
CO Statements

Course Code 171HS1T01 - ENGLISH – I PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Improve the language proficiency of the students in English with focus

on LSRW skills
- - - - - - - - - 3 - - - -

CO2
Develop communicative competency in the students to speak and write

in formal and informal situations.
- - - - - - - - - 3 - - - -

CO3
Ensure theoretical and practical knowledge of the students about coping

with life.
- - - - - - - - - 3 - - - -

CO4
Interpret things from a scientific perspective without being biased by

emotions.
- - - - - - - - - 3 - - - -

CO5
Inspire, inculcate and inform the stakeholders that inventions and

contributions of great men are valuable and motivation
- - - - - - - - - 3 - - - -

Course Code 171BS1T01- MATHEMATICS-I PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Associate linear differential equations of first order to various physical

problems involving differential equations of first order
3 2 - - - - - - - - - - - -

CO2 Solve linear differential equations of higher order. 3 2 - - - - - - - - - - - -

CO3
Solve linear systems of equations using the concept of rank, Gauss

elimination, Gauss seidal method.
3 2 - - - - - - - - - - - -

CO4 Find the eigen values and eigen vectors. 3 2 - - - - - - - - - - - -

CO5
Associate the concepts of Partial Differentiation to maxima and minima

of functions of several variables and to Partial differential equations.
3 2 - - - - - - - - - - - -
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Course Code 171BS1T02 - MATHEMATICS - II PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Apply various numerical methods to find roots of equations and

interpolating polynomials.
3 2 - - - - - - - - - - - -

CO2
Apply numerical methods to initial value problems and problems

involving integration.
3 2 - - - - - - - - - - - -

CO3
Find the Fourier series of a given function and study the convergence of

the series.
3 2 - - - - - - - - - - - -

CO4 Find the Fourier transforms for given functions. 3 2 - - - - - - - - - - - -

CO5
Apply method of separation of variables to solve one dimensional heat

equation and wave equation and two dimensional laplace equations.
3 2 - - - - - - - - - - - -

Course Code 171BS1T04 - APPLIED PHYSICS PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Make use of the basic concepts of interference and relate to the principle

of interferometer.
3 2 - - - - - - - - - - - -

CO2
Relate the basic concepts of diffraction to illustrate the principle of

optical instruments like Telescope & microscope.
2 1 - - - - - - - - - - 1 -

CO3
Explain the basic concepts of polarization, principle of polarimeter and

the method of producing high intensity light beams.
2 1 - - - - - - - - - - 1 -

CO4
Interpret the wave nature of microscopic particles by using quantum

mechanics and explain the electrical conductivity of materials.
2 1 - - - - - - - - - - 1 -

CO5
Explain the behaviour of materials and be able to classify them using the

band theory of solids and the basic concepts of semiconductors.
2 2 - - - - - - - - - - 1 -

Course Code 171ES1T03 - ENGINEERING DRAWING PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Sketch the polygons, conics and scales by using the principles of

drawing.
1 1 1 - - - - - - - - - - -

CO2 Draw Orthographic projections of points and lines. 1 1 1 - - - - - - - - - - -

CO3 Draw Orthographic projections of planes in various positions. 1 1 1 - - - - - - - - - - -

CO4 Draw Orthographic projections of solids in various positions. 1 1 1 - - - - - - - - - - -

CO5 Construct isometric scale and isometric projections. 1 1 1 - 1 - - - - 1 - - - -
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CO6 Convert isometric view in to orthographic views. 1 1 1 - 1 - - - - 1 - -

Course Code 171ES1T01 -COMPUTER PROGRAMMING PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Apply Fundamental concepts of C for mathematical and scientific

problems
1 2 - - - - - - - - - - - -

CO2 Use Control Structures and Arrays in solving complex problems. 1 2 2 3 - - - - - - - - - -

CO3
Develop modular programs to solve problems using control structures,

Arrays and strings.
1 3 2 2 - - - - - - - - - -

CO4
Demonstrate the pointers concept for allocating and deallocating memory

dynamically.
1 2 2 3 - - - - - - - - - -

CO5
Solve real world problems using the concept of file, structures and

unions.
1 2 2 2 - - - - - - - - - -

Course Code 171HS1L01 - ENGLISH COMMUNICATION SKILLS LAB- I PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Enable students to learn Basic /Simple English in different contexts and

situations.
- - - - 1 - - - - 3 - 1 - -

CO2
Enhance the knowledge of Phonetic sounds and symbols to improve

accent and pronunciation
- - - - 1 - - - - 3 - 2 - -

CO3
Evolve creative skills in the students to construct dialogues/conversations

in spoken and written forms.
- - - - 1 - - - - 3 - 2 - -

CO4
improve effective use of aspects of pronunciation like stress, pitch,

intonation, rhythm, etc
- - - - 1 - - - - 3 - 1 - -

CO5
inculcate in the students the significance of English in all walks of life

and make them well-versed in LSRW skills.
- - - - 1 - - - - 3 - 1 - -

Course Code 171BS1L04- APPLIED PHYSICS LAB PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Use spectrometer, polarimeter, travelling microscope for making

measurements.
3 2 - - - - - - 2 - - 1 - -

CO2
Determine energy gap of a semiconductor, draw characteristic curves to

estimate thermal coefficient of a thermsitor, zener diode.
2 2 - - - - - - 2 - - 1 - -

CO3
Determine the rigidity and determine frequency of an unknown electric

vibrator.
3 1 - - - - - - 2 - - 1 - -
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CO4

Determine wavelength of unknown source, the width of narrow slits,

spacing Between close rulings using lasers and appreciate the accuracy in

measurements.

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

CO5 Verify magnetic field along the axis of a circular coil. 3 2 - - - - - - 2 - - 1 - -

Course Code 171ES1L01 - COMPUTER PROGRAMMING LAB PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Implement basic programs in C. - 2 2 - - - - - - - - -

CO2
Use Conditional and Iterative statements to solve real time scenarios in

C.
- 2 2 3 2 - - - - - - - - -

CO3 Implement the concept of Arrays and Modularity. - 3 2 2 2 - - - - - - - - -

CO4 Apply the Dynamic Memory Allocation functions using pointers. - 2 2 3 2 - - - - - - - - -

CO5 Develop programs using structures, and Files. - 2 2 2 2 - - - - - - - - -

Course Code 171HS2T03 - ENGLISH – II PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Improve the language proficiency of the students in English with focus

on LSRW skills
- - - - 1 - - - - 3 - - - -

CO2
Develop communicative competency in the students to speak and write

in formal and informal situations.
- - - - - - - - - 3 - - - -

CO3
Create a better understanding in the stakeholders about the impact of

technology on human life.
- - - - - - 1 - - 3 - - - -

CO4 Foster understanding of the essence of hard work and dignity of labour. - - - - - - 1 - - 3 - - - -

CO5 Instil human values in the students and mould them to a disciplined life. - - - - - - - - - 3 - - - -

Course Code 171BS2T06- MATHEMATICS-III PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Compute Laplace transform of various functions. 3 2 - - - - - - - - - - - -

II SEM
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CO2 Apply Laplace transform to solve initial value problems. 3 2 - - - - - - - - - - - -

CO3
Discuss about beta and gamma function, double integral over a region

and triple integral over a volume.
3 2 - - - - - - - - - - - -

CO4
Find the gradient of a scalar function, divergence and curl of a vector

function.
3 2 - - - - - - - - - - - -

CO5
Apply line, surface and volume integrals to find work done by a force,

flux.
3 2 - - - - - - - - - - - -

Course Code 171HS2T02- ENVIRONMENTAL STUDIES PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Identify the need for protecting the producers and consumers in various

ecosystems and their role in the food web.
- - - - - 1 3 - - - - - - -

CO2
Outline the natural resources and their importance for the sustenance of

the life.
- - - - - 2 3 - - - - - - -

CO3 List out the biodiversity of India, threats and its conservation methods - - - - - 1 3 - - - - - - -

CO4
Explain the different types of pollutions and their control technologies,

Waste water treatment, Bio medical waste management etc.
- - 2 1 - 2 3 - - - - - - -

CO5
Explain EIA- Environmental Impact Assessment, Sustainable

developmental activities, environmental policies and regulations.
- - 2 - - 2 3 - - 3 - - - -

Course Code 171BS2T05 -APPLIED CHEMISTRY PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Explain polymeric materials their uses and moulding techniques of

plastics.
2 - - - - - - - - - - - - -

CO2 Classify solid, liquid and gaseous fuels. 2 - - - - - - - - - - - - -

CO3 Explain about batteries, corrosion and their control methods. 3 - - - - - - - - - - - - -

CO4
Explain Nano materials, Super Conductors, Semi Conductors and Liquid

Crystals.
2 - - - - - - - - - - - - -

CO5 Summarize non-conventional energy sources and their applications. 2 - - - - - - - - - - - - -

Course Code 171ES2T06 - ELECTRICAL & MECHANICAL TECHNOLOGY PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Explain the operation of DC generators, 3-point starter, DC Motor, and

single-phase transformer.
2 - 1 - - - 3 - - - - - - -
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CO2
Compare the operation of 3-phase alternator and 3-phase induction

motors.
2 - 1 - - - 3 - - - - - - -

CO3
Classify the operation of MI, MC, wattmeter, energy meter and CRO

instruments.
2 - 1 - - - 3 - - - 2 - - -

CO4
Illustrate the principles of various energy resources, working of Internal

Combustion Engines and modes of heat transfer.
2 1 1 - - - - - - - - - - -

CO5
Compare the different types of power transmission elements and

different manufacturing methods.
2 1 1 - - - - - - - - - - -

Course Code 171CS2T01- DATA STRUCTURES THROUGH C PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Describe the the fundamental concepts of data structure and algorithms. 2 3 1 - - - - - - - - - 2

CO2
Analyze the time and space complexity of an algorithm using various

notations.
2 3 1 - - - - - - - - 2

CO3
Apply various searching and sorting techniques to solve computing

problems.
2 2 3 - - - - - - - - 2

CO4 Explain various operations and applications of Linear Data Structure. 2 2 3 2 - - - - - - - - 2

CO5
Apply various tree , graph traversing techniques and spanning trees in

solving complex problem.
2 2 3 2 - - - - - - - - 2

Course Code 171HS2L02 - ENGLISH COMMUNICATION SKILLS LAB- II PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Illustrate interpersonal skills using language confidently and effectively

for personal and profession growth.
- - - - - - - - - 3 - 2 - -

CO2
Enable students to learn Basic /Simple English in different contexts and

situations.
- - - - - - - - - 3 - 2 - -

CO3
Enhance the knowledge of Phonetic sounds and symbols to improve

accent and pronunciation.
- - - - - - - - - 3 - 2 - -

CO4
Evolve creative skills in the students to construct dialogues/conversations

in spoken and written forms.
- - - - - - - - - 3 2

CO5
inculcate in the students the significance of English in all walks of life

and make them well-versed in LSRW skills.
- - - - - - - - - 3 - 2 - -

Course Code 171BS2L03 - APPLIED CHEMISTRY LAB PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Analyze & generate experimental skills 2 - - - - - - 1 1 - 1 - -
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CO2
Demonstrate Acid – Base Redox & Complexometric titrations by

Volumetric analysis.
2 - - - - - - 1 1 - 1 - -

CO3 Demonstrate Acid – Base titrations by instrumental analysis. 2 - - - - - - 1 1 - 1 - -

CO4 Prepare polymer like Bakelite. 2 1 1 1

CO5 Prepare alternative fuel like Bio-Diesel. 2 - - - - 1 - 1 1 - 1 - -

Course Code
171ES2L02 - ENGINEERING WORKSHOP AND IT

WORKSHOP (ENGINEERING WORKSHOP)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Construct the various wooden joints. 3 2 1 - 1 - - - - - - - - -

CO2 Prepare the various fitting joints. 3 2 1 - 1 - - - - - - - - -

CO3 Experiment with different shapes by black smithy. 3 2 1 - 1 - - - - - - - - -

CO4 Develop components for making the various sheet metal models. 3 2 1 - 1 - - - - - - - - -

CO5 Experiment with the various house wiring connections. 3 2 1 - 1 - - - - - - - -

Course Code 171EC3T01-ELECTRONIC DEVICES AND CIRCUITS PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Explain the concepts of semiconductor physics. 3 2 - - - - - - - - - 1 3 -

CO2 Apply solid state physics to various two terminal devices. 3 2 1 - - - - - - - - 1 3 -

CO3 Analyze different types of rectifiers and special diodes. 2 2 2 - - - - - - - - 1 3 -

CO4 Distinguish operation of BJT and FET in different configurations. 2 2 1 - - - - - - - - 1 2 -

CO5 Interpret the concepts of DC biasing and stabilization of BJT and FET. 2 2 2 - - - - - - - - 1 2 -

Course Code 171EC3T02-SWITCHING THEORY AND LOGIC DESIGN PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Interpret numeric information in different representations. 3 1 - - - - - - - - - 1 2 -

III SEM
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CO2 Illustrate Logic expressions using Boolean algebra. 3 2 1 - - - - - - - - 1 2 -

CO3
Make use of K-Map & Tabular minimization methods to minimize the

given Switching functions
3 2 - - - - - - - - - 1 3 -

CO4 Develop combinational logic circuits as per the given specifications. 2 2 1 - - - - - - - - 1 3 -

CO5 Build Programmable Logic Devices & Basic Flip-flops. 2 2 2 - - - - - - - - 2 3 -

CO6 Classify Counters and Finite State Machines using Flip-flops. 2 2 2 - - - - - - - - 1 2 -

Course Code 171EC3T03-SIGNALS AND SYSTEMS PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Classify the signals into different categories. 3 1 - - - - - - - - - - 2 -

CO2 Demonstrate the spectral characteristics of signals using Fourier analysis. 3 2 1 - - - - - - - - 1 2 -

CO3
Apply convolution and correlation for signal generation and signal

extraction.
3 2 2 - - - - - - - - 2 3 -

CO4 Identify system characteristics in time domain and frequency domain. 3 2 1 - - - - - - - - 1 3 -

CO5 Analyze sampling process and reconstruction of signals. 2 2 1 - - - - - - - - 1 3 -

CO6
Apply Laplace and Z-transform techniques for the analysis of continuous-

time and discrete-time signals and Systems.
2 2 2 - - - - - - - - 1 3 -

Course Code 171ES3T15-NETWORK ANALYSIS PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Analyze circuits using direct application of Kirchoffs Current and

Voltage laws along with Ohms Law.
3 2 2 - - - - - - - - 2 3 -

CO2 Apply phasor analysis to AC circuits in sinusoidal steady state. 3 2 2 - - - - - - - - 1 3 -

CO3 Interpret the significance of resonant and non resonant circuits. 3 2 1 - - - - - - - - 1 2 -

CO4 Analyze circuits using network theorems. 2 2 2 - - - - - - - - 2 2 -

CO5 Explain parameters of two-port networks. 2 2 2 - - - - - - - - 1 2 -

CO6 Apply transient conditions for any first order and second order systems. 2 2 2 - - - - - - - - 1 2 -
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Course Code
171EC3T04-RANDOM VARIABLES AND STOCHASTIC

PROCESSES
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Apply a suitable random variable to a practical problem or an

environment from a standard set of random variables.
3 2 - - - - - - - - - - 3 -

CO2
Compare various random variables with statistical averages such as

mean, standard deviation, variance and moments.
3 2 1 - - - - - - - - - 3 -

CO3 Construct a multiple random variable from a single random variable. 3 2 1 - - - - - - - - - 2 -

CO4 Classify the category of a given random processes. 2 2 - - - - - - - - - - 2 -

CO5
Apply the concept of random variable and random processes to a Linear

Time Invariant System.
2 2 2 1 - - - - - - - - 2 -

Course Code
171HS3T04-MANAGERIAL ECONOMICS AND FINANCIAL 

ANALYSIS 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Explain the Managerial Economic concepts for decision making and

forward planning.
- - - - - - - - 1 - - - - 1

CO2

Illustrate the law of demand and its exceptions, to use different

forecasting methods for predicting demand for various products and

services.

- - - - - - - - - 2 - - - 1

CO3
Identify the cost behavior, costs useful for managerial decision making

and Break Even Point (BEP) of an enterprise.
- - - - - - - - - - 3 - - 1

CO4
Outline the different types of business organizations along with basic

knowledge on business cycle.
- - - - - - - - - - 1 - - 1

CO5

Make use of the process & principles of accounting and prepare Journal,

Ledger, Trial Balance, Trading A/c., Profit & Loss A/c. and Balance

Sheet of an enterprise.

- - - - - - - - - 3 - - - 1

CO6
Utilize various techniques on investment project proposals with the help

of capital budgeting techniques for decision making.
- - - - - - - - - - 2 - - 2

Course Code 171EC3L01-ELECTRONIC DEVICES AND CIRCUITS LAB PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Demonstrate the working of semiconductor devices and measuring

instruments.
2 1 - - - - - - 2 1 - - 2 -

CO2 Develop the circuits with basic semiconductor devices. 3 2 - - - - - - 2 1 - - 3 -

CO3 Explain the characteristics of BJT & JFET. 2 2 - - - - - - 2 1 - - 3 -

CO4 Design different amplifiers and observe their frequency responses. 2 2 - - - - - - 2 1 - - 3 -
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CO5 Describe the behavior of negative resistance devices. 2 2 - - - - - - 2 1 - - 2 -

Course Code
171ES3L08-NETWORKS AND ELECTRICAL TECHNOLOGY 

LAB
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Analyze RLC circuits and understand resonant frequency and Q-factor. 1 1 2 - - - - - 2 - - - - -

CO2
Determine first order RC/RL networks of periodic non- sinusoidal

Waveforms.
2 2 1 - - - - - 2 - - - - -

CO3 Apply network theorems to analyze the electrical network. 2 2 - 1 - - - - 2 - - - - -

CO4 Explain the performance of dc shunt machine. 2 2 - - - - - - 2 - - - - -

CO5 Estimate the performance of 1-phase transformer. 2 2 - - - - - - 2 - - - - -

CO6 Analyze the performance of 3-phase induction motor and alternator.  2 2 - - - - - - 2 - - - - -

Course Code 171HS3A09-PROFESSIONAL ETHICS AND HUMAN VALUES PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Make use of values, morals and ethics in their day to day life. - - - - - - - 2 - - - - - -

CO2 Identify what is right and wrong through moral ethics. - - - - - - - 2 - - - - - -

CO3 Analyze experimental learning while developing the society with ethics. - - - - - - - 2 - - - - - -

CO4 Apply ethical principles to resolve the problems that arise in work place. - - - - - - - 2 - - - - - -

CO5 Apply adequate knowledge on global code of conduct. - - - - - - - 2 - - - - - -

Course Code 171HS3A10-EMPLOYABILITY SKILLS - I PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Solve problems of Series & Analogy for Numbers and Letters 1 - - - - - - - - - - 1 - 1

CO2 Solve problems on Coding & Decoding and Divisibility rules 1 - - - - - - - - - - 1 - 1

CO3 Solve problems on LCM & HCF and Simple Equations 1 - - - - - - - - - - 1 - 1
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CO4
Demonstrate Attitude, self-confidence and decision making in different

situations
- - - - - - - - - 1 - 1 - 1

CO5
Develop out of box and lateral thinking, better goal setting and time

management
- - - - - - - - - 1 - 1 - 1

Course Code 171EC4T05-ELECTRONIC CIRCUIT ANALYSIS PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Construct a small signal low and high frequency transistor amplifiers. 3 2 1 1 - - - - - - - - 3 -

CO2 Compare single and multi-stage amplifiers. 2 2 1 1 - - - - - - - - 2 -

CO3 Analyze different voltage and current feedback amplifiers. 2 2 2 1 - - - - - - - - 3 -

CO4 Design RC and LC oscillators as per the given specifications. 2 2 1 - - - - - - - - - 2 -

CO5 Analyze the performance metrics of power and tuned amplifiers. 2 2 1 1 - - - - - - - - 2 -

Course Code
171EC4T06-ELECTROMAGNETIC WAVES AND 

TRANSMISSION LINES
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Summarize the basic concepts of electric field and Magnetic field. 3 2 1 - - - - - - - - - 2 -

CO2
Make use of Maxwell’s equations for the existence of Electromagnetic

Phenomenon.
2 2 1 1 - - - - - - - - 3 -

CO3
Apply Maxwell’s equations to know the characteristics of

electromagnetic waves for different media.
3 2 1 1 - - - - - - - - 2 -

CO4
Analyze the electromagnetic wave propagation between media to media

by calculating necessary parameters.
2 2 1 1 - - - - - - - - 2 -

CO5 Illustrate the fundamental concepts of transmission line theory. 2 2 1 - - - - - - - - - 2 -

CO6
Analyze transmission lines using smith chart by considering necessary

parameters.
2 2 1 1 - - - - - - - - 3 -

Course Code 171EC4T07-ANALOG COMMUNICATIONS PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Demonstrate fundamental concepts of communication systems as well as

amplitude modulation and demodulation systems. 
3 2 1 - - - - - - - - - 2 -

IV SEM
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CO2
Compare the linear modulation and demodulation techniques based on

bandwidth and power.
3 2 - - - - - - - - - - 3 -

CO3
Develop the appropriate circuit with the given specifications for

generation and detection of angle modulated signals.
2 2 1 1 - - - - - - - - 3 -

CO4
Build the AM/FM transmitters and receivers from the given

specifications.
2 2 1 - - - - - - - - - 3 -

CO5 Illustrate noise performance in linear and angle modulation techniques. 2 2 2 - - - - - - - - - 2 -

CO6
Select the appropriate circuit with the given specifications for generation

and detection of pulse analog modulated signals.
2 2 2 1 - - - - - - - - 3 -

Course Code 171EC4T08-PULSE & DIGITAL CIRCUITS PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Construct linear wave shaping circuits. 3 2 1 1 - - - - - - - - 2 -

CO2
Demonstrate the switching characteristics of diode and transistor and

analyze the waveforms of clipper & clamper circuits.
2 1 1 - - - - - - - - - 3 -

CO3 Compare DL, TL, DTL,TTL, ECL and CMOS logic families. 2 2 2 1 - - - - - - - - 3 -

CO4 Develop multivibrators using transistors. 2 2 2 1 - - - - - - - - 3 -

CO5
Examine voltage time base generators using constant current sources and

apply the concept of sampling gates in digital circuits.
2 2 1 1 - - - - - - - - 2 -

Course Code 171HS4T05-MANAGEMENT SCIENCE PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Apply management and motivation theories to renovate the practice of

management.
- - - - - - - - - 2 3 1 - 2

CO2
Use principles of Statistical Quality Control and Materials management

in the design of products and process controls.  
1 - - - - - - - - 3 - 1 - 2

CO3
Appraise the functional management challenges associated with high

levels of change in the organizations.
- - - - - - - - - 1 - 1 - 2

CO4
Identify activities with their interdependency and use scheduling

techniques of project management PERT/CPM.
1 - - - - - - 3 - 1 1 1 - 2

CO5
Develop global vision and management skills both at strategic level and

interpersonal level.
- - - - - - - - - 1 - 1 - 2
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Course Code 171ES4T28-LINEAR CONTROL SYSTEMS PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Develop the overall transfer function using block diagram algebra and

signal flow graphs
3 1 1 - - - - - - - - - 2 -

CO2
Identify time response specifications, error constants of second order

systems
2 2 1 1 - - - - - - - - 2 -

CO3
Analyze absolute and relative stability of LTI systems using Routh’s

stability criterion and the root locus method
3 2 - - - - - - - - - - 3 -

CO4 Analyze the stability of LTI systems using frequency response methods 2 2 2 1 - - - - - - - - 3 -

CO5 Develop state models for physical systems 2 2 1 1 - - - - - - - - 3 -

Course Code
171HS4T08-INTELLECTUAL PROPERTY RIGHTS AND 

PATENTS
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Compare various types of Intellectual Property rights. - - - - - - - 3 - - - 2 - -

CO2
Discuss Intellectual Property and infer rights on such Intellectual

Property owners
- - - - - - - 3 - - - 2 - -

CO3 Explain the process of patenting - - - - - - - 3 - - - 2 - -

CO4 Apply for  trade marks and trade secrets. - - - - - - - 3 - - - 2 - -

CO5 Interpret the legal issues on Intellectual Property Rights and cyber laws - - - - - - - 3 - - - 2 - -

Course Code 171EC4L02-ELECTRONIC CIRCUIT ANALYSIS LAB PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Determine the frequency response, impedance and Q-point of different

types of multi stage amplifiers.
3 2 - - 1 - - - 2 - - - 3 -

CO2
Construct voltage and current feedback amplifiers for given

specifications.
3 2 - - 1 - - - 1 - - - 2 -

CO3 Analyze LC and RC types of oscillators for given specifications. 3 3 - - 2 - - - 2 - - - 3 -

CO4
Analyze the efficiency of class A power amplifier for given

specifications.
2 1 - - - - - - 2 - - - 2 -

CO5
Determine the frequency response of single tuned amplifier for given

specifications.
2 2 - - 1 - - - 1 - - - 2 -
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Course Code 171EC4L03-ANALOG COMMUNICATION LAB PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Demonstrate analog, pulse analog modulation and demodulation for

baseband signal.
3 2 - - 2 - - - 2 - - - 2 -

CO2 Infer AGC transfer characteristics for an AF amplifier. 2 2 - - 2 - - - 2 - - - 2 -

CO3 Interpret frequency response of pre-emphasis and de-emphasis circuits. 2 2 - - 2 - - - 2 - - - 2 -

CO4 Demonstrate natural, flattop sampling and reconstruct the input signal. 2 1 - - 2 - - - 2 - - - 2 -

CO5
Identify fundamental frequency and harmonics for AM/FM modulated

signal using spectrum analyzer. .
2 2 - - 2 - - - 2 - - - 3 -

CO6 Test for the functionality of all experiments using MATLAB. 2 2 - - 2 - - - 2 - - - 3 -

Course Code 171HS4A11-EMPLOYABILITY SKILLS - II PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Examine the symbols, notations and Venn -diagrams. 1 - - - - - - - - - - 1 - 1

CO2 Solve different types of number systems problems. 1 - - - - - - - - - - 1 - 1

CO3 Solve ratio & proportion, ages and averages by using simple logic. 1 - - - - - - - - - - 1 - 1

CO4 Apply negotiation skills and leadership skills in a team - - - - - - - - - 1 - 1 - 1

CO5 Apply listening skills and verbal skills of communication in a team - - - - - - - - - 1 - 1 - 1

Course Code 171EC5T09-LINEAR IC APPLICATIONS PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Develop circuits using operational amplifiers for various applications. 3 2 2 - - - - - - - - 1 2 -

CO2 Explain about Op-Amp parameters & Measurement. 2 2 2 - - - - - - - - 1 2 -

CO3
Demonstrate the behavior of linear and non-linear circuits and signal

generators using op amp.
3 2 2 - - - - - - - - 1 2 -

V SEM
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CO4
Classify different types of D-A & A-D Converters and active filters

using op-amp. 
2 2 2 - - - - - - - - 1 2 -

CO5
Demonstrate the use of Phase Locked Loop and IC 555 timers for

frequency synthesis applications
3 2 2 - - - - - - - - 1 2 -

Course Code 171EC5T10-DIGITAL IC APPLICATIONS PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Compare different digital logic families. 3 - 1 1 - - - - - - - 1 2 -

CO2
Demonstrate the utilization of IEEE Standard 1076 Hardware

Description Language (VHDL).
1 - - - - - - - - - - 3 2 -

CO3
Model complex digital systems, of both combinational and sequential

logics, at various levels of abstractions.
2 - 2 2 - - - - - - - 2 3 -

CO4
Analyze synchronous and asynchronous sequential circuits using

VHDL.
2 - 2 2 - - - - - - - 2 3 -

CO5
Analyze the performance of sequential circuit by using the concept of

State Machines.
2 - 2 2 - - - - - - - 2 3 -

Course Code 171EC5T11-DIGITAL COMMUNICATIONS PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Distinguish pulse digital modulation techniques using Signal to

Quantization Noise Ratio. 
3 2 - 1 - - - - - - - 1 3 -

CO2 Analyse the performance of baseband digital modulation techniques. 3 2 - 1 - - - - - - - 1 3 -

CO3
Compare the Error performance of digital Modulation and demodulation

schemes. 
2 2 - 2 - - - - - - - 1 2 -

CO4 Examine different source coding techniques. 2 1 - 2 - - - - - - - 1 3 -

CO5
Analyse error control coding schemes for the reliable transmission of

digital information over the channel.
2 2 - 2 - - - - - - - 1 3 -

Course Code 171EC5T12-ANTENNAS AND WAVE PROPAGATION PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Explain about various antenna parameters and their current distributions. 3 2 - - - - - - - - - - 2 -

CO2 Analyze the fields radiated by various types of antennas. 2 2 - 2 - - - - - - - - 1 -

CO3 Identify the radiation pattern of various antennas. 3 2 - - - - - - - - - - 2 -



CO Statements POs PSOs

CO4 Analyze different types of antenna arrays. 3 2 2 2 - - - - - - - - 2 -

CO5
Interpret the various antennas performance characteristics and

applications.
2 3 - 2 - - - - - - - - 1 -

CO6
Relate various modes of radio wave propagations and their significant

role in wireless communication, antenna measurement techniques.
2 3 - - - - - - - - - - 3 -

Course Code
171EC5E01 -COMPUTER ARCHITECTURE AND 

ORGANIZATION (PROFESSIONAL ELECTIVE - I)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Explain the internal architecture and functionality of a computer 2 2 - - - - - - - - - - - -

CO2
Make use of Computer Arithmetic to solve various computational

problems.
2 2 1 2 - - - - - - - - - -

CO3 Summarize various types of Micro-operations and Instructions. 2 2 2 2 - - - - - - - - - -

CO4
Analyse various Addressing modes, Control Unit Organizations and I/O

organization.
2 2 2 2 - - - - - - - - - -

CO5
Illustrate different memory systems, pipelining and vector processing

techniques. 
1 2 1 3 - - - - - - - - - -

Course Code
171EC5E02-OOPS THROUGH JAVA (PROFESSIONAL 

ELECTIVE - I)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Compare and contrast Object Oriented Programming concepts &

procedural programming.
2 1 - - - - - - - - - - - -

CO2 Identify the prerequisite to design Object Oriented Programs. 2 1 3 - 2 - - - - - - - - -

CO3
Implement classes, objects, members of a class and relationships among

them needed for specific outcome.
2 1 3 - 2 - - - - - - - - -

CO4
Apply the concepts of Inheritance, Interface, packages and exception

handling in java programming.
2 1 1 - 3 - - - - - - - - -

CO5 Make use of multithreading concepts to design multitasking applications. 3 1 1 - 2 - - - - - - - - -

CO6
Develop software application using the AWT’s, Applets, and Event

handling and other Object-Oriented Programming concepts.
3 1 1 - 2 - - - - - - - - -

Course Code
171EC5E03-ELECTRONIC SWITCHING SYSTEMS 

(PROFESSIONAL ELECTIVE - I)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Infer fundamentals of telecommunication systems and associated

technologies.
3 1 1 - - - - - - - - 1 2 -

CO2 Illustrate telephone networks and telecommunication traffic theory. 2 2 1 - - - - - - - - 1 3 -
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CO3 Examine time and space parameters of a switched signal. 2 2 1 - - - - - - - - 1 3 -

CO4 Compare different switching techniques and networks. 2 1 1 - - - - - - - - 1 2 -

CO5
Summarize ISDN standards, services, protocol architecture and

interfaces.
2 1 1 - - - - - - - - 1 2 -

Course Code 171HS5T06-EMPLOYABILITY SKILLS-III PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Explain different types of puzzles,group reasoning,clock and calender

problems
1 - - - - - - - - - - 1 - 1

CO2 Solve problems on cubes & dice, partnership, percentages. 1 - - - - - - - - - - 1 - 1

CO3 Solve problems on profit and loss, simple interest and compound interest 1 - - - - - - - - - - 1 - 1

CO4 Apply interviewing skills, Group discussion skills and personal priorities - - - - - - - - - 1 - 1 - 1

CO5 Apply resume writing skills, e-mail writing & business etiquette - - - - - - - - - 1 - 1 - 1

Course Code 171EC5L04-LINEAR IC APPLICATIONS LAB PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Experiment with different types of – Adder, Subtractor, Comparator,

Integrator and Differentiator circuits for the given specifications.
3 2 2 - - - - - 2 - - - 3 -

CO2 Demonstrate different types of Active filters using Op-Amps. 2 3 2 - - - - - 2 - - - 2 -

CO3 Elaborate the working of Function Generator using Op-Amps. 2 3 2 - - - - - 2 - - - 3 -

CO4 Build the circuits of IC 555 Timer, IC 565 and IC 566. 3 2 2 - - - - - 2 - - - 3 -

CO5 Suggest different types of regulators using Op-Amps. 2 2 3 - - - - - 2 - - - 2 -

CO6 Analyze D-A converter Circuits using Op-Amps. 3 2 2 - - - - - 2 - - - 3 -

Course Code 171EC5L05-DIGITAL IC APPLICATIONS LAB PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Classify the different levels of abstraction in VHDL. 3 - 2 - 2 - - - 2 - - - 2 -
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CO2
Develop the VHDL code for the digital ICs that implement

combinational logic circuits.
2 - 3 - 2 - - - 2 - - - 3 -

CO3
Develop the VHDL code for the digital ICs that implement sequential

logic circuits.
2 - 3 - 2 - - - 2 - - - 3 -

CO4
Analyze the functional simulation response of both combinational and

sequential circuits.
2 - 3 - 2 - - - 2 - - - 2 -

CO5
Analyze the cost parameters – area, delay and power dissipation of

Digital Circuits on FPGA Hardware.
2 - 3 - 2 - - - 2 - - - 2 -

Course Code 171EC5L06-PULSE AND DIGITAL CIRCUITS LAB PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Model different types of linear and non-linear wave shaping circuits. 3 2 1 - - - - - 2 - - - 3 -

CO2 Inspect the switching characteristics of devices. 2 2 2 - - - - - 2 - - - 2 -

CO3 Build the sampling gates using diodes. 3 2 1 - - - - - 2 - - - 3 -

CO4 Classify different multivibrators based on characteristics. 2 3 - - - - - - 2 - - - 1 -

CO5 Examine the features of time base signal using time base generators. 3 2 1 - - - - - 2 - - - 3 -

Course Code
171EC6T13-MICROPROCESSORS AND 

MICROCONTROLLERS
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Illustrate the basic concepts of microprocessors.  3 1 1 - - - - - - - - 1 3 -

CO2
Demonstrate the basic concepts of interfacing memory and peripheral

devices to a microprocessor.
3 1 2 - - - - - - - - 1 2 -

CO3 Explain different advanced microprocessor architectures. 2 2 3 - - - - - - - - 2 2 -

CO4
Develop the internal architecture of microcontroller systems, including

counters, timers, ports, and memory
1 1 3 - - - - - - - - 1 1 -

CO5 Explain the working of PIC microcontroller and its programming. 1 1 2 - - - - - - - - 3 2 -

VI SEM
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Course Code 171EC6T14-VLSI DESIGN PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Summarize the fundamental concepts of VLSI Design including both

fabrication process and basic design elements.
3 2 - - - - - - - - - 2 1 -

CO2 Analyze the electrical properties of MOS and BiCMOS Circuits. 3 2 1 - - - - - - - - 1 2 -

CO3 Develop the stick and layout models of MOS circuits using design rules. 2 2 3 - - - - - - - - 1 1 -

CO4
Demonstrate the scaling factors in determining the characteristics and

performance of MOS circuits in silicon.
2 2 3 - - - - - - - - 1 2 -

CO5
Explain FPGA architecture with use of VLSI Design issues, trends and

design processes
1 1 3 - - - - - - - - 2 2 -

Course Code 171EC6T15-DIGITAL SIGNAL PROCESSING PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Analyze Discrete Time Signals and Systems. 3 2 2 1 - - - - - - - - 2 -

CO2 Determine the frequency response of different systems using DTFT. 2 2 1 1 - - - - - - - - 3 -

CO3 Translate the DFT approach into algorithm approach FFT. 3 2 1 - - - - - - - - - 1 -

CO4 Design IIR & FIR filters using different techniques. 2 2 2 1 - - - - - - - - 2 -

CO5 Analyze multirate DSP systems. 2 2 1 1 - - - - - - - - 1 -

Course Code
171EC6E04-CPLD AND FPGA ARCHITECTURES 

(PROFESSIONAL ELECTIVE - II)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Select the type of architecture of PLD for a specific application. 3 1 - - - - - - - - - - 2 -

CO2 Compare the performance of various CPLD architectures. 2 1 - - - - - - - - - - 2 -

CO3 Choose the appropriate FPGA architecture for a specific application. 2 2 1 1 - - - - - - - - 3 -

CO4 Apply programming techniques used in FPGA design methodology. 3 2 1 1 - - - - - - - - 3 -

CO5 Analyze different Anti-Fuse Programmed FPGA architectures. 2 2 2 2 - - - - - - - - 3 -
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Course Code
171EC6E05-OPERATING SYSTEMS  (PROFESSIONAL 

ELECTIVE - II)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Interpret the basic structure, services, system calls and architectural

components of Operating Systems.
2 - - - - - - - - - -

CO2 Analyze various Process Scheduling algorithms. 2 2 2 1 - - - - - - - - - -

CO3
Demonstrate Inter Process Communication, Process Synchronization and

the principles of deadlock.
2 2 1 1 - - - - - - - - - -

CO4
Make use of paging and segmentation strategies to allocate memory for

the process 
2 2 2 1 - - - - - - - - - -

CO5
Describe the concepts of virtual memory concepts, file system interface,

implementation and disk management.
2 2 2 1 - - - - - - - - - -

Course Code
171EC6E06-COMPUTER NETWORKS  (PROFESSIONAL 

ELECTIVE - II)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Explain the computer network fundamentals, OSI, TCP/IP models. 3 1 - - - - - - - - - 1 2 -

CO2 Discuss the design issues of data link layer services. 2 1 - - - - - - - - - 1 3 -

CO3 Demonstrate the concept of MAC and Channelization. 2 1 - - - - - - - - - 1 2 -

CO4 Apply various routing algorithms and Congestion control techniques. 2 2 2 - - - - - - - - 1 3 -

CO5
Utilize the concept of transport layer and application layer in

networking.
2 2 1 - - - - - - - - 1 2 -

Course Code
171EC6E07-DIGITAL DESIGN THROUGH VERILOG 

(PROFESSIONAL ELECTIVE - III)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Summarize the fundamental concepts of Verilog HDL. 3 1 - - - - - - - - - - 2 -

CO2
Develop the basic modules of digital circuits in gate level modeling using

Verilog HDL.
3 2 - - - - - - - - - - 3 -

CO3
Develop the basic modules of digital circuits in behavioral and circuit

level modeling using Verilog HDL.
2 2 - 1 - - - - - - - - 3 -

CO4
Develop the basicmodules of digital circuits in data flow and switchlevel

modeling using Verilog HDL.
2 2 - 1 - - - - - - - - 2 -

CO5 Synthesize the digital circuits for the real time digital systems. 2 2 1 1 - - - - - - - - 3 -
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Course Code
171EC6E08-BIOMEDICAL ENGINEERING (PROFESSIONAL 

ELECTIVE - III)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Explain basic characteristics of measurement systems. - - 3 2 - 2 - - - - - 2 2 -

CO2 Classify various types of transducers and electrodes. - - 3 1 - 2 - - - - - 2 3 -

CO3 Illustrate Cardiovascular and respiratory systems with its measurements. - - 2 2 - 3 - - - - - 2 3 -

CO4
Demonstrate the measurements of human body parameters with Intensive

Care monitoring equipment.
- - 2 - - 3 - - - - - 2 3 -

CO5
Utilize the concept of Electro-physiology of various systems and

recording of the bioelectric signals.
- - 2 3 - 2 - - - - - 2 3 -

Course Code
171EC6E09-INFORMATION THEORY AND CODING 

(PROFESSIONAL ELECTIVE - III)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Explain the basic concepts of Entropy and source coding. 3 1 - - - - - - - - - - 2 -

CO2 Demonstrate the concepts of mutual information and channel capacity. 2 1 - - - - - - - - - - 2 -

CO3 Develop the linear block codes for the given data 3 2 - - - - - - - - - - 3 -

CO4 Develop the cyclic codes and BCH codes for the given data. 2 2 1 1 - - - - - - - - 3 -

CO5 Construct the convolution Encoder and Decoder. 2 2 - 1 - - - - - - - - 3 -

Course Code 171HS6T07-EMPLOYABILITY SKILLS-IV PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Solve problems of seating arrangements, syllogism 1 - - - - - - - - - - 1 - 1

CO2
Solve problems of Time and Work, Pipes and Cisterns, Time and

Distance, Races and trains
1 - - - - - - - - - - 1 - 1

CO3
Solve Problems on Boats and Streams, Permutation and Combination,

Probability and Data Interpretation
1 - - - - - - - - - - 1 - 1

CO4
Apply processes of Group discussion, Phonetics, Leadership skills in real 

world
- - - - - - - - - 2 - 1 - 1

CO5
Apply principles of Group Dynamics, Interview Skills & Evaluation

criteria in organizations
- - - - - - - - - 2 - 1 - 1
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Course Code
171EC6L07-MICROPROCESSORS AND 

MICROCONTROLLERS LAB
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Apply the fundamentals of assembly level programming of

microprocessors. 
3 2 - - 2 - - - 2 - - - 3 -

CO2 Develop interfacing circuits with 8086. 3 2 - - 2 - - - 2 - - - 3 -

CO3
Relate the assembly level programming of microprocessors with

microcontrollers.
2 1 - - 2 - - - 2 - - - 2 -

CO4 Design interfacing circuits with 8051. 2 3 - - 2 - - - 2 - - - 2 -

CO5
Develop an assembly language program for specified application with

8051.
2 3 - - 2 - - - 2 - - - 2 -

Course Code 171EC6L08-VLSI LAB PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Outline different schematics for the same given logic. 3 2 - 1 2 - - - - - - - 3 -

CO2 Design logic schematics as per the list of specifications from user. 3 2 - 1 2 - - - - - - - 2 -

CO3 Infer different types of layouts with respect to stated IC Aspect Ratio. 3 2 - 1 2 - - - - - - - 1 -

CO4 Interpret the concepts of DRC, LVS and PEX in designing the ICs. 1 1 - 3 2 - - - - - - - 2 -

CO5
Distinguish the simulation results of pre and post layout simulation for a

logic circuit.
1 1 - 3 2 - - - - - - - 1 -

Course Code 171EC6L09-DIGITAL COMMUNICATIONS LAB PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Examine Time Division Multiplexing and Demultiplexing. 3 2 - - 2 - - - 2 - - - 3 -

CO2 Analyze digital baseband modulation techniques. 3 1 - - 2 - - - 2 - - - 3 -

CO3 Experiment with various digital carrier modulation schemes. 3 1 - - 2 - - - 2 - - - 3 -

CO4 Measure the efficiency of the source coding techniques. 2 2 - - 2 - - - 2 - - - 3 -

CO5 Examine different error control coding schemes. 2 2 - - 2 - - - 2 - - - 3 -
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Course Code 171EC7T16-MICROWAVE ENGINEERING PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Explain the propagation characteristics of EM waves in various wave

guide structures.
3 2 2 - - - - - - - - 1 1 -

CO2
Analyze the behavior and evaluate the performance of the Microwave

components using S-matrix.
2 3 2 - - - - - - - - 1 1 -

CO3
Explain the principle of operation of different Microwave tubes with

their applications, design aspects and characteristics.
3 2 1 - - - - - - - - 1 2 -

CO4
Analyze basic principles and operation of different Microwave solid

state devices.
3 1 1 - - - - - - - - 1 2 -

CO5
Apply different measurement techniques at Microwave range on Active

and Passive devices to determine their properties.
3 2 2 - - - - - - - - 1 3 -

Course Code 171EC7T17-DIGITAL IMAGE PROCESSING PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Explain the concepts of digital image processing and different image

transforms.
3 1 1 1 - - - - - - - - 2 -

CO2
Identify various image enhancement techniques in spatial and frequency

domain.
3 2 2 2 - - - - - - - - 2 -

CO3
Outline the image processing techniques like image restoration, image

multiresolution.
3 1 1 1 - - - - - - - - 1 -

CO4
Utilize different segmentation and morphological techniques for image

processing.
3 2 2 2 - - - - - - - - 2 -

CO5
Analyze pseudo and full color image processing techniques and

compression schemes.
3 2 2 2 - - - - - - - - 2 -

Course Code
171EC7T18-ELECTRONIC MEASUREMENTS AND 

INSTRUMENTATION
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Explain the fundamental characteristics of different Instruments 3 1 1 1 - - - - - - - - 3 -

CO2
Compare different signal generators and analyzers in terms of their

performance
3 2 1 2 - - - - - - - - 3 -

CO3 Distinguish the operation of various types of oscilloscopes 3 2 2 2 - - - - - - - - 2 -

CO4 Interpret the working of various AC bridges. 3 2 2 2 - - - - - - - - 2 -

VII SEM
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CO5 Infer transducers for measurement of various physical parameters. 3 2 2 2 - - - - - - - - 3 -

Course Code 171EC7T19-OPTICAL COMMUNICATIONS PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Explain various properties of ray theory transmission and mode theory 3 3 1 - - - - - - - - - 3 -

CO2
Analyze various attenuation mechanisms that affect the optical

transmission link.
2 2 1 1 - - - - - - - - 2 -

CO3 Apply different types of fiber joints for single and multimode fibers. 3 3 2 1 - - - - - - - - 2 -

CO4
Utilize optical sources and detectors based on their properties (emission

wavelength, spectral widths, quantum efficiency, response time etc.).
2 2 2 1 - - - - - - - - 3 -

CO5

Interpret source to fiber power launching, link power and rise time

budgeting, WDM system, attenuation and dispersion measurement

techniques.

2 3 2 2 - - - - - - - - 3 -

Course Code
171EC7E10-DIGITAL SIGNAL PROCESSORS 

(PROFESSIONAL ELECTIVE - IV)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Analyze the concepts of number formats and various DSP related errors. - 3 2 - - - - - - - - 1 3 -

CO2
Illustrate the DSP computational building blocks in high speed DSP

computation.
- 1 2 - - - - - - - - 1 2 -

CO3
Analyze TMS320C54XX processor architecture details, addressing

modes and on- Chip peripherals.
2 3 2 - - - - - - - - 1 3 -

CO4 Develop basic DSP algorithms using DSP processors. 3 3 2 - - - - - - - - 1 1 -

CO5
Perceive the interfacing of DSP devices with various modules such as

DMA, parallel I/O interface.
3 3 2 - - - - - - - - 1 1 -

Course Code
171EC7E11-EMBEDDED SYSTEMS (PROFESSIONAL 

ELECTIVE - IV)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Make use of the basic concepts to design an embedded systems. 2 2 1 - - - - - - - - 3 2 -

CO2
Categorize the hardware modules required to design an embedded

systems.
2 3 2 - - - - - - - - 1 3 -

CO3
Construct the firmware for an embedded systems by various design

approaches
2 3 2 - - - - - - - - 1 3 -
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CO4
Illustrate the integration of hardware and firmware for an embedded

system in the RTOS environment.
2 2 3 - - - - - - - - 1 2 -

CO5
Assess the embedded systems by various implementation and

development tools
2 2 3 - - - - - - - - 1 2 -

Course Code
171EC7E12-CELLULAR AND MOBILE COMMUNICATIONS 

(PROFESSIONAL ELECTIVE - IV)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Summarize the functioning of basic cellular mobile radio systems.     3 1 - - - - - - - - - - 2 -

CO2 Identify the general problems of cellular mobile networks. 3 1 - - - - - - - - - - 2 -

CO3
Apply the knowledge of antenna modeling techniques in cellular mobile

communications. 
2 2 1 1 - - - - - - - - 3 -

CO4
Make use of managerial techniques for efficient use of cellular frequency

bands
2 2 1 1 - - - - - - - - 3 -

CO5 Compare the performance of digital cellular Systems. 2 1 - - - - - - - - - - 2 -

Course Code
171EC7E13-ANALOG IC DESIGN 

(PROFESSIONAL ELECTIVE - V)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Demonstrate the small signal and large signal models of CMOS

transistors in different frequencies.
3 1 - - - - - - - - - - 2 -

CO2 Analyze the characteristics of different CMOS circuits. 3 2 1 - - - - - - - 1 3 -

CO3 Design the two stage CMOS operational Amplifiers. 2 2 2 - - - - - - - - - 3 -

CO4 Analyze different comparators and their performance parameters. 2 2 - - - - - - - - - - - -

CO5 Illustrate the concepts of Oscillators and PLLs. 2 1 - - - - - - - - - 1 3 -

Course Code
171EC7E14-CRYPTOGRAPHY AND NETWORK SECURITY 

(PROFESSIONAL ELECTIVE - V)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Infer the network security fundamentals and various public key

cryptographic algorithms.
2 1 2 - - - - - - - - - - -

CO2 Compare various symmetric encryption techniques. 2 2 2 - - - - - - - - - - -

CO3 Summarize the concepts of asymmetric encryption techniques. 2 1 2 - - - - - - - - - - -
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CO4 Discuss the functioning of digital signature standards and data integrity. 2 1 3 1 - - - - - - - - - -

CO5 Utilize the services provided by thePGP,S/MIME & SSL,TLS. 1 3 1 1 - - - - - - - - - -

CO6 Demonstrate   the concept of IPSecurity. 2 3 2 1 - - - - - - - - - -

Course Code
171EC7E15-RADAR SYSTEMS

(PROFESSIONAL ELECTIVE - V)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Interpret the basic concepts of Radar systems 3 1 1 - - - - - - - - 1 3 -

CO2 Make use of the range equation inanalytical problems. 3 2 2 - - - - - - - - 1 3 -

CO3 Explain the different types of radars and its applications. 2 1 - - - - - - - - - 1 2 -

CO4 Classify the different tracking techniques. 2 1 1 - - - - - - - - 1 1 -

CO5 Explain the performance of radar receiver systems. 2 1 1 - - - - - - - - 1 1 -

Course Code
171EC7L10-MICROWAVE ENGINEERING AND OPTICAL 

COMMUNICATIONS LAB
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Demonstrate Reflex klystron Characteristics. 3 1 - - - - - - 2 1 - - 3 -

CO2 Interpret parameters of various waveguide components. 3 1 - - - - - - 2 1 - - 2 -

CO3 Explain various characteristics of TEDs. 2 1 - - - - - - 2 1 - - 2 -

CO4 Illustrate the impact of optical devices with and without channel losses. 2 1 - - - - - - 2 1 - - 2 -

CO5
Demonstrate various waveguide parameters for a given Multiport

network 
2 1 - - - - - - 2 1 - - 2 -

Course Code
171EC7L11-DIGITAL SIGNAL AND IMAGE PROCESSING 

LAB
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Develop basic programs in Matlab 3 - - - 2 - - - 2 2 - - 2 -

CO2 Compare the performance of various digital filters 3 - - - 2 - - - 2 2 - - 2 -
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CO3 Identify various speech signal parameters 3 - - - 2 - - - 2 2 - - 2 -

CO4 Evaluate the image processing algorithms on a real time hardware 2 - - - 3 - - - 2 2 - - 2 -

CO5 Evaluate the video processing algorithms on a real time hardware 2 - - - 3 - - - 2 2 - - 2 -

Course Code
171EC7P01-INDUSTRY ORIENTED (INTERNSHIP) MINOR 

PROJECT
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Conduct a technical survey to identify a real world engineering problem 1 1 - - - - - - - 1 - 1 1 -

CO2 Analyze the industrial plant layout using technical expertise 2 - - - - 1 1 - - - 1 - 1

CO3 Compare theoretical and real work environments in technical perspective 2 - - - - - - - - 1 1 1 2 -

CO4 Identify the challenges in the execution of operations 1 1 1 1 - - - - - - 1 -

CO5
Execute the operations and report the results of assigned tasks using

modern tools adhering to professional ethics
- - - - 2 - - 2 1 1 - - 2 1

Course Code
171EC8E16-MIXED SIGNAL IC DESIGN (PROFESSIONAL 

ELECTIVE - VI)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Apply the knowledge of basic sciences and engineering to design CMOS

analog and digital circuits.
1 2 - 3 - - - - - - - 1 2 -

CO2 Analyze the concepts of topology in Phase Locked Loops (PLLs). 2 2 - 3 - - - - - - - 2 3 -

CO3 Illustrate the fundamentals of different types of data converters. - - - 3 - - - - - - - - 3 -

CO4
Design flash converters, Successive Approximation type and pipelined

converters.
- - - 3 - - - - - - - - - -

CO5
Analyze delta sigma modulators, noise shaping data converting circuits

using filters.
2 3 - 2 - - - - - - - 2 2 -

Course Code
171EC8E17-WIRELESS SENSORS AND NETWORKS 

(PROFESSIONAL ELECTIVE - VI)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Explain the key definitions and enabling technologies ofWSNs. 3 1 - - - - - - - - - 1 2 -

VIII SEM
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CO2 Identify appropriate topology for different wireless networks. 3 2 - - - - - - - - - 1 3 -

CO3 Categorize different MAC protocols. 3 2 2 - - - - - - - - 1 - -

CO4 Classify routing and transport protocols. 2 2 - - - - - - - - - 1 - -

CO5 Demonstrate the concepts of security with reference to WSN. 2 1 - - - - - - - - - 1 2 -

Course Code
171EC8E18-SATELLITE COMMUNICATIONS 

(PROFESSIONAL ELECTIVE - VI)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Explain the basic concepts, applications and Future Trends in satellite

communications.
3 - - - - - - - - - - 1 2 -

CO2 Demonstrate the concepts on Orbital Mechanics and Launcher systems. 2 1 2 - - - - - - - - 1 2 -

CO3
Solve the expression for G/T ratio and some analytical problems on

satellite link design.
3 2 2 - - - - - - - - 1 3 -

CO4
Explain satellite Transmitters, Receivers, Antennas, LEO and NGSO

Systems. 
2 3 1 - - - - - - - - 1 2 -

CO5 Identify the concepts of GPS and its architecture. 2 2 1 - - - - - - - - 1 3 -

Course Code
171EC8O01-BASIC CONCRETE TECHNOLOGY 

(OPEN ELECTIVE)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Explain the properties and tests on cement. 2 - 2 - - - - - - - - - - -

CO2 Classify the different types of aggregates. 2 - - - - - - - - - - - - -

CO3 Outline the mixing of Fresh concrete. 2 - 1 - - - - - - - - - - -

CO4 Interpret the various tests on workability of Fresh concrete. 2 - 1 - - - - - - - - - - -

CO5 Demonstrate the behaviour of hardened concrete. 2 - - - - - - - - - - - - -

CO6 Illustrate various types of Special Concrete - - 2 - - - - - - - - 3 - -

Course Code
171CE8O04-WASTE WATER MANAGEMENT 

(OPEN ELECTIVE)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Summarize the importance of sanitation. 2 1 - 2 2 - - - - - - - - -
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CO2 Find the rate of sewage flow. 1 - - 1 2 - - - - - - - - -

CO3 Identify the various characteristics of sewage. 2 2 - 2 2 - - - - - - - - -

CO4 Outline various wastewater treatment technologies. 2 1 - 2 1 - - - - - - - - -

CO5 Explain the different treated effluent disposal methods. 2 1 - 2 2 - - - - - - - - -

CO6 Illustrate the need of wastewater recycling. 2 1 - 2 2 - - - - - - - - -

Course Code 171EE8O05-ROBOTICS (OPEN ELECTIVE) PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Demonstrate the basic concepts, parts of robots and types of robots. 2 - - - - - - - - - 2 - - -

CO2 Identify various robot configuration and components, 1 2 - - - - - - - - 2 - - -

CO3
Select appropriate actuators and sensors for a robot based on specific

application
2 - - - 1 - - - - - - - - -

CO4 Analyze the simple serial kinematic chains 2 2 - - - - - - - - - - - -

CO5 Analyze the trajectory planning for a manipulator by avoiding obstacles. 2 2 - - 2 - - - - - 1 - - -

Course Code 171EC8O02-DISASTER MANAGEMENT (OPEN ELECTIVE) PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Explain the basics of disaster management and their mitigation measures. 2 - - - - - 2 - - - - - - -

CO2 Interpret the disaster vulnerability conditions of India.   2 - - - - - 2 - - - - - - -

CO3 Choose the means of preparedness measures against disaster. 2 - - - - - 2 - - - - - - -

CO4 Illustrate the impact of hazards on structures. 2 - - - - - 2 - - - - - - -

CO5 Outline the various rehabilitation programmes to be adopted. 2 - - - - - 2 - - - - - - -
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Course Code 171EE8O07-INTERNET OF THINGS (OPEN ELECTIVE) PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Demonstrate the need of IoT in the computing world. 1 3 - 1 - - - - - - - - - -

CO2 Identify the Business Process models of IoT. 1 3 1 - - - - - - - - - - -

CO3 Develop the communication protocols and communication technologies. 2 - 3 1 2 - - - - - - - - -

CO4
Analyze the data storage and acquisition mechanisms for real time

applications.
1 2 2 3 - - - - - - - - - -

CO5 Describe the involvement of cloud service model platforms in IoT. 1 1 1 3 - - - - - - - - - -

CO6 Design an IoT application for complex problems. - - 2 - 3 - - - - - - - - -

Course Code 171EC8O03-NEURAL NETWORKS (OPEN ELECTIVE) PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1
Relate the function of artificial neural networks to the functionality of

human brain.
2 1 - - 1 - - - - - - - - -

CO2
Determine the assumptions behind, and the derivations of the various

learning algorithms.
2 2 - - - - - - - - - - - -

CO3
Manage to draw solutions to the engineering problems using Back-

Propagation algorithm.
2 1 2 2 - - - - - - - - -

CO4
Compare the single level perceptron and multi level perceptron

algorithms by their functionality and utilization.
2 1 - 2 - - - - - - - - -

CO5
Assess the Neural Networks algorithms to achieve signal processing,

optimization, classification and process modeling.
2 1 1 2 - - - - - - - - -

Course Code
171CE8O03-ALTERNATIVE ENERGY SOURCES (OPEN 

ELECTIVE)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Explain the generation, measurement and applications of solar radiation.  1 - - - - 1 1 - - - - - - -

CO2 Explain the Solar energy collection, storage and applications. 1 - - - - 1 1 - - - - - - -

CO3
Discuss the working principles of Wind energy and Bio-mass energy

resources.
1 - - - - 1 1 - - - - - - -

CO4
Illustrate the techniques and conversion principles of Geothermal and

tidal energy resources.
1 - - - - 1 1 - - - - - - -
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CO5 Make use of working principles in energy conversion. 1 - - - - 1 1 - - - - - - -

Course Code
171CE8O02-DATABASE MANAGEMENT SYSTEMS 

(OPEN ELECTIVE)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Summarize the database characteristics. 2 - - - 1 - - - - - - - - -

CO2 Identify various database architectures. 2 - 1 - 1 - - - - - - - - -

CO3 Interpret relational database using SQL. 1 - 1 - 2 - - - - - - - - -

CO4
Examine issues in data storage and query processing for appropriate

solutions.
1 2 1 - 2 - - - - - - - - -

CO5 Make use of normalization techniques for real world database design. 2 2 1 - 3 - - - - - - - - -

CO6 Illustrate the mechanisms of transaction management. 2 2 - - 1 - - - - - - - - -

Course Code 171EC8O04-WEB TECHNOLOGIES (OPEN ELECTIVE) PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Develop web pages using HTML, CSS and JavaScript. 2 1 2 - - - - - - - - - - -

CO2 Summarize DTD, Schema and Parsing tools of XML documents. 2 - 2 - - - - - - - - - - -

CO3 Build web applications using PHP and MySQL database. 3 - 3 - 2 - - - - - - - - -

CO4 Discuss the integration of PHP with AJAX. 2 - 2 - 2 - - - - - - - - -

CO5 Develop simple applications using PERL. 2 2 2 - - - - - - - - - - -

CO6 Apply basic features of Ruby in various applications. 2 2 2 - - - - - - - - - - -

Course Code
171CE8O06-GREEN FUEL TECHNOLOGIES (OPEN 

ELECTIVE)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 Summarize the different Coal Liquefaction techniques. 2 - - - - - 1 - - - - - - -

CO2
Identify the process steps involved in conversion of lignocellulosic

materials into ethanol fuel
2 - - - 2 - 1 - - - - - - -
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CO3
Analyze the Chemistry and Catalysts of Fischer-Tropsch synthesis in

conversion of Natural gas into liquid fuels
2 - 2 - 2 - 1 - - - - - - -

CO4
Evaluate the chemical reaction mechanisms, catalysts and process

technologies of Methane synthesis.
2 - 2 - 2 - 1 - - - - - - -

CO5 Outline the basic concepts of fuel cell technologies 2 - - - 2 - 1 - - - - - - -

Course Code 171EC8P02-MAJOR PROJECT PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1

Develop technical procedure of planning and scheduling of an identified

project work through technical survey in line with societal and

environmental implications.

1 2 - - - 2 2 - - - 1 1 1 -

CO2
Demonstrate technical skills of data collection and data analysis adhering

to professional ethics 
1 - - - - - - 2 - - 1 1 1 -

CO3
Design the solutions for the critical problem areas marked in data

analysis
2 2 3 2 - - - - - - - 1 1 -

CO4
Build a team of people to work together and communicate well in the

critical stages of project progress.
- - - - - - - - 1 2 1 1 1 1

CO5
Use modern tools to derive conclusions and communicating the results of

the project work effectively
- - - - 3 - - - - 2 1 1 2 1


