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Directorate of Academic Planning
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA
KAKINADA-533003. Andhra Pradesh, INDIA
{Established by AP Government Act No. 30 of 2008)

Lr. No. DAP/RAC/ ILIIT & IV Year /B. Tech/B. Pharmucy/2021 Date 08.10.2021
Dr. R. Srinivasa Raao,
Director, Academic Planning
JNTUK, Kakinada
To
All the Principals of Affiliated Colleges,
JNTUK. Kakinada.
. £ Revised Academic Calendar for II, III, IV Year - B. Tech/B. Pharmacy for the AY 2021-22
(As per G.O. Rt. No. 242, Higher Education (U.E) Dept., dated 13.09.2021)
1 SEMESTER
Description From | To Weeks
Commencement of Class Work 01.10.2021 |
I Unit of Instruction 01.10.2021 | 20.11.2021 | TW
I Mid Examinations 22.11.2021 | 27.11.2021 1W
I1 Unit of Instructions 29.11.2021 | 15.01.2022 | TW
I Mid Examinations 17.01.2022 | 22.01.2022 W
Preparation & Practicals 24.01.2022 | 29.01.2022 1w
End Examinations 31.01.2022 | 12.02.2022 | 2W
Commencement of Il Semester Class Work | 14.02.2022 | L
I1 SEMESTER
I Unit of Instructions 14.02.2022 | 02.04.2022 | TW
I Mid Examinations 04.04.2022 | 09.04.2022 | 1W
11 Unit of Instructions 11.04.2022 | 28.05.2022 | W |
5 11 Mid Examinations 30.05.2022 | 04.06.2022 | 1W |
! Preparation & Practicals | 06.06.2022 | 11.06.2022 | 1W
o End Examinations - | 13.06.2022 | | 25.06.2022 2W |
Commencement of next Year Class Work | -
Note: Calendar is prepared with 8 hrs/day hence 7 weeks per instruction period

R. Suwiv o=l LY
Dire‘ctor AcadeB}ic g!‘gmﬂng
Academic Planning
M nada
Avanthi Instifte of Fncq & Technology

Tamaram Makavar2oalam Rd .
Virakhapatnam Distrit . Dier A3 1142

Copy to the Secretary to the Hon’ble Vice Chancellor, INTUK
Copy to Rector, Registrar, INTUK

Copy to Director Academic Audit, INTUK

Copy to Director of Evaluation, INTUK




AVANTHI INSTITUTE OF ENGINEERING & TECHNOLOGY
TAMARAM(V), MAKAVARAPALEM (M)

VISAKHAPATNAM-531113
ACADEMIC CALENDAR
. Commencement of Class Work for IIB., Tech- I Sem: 01.10.2021
L Description From To Weeks
' T Unit of Instructions 01.10.2021 |20.11.2022 | 7W
LM id Examinations 22.11.2021 | 27.11.202% | 1W
11 Unit of Instructions 29.11.2021 | 15.01.2022 | 7W
| IT Mid Examinations 17.01.2022 | 22.01.2022 | 1W
| Preparation &Practicals 24.01.2022 |29.01.2022 | 1IW
ind Examinations 31.01.2022 | 12.02.2022 | 2W
*Mid Examinations are to be conducted without effecting the regular class work
A Week Date No. ?f
ow Working Reports to be Submitted Target
No From To Days Date
1 1-Oct-21 2-Oct-21 |
2 4-Oct-2021 9-Oct-21 6 Monthly Attendance and On or
7 7 Syllabus Completion report before
2 11 Cordl 16-Ock-l < up t0 30.10.2021 and 01-Nov-
4 18-Oct-2021 23-Oct-21 5 student Counseling 2021 i
5 25-Oct-21 30-Oct-21 6 !
6 1-Nov-2021 6-Nov-21 5 Monthly Attendance and | Onor |
7 8-Nov-21 13-Nov-21 6 Syllabus Completion report before |
up to 20.11.2021 and| 22-Nov-
8 15-Nov-2021 20-Nov-21 6 student Counseling 2021
I-Mid & Submission of Absentee Onor |
9 22-Nov-21 27-Nov-21 Online Statement and  Result before |
Examinations | Analysis 29-Nov-21
10 29-Nov-2021 4-Dec-21 6 Monthly Ansadaics sod| (Omor
& 11 6-Dec-21 11-Dec-21 6 Syllabus Completion report before
12 13-Dec-2021 18-Dec-21 6 up to 25122021 and| 27-Dec-
13 20-Dec-21 25-Dec-21 5 Stude’nt Counselmg 2021
14 27-Dec-2021 1-Jan-22 5 Monthly Attendance and On or
Syllabus Completion report before
_Jan- _Jan-22 6 y P €po
3 s a2 up to 12.01.2022 and 17-Jan-
16 10-Jan-2022 15-Jan-22 2 student Counseling 2022
[I-Mid & | Submission of Absentee S;&;
17 17-Jan-22 22-Jan-22 Online Statement and  Result | , dFari.
Examinations | Analysis 2022
Submission of all Academic Documents Maintained by Faculty '

Total No. of. Working Days: 74
Expected Total No. of Periods per Subject: 80



Events to be organized

S. No Name of the Event Event Date
1 Induction Meet First Week of Oct 2021
2 Industrial Visit Last Week of Dec 2021

Avanthi Instituté of Engg. & Technology
Tamaram, Makavarapalem Md.,
Visakhapatnam District., Pin: 531113



VISAKHAPATNAM-531113
ACADEMIC CALENDAR

AVANTHI INSTITUTE OF ENGINEERING & TECHNOLOGY
TAMARAM(Y), MAKAVARAPALEM (M)

Commencement of Class Work for I1B.Tech- 11 Sem: 14.02.2022

Description From " To _Weolc_s
1 Unit of Instructions 14.02.2022 | 02.04.2022 TW
- I Mid Examinations 04.04.2022 | 09.04.2022 | W
IT Unit of Instructions 11.04.2022 | 28.05.2022 | 7W
11 Mid Examinations 30.05.2022 | 04.06.2022 | IW -
| Preparation &Practicals 06.06.2022 | 11.06.2022 | IW
End Examinations 13.06.2022 | 25.05.2022 | 2W
*Mid Examinations are to be conducted without effecting the regular class work
- Date No. of
» n:.-el\ Working | Reports to be Submitted Target
. No From To Tavs Date
.1 | 14Feb-2022 | 19-Feb-22 6 Monthly Attendance and | On or
| 2 21-Feb-22 26-Feb-22 6 Syllabus Completion before
I 3 28-Feb-2022 5-Mar-22 6 report up to 12.03.2022 14-Mar-
| 4 7-Mar-22 12-Mar-22 6 and student Counseling 2022
5 14-Mar-2022 19-Mar-22 5 Monthly Attendance and On or
[ 6 21-Mar-22 26-Mar-22 6 Syllabus Completion before
i report up to 02.04.2022 | 04-Apr-
| 7 28-Mar-2022 2-Apr-22 3 and student Counseling 2022 |
| [-Mid & | Submission of Absentee | Onor
8 4-Apr-22 9-Apr-22 Online Statement and Result before
Examinations Analysis 11-Apr-22
9 11-Apr-2022 16-Apr-22 4 Monthly Attendance and On or
L 10 18-Apr-22 23-Apr-22 6 Syllabus Completion before
| 11 25-Apr-2022 30-Apr-22 6 report up to 07.05.2022 09-May-
BET 2-May-22 7-May-22 6 and student Counseling 2022
13 9-May-2022 14-May-22 6 Monthly Attendance and On or
14 16-May-22 21-May-22 6 Syllabus Completion before |
| report up to 28.05.2022 | 30-May-
13 23-May-2022 28-May-22 6 and student Counseling 2022
| I-Mid& | Submission of Absentee | OnO"
.16 30-May-22 4-Jun-22 Online Statement and Result clore
Examinations Analysis 0?,;:.:{:"

Submission of all Academic Documents Maintained by Faculty

Total No. of. Working Days: 80
Expected Total No. of Periods per Subject; 80




Events to be organized

S. No Name of the Event Event Date
1 | Industrial Visit 3%Week of Mar 2022
2 2-Day Technical Meet 3rd Week of April 2022
3 National symposium 3"“Week of May2022

P
Avanthi Institute of Engg. & Technology
Tamaram, Makavarapalem Md.,
Visakhapatnam District., Pin: 531112



TAMARAM, MAKAVARAPALEM
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING
II B.TECH - I SEMESTER(R20) ECE BRANCH TIME TABLE FOR THE ACADEMIC YEAR 2021-2022

AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

W.E.F: 01 10 2021

Signals & Systems(SS)

K Dhilli

! 1 2 3 4 5
DAY L — 2 RS (Eap— I
09:30-10:30 10:30-11:30 11:30-12:30 11:;0_-_01.00 02:00-03:00 03:00-04:00
MON SS RVSP EDC MEFA STLD(T)
__TUE EDC SS RVSP STLD JAVA(T)
WED MEFA RVSP EDC STLD JAVA
a ﬁ COUNSELLING/|
THU SS EDC STLD E REMIDIAL MEFA(T)
i . - = CLASSES _
FRI JAVA RVSP MEFA SS EDC(T)
.| DEPARTMENT ASSOC. I .
SAT B STLD MEETING B L . _S? LIBRARY/INTERNET
Electronic Devices & . : i " Object Oriented ng_ran;ang
[Cimui:s(EDC) B ncs Through Java(JAVA) N ki
Switching Theory & Logic ; Managerial Economms & Financial
Design(STLD) s L Analysis(MEFA) o i C’“i“"""_ -

Random Variables & Stochastic

R Prasad Rao

Processes(RVSP)

HEAD O 7 H [_ ‘l: !EI TTENT
DECART F ECE

Avantnn 10 il L-I‘-(J.'] &Terh.

Prln{:lpnl PRINCIPAL

Avanthi Institute of Engg. & Technology
Tamaram, Makavarapalem Md.,

Visakhapatnam District., Pin: 531113




AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

TAMARAM (V), MAKAVAAPALEM (M), VISAKHAPATNAM - 531113
DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

 Program Name: | IBTECHISEMECE 1&2  [AY  [2021-2022 -
CourseName: |RVSP ~  |Class/Sem |I/T
Faculty Name: | Dr. R Prasad Rao =
Lecture Toi Book/Web | Teaching
No opie Reference | Method(s)
| THE RANDOM VARIABLE
L "Review of pmbability theory, Definition of a T3 C&T: S/P
Random Variable"
2. | Conditions for a Function to be a Random Variable T3 C&T
5, | "Discrete, Continuous and T2 C&T ; S/P
" | Mixed Random Variables"
4. | Distribution and Density functions Tl C&T; CPS
5 "Properties of Binomial, Poisson, TI C&T
" | Uniform, Gaussian"
6. | Properties Exponential, Rayleigh n cer
7. | Properties Conditional Distribution, Conditional Density Tl CodL 0D
8. | REVISION ASG;Q
OPERATION ON ONE RANDOM VARIABLE -
EXPECTATIONS:
Introduction,
9. | Expected Value of a Random Variable T1 CaLiuF
Function of a Random Variable, Moments about the
1. Central Moments, Variance and Skew Tl C&T ; OL
12. Chebychev’s Inequality, Characteristic Function TI C&T
Moment Generating Function, Transformations of a Random
Non-Monotonic
14. | Transformations for a Continuous Random Variable L Catr
15, | REVISION




MULTIPLE RANDOM VARIABLES

Vector Random Variables, Joint Distribution Function

16, | Properties of Joint Distribution, Marginal Distribution Tl C&T ; OL
Functions
Conditional Distribution and Density, Statistical
17 Independence,Sum of Two Random Variables, Sum of TI C&T ; SEM
" | Several Variables
OPERATIONS ON MULTIPLE RANDOM
VARIABLES:
Joint Moments about the Origin,Joint Central Moments, Joint .
; : C&T ; OL
18. | Characteristic Functions Tl
Jointly Gaussian Random Variables: Two Random Variables
C&T ; CPS
19. | case, N Random Variables case L
20 Properties, Transformations of Multiple Random Variables TI C&T ; GD
21 Linear Transformations of Gaussian Random Variables. TI C&T
RANDOM PROCESSES - TEMPORAL
CHARACTERISTICS:
9. | The random process Concept, Classification of Processes T2 C&T ; OL
Deterministic and Nondeterministic Processes, Distribution C&T : /P
23. | and Density Functions !
24, | Concept of Stationarity and Statistical Independence, C&T ; SEM
First-Order Stationary Processes, Second-order and Wide-
25. | Sense Stationarity L C&l ;oL
Nth-order and Strict-Sense Stationarity, Time Averages and
26. | Ergodicity T2 C&T
Autocorrelation Function and its Properties, CrossCorrelation
27. | Function and its Properties, T2 C&T; GD
Covariance Functions, Gaussian Random Processes,
28. | Poisson Random Process. T1 C&T
RANDOM PROCESSES - SPECTRAL
CHARACTERISTICS:
29, | The Power Density Spectrum: Properties C&T




Relationship between Power Density Spectrum and T C&T ; S/P
30, | Autocorrelation Function
. T2 C&T. ASG
M. | The Cross-Power Density Spectrum, Propertics
Relationship between Cross-Power Density Spectrum and _ T2 N CécT . §/P
32. | Cross-Correlation Function.
LINEAR SYSTEMS WITH RANDOM INPUTS:
13 | Random Signal Response of Lincar Systems 9 C&T; OL
System RcspohéE ~ Convolution, Mean and Mean-squared T2 C&T ; SEM
34. | Value of System Response
Autocorrelation Function of Response, Cross-Correlation
T2 C&T
35. | Functions of Input and Output
Spectral Characteristics of System Response: Power Density C&T : CPS
36. | Spectrum of Response
37 CrossPower Density Spectra of Input and Output T2 C&T
35, | Band pass, Band-Limited and Narrowband Processes T2 C&T
- 39, | Propertis. T2 C&T
REVISION ASG: GD

= ——

C&T:-Chalk & Talk; S/P:-Slides/PPT; Videos; SEM: Seminar; Demo; CHART; ET/GL: Expert Talk/Guest Lecture; QUIZ; CPS:
Class room problem solving; GD:-Group discussion; RTCS: Real time case studies; JAR:-Journal article review; PD:-Poster
design; OL:-Online lecture/Google class room; Industrial Visit (IV), Assignment (ASG), Quiz/Puzzle (Q), Brain storming
“35), Think-Pair-Share (TPS), Certification(CERT), SIM: Simulation, P/G: Pledge/Greeting, Q/R: Quotes, references, LS:
-iterature Survey, RW: Report Writing, MM:Model making, PED: Professional/ethical dilemma, Coding, Activity/Event,
FV: Filed Visit etc.
Text/ Reference Books:
T-1:  Probability, Random Variables & Random Signal Principles, Peyton Z. Peebles, TMH, 4th Edition,2001.
T-2:  Probability, Random Variables and Stochastic Processes, Athanasios Papou lisand
S.Unnikrisha, PHI, 4th Edition,2002.
T-3:  Probability and Random Processes with Applications to Signal Processing, HenryStark and John W.
Woods, Pearson Education, 3" Edition,2001.
Web References:
W-1: NOC:Introduction to Probability Theory and Stochastic Processes, IIT Delhi

Wli .ac,i 1
W-2: NOC:Probability and Random Variables/ Processes for Wireless Communications, [IT Kanpur

S Lac.i 10411

Signatre/of Course Coordinator



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India

DEPARTMENT OF ELECTRONICS AND COMMUNICATION
ENGINEERING

2021-22

II B.Tech.I Sem.

RANDOM VARIABLES & STOCHASTIC PROCESSES

UNIT I:

THE RANDOM VARIABLE : Introduction, Review of Probability Theory, Definition of a
Random Variable, Conditions for a Function to be a Random Variable, Discrete, Continuous
and Mixed Random Variables, Distribution and Density functions, Properties, Binomial,
Poisson, Uniform, Gaussian, Exponential, Rayleigh, Conditional Distribution, Conditional
Density, Properties.

UNIT II:

OPERATION ON ONE RANDOM VARIABLE - EXPECTATIONS : Introduction, Expected
Value of a Random Variable, Function of a Random Variable, Moments about the Origin,
Central Moments, Variance and Skew, Chebychev's Inequality, Characteristic Function,
Moment Generating Function, Transformations of a Random Variable: Monotonic
Transformations for a Continuous Random Variable, Non-monotonic Transformations of
Continuous Random Variable.

UNIT III:

MULTIPLE RANDOM VARIABLES : Vector Random Variables, Joint Distribution Function,
Properties of Joint Distribution, Marginal Distribution Functions, Conditional Distribution and
Density, Statistical Independence, Sum of Two Random Variables, Sum of Several Random
Variables, Central Limit Theorem: Unequal Distribution, Equal Distributions. OPERATIONS
ON MULTIPLE RANDOM VARIABLES: Joint Moments about the Origin, Joint Central Moments,
Joint Characteristic Functions, Jointly Gaussian Random Variables: Two Random Variables
case, N Random Variables case, Properties, Transformations of Multiple Random Variables,
Linear Transformations of Gaussian Random Variables.



UNIT IV:

RANDOM PROCESSES - TEMPORAL CHARACTERISTICS: The Random Process Concept,
Qassification of Processes, Deterministic and Nondeterministic Processes, Distribution and
Density Fundions, Concept of Stationarity and Statistical Independence. First-Order
Stationary Processes, Second Order and Wide-Sense Stationarity, Nth -order and Strict-
Sense Stationarity, Time Averages and Ergodicty, Autocorrelation Function and its
Properties, Cross-Corelation Function and its Properties, Covariance Functions, Gaussian
Random Processes, Poisson Random Process.

‘UNIT V:

RANDOM PROCESSES - SPECTRAL CHARACTERISTICS: The Power Spectrum:
Properties, Relationship between Power Spedorum and Autocorrelation Function, The Cross-
Power Density Spectrum, Properties, Relationship between Cross-Power Specdorum and
Crass-Carrelation Function., -

LINEAR SYSTEMS WITH RANDOM INPUTS :Random Signal Response of Linear
Systems: System Response - Convolution, Mean and Mean-squared Value of System
m,mmmam,mmmmamand
Output, Spedral Characteristics of System Response: Power Density Spectrum of Response,
Cross-Power Density Spectra of Input and Output, Band pass, Bandlimited and Narrowband
Processes, Properties, Modeling of Noise Sources: Resistive (Thermal) Noise Source,
WMM,MMTMW,AWMW,AWM
Figure of cascaded networks

TEXTBOOKS:

1. Probability, Random Variables & Random SignalPrinciples, Peyton Z.Peebles, TMH, 4
thEdition, 2001.

2. Probability, Random Variables and Stochastic Processes, Athanasios Papoulis and
S.Unnikrisha, PHI 4th Edition, 2002.

3 Hnbabﬂﬁymdﬂmdmn@mmmﬂmﬁmﬁmumwmg,ﬁawﬁaﬂand
John W.Woods, Pearson Education, 3 rdEdition, 2001.

REFERENCE BOOKS:
1. Schaum'’s Outline of Probability, Random Variables, and Random Processes, 1997.

2. An Introduction to Random Signals and Communication Theory, B.P.Lathi, International
Textbook, 1968.

3. Probability Theory and Random Processes, P. Ramesh Babu, McGrawHill,2015.



Course File Contents

Sr. No. Contents
1. Department V&M, PEQ's, PO’s
2. Course Information Sheet
3. University Calendar
4. College Academic Calendar
5: Time table
6. Lesson plan
7. Course Objectives
8. Course Outcomes
9. CO-PO mapping
10. | Curricular Gaps
11. | Topics beyond syllabus
12. | Lecture notes
13. | PPT's, Videos (in CD), Self-Learning Material
14. | Assignments
15. | Tutorial Handouts
16. | Unit wise Question bank
17. | Mid 1- Question papers
18. | Mid 1 - Question paper — Key
19. | Mid 2- Question papers




20.

Mid 2 - Question paper - Key

21. | University Question papers

22, | Remedial Classes

23. | Result Analysis (After Completion of course )

24. | Attendance Register -Teacher Log updated with signature of faculty and HOD
25. | Sample Answer Sheets

26. | Sample Assignment Sheets

27. | Sample Tutorial Sheets

Si M
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AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY
Approved By AICTE, Permanently Affiliated to JNT University, Kakinada, Tamaram,
Makavarapalem, Narsipatnam(R D), Visakhapatnam Dist-531113

INSTITUTE VISION
To develop highly skilled professionals with ethics and human values.

INSTITUTE MISSION

To produce component highly motivated engineers and management.

To encourage innovation and still ethical practices.

To impact quality education with industrial exposure and professional training.
To exhort the spirit of professional beyond academic excellence.



AVANTHI INSTITUTE OF ENGINEERING & TECHNOLOGY
TAMARAM (V), MAKAVARAPALEM (M), VISAKHAPATNAM (Dist).

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

Department vision

We envision the department to make an impact on. and lead in the field of Electronics

‘: communications engineering through its education and research agenda
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“To produce highly

needs.

DEPARTMENT OF ELECT

AVANTHLINSTITUTE OF ENGINEERING & TECHNOLOGY

FANARAN (V) MAKAVARAPALEN (M), VISAKHAPATNAM (Dist).

RONICS AND COMMUNICATION ENGINFERING

DEPARTMENT MISSION

- competent electronics and communications engineers to suite global



AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

TAMARAM, MAKAVARAPALEM, NARSIPATNAM

SUBJECT: RVSP YEAR: I SEM: I BRANCH: ECE

EROGRAM EDUCATIONAL OBJECTIVES

PEO 1: Graduates will have demonstrated a through grounding in the fundamental principles of
basic sciences, English other engineering disciplines, Mechanical engineering subjects and
practices convey a professional attitude appropriate for a diverse world community.

PEO 2: Graduates will have undertaken complex problems and develop appropriate technical
solutions.

PEO 3: Graduates will be prepared to communicate and work effectively on team based engineering
projects and will practice the ethics of their profession consistent with a series social responsibility.

PEO 4: Graduates will have demonsirated exposure lo emerging and modern technologies lo

succeed In engineering position in various agencies and also pursue advanced degrees in
engineering.



AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

k J TAMARAM, MAKAVARAPALEM, NARSIPATNAM

'S AND COMMUNICATION ENGINEERING

PROGRAM OUTCOMES

I. ENGINEERING KNOWLEDGE: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the solution of complex

engineering problems.

2. PROBLEM ANALYSIS: Identify, formulate, research literature, and analyze complex
engincering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

3. DESIGN/DEVELOPMENT OF SOLUTIONS: Design solutions for complex
engineering problems and design system components or processes that meet the specified
needs with appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.

4, CONDUCT INVESTIGATIONS OF COMPLEX PROBLEMS: Use research-based
knowledge and research methods including design of experiments, analysis and interpretation
of data, and synthesis of the information to provide valid conclusions.

5. MODERN TOOL USAGE: Create, select, and apply appropriate techniques, resources,
and modern engineering and IT tools including prediction and modelling to complex
engineering activities with an understanding of the limitations.

6. THE ENGINEER AND SOCIETY: Apply reasoning informed by the contextual
knowledge to assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

7. ENVIRONMENT AND SUSTAINABILITY: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the knowledge
of, and need for sustainable development.

8. ETHICS: Apply cthical principles and commit to professional cthics and responsibilities
and norms of the engineering practice.

9. INDIVIDUAL AND TEAM WORK: Function effectively as an individual, and as a
member or leader in diverse teams, and in multidisciplinary settings.



10. COMMUNICATION: Communicate effectively on complex engineering activities with
the engineering community and with society at large, such as, being able to comprehend and

write cffective reports and design documentation, make cffective presentations, give and
receive clear instructions.

II. PROJECT MANAGEMENT AND FINANCE: Demonstrate knowledge and
understanding of the engineering and management principles and apply these to one’s own

work, as a member and leader in a team, to manage projects and in multidisciplinary
environments.

12. LIFE-LONG LEARNING: Recognize the need for, and have the preparation and ability

to cngage in independent and life-long leamning in the broadest context of technological
change.



COURSE INFORMATION SHEET

PROGRAMME: B. TECH ECE DEGREE: B.TECH Il-I

Academic Year :2021-22

COURSE: RANDOM VARIABLES & STOCHASTIC | SEMESTER: | CREDITS: 3

PROCESSES

COURSE CODE: COURSE TYPE: CORE

R2021044 REGULATION:R20

COURSE AREA/DOMAIN: RANDOM VARIABLES
& STOCHASTIC PROCESSES

CONTACT HOURS: 3+1 (Tutorial) hours/Week.

CORRESPONDING LAB COURSE CODE (IF LAB COURSE NAME: No

ANY): No

SYLLABUS:

UNIT

DETAILS

HOURS

THE RANDOM VARIABLE:

Introduction, Review of Probability Theory, Definition of a Random Variable, Conditions for
a Function to be a Random Variable, Discrete, Continuous and Mixed Random Variables,
Distribution and Density functions, Properties, Binomial, Poisson, Uniform, Gaussian,
Exponential, Rayleigh, Conditional Distribution, Conditional Density, Properties.

OPERATION ON ONE RANDOM VARIABLE - EXPECTATIONS:

Introduction, Expecled Value of a Random Variable, Function of a Random Variable,
Moments about the Origin, Central Moments, Variance and Skew, Chebychev’s Inequality,
Characteristic Function, Moment Generating Function, Transformations of a Random
Variable: Monotonic Transformations for a Continuous Random Variable, Non-monot(?nic

Transformations of Continuous Random Variable.

I

MULTIPLE RANDOM VARIABLES:

Vector Random Variables, Joint Distribution Function, Properties of Joint Distribution,
Marginal Distribution Functions, Conditional Distribution and Density, Statistical
Independence, Sum of Two Random Variables, Sum of Several Random Variables, Central
Limit Theorem: Unequal Distribution, Equal Distributions,

OPERATIONS ON MULTIPLE RANDOM VARIABLES:

Joint Moments aboul the Origin, Joint Central Moments, Joint Characteristic Functions,
Jointly Gaussian Random Variables: Two Random Variables case, N Random Variables case,




Propertics, Transformations of Multiple Random Variables, Lincar Transformations of
Goussian Random Variables,

v

RANDOM PROCESSES - TEMPORAL CHARACTERISTICS:

The Rundom Process Concept, Clussification of Processes, Deterministic  nnd
Nondeterministic Processes, Distribution and Density Functions, Concept of Stationarity and
Statistical Independence. First-Order Stationary Processes, Second- Order and Wide-Sense
Stationarity, Nth-order and Strict-Sense Stationarity, Time Averages and Ergodicity,
Autocorrelation Function and its Properties, Cross-Correlation Function and its Propertics.
Covariance Functions, Gaussian Random Processes, Poisson Random Process.

RANDOM PROCESSES - SPECTRAL CHARACTERISTICS:

The Power Spectrum: Propertics, Relationship between Power Spectrum and Autocorrelation
Function, The Cross=Power Density Spectrum, Propertics, Relationship between Cross-Power
Spectrum and Cross-Correlation Function. 1

LINEAR SYSTEMS WITH RANDOM INPUTS:

Random Signal Response of Linear Systems: System Response — Convolution, Mean and
Mean-squared Value of System Response, Autocorrelation Function of Response, Cross-
Correlation Functions of Input and Output, Spectral Characteristics of System Response:
Power Density Spectrum of Response, Cross-Power Density Spectra of Input and Output,
Band pass, Band- Limited and Narrowband Processes, Properties

TOTAL HOURS | 70

TEXT/REFERENCE BOOKS:

TR

BOOK TITLE/AUTHORS/PUBLICATION

Probability, Random Variables & Random Signal Principles, Peyton Z. Peebles, TMH, 4th Edition, 2001.

Probability, Random Variables and Stochastic Processes, Athanasios Papoulis and S.Unnikrisha, PHI, 4th

2
Edition, 2002.

3 Probability Theory and Stochastic Processes — B. Prabhakara Rao, Oxford University Press

4 Probability and Random Processes with Applications to Signal Processing, Ilenry Stark and John W.Woods,
Pearson Education, 3rd Edition.

5 Probabilistic Methods of Signal & System Analysis, George R. Cooper, Clave D. Mc Gillem,
Oxford, 3rd Edition, 1999.

6 Statistical Theory of Communication, S.P.Eugene Xavier, New Age Publications, 2003

7 Signals. Systems & Communications, B.P. Lathi, B.S. Publications, 2003




8 Probability and Random Processes, An Introduction for Applicd Scientists and Engineers, Davenport W.B,
MeGraw-Hill, 1970,

9 Introduction 1o Random Processes with Applications to Signals and Systems, Gardener W.A,
MeGraw-Hill, 2nd Edition

10 Schaum's Outline of Probability, Random Variables, and Random Processes.

An Introduction to Random Signals and Communication Theory, B.P. Lathi, International Textbook, 1968.

COURSE PRE-REQUISITES:

C.CODE | COURSE NAME DESCRIPTION SEM
Mathematics 1&11 Basic concepts about mathematics I-1
P&S Probability and statistics
COURSE OBJECTIVES:

To give students an introduction to elementary probability theory, in preparation to learn the concepts
of statistical analysis, random variables and stochastic processes

2 | To mathematically model theory and phenomena with the help of probability theory Concepts
3 | To introduce the important concepts of random variables and stochastic processes.
4 | To analyze the LTI systems with stationary random process as input.
COURSE OUTCOMES:
| sNO DESCRIPTION
1 Identify random variables and Define distribution and density functions. (L1)
2 Determine the properties of a random variable from its probability density and distribution
functions. (L3) '
3 Illustrate the changes in the properties of random variables upon combining them with other
random variables. (L4)
4 Differentiate stochastic and ergodic processes. (L2)
5 Measure the covariance arid spectral density of stationary random processes. (L5)




GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS:

SNO DESCRIPTION PROPOSED
ACTIONS

1 Probability theory GUEST
LECTURE

2 Rectangular destructive functions NPTEL
LECTURES

3 Applications of RVSP in signal processing und communication systems NPTEL
LECTURES

4 Some other topics in noise like addition of noise due to several amplifiers, equivalent GUEST

noise temperature of cascaded slages. LECTURER

PROPOSED ACTIONS: TOPICS BEYOND SYLLABUS/ASSIGNMENT/INDUSTRY VISIT/GUEST

LECTURER/NPTEL ETC

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN;

I Applications of PTSP in signal processing and communication systems

2 Rectangular destructive functions

WEB SOURCE REFERENCES:

1 hitp://www.math. uiuc.edu/

2 | hup:// nptel.iitm.ac.in/...random.../NPT39

DELIVERY/INSTRUCTIONAL METI HODOLOGIES:

CHALK & TALK STUD. WEB

ASSIGNMENT RESOURCES
LCD/SMART STUD. 00 ADD-ON COURSES
BOARDS SEMINARS

ASSESSMENT METHODOLOGIES-DIRECT

ASSIGNMENTS STUD.SEMINARS TESTS/MODEL EXAMS UNIV,
EXAMINATION
O STUD. LAB PRACTICES STUD. VIVA O MINI/MAJOR PROJECTS | O CERTIFICATIONS
(0 ADD-ON COURSES [ OTHERS

ASSESSMENT METHODOLOGIES-INDIRECT

ASSESSMENT OF COURSE OUTCOMES (BY

FEEDBACK. ONCE)

(TWICE)

STUDENT FEEDBACK ON FACULTY

O ASSESSMENT OF MINI/MAJOR PROJECTS BY

EXT. EXPERTS

O OTHERS




AVANTHI INSTITUTE OF ENGINEERING & TECHNOLOGY

TAMARAM, MAKAVARAPALEM, NARSIPATNAM

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

Subject: RANDAM VARIABLES & STOCHASTIC PROCESSES

Branch: ECE Il year I sem.
COURSE OBJECTIVE

To give students an introduction to elementary probability theory, in preparation to learn the concepts
of statistical analysis, random variables and stochastic processes

To mathematically model theory and phenomena with the help of probability theory Concepts

To introduce the important concepts of random variables and stochastic processes.

To analyze the LTI systems with stationary random process as input.

{r & ™ 1




AVANTHI INSTITUTE OF ENGINEERING & TECHNOLOGY

TAMARAM, MAKAVARAPALEM, NARSIPATNAM

Subject: RANDAM VARIABLES & STOCHASTIC PROCESSES

Branch: ECE II year I sem,

COURSE OUTCOMES

SNO

DESCRIPTION

col

Identify random variables and Define distribution and density functions. (L1)

Co2

Determine the properties of a random variable from its probability density and distribution
functions. (L3)

Co3

lllustrate the changes in the properties of random variables upon combining them with other
random variables. (L4)

Co4

Differentiate stochastic and ergodic processes. (L2)

COs5

Measure the covariance and spectral density of stationary random processes. (L5)

Coé6

Formulate the response of the LTI system with random excitation based on the concepts of Signals
and systems. (L6)
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AVANTHI INSTITUTE OF ENGINEERING & TECHNOLOGY

TAMARAM, MAKAVARAPALEM, NARSIPATNAM

N ENGINEE

Subject: RANDOM VARIABLES & STOCHASTIC PROCESSES

Branch: ECE Il year I sem.

PEQ’S AND PO’S MAPPING

SNO DESCRIPTION PEQ’S MAPPING PO’S MAPPING
1 Simple probabilities using an appropriate | PEO1,PEO2,PEO3,PEO4 1,3,4
sample space.
2 Simple probabilities and expectations PEO1,PEO2,PEO3,PEO4 13,4
from probability density functions (pdfs)
3 Likelihood ratio tests from pdfs for PEO1,PEO2,PEO3,PEO4 1,3,4,5
slatistical engineering problems.
4 Least — square & maximum likelihood PEOI,PEO2,PEO3PEO4 | 1,34,5

estimators for engineering problems.
5 Mean and covariance functions for simple | PEOI,PEO2,PEO3,PEO4 134

random processes.




AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

TAMARAM, MAKAVARAPALEM, NARSIPATNAM

Subject: RANDOM VARIABLES & STOCHASTIC PROCESSES

Branch: ECE Il year I sem,

CURRICULAR GAPS
Process:

The concerned faculty will verify the syllabus and suggest the missing contents and they
will approach the senor faculties of the department to go through the syllabus prescribed the

university in detail

Curricular gaps:

SNO DESCRIPTION
Probability theory

Rec taﬂgular destructive functions

Applications of RVSP in signal processing and communication systems

LS B | —

Some other topics in noise like addition of noise due to several amplifiers, equivalent noise temperature
of cascaded stages.




AVANTHI INSTITUTE OF ENGINEERING & TECHNOLOGY

TAMARAM, MAKAVARAPALEM, NARSIPATNAM

NICS AND COMMUNICATION ENGINEERING

Subject: RANDAM VARIABLES & STOCHASTIC PROCESSES

Branch: ECE I1 year [ sem.

TOPICS BEYO S S

] Applications of PTSP in signal processing and communication systems

2 Rectangular destructive functions




AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY
Approved By AICTE, Permanently Affiliated to INT University, Kakinada, Tamaram,
Makavarapalem, Narsipatnam(R D), Visakhapatnam Dist-531113

ASSESSMENT OF LEARNING OUTCOMES

Random Variables and Stochastic Processes

CAY : 2021-22. | SEM : JODDOIEVEN Date : 2241|2022
SUBJECT Random Variables and Stochastic | Year : OIDIIOII IV
Processes
FACULTY R.PRASAD RAO
CAY: CURRENT ACADEMIC YEAR

SPECIFIED LEARNING OUTCOMES FOR SUBJECT - Random Variables and
Stochastic Processes

Identify random variables and Define distribution and density functions.
Determine the properties of a random variable from its probability density and distribution
functions.

llustrate the changes in the properties of random variables upon combining them with other
random variables.

Differentiate stochastic and ergodic processes.

Measure the covariance and spectral density of stationary random processes,

Formulate the response of the LT system with random excitation based on the concepts of
Signals and systems,

Please evaluate on the following Scale:

Excellent(E) Good(G) Average(A) | Poor(P) No
Comment(NC)
5 4 3 2 1
SNO | QUESTIONNAIRE

E G AP NC

5 4 3 2 1

1)

GENERAL OBJECTIVES:

2) | Can you mathematically model theory and phenomena

. 7 0 O O O
- With the help of probability theory Concepts?

.: Was this course able to give you an introduction to
| elementary probability theory, in preparation for learning
the concepts of statistical analysis, random vari

ables, and
stochastic processes

Od 0O o o

|



SPECIFIC LEARNING OUTCOMES:

3) Can you identify random variables and Define distribution and | [J 7 O
density functions?

4) Can you determine the properties of a random variable from its O¢ 0
probability density and distribution functions?

5) Can you lllustrate the changes in the properties of random 0O & O
variables upon combining them with other random variables?

6) Can you differentiate stochastic and ergodic processes? O @ O

i

7) Can you measure the covariance and spectral density of stationary [¥] [0 [
random processes?

8) Can you formulate the response of the LTI system with random )| [B’ O

excitation based on the concepts of Signals and systems?




M A &1540400

1_- _IIIE Qmoom \/ARlnBLe (-Assi?nmcnt—ij%

1) I _ -
0 and  Explain  the following with an example :

L.'.) Diseref SOmPle SPQCC () Conditional P?obab'll'l‘rlf
(D Continuouws  Random  Vaialle (V) Conditional Dendi Ferchion

&B )y Discrete SQIQR!& SM “

A Sample SFace mcud contain o Numbes E)b Oukcomes that
dePeﬂdJS on the exPcr-]ment-.jJU ¥ Contamg o -bwull I\lu:m.l)vbob
Cubcomes  then & 4 Krown as Discrele (o) Fnite Sample Space-
%}" An fnssincﬁ a Cown e

le s-{u,7} o~
n Rollimci a dice
S={h2,2mS6}
(1) Conditional Probebiliy - ‘

For two Evenli 4 and B then the Conditional Pwholo'iliﬁl
of Event &, assuming that Event” B has happened

e p(A) = P8 povided p(e) 70

(%) O f’( ?
Smiboly the conditionol Proockilifyy of Event B, dssuming thet
Y Event A b haﬂoened

B 0 .
e P(B/n) = P(QB‘;’) Pmu/m\w p(A)#0

€q- To the Foin die Expuiment the conditionel fmmu@
of qetling 1 Giuer that 0dd Numboer foces 1 Obtoueed:
Sample Space S= %1,1,5,L,,§}g}
ns)=56
Cyent A =31} NR)=)
Event B = §1,35f,N(B)=3

>




P(B)

AOR = {1 yN(AOB)=|
P(Plﬁﬁ) = ﬂ(HﬁB) e ol
ne) 6
pie) - N®) _ 3
) G

P(Alg) = e _
3, 3

(i) Continuouy, Random Voiably, -
.ﬂt a Rondom Vontalle takes ,ﬂmbm@ Numboy Bt

uncouwntalde valuey i Known o4 Continupws  Random Vasdole
fca The Len%'th of Time Ruwn onith  Naccum fule 8
Avtalled 0 the Civeuit  Funchion ¢ 0-1204C
(V) CondiYiomal Dens't['% Funchion -

| TThe  conditional dencity

Aasdalde X o dn.bwud o The dou
conditional  dustibulion Funckion -
'Fx () = %1 b (%)



1 Jo0  Boxey .ane selectid Randomly - The 4% Box Contaimt

Q Whie Balls g3 Llack  Balls | The and Pox  Contaums 3@&
Woll, ond 1 Block Bolly ot o the probebility of crauwing
g White  Bal.

Sy

—_— L -
: Pox 4 v M[\MM»F\ILd by A

Box 2 3 Aeprusentid bt{B
The P"Dbab"‘m‘ of /SE\ec,‘r'ani any Ball
P(R) = P(B)= L
N Box A Contams & White Balls & 3 Black BaUA-ﬂwr:: )
P:obc\biliﬁi of Seledirn? bt balls (]tium that Bot
choosen — je (VM)
o P{Nle)= 3

Box B (ontwims 3 avhide Lals ound Ll‘. E’\mfag;%mii
P'mbc\ﬁllih.‘ Ob Qdaéﬁmﬁ It balls ciwm th
choosen e p(WIB)

S p(NR) = =
- 2By Ubing Total  Prooeboilily '_‘Yﬁemem,. -
Probobility of drawng * wlhite ball B P
e, po) = PRI+ PE)P(HIB)

- B0
- ly+1\s
70

a9




@) Stale é Fove  the Pm[)cxlw, Cummulawe Distibution |
Function (CDF) & Probobility Densfly Function (PDF) of .

= Fropatu of COF -
f.t m;' F@) J yon dﬂcmmirnﬁ Fndion
Vaniable %'
e d n<h fhen FxGl)< 5 (a0)
M propaly -, -) =0 PP
As pov the clefponilion eroo)--P(.us—oO%O’m el Bl
volues  unv the Ran%x et ‘_ed tpt+oo' There OM . .
(A< -)

3 propdly FxC9=)
As pon the definition

Fyu(e)= p(i<)

- P(—oo«x 500)

= PE)

ot cmmdom

|
-

| -
P Bopely - 02 RE) <
| % Fy(t) 43 olsG OM waobil't\‘ld Funchion -
| ' ‘ \Joniolle
r mpﬁﬁq s ;'llﬂ x A3 discady Random Mot
. hy £y e -2 LB AW

|I P(’I:'Xi) = Fx (’10 . Fx ("M'D
| _ () —p(R< )
| = paga) ~p(*S A
Iéﬁﬂ’ P,"PM# g ﬂt x Jre the Random Nonoble thaw
P('Q(i"‘;\'f?’L <'X.::) = K (o) - Fx("h)

A
Fx('l)dl s

P('h(')(.ﬂ'l‘;.) = g
p I

A
= By,
‘ = Fx ('11') = [:)((.x\)

.



I. IT &'M - X L the Random Vowualde Lhuw,
| P(x>x) = 1- Fx(x)
= |- P(x -g'x)
Rﬁ"" (x>'ﬁ)U (x<%) =S
Torkung Probabiliies on  Both Sidg
2 P((bx) O (X 5'1)] =p(e)
S poN)+p(xsn) =

5 p(>N)=1- p(xs%)
= |- F().

%'QPE{@..,"* Qﬁ POF -
4—%— Rﬂ’ﬂ = f@)20 fov all the voluws e A
{XL'JL) X5 abhd QA ]DTDbo\b.lllﬁi Funchion -

‘gfd PJQF;':’.‘E{ '-’_I:F,Qx)dvt =]

P"ﬂ 3 ﬁ—x (W) dn = Fx (1)\ i
2 Fx(e) - Fx(=)
= =0
= 3
o2
ARG =)

3d propoty - Af A s COﬂh/OQNRandDm Vosalde A
£ = % 1

Aan
l_.ff‘ BL?R},’E g jb _1/,1,5 Discrett Random \)m,@blb Fhaw

F00) = E o) s(a-%1)
N=1

. N ) ()
o= )= S KOY- 5 L%fw i

N o ol o
 Eyta) 3,179



- & plan) Sex-)

1=\

o The  Random Voniolde ' Has Jhe discade Veouodde Ay

&2

the et %“1; -05,0-1,15,3} the J.B’N.Lfoﬂdmrﬂ

Pmbafzﬁliﬂu

On  Omumed o e (0-1,0-2,0.1,04,“0.1}.Pjptlxﬁ COF
and Atale X i o discade (ov) Continous Distrbulion

Junchon .
Robah'\liﬁi distnibdlion Funckion Tolble

A ==y GG p(*2n) = p(x=-) = 0|
jh’ A=-05, Fx (—-0.

:\t

P

~|

=09

01

2]

3

P(y)

01

0-a

0-

04

0-d

B 1 s duowte Random Vaniolle Hhuw

Fx() = p (x4

‘5) = P(X{: -0-‘5)

pls =y rp (=09

—

—

= p(x=d) 1P

-
=

p—

= 0+3

F x=01, Fx(07) = ?(Xio“)

04

115, Fi(1s) = P(x£18) 7

= p(a =) 4p(= 0-6)+ p(A=0-1

0-l +0- &

-0-5)+pl*= 0-1)

o\ + 0-2 0

- 70| + 0201 +0Y

-—
—

0-%

) P[‘JL=1~S)



| .'Jh X=3, f,06) - P(x<?)
= p(x 1) -t p(
014 0-240:1+ 04+ 02

" _0.5) Ap (% 0-‘1)+ p(:l = I'S)-rP@(:a]

10
R ) = gN p() M (1)

[=)

= & par) HE-)
i=l

< AR () o LAY (-6 + P 1) 4 Lot - 1) PO %9
= plA)aaen) + plorS)a(a0)+ p(0) (a0 +PLS) M (a-1-5)+PE)H

24 (%3
= O yy(ah)+ O-J.M('1+D-S)+D'\M(9l'0"1)+ 0y M)t O 24 (4%

KA un Discade Distribution Funchion-
f Fﬂ"\\\

(hot - R (ﬂ
T S —

o

- 0
l 1
q :
[ [ '.
— L RN |/ st [P
=| -0 0 01 5 IS

2@) An an ‘Expe.ﬂment 4here. one &L E/)oate;,/ Cach box Contauns
balls ar  Shown - The Eved lE'h) WGeleck o Bor Qandnmltf
and then Celect o Pall fmm e Celected Bow " !Uﬁ The

Pmbaﬁt\fhi ob— Celecting .ﬁlﬁt’ Rox 18 0:3 Fhen Fond

iy Conditional Proloobillg Distrikukion § Density Function

i) Probaloilih;f Distviboution § Density functions

i) Plot -the Functions



Rall POXES
?(‘ COIOM ﬂ 5-— i
1 | Red a0 40 60
Bl | 30 30 ;‘é
3 Gl‘( eechn 50 50
Total 100 100 200

-(?fd_L_e,[' the i';{’ BO‘LJ-M E)|
l
| g A" Box be Ba

i
| G\ven Qala
P‘lobab'llﬂ‘l:l
Us|‘n3 AXIOM 2
P(s)=1
= p(e)+p(e)=)

P(BJ—) = 1-0°3
p(8) = 0]

hen Red, Blue) Green O
The Conditional Pmbab\hhu ong -

% The PRobabl lﬂTd cdd’(mﬂ

A\ a0 _ M.
| PE;)/ o
+ The Pobabiffy of qeTing

p(e2)= 1-p(®)

o RlueBall

15(1»)_ e

& The Fmbabnh‘% ofg Adtﬂi'ncj o Green Ball  1Alhen '8y

50

of Se\echh% £t Bk e p(B) =03

o Red Ball inlhen "By

sl duum Rarom, Nsiable ¥ S5 have TS

Xy = 'Jlx 2; X3 =3-
Qeledad R@Fechvclﬁ

i deledtid »

WL Seledad b

X8 Ce leae(l



nchhmoj Den&nl—lj ~function o 'By W*ﬂ(f
Bk - 565

= &P(""“IBL)S(H‘.'

-f@ﬁ@ﬂwﬁjwﬂ%ﬂ ) 5-)
= P __ﬂ)g(w)w )9(*1 I+ plE ')SCH)-
i = oy SE)+ 0:38EDTOY (1)

.
|U\) UGm? Total P fbbab‘lhhl Theovem.

P () plEp() (8P
£ (0-3)(02) o) u)
= 0067028
= 03l

p) - p(e)p(ley +pB)PCTE)
. (09301 0?)
e (09 + 04l
= 030

() = p(e)p (1E) +p(B)p (le)
= (0-3)(05) *LU'TJLO:Lﬂ

= 015+0-28

! S\wnax
|
|

036

— Q;s’nwbujim
ICIE P(m) Ju(u x.)

*P(1|)J4('1 )+ plo)u (X %) + P(A3)u ('1-13)




Si millaly,

£ The ‘)mhub]l'.ﬁ_i o4 G,umaa Red Bal when ‘B, A Seledid

PR - £5- =0

* The PID\‘)(‘JKIH % fﬂmﬁ o Ll _/erku ()J‘f'\j/r\ BZ 3 Seledd

P(m)*-f’—oﬂros

100 y
% T Fmbcdnhbﬂ @ﬁ Qflitma sove Jrall auhan. Bs 18
Celedad g 40 iﬁk
P("Bb—» “ oo =
(i) Conditional Dlshtbuhon Fundion of \E’: 48 %w-aw JJLJ"

F}((?() ( ) (‘1 '11)
)’"(“ 3‘)'*? BJ““""}*?P )44(1—13)
+ 02 M)+ 03+ oS M (m)

Bimilloly

Conditional DlSJrnbuhon Fundion 0’5 B

Fx ('x) 2_[)(. )J-{(?L")L-)

;)* H("‘ m)JrP(f——\M('ﬂ'b )+ P
e 3)

is i{f‘“‘” 'lﬂi'

}A@“

.,1)* 0- 3”('1-"39"-0 34

FO Funchion b’ﬁ ‘R, M 'Qd J‘rﬁ
s G)hd\ﬁonod eﬁsn’q C
£@)-2 6| )
gm s00)

%)) 1ol Y5 (%)
1) 4+ 0S5 S(x 5)

&31.) s )P

- 0')_‘8(1—1).\—03 S(‘i




= 03y (*1) t 030 4 (1) + 0364 (2)
-3 &m&* Fnclwon -
£ ()= %P(‘ii)g(m-ii')
ble) (a4 P 8 10) (39 5
| = 0-3y SG-1)+ 030 S(x2)+ 0736 53
“‘) Ploﬂma For  Conditionel Of"‘%‘TLJ Funchions,

% £(¥e) « £ (118
‘: R A?C’LIB‘:)
| 0+ m—
0 A -- - qu 17
% 0.1_--__,{ 0¥ —— - — = =
i 1 T 7[ “’l(—*? %
| | l 3
«£0)

| ‘\&(1)
| osth—--—--———,r//

0T —A

030 — — — —

>R




(o .
| th”“z th'T Londilionod  O.usbibsubion Funchions.

Gk ('xl&):f

)\FL’*[B})
10 4= - '
PR
0:6 -
|
gibakasc |
‘ " |
i [
° \ 2 "3_“

x F(AI8) -
\F('*lﬁv\

0 s A e

o\l4---

07

-



/ ﬂ‘"i‘}""‘“ ol & (1) mlu b Ao toad|
UNIT- 2L

vlles of varrance o a ranadom

W Q) state and Prove the PYoPe
vartable.
Ang: Propevttes of vartance:
1> The vartane of a constant 15 3exo, 1-C If 'Kk'1s a Constant,
then vay (K]=0
Proof: Tt 15 Known that var [(x7- €[ (x-x)|
[1fx=K]  var (k]- € [(K-¢ ()]
- €[ k-K)*] = €[o] =0
2> 1f @ 5 any Qvbitary constant then, var (ax]- a* var (x ]
Proof :- ¢ 1s Known that \;/a»(fx] E['(X-E(')J]
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~
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Tutorial 1

1. The random variable x has the discrete variable in the set{-1, 0.5,
0.7,1,5,3}, the corresponding probabilities are assumed to be
{0.1,0.2,0.1,0.4,0.2} plot its distribution function?

2. If the probability density of a random variable is given by

X
fx(x)={c' exp (—- Z) for0<x<1
0 otherwise

Find the value of ‘c’ evaluate F,(0.5)?

3. Two dies are thrown. the square of the sum of the points
appearing on the two dies is a random variable X. determine the values
taken by X; and the corresponding probabilities?

4. State and prove the properties of probability density function?

5. Explain about the distribution and density functions of Rayleigh
random variable with neat sketches?
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Tutorial 2
1. A random variable X has a PDF

Fulx) = {% cosx for —1t/2<x<n/2

0 Otherwise

Find the mean value of the function g(x) =4x"?

2. If x is a discrete random variable with probability mass function given

as below table

X | -2 4 0 1 2 |
7
=

P(X) | 1/5 | 25 1/10 1710

Find 1) Elx] 2) EIX]  3) E[2X+3] 4) E [(2x+1)"]

3. State and prove properties of moment generating function?

4. Let Y=2x+3, if the random variable x is uniformly distributed over

[-1, 2], determine fyly)?
5. Show that E[X+Y] =E[X] +E[Y]?
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Tutorial 3

1. The joint density function for X andYis

xy
fxv(x:Y)={9 for0<x<20<y<3

0 otherwise

Find the conditional density function?

2. The joint density function of Xand Y is given by

2y for 0<x <y < 1
i ={ax y fo y
o) 0 elsewhere

1) find ‘@’ show that the function is a valid density function
2) find the marginal density functions?
3)the joint PDF of a bi-variable(x,y) is given by

[ kxy for 0<x<y<1
o) _{ 0 otherwise

where k is a constant

1)find the value of k 2)are X and Y are independent?

4)If Xand Y are independent, then show E[XY]=E[X]E[Y]?

5)Let Z is the sum of the two independent random variables X andY
find the PDF of z?
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Tutorial 4

1.consider a random process x(t)=A coswt, where w is a constant and A
is a random variable uniformly distributed over(0,1).find the auto
correlation and auto covariance of x(t)?

2.given E[x]=6 and Rult, t+8)=36+25exp(-3) for a random process
x(t).indicate which of the following statements are true.

1)is ergodic 2)is wide sense stationary?

3.derive an expression that relates autocorrelation function and auto
covariance function?

4.what is auto correlation function,list out its properties?

5.show that |Ru(@)|< R(0)?
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Tutorial 5

1.find whether given power spectrum cos8w/2+w" is valid or not?
2.show that S (-wW)=5(w)?

3.power spectrum and auto correlation functions are a fourier
transform pairs. prove this statement?

4.a wss random process x(t) which has the power spectral density

w2
Sa(W) WA +10w2+9

Find the auto correlation function and mean square value of the

process?
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Tutorial 6
1. derive the expression for noise figure of two-stage cascaded

network?
2. prove that Sy, (@)= | H(E) | *S,(@)?
3. list the properties narrow band random process?

4. derive the relationsip between autocorrelation of output random
process of an LTI system when the input is a WSS process?

5. Find the mean square value of the output response for a system
having h (t) =e"u(t) and input of white noise N/2?
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SUB: RVSP UNIT: 1

UNIT WIISE QUESTIONS

1. Give example for continuous random variable and discrete random
variable?

2. List any two properties of conditional density function?

3. A noisy transmission channel has 3 pre — digit error probability Pe=0.01.
Calculate the probability of more than one error in 10 received digits?

4. Explain about the distribution and density function of exponential random
variable with neat sketches?

5. If the probability density of a random variable is given by

{ xfor 0<x<1
f(X) =

(2—x)forl<x<?2
Find 1) p {0.2<x<0.8}
2) P{0.6<x<1.2}
6. Explain about distribution and density functions of a binomial random
variable with neat sketches?
7. Abinary source generates digits 0 & 1 randomly with probabilities 0.6 and
0.4 respectively. What is the probability that two 1’s and three 0's will
occur in a five-digit sequence?

Hint: let x be the random variable denoting the number of 1s
generated five-digit sequence.
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UNIT- 2

1. State Chebyshev's inequality and prove it?
2. Find the relationship between fx(X) and fy(Y) if Y=ax+b?

3. State and prove the properties of the characteristic function of a random
variable?

4. What is meant by expectation? State and prove its properties?
5. Find the second central moment of a random variable with PDF

FX(X) =aexp (-ax) u(x)?

6. Write notes on monotonic transformations for a continuous random
variable.

7. Let Y= x* find FY(Y) if x=N (0, 1)?
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1. What is the probability density function of sum of two random variables?

2. Define correlation coefficient of joint random variable and marginal
probability density functions?

3. Explain central limit theorem with equal and unequal distributions?

4. List all the properties of jointly Gaussian random variables?

5. Let X and Y be defined by X=cos® and Y=sin® where 6 is a random variable
uniformly distributed over [0, 2rt]; show that Xand Y are not independent?

6. Write notes on linear transformation of a Gaussian random variable.
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1. Explain stationary and ergodic random process?
2. What is auto correlation and cross correlation. List out its

properties?

_ Give the classification of random process?
4. Given a random process X (t) =kt, where k is a random

variable uniformly distributed over (0,2r), show that x and
y are not independent?

_ State the conditions for a wss random process?
6. Arandom process is described by x(t)= A’cos?(w t+0).A and

w, are constants and 8 is a random variable uniformly
distributed between +7 . is x(t) a wide sense stationary?

. Define 1) covariance — stationary random process?

2) Auto correlation — stationary random process?



(-
Ny

fVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY
pproved By AICTE, Permanently Affiliated to JNT University, Kakinada, Tamaram,
Makavarapalem, Narsipatnam(R D), Visakhapatnam Dist-531113

UNIT-5

1. If Ryy(@)=Ry(E) cos(W.3),determine Sy (w)?
2. Find whether given power spectrum, SW{W)=c052(w]exp(-8w2) is valid or

5.

not?

Define cross power density spectrum and list out its properties?

Consider the random process x(t)=cos(wot+8) is wss.if it is assumed that w¢
is a constant and 8 is uniformly distributed on the interval (0,2m)?

1+w? for|w| <1

The PSD of x(t) is given b ,w={ ;
€ (t) is given by sx(w) 0  otherwise

6.show that the power spectrum of a real random process x(t) is real?

7.state and prove wiener-khinchin relation?
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1. List out the properties of band limited random process.

2. Find output response of cross correlation when random process x (t) is applied
to a LTI system having input response h (t)?

3. Derive the expression for effective noise temperature of a cascaded system in
terms of its individual input noise temperature?

4. Write short notes on the following: Also, draw its power spectrum.
1) Band limited white noise

2) Thermal noise.

5. Find output response of auto correlation when random process X (t) is applied
to an LTI system having input response h (t)?

6. Define generalized nyquist theorem?
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SUBJECT: Random Variables and I SUBJECT: Random Variables and
Stochastic Processes (R20) : Stochastic Processes (R20)
Date :18 11 2022 Time: 90 Min. Max. Marks:30 | Date :18 11 2022 Time: 90 Min. Max. Marks: 30

Answer All the following questions :
1
|
1
I
I
I
1
1
I
1
1
1

01. a Define and Explain the following with an example
i. Conditional probability

Answer All the following questions

01. a. Define and Explain the following with an example
i. Conditional probability

ii. discrete sample space i, discrete sample space
fii. Continuous random variable [coll iii. Continuous random variable
b. A Gaussian random variable ‘x’ has m,=2 and &, =2 b. A Gaussian random variable ‘x’ has m,=2 and o, =2
i. find p(x>1.0) i find p(x>1.0)
ii.  find p(x<-1.0) [coal ii.  find p(x<-1.0)

I
02. a. State and prove the Chebychev’s inequality theorem [(Ol], 02. a. State and prove the Chebychev’s inequality theorem
1

b. find the moment generating function of the random
variable ‘x’ whose moments are m, =(r+1)12° [ Co2)

b. find the moment generating function of the random
variable ‘x’ whose moments are m, =(r+1)!2"

03. a State and prove the properties of joint distribution
function. [co! ]
b. A Gaussian random variable ‘x’ having a mean value of
zero and variance one is transformed to another new
random variable ‘y’ by a square law transformation.
Find the density function of ‘y’. [ cCO 3J

03. a State and prove the properties of joint distribution
function.

b. A Gaussian random variable ‘x’ having a mean value of
zero and variance one is transformed to another new
random variable ‘y’ by a square law transformation.
Find the density function of ‘y’.
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AVANTHI INST® UTE OF ENGINEERING & TECHNOLOGY
TAMARAM, MAKVARAPALEM MANDAL, VISAKHAPATNAM DIST,

I
1
|
: TAMARAM, MAK.VARAPALEM MANDAL, VISAKHAPATNAM DIST,
I B, Tech I Sem — ECE-1&I1 SUBJECTIVE TEST - 11 ',
1
[]

SUBJECT: Random Variables and
Stochastic Processes (R20)

II B. Tech ISem =~ ECE-I&II SUBJECTIVE TEST - U

SUBJECT: Random Variables and
Date : 11 02 2022

: Stochastic Processes (R20)
Time: 90 Min. . Max, Marks: 30 ! Date: 11022022 Time: 90 Min. Max. Marks: 30
Answer All the following questions l| Answer All the following questions
0. a Consider random Variables Y and Y; related to : 01.  a.  Conslder random Varlables Y; and Y; related to
orbitrary random variables X and Y by the co-ordinate | orbitrary random varlables X and Y by the co-ordinate
rotation Y=XCos0+YSin@ , Y,=-XSin6+YCos0. [(o 5] : rotation Yy=XCos0+YSIn® , Y,=-XSin0+YCos0.
i. find the Covariance of Yy and Y (i) for what valuc of 1 I. find the Covarlance of Y; and Y; (if) for what value of
6, the random varlables Yy and Y; are uncorrelated ll 0, the random variables Y, and Y; are uncorrelated
[05 Marks] ) 05 Marks]
b, State and prove Autocorrelation function and its [C Olj || b. State and prove Autocorrelation function and its
properties [05 Marks]) 1 properties [05 Marks]
02. a, Given that the autocorrelation function for a statlonary 'l 02. a. Glven that the autocorrelation function for a stationary
ergodic process with no periodlc component fs [COS] i ergodic process with no perlodic component Is
n(-:)-zsﬁ Find the mean and varlance of random ', R(':)--25+%‘rrl Find the mean and variance of random
process x(t). [05 Marks] : process x(t), {05 Marks)
b, Explain stationary process. 105 Mnrknl[CDLﬂ: b.  Explain stationary process, {05 Marks)
03, =a Derive the relationship between time average of auto : 03. a. Derive the relationship between time average of auto
Corrclation function and power spectral density f“ﬂct'!.'m- _]: Correlation function and power spectral density function.
[05 Marks] LCO6 105 Marks]
b, Conslder a random process x(t) = Cos(wt+8) where “W”» b.

is a real constant and 0 Is a uniform random variable in
the Interval (0, ;—) (1) show that Is not WSS process (il) also
find the average power In the process E cos]

Consider a random process x(t) = Cos(wt+0) where “W™
Is & real constant and 0 is a uniform random varlable in
the Interval (0, 3) () show that Is not WSS process (1) also
find the average power in the process

e o ——————
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Code No: R2021044 SET -1

IT B. Tech I Semester Regular Examinations, Feb/March - 2022
RANDAM VARIABLES AND STOCHASTIC PROCESSES
(Com to ECE, ECT)

Time: 3 hours Max. Marks: 70

1 a)

b)
2 a)
b)
3 a)
b)
4 a)
b)
5 a)
b)
6 a)
b)
T &)
b)

Answer any FIVE Questions each Question from each unit
All Questions carry Equal Marks

o

State and prove the properties of cumulative distribution function (CDF) of X. (COD [(7M]

If the communicative distribution function of a random variable X is given by [TM]
%2
@) =13 o B8 % o
0 Elsew ere '
Find P(0<X<1) and Fy(x)? ( Co &)
Or

Define conditional probability distribution function and write the properties. () I)I7M1
Two boxes are selected randomly. The first box contains 2 white balls and 3 black [7M]

balls. The second box contains 3 white and 4 black balls. What is the probability of
drawing a white ball? C 5’01)
State and prove the Chebychev’s inequality theorem. ECG\_] [7M]
A Gaussian random variable with variance 10 and mean 5 is tfansformed to [TM]
y = e*. Find the pdf of y. ['C03

Or Z

Show that any characteristic function ® (w)satisfies Oy (w) < Dy(0) = 1. ECD JJ [TM]

A random variable X is defined by density function [TM]
_[3x% forosxs<1 [CD.@
fx(x) = -
0 elsew ere
Find E[X], E[3X] and E[X?].
Explain central limit theorem with equal and unequal distributions. [7M]
If X and Y are independent, show that E[XY}=E[X] E[Y]. | C03] [7M]

Or

Two statistically independent random variables X and Y have respective densitiey.. [7M
fx(x) = 5e~5*u(x), f (y) = 2¢~?Yu(y). Find the density of the sum W = X +Y. T:CO%j
Gaussian random variables X and Y have first and second order moments [7M]
myg=-1.1, myy=1.16, mg;=1.5, mgy =2.89, Ryy=-1.724. Find Cxy, p. [ COL+:|

Derive the relation between correlation and covariance of two random yariables X  [7M]
and Y. fCDBlj

A‘random process X(t) = A Cos(w,t +0) where 6 is a random variable [TM]
uniformly distributed in the range(0,27) . Show that the process is ergodic in

mean and correlation sense,
Or E C OH’J

1of2



Code No: R2021044 /_@

8 a)

b)
9 a)

b)

10 a)
b)

The auto correlation function for a stationary ergodic process with no periodic [7M]
components is Ry (7) = 625 + 2 Find mean and variance of the mndom[co "I'j
]

143672
process. _
Explain about Poisson random processes. ECD h{—J (T™M]
Derive the relationship between cross-power spectral density and cross correlation  [7M]
function. _ EC,GLE]
Define the following systems. [7TM]
(i)Band pass process
(ii) Band -Limited process .
(iii)Narrow band process )
(iv)Band — Limited Band pass process tc'o | ]

Or

Show that Syy(w) = |H(w)PSxx(w). [ c@ 3] (7™l

Find the mean and mean- squave values of output y(t) of an LTI system with input  [7M]
x(t). Assume that x(t) is a WSS process. [:CDQJ

20f2
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Code No: R1921044 @

II B. Tech I Semester Regular Examinations, March - 2021
RANDOM VARIABLES AND STOCHASTIC PROCESSES

Time: 3 hours Max. Marks: 75

b)

b)

b)

b)

Answer any FIVE Questions each Question from each unit
All Questions carry Equal Marks

Define conditional probability distribution function and write he properties [Cp 1) [BM]
A random variable X is defined by [7M]

-2 i<-2

A i -2<i<l
Ly

6 4<i
Show, by a sketch, the value x into which the values of i are mapped by x. [ CO]
What type of random variable is X?

Or

Given that a random variable X has the following possible values, state if X is [8M]
discrete, continuous or mixed
i {-20<x<-5) [co ﬂ
ii. {10,12<x<=14,15,17) \a
il {-10 for s>2 and 5 for s<=2, where 1<s<=6}
iv. {43.11,-2}

Suppose height to the bottom of clouds is a Gaussian random varable for which  [7M]
ax=4000m and ox=1000m. A person bets that cloud height tomorrow will fall in
mcsctA.{1Mm<x<3owm}whi1caswmdpumbetsthatheighwdnbe[CDG
sahsﬁedbyB-{WZﬂ)m}.Alhudpasmbﬂslhcymboﬂ:m '
Find the probability that each person will win the bet.

The random variable X has characteristics function ¢y(w)=[a/ajw] for >0 [8M]

and N=1,23...... Show that X=N/a, X’N(N+1)/a’, and 62=N/a’. co2}
Find mean and variance of Gaussian random variable? ECOlj (7M]
Or
A random variable X is uniformly distributed on the imcnral (-5,15).Another  [8M]
X

random variable Y=e(3 is formed. Find E[Y]. FJ
AGaussmnmltagemudomvmableXhasamﬁnvalueaxﬂand =9. The [7M]
voltage X is applied to a square-law, full wave diode detector with a transfe
characteristics Y=5X". Find the mean value of the output voltage Y. [COQ.

Random variable X and Y have the joint density [8M]

Fxx(x, }-—-{ 1724 0<x<6 and O<y<4

Whausthcexpu:mdvalucofthefuncuong(X.YHXY)z”

Two statistically mdemndenlnndnmvauabchanthavcmnvalues [7M)
X=E[X]—2de[Yj=4 They have second moments X *=E[X’]=8 and
E[Y%]=25. Find i) the mean value ii) the second moment iii) the variance of the

random variable W=3X-Y. ]: (o3

lof2
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6 a)

b)

b)

b)

b)

10

For the two random variable X and Y: [8M]
Fxy (x.y)=0.158(x+1)8(y)+0.15(x)8(y)+0.15(x)5(y-2)+0.45(x-1)5(y+2)
10.28(x-1d(y-1) +0.56(x-Ddr-3)  [(03]
Find: 1) the correlation, i) the covariance, iii) the correlation coefficient of X
and Y and iv) are X and Y either uncorrelated or orthogonal?
Gaussian random variable X, and X, for which X,=2,0%,=9,X,=1, of=4 and  [TM]
Cxixz=-3 are transformed to new random variable Y, and Y according to Y=
Xi+X2,Y>=-2X,-3X,. Find
1)o7y 1)o7, iii) Cyyya. [ O 3]

Let X (1) be a stationary continuous random process that is differentiable. Denote  [8M]
its time derivative by ;'r(:) Show that E[)} (:)] =0. [coy]

Given the random process by X(t)=A cos(wot) + B sin(wpgt) [™]
Where w, is a constant, and A and B are uncorrelated zero mean random
variables having different density functions but the same variance ,show that
X(t) is wide sense stationary but not strictly stationary. [,CO LEI

Or
A random process is defined by X(r) = A, where A isa continuous random [8M]
variable uniformly distributed on (0, 1). Determine the form of the sample
functions, classify the process [COLI—]
Define ergodic random proven? Explain with ciample. | COU ] [7™]
Drive the Wiener-Khintchine relation. [¢ 05, [10M]
What is Mean value of System Response for Random Signal Response of Linear  [SM]

Systems. [co6] . :

A Random signal X(1) of PSD of 2 is applied on an LTI systcm having impulse [15M]
response h(t). If Y(t)is output, find (i) E[Y?(£)] (ii) Ry (7) (iii) Ryx(7) (iv)

Ryy (7).
[Co6]

20f2

I



ANTHI INSTITUTE OF ENGINEERING & TECHNOLOGZ
MAKAVARAPALEM MANDAL, VISAKHA DIST. =
11 B.TECH. - | SEM ECE-I (R20) (2020 ADMITTED BATCII) MID & ON - LINE MARKS KEY LISTS FOR THE YEAR 2021 -22

N i [RANDOM VARIABLES AND
ame of the Facult)r k mmﬁmﬁgﬁo Subject Code | R2021044 Name of the Subject [STOCHASTIC PROCESSES
| | &0 Y ama | TV [robje | T O AmlEn \Orest 1 | 11 s | 1 M1 b1 OVIE-| Avsin Tests| Best | Nou | Fmsl | |
|.\'.\u.. ROLLNO. | . NAMEOFTH (15 | ctive | CUYE | mERt |y (5 | ctive | SO [ PRt | pe it | T | Bot | Mara ] qgep |
. i 1% OFTHE STUDENT" | 00 lysaene} 0 | 010, | Marke (AeBeC|: G0 | Marks)| 20 | (0 [Marks | pip! @owy T | OO Analysis |
L T e et i "5 i e T G )| |
| siAvr ADAPUR;:DDIBtMAmnAN oty 12" Al | ' (12 Jo} &4 r ' o
3 vy l2 |52 13015712 06| €° |26 6B | 4y 26  Rane- ™
[ 4 ALAMANDA'GIRIDHAR - e S - Tt % g
| 2 {10811;\0402 SHANKAR SAI PRAKASH A | ag' ae ''ag'['5 [ 5 || ABAR ar| AB| AB ﬂ5| AR A A
1 SN A A E) 1 ik P :
I i) ANNAMREDDYRENUKA | 39 | 15 | § ‘5 [au (28T 1¥] 15| 02| S |27 2_1.{,| Y% 9B s ¢
I\ PYLOA TF TP P B = T :
4 |znsua.oqoi4yémnomwmsrma 35 13’5 '35 Jl! 11710905 02| 5 17 Ui |3,L1 2\ 1619 9
- I L y T o1 .._.-.. E T z : — :
E ._znsumucms mDTEPPAL]:\ 16 % | AB agjwj- "13 121 i4" oS 03 s (22 ”‘grz'& 21 224 gn
3 WL Z I I I T TP F Y o of !
L6 LHBIIAM%G\'BAN(?M}UG&NGADEAR 20 [0 |6 3, 5 uf‘% cl?) nj 03" OQ,:‘ o 151 hs-.zig.(,,i |GT 2530 ¢
- | spaigan i ‘;‘ - 4 ‘!d"l ¢ g PESe ¥ | s e A i | b y | |
» t.\.4fj BM:'DA U HARIXA %0 |15 1o ,j_l 5 5 [ 3—"18" Héh 0P O“F‘ S 2-5{20.0" Yib 9.5 snaue 2
' i 5] J s :. i R r T 2 I |
3| 2081140408 ﬁw?ﬁkuunnvmm 1 41 7Pz 1 5 .fw ¢ I 1 Dq& o3lo2d € |16 1% 2.0 I Toal 43 |
p L =] = 2 ), J_.,’ T - — 7 - -
| _o_J 2081140409 BANTUBILLI SIRISHA 23 ‘H‘ Y11 18 ":1'-. ¢ 2(;‘:‘E 10¢ Bf-? o5t S |20|16% Lp.Dl 21
B IRZ IR 5 L —c f
10 10311»;0410 BIARNIKALALOKESHI 120 fulyla2ls ‘rm, tlog | 12F| 02 OYY T (224 11b| 36 22 - |
5= = 71 T 7 5 -
1" |znsnau4u BEERA MAHESH BABU pERE Y ¢ y [ 11- 5 9y f 27r lb}' 6Z- 0\1{ S (234 Y1 %1 22 | Raage |S]
B .f\ - I . < :
I g zuanau-uz BHEEMUNI YASASWANI 30 'IC';S Ny 5 gl 5y 12f d" & '
= INAMRATHA SRI 120 1 ? £ 24 || Y1127 10|65 & [ 229492 4Y | =Y |
| 13 |108.’IA!]413 BGDDETIPRL;ANTHI i 29 ;‘ ‘tj P‘% AE}H il 5 ,7.0 o 26,!‘ ll\_.);h Iﬁ Oef g-_ 25_ )_ﬂ'DI ‘faD: Q_\-‘ I 11-15 l
. Bl : e [ bl ol b [ 3 - 1 :
| 14 zosuanui_‘ EIBODDU?ALLINIIGIILTEJ{ 0 | o [AR |AB |5 5 ,.'(:,S 055 o@r 024 € |1 & 1210 {.O| 13 160
2 ' : 1 i T = 0 7 P = 3 :
| 15 | 20811A0415 BOTTA_TQLASJ e 12001518 [N ]5 |2y 26 137 1" ol ¢ (24122 Y3 1Y | 20
= 3 A ] =] N = e T = = v ¢
i xii-nsu.m;s anNDAKf\PAVANI 35 11313 /4 [5 E)_z 23 12} o5’ O’; c |20|176 q-D‘ 2721 2530 |
7 13 CHUKKALA GOWRI ' VR S e MR { Y 3 ' -J
17| MBUAMLT | oy ATRDEVY 15 | 3 [ae. | a8 |5/]13 2094 1Y 631’ o ¢ "*“B\Q pIICIE iy [ e |
i Jf S ~ = S M C j LC C ft-' T .C-'T f!’.‘

[



‘ 10bje-| Assign * Twobje Assign [y | ey [ Non [ Fimal |
SNO. ROLLNO. | NAME OF THE STUDENT 1:311:1 ;El;;) gg‘l':: e(l:‘: i E‘E“l’w “{:lom :‘Ei H‘(‘;; c(l::c r\'::::; {E':ét; cs?';':; ?::: M{Z:“ || AT:::_\ .
| ] 38 iG5| o [ ) e
18 |20811A0418 [EARLA GURU PRATHAP 3 2 a8 | A8 | 5 | 3 2\ |1l |os 0% ¢ H ,g;@. JeM| 7] | Touad
19 | 2081140419 (SANDROTHUVENKATASRI o | o |0 | g | 5 |5 ||20 |10 | 04| 021 ¢ |1 |j206[ 1O 1S | |
20 | 2081140420 | GEMBALI LAHART Mol [g by |5 b 2y |eTsoM LS | 2) b2z |2 |
21 | 2081140421 gquq\,avn@mnpvi Yol o2 A8 kegid s b2 ;Izy _31” i‘"bq.‘,‘ {05_5:.‘5‘ 2] b %] 'Y 19
2 |wnssezloosouseansmn o | o | a8 [0 [5 |5 [lo7]e4]03 04, 5|13 joy|ro| 1>
23 | 20811A0423 ;m‘;mw‘*‘_r J l"1. 1 2. 5]_I__ 13 45 ‘_;15' k lt-if D’(Ug% D?;ng‘ IS [y92.0[3:0 A |
24 | 2081140424 pogl;mannnrrm o 30 [, 19, h BI l MoLs LY | 2%, “'L‘;. JOI_ af_‘ S22 2 18 24 | B
s oo STy 2 | |4 |5 [ 15 |08 o5 |92 5 |t |43 718
26 | 2001140426 JADDY SRIMANNARAYANA, 4\5_,..‘”;.‘_\ "35—" &&5 _;:5 ) ABGA%‘ O‘T; 0‘1:? s 09 112 1:0 @‘?:
o e SRS 1o o [ 52 [5 L | 0 Joefoufor] s iz pelaM 16
28 znsumug KEFAYARARUBEARGAVLY 29 |15, 5 ( 3 |5 |13 22‘:}1 IS, 09, DS-:;: S |25 (720046 ?.S_Q
29 | 2081140429 (KILLAMPALLE PRASANNA 2 ah M L5 Lo Hio, 05’;J 0‘5., if)‘-'[I S IY (w220 Y
o IO T F o[ 1.0 |5 [ ([ [0 fos [o3 | S 5 2ol
31 | 2081140431 _Kommy.rpﬁa_. By 0 Nrd Foh U, |8 ,:m : 21_: A __os'j: D%M < | 19 s 2t3b| 19 !
32 | ommuvor |50 [ 5[ 3w |5 [ |22 U Jevjez | ST Y2 T
33 | 20811A0433-KORRAYI DARAMALLESH ) e,;-., B, 3;”‘ 2 ; ._ 5 _‘ln ;113; L\\\T‘OI\: ol : ST 13|20/ 1 b ]
34 | 2081140434 fﬂ?;:i‘;f“fﬁ”f‘m J 11- s “"’1':_. 5 |16 1Y, D'T: D(-?l 03? S| 157 12-9 3.0| L6
35 | 2081140435 [LEKKALAKALYANI . [ 29 | 15| 10~ BB ::15 :2*’1; 12- 1307 S |2 (294 '25‘#
36 | 2081140436 MADEM MANITEJA 2.0 M| Y29 J:;_q 2:',% 12_: o‘fhﬂf OW: |2 (B2 2.} o
37 | 2081140437 MALLA-MQN‘ALI | 'RV R 5/“11 Lzbgw V5| 03“ 02| < [20\6°F 10 2) :

&



- Markd] ") |tk k| @5 ¥k ) i st 5T G | - S
| 38 | 208110438 | MARRAPU SURESH 3|0 |8 | 5 | {[22|n [ 12pb | & | 22176422 f I|
_J?_.' 2081140439 IMEDAPUREDDI SUSEELA | 93 | |y | § 4y |5 | 3|2 2|10(05| S 23 [\%Y Y, bl 23 ‘
| MM MmaTaANASRIVANL. 199 | 15 |5 |3 |5 | 23]|32)is|10 o] 5|25 md6l28] | |
'_*_‘___1“3“*‘““‘“ VOLLETIDURGAPRASAD | 3 |2 |48 |% | 5 | 3 ||63 (02 65|03 | S| 10|01y |10 | L
| 4 | 2081140443 IMUMMINAPRAVALLIKA. |10 | 5 | 6 |3 |5 | [[1y |6T]83]|024 S |14 Wik 2 q\.\; |
| 43 'Igasmwud MUNIPALLI PAVAN KUMAR| 3 3 M 5 1 0‘1 0% | oS 53 S |13 lD‘q 2.\.‘ (2 ? [
? 4 izusmw«s NAGIREDDYSUDHAKAR |} |4 (¢ |ag | § |9 [[1Yy [0 |02 |62 5 (1Y [1p2] B [1> I
I: 45 !i 2081140446 [NAMALA TEJASWANI 6 |3 |F |49 3|19 ]|LO|og |0 -3 19 s+ 24 19 ' :
o e e Lo [l [3 s [0 lre[oq[03]en] 616 jnbz2ins |
\ 47 | 2081140448 [PALLELA LAVANYA 22 [\ |5 |3 |5 [ ]2 |U |36 ¢ 1915213 19 |l
l_ 18 | 2081140449 [PALLI SRINU 9% | 1Y 5 |5 [Av]|27 (Y |9Z|0% S y 3242 24 |
E 19 izns; 140450 PANDIRIPILLI CHANDINI | jp | 107 | | A6 23 IQ"‘/,D.T O“'[ g’?‘\ l‘-‘l'g %vw ||
Ist Mid 2nd Mid
T 0% 1AvYeL , 20 811A0Y22 :.ba;t‘us - O_
AT T A 12
o] |Smweoteprmepal | SEER || S o
Best of Two Best of Two
Roll Numbers below 10 Y26 heribirivd B B /89 FL” r'-f:ﬁ,‘f‘/,‘f.)r




AVANTHIINSTITUTE OF ENGINEERING & TECHNOLOGY
MAKAVARAPALEM MANDAL, VISAKHA DIST.
11 BTECH. - 1SEM ECE-II (R20) (2020 ADMITTED BATCH) MID & ON - LINE MARKS KEY LISTS FOR THE YEAR 2021 -22

P
v

| avc12i nAilG

-

IV INL YA ANE &~ = =

N

i_:\'imc of the Faculty : 2. PRASAD RAD Subject Code | R2021044 | Name of the Subject )ggggﬁ:ﬁ;ﬁg‘&ﬁgﬂ f
| | 1 Ber . a1 Obje.| 1OVl | Assign [ o T : [T Obje-] Assign [ o | Non [ Final |

| 20811a04s; |PENTAKOTA JASHWANTH i /')ﬂfkf) i ’f/C] = /N‘ly e // = irGLm!

i KUMAR 0 [15713 (v 5724 |13 0740 1 | 5712 |72 | 21, | 22~ Range st
S| 208045, I‘I'ENTAKOTA‘JFAISAVI ali5lals |5 -_'15 f‘B"‘: ofil e, ou | S | 12200 3.6 29 <0 | 1o

: !-!2"3]!"“453.1'_1'-'1?91’1{""‘““”3“‘ A M[% | Y5 |93 23 | 12 D,e,- 02| S |20 |IgYy| Y023 | nis |y
-:_Ij_zosuams-a ;E:;::AG*FURGA in|[913]|5 |1 6 | o oy oz s | 1S |52 3o| 19 | 1619 | 12 |
__L;zos;mmss;owmmmrmmnm o I | 3 5 '?_0 &l 09’ 0§' 025 | 17|60 '3,\.[_| 20| 025 |} |
| MEATCS |OO i 20w % [y |5 [ | [1B]eq]10]os] s[19 |92 29 225 5
q_?_—!_z‘r:mmu-:saf_?Upicasvémajsm 1_',-.\5 ﬂg_ & | aB @H~—% ,}5 AB | AR | AR AR AR A‘B'; AR | Toal  4q
B pren bk L. 5 13 |5 [e | |od|o5]e8 |oU] |14 el 29 16 |
ﬂ_l!znsu‘msg_ RAPETI VARALAKSHMI 6 | s |q | 5 |5 "k ; Jé:n s &2’_ o [ 15yl 12|

1o E! 2081140460 [REDDY DHUSYANTH 129 |15 (M [ |5 :20 125 o] 95" 03" < | 160 31 (a 2.0 Best Test Analysis |
!1 | 20811A0461 |REVATHI MADDU N6 b |8 | 515 13 | 1% O‘T oS 0«% S| 17 |gN 3.4 1_’),_![ Range ;Smd(,,u’
12 .:- 2081140462 |ROUTHU SWETHASRI TARIE | 4 |5 ’273 IS‘- 0% | o¢ eg’i < | 16 124(3.2 o995 | a6 |

| stianes fprasap e ot 124 | g [y |5 [ | 2613 | 16 |om S 26183 12 25 |

all 3”“‘“"“““‘?““"1“‘.’1@*““3 2] 1nlo o |5 i3 [o7|o]0B|03] | 2629 10 |

1S | 208110465 |SASAPU SATHEESH ¥ v | ap : ] 1 .
T (P S ER S R AR eIt
7 | 2081140467 |SINGAMPALLY . y N S I WP A==l B O [0 G] 10 e

L RAMADINESH . AB 176 | AR.1A8 | S #5 | |AD |AR|AB|AD| S (05 40| 1:0[0S | Tom

s oo B = [0 o [ | #%]5/]5 ||og 04 o7 [0\ s~ [13]i04]10] 12




OLLNO. |  NAMEOF THE ST T ll“:;‘| h:::f’r e | e Maria "(:;M s’ ”::‘: "'EE:& :ﬁ:}z :'l::‘:': {i'z: 'Egr: / %E:l’ Test- 1 Analysis |

SNO.| ROLLNO. HE STUDENT M:?;L) M{.::,, L : M:'E"] :}%‘; W || Mat) 00 k| 530 t_m}z«» _‘[,,-%l v ,.«:r;?,'__ o _l-'
19 | 20811A0469 [THURUBILLI MOHAN SAI 9 1% 1'5 |8 |'S | 02 (02 | 0B oYyls in |e%20 11| | :l
W |deisiei E:gmuvmarununm 4 15 [m |ae |5 | w o7 | oy o6 |02 € [12.]9.4] 20 I’Q-‘ ' !
P! | 20811A047L [UPPATIDARABABU 2 | 9 |y |2 15 1A joelogloz| S |1y lne| P i3 i _

2| znsumﬂ;,EJ:::IEAPPTIFARH 2% | 4] Y lt..'l o] j;:?.'l I, Zla Hrl, 09, 0S| S |2 |1kB |44 20

3| 208110y panTEDDU BABURAG. [ 33 | 1) M. 205 | |17, 09 (09 (0S| 57| 19152 36| 19

sy znsu.wmﬁ, YELt;kG.a\PDOJIKTHA‘ 133 B 5.0 30 5 :‘21 - 7_5‘ |3? o? 0\-{_ e~ 22176 \-[-‘1"2.22_ |
zsé-:zuan.q.m:;s‘ XOMMISUD‘AANTH A L1 Y[ AR 8|S ;-!}" A 1 0(:, 0? 0% S 1Y W 2*3'; 9 I
26| 208110476. n‘@mowvzmrzsn i, % 8. 6.1 5 .._.:“ ., A-.% Aﬁ o% O??: S | o% 2% 16 1)
| 23} 2081120477, ymupusnmmnm A 7}11‘ RN 23 : fff 0%0‘ olz-[o')/ S 138y | 2 l'a‘ 2 L
(& 20311‘104781}’EE\IIGN@ESWM{IQRAO -||5r_? 3. ‘._}C H{_ ¥ 5 E'Pf L 2‘"&' ”i! (_‘3:23_ 6‘.,,' S I1T136124 17 .
29 | 2081140479 YERUVABA;,EswARREDDY 20,15 (M a5 |20 [ 16| 08| 11 0(;; S 119 | 1Ld] 2%2D

o0 o e e |% [ o8| a8 | 5 5 1Joyloz ot o) |5 [o8]cM 1ol

n |l 16 8 [ 8 [y |5 [1n 2613, 10|65 | s[23[183:4[22

32 | 2181540402, gusm}:nmmusm,m Jwlwls |4 ls ';:t\ & 2—?'. Y D,?. oM & |23 BY| 4.2 9_'3.

33 :13|5Aﬁm 'éimmﬁim'm‘“}_‘ J1% | eyl @ Y, ; 5 £5 E z‘}i‘ I\{ OF 0‘5 S (22|17 3-0| 2) i

34 z:msAmnf\h:Nuﬁf“‘fl_{:ﬁ}[?msn‘l 25 | 13, '.3},: Y. 5 -I;_'j'_ > 7_5‘; 43 O:]: OS_ S |23 184 23}

35 11315,&040;13&?@43@11?345@ 2) 1 1.5 L5 ;;1'. b 15’-1 ogﬂ Oi t)’;: S | IE 13|36 1—5\- | |
36 | 21815a0406 [[OAVARASETTL g |y 1 JY4.05 A3 L g qu: 0% OL.‘,. S |13 loM[26] ] | |
37 | 2181540407 {PONNADA PRIVANKA | 3¢, ) \3:\ e Z;_u i &2“\%‘ DE‘ DB < | 0% 160 1hp| 1B | |
38 mlsmaus-;ﬁgkﬁig?ﬁn-syvmf 132..] A ‘1 . 5_ ! 3 LW ] IB; 05:. 03. < ?-l 6% 2% 2] |
39 | 2181540409 | VANGURI POORNA SEKHAR | [9 | 0 q |5 ‘. 3‘/ k;_o ) 7!? 10 |05 02| § | 1€ 16:0| 36|20 i



10bje- | Assign 7 irobie] Assign [.r iy | pege | Nom | Final
g | DM Obe 1T e | ment Tenl v | TMIIEC | etve | ment Marks | Test Boat. | Mok i
SNO. ROLLNO. |  NAMEOFTHESTUDENT | (o | (% | ctve | ‘4 | mara | MO0 | | 0 15 | e | o [miarks | SO0l copugy | Test | 00 (Test-TAnalysh

: Markil Mul)u} M?;uk o Mook {ofcr;ﬁ (AC;I Marks) Mmri;a Mﬂ . M:.:]:ll cu? Fr]n) ) | © rzg.; T-I":::’;]

pl Bidin, ‘YENUGUMMANEESH# 19 o |3 |y |5 |\ 19 |10 |ov o2 | g |1 K32 3’\‘,‘ 11 J
4| usisavan lcm:mm HEMALATHA w w6 (319 [18][25]13[07]|62|5 [2) 1bB]|36 2 | !

| ]
2 ': 21815A0412 |CHINTABATHINANITHIN | 8% | A% | AG | A8 [ K |5 AR (AR | OY 1 02-] S | DT gllalj 10|07 | l‘ |
43| 21815A0413 \GARAGA SAMUEL BABU Wluwl’e | b9 | M Iy 0T |0k |62 |8 | IS lﬁ-ﬁ-\‘%-Dl'—’% : )
44| 218150414 [KISTAM MOUNIKA W6 |a |5 |5 || [30[1s|05 6| S [23 \‘ZD DJ"I"(O | 25] I.
45 | 2181540415 | KONATHALASASIKANTH |19 |10 | 6 |3 | 5 |9 12-|06 | 0905 |5 | 1614 -‘1| 32 18| |
46 | 21815A0416 [PENTAKOTA JAYANTH 2.0 = |3 |% 5 |20 20|10 | 0% oM | & lo[ 160 '3":511 20 | ]
R ;I 18ISAG417 |SAMMETLA VARSHINE Blw e |3 |9 |13 2yt2|09]0S| s 228 H—[ '*f"‘” 22
48 | 21815A0418 [BODDAPATIYESWANTH | 99 | || r |95 |4 26|13 | 96|02| § 2| [(,.QJ?,-(::'I 21 |
L s 2:215152304;9 f&m&:&wn‘ |l nle |9 ls flﬁ 13 12~ °g1 6\11 gﬁlﬁ-l |]b'$ll L"Dll 2\ |

Ist Mid ’ 2nd Mid
sent Roll in \\5:] ‘“’5 U\(.'-i ‘151 12
L PR
17257 1] i
Roephes o i e (Ot prinipat| | SsAtieofthe | - [Sifnatbent e
Best of Two Best of Two |
Roll Numbers befow 10 6, %-},’@T | L2=] | hommttats Gg'f U’I,:}Ox ,:;[r:}g% 1
: .



STy

SN
!\%
u — /;{*
-

)

AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY
Approved By AICTE, Permanently Affiliated to JNT University, Kakinada, Tamaram,
Makavarapalem, Narsipatnam(R D), Visakhapatnam Dist-531113

DEPARTMENT OF ECE
II Year I Semester

List of Weak Students

Subject: RVSP

(Candidate with Mid Marks<l15)

S.No Roll Number | Name of the student

1. |20811A0414 | B Nikhil Teja
2. | 20811A0426 |J Srimanarayana
3. 20811A0427 | J Srinivas Chandra
4, 20811A0441 | M Durga Prasad
5. 20811A0444 | M Pavan Kumar
6. 20811A0445 | N Sudhakar
7. 20811A0451 | P Jaswanth Kumar
8. | 20811A0458 | R Sai Kiran
9. | 20811A0464 | S Rajesh
10. | 20811A0465 | S Satheesh
11. | 20811A0466 | Sklilani
12. | 20811A0467 | S Rama Dinesh
13. | 20811A0468 | T Hemaeswar Sai Kumar
14. | 20811A0469 | T Mohan Sai
15. | 20811A0470 | U Durga Rao
16. | 20811A0471 | U Dara Babu
17. | 20811A0475 |V Sumanth
18. | 20811A0476 | Y Poorna Venkatesh
19. |20811A0477 | Y Pushpalatha

| 20. |20811A0481 K A G Likith Kumar
21. | 21815A0406 | P Jagadeesh
22. | 21815A0407 | P Priyanka
23. | 21815A0412 | C Nithin
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Approved By AICTE, Permanently Affiliated to JNT University, Kakinada, Tamaram,
Makavarapalem, Narsipatnam(R D), Visakhapatnam Dist-531113

DEPARTMENT OF ECE
II Year I Semester
List of Weak Students

Subject: RVSP (Candidate with Mid Marks<l15)
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| | 20811A0414 | B Nikhil Teja \lal3|lalv|slg|F[8[Aq10]
| 2 20811A0426 | J Srimanarayana L[{&[Al3(u[S]6]3]8]alh]tio
[3 20811A0427 | J Srinivas Chandra P |x [ 3 uw|[S | &/A[F[8]qgllo]t]
4 | 20811A0441 | M Durga Prasad Al [alalulglel 38 qlalto
5 ' 20811A0444 | M Pavan Kumar bl 13wl &l F 8| AIq [to Ul
6 | 20811A0445 | N Sudhakar pla [ 3|u|SIA[6[F|8|Alq]|Lo
7 ' 20811A0451 | P Jaswanth Kumar VAl 3/ wls|A[E]F[BIA[Q
8 20811A0458 | R Sai Kiran vl alAl3[u|A|c]|elx|Rl2]9
9 20811A0464 | S Rajesh 1123 [AlyleglblA[Y]8]9|A
10 20811A0465 | S Satheesh P {2 |A[3[Yy|s|6]F| A 8910
11 | 20811A0466 | Sklilani AlelalalyleclAl8]3]81q]10
12 | 20811A0467 | S Rama Dinesh y lalAl3lylcl6[F[BlA[q |10
[ 13 20811A0468 | THemaeswarSaiKumar | | |d | 3| 4| ¢ ¢l Al F| /g [10/A

14 20811A0469 | T Mohan Sai Al Vvl |AL3[9[&6[F[8[q([t0
I5 | 20811A0470 | U Durga Rao A lalslqlAls[ 6] 48] flq
16 20811A0471 | U Dara Babu tlala|AlA[Y|Als|[6]|F A3
17 | 20811A0475 | V Sumanth tlala[3 | yls[6] 3] 8lq At
18 20811A0476 | Y PoornaVenkatesh AlyvlalasluwlAls| 6l3/A[8]9
19 | 20811A0477 |Y Pushpalatha Va3 | Hg| gl/3aliolh
120 |20811A0481 |KAGLikithKumar [A |1 |2 |3 |4 || A 6] 3| 8] q]|10]
21 | 21815A0406 | P Jagadeesh 1o {3l 4ls{Ale[=] B[A|q |0
22 | 21815A0407 | P Priyanka Vgl sl A[u][sl6|nlz3[8]A]q]
23 | 21815A0412 | C Nithin Al1[al3/uls|nlgl 2 8IAI9]

b

N\




\\ AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY
= ¥ Approved By AICTE, Permanently Affiliated to JNT University, Kakinada, Tamaram,
Makavarapalem, Narsipatnam(R D), Visakhapatnam Dist-531113

DEPARTMENT OF ECE
Il Year | Semester

List of Advanced Learners

Subject: RVSP (Candidates with Mid Marks>22)

S.No Roll Number Name Of The Student |
1 20811A0401 A Hema Kiran |
2 20811A0403 A Renuka
3 20811A0407 B Harika i\
4 20811A0411 B Mahesh Babu |
5 20811A0412 B Y Namratha Sri |
6 20811A0413 B Prashanthi
7 20811A0415 B Tulasi
8 20811A0424 G Deepthi
9 20811A0428 K Bhargavi
10 | 20811A0435 L Kalyani {

11 20811A0440 M Srivani

12 | 20811A0449 P Srinu 1
13 | 20811A0452 P Vasavi

14 20811A0453 P Premanjali

15 | 20811A0456 P Lahari

16 20811A0463 R V Durga Prasad
17 21815A0402 K Tulasi Ram

18 21815A0404 L L S Srihavya
19 | 21815A0413 G Samuel babu
20 | 21815A0414 K Mounika

21 21815A0417 S Varshini



AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY
Approved By AICTE, Permanently Affiliated to JNT University, Kakinada, Tamaram,
Makavarapalem, Narsipatnam(R D), Visakhapatnam Dist-531113

DEPARTMENT OF ECE

II Year I Semester

RESULT ANALYSIS

Number of Students Appeared: 94
Number of Students Passed: 60
Total Pass Percentage: 63.82%




AVANTHI INSTITUTE OF ENGINEERING & TECHNOLOGY

LOG BOOK

Nal‘ne ofthe- Staff Member... RPﬂn:lQﬂD ............. Course... BTeh. r .Subject . Rvsf ..

| %?t:" No. of Periods | “UMatve No.of Topic (s) Covered in the Class

I lim*h—' : | Ll “nmmnmmﬁ

) 2 Aefnitiem of Rendem vemiiahble

; 212 ] 3 co H ‘s tn

sy I Yy Discnete, tombnecus and mix ed Gindoro vewabs

&J_la.hl ) LS nhc.\‘mlbu-l—m:n ane clﬁns_d:j_&m_(_hm
Aieh) ‘ 6 Propenties

)ich ) -+ Bineminely Doisson | unifonim

lalicl) ' X G saian  expPonential

e l 9 Reacgligh .

L IJZJ.{L!ZJ' | {O CC‘:’Yl\il Fjlt"nﬁi distnily “41'(?!’]
d :L’.J_n-.hi | [ tendibional _den C,ul—u

Ws)ie oy ) 12 Pmopentres

E[t{!gr!?l ! 13 Cx pected vedice rJJ- Rondom Namilablel |
Helelz) 1 IH Eunddon of o« Randmm ~eorlable I
Ilf.lhn!il J 1S Mements edneutt he engin i

(e[l 21 ) A Centaal yooments yveeriomee cond Skeu| |
::H(I.;c}l J |2 chehnychev's lhc’cumh_hl : )
i.?.t-_'lgc_!‘zlﬁ ! %4 channckenshic, Punction . 21T
Ii?_L'}gp!?g‘ J 19 mement oem*ml—ma Luvicery ,
iz;r.",'b'hg ] 20 Jc;}'l{‘(Y’l(\E{“hmm ben r-.J..- Reindemy vasiiable | |
2wy J 21 soenabenic donnelminebion Beme (cnbinef” |
Lﬁ%un.ll}-li__, ! 22 NON Menetoni € &hﬂﬁnm_aﬁ(ﬂﬁlﬂ&-i\l I
?ﬂ,{“‘,l-'"i ' I 23 El‘\lt.‘iﬂ'ﬂ ||
23l )2 ! 2y ‘ RiNVi&N . i
.;'25; L2 I 25 e domn nandem Nandahles |
12¢ el l 26 JSoint distneh obion fonchon I
!'JJJJE;"J[ ! 23 Prepenties qlTnint dtsm:hum.m"@}m&dﬂm}. I
2g)uefoy J 29 - Cemnditianal distnthabion and densiy |
|'2Fllrh! \ 29 Stehietical S Pedinge y Sumeds koo Rondm- v |
Q_C[hr.hl | 3¢ &',umnletﬂtmi Ravdorn veruchles , Gieneal (inmdHlf | |
!ZI:JIE.JU ! 31 ﬂww_dﬁtmhw&mm I
_]_;H!) | | 32 Teint voevnent a&wwmuim |
tlu |2 ) 33 foint cheoe dremshic funchioy Jsin g,“ﬁs,mﬂ |
9—1“1’3 | 1 3 Y Tico Bardenn vamichles Ledh Al ReWidemn vaslech s i | L
Ig_p]lug' | A8 Propenties Axmnsgrmehion &{ nulbple R, lineen | |
HMU; | L e Randam RAOcLess (em(ept o I/"_'J| i
,f!h‘ _]z_; | I ey Classification e pocgece '
f/ﬂ/ﬂ_[_ _] 1Y Adepminishic cnd nen deteam inishic Prate i _
l_/ﬂ J2) | 34 distni budien a'nridwnmh{ fumnchion I
Q_J_ujzj_._ I I Ho mrvmi—nf Sl'ahﬂ‘m"?j and Sh.hﬁhcwfu&dmrg 1



i

e f4ne (054

BN —

,“:;(-{-l’.ﬂ(CL-

AVANTHI INSTITUTE OF ENGINEERING & TECHNOLOGY

LOG BOOK
Name of the StaﬁMemberCourseSubjecl
’T?_-Jaas;: No. of Periods Cumg::ll\;z ?0‘ % Topic (s) Covered in the Class
ke "P !”,’il ! Ul dicrasi pre(ess , Setend encheend G- S €
' h}”,hl ‘ W1 -~ enkedmict = Sense q}uﬁ‘r—na;m
Rev_| Illnju | Y% Tiane QVenagLd nnclenmdm{-u.nuic (Enonlter
mﬁff‘& 5 JII!Zl l YK O.]'I{'!ﬂ“'l‘l‘lf\ } { ovaan -ctmrhmf;
e leuful) l e e st Bopdoy WSEIEEY
B I‘ 13 )il ’ He Onicorm  Randon Pno(ess
s . : 15)ubal ! Y3 ueea densiby qDed:mm'.D.;u-pen i
6 I p.'jlt‘ﬂ \ 4 Qphhrnf\htobjtu Prolieen < e (el
| (el ‘ g e o C,Qr}"hu_'g_dﬂ'\g.l"u <om}-mrm ,.
|‘ «Jufal ' 50 Prcpeables /_
| 15 !ﬂlhl ! 0l Relahom bl £oess Poid nd sy
N _"‘ '}cju}n l 52 Randcm d.mmﬂ Respense o, lineen cm.i
i lé] 2)uh | 83 %udn:m QP(O(TT\QP [c‘rmrluhm -
')J_t | 'B)n-n | Sy ?‘ﬁﬂ‘;n and méan Saueted Nalueal, %uqlc-mo
) _‘_'| i*l!nl,f-u ! e e oo iahion Lumdhon A&Rﬂﬁrng
5 veul pdua) I L raess (onme lehim fanchiens ¢-J tnpedarddutiod
) ﬁ mLIn;z: | S3 Aoed:nal (I'rc\nquhrqﬁ! ‘hsifmﬂFk
bl ! 5K chuﬂdenc,.l-u Speckmaan t'L Re cornse
. l 28 ubi ! gq fr06 S = Poliien denaty, Sﬂﬂi*ﬂ& |ﬁpmrkﬂo
e ‘;_3,5_: N2 | 60 Cand eSS J
¢ nte [ 28)ual | 61 Rand limited
et Aty 2] 1 62 Neanows band |Ehatal (e85 £ '
' J21 | 63 _Qiifq'(m ]
L3 ieles | £y Rividm
; [yirz_f'h ! GS pﬂnpﬁ-ﬂ‘h'F S
; Eor;izki I 44 Reyirm
ol dostmb I-U‘Jr“;" ' 63 Rév i o
 |apfuzar 1 68 R\ scn 2
ki [22. I £q Reyi dm
| S 70 Rl Siem X4 |

ok 7 eth]
|

L lie r’p

el g

| ';I"(.‘}-

iR — 1

P

/




AVANTHI INSTITUTE OF

MAIN ANSWER SHEET

Addl.

Code No.

ENGINEERING & TECHNOLOGY T™er

w
Tamaram, Makavarapalem, Narsipatnam Revenue Division, Visakhapatnam Dist-531113

&

Section A

Section B

MID EXAMINATION -\/HI!III! IV Semester:|/Il/ I]I/! iV QNol| 1

213

415

COURSES : B.Tach / MBA / M.Tech. —

Name...{: BnaHOQAL ..o Subjoct. RS L. Date, 8.2 DR 2

Year & Branch..279,.ECE.... No. of Additionals.............. Roll No. |0 /1 [t

Ao

ylaj2]

Eignature of the Invigilatorf‘%:j?—/

| @) Canditioned distribudion rmbﬂ” s
o let the A and & o€

£
Uity "‘W”‘d W"M cﬁ gvmi R,
by event B F/ TNy be,u £ hhpe
He G:mbcxbl‘

e the evenks,
gp: rovides,  P(B) #0, JLhe condibional ,orobabl%

Qx'uen

AL @mijbon / +hm|
r(x) s (-'_’}j{) N, &) |



f’m :
,' - We {&(_?i) an-

<J E\ fo(ﬁe) %/ N

mMeon
lFb) raussian mndom vasuplole "X now

;Qx > and w~vardonce =z .

= O=my )
)= ¢%l
foma

\! To qer ¥he retakion beluoeen G (n) and F(K)’
KOO = PZJ—{—:T_AJ ' :

! £l DJ = F 4_3\_] F[__?J

8 = I~Fhg]
I-5
JJ @ @( ) "'"KL'L
Q) - ! -
l 0- 661 n+o-3an A +55) &1
| ~ e
! ) 066105)+033q1l05)+55 )
!
i 2 (‘) 5) T
| OQCHB +0339 /255 5.0 %’[ D-L—AI-.!L
( g e I —(l 5) ¢ ll_ !1 1=

; 315+033¢ } FF6 C__-__T
lj | . (f TQ/
| T 0qqi5y 09Uy f,ﬂ

z I .

Teg, (X 210) - * 1~PGc o)
2812

MO F[-*%E—NJ

P(x715) 5 F['—;—?—“J . F):":JL:’[ - F[-05]



!.

N

R N

|
I

§(n) =_|

@_ I;F}o 5)

8(6-5)

-( H?m;

66011 +6-339 [y~ +5 59 Ji?}

-

0661(05) +0-:33q [ e mm Jan

aZ

_(0-5 /

o%%/KﬂUEQT_QwQ

- 0:25/
o&M5+o&miEE§§§5‘
. 01125

| _ 6125
’ & 2365 +0-alq1‘3’ 2rale"
= 03685 |
P(x~16) = 1~ &G0
= | -§(65)
2 06918
2 (b) Umigdrn Clﬂn):l“kj fonction
o) - [po  aexsh
A othewoise -
}-'160_1'\"- |
Mean: E[] = /nfqum | |
-
k&akw-fx&mhh |

sm—ﬁ




|
1‘ ‘b'— fudm
| d
| . L raxqb |
|
<L Tp* v
Lb-q “"gﬁj

——— e i e

T)vammc[uj— E[x"] - {E[}(]}
| E[”j /?(f,((“)d/rl

@ - b @
. ju‘l;((x)dm 4];&3((”)4/,1 +J9fﬁ,m)d4
| - , &

I 8 "f“‘dfa dnt +6

a
|' 0 K3J b
| *ba| 3,

.1 [lE-e) (b‘+ab+a"ﬂ
3

(

b +alo +a*

vasdonce (] - AR {ED{J}
| | » b tobtat <b+a)
' s

-



0

ADDL CODENO: E
ADDITIONAL ANSWER SHEET |
/t‘;ﬁf (W
A

Subject: RVEP *

20414 oot - 3¢h40)

Signature with Date :

2 &

. Qb +ab b - 3b=3a '
6

+ Biiabast - b 40" 40k

q/ ;
. g (b4ab+od) - 3(b+a*taob)

fvoon ¥he abe Ty ]L

o
L")



' av+y

: 2 _aQ : :

f ay* _ |

- The probaloildy  density on of Y = Jj
RAOEAGT -

T

'(I : - = I ) o — e
‘nod . & denstty  funclions |
|

-Pxf)() ot ,L{amJe-“lH /

Ay (4)=5mcy)e™Y

| Given  denst fprclion LW=X+Y

I The M M? Y are mdepmdw z{unc[{.om f

/Ko[co), Gy (0) = £ OO0 ¥ 4 (Y) "
@) |

f L) B |
[f (w)fv(w-—ﬂdﬁf & fﬂf( oy, ..




ADDITIONAL ANSWER SHEET

3

ADDL CODENO: E

Al

Subject: RVSP Signature with Date : -
Lo e
-y “Sw 5K ‘
< 20 J e é e Ci/ﬂ
e 1

3 i(a)
|

f‘w (w&) --—-——H&t? Fié'a)d




