realisation of lead compensator. 

Objective:  Design, set up and analyse the gain and phase plots of a lead 
compensator by hardware experimentation using i) passive elements and ii) 
active components.. 

5 

Realisation of lag compensator.  

 Objective:  Design, set up and analyse the gain and phase plots of a lag 
compensator by hardware experimentation using i) passive elements and ii) 
active components.. 

6 

Design of compensator in frequency domain and time domain. 

Objective: Design a compensator for the given system to satisfy the given 
specifications 

A. Time domain specifications using MATLAB 

B. Frequency domain specifications using MATLAB 

7 

State space model for analysis and design 

Objective:  Study and analysis of state variable model of a given system (eg. DC 
Motor speed control/ Servo motor/etc) and design a controller by pole-
placement technique using MATLAB based tool boxes. 

A. Determine the open loop stability, controllability and observability 

B. Analyse the effect of system parameters on eigen values and system 
performance. 
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C. Design a controller by pole-placement technique. 

8 

PID Controller Design 

Objective:  Design and analysis of a PID controller for a given system (eg. DC 
Motor speed control/ Servo motor/etc) using SIMULINK/ MATLAB based tool 
boxes 

A. Design of PID controller to meet the given specifications 

B. Study the effect of tuning of PID controller on the above system. 

9 

Phase plane analysis of nonlinear autonomous systems 

Objective:  Study and analysis of phase trajectory of a given nonlinear 
autonomous system using state space model in Simulation tools. 

A. Determination and verification of the singular points, 

B. Stability Analysis of the system at various singular points from phase 
portraits. 

10 

Transfer Function of Armature and Field Controlled DC Motor 

Objective:  Obtain the transfer function of the armature and field controlled DC 
motor by experiment. 

11 

Synchro Transmitter and Receiver. 

Objective: Plot and study the different performance characteristics of Synchro 
transmitter- receiver units in Direct mode and Differential mode. 

12 

Transfer function of Separately excited DC Generator. 

Objective: Obtain the open loop transfer function of a separately excited DC 
Generator by experiment. 
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13 

Transfer function of A.C. Servo motor. 

Objective: Obtain the open loop transfer function of AC Servo motor by 
experiment. 

14 

Performance of a typical process control system 

Objective: Study of performance characteristics and response analysis of a 
typical temperature/ Flow/ Level control system. 

15 

Closed loop performance of inverted pendulum. 

Objective: Study of performance characteristics of inverted pendulum by 
experiment. 

A. Determine the various unknown parameters of an inverted pendulum  
experimentally, 

B. Obtain and analyse the non-linear and linearised models, 

C. Design and implement various state feedback controllers to analyse the 
performance of the system. 

16 

Performance analysis of magnetic levitation system. 

Objective: Study of performance of magnetic levitation system by experiment. 

A. Obtain and analyse the dynamics of a magnetic levitation system, 

B. Design and implement various loop controllers to analyse the 
performance of this experimental  system while tracking in 
presence/absence of disturbances. 

17 

Closed loop performance of Twin rotor system 

Objective: Study of performance characteristics of Twin rotor system by 
experiment. 
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18 

Mass Spring Damper system 

Objective: Study of performance characteristics of Mass-Damper-Spring system 
by experiment. 

A. Determine the various unknown parameters of a mass spring damper 
system experimentally to obtain transfer function/ state space models, 

B.  Design and implement various state feedback controllers to analyse 
the performance of the system while regulation and tracking 

 

ELECTRICAL AND ELECTRONICS



EEQ413 SEMINAR 
CATEGORY L T P CREDIT 

PWS 0 0 3 2 

Preamble: The course ‘Seminar’ is intended to enable a B.Tech graduate to read, understand, 
present and prepare report about an academic document. The learner shall search in the 
literature including peer reviewed journals, conference, books, project reports etc., and 
identify an appropriate paper/thesis/report in her/his area of interest, in consultation with 
her/his seminar guide. This course can help the learner to experience how a presentation can 
be made about a selected academic document and also empower her/him to prepare a 
technical report. 

Course Objectives: 

 To do literature survey in a selected area of study.

 To understand an academic document from the literate and to give    a presentation

about it.

 To prepare a technical report.

Course Outcomes [COs] : After successful completion of the course, the students will be able 
to: 

CO1 
Identify academic documents from the literature which are related to her/his areas of 

interest (Cognitive knowledge level: Apply). 

CO2 
Read and apprehend an academic document from the literature which is related to 

her/ his areas of interest (Cognitive knowledge level: Analyze). 

CO3 
Prepare a presentation about an academic document (Cognitive knowledge 

level: Create). 

CO4 
Give a presentation about an academic document (Cognitive knowledge level: 

Apply). 

CO5 Prepare a technical report (Cognitive knowledge level: Create). 

Mapping of course outcomes with program outcomes: 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2 1 1 2 1 3 

CO2 3 3 2 3 2 1 3 

CO3 3 2 3 1 2 3 

CO4 3 2 1 3 3 

CO5 3 3 3 3 2 2 2 3 3 
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Abstract POs defined by National Board of Accreditation 

PO # Broad PO PO# Broad PO 

PO1 Engineering Knowledge PO7 Environment and Sustainability 

PO2 Problem Analysis PO8 Ethics 

PO3 
Design/Development of 
solutions 

PO9 Individual and team work 

PO4 
Conduct investigations of complex 
problems 

PO10 Communication 

PO5 Modern tool usage PO11 Project Management and Finance 

PO6 The Engineer and Society PO12 Life long learning 

General Guidelines 

 The Department shall form an Internal Evaluation Committee (IEC) for the seminar
with academic coordinator for that program as the Chairperson/Chairman and seminar
coordinator & seminar guide as members. During the seminar presentation of a
student, all members of IEC shall be present.

 Formation of IEC and guide allotment shall be completed within a week after the
University examination (or last working day) of the previous semester.

 Guide shall provide required input to their students regarding the selection of topic/
paper.

 Choosing a seminar topic: The topic for a UG seminar should be current and broad
based rather than a very specific research work. It's advisable to choose a topic for the
Seminar to be closely linked to the final year project area. Every member of the project
team could choose or be assigned Seminar topics that covers various aspects linked to
the Project area.

 A topic/paper relevant to the discipline shall be selected by the  student during the
semester break.

 Topic/Paper shall be finalized in the first week of the semester and shall be submitted
to the IEC.

 The IEC shall approve the selected topic/paper by the second week of the semester.

 Accurate references from genuine peer reviewed published material to be given in the
report and to be verified.
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Evaluation pattern 
 
 

Total marks: 100, only CIE, minimum required to pass 50 
 
Seminar Guide: 20 marks (Background Knowledge – 10 (The guide shall give deserving 

marks for a candidate based on the candidate's background knowledge about the topic 

selected), Relevance of the paper/topic selected – 10). 

Seminar Coordinator: 20 marks (Seminar Diary – 10 (Each student shall maintain a 

seminar diary and the guide shall monitor the progress of the seminar work on a weekly 

basis and shall approve the entries in the seminar diary during the weekly meeting with the 

student), Attendance – 10). 

Presentation: 40 marks to be awarded by the IEC (Clarity of presentation – 10, 

Interactions – 10 (to be based on the candidate's ability to answer questions during the 

interactive session of her/his presentation), Overall participation – 10 (to be given based on 

her/his involvement during interactive sessions of presentations by other students), Quality 

of the slides – 10). 

Report: 20 marks to be awarded by the IEC (check for technical content, overall quality, 

templates followed, adequacy of references etc.). 
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EED415 PROJECT PHASE I 
CATEGORY L T P CREDIT 

PWS 0 0 6 2 

Preamble: The course ‘Project Work’ is mainly intended to evoke the innovation and invention 
skills in a student. The course will provide an opportunity to synthesize and apply the knowledge 
and analytical skills learned, to be developed as a prototype or simulation. The project extends to 

2 semesters and will be evaluated in the 7th and 8th semester separately, based on the achieved 

objectives. One third of the project credits shall be completed in 7th semester and two third in 8th 

semester. It is recommended that the projects may be finalized in the thrust areas of the respective 
engineering stream or as interdisciplinary projects. Importance should be given to address societal 
problems and developing indigenous technologies. 

Course Objectives 

 To apply engineering knowledge in practical problem solving.

 To foster innovation in design of products, processes or systems.

 To develop creative thinking in finding viable solutions to engineering problems.

Course Outcomes [COs] :After successful completion of the course, the students will be able to: 

CO1 
Model and solve real world problems by applying knowledge across domains 
(Cognitive knowledge level: Apply). 

CO2 
Develop products, processes or technologies for sustainable and socially relevant 
applications (Cognitive knowledge level: Apply). 

CO3 
Function effectively as an individual and as a leader in diverse teams and to 
comprehend and execute designated tasks (Cognitive knowledge level: Apply). 

CO4 
Plan and execute tasks utilizing available resources within timelines, following 
ethical and professional norms (Cognitive knowledge level: Apply). 

CO5 
Identify technology/research gaps and propose innovative/creative solutions 
(Cognitive knowledge level: Analyze). 

CO6 
Organize and communicate technical and scientific findings effectively in written 
and oral forms (Cognitive knowledge level: Apply). 

 Mapping of course outcomes with program outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2 2 1 2 2 2 1 1 1 1 2 

    CO2 2 2 2 1 3 3 1 1 1 1 

    CO3 3 2 2 1 

  CO4 2 3 2 2 3 2 

CO5 2 3 3 1 2 1 

CO6 2 2 2 3 1 1 
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       Abstract POs defined by National Board of Accreditation 

PO # Broad PO PO# Broad PO 

PO1 Engineering Knowledge PO7 Environment and Sustainability 

PO2 Problem Analysis PO8 Ethics 

PO3 Design/Development of solutions PO9 Individual and team work 

PO4 
Conduct investigations of 
complex problems 

 PO1 0   Communication 

PO5 Modern tool usage PO11 Project Management and Finance 

PO6 The Engineer and Society PO1 2 Lifelong learning 

PROJECT PHASE I 
Phase 1 Target 

 Literature study/survey of published literature on the assigned topic

 Formulation of objectives

 Formulation of hypothesis/ design/ methodology

 Formulation of work plan and task allocation.

 Block level design documentation

 Seeking project funds from various agencies

 Preliminary Analysis/Modeling/Simulation/Experiment/Design/Feasibility study

 Preparation of Phase 1 report

Evaluation Guidelines & Rubrics 

Total: 100 marks (Minimum required to pass: 50 marks). 

 Project progress evaluation by guide: 30 Marks.

 Interim evaluation by the Evaluation Committee: 20 Marks.

 Final Evaluation by the Evaluation Committee: 30 Marks.

 Project Phase - I Report (By Evaluation Committee): 20 Marks.

(The evaluation committee comprises HoD or a senior faculty member, Project coordinator 

and project supervisor). 
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Evaluation by the Guide 
 

The guide/supervisor shall monitor the progress being carried out by the project groups on a 

regular basis. In case it is found that progress is unsatisfactory it shall be reported to the 

Department Evaluation Committee for necessary action. The presence of each student in the group 

and their involvement in all stages of execution of the project shall be ensured by the guide. 

Project evaluation by the guide: 30 Marks. This mark shall be awarded to the students in his/her 

group by considering the following aspects:  

Topic Selection: innovativeness, social relevance etc. (2) 

Problem definition: Identification of the social, environmental and ethical issues of the project 

problem. (2) 

Purpose and need of the project: Detailed and extensive explanation of the purpose and need of 

the project. (3) 

Project Objectives: All objectives of the proposed work are well defined; Steps to be followed to 

solve the defined problem are clearly specified. (2) 

Project Scheduling & Distribution of Work among Team members: Detailed and extensive 

Scheduling with timelines provided for each phase of project. Work breakdown structure well 

defined. (3) 

Literature survey: Outstanding investigation in all aspects. (4) 

Student’s Diary/ Daily Log:  The main purpose of writing daily diary is to cultivate the habit of 

documenting and to encourage the students to search for details. It develops the students’ thought 

process and reasoning abilities. The students should record in the daily/weekly activity diary the 

day to day account of the observations, impressions, information gathered and suggestions given, 

if any. It should contain the sketches & drawings related to the observations made by the students. 

The daily/weekly activity diary shall be signed after every day/week by the guide. (7) 

Individual Contribution: The contribution of each student at various stages. (7) 
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EVALUATION RUBRICS for PROJECT Phase I: Interim Evaluation 

No. Parameters  Marks Poor Fair  Very Good  Outstanding 

1-a

Topic 
identification, 
selection, 
formulation of 
objectives 
and/or 
literature 
survey. 
(Group 
assessment) 

[CO1] 

 

10 

The team has failed to come 
with a relevant topic in time. 
Needed full assistance to find 
a topic from the guide. They 
do not respond to 
suggestions from the 
evaluation committee and/or 
the guide. No literature 
review was conducted. The 
team tried to gather easy 
information without verifying 
the authenticity. No 
objectives formed yet. 

The team has identified a topic. 
The originally selected topic 
lacks substance and needs to 
be revised. There were 
suggestions given to improve 
the relevance and quality of the 
project topic. Only a few 
relevant references were 
consulted/ studied and there is 
no clear evidence to show the 
team's understanding on the 
same. Some objectives 
identified, but not clear enough. 

Good evidence of the group 
thinking and brainstorming on 
what they are going to build. The 
results of the brainstorming are 
documented and the selection of 
topic is relevant. The review of 
related references was good, but 
there is scope of improvement. 
Objectives formed with good 
clarity, however some objectives 
are not realistic enough. 

The group has brainstormed in an 
excellent manner on what they were 
going to build. The topic selected is 
highly relevant, real world problem 
and is potentially innovative. The 
group shows extreme interest in the 
topic and has conducted extensive 
literature survey in connection with 
the topic. The team has come up 
with clear objectives which are 
feasible. 

(0 – 3 Marks) (4 – 6 Marks)  (7 - 9 Marks)  (10 Marks) 

1-b

Project 
Planning, 
Scheduling 
and 
Resource/ 
Tasks 
Identification 
and 
allocation. 
(Group 
assessment) 

[CO4] 

10 

No evidence of planning or 
scheduling of the project. 
The students did not plan 
what they were going to 
build or plan on what 
materials / resources to use 
in the project. The students 
do not have any idea on the 
budget required. The team 
has not yet decided on who 
does what. No project journal 
kept. 

Some evidence of a primary 
plan. There were some ideas on 
the materials /resources 
required, but not really thought 
out. The students have some 
idea on the finances required, 
but they have not formalized a 
budget plan. Schedules were 
not prepared. The project 
journal has no details. Some 
evidence on task allocation 
among the team members. 

Good evidence of planning 
done. Materials were listed and 
thought out, but the plan 
wasn't quite complete. 
Schedules were prepared, but 
not detailed, and needs 
improvement. Project journal is 
presented but it is not complete 
in all respect / detailed. There 
is better task allocation and 
individual members understand 
about their tasks. There is 
room for improvement. 

Excellent evidence of enterprising 
and extensive project planning. 
Gantt charts were used to depict 
detailed project scheduling. A 
project management/version 
control tool is used to track the 
project, which shows familiarity 
with modern tools. All materials / 
resources were identified and listed 
and anticipation of procuring time 
is done. Detailed budgeting is done. 
All tasks were identified and 
incorporated in the schedule. A 
well-kept project journal shows 
evidence for all the above, in 
addition to the interaction with the 
project guide. Each member knows 
well about their individual tasks. 

(0 – 3 Marks) (4 – 6 Marks)  (7 - 9 Marks)  (10 Marks) 
Phase 1 Interim Evaluation Total Marks: 20 
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EVALUATION RUBRICS for PROJECT Phase I: Final Evaluation 
Sl. 
No. Parameters Marks Poor Fair Very Good Outstanding 

1-c

Formulation 
of Design 
and/or 

Methodology 
and 

Progress. 
(Group 

assessment) 
[CO1] 

 5 

None of the team members 
show any evidence of 
knowledge about the design 
and the methodology adopted 
till now/ to be adopted in the 
later stages. The team has 
not progressed    from    the 
previous stage of evaluation. 

The students have some 
knowledge on the design 
procedure to be adopted, and 
the methodologies. However, the 
team  has  not  made much 
progress  in  the design, and yet 
to catch up with the project 
plan. 

The students are comfortable 
with design methods adopted, 
and they have made some 
progress as per the plan. The 
methodologies are understood 
to a large extent. 

Shows clear evidence of having a 
well- defined design methodology and 
adherence to it. Excellent knowledge 
in design procedure and its 
adaptation. Adherence to project 
plan is commendable. 

 (0 – 1 Marks)  (2 – 3 Marks)  (4 Marks)  (5 Marks) 

1-d

Individual and 
Teamwork 
Leadership 
( Individual 
assessment) 

[CO3] 

 10 

The student does not show 
any interest in the project 
activities, and is a passive 
member. 

The student show some interest 
and participates in some of the 
activities. However, the activities 
are mostly easy and superficial 
in nature. 

The student shows very good 
interest in project, and takes up 
tasks and attempts to  complete 
them. Shows excellent 
responsibility and team skills. 
Supports the other members 
well. 

The student takes a leadership 
position and supports the other 
team members and leads the project. 
Shows clear evidence of leadership. 

 (0 – 3 Marks)  (4 – 6 Marks) (7 - 9 Marks)  (10 Marks) 

Preliminary 
Analysis/ 

Modeling / 
Simulation/ 
Experiment / 

Design/ 
Feasibility 

study 
[CO1] 

 10 

The team has not done any 
preliminary work with respect 
to the analysis/modeling/ 
simulation/experiment/desig
n/feasibility study/ algorithm 
development. 

The team has started doing 
some preliminary work with 
respect to the   project. The 
students however are not 
prepared enough for the work 
and they need to improve a lot. 

There is some evidence to show 
that the team has done good 
amount of preliminary 
investigation and design/ 
analysis/ modeling  etc. 
They can improve further. 

Strong evidence for excellent 
progress in the project. The team 
has completed the required 
preliminary work already and are 
poised to finish  the phase I  in  an 
excellent manner. They have shown 
results to prove their progress. 

1-e

 (0 – 3 Marks)  (4 – 6 Marks)  (7 - 9 Marks)  (10 Marks) 
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1-f

Documentatio
n and 

presentation. 
(Individual & 

group 
assessment). 

[CO6] 

 5 

The team did not document 
the work at all. The project 
journal/diary is not 
presented. The presentation 
was shallow in content and 
dull in appearance. 
The individual student has no 
idea on the presentation of 
his/her part. 

Some documentation is done, 
but not extensive. Interaction 
with the guide is minimal. 
Presentation include some 
points of interest, but overall 
quality needs to be improved. 
Individual performance to be 
improved. 

Most of the project details were 
documented well enough. 
There is scope for 
improvement. The presentation 
is satisfactory. Individual 
performance is good. 

The project stages are extensively 
documented in the report. 
Professional documentation tools 
like LaTeX were used  to document 
the progress of the project along 
with the project journal. The 
documentation structure is well-
planned and can easily grow into the 
project report. 

The presentation is done 
professionally and with great clarity. 
The individual’s performance is 
excellent. 

(0 – 1 Marks)  (2 – 3 Marks)  (4 Marks)  (5 Marks) 

Total 30 Phase - I Final Evaluation Marks: 30 
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EVALUATION RUBRICS for PROJECT Phase I: Report Evaluation 

Sl. 
No.  Parameters Marks Poor Fair Very Good  Outstanding 

The prepared report is 
shallow and not as per 
standard format. It does not 
follow proper organization. 
Contains mostly 
Unacknowledged content. 
Lack of effort in preparation 
is evident. 

Project report follows the 
standard format to some 
extent. However, its 
organization is not very good. 
Language needs to be 
improved. All references are 
not cited properly in the 
report. 

Project report shows 
evidence of systematic 
documentation. Report is 
following the standard 
format and there are only a 
few issues. Organization  of 
the  report  is good. Most 
of references are cited 
properly. 

The report  is   exceptionally good. Neatly 
organized. All references cited 
properly. Diagrams/Figures, Tables and 
equations are properly numbered, and 
listed and clearly shown. Language is 
excellent and follows standard styles. 

1-g Report [CO6] 20 

(0 - 7 Marks)  (8 - 12 Marks)  (13 - 19 Marks)  (20 Marks) 
 Phase - I Project Report Marks: 20 
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EET413 ELECTRIC DRIVES 
CATEGORY L T P CREDIT 

PEC 2 1 0 3 

Preamble: To impart knowledge about the DC and AC motor drives and its applications 

Prerequisite: EET306 Power Electronics, EET202 DC Machines and Transformers and 
EET307 Synchronous and Induction Machines. 

Course Outcomes:  After the completion of the course the student will be able to 

CO 1 Describe the transient and steady state aspects electric drives 

CO 2 Apply the appropriate configuration of controlled rectifiers for the speed control of 
DC motors 

CO 3 Analyse the operation of chopper-fed DC motor drive in various quadrants 

CO 4 Illustrate the various speed control techniques of induction motors 

CO 5 Examine the vector control of induction motor drives 

CO 6 Distinguish different speed control methods of synchronous motor drives 

Mapping of course outcomes with program outcomes 

PO 
1 

PO 
2 

PO 
3 

PO 
4 

PO 
5 

PO 
6 

PO 
7 

PO 
8 

PO 
9 

PO 
10 

PO 
11 

PO 
12 

CO 1 3 2 - - - - - - - - - - 

CO 2 3 2 - 2 - - - - - - 1

CO 3 3 2 - 2 - - - - - - 1

CO 4 3 2 - 2 - - - - - - 1

CO 5 3 1 - 2 - - - - - - 1

CO 6 3 2 - 2 - - - - - - 1 

Assessment Pattern 

Bloom’s Category Continuous Assessment 
Tests End Semester Examination 

1 2 
Remember (K1) 10 10 20 
Understand (K2) 20 20 40 
Apply (K3) 20 20 40 
Analyse (K4) 
Evaluate (K5) 
Create (K6) 
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Mark distribution 

Total 
Marks 

CIE ESE 
ESE 

Duration 

150 50 100 3 hours 

 

Continuous Internal Evaluation Pattern:  

Attendance     : 10 marks 
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project  : 15 marks 
 
End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A 
contain 10 questions with 2 questions from each module, having 3 marks for each question. 
Students should answer all questions. Part B contains 2 questions from each module of which 
student should answer any one. Each question can have maximum 2 sub-divisions and carry 
14 marks.  
 
Course Level Assessment Questions 

 Course Outcome 1 (CO1):  

1. Derive the condition for steady state stability (K3,K4, PO1, PO4). 

2. Draw the speed torque characteristics of traction drive (K1, PO1). 

3. Problems based on fundamental torque equations and equivalent values of drive 
parameters (K3, K4 , PO2, PO4). 

Course Outcome 2 (CO2)  

1. Numerical problems based on rectifier controlled separately excited dc motor. (K3, K4, 
PO2, PO4). 

2. Describe the function of a three phase inverter driving a dc motor (K2, PO1). 

3. Draw the circuit diagram of dual converter and explain the operation (K1, PO1). 

  Course Outcome 3(CO3): 

 1. Explain Motoring and braking operation of chopper controlled DC motor (K2,PO1). 

 2. Numerical problems based on chopper controlled separately excited dc motor. (K3, K4, 
PO2, PO4). 

 3. With the block diagram illustrate the closed loop control of SEDC motor (K2, PO4). 

Course Outcome 4 (CO4):  

1. List different speed control methods for three phase induction motors (K1, PO1)  
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2. Discuss sine triangle PWM control of three phase induction motor drive (K2, PO4). 

3. Numerical problems based on speed control of induction motor drives (K3,K4, PO2, PO4). 

Course Outcome 5 (CO5):  

1. Draw the block diagram of direct vector control of induction motor drives (K2, PO1). 

2. Figure out the differences of scalar and vector control methods of three phase induction 
motor (K3, PO1). 

3. Draw the decoupled diagram and phasor diagram of  three phase induction motor (K2, 
PO1) . 

Course Outcome 6 (CO6):  

1. Explain v/f control of three phase synchronous motor drive (K2, PO1). 

2. Enumerate different speed control methods of synchronous motor drives (K1, PO1). 

3. With the diagram of load commutated CSI synchronous motor drive discuss the operation 
(K2, PO1). 

 

Model Question Paper 
                                        PAGES: 3 

  
QPCODE: 
 Reg. No:  
 Name:  

 
APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY  

SEVENTH SEMESTER B. TECH DEGREE EXAMINATION 
MONTH & YEAR 

 
Course Code: EET413 

 
Course Name: ELECTRIC DRIVES 

 
Max. Marks: 100                                                                                  Duration: 3 Hours 
 

 
  PART A 

Answer all Questions.  
Each question carries 3 Marks 

 

1  Draw the block diagram of an electric drive.  

2  List 3 classifications of load torque with one example for each.   

3  For a single phase fully-controlled rectifier fed separately excited DC 
motor, the armature current is assumed to be continuous and ripple free (ia 
= Ia). Draw the source current waveform for a firing angle of 45˚. 
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4  Can a half-controlled rectifier fed separately excited DC drive operated in 
quadrant IV? Justify your answer. 

 

5  Draw the circuit diagram of a two-quadrant (class C) chopper showing the 
two quadrants of operation. 

 

6  With the help of the torque – speed characteristics of a DC series motor, 
explain why it is used for high-starting torque applications? 

 

7  Constant torque loads are not suitable for AC voltage controller fed 
induction motor drive. Why? 

 

8  Why V/f ratio is kept constant upto base speed and V constant above base 
speed in variable frequency control of an induction motor? 

 

9  Differentiate between true synchronous mode and self-control mode of 
operation of a synchronous motor. 

 

10  List any two advantages of vector control of 3-phase induction motors.   

 
  PART B 

Answer any one full question from each module. 
Each question carries 14 Marks 

 

  Module 1  

11 a) What are the advantages of electric drives? (7) 
 b) Explain the multi-quadrant operation of a motor driving a hoist load. (7) 

12 a) Explain about steady state stability of equilibrium point in electric drive. (7) 
 b) A drive has following parameters: - J=10kg-m2, T=100-0.1N and Tl=0.05N 

where N is the speed in rpm. Initially the drive is operating in steady state. 
Now it is to be reversed. For this motor characteristics is changed to T = -
100-0.1N. Calculate the time of reversal. 

(7) 

  Module 2  

13 a) Explain the working of 3-phase fully-controlled separately excited DC drive 
with necessary waveforms. 

(7) 

 b) A 220V, 1500rpm, 10A separately excited DC motor is fed from a single 
phase fully controlled rectifier with an ac source voltage of 230V, 50Hz. 
Ra=2Ω. Conduction can be assumed to be continuous. Calculate the firing 
angles for rated motor torque and -1000rpm. 

(7) 

14 a) Explain the discontinuous conduction mode of operation of a fully controlled 
rectifier fed separately excited DC motor with necessary waveforms. 

(7) 

 b) Explain the working of a dual converter (circulating current type) fed 
separately excited DC motor. 

(7) 

  Module 3  

15 a) Explain the operation of four quadrant chopper fed DC drives.  (7) 
 b) A chopper used to control the speed of a separately excited DC motor has 

supply voltage of 230V, Ton = 15ms, Toff = 5ms. Assuming continuous 
conduction of motor current, calculate the average load current when the 
motor speed is 3000rpm. Assume voltage constant Kv = 0.5V/rad/sec and Ra 
= 4Ω. 

(7) 
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16 a) Explain the chopper control of DC series motor.  (7) 
 b) Using a neat block diagram, explain the closed loop speed control for a 

separately excited DC motor.  
(7) 

   

Module 4 

 

17 a) Explain V/f control of 3-phase induction motor using necessary speed – 
torque characteristics.    

(7) 

 b) A 440V, 3-phase, 50Hz, 6-pole, 945rpm, delta connected induction motor 
has following parameters referred to the stator: Rs = 2Ω, Rr’ = 2Ω, Xs = 3Ω, 
Xr’ = 4Ω. When driving a fan load at rated voltage it runs at rated speed. The 
motor speed is controlled by stator voltage control. Determine motor 
terminal voltage, current and torque at 800rpm.   

(7) 

18 a) Explain the working of static rotor resistance control of 3-phase induction 
motor. Also derive the expression for the total rotor circuit resistance per 
phase.   

(7) 

 b) Explain the static slip power recovery scheme using one uncontrolled bridge 
rectifier and one controlled bridge rectifier in the rotor circuit.  

(7) 

  Module 5  

19 a) Describe the principle of operation of vector control.  (7) 
 b) Explain the variable frequency control of multiple synchronous motor. (7) 

20 a) Explain Clerke and Park transformation with necessary equations. (5) 

 b) Describe the working of a self-controlled synchronous motor drive 
employing load commutated thyristor inverter. 

(9) 

 

Syllabus (36 hours) 

Module 1 (6 hours) 

Introduction to electric drives – block diagram – advantages of electric drives – dynamics of 
motor load system, fundamental torque equations, types of load – classification of load 
torque, four quadrant operation of drives, Equivalent values of drive parameters- effect of 
gearing - steady state stability. 

 

Module 2 (7 hours) 

Rectifier control of DC drives- separately excited DC motor drives using controlled rectifiers- 
single-phase fully controlled rectifier fed drives (discontinuous and continuous mode of 
operation), critical speed - single-phase semi converter fed drives (continuous mode of 
operation) - three-phase semi converter and fully controlled converter fed drives (continuous 
mode of operation) - dual converter control of DC motor - circulating current mode. 
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Module 3 (6 hours) 

Chopper control of DC drives - two quadrant and four quadrant chopper drives - motoring 
and regenerative braking - chopper fed DC series motor drive - closed loop speed control for 
separately excited dc motor. 

Module 4 (10 hours) 

Three phase induction motor drives:  Stator voltage control - Stator frequency control – v/f 
control - below and above base speed – Voltage Source Inverter (VSI) fed v/f control using 
sine-triangle PWM - static rotor resistance speed control employing chopper – static slip 
power recovery speed control scheme for speed control below synchronous speed.  

Module 5 (7 hours) 

Concept of space vector – Clarke and Park transformation – field orientation principle – 
Introduction to direct vector control of induction motor drives – decoupling of flux and 
torque components - space vector diagram and block diagram [Ref.1]. 

Synchronous motor drives – v/f control – open loop control – self-controlled mode – load 
commutated CSI fed synchronous motor. 

Note: Simulation assignments can be given using modern simulation tools like MATLAB, 
PSIM, PSpice, LTspice etc. from all modules of 2, 3, 4 and 5. 

Text Books 

1.G. K. Dubey, “Fundamentals of Electric Drives”,  Narosa publishers, second edition, 2001

Reference Books. 

1. Bimal K.Bose, “Power Electronics and and Motor Drives”, Academic press, An Imprint of
Elsevier, 2006.
2. Vedam Subrahmanyam, “Electric Drives Concepts and Applications”, MC Graw Hill
Education, second edition, 2011,New Delhi.
3. Dr. P. S. Bimbhra, “Power Electronics”, Khanna publishers, fifth edition, 2012.
4. Ned Mohan, Tore M Undeland, William P Robbins, “Power electronics converters
applications and design”, John Wiley and Sons Inc.,3rd edition
5. Muhammad H.Rashid, “Power Electronics, Devices, Circuits and Applications”, Pearson,
3rd  edition, 2014
6. R Krishnan, “Electric Motor Drives:  Modeling, Analysis, and Control”, Prentice Hall,
2001.
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Course Contents and Lecture Schedule  

No Topic 
No. of 

Lectures 
1 Fundamentals of Electric drives (6 hours) 

1.1 
Introduction to electric drives- block diagram – advantages of 
electric drives 

1 

1.2 Dynamics of motor load system, fundamental torque equations,  1 
1.3 four quadrant operation of drives  1 
1.4 Types of load – classification of load torque 1 
1.5 Equivalent values of drive parameters- effect of gearing -  1 
1.6 Steady state stability 1 

2 Rectifier Control of DC drives (7 hours) 

2.1 
Rectifier controlled DC drives- separately excited DC motor 
drives using controlled rectifiers- single-phase fully controlled 
rectifier fed drives discontinuous mode of operation, 

2 

2.2 continuous mode of operation - critical speed 1 

2.3 
single-phase semi converter fed drives (continuous mode of 
operation) 

1 

2.4 
three-phase semi converter controlled converter fed drives 
(continuous mode of operation) 

1 

2.5 
Three phase fully controlled converter fed drives (continuous 
mode of operation) 

1 

2.6 Dual converter control of DC motor - circulating current mode 1 

3 Chopper control of DC drives (6 hours) 

3.1 
Two quadrant chopper DC drives - motoring and regenerative 
braking 

2 

3.2 Four quadrant chopper DC  drives  1 
3.3 Chopper fed DC series motor drive 2 
3.4 Closed loop speed control for separately excited dc motor. 1 

4 Three phase induction motor drives (10 hours) 

4.1 Stator voltage control - Stator frequency control  1 

4.2 v/f control - below and above base speed  2 

4.3 
Voltage Source Inverter (VSI) fed v/f control using sine-triangle 
PWM  2 

4.4 Static rotor resistance speed control employing chopper  1 

4.5 
Static slip power recovery speed control scheme for speed control 
below synchronous speed.  1 

4.6 
Auto Sequential Commutated Current source Inverter (CSI) fed 
induction motor drives  1 

4.7 
Current regulated VSI using power semiconductor devices, 
operation and control scheme - comparison of CSI and VSI fed 

2 
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drives. 

5 Concept of space vector , Synchronous motor drives (7 hours) 

5.1 

Concept of space vector – Clarke and Park transformation – field 
orientation principle – Introduction to direct vector control of 
induction motor drives – decoupling of flux and torque 
components - space vector diagram and block diagram. 

4 

5.2 Synchronous motor drives – v/f control – open loop control  1 

5.3 
Self-controlled mode – load commutated CSI fed synchronous 
motor. 

2 
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CODE COURSE NAME CATEGORY L T P CREDIT 

EET463 ILLUMINATION  TECHNOLOGY PEC 2 1 0 3 

 

Preamble: The basic objective of this course is to deliver the fundamental concepts of 
illumination engineering in the analysis and design of architectural lighting systems. 
  
Prerequisite: Nil 

Course Outcomes:  After the completion of the course the student will be able to 

CO 1 Explain   the  fundamental concepts of natural and artificial lighting schemes  
 

CO 2 Design  efficient indoor lighting systems 
 

CO 3   Design  efficient outdoor  lighting systems 
CO 4   Describe  aesthetic  and emergency lighting systems 
 

Mapping of course outcomes with program outcomes 

                PO 
1 

PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 
10 

PO 
11 

PO 
12 

CO 1 3 2           
CO 2 2 2 3    1     1 
CO 3 2 2 3    1     1 
CO 4 2 2   3        
 

Assessment Pattern 

Bloom’s Category 
Continuous Assessment 

Tests End Semester Examination 
1 2 

Remember 15 15 30 
Understand 15 15 30 
Apply 20 20 40 
Analyse    
Evaluate    
Create    
 

Mark distribution 

Total 
Marks 

CIE ESE 
ESE 

Duration 

150 50 100 3 hours 
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Continuous Internal Evaluation Pattern:  

Attendance     : 10 marks 
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project  : 15 marks 
 
End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A 
contain 10 questions with 2 questions from each module, having 3 marks for each question. 
Students should answer all questions. Part B contains 2 questions from each module of which 
student should answer any one. Each question can have maximum 2 sub-divisions and carry 
14 marks.  
 
Course Level Assessment Questions 

 Course Outcome 1 (CO1):  

1. Explain the quality of a good lighting (K2 PO1) 

2. Select the factors affecting the quality of artificial lighting (K2 PO2) 

3. Define MHCP, MSCP. (K1 PO1) 

Course Outcome 2 (CO2)  

1. Define Maintenance Factor.(K1 PO1) 

2. Problems related   to design of indoor lighting systems.(K2 PO2 PO3 PO7) 

3. What are the special features that must be taken care of while illuminating staircase. 
(K2 PO2 PO12) 

  Course Outcome 3(CO3): 

1. Select the main factors for designing street/road lighting? .(K2 PO2 PO3 PO12) 

2. Problems related to design of Flood Lighting system?(K2 PO2 PO3 PO7) 

3. With a neat diagram give the application of Track Fixtures.(K2 PO2 PO3) 

Course Outcome 4 (CO4):  

1. Explain at least Five features of monument lighting.(K2 PO1 PO2) 

2. What are the different factors to be considered while designing aesthetic illumination 
of bridges and statues? .(K2 PO1 PO2 PO5) 

3. Selection of  luminaries for different areas in hospitals? .(K2 PO1 PO2 PO5) 
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Model Question Paper 

QP CODE:                                                                                                                   PAGES: 

Reg No:______________ 

Name :______________ 

 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY  
SEVENTH SEMESTER B.TECH DEGREE EXAMINATION, 

MONTH & YEAR 

Course Code: EET463 
Course Name: ILLUMINATION TECHNOLOGY 

Max. Marks: 100                                                                                        Duration: 3 Hours 
                                                             

                                                   PART A (10X3=30marks) 

Answer all Questions. Each question carries 3 Marks 

1. What are the different schemes of artificial lighting?  
2. Explain with neat diagram the different types of artificial lighting system used. 
3. Explain how photometric bench is used for measuring candle power of  a test lamp 
4. Explain how illumination can be calculated for Line source and Surface source.  
5. Illustrate at least five fixtures used for outdoor lighting?  
6. Define Space to Mounting height ratio  
7. How are the projectors in flood lighting classified according to the beam?  
8. What are different methods available for aiming the lamp in flood lighting? 
9. List out the requirements of a good Sport lighting. 
10. List out and explain at least five features of auditorium lighting  

 
                                                                 PART B 

Answer any one full question from each module. Each question carries 14 Marks 

                                                                 Module-1 

11(a) What is the impact of stroboscopic effect on visual comfort in an artificial lighting 
scheme? How the effect can be reduced 

11(b) Explain with neat diagram the different types of artificial lighting system used. 

12(a) Explain Colour rendering and stroboscopic effect  

12(b) What is a glare? How it is classified.                                                          

                                                                 Module-2 
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13(a) Four lamps 15m apart are arranged to illuminate a corridor. Each lamp is mounted at a 
height of 8m above the floor level. Each lamp gives 450 Cd in all directions below the 
horizontal.  Find the illumination at the midway between 2nd and 3rd lamp  

13(b) Illustrate with a neat diagram the concept of polar curve in illumination technology 

14(a) State the Laws of Illumination  

14(b) Explain with neat figures a.) Inverse square law b.) Lambert’s Cosine law 

Module-3 

15(a) Specify the need of DLOR and ULOR in artificial architectural lighting. List out three 
factors on which DLOR and ULOR depends 
 
15(b) Illustrate at least five fixtures used for interior lighting? 
 
16(a) Define  
          1. Coefficient of utilisation  
          2. Depreciation factor 
 
16(b) A drawing hall in an engineering college is to be illuminated with a lighting 
installation. The hall is 30m × 20m × 8m (high). The mounting height is 5m and the required 
level of illumination is 144 lm/m2. Using metal filament lamps, estimate the size and number 
of single lamp luminaries and draw their spacing layout. Assume: Utilization factor = 0.6, 
MF = 0.75; Space/Height = 1. Lumens/ Watt for 300-W lamp = 13, Lumens/Watt for 500-W 
lamp = 16  
 

Module-4 
 
17a) How are the projectors in flood lighting classified according to the beam?  
 
17 b) Describe the area of application of each type of flood light. 
 
18(a) Illustrate at least five fixtures used for outdoor lighting?  
 
18(b) Explain the various types of lamps used in street lighting. 

 
Module-5 

 
19a) What are different factors to be considered while designing aesthetic illumination of 
bridges and statues?  
 
19 b) What is the importance of modelling and shadows in the case of sports field lighting? 
 
20 a) Describe any five characteristics of statue lighting 
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20(b) During the Onam week celebration organised by the Dept. of Tourism, it is a customary 
to illuminate the Kerala Secretariat Building and the arterial road in the capital city in 
different colours. As an illumination engineer what are the different factors which must be 
considered for 
i) Illuminating the Secretariat building  
ii) The roads way aesthetic lighting 
iii)  A Statue in front of Secretariat building 
 

 Syllabus 

Module 1 

Introduction of Light: Types of illumination, Day lighting, Artificial light sources- artificial 
lighting and total lighting, Quality of good lighting, Factors affecting the Physical processes- 
Incandescent and Halogen lamps, Fluorescent lamps, LPSV and HPSV lamps, mercury 
vapour lamps, metal halide lamps, LED lamps- modern trends.  Supplementary lighting-
shadow, glare, reflection, Colour rendering and stroboscopic effect, Methods of artificial 
lighting, Lighting systems-direct, indirect, semi direct, semi indirect, Lighting scheme, 
General and localised, Different types of Luminaires  

Module 2 

Measurement of Light: Definition of luminous flux, Luminous intensity, Lumen, Candle 
power, Illumination, M.H.C.P, M.S.C.P, M.H.S.C.P, Lamp efficiency, Brightness or 
luminance, Laws of illumination, Inverse square law and Lambert’s Cosine law, Illumination 
at horizontal and vertical plane from point source, Concept of polar curve, Calculation of 
luminance and illumination in case of linear source, round source and flat source. Measuring 
apparatus- Goniophotometer, Integrating sphere, lux meter. 

Module 3 

Design of Interior Lighting: Definitions of maintenance factor, Uniformity ratio, Direct ratio, 
Coefficients of utilisation and factors affecting it, Illumination required for various work 
planes, Types of fixtures and relative terms used for interior illumination such as DLOR and 
ULOR, Selection of lamp and luminance, Selection of utilisation factor, reflection factor and 
maintenance factor, Determination of Lamp Lumen output taking into account voltage and 
temperature variations, Calculation of wattage of each lamp and no of lamps needed, Layout 
of lamp luminaire, Calculation of space to mounting height ratio, Indian standard 
recommendation and standard practices for illumination levels in various areas, Special 
feature for entrance, staircase, Corridor lighting and industrial building.  

Module 4 

Design of Outdoor Lighting: Street Lighting - Types of street and their level of illumination 
required, Terms related to  street lighting, Types of fixtures used and their suitable 
application, Various arrangements in street lighting, Requirements of good street lighting, 
Selection of lamp and luminaire, Calculation of illumination level available on road. Tunnel 
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Lighting, Calculation of their wattage and number and their arrangement, Calculation of 
space to mounting height ratio.  
Flood Lighting: Terms related to flood lighting, Types of fixtures and their suitable 
applications, Selection of lamp and projector, recommended method for aiming of lamp, 
Calculation of their wattage and number and their arrangement, Calculation of space to 
mounting height ratio. 

Module 5 

Special Features of Aesthetic Lighting: Monument and statue lighting, Sports lighting, 
Hospital lighting, Auditorium lighting 

General Aspects of emergency lighting. Lighting controllers – dimmers, motion and 
occupancy sensors, photo sensors and timers. Lighting system design using software (eg: 
DIALux and Relux).  

Note: Case study of indoor and outdoor lighting design using software may be given as 
assignment.  

Text Books 

       1. D.C. Pritchard Lighting, Routledge, 2016  
       2. Jack L. Lindsey, Applied Illumination Engineering, PHI, 1991 
 
References: 

1. John Matthews Introduction to the Design and Analysis of Building Electrical 
Systems, Springer, 1993  

2. M.A. Cayless, Lamps and Lighting , Routledge, 1996  
3. Craig DiLouie, Advanced Lighting Controls: Energy Savings, Productivity,  

Technology and Applications, CRC Press, 2005. 
4. Lighting Engineering Applied calculations R. H. Simons and A. R. Bean, Routledge;    

1st edition, 2020 
 
 

Course Contents and Lecture Schedule  

No Topic 
No. of 

Lectures 

1 Introduction of Light (7 hours) 

1.1 
Types of illumination, Day lighting.   

1 

1.2 Artificial light sources-Physical processes- Incandescent and Halogen 
lamps, Fluorescent lamps, LPSV and HPSV lamps, mercury vapour 
lamps, metal halide lamps, LED lamps- modern trends. 

2 

1.3 Supplementary artificial lighting and total lighting, Quality of good 
lighting, Factors affecting the lighting-shadow, glare, reflection, Colour 

2 
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rendering and stroboscopic effect. 

1.4 Methods of artificial lighting, Lighting systems-direct, indirect, semi 
direct, semi indirect, Lighting scheme, General and localised, Different 
types of Luminaires. 

2 

2 Measurement of Light. (7 hours) 

2.1 Definition of luminous flux, Luminous intensity, Lumen, Candle power, 
Illumination, M.H.C.P, M.S.C.P, M.H.S.C.P, Lamp efficiency, 
Brightness or luminance. 

2 

2.2 Laws of illumination, Inverse square law and Lambert’s Cosine law, 
Illumination at horizontal and vertical plane from point source. 

2 

2.3 Concept of polar curve, Calculation of luminance and illumination in 
case of linear source, round source and flat source. 

2 

2.4 Measuring apparatus- Goniophotometer, Integrating sphere, lux meter. 1 

3 Design of Interior Lighting  (8 Hours) 

3.1 Definitions of maintenance factor, Uniformity ratio, Direct ratio, 
Coefficients of utilisation and factors affecting it, Illumination required 
for various work planes. 

2 

3.2 Types of fixtures and relative terms used for interior illumination such as 
DLOR and ULOR, Selection of lamp and luminance, Selection of 
utilisation factor, reflection factor and maintenance factor. 

2 

3.3 Determination of Lamp Lumen output taking into account voltage and 
temperature variations, Calculation of wattage of each lamp and no of 
lamps needed, Layout of lamp luminaire, Calculation of space to 
mounting height ratio. 

2 

3.4 Indian standard recommendation and standard practices for illumination 
levels in various areas, Special feature for entrance, staircase, Corridor 
lighting and industrial building. 

2 

4 Design of Outdoor Lighting (10 Hours)  

4.1 Street Lighting - Types of street and their level of illumination required, 
Terms related to street and street lighting, Types of fixtures used and 
their suitable application.   

2 

4.2 Various arrangements in street lighting, Requirements of good street 
lighting, Selection of lamp and luminaire,   Calculation of illumination 
level available on road.  Calculation of their wattage and number and 
their arrangement, Calculation of space to mounting height ratio.  

2 

4.3 Tunnel Lighting, Calculation of their wattage and number and their 2 
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arrangement, Calculation of space to mounting height ratio. 
4.4 Flood Lighting: Terms related to flood lighting, Types of fixtures and 

their suitable applications, Selection of lamp and projector, 
Recommended method for aiming of lamp. 

2 

4.5 Flood Lighting: Calculation of their wattage and number and their 
arrangement, Calculation of space to mounting height ratio. 

2 

5 Special Features of Aesthetic and Emergency lighting (6 Hours) 

5.1  Monument and  statue lighting, Sports lighting 2 

5.2  Hospital lighting, Auditorium lighting 1 

5.3 General Aspects of emergency lighting,  Lighting controllers – dimmers, 
motion and occupancy sensors, photo sensors and timers 

2 

5.4 Lighting system design using software 1 
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 MCN401 INDUSTRIAL SAFETY 
ENGINEERING 

CATEGORY L T P CREDIT 

MCN 2 1 0 - 

Preamble: The course is intended to give knowledge of various safety management principles, 

various safety systems, various machine guarding devices, hazard identification techniques, 

energy sources, systems & applications and the need in the present context. Learners will be 

able to compare different hazard identification tools and choose the most appropriate based on 

the nature of industry. It aims to equip students in working with projects and to take up research 

work in connected areas 

Prerequisite: Nil 

Course Outcomes: After the completion of the course the student will be able to 

CO1 
Describe the theories of accident causation and preventive measures of industrial 
accidents. (Cognitive Knowledge level: Understand) 

CO2 
Explain about personal protective equipment, its selection, safety performance & 
indicators and importance of housekeeping. (Cognitive Knowledge level: 
Understand) 

CO3 
Explain different issues in construction industries. (Cognitive Knowledge level: 
Understand) 

CO4 
Describe various hazards associated with different machines and mechanical 
material handling. (Cognitive Knowledge level: Understand) 

CO5 
Utilise different hazard identification tools in different industries with the 
knowledge of different types of chemical hazards. (Cognitive Knowledge level: 
Apply) 
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Mapping of course outcomes with program outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2 2 2 2 1 

CO2 2 1 2 1 1 1 1 1 

CO3 2 2 2 1 1 1 1 1 1 1 

CO4 2 2 2 1 1 1 1 1 1 1 

CO5 2 2 2 1 1 1 1 1 1 1 1 

Abstract POs defined by National Board of Accreditation 

PO1 Engineering Knowledge PO7 Environment and Sustainability 

PO2 Problem Analysis PO8 Ethics 

PO3 Design/Development of solutions PO9 Individual and team work 

PO4 Conduct investigations of complex problems PO10 Communication 

PO5 Modern tool usage PO11 Project Management and Finance 

PO6 The Engineer and Society PO12 Life long learning 

Assessment Pattern 

Continuous Assessment Tests 
End Semester Examination 

1 2 

Remember 10 10 10 

Understand 20 20 20 

Apply 20 20 70 

Analyse 

Evaluate 

Create 
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Mark distribution: 

Total Marks CIE Marks ESE Marks ESE Duration 

150 50 100 3 hours 

Continuous Internal Evaluation Pattern: 
Attendance : 10 marks 

Continuous Assessment - Test : 25 marks 

Continuous Assessment - Assignment : 15 marks 

Internal Examination Pattern: 

Each of the two internal examinations has to be conducted out of 50 marks. First series test shall 

be preferably conducted after completing the first half of the syllabus and the second series test 

shall be preferably conducted after completing remaining part of the syllabus. There will be two 

parts: Part A and Part B. Part A contains 5 questions (preferably, 2 questions each from the 

completed modules and 1 question from the partly completed module), having 3 marks for each 

question adding up to 15 marks for part A. Students should answer all questions from Part A. 

Part B contains 7 questions (preferably, 3 questions each from the completed modules and 1 

question from the partly completed module), each with 7 marks. Out of the 7 questions, a student 

should answer any 5. 

End Semester Examination Pattern: 

There will be two parts; Part A and Part B. Part A contains 10 questions with 2 questions from 

each module, having 3 marks for each question. Students should answer all questions. Part B 

contains 2 questions from each module of which a student should answer any one. Each question 

can have maximum 2 sub-divisions and carries 14 marks. 
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Syllabus 

MCN401- Industrial Safety Engineering (35 hrs) 

Module I (Safety introduction- 5 hrs) 

Need for safety. Safety and productivity. Definitions: Accident, Injury, Unsafe act, Unsafe 

Condition, Dangerous Occurrence, Reportable accidents. Theories of accident causation. Safety 

organization- objectives, types, functions, Role of management, supervisors, workmen, unions, 

government and voluntary agencies in safety. Safety policy. Safety Officer-responsibilities, 

authority. Safety committee-need, types, advantages. 

Module II (Personal protection in work environment- 7 hrs) 

Personal protection in the work environment, Types of PPEs, Personal protective equipment- 

respiratory and non-respiratory equipment. Standards related to PPEs. Monitoring Safety 

Performance: Frequency rate, severity rate, incidence rate, activity rate. Housekeeping: 

Responsibility of management and employees. Advantages of good housekeeping. 5 s of 

housekeeping. Work permit system- objectives, hot work and cold work permits. Typical 

industrial models and methodology. Entry into confined spaces. 

Module III (Safety issues in construction- 7 hrs) 

Introduction to construction industry and safety issues in construction Safety in various 

construction operations – Excavation and filling – Under-water works – Under-pinning & 

Shoring – Ladders & Scaffolds – Tunneling – Blasting – Demolition – Confined space – 

Temporary Structures. Familiarization with relevant Indian Standards and the National Building 

Code provisions on construction safety. Relevance of ergonomics in construction safety. 

Ergonomics Hazards - Musculoskeletal Disorders and Cumulative Trauma Disorders. 

Module IV (Safety hazards in machines- 8 hrs) 

Machinery safeguard-Point-of-Operation, Principle of machine guarding -types of guards and 

devices. Safety in turning, and grinding. Welding and Cutting-Safety Precautions of Gas 
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welding and Arc Welding. Material Handling-Classification-safety consideration- manual and 

mechanical handling. Handling assessments and techniques- lifting, carrying, pulling, pushing, 

palletizing and stocking. Material Handling equipment-operation & maintenance. Maintenance 

of common elements-wire rope, chains slings, hooks, clamps. Hearing Conservation Program in 

Production industries. 

Module V (Hazard identification and analysis- 8 hrs) 

Hazard and risk, Types of hazards –Classification of Fire, Types of Fire extinguishers, fire 

explosion and toxic gas release, Structure of hazard identification and risk assessment. 

Identification of hazards: Inventory analysis, Fire and explosion hazard rating of process plants 

- The Dow Fire and Explosion Hazard Index, Preliminary hazard analysis, Hazard and

Operability study (HAZOP)) – methodology, criticality analysis, corrective action and follow-up.

Control of Chemical Hazards, Hazardous properties of chemicals, Material Safety Data Sheets

(MSDS).

Text Books: 

1. R.K Jain (2000) Industrial Safety, Health and Environment management systems, Khanna
Publications.

2. Paul S V (2000), Safety management System and Documentation training Programme
handbook, CBS Publication.

3. Krishnan, N.V. (1997). Safety management in Industry. Jaico Publishing House, New
Delhi.

4. John V. Grimaldi and Rollin H.Simonds. (1989) Safety management. All India Traveller
Book Seller, Delhi.

5. Ronald P. Blake. (1973). Industrial safety. Prentice Hall, New Delhi.

6. Alan Waring. (1996). Safety management system. Chapman & Hall, England.

7. Vaid, K.N., (1988). Construction safety management. National Institute of Construction
Management and Research, Mumbai.

8. AIChE/CCPS. (1992). Guidelines for Hazard Evaluation Procedures. (second edition).
Centre for Chemical Process Safety, American Institute of Chemical Engineers, New
York.
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Course Level Assessment Questions: 

Course Outcome 1 (CO1): 

1. Which are the various accident causation theories? Explain.

2. Define terms: Accident, Reportable accident, Dangerous occurrence.

Course Outcome 2 (CO2): 

1. Discuss different types of personal protective equipment

2. Discuss about how to compare the safety performance of two industries.

3. Discuss the significance of work permit system in accident prevention.

Course Outcome 3 (CO3): 

1. Distinguish ladders and scaffolds along with their safety features.

2. Discuss the safety requirement for a confined space entry.

3. Explain the important provision in the National Building Code.

Course Outcome 4 (CO4): 

1. Explain the various principles used in machine guarding.

2. Explain the issues in mechanical material handling.

Course Outcome 5 (CO5): 

1. Selection of different types of fire extinguishers accordance to type of fire.

2. Conduct a HAZOP study for a batch rector of your choice.

3. Determine different types of Chemical hazards associated with industries
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Model Question Paper 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 

VII SEMESTER B. TECH DEGREE EXAMINATION 

        MCN401- INDUSTRIAL SAFETY ENGINEERING 

Maximum: 100 Marks Duration: 3 hours 

PART A 

Answer all questions, each question carries 3 marks 

1. Differentiate Unsafe act and Unsafe conditions with suitable examples

2. Discuss the significance of a safety committee in improving the safety performance of an
industry

3. Which are the different types of permit? Highlight its suitability.

4. Which are five ‘S’ used in housekeeping?

5. List the various safety features of ladders.

6. How safety of the workers can be ensured during a demolition operations.

7. Which are the hazards associated with manual material handling?

8. Discuss the safety issues of Gas welding operations.

9. Differentiate Hazard and Risk.

10. Why MSDS is mandatory for chemical products.

(10 X 3 = 30 Marks) 

PART B 

Answer one full question from each module 

Module 1 

11. List the various accident causation theories and explain any one in details. (14 Marks)

12. a)  Discuss the significance of safety policy in reducing the accidents. (4 Marks) 

b) Safety and productivity are the two sides of a coin’. Are you agreeing with this
statement?  Explain with your arguments. (10 Marks) 

Module 2 

13. a) Classify the personal protective equipment. List the suitability of at least fifteen types of

PPEs. (10 Marks)
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b) How will you calculate the frequency rate? Explain with an example.      (4 Marks) 

14. a) How will you compare the safety performance of two industries? Explain with suitable
example. (10 Marks) 
b) Which are the steps to be followed in confined space entry to protect the life a worker.

         (4 Marks) 

Module 3 

15. Discuss the safety and fire protection facilities required for a high rise building as per
National building code.    (14 Marks) 

16. a)  Identify the various hazards during the different stages of building construction.

(7 Marks) 

b) Discuss the important types of ergonomic hazards associated with industries.(7 Marks)

Module 4 

17. Which are the various types of machine guarding devices used industries. Discuss the
suitability of each machine guarding devices. (14 Marks) 

18. With suitable sketches briefly explain seven defects of wire ropes. (14 Marks) 

Module 5 

19. What is Hazard and Operability Analysis? How do you conduct a HAZOP analysis?

(14 Marks) 

20. Discuss about different types of chemical hazards. (14 Marks) 
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Course Contents and Lecture Schedule 

No. Topic 

No. of Lectures/ 
Tutorials 

L-T

1 Introduction to Industrial safety Engineering 

1.1 Need for safety. Safety and productivity. Definitions: Accident, 
Injury, Unsafe act, Unsafe Condition, Dangerous Occurrence. 
Reportable accidents 

1 

1.2 Theories of accident causation. Safety organization. 2 

1.3 Role of management, supervisors, workmen, unions, 
government and voluntary agencies in safety. 

3 

1.4 Safety Officer-responsibilities, authority. 4 

1.5 Safety committee-need, types, advantages. 5 

2 Personal protection in the work environment 

2.1 Types of PPEs, respiratory and non-respiratory equipment. 6 

2.2 Standards related to PPEs 7 

2.3 Monitoring Safety Performance: Frequency rate, severity rate 8, 

2.4 Monitoring Safety Performance: incidence rate, activity rate. 9 

2.5 
Housekeeping: Responsibility of management and employees. 
Advantages of good housekeeping. 5 s of housekeeping. 

10 

2.6 Work permit system- objectives, hot work and cold work permits. 11 

2.7 Typical industrial models and methodology. Entry into confined 
spaces. 

12 

3 Introduction to construction industry and safety 

3.1 Excavation and filling – Under-water works – Under-pinning & 
Shoring 

13 

3.2 Ladders & Scaffolds – Tunneling 14 

3.3 Blasting –Demolition – Confined space 15 

3.4 Familiarization with relevant Indian Standards and the National 
Building Code provisions on construction safety. 

16 

3.5 Relevance of ergonomics in construction safety. 17 

3.6 Ergonomics Hazards 18 
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3.7 Musculoskeletal Disorders and Cumulative Trauma Disorders. 19 

4 Machinery safeguard 

4.1 Point-of-Operation, Principle of machine guarding - 20 

4.2 Types of guards and devices. 21 

4.3 Safety in Power Presses, primary & secondary operations - shearing 
-bending - rolling – drawing.

22 

4.4 Safety in turning, boring, milling, planning and grinding. 23 

4.5 Welding and Cutting-Safety Precautions of Gas welding and Arc 
Welding, 

24 

4.6 Cutting and Finishing. 25 

4.7 
Material Handling-Classification-safety consideration- 
manual and mechanical handling. Handling assessments and 
techniques- lifting, carrying, pulling, pushing, palletizing and 
stocking. 

26 

4.8 Material Handling equipment-operation & maintenance. 
Maintenance of common elements-wire rope, chains slings, 
hooks, clamps 

27 

5 Hazard identification 

5.1 Hazard and risk, Types of hazards – Classification of Fire 28 

5.2 Types of Fire extinguishers fire, explosion and toxic gas release. 29 

5.3 Inventory analysis, Fire and explosion hazard rating of process plants 30 

5.4 The Dow Fire and Explosion Hazard Index. 31 

5.5 Preliminary hazard analysis, Hazard and Operability study (HAZOP) 32 

5.6 Chemical hazard- Classifications, Control of Chemical Hazards. 33 

5.7 Hazardous properties of chemicals 34 

5.8 Material Safety Data Sheets (MSDS). 35 
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CODE COURSE NAME CATEGORY L T P CREDIT 

MET445 
RENEWABLE ENERGY 

ENGINEERING 
OEC 2 1 0 3 

 
Preamble: The course is intended to give knowledge of various renewable energy sources, 
systems and applications and the need in the present context. Students will be able to 
compare different renewable energy techniques and choose the most appropriate based on 
local conditions. To equip students in working with projects and to take up research work in 
connected areas. 
 
Prerequisite: Nil 
 
Course Outcomes: After completion of the course the student will be able to 

CO1 
Explain renewable energy sources and evaluate the implication of renewable energy. 
To predict solar radiation at a location 

CO2 Explain solar energy collectors, storages, solar cell characteristics and applications   

CO3 
Explain the different types of wind power machines and control strategies of wind 
turbines  

CO4 Explain the ocean energy and conversion devices and different Geothermal sources  

CO5 
Explain biomass energy conversion devices. Calculate the Net Present value  and 
payback period  

 
Mapping of course outcomes with program outcomes 
 

 
PO 
1 

PO 
2 

PO 
3 

PO 
4 

PO 
5 

PO 
6 

PO 
7 

PO 
8 

PO 
9 

PO 
10 

PO 
11 

PO 
12 

CO 1 3           3 

CO 2 3 3   1 1 1    1 3 

CO 3 3 3   1 1 1    1 3 

CO 4 3 3   1 1 1    1 3 

CO 5 3 3   1 1 1    1 3 

 
Assessment Pattern 

Bloom’s Category Continuous Assessment 
Tests End Semester Examination 

1 2 
Remember 10 10 10 
Understand 20 20 20 
Apply 20 20 70 
Analyse    
Evaluate    
Create    
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Mark distribution 

Total Marks CIE ESE ESE Duration 

150 50 100 3 hours 

 

Continuous Internal Evaluation Pattern:  

Attendance     : 10 marks 
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project  : 15 marks 
 
End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A 
contain 10 questions with 2 questions from each module, having 3 marks for each question. 
Students should answer all questions. Part B contains 2 questions from each module of which 
student should answer any one. Each question can have maximum 2 sub-divisions and carry 
14 marks.  

 

Course Level Assessment Questions: 
 
Course Outcome 1 (CO1): 

1. What are the main renewable energy sources? Advantages and limitations  
2. What is energy efficiency? How is it different from renewable energy use?  
3. Define terms : Angle of Incidence, Declination, Solar constant 

 
Course Outcome 2 (CO2): 

1. Discuss different types of solar collectors  
2. Discuss about different types of thermal storage devices  
3. Draw the I-V characteristics of Solar cell under varying temperature and 

irradiation level 
 
Course Outcome 3 (CO3): 

1. Types of wind turbine and components 
2. Difference between wind mill and wind turbine  
3. Explain importance of drag and lift force in wind power generation. 

 
Course Outcome 4 (CO4): 

1. Explain with neat sketch the working of hybrid OTEC system 
2. Explain with neat sketch the vapour dominated geothermal system 

 
Course Outcome 5 (CO5): 

1. Distinguish between Fixed dome plant and floating dome type biomass plant. 
2. Write a short note on solar saving.  
3. Derive expression for payback period  
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MODEL QUESTION PAPER 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 

VII SEMESTER B.TECH DEGREE EXAMINATION 

MET445 RENEWABLE ENERGY ENGINEERING 

Maximum: 100 Marks       Duration: 3 hours 

PART A 

Answer all questions, each question carries 3 marks 

1. Discuss in brief advantages of renewable energy. 
2. Explain the following terms related to solar geometry (i) Hour Angle ((ii) Zenith 

Angle (iii) Surface azimuth angle  
3. List different types of solar collectors  
4. Discuss about solar pond 
5. List the different methods used to estimate wind speed at a location. 
6. What are the advantages of wind energy conversion systems? 
7. List the geothermal resources. 
8. Discuss advantages and disadvantages of a tidal power plant  
9. Name the different processes used for hydrogen production 
10. List the need for economic analysis of renewable energy system.  

(10 X 3 = 30 marks) 

PART B 
Answer one full question from each module 

                                                             Module 1 

11. Elucidate the necessity of energy storage in the context of renewable sources of 
energy                                                                                                      (14 Marks )                                                             

12. (a) Calculate the number of daylight hours in Srinagar for 22nd June .The latitude 
of Srinagar as 34⁰05’N.                                                                             (4 Marks)                          
(b) Compare the construction and working of Pyranometer and Pyrheliometer.                   
                                                                                                                 (10 Marks) 

                                                       Module 2 

13. (a) How solar thermal power plants classified. List the methods for converting 
solar energy into electric power       (10 Marks) 

(b) Briefly explain the applications of a solar PV system..               (4 Marks) 
14. (a) Draw and explain the operation of flat plate collectors.                     (10 Marks) 
(b) Explain the thermal methods of energy storage                                        (4 Marks) 

 

Model Question Paper 
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Module 3 
15. With a neat diagram explain the construction of a propeller type wind power 

system                                                                                                    (14 marks)   
16. (a) Derive the expression for power in the wind turbine.                      ( 7 marks)  
b) Explain  control mechanism in wind turbines                                          (7 marks) 

 
Module 4 

17. State the principle of Ocean Thermal Energy Conversion (OTEC). Explain 
working of closed cycle OTEC system.                                   (14 marks) 

18. . Explain binary cycle Geothermal system                                    (14 marks) 
 

Module 5 
19. Explain the construction and working of KVIC (floating type) bio gas plant       

                                                                                                               (14 marks) 
20. a.Define (1) Payback time (2) Return on investment . 

(3) Life cycle cost                                                                       (6 marks) 
b. A solar PV system consisting with two lamps, a battery and other associated 
components cost Rs. 55000. The cost of conventional energy saved due to its 
installation is Rs. 4000 in the first year and this cost inflates at the rate of 5 % 
per year. Assume discounting rate is 9%. Calculate the payback period of the 
system with and without discounting                                                     (8 marks)                                                                                  

 
 

Syllabus 

Module 1 
The Energy Scenario- Commercial energy sources -World’s production and reserves- 
India’ Production and reserves, Energy Alternatives, Need for alternatives –solar option-
nuclear options 
Principles of solar radiation : Solar radiation outside the earth’s atmosphere and at the 
earth’s surface , Solar Constant, Basic Sun-Earth Angles, Instruments for measuring solar 
radiation and sunshine , Solar radiation data 
 
Module 2 
Solar Energy collectors: Solar thermal collectors -Flat plate collectors –Solar concentrators 
(parabolic trough, parabolic dish, Central Tower Collector) –Solar Air Heaters  
Solar thermal electric power generation -Thermal Energy storage, sensible heat storage, 
latent heat storage , Thermo chemical storage , photovoltaic system for power generation , 
Solar pond -Solar Cells-Types of solar cells , principle of working  and performance 
characteristics, Production process- Block diagram only  
Applications- Solar space heating and cooling of buildings, solar pumping, solar cooker, 
solar still, solar drier, solar refrigeration and air-conditioning, heliostat, solar furnace 
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 Module 3 
Wind Energy- classification of wind turbines and power performance curve, Energy in 
wind, calculation of energy content, Power coefficients, Betz limit theory, , tip speed ratio, 
solidity of turbine’ power control strategies, Basic principles of Wind Energy Conversion 
Systems (WECS), Classification of WECS, Parts of WECS 
 
Module 4 
Ocean Energy – Devices for Wave Energy conversion, Ocean Thermal Energy Conversion 
(OTEC): Principle of OTEC system, Methods of OTEC power generation – Open Cycle 
(Claude cycle), Closed Cycle (Anderson cycle) and Hybrid cycle (block diagram 
description of OTEC);  Geothermal energy: Introduction, hot dry rock resources, magma 
resources, vapor and liquid dominated systems, binary cycle, advantages and disadvantages 
 
Module 5  
Bio Mass Energy- Biomass conversion technologies –Bio Gasification, Bio ethanol, Bio 
Diesel , Biogas production from waste biomass, factors affecting biogas generation Bio Gas 
-KVIC and Janata model ,Hydrogen Energy – various routes for production of Hydrogen 
energy,  
Economic Analysis – Initial and annual cost, basic definitions, present worth calculations, 
repayment of loan in equal annual installments, annual savings, cumulative saving and life 
cycle cost, economic analysis of add on solar system, payback period(derivation) 
 

Text Books: 
1. S P Sukhatme , J K Nayak, Solar Energy: Principles of Thermal Collection and 

Storage, Mc Graw Hill ,2015 
2. Tiwari G N, Ghosal M K ,Fundamentals of renewable energy sources, Alpha Science 

International Ltd.,2007 
3. Jefferson W Tester et.a., Sustainable Energy Choosing among options,PHI,2006 

 
Reference Books: 

1. D.P. Kothari Renewable energy resources and emerging technologies, 
Prentice Hall of India Pvt. Ltd,2011 

2. Mehmet KanoğluYunus A. Çengel John M. Cimbala , Fundamentals and Applications 
of Renewable Energy, Mc Graw Hill ,2019  

3. Roland Wengenmayr, Thomas Buhrke, ‘Renewable Energy: Sustainable energy 
concepts for the future, Wiley – VCH, 2012 
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Course Contents and Lecture Schedule 
 

No. Topic No. of Lectures 

1 The Energy Scenario (5) 

1.1 
Commercial energy sources -World’s production and 
reserves India’ Production and reserves 

1 

1.2 
,Energy Alternatives- Need for alternatives –solar 
options 

1 

 Principles of solar radiation  

1.3 
Solar radiation outside the earth’s atmosphere and at 
the earth’s surface , Solar Constant, 

1 

1.4 
Basic Sun-Earth Angles, Instruments for measuring solar 
radiation and sunshine , Solar radiation data 
 

2 

2 Solar Energy (11) 

2.3 Solar thermal collectors -Flat plate collectors  2 

2.4 
Solar concentrators (parabolic trough, parabolic dish, 
Central Tower Collector 

2 

2.5 
Solar Air Heaters-types - Solar thermal electric power 
generation  Thermal Energy storage, sensible heat storage, 
latent heat storage , Thermo chemical storage 

2 

2.7 Photovoltaic system for power generation  2 

2.8 
Solar Cells-Types of solar cells , principle of working  and 
performance characteristics, Production process- Block 
diagram only 

2 

2.9 

Applications- Solar space heating and cooling of buildings, 
solar pumping, solar cooker, solar still, solar drier, solar 
refrigeration and air-conditioning, heliostat, solar furnace 
 

1 

3 Wind Energy (6) 

3.1 Classification of wind turbines  1 

3.2 
power performance curve, Energy in wind, calculation of 
energy content,  

2 

3.3 
Power coefficients, Betz limit theory, , tip speed ratio, 
solidity of turbine’ power control strategies 

2 

3.4 
Basic principles of Wind Energy Conversion Systems 
(WECS), Classification of WECS, Parts of WECS 
 

1 

4 Ocean Energy (6) 

4.1 Devices for Wave Energy conversion Ocean Thermal 
Energy Conversion (OTEC): Principle of OTEC system, 

1 
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4.2 
Methods of OTEC power generation – Open Cycle (Claude 
cycle), Closed Cycle (Anderson cycle) and Hybrid cycle 
(block diagram description of OTEC) 

2 

4.3 
Geothermal energy: Introduction  , hot dry rock resources, 
magma resources 

1 

4.4 
vapor and liquid dominated systems, binary cycle, 
advantages and disadvantages 

2 

5 Bio Mass Energy (8) 

5.1 
Biomass conversion technologies –Bio Gasification, Bio 
ethanol, Bio Diesel 

1 

5.2 
Biogas production from waste biomass, factors affecting 
biogas generation Bio Gas -KVIC and Janata model. 

2 

5.3 Hydrogen Energy – various routes for production of 
Hydrogen energy 

1 

5.3 Economic Analysis – Initial and annual cost, basic 
definitions,  

1 

5.4 
present worth calculations, repayment of loan in equal 
annual installments, annual savings, cumulative saving and 
life cycle cost 

2 

5.5 
economic analysis of add on solar system, payback 
period(derivation) 

1 
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CST415 INTRODUCTION TO 
MOBILE COMPUTING 

CATEGORY L T P CREDIT YEAR OF 
INTRODUCTION 

OEC 2 1 0 3 2019 

 

Preamble: The purpose of this course is to prepare learners to understand the functionalities 

and design considerations of mobile computing. The course content is designed to cover the 

mobile computing architecture, features of different communication systems and major 

elements of mobile security and next generation computer systems. This course enables the 

learners to acquire advanced concepts on mobile and ad-hoc networks.  

  

Prerequisite: A good knowledge of data communication and computer networks. 

 

Course Outcomes: After the completion of the course the student will be able to 

 

CO# Course Outcomes 

CO1 Describe the mobile computing applications, services, design considerations 
and architectures(Cognitive knowledge: Understand) 

CO2 Identify the technology trends for cellular wireless networks(Cognitive 
knowledge:Understand) 

CO3 Summarize the Short Messaging Service and General Packet Radio Service 
(Cognitive knowledge: Understand) 

CO4 Outline the LAN technologies used in mobile communication (Cognitive 
knowledge: Understand) 

CO5 Describe the security protocols and apply suitable security algorithm to 
secure the communication (Cognitive knowledge: Apply) 

CO6 Explain the fundamental concepts of next generation mobile 
networks(Cognitive knowledge: Understand) 
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Mapping of course outcomes with program outcomes 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1             

CO2             

CO3             

CO4             

CO5             

CO6             

 
 

Abstract POs defined by National Board of Accreditation 

PO# Broad PO PO# Broad PO 

PO1 Engineering Knowledge  PO7 Environment and Sustainability  

PO2 Problem Analysis  PO8 Ethics  

PO3 Design/Development of solutions  PO9 Individual and team work  

PO4 Conduct investigations of complex problems  PO10 Communication  

PO5 Modern tool usage   PO11 Project Management and Finance  

PO6 The Engineer and Society  PO12 Life long learning  

 
Assessment Pattern 
 

Bloom’s Category 
Continuous Assessment Tests End Semester Examination 

(%) Test 1 (%) Test 2 (%) 

Remember 30 30 30 

Understand 50 50 50 

Apply 20 20 20 

Analyse    

Evaluate    

COMPUTER SCIENCE AND ENGINEERING



 

Create    

 
Mark Distribution 
 

Total Marks CIE Marks ESE Marks ESE Duration 

150 50 100 3 

 
 
Continuous Internal Evaluation Pattern:  

Attendance    : 10 marks 

Continuous Assessment Test  : 25 marks 

Continuous Assessment Assignment : 15 marks  

 

Internal Examination Pattern:  

Each of the two internal examinations shall be conducted for 50 marks. First series test shall 

be conducted preferably after completing the first half of the syllabus and the second series 

test shall be conducted preferably after completing the remaining part of the syllabus. There 

shall be two parts for the question paper: Part A and Part B. Part A shall contain five questions 

(preferably, two questions each from the fully completed modules and one question from the 

partly covered module), having three marks for each question adding up to 15 marks for part 

A. A student is expected to answer all questions from Part A. Part B shall contain seven 

questions (preferably, three questions each from the fully completed modules and one question 

from the partially completed module), each having seven marks. Out of the seven questions, a 

student is expected to answer any five. 

 

End Semester Examination Pattern: 

There shall be two parts; Part A and Part B. Part A shall contain 10 questions with 2 questions 

from each module, having 3 marks for each question. A student is expected to answer all 

questions from Part A. Part B shall contain 2 questions from each module, out of which a 

student is expected to answer any one. Each question shall have a maximum of two sub-

divisions and shall carry 14 marks. 
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Syllabus 
 

Module-1 (Mobile Computing Architecture) 

Introduction to mobile computing – Functions, Devices, Middleware and gateways, 
Applications and services, Limitations. Mobile computing architecture – Internet: The 
ubiquitous network, Three-tier architecture, Design considerations for mobile computing. 

 

Module-2 (Communication Systems) 

Mobile computing through telephony - Evolution of telephony, Multiple access 
procedures - Frequency Division Multiple Access (FDMA), Time Division Multiple 
Access (TDMA), Code Division Multiple Access (CDMA), Space Division Multiple 
Access (SDMA). Satellite communication systems – Basics, Applications, Geostationary 
Earth Orbit (GEO), Low Earth Orbit (LEO), Medium Earth Orbit (MEO), Satellite 
phones. Mobile computing through telephone – Interactive Voice Response (IVR) 
architecture, Overview of voice software, Developing an IVR application. Global System 
for Mobile Communication (GSM) - Introduction, Architecture, Entities, Call routing, 
Mobility management, Frequency allocation, Authentication and security. 
 
Module-3 (Short Messaging Service and General Packet Radio Service) 
Short Message Service (SMS) – Strengths, Architecture, Value added services, Accessing 
the SMS bearer. General Packet Radio Service (GPRS) – Architecture, Network 
operations, Data services, Applications, Limitations, Billing and charging.  
 

Module-4 (Wireless Local Area Networks) 
Wireless Local Area Network (WLAN) - Advantages, Evolution, Applications, 
Architecture, Mobility, Security, Deploying WLAN. Wireless Local Loop (WLL) – 
Architecture. High Performance Radio Local Area Network (HIPERLAN). WiFi Vs 3G.  

 

Module-5 (Mobile Security and Next Generation Networks) 

Security issues in mobile computing - Information security, Security techniques and 
algorithms, Security protocols. Next generation networks – The Converged Scenario, 
Narrowband to broadband, Orthogonal Frequency Division Multiplexing (OFDM), Multi 
Protocol Label Switching (MPLS), Wireless Asynchronous Transfer Mode (WATM), 
Multimedia broadcast services.  
 
Text Books 
1. Asoke K. Talukder, Hasan Ahmad, Roopa R Yavagal, Mobile Computing 

Technology- Application and Service Creation, 2nd Edition, McGraw Hill Education. 
2. Schiller J., Mobile Communications, 2/e, Pearson Education, 2009.  
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Reference Books 

1. Andrew S. Tanenbaum, Computer Networks, 6/e, PHI. 
2. Theodore S. Rappaport, Wireless Communications Principles and Practice, 2/e, PHI, 

New Delhi, 2004. 
3. Curt M. White, Fundamentals of Networking and Communication 7/e, Cengage learning.  

 
Course Level Assessment Questions 

 
Course Outcome 1 CO1): 

1. Describe the design considerations in mobile computing. 
2. Give five examples of mobile computing applications.  

Course Outcome 2 (CO2): 
1. Draw a call flow diagram for a theatre ticket booking system. 
2. Illustrate the GSM architecture with figure. 

Course Outcome 3 (CO3):  
1. Illustrate the billing and charging services in GPRS. 
2. Describe the SMS architecture. 

Course Outcome 4 (CO4):  
1. Compare IEEE 802.11, HIPERLAN with respect to their ad-hoc capabilities. 
2. Discuss the security mechanism used in WLAN. 

Course Outcome 5 (CO5):  
1. With the help of a suitable example, show the working of Diffie-Hellman key 

exchange algorithm.     
2. Bob chooses 7 and 11 as two prime numbers and chooses e as 13. Find an 

appropriate value for d and decrypt the plaintext 5 send by Alice to Bob. 
3. Describe the security issues in mobile computing. 

Course Outcome 6 (CO6):  
1. Describe WATM and Multimedia broadcast services. 
2. Describe the significance of Orthogonal Frequency Division Multiplexing 

(OFDM) in next generation networks. 
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Model Question Paper 

 
QP CODE:          PAGES: 3 
 
Reg No:_______________ 
Name:_________________ 

 
APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY  

SEVENTH SEMESTER B.TECH DEGREE EXAMINATION, MONTH & YEAR 

Course Code: CST415 

Course Name : INTRODUCTION TO MOBILE COMPUTING 

Max Marks: 100        Duration: 3 Hours 

PART-A 
(Answer All Questions. Each question carries 3 marks) 

 

1.  Explain the different types of middleware and gateways required in mobile 
computing. 

 

2.  List any six limitations of mobile computing.  

3.  Compare and contrast the satellite systems – GEO, LEO and MEO.  

4.  How is frequency allocation done in GSM?  

5.  What are the various strengths of SMS?  

6.  How is billing and charging done in GPRS?  

7.  What are the different types of Wireless LANs?  

8.  Describe the architecture of a Wireless Local Loop.  

9.  Explain the key features of TLS protocol.  

10.  How are attacks classified?  
(10x3=30) 

 Part B 

(Answer any one question from each module. Each question carries 14 Marks) 

 

11.  (a) Describe any four mobile computing functions. (4) 

(b) Explain the three-tier architecture of mobile computing with figure.              (10) 

OR 
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12.  (a) Describe the significance and functions of core, edge and access network. (6) 

(b) Explain the terms (i) Client Context Manager (ii) Policy Manager (iii) Security 
Manager (iv) Adaptability Manager  

(8) 

13.  (a) Why is multiple access important? With the help of suitable examples, explain 
the various multiple access techniques. 

(7) 

(b) Describe the different algorithms used for security and authentication in GSM.   (7) 

OR 

14.  (a) Show how call routing is done in GSM.  Give an example.  (7) 

(b) Explain the process of handover. How does handover differ from roaming? (7) 

15.  (a) With the help of neat sketches, explain the difference between Short Message 

Mobile Terminated (SM MT) and Short Message Mobile Originated (SM MO) 

messages. 

(6) 

(b) Explain the network operations in GPRS.    (8) 

OR 

16.  (a) How does operator-centric pull differ from operator-independent push and pull? (7) 

(b) Describe the data services and applications of GPRS. (7) 

17.  (a) Compare the HIPERLAN and OSI layered architecture. (4) 

 (b) Explain the 802.11 architecture.                     (10) 

OR 

18.  (a) Compare 3G and WiFi.   (7) 

(b) Explain the HIPERLAN communication models with suitable diagrams. (7) 

19.  (a) Given p = 7, q = 17 and e = 5. Find the value of d and also encrypt the message 
P = 65 using RSA. 

(7) 

(b) Explain the role of MPLS in service provisioning. (7) 

OR 

20.  (a) With the help of a suitable example, show the working of Diffie-Hellman key 
exchange algorithm. 

(7) 

(b) Explain the features of any three multimedia broadcast services.    (7) 

 

COMPUTER SCIENCE AND ENGINEERING



 

 
TEACHING PLAN 

 

No Contents No.of 
Lecture Hrs 

(35 hrs) 

Module-1 (Mobile Computing Architecture) (6 hrs) 

1.1 Introduction to mobile computing – Functions, Devices, 
Middleware and gateways 

1 

1.2 Applications, services, limitations, Internet: The ubiquitous 

network 

1 

1.3 Three-tier architecture (Lecture 1) 1 

1.4 Three-tier architecture (Lecture 2) 1 

1.5 Design considerations for mobile computing (Lecture 1) 1 

1.6 Design considerations for mobile computing (Lecture 2) 1 

Module-2 (Communication Systems) (7hrs) 

2.1 
Evolution of telephony, Multiple access procedures – 

FDMA, TDMA, CDMA, SDMA 
1 

2.2 
Satellite communication systems – GEO, MEO, LEO, 

Satellite phones 

1 

2.3 Interactive Voice Response (IVR) architecture, Overview of 

voice software, Developing an IVR application (Call flow 

diagram) 

1 

2.4 Introduction to GSM,Architecture 1 

2.5 GSM entities, Call routing 1 

2.6 Mobility management 1 

2.7 Frequency allocation, Authentication and security 1 

Module-3 (Short Messaging Service and General Packet Radio Service) (8hrs) 

3.1 SMS Strengths, Architecture, Short Message Mobile 
Terminated (SM MT) and Short Message Mobile Originated 
(SM MO) messages 

1 

3.2 SMS Architecture - Operator-centric pull, operator- 1 
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independent push/pull, Value added services 

3.3 Accessing the SMS bearer (Lecture 1) 1 

3.4 Accessing the SMS bearer (Lecture 2) 1 

3.5 GPRS architecture 1 

3.6 Network operations 1 

3.7 Data services, Applications 1 

3.8 Limitations, Billing and charging 1 

Module-4 (Wireless Local Area Networks)  (7 hrs) 

4.1 
WLAN Advantages, Evolution, Applications 

1 

4.2 WLAN Architecture (Lecture 1) 1 

4.3 
WLAN Architecture (Lecture 2) 

1 

4.4 Mobility, Security 1 

4.5 Deploying WLAN 1 

4.6 WLL Architecture, HIPERLAN 1 

4.7 WiFi Vs 3G 1 

Module-5 (Mobile Security and Next Generation Networks) (7hrs) 

5.1 
Information security – Attacks, Components 

1 

5.2 Security techniques and algorithms – Stream Vs Block cipher, 
Symmetric Vs Asymmetric cryptography 

1 

5.3 Security techniques and algorithms – RSA, Diffie Hellman 

Key exchange 

1 

5.4 Security protocols – Secure Socket Layer, Transport Layer 

Security, Wireless Transport Layer Security 

1 

5.5 The Converged Scenario, Narrowband to broadband 1 

5.6 Orthogonal Frequency Division Multiplexing (OFDM) and 
Multi Protocol Label Switching (MPLS)  

1 

5.7 Wireless Asynchronous Transfer Mode (WATM) and 

Multimedia broadcast services 

1 
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CET445 
NATURAL DISASTERS 

AND MITIGATION 
 CATEGORY L T P CREDIT 

YEAR OF 
INTRODUCTION 

OEC 2 1 0 3 2019 

Preamble : Objective of the course is to introduce the concept of disasters, their causes and their 
mitigation and management. 

Prerequisite: Nil 

Course Outcomes: After the completion of the course the student will be able to 

Mapping of course outcomes with program outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO1
0 

PO1
1 

PO12 

CO 1 2 1 - 2  1 2 3  1 - 1 1  3 

CO 2 2 1 - 2  1 2 3  1 - 1 1  3 

CO 3 1 2 2 3  3 3 2 2  2 2 1 3 

CO 4 2 1 3 2 3 2 3 2 2 1 3  3 

CO 5 2 2 3 2 1 3 3  2 1 2 2 3 

CO 1 
Explain interaction between subsystems of earth that give rise to hazards and their 
potential for disasters 

CO 2 Explain the evolving concepts and thoughts of management of hazards and disasters 
CO 3 Analyse the causes behind natural disasters and evaluate their magnitude and impacts 
CO 4 Create management plans for hazards and disasters, and understand the roles of 

agencies involved. 
CO 5 Explain the concept of sustainable development and EIA and their role in mitigating 

disasters 
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Assessment Pattern 

Bloom’s Category Continuous Assessment End Semester 
Examination (marks) Test 1 Marks Test 2 Marks 

Remember 5 5 20 
Understand 5 5 20 
Apply - - - 
Analyse 5.5 5.5 22 
Evaluate 5.5 5.5 22 
Create 4 4 16 

Mark Distribution 

Total Marks CIE (Marks) ESE (Marks) ESE Duration 
150 50 100 3 hours 

  Continuous Internal Evaluation Pattern: 
Attendance : 10 marks 
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course Project : 15 marks 

End Semester Examination Pattern: 
The question consists of two parts- Part A and Part B. Part A consists of 10 questions with 
3marks for each (two questions from each module). Part B consists of two questions from each 
module, out of which one has to be answered. Each question carries 14 marks and can have 
maximum 2 subdivisions. 

Sample Course Level Assessment Questions: 

Course Outcome 1:  
Citing a few examples known to you, discuss how disaster differs from a hazard. 

Course Outcome 2 :  
Compare a few earthquakes in history based on their magnitude and degree of damage. 

Course Outcome 3:  
Discuss how the potentiality for volcanic eruption may be assessed. 

Course Outcome 4:  
Based on any disaster in an infrastructure project, prepare a report on how following EIA rules 
could have abated the disaster. 

Course Outcome 5:  
Prepare a disaster management plan in case of a landslide on a Railway track near to a station. 
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Syllabus 

Text Books 

1. Ariyabandu, M. and Sahni P. “Disaster Risk Reduction in South Asia”, Prentice-Hall
(India), 2003.

2. Valdiya, K.S. “Environmental Geology - Ecology, Resource and Hazard Management”.
McGraw-Hill Education (India) Private Limited. 2013

3. Shaw, R and Krishnamurthy, RR (Ed.) “Disaster Management: Global Problems and
Local Solutions”. Universities Press (India) Ltd. 2009

4. Gupta, H.K. (Ed.), “Disaster management”. Universities Press (India) Ltd. 20038.
5. Jha, M.K. (Ed.) “Natural and Anthropogenic Disasters- Vulnerability, Preparedness and

Mitigation”. Springer, Amsterdam. 2010 
6. Nick Carter. W., “Disaster Management - A Disaster Manager's Handbook”. Asian

Development Bank, Philippines. 1991
7. U.N.O, “Mitigating Natural Disasters, Phenomena, Effects and options, A Manual for

policy makers and planners”, United Nations. New York, 1991

Module Contents Hours 

1 

Hazards and disasters: Introduction to key concepts and terminology: hazard, 
disasters and types of classifications, vulnerability, exposure, risk, crisis, 
emergency, capacity, resilience, Carbon footprint. Effect of subsystems of 
earth. Urbanisation, hazards and disasters.  

3 

2 
Extent and nature of natural hazards, implications of climate change: Earth 
quakes, Volcanoes, Floods. Coastal disasters- Storm surges, Tsunamis, 
mitigation methods. 

8 

3 
Landslides, Soil and soil degradation, erosion and Desertification, Forest 
fires, their mitigation methods.   

7 

4 

Impacts and assessment: Risk Management and Assessment and Disaster 
Management cycle. SWOT Analysis- basic concepts, uses, limitations and 
advantages. Disaster management plan and reports, participation of 
community in disaster management. 

8 

5 

Hazard and disaster management plans for floods, storm surges, landslides, 
earthquakes, forest fires: pre-disaster phase, actual disaster phase, post-
disaster phase- Relief and Amenities, Relief camps, organization, individual 
and community participation, camp layout, food requirement, water needs, 
sanitation, security, information administration. Concepts of EIA and 
sustainable development. Technology in disaster management.  

9 
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York. 2013 
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Model Question Paper 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 
SEVENTH SEMESTER B. TECH DEGREE EXAMINATION 

Course Code: CET445 
Course Name: NATURAL DISASTERS & MITIGATION 

Marks:100  Duration: 3 hours 

PART A 
(Answer all questions. Each question carries three marks) 

1. With a typical example explain how a hazard differs from a disaster
2. Explain the terms: vulnerability and risk and how they contribute to disasters
3. Enumerate natural disasters, and mention their impacts.
4. How are earthquakes caused? What is the connection between earthquake and tsunami?
5. How is soil formed? Why do soils differ in characteristics?
6. Compare creep and solifluction.
7. What is meant by a pre-disaster plan? Give an example.
8. How is environmental impact connected to disasters?
9. Evaluate the pre-disaster measures for landslides.
10. Compare risk and vulnerability assessment.

 PART B 
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 (Answer one full question from each module) 

11. a) Describe how an infrastructure project could trigger disaster. (6) 
b) How does resilience influence the recovery from a disaster? Illustrate with examples.  (8)

OR 
12. Bring out the differences between emergency and disaster. How is the risk for a disaster

assessed? (14) 
13. What are the causes of floods? How do they decide the magnitude of impact? (14) 

OR 
14. Discuss the triggering factors for landslides. Illustrate how they could become disastrous in

the case of an infrastructure project.         (14)

15. Evaluate the factors giving rise to forest fires. Analyse the influence of climate change on
them.

 (14) 
OR 

16. How does desertification occur? Discuss the mitigation measures. (14) 

17. Compare and contrast the concepts of disaster response and recovery with suitable examples.
(14) 

OR 
18. Appraise (with suitable examples) the significance of ideas of relief, rehabilitation,

reconstruction and recovery in disaster management.
(14) 

19. Prepare a disaster management plan for a landslide scenario in a hilly terrain. Discuss the
organisational set up needed for the same.       (14)

OR 
20. Discuss the various factor to be considered in conducting environmental impact assessment of

a highway project, keeping in mind the probable hazards/disasters.    (14)
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No. Topic 
Course 

Outcome 
No. of 
Hrs 

1 Module 1 Total: 3 
1.1 Introduction, Hazard, disaster, their characteristics and effects, 

interaction between subsystems of earth that bring about hazards 
and their intensification. Classification, how development is 
connected to disasters. Disaster cycle 

CO1, CO2 
2 

1.2 Hazard and disaster Terminology: vulnerability and types, 
exposure, risk, capacity, crisis, emergencies, resilience etc. basic 
concepts of carbon footprint    

CO1, CO4 
1 

2 Module 2 Total: 8 

2.1 Natural Disasters: General classification, Causes, types, impact 
of: Earth quakes, volcanoes, floods, storm surges, tsunamis 

CO1, CO2, 
CO3 3 

2.2 Assessment and mitigation of: Floods, types Coastal disasters: 
Earth quakes, volcanoes, floods, storm surges, tsunamis. 

CO1, CO2, 
CO3 

5 

3 Module 3 Total: 7 
3.1 Soil, formation, significance and characteristics. Soil degradation, 

engineering and agricultural methods of prevention 
CO1, CO3, 

CO4 2 

3.2 Desertification: nature and mechanisms, mitigation CO2, CO3, 
CO4 

1 

3.3 Landslides: processes, controlling factors, classification and 
impact and alleviation 

CO2, CO3, 
CO4 

2 

3.4 Forest fires: incidence and means and deterrence CO1, CO3, 
CO4 

2 

4 Module 4 Total: 8 
4.1 Steps in Risk Management and Assessment, Disaster management 

cycle-Prevention, Preparedness, Response, and Recovery 
CO1, CO3, 

CO4 
3 

4.2 SWOT Analysis- concepts, uses, limitations and advantages CO2, CO3, 
CO4 

3 

4.3 Disaster management plan and reports, participation of 
community in disaster management  

CO3, CO4, 
CO5 

2 

5 Module 5 Total: 9 

5.1 

Hazard and Disaster Management: relief camps, organisation and 
amenities. Behavioral aspects of management- psychological 
considerations, training in human professionalism, individual and 
community empowerment    

CO1, CO2, 
CO4 2 

Course Contents and Lecture Schedule 
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5.2 Management of floods, storm surges, landslides, earthquakes, 
forest fires: pre-disaster phase, actual disaster phase, post-disaster 
phase.  Relief and Amenities, Relief camps, organization, camp 
layout, food requirement, water needs, sanitation, security. 

CO3, CO4, 
CO5 5 

5.3 Concepts of EIA and sustainable development. CO5 2 
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