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DEPARTMENTVISION

Todevelopcompetent engineersinthedomainofAcrtificialIntelligence&MachineLearning for noteworthy
contributions to the society.

DEPARTMENTMISSION

DM1:Tostrengthenacademiccollaborations for betterexposure.
DM2:Promoteprofessionalenvironmenttoimbibeethicalvaluesandentrepreneurialskills
DM3:Encourage research&developmentbyemphasizingoninnovation

DM4:FacilitateIndustry-Institutecollaborationformutualbenefit

PROGRAMEDUCATIONALOBJECTIVES(PEOS)
PEO1:GeneratecontributionstowardsadvancementsinArtificialIntelligenceandMachine Learning

PEO2:Promotedesign,researchand implementationofproductsthroughstrongcommunication skills,
leadership and entrepreneurial skills.

PEO3: Applybasicprinciplesandpracticesof AIMLto successfullycompleteSoftwarerelated
projects to meet customer business objectives and/or productively engage in research.
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ProgramOutcomes(PO’s)

Engineering Knowledge: Apply the knowledge of mathematics, science, engineering

PO1 | fundamentals,andanengineeringspecializationtothesolutionofcomplexengineeringproblems.
Problem Analysis: Identify, formulate, review research literature, and analyze complex

PO2 | engineeringproblemsreachingsubstantiatedconclusionsusingfirstprinciplesofmathematics,
naturalsciences,andengineeringsciences.
Design/DevelopmentofSolutions:Designsolutionsforcomplexengineeringproblemsand design
PO3 | 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.

Conductinvestigationsofcomplexproblems:Useresearch-basedknowledgeand research

PO4 | methodsincludingdesignofexperiments,analysisand interpretationofdata,andsynthesisof the
information to provide valid conclusions.

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
PO5 | engineeringandITtoolsincludingpredictionand modelingto complexengineeringactivitieswith
anunderstandingofthelimitations.

Theengineerand society: Applyreasoninginformedbythecontextualknowledgetoassess

PO6 | societal health,safety, legalandculturalissuesandtheconsequent responsibilitiesrelevanttothe
professional engineering practice.

Environment and sustainability: Understand the impact of the professional engineering
PO7 | solutionsinsocietalandenvironmentalcontexts,anddemonstratetheknowledgeof,andneed
forsustainabledevelopment.

Ethics:Applyethicalprinciplesandcommit to professionalethicsandresponsibilities and norms of
PO8 | the engineering practice.

Individualandteamwork: Functioneffectivelyasanindividual,andasa memberorleader in diverse
PO9 | teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the

PO10 | engineeringcommunityandwithsocietyatlarge, suchas, beingabletocomprehendandwrite
effectivereportsanddesigndocumentation,makeeffectivepresentations,andgiveandreceive clear
instructions.

Project management and finance: Demonstrate knowledge and understanding of the

PO11l | engineeringandmanagement principlesandapplythesetoone’sownwork,asamemberand
leaderinateam, tomanageprojectsandinmultidisciplinaryenvironments.
Life-longlearning:Recognizetheneedfor,andhavethepreparationandabilitytoengagein

PO12 | independentandlife-long learninginthebroadestcontextoftechnologicalchange.
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ProgramEducationalObjectives(PEO’s)

PEOL Higherstudies:Pursueinnovationorientedhighereducationwithhighdegreeofresearch.

PEO2 ProfessionalCareer:EngageinbestpracticestogetemployedinTopnotchcompanies.

DomainKnowledge:Demonstratedprofessionalismtoanalyseand designthedata science
PEO3 solutions.

LifelongLearning: ContinualLearningwithethicalprinciplesto contributetothehumanwell-being

PEOA4 and society.

ProgramSpecificOutcomes(PSO’s)

Registermathematicalmethodologytocrackproblemsusingsuitabledatastructures.
PSO1

Competencetodesignanddevelopsoftwareforwebbasedandmobilesandroidsunderrealworld
PSO2 [environment.

PSO3 Skilltodesignthealgorithmsformachine learning,datacompressioncanbeused indifferent applications.
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SRIINDUCOLLEGEOFENGG &TECH
(Regulation :R22)
Page(s):
DepartmentofCSE
(ARTIFICIALINTELLIGENCEANDMACHINELEARNING)
Sub.Code&Title (R22MTH2125)MathematicalandStatistical Foundations
AcademicYear:2025-26 Year/Sem./Section |I1/11-SEM: AIML
FacultyName&Designation Dr.AadilHamid,AssistantProfessor
COURSEOUTCOMES(CO’s)
AcademicYear :2025-26
Class !IIYEAR-IISEM.
Course Name :MATHEMATICALANDSTATISTICALFOUNDATION
(R22MTH2215)

Attheend ofthecourse,thestudent willbeableto

CO’s Course outcomes
C213.1 |Applythenumbertheoryconceptstocryptographydomain(k3-apply)
C213.2 |Applytheconceptsofprobabilityanddistributionstosomecasestudies(k3-apply)
C213.3 |Calculatethe areas underthenormalcurve&applicationsofthe normaldistribution(k3-apply)
C213.4 |Analyzethefundamentalsamplingdistributions(k4-Analyze)
C213.5 [TesttheHypothesisofsingle mean,double mean,singleproportion,doubleproportion (k2-
understand)
C213.6 |[EvaluateTransitionProbabilitymatrix(K5-Evaluate)
COURSEARTICULATIONMATRIX
co PO PSO
PO1| PO2 [ PO3 [ PO4 [POS5 [ PO6 [PO7 [PO8 [PO9 [PO10 [PO11 | PO12 [ PSO1] PSO2 [ PSO3
c213.1 | 3 2 2 2 - - - - - - - 3 2 3 -
C2132 | 3 3 2 2 3 3 3 -
Cc213.3 | 3 3 3 2 3 2 3 -
Cc213.4 | 3 3 3 3 3 3 3 -
C2135 | 3 3 3 3 2 3 3 -
C2136 | 3 3 3 3 2 2 3 -
C213 3 | 28| 27| 25 2.7 25 3 -
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SRIINDUCOLLEGEOFENGG &TECH

(Regulation :R22)

DepartmentofCSE
(ARTIFICIALINTELLIGENCEANDMACHINE

LEARNING)

Page(s):

Sub.Code&Title

(R22MTH2215)MathematicalandStatisticalFoundations

AcademicYear:2025-26

Year/Sem./Section [11/11:AIML

FacultyName&Designation

Dr. AadilHamid, AssistantProfessor

DepartmentofHUMANITIES&SCIENCES INDIVIDAL

TIMETABLE
TIME 09:40am 10:40am 11:40am 1:20pm 2:15pm 3:10pm
To To To To To To
10:40am 11:40am 12:40pm 2:15pm 3:10pm 4:00pm
DAY
1 2 3 4 5 6
MON| AIML-B AIML-C AIML-A
L
TUE AIML-C AIML-B U
N
WED| AIML-A AIML-B C
THU AIML-A H AIML-C AIML-C
FRI
SAT AIML-C AIML-A
HOD PRINCIPAL

SRIINDUCOLLEGEOFENGINEERINGANDTECHNOLOGY (AUTONOMOUS)
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DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING
DEPARTMENTCALENDAR-2025-2026(SECONDSEMESTER)

SRI INDU COLLEGE OF ENGINEERING AND TECHNOLOGY(AUTONOMOUS)
DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING(AI&ML) DEPARTMENT CALENDAR — 2025-2026(SEMESTER- 1)

Feb-26 Mar-26 ‘
Dec-25 1 1 Jun-26
2 2 1
II'YR CRT YR CRT
3 TRAINING 3 TRAINING Apr-26 2 | NYRTRAINING
Jan-26 4 4 1 3
1 5 5 2 | NYRTRAINING May-26 4
II'YR CRT YR CRT IV-IEMID I
5 |AICLUB MEETING 2 6 TRAINING 6 TRAINING 3 1 EXAMS 5 | NYRTRAINING
W W-TMID 1T
| 6 |MEETING 3 7 |AICLUB MEETING | 7 4 |AICLUB MEETING 2 EXAMS 6
7 HOLIDAY 4 HOLIDAY 8 HOLIDAY 8 HOLIDAY 5 HOLIDAY 3 HOLIDAY 7 HOUDAY
] V-1
PREPARATION
8 5 9 9 6 4 HOLIDAYSB 8
V-1
1I'YR CRT I'YRCRT PREPARATION
9 6 10 TRAINING 10 TRAINING 7 | NYRTRAINING 5 HOLIDAYSB 9
V-1
PREPARATION
7 1 11 8 6 HOUDAYSB 10
SUBMISSION OF 1-H&JII-1E MID It
8 12 1 9 7 MID-IIMARKS | 11 EXAM
211
II'YR CRT Il YRCRT PREPARATION 1-I&HII-1I MID 1t
12 9 3 TRAINING 13 TRAINING 10| NYRTRAINING 8 HOLIDAYSB 12 EXAM
V-1
DEPARTMIENT DEPARTMENT PREPARATION 1-I&HII-1I MID 1t
13 10 | MEETING 14 14 11 | MEETING 9 HOLIDAYSB 13 EXAM
|14 HOLIDAY a1 HOLIDAY 15 HOLIDAY 15 HOLIDAY 12 HOLIDAY 10 HOLIDAY 14 HOUDAY
I-U&JII-Il PREP
V-1l HOILDAYS &
COMMENCEMENT &I MID | PROJECT
15 WORK 12 16 | V-IIMID 1 EXAM | 16 EXAM 13 11 | IV-Il SEM EXAMS | 15 EVALUATION
I-N&J1I-Il PREP
N-IIMID I 1 &11-0MID | HOILDAYS &
EXAME Il YR EXAM,IIYR PROJECT
16 13 BV TRAINING 17 TRAINING 14 12 | IV-ISEM EXAMS | 16 | EVALUATION
I-N&JI-Il PREP
HOILDAYS &
11 &1I- MID | PROJECT
14 18 | N-IIMIDIEXAM | 18 EXAM 15 A3 [ IV-IISEM EXAMS | 17 |  pyALUATION
I-N&III-Il PREP
HOILDAYS &
PROJECT
18 15 19 [ IV-lI2ND SPELL | 19 16 14 | IV-Il SEM EXAMS | 18 | pyALUATION
I-N&J1I-Il PREP
LIETEIS FAl] HOILDAYS &
YR CRT SPELL PROJECT
IM 19 16 20 TRAINING 20 | INSTRUCTIONS | 17 | W YRTRAINING 15 | IV-IISEM EXAMS, | 19 | pyALUATION
I-U&II-Il PREP
HOILDAYS &
PROJECT
a7 n 21 18 16 | IV-Il SEM EXAMS | 20 | pyALUATION
HOLIDAY 18 HOLIDAY 2 HOLIDAY 22 HOLIDAY 19 HOLIDAY 17 HOLIDAY 21 HOUDAY
&I
COMMENCEMENT THI & [i-1l SEM
22 19 WORK 3 23 20 13 22 END EXAMS
SUBMISSION OF
N-IMIDI TH1 & -1 SEM
MARKS, Il YR SUBMISSION OF END EXAMS
23 20 23 TRAINING 24 |1l MID IMARKS| 21 | Il YRTRAINING 19 [ YR TRAINING | 23
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1HI & li-11 SEM
21 25 25 22 20 24 END EXAMS
THI & -1 SEM
26 23 21 25 | END EXAMS
1 YR CRT
23 |AICLUB MEETING | 27 TRAINING 27 | 1IYR TRAINING | 24 Il YRTRAINING n YR TRAINING | 26
DEPARTMENT DEPARTMENT 1HI & 111 SEM
MEETING 24 28 |MEETING 28 25 23 27 END EXAMS
HOLIDAY 25 HOLIDAY HOLIDAY 29 HOLIDAY 26 HOLIDAY 24 HOLIDAY 28 HOLIDAY
THI & 11 SEM
26 30 21 29 | END EXAMS
H& HITYR CRT 1HI & -1 SEM
27 TRAINING 31| IIYRTRAINING | 28 | I YRTRAINING | 26 | YR TRAINING | 30 END EXAMS
TI& 1ITYR CRT
AICLUB MEETING 28 TRAINING 29 |AI CLUB MEETING 27
1I& [IYR CRT
29 TRAINING 30 | IV-Il MID I EXAMS | 28
TI& ITYR CRT
30 TRAINING 29 YR TRAINING
1I& YR CRT
31 TRAINING 30
HOLIDAY HOLIDAY HOLIDAY HOLIDAY HOLIDAY N HOLIDAY HOLIDAY
HOD PRINCIPAL
22
ul-26
sy >EW 23
1 END EXAMS.
111 & N1 SEM
2 END EXAMS 24
1111 & i1l SEM
3 END EXAMS
111 & -1 SEM 25
a END EXAMS 26 HOLIDAY
5 HOLIDAY
27
6
7
29
8
30
9
31
10
DEPARTMENT
11 |MEETING HOLIDAY
12 HOLIDAY
13
14
15
16
17
18
19 HOLIDAY
20
21
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INSTITUTIONACADEMICCALENDAR

EY SRI INDU COULLEGE OF ENGINE TECHNOLOGY D4
.:f' T (E{n Antonomous Institution under legé!\%\‘%ollwx) §oste|
s 27 Recogruzed under 2(f) and 12(B) of UGC Act 1956

WRIZNAE NBA & NAAC Accredited, Approved by AICTE and Permanently attiliated to INTUH

Sheriguda (V), Ibrahimpatnam, R.R.Dist, Hyderabad - 501 510

BR-22

Lr.No.SICET/AUTO/DAE/II' B.Tech Academic Calendar/30/2025

B.TECH II-YEAR I-SEM & 1I-SEM ACADEMIC CALENDAR
(FOR ACADEMIC YEAR : 2025-26)

Academic Calendar for B.Tech — I11"! Year Students (2024 - 25 Batch), BR-22 Regulation.

I — Semester

S.No. EVENT PERIOD | DURATION

1. | Commencement of class work. 01.08.2025 (Monday)
2. | 1" Spell of Instructions for covering First Two and a half Units. 01.08.2025-07.10.2025 9 Weeks
3. | I Mid Term Examinations. 08.10.2025-10.10.2025 3 Days
4. | Submission of I Mid Term Examination Marks. 16.10.2025
5. | 2" Spell of Instructions for Remaining Two and a half Units. 13.10.2025 —13.12.2025 9 Weeks
6. | 11 Mid Term Examinations. 15.12.2025 - 17.12.2025 3 Days

7. | Preparation Holidays and Practical Examinations 18.12.2025 — 27.12.2025 | Week
8. | Submission of II Mid Term Examination Marks. 23.12.2025
9. | I Semester End Examinations. 29.12.2025 — 10.01.2026 | 2 Weeks

Commencement of Class-Work for II B.Tech - IT Semester 19.01.2026

Note: No of Working/instructional days : 92

Il — Semester

S.No. EVENT PERIOD | DURATION

1. | Commencement of class work. 19.01.2026 (Monday)
2. | 1™ Spell of Instructions for covering First Two and a half Units. | 19.01.2026 — 14.03.2026 8 Weeks
3. | I Mid Term Examinations. 16.03.2026 — 18.03.2026 3 Days
4. | Submission of I Mid Term Examination Marks. 24.03.2026
5. | 2"" Spell of Instructions for Remaining Two and  half Units. 20.03.2026 — 09.05.2026 7 Weeks
6. | Continuation of remaining 2" Spell of Instructions 25.05.2026 — 10.06.2026 - Weeks
7. | I Mid Term Examinations. 11.06.2026 —13.06.2026 3 Days
8. | Preparation Holidays and Project Evaluation. 15.06.2026 — 20.06.2026 | Week
9. | Submission of Il Mid Term Examination Marks. 18.06.2026

10. | 11 Semester End Examinations 22.06.2026 — 04.07.2026 [ 2 Weeks

Note: No of Working/instructional days : 92 h
ACE CE DIRECTOR P CIPAL
Controller of Examination . e PRINCIPAL

) sty i DIRECTOR ;
s‘zmlﬁgxg%eoﬁfsE:gl'i?:t?g::glJf\ciTer UGC) Sri Indu College of Engineering & Technology '8ri Indu College of Engineenng & Technology

us Insitut er UGC) titution Under UGC)
Sherig i R. 1510 (An Autonomous Institution Under UGC) (An Autonomous Ins .
va Vg, R DUSTIER® " Shosguta (1 latinganam, RR.DRHEVYEND  horuta (1 rabipatsan, R Dis 01610

Sign: m@&/\/ Sign: j‘)ﬂ Sign: a{ :&‘ =

Dr. M.V.S.S. Giridhar Dr. T. Van Gopal Dr. D. l{ammh

Prof. of CEA: INTUH Nominee Prof. of CSE; INTUH Nominee Prof. of CSE; JNTUH Nominee
(Copy to DAP&E and Copy to all the Dept. Heads)
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Subject:MATHEMATICALANDSTATISTICALFOUNDATIONS

SYLLABUS

BR22 - BTECH. —~ARTIFICIAL INTELLIGENCFE & DATA SCIENCE

(An Autonomous Institution under UGC, New Delhi)

B.Tech. - II Year - 11 Semester LT ®c
310 0 3

(R22MTH2215) MATHEMATICAL AND STATISTICAL FOUNDATIONS

Course Objectives:

S The Number Theory basic concepts useful for cryptography ete

. The theory of Probability.and probability distributions of single and multiple random vartables
. The sampling theory and testing oflh'\ pothesis and making inferences

® Stochastic process and Markov chains

Course Outcomes: A fier learning the contents of this course.the student must be able to

o Apply the number theory concepls to cry pul»gmph_\ domain ,

& Apply the concepts of probability and distributions to some case studies
. Correlate the material of one unit to the material in other units

o Resolve the potential misconceptions and hazards in cach topic of study.

UNIT-1 : Greatest Common Divisors and Prime Factorization; Greatest common divisors, The
Fuclideannlgorithm. The fundamental theorem of arithmetic, Factorization of integers and the Fermat
numbets

Congruences: Introduction to congruences, Linear congruences, The Chinese remainder theorem, Systems
of linear congruences

UNIT-I: Random Variables and Probability Distributions:Concept of a Random Vanable, Discrete
Probability Distributions, Continuous Probability Distributions. Statistical Independence

Discrete Probability Distributions: Binomial Distribution, Poisson distribution

Continuous Probability Distributions: Normal Distribution, Arcas under the Normal Curve. Applications
ot the Normal Distribution,Normal Approximation to the Binomial

UNIT-11:

Fundamental Sampling Distributions: Random Sampling. Sampling Distributions, Sampling Distribution
of Means and the Central Limit Theorem. Sampling Distribution of S2, t-Distribution, F-Distribution.
Estimation & Tests of Hypotheses: Introduction. Statistical Inference, Classical Methods of Estimation
Estimating the Mcan, Standard Error of a Point Estimate, Prediction Intervals, ToleranceLimits, Estimating
the Variance, Estimating a Proportion for single mean, Difference between Two Means, between Two
ProportionsforTwoSamplesand Maximum LikelihoodEstimation.

UNIT-IV : Correlation and Simle Linear Regression:

Correlation, Rank Correlation. Introduction to Linear Regression, The Simple Linear Regression Model,
Least Square method: Curve fitting by method of least squares, Fitting a straight line, Parabola and
Exponential Curves, Properties of the Least Squares Estimators

UNIT-V: Stochastic Processes and Markoy Chains:Introduction (o Stochastic processes-Markov
process. Transition Probability, Transition Probability Matrix. First order and Higher order Markov
process,nstep transition probabilities, Markov chain,Steady stat¢ condition, Markov analysis.

TEXTBOOKS:

1 KennethH. Rosen, Elementarynumbertheory&itsapplications, sixthedition, Addison-Wesley,ISBN
978 0-321-50031-1

2 Ronald E. Walpole, Raymond H. Myers, Sharon L. Myers, Keying Ye, Probability &

SRIINDU COLLEGE OF ENGINEERING & TECHNOLOGY (AUTONOMOUS) Page 89
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BR22 - BAECH. ~ARTIFICIAL INTELLIGENCE & DATA SCIENCE

3 S. D.Sharma,OperationsResearch, KedamathandRurmnath Publishers, Meerat, Delhi

REFERENCEBOOK:

1 S UG uptaand VK Kapoor, Fundamentals of Mathematical statistics, Khanna publications

2 I'T. Soong, Fundamentals of Pre bability And Statistics For Engineers. John Wiley &
SonsLtd. 2004

Sheldon MRoss, Probability and statistics for [ ngineers and scientists, Academic Press

A% ;"(\,\ '

SRIINDU COLLEGE OF ENGINEERING & TECHNOLOGY (AUTONOMOUS) Page 90
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SRIINDUCOLLEGEOFENGINEERING&TECHNOLOGY

o Smrenty, LESSON PLAN Prepared
” (Regulation :R22) on
Departmentof AIML 2026
Sub.Code&Title (R22MTH2215)MathematicalandStatisticalFoundations
AcademicYear:2025-26 Year/Sem./Section | 1l/I-SEM-AIML

FacultyName&Designation Dr. AadilHamid,Assistant.Professor

Page(s) . Proposed
. . Book Teaching ActualDate
Unit/item No. Topic(s) Reference | From| To Methodology Pl:(r)i.o?jfs ofHandled CO/RBT
UNIT-1
| GreatestCommonDivisorsandPrimeFactorization: 11
11 Greatestcommondivisors Tl 53 | 55 Blackboard 01 CO-1,k5
Blackboard
12 TheEuclideanalgorithm T1 5 59 01 CO-1k3
13 Thefundamentaltheoremof T1 60 62 Blackboard 01 CO-1,k3
arithmetic
15 Factorizationofintegers T1 65 | 70 Blackboard 01 CO-1,k5
1.6 TheFermatnumbers T1 82 | 85 Blackboard 01 CO-1,k1
1.7 Introductiontocongruences T1 91 | 96 Blackboard 01 CO-1,k2
18 Linearcongruences T1 97 |101 Blackboard 01 CO-1,k1
TheChineseremainder Presentation CO-1k4
1.9 T1 102 | 103 01
theorem,
Presentation CO1,k3
110 Systemsoflinearcongruences wi 01
Problems on Presentation CO1,k5
111 W2 01
congruence
SignatureoftheHOD/Coordinator
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UNIT-11
RandomVariablesandProbability
. Blackboard
2.1 |RandomVariables T3 1 3 01 Co2,k1
e Demonstration CO2,k2
2.2 | ProbabilityDistributions T3 10 |15 01
. Blackboard CO2,k2
2.3 | ConceptofaRandom Variable T3 16 | 22 01
. e Blackboard CO2,k5
2.4 | DiscreteProbabilityDistributions T3 24 | 26 01
i ili Blackboard C0O2,k5
25 P_rob_lem_sond|screteprobab|I|ty T3 28 | 35 ackboar o1
distributions
Blackboard CO2,k4
2.6 | ContinuousProbabilityDistributions T3 36 | 37 01
i ili Blackboard CO2,k5
27 Pr_ob[emspnConunuousProbabll|ty 13 38 | 50 ackboar o1
Distributions
Blackboard COo2,k1l
2.8 | Statisticallndependence T1 36 | 36 01
Black 2,kl
2.9 |BinomialDistribution T3 121 | 140 ackboard 01 coz,
Black 2,kl
2.10 |Poissondistribution. T3 141 | 165 ackboard 01 coz,
2.11 | NormalDistribution T3 166 | 167 Presentation 01 C02, K2
2.12 | AreasundertheNormalCurve T3 168 | 168 Presentation 01 CO2, K3
213 |Applications of the Normal W4 | 170 | 174|  Blackboard 01 CO2, K3
Distribution
214 | Problems on the Normal T1 | 50 | 65| Blackboard 01 CO2, K5
Distribution
215 | Fundamental Sampling T1 65 | 75| Blackboard 01 CO2, K4
Distributions
SignatureoftheHOD/Coordinator
UNIT-II
1l FundamentalSamplingDistributions 11
3.1 |FundamentalSamplingDistributions Tl 89 | 90 Blackboard 01 CO3,k4
3.2 | RandomSampling, T1 91 95 Blackboard 01 CO3,k2
3.3 | SamplingDistribution ofMeansandthe T1 100 | 126 Blackboard 01 CO3,k5
CentralLimitTheorem
3.4 | samplingDistributionofchi-squaretest T2 45 425 Blackboard 01 CO3,k3
3.5 | SamplingDistribution oft-test T2 426 [4.30 Blackboard 01 CO3,k4
3.6 | SamplingDistributionofF-test T2 445 1450 Blackboard 01 CO3,k3
3.7 | IntroductionEstimation&Testsof T1 250 | 251 Presentation
Hypotheses: 01 CO4k3
3.8 |ClassicalMethodsofEstimation. T1 253 | 253 Presentation 01 CO4 k4
3.9 |EstimatingtheMean T1 254 | 255 Blackboard 01 CO4,k1
3.10 | StandardErrorofaPointEstimate T1 260 | 269 Blackboard 01 CO4 k4
3.11 |Predictionintervals, R1 461 | 472 | Presentation 01 CO4,k5
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3.12 | EstimatingtheVariance, R1 473 | 480 | Presentation 01 CO4,k5
3.13 | EstimatingaProportionforsinglemean Tl 280 | 290 | Blackboard 01 CO4,ka
314 E?;[‘Ifg]raetm:gbetweenTwoMeans T 3007|304 lackboard 0l CO4 k4
3.15 Efélp@fttiglr?leferencebetweenTwo T3 54 | 514 | Blackboard 01 CO4 K4
3.16 | MaximumLikelihoodEstimation. T3 524 | 540 | Blackboard 01 CO4,k1
SignatureoftheHOD/Coordinator
UNIT-IV
AV SimpleLinearRegressionandCorrelation 08

4.1 | IntroductiontoLinearRegression T2 357 | 357 Blackboard 01 CO5,k2
4.2 | TheSimpleLinearRegressionModel T2 358 | 358 Blackboard 01 CO5,k1
4.3 | LeastSquaresandtheFittedModel T2 358 | 359 Blackboard 01 CO5,k5
4.4 | PropertiesofthelLeastSquaresEstimators T2 360 | 361 | Demonstration 01 CO5,k4
45 Infere.n(.:esConcerningtheRegression T a2 | 367 Blackboard o CO5,k1

Coefficients
4.6 | Introductiontocurvefitting T2 50 | 51 Blackboard 01 CO5,k2
4.7 | Methodofleastsquaremethods T2 51 | 52 Blackboard 01 CO5,k1
4.8 |Fittingastraightline T2 53 | 55 Blackboard 01 CO5,k2
4.9 | Seconddegreeparabola T2 56 |57 Blackboard 01 CO5,k3
4.10 | ExponentialCurves T2 58 | 511 | Blackboard 01 CO5,k1

SignatureoftheHOD/Coordinator
UNIT-V
\YJ StochasticProcessesandMarkovChains 08

51 IntroductiontoStochasticprocesses- - 1 | a2 Blackboard oL CO06,k1

Markovprocess
5.2 | TransitionProbability R1 82 | 87 Blackboard 01 CO6,k2
5.3 | TransitionProbabilityMatrix, R1 87 | 836 Blackboard 01 CO6,k5
54 FirstorderandHigherorderMarkov o oz | 835 Blackboard oL CO6,k4

process
5.5 | n-steptransitionprobabilities R1 825 | 827 | Blackboard 01 CO6,k4
5.6 | Markovchain, R1 801 | 822 Blackboard 01 CO6,k3
5.7 | Steadystate condition, R1 831 | 8.38 Blackboard 01 CO6,k1
5.8 | Markovanalysis R1 839 | 8.46 Blackboard 01 CO6,k4

SignatureoftheHOD/Coordinator }
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SRIINDUCOLLEGEOFENGG &TECH
(Regulation:R22)
DepartmentofCSE Page(s):
(ARTIFICIALINTELLIGENCEANDMACHINE
LEARNING)
Sub.Code&Title (R22MTH2215)MathematicalandStatisticalFoundations
AcademicYear:2025-26 Year/Sem./Section [11/11:AIML
FacultyName&Designation Dr. AadilHamid, AssistantProfessor
LEARNINGRESOURCES:

1. TEXTBOOKS:

T1: Kenneth H.Rosen, Elementary number theory & its applications,sixth edition,Addison-
Wesley,ISBN 9780-321-50031-1
T2:RonaldE.Walpole,RaymondH.Myers,SharonL.Myers,KeyingYe,Probability& Statistics for
Engineers & Scientists, 9th Ed. PearsonPublishers.
T3:SCGuptaandVKKapoor,FundamentalsofMathematicalstatistics,Khannapublications
Ltd,2004.

2. REFERENCEBOOK:

R1:SheldonMRoss,ProbabilityandstatisticsforEngineersandscientists,AcademicPress.

3. E-TextBooks:1.https://www.e-booksdirectory.com/details.php?ebook=10166

4. MOOCS Course:
1. https://swayam.gov.in/
2. https://onlinecourses.nptel.ac.in/

5. WEBRESOURCES:

Thiscourseusesexclusivelyforprovidingelectronicresource,suchas lecturer notes,assignmentpapers, andsample solutions.
Students should make appropriate use of this resource

1. https://eng.libretexts.org/Bookshelves/Computer Science/Programming_and Computation_Fundamental
s/Mathematics for Computer Science (Lehman_Leighton and Meyer)/02%3A_Structures/08%3A Nu
mber_Theory/8.02%3A The Greatest Common_Divisor

2. https://www.studocu.com/in/document/cochin-university-of-science-and-technology/btech-computer-
science-engineering/congruence-relation/30273245

3. https://www.analyticssteps.com/blogs/simple-linear-regression-applications-limitations-examples



https://www.e-booksdirectory.com/details.php?ebook=10166
https://swayam.gov.in/
https://onlinecourses.nptel.ac.in/
https://eng.libretexts.org/Bookshelves/Computer_Science/Programming_and_Computation_Fundamentals/Mathematics_for_Computer_Science_(Lehman_Leighton_and_Meyer)/02%3A_Structures/08%3A_Number_Theory/8.02%3A_The_Greatest_Common_Divisor
https://eng.libretexts.org/Bookshelves/Computer_Science/Programming_and_Computation_Fundamentals/Mathematics_for_Computer_Science_(Lehman_Leighton_and_Meyer)/02%3A_Structures/08%3A_Number_Theory/8.02%3A_The_Greatest_Common_Divisor
https://eng.libretexts.org/Bookshelves/Computer_Science/Programming_and_Computation_Fundamentals/Mathematics_for_Computer_Science_(Lehman_Leighton_and_Meyer)/02%3A_Structures/08%3A_Number_Theory/8.02%3A_The_Greatest_Common_Divisor
https://eng.libretexts.org/Bookshelves/Computer_Science/Programming_and_Computation_Fundamentals/Mathematics_for_Computer_Science_(Lehman_Leighton_and_Meyer)/02%3A_Structures/08%3A_Number_Theory/8.02%3A_The_Greatest_Common_Divisor
https://eng.libretexts.org/Bookshelves/Computer_Science/Programming_and_Computation_Fundamentals/Mathematics_for_Computer_Science_(Lehman_Leighton_and_Meyer)/02%3A_Structures/08%3A_Number_Theory/8.02%3A_The_Greatest_Common_Divisor
https://www.studocu.com/in/document/cochin-university-of-science-and-technology/btech-computer-science-engineering/congruence-relation/30273245
https://www.studocu.com/in/document/cochin-university-of-science-and-technology/btech-computer-science-engineering/congruence-relation/30273245
https://www.studocu.com/in/document/cochin-university-of-science-and-technology/btech-computer-science-engineering/congruence-relation/30273245
https://www.analyticssteps.com/blogs/simple-linear-regression-applications-limitations-examples
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https://study.com/academy/lesson/the-correlation-coefficient-definition-formula-example.html
https://www.iitp.ac.in/~sourav/CS244 2022/7.Continuous-Probability-distribution.pdf
https://onlinecourses.nptel.ac.in/noc19 ma30/preview

https://swayam.gov.in/

https://onlinecourses.nptel.ac.in/

N o Ok

6. Mathematics Websites:Thefollowing informationontheMathematicsWebsiteswillbeanaddi-
tionalsource of information for references and historicaldevelopment of the Mathematics. Some biog-
raphies of outstanding mathematicians are also available.

1. http://scienceworld.wolfram.com/biography/topics/Mathematicians.html
2. http://teachers.sduhsd.k12.ca.us/abrown/index2.html

3. http://www.maths.tcd.ie/pub/HistMath/People/RBallHist.htmlMathematicians ofthel7thand18th
Centuries

4. http://www.geometry.net/math.htmlAGeometrySite

5. http://www-history.mcs.st-
andrews.ac.uk/history/Indexes/Full_Alph.htmlISite of Biographies of
Mathematicians

6. http://mathforum.org
Thissite includesresourcesinmathematicsforschoolstudents,teachers,parents.Alsocontainssomeresearch related
material on mathematics teaching and learning. The 'Problems of the Week' contains problems at different
levels of mathematics. It includes selected alternative solutions posted by problem solvers which is
reallynice.The AskDr.Math'givesusefulexplanations ofmathconceptsand thediscussiongroupsare about teaching
methods.

7. http://www.cut-the-knot.org
Contains interestingpuzzles,problems,theorems,proofs,etc.Alsohas linkstoothergoodsites(includingall those
listed below).

8. http://nrich.maths.org
Thesite isrunbytheUniversityofCambridge. It containsproblems fordifferent agegroups(5to18) thatone can post
solutions to. Selected solutions are published at the website. One can also post questions. There is an archive of
questions posted earlier with answers (in blue coloured font). There are also articles, features, etc.

9. http://archives.math.utk.edu/
Afairlycomprehensivearchive:containsteachingmaterials,publicdomainsoftware,shareware,books, articles, etc.

10. http://www-groups.dcs.st-and.ac.uk/~history/
TheMacTutor historyofmathematicsarchive. Thebestknownwebsitefor historicalinformationabout mathematicians and
mathematics.

11. http://www.maa.org/

This isthewebsite oftheMathematical AssociationofAmerica.Containsusefulresources forcollege
mathematics teachers including book reviews.

12. http://e-math.ams.org/
Websiteofthe mainprofessionalorganizationinmathematics: AmericanMathematicalSociety. Thejournal
"NoticesoftheAMS'isonline.Plusinterestingessays.

7. RecommendedResources:

1. AppliedMathematics,Vol.I&Il,P.N.Wartikarand).N.Wartikar, VidyarthiPrakashan.

2. AfirstcourseinProbability,5.M.Ross,Prentice Hall.

3. ProbabilityandStatisticsforEngineers,(FourthEdition),l.R.Miller,J.E.FreundandR.John-son,
PHI.

4. IntroductiontotheTheory ofStatistics,A.M.Mood,F.A. GraybillandD.C.Boes,McGrawHill
Education.

5. AdvancedEngineeringMathematics,(SeventhEdition),PeterV.0'Neil, Thomson Learning

6. ProbabilityandStatisticswithExamplesusingR.Author:SivaAthreya,DeepayanSarkarand Steve
Tanner
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https://onlinecourses.nptel.ac.in/
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SRIINDU COLLEGEOFENGG &TECHNOLOGY
(Regulation:R22)

DepartmentofCSE
(COMMONTODS, CS, AlI&ML, AI&DS)

Preparedon
Revl:

Sub.Code& (R22MTH2215)MATHEMATICALSTATISTICALANDFOUNDATION

Title

AcademicYear:2025-26 Year/Sem./Section H-11-AIML

FacultyName&Designation Dr. AadilHamid,Asst.Professor

ESTIONSWITHBLOOMSTAXONOMYLEVEL(BTL
(1.Remembering2.Understanding3.Applying4.Analyzing5.Evaluating6.Creating)
UNIT-IGREATESTCOMMONDIVISORSANDPRIMEFACTORIZATION
DESCRIPTIVEQUESTIONS
1D1 \Whatisthegreatestcommondivisor(gcd)of143,227. \% Cco1
1D2 . Findthegcdof42823and6409usingEuclideanalgorithm i Cco1
1D3 .Findtheprimefactorizationof7007 | Cco1
1D4 Whatistheleastcommonmultiple(lcm)of732253and3234 1 Co1
1D5 FindtheGCD of45 and 126andexpress itintheform45x+126ywherexand yare integers. | co1
106 Ifa=-308andb=136.FindGCDofa,bandexpressGCD(a,b)intheformofax+by. Vi col
1D7 ComputeGCD(858,728,325). | Co1
1D8 UseprimefactorizationtofindGCDandLCMo0f2520,4950. v Cco1
1D9 UseprimefactorizationtofindGCDandLCMof81,100,289. | Cco1
1D10 Findthenumberofdivisorsandthesumofdivisorsfori)18375.ii)3625 | COo1
1D11 Findthegreatestcommon divisor(GCD)414and662usingEuclidean Algorithm i COo1
1D12 Expressgreatestcommon divisor(GCD)of(252,198)=18asalinearcombinationof I co1
252and198usingtheExtendedEuclideanAlgorithm(E.E.A)
Solve the linear congruence

1D13 i)4x=8(mod24).ii) 15x=12(mod21). I co1
1D14 .WhatisgeneralformofaDivision Algorithm 1 Co1
1D15 \Whatisgeneral formofaFermat’slittletheorem ] Co1

MultipleChoiceQuestions

1C1

Thesumandproductoftwoevenintegersis integer.
A) odd 1
B) even

CO2
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C) both
D) None

1C2

T heGreatestcommondivisoris
A) different
A) positive
B) unique
C) None

CO2

1C3

FindtheGCD of56and72.
A) 8
B) -5
C) 4
D) %

CO2

1C4

GCD(-a,b)=
A) GCD(a/b)
B) LCM(-a,-b)
C) GCD(-a,-b)
D) None

CO2

1C5

Findintegersxandysuchthat 256x+116y=4.
A) x=5,y=-11
B) x=9,y=3
C) x=5,y=-2
D) x=6,y=-11.

CO2

1C6

Assumeaandbarerelativelyprimethenaandbhave
A) Nocommon divisor
B) Commondivisor
C)1
D) None

CO2

1C7

SimplifyGCD(a,b)xLCM(a,b)=
A) ab
B) at+b
C)a-b
D) ab

CO2

1C8

Ifd=GCD(a,b)thenumbersx,y€z suchthatd=ax+byare
A) unique
B) Notunique
C) different
D) None

CO2

1C9

IfxisanyintegerthenSolveGCD(a,b)=
A) GCD(a,b+ax)
B) LCM(a,bx)
C) GCD(ax,h)
D) GCD(a+x,b-x).

Vi

CO2

1C10

Ifgcd(a,b)=1thenaandbarerelatively
A) unique
B) Composite
C) Prime
D) Uniformdistributed

CcOo2

1C11

Two integers a and b are congruent modulo m, if they leave same when
divided by m

A) Quotient

B) Divisor

C) Remainder

D) Dividend.

CcOo2

1C12

Apolynomialcongruenceoffirstdegreeiscalledas congruence
A) Linear
B) Quadratic
C) Tetra
D) None

CcOo2

1C13

Anyvalueofx which isthesolution ofcongruenceax=1(modm)iscalled asof
modulo m.
a) inverse

COo2
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b) opposite
c) multiple
d) None
TheChineseremaindertheoremisusedtosolveasystemoflinear congruenceswith how
many variables?
a) 3
1C14 b) 1 I co2
c) 5
d 0
Ifp isprimeand ‘a’isan integer,thenillustratear=
a) a(modp) |
b moda
1C15 ) P ) CcOo2
c) p°
d) None
FILLINTHEBLANKS
1F1 Ifa€zand2|a then’a’is calledas | CcOo2
1F2 | EvaluateGCD(a,b)= \Y COo2
1F3 DetermineGCD(15,12)inax+byform= Vi 6{0)]
1F4 | Sum oftwo odd integersisan | CcOo2
1F5 IfGCD(a,b)=thenaandbarerelativelyprime. | CO2
1F6 | SimplifyLCM(6,9)= Il Cco2
1F7 Assumen>1liscompositeintegernumberthenthereexistsprimepsuchthat v CO?2
1F8 | aiscongruenttobmodulomisinterpreted as | CO2
1F9 | DemonstratetheReflexivepropertyofcongruenceis ] CO2
1F10 | Symmetricpropertyofcongruenceis | CO2
1F11 | Solveifa=b(modm)andc isanyintegerthen ,(a+ ¢)= i 6{0)]
1F12 |Apolynomialcongruenceoffirstdegreeiscalledas | CcO3
Apply Theoremitosolvesystemoflinearcongruencewith one
1F13 variablebutdifferentmodulithatareprime. i cos
1F14 |DemonstratethesymbolusedtorepresentaFermat Number 1 Cco3
1F15 |FindthefirstFermatNumber is | CO3
MATCHTHEFOLLOWING
1) If a=0,GCD(a,b) is A)Greatestcommon
divisor
I1) GCD B)LCM(-a,b)
1M1 1 (6{0)
I11) GCD(a,a)= C)b|
IV) LCM(a,b)= D)Ja|
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1) GCD(a,b)XLCM(a,b)=

A) Linearcongruence

I1) ax=b(modm) B) |ab|
1M2 | CcOo2
I11) FermatNumber C) Fermatprimes
D)FFiare E)F»
i) Reflexive a) a=a(modm)
i) Symmetric b)a=b(modm)andb=a(mod m)
1M3 then a=c(mod m) 1 CO2
iii) Transitive c) a=b(modm)then b=
a(modm)
iv) Distributive d)a.(b+c)=a.b+a.c
1)GCD a) Self-inverse
2) LCM b) GreatestCommonDivi-
sor
1M4 3) If p=2n-1Thennis c) Prime I co3
4 Ifaz=1(mod m),theninverseofa d) LeastCommonMultiple
UNIT2:RANDOMVARIABLESANDPROBABILITYDISTRIBUTIONS
MULTIPLE CHOICE QUESTIONS
IfX isarandom variablesuch thatE(X) = 3andE(X? ) = 13. lllustratetheprobability
theorem is
A) %
B) 4
2C1 % I COo2
C) 25
D) None
E(KX)=
A) KEX)
B) K2E(X)
2C2 o) EX) I COo2

D) None
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2C3

defineVar(K+ X)=
E) Var(K)
F) K+Var(X)
G) K¥ar(X)
H) None

COo2

2C4

IdentifyMean ofthebinomialdistribution
E) np
F) npq
G) p*q
H) None

CO2

2C5

IllustrateVarianceofthebinomialdistributionis
E) np
F) npq
G) nq
H) None

CcOo2

2C6

RX ,USAST

{

Iftheprobabilitydensityofarandomvariableisgivenbyf(x)=

0,otherwise
Thensolvethevalueofk=

E)l

F)2

G)3

H)4

Vi

CcOo2

2C7

ChooseMean ofthePoisson distributionis
E) A
F) A2
G) A3
H) None

CO2

2C8

Solvethemodeofthebinomialdistributionforwhichthemeansis4andvariance3is

E)2
F)4
G)8
H)3

CO2

2C9

Themean oftheprobabilitydistribution ofthenumber ofheadsobtainedin twoflipsof a
balanced coin is a

E)1

F)o

G)2

H) 3

CO2

2C10

Thedistributioninwhichmeanisequaltothevarianceis
E) Binomialdistribution
F) Poissondistribution
G) Normal distribution
H) Uniformdistribution

CO2

2C11

Ifmean=>5,variance=1%0fa binomial distribution,thensolven=
3

E)O
F) 3
G)5
H) 7

CcOo2

2C12

IfXisPoissondistributionsuchthatu=2,SimplifyP(X=1)=
E) 0.9
F) 0.27
G) 0.36

H) 0.4

CcOo2
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\WhatistheTotalareaunderthestandardnormalcurveisequal to

e) 0

) 1
2C13 | CcOo2

9)2

h)oo

IfXisstandardvariate,interpretP(0<Z<1.2)=

e) 0.3849
2C14 N o2 I CcOo2

g) 048

h) 057

Thedistributionin whichmean,medianandmodecoincideis

e) Binomial \V}

f) Poisson
2C15 CcOo2

g) Normal

h) Uniform

FILLINTHEBLANKS
2F1 Ifkisconstantthenvar(k)= I CO2
2F2 IfXisarandomvariableand V(X)= 2then V(2X+3)= I CO2
2F3 IfXisuniformlydistributedin[a,b]thenE(X)= | CO2
2F4 Maximumvalueofprobabilityis VI CO2
2F5 MeanandvarianceinaPoisson distributionare i CO2
2F6 | Acoinistossed7times.Themodeofdistributionofgettingheadis | CO2
2F7 In abinomialdistributionmean is48andtheSDis4then p= | 6{0)]
2F8 InaPoissondistribution P(X=0)=0.2thenV(x)= I CO2
Ifanaceofspadesisdrawnfromapackofofwellshuffledcardsoncein104trails,

2F9 then themean is v co2
2F10 | Themeanofthedistributionofgettingheadsintossingacoin5timesis v CcOo2
2F11 | Ifxis PoissonvariatesuchthatE(x2)=6,thenE(x)= I CO2
2F12 |Ifu=5ando=2writetheequation ofthenormaldistribution is | Cco3
2F13 |Asymptotetothecurveofnormaldistributionis | Cco3
2F14 | Writethemean,median,modeofanormaldistribution are 1i CO3
2F15 |DetermineAreaunderthewholenormalcurveis \V; CcO3




[Typetext]

MATCHTHEFOLLOWING

V)IfXisarandomvariablethen V(aX+b) E)aE(x)+b
VI)V(a) F)a2V(x)
2M1 1 CO2
VI1)E(ax+b) G)1
VINXY"P(x) H)0
IV)P(X=7) Fnp
VIE(D) G)nCr(p g
2M2 VI)Meanofbinomial distribution H)npq | CcO2
VIl)Varianceofbinomialdistribution N1
V) P(X<x) e) 1-P(X>x)
OM3 vi) P(X>x) ) 1-PX<x) I CO2
vii) P(X<x) g)1-P(X=x)
viii) P(X=x) h)1-P(X<x)
5)Mean ofnormaldistribution e) Standardnormaldistri-
bution
6)Medianofnormaldistribution ) A
7)Thenormaldistributionwithmeanu = 0 g)u=b
2M4 and standard deviation o = 1 | COo3
8)Meanoftheexponentialdistribution hyu=M
DESCRIPTIVEQUESTIONS
ArandomvariableXhasthefollowingprobabilitydistribution
X 1 2 3 4 5 6 7 8
2D1 POX) | K | 2K |3K |4K |5k |6K |7K |8K v Co2
Evaluatethevalueofa) Kb) P(X<2)c) P(2<X<5)
Let Xdenotestheminimum ofthetwonumbersthatappearwhenapair ofeach fairdice is
2D2 thrown once. Determinethe a) discrete probabilityfunctionb) expectationc) variance i CO2
ArandomvariableXhasthefollowingprobabilityfunction
Find i)K ii) Mean iii) variance
D3 X -3 -2 -1 0 1 2 3 I co2
P(X) K 0.1 K 0.2 2K 04 2K
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Iftheprobabilitydensityofarandomvariableisgiven by ()
_k(1—x%) ,for0<x<1

2D4 I CcOo2
0, otherwise
FindthevalueofKandtheprobabilitiesthatarandomvariablehavingthis probability
densitywill takeona valuei)between0.1and0.2ii)greaterthan0.5.
Afairdieistossed. LettherandomvariableXdenotethetwicethenumberappearing
2D5 |onthedie,WritethedistributionofX, | CO2
Findthe(i)mean(ii)variance(iii)standarddeviation
2D6 |Derivevarianceofbinomialdistribution. v 6{0)]
oD7 20%ofitemsproducedfromafactoryaredefective.Findtheprobabilitythatina | co?
sampleof5chosenatarandomi)noneisdefectiveii)oneisdefectiveiii)P(1<x<4)
2D8 | DerivemeanofPoissondistribution Il CO2
2D9 GiventhatP(X=2)=9P(X=4)+90P(X=46)foraPoissonvariateX. findi)P (X<2) I co?
iP(X>4) iii)P(X=1)
2D10 Averagenumberofaccidentsonanydayonanationalhighwayis1.8. Illustratethe I co2
probabilitythatthenumberofaccidentsarei)atleastoneii)atmostone.
FitaPoissondistributiontothefollowing data
X 0 1 2 3 4 5
2D11 1 6{0)]
y 42 33 14 6 4 1
Fitabinomialdistributiontothefollowingdata
X 0 1 2 3 4
2D12 1 CO2
F 38 144 342 287 164
2D13 In aNormal distribution 7%oftheitemsareunder 35and89% areunder 63.Determine the v co?
mean and variance of the distribution.
Themeanandstandarddeviationofanormal variableare8and4respectivelyfindi)P
2D14 |5 x<10)ii)P(X>5) v Coz
IfXisanormalvariate,findtheareaA
l. totheleftofz=-1.78
2D15 . totherightofz=-1.45 | CcoO?

I1. Correspondingto-0.8<z<1.53

V. totheleftofz= -2.52andtotherightofz=1.83
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UNIT-11I-FUNDAMENTALSAMPLINGDISTRIBUTIONS.

S.NO

MULTIPLECHOICEQUESTIONS

BT
LEVELS

COURSE
OUTCOMES

3C1

Ilustratethestandarderrorofthestatisticsamplemean(X)is

a) <
b) ”ﬁ
c) \/zz

d) none

CO3

3C2

Choosetheprobabilityofincludinga specifiedunit oriteminasampleofsizenselected out of
N units is

a) 1
N

b) Nn
C) NC,
d) None

Vi

CO3

3C3

Definethestatisticalconstantsofthepopulationarecalled
a) Statistic
b) Parameter
c) Samplestatistic
d) none

CO3

3C4

\Whatisthenumber ofpossiblesamplesofsizen fromapopulation ofNunitswith
replacement is ?

a) Nn

b) NCy

c) -L1_
)NCn

d) none

CO3

3C5

ChooseT hefinitepopulationcorrectionfactoris

A
a) N-1

b) VA=
N-1
¢) N-n

d) \/’%

Vi

CO3

3C6

I1,X2,X3, ceveeeeeeieieeree xnconstitutearandomsamplefromaninfinitepopulationwith

mean pand varianceo?then interpretuz= ando 2=
a) o 2
H, —
n
b ,02
Cg K N—-n

N-1

d) None

CO3
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Themethodtodetermineanunknownpopulationparameterisknown as
a) Estimator

b) Estimate
c) Hypothesistesting
d) Estimation

3C7 Vi CO4

FormulatetheMaximumerrorofestimateE with(1—ca)probabilityis

3C8 =d \Y CO4

ChoosetheTypesofestimation todeterminethestatisticofthepopulation
parameters
a) Biasedandunbiased estimation

3C9 b) Varianceandpointestimation | CcCO4
c) Pointandinterval estimation
d) Meanandintervalestimation

IAhypothesisistruebutisrejectedthisisanerroroftypeisdefinedas
a) |
by 1l
c) landll
d) None

3C10 \Y CO4

Inacity250menout of750menwerefoundtobesmokerthetest statisticevaluate
lzl=
a) 2.25
ac11 | b) 25 Vi Co4
C) 525
d) 550

formulate t1_q=
a) ta

acre | P Tl

c) ta

d) none

i CO4

ChooseTheshapeoft-distributionissimilartothatof
a) chi-squaredistribution

b) F-distribution
c) Normal distribution
d) none

3C13 | CO4

Whichdistributionisusedtotesttheequalityofpopulation means
a) chi-squaredistribution

b) F-distribution
c) t-distribution
d) none

3C14 I CO4

1fn=100,0=5thenillustratethemaximumerrorwith 95%confidenceis
a) 0.98
b) 1.2875
c) 392
d) 116

3C15 | CO4
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FILLINTHEBLANKS

3F1 |DefineTheprobabilitydistributionofastatisticiscalled | cO3
3F2 | IfX=157,u=155,6= 15andn=36then solveZis n CcO3
3F3 |AnalyseisThefinitepopulation correction factor is v CcO3
3F4 | DefineThestandarderrorofthestatisticsamplemean(X)is | CcO3
3F5 |SolveP (Z >1.76)= 1] COo3
Ifthesizeofthesampleis5andsizeofthepopulationis2000, ThenFindcorrection
3F6 B . | COo3
actor is
Estimate Acoinistossed3times,theprobabilityofobtainingtwoheadswill
3F7 be Vi COo3
— — — - 3 - - -
3F8 Ifh=144,6=4andx=150then examine95%confidenceintervalformeanis v co3

3F9 |Ahypothesisisfalsebut acceptedthisisanerrorofthetype | CO4
310 |WhatisThemainuseofF-test is | CO4
3F11 |DevelopArandomvariableXhasthesamedistribution with degreeoffreedom VI CO4
If two independent random sample of size n;=13 andn,=7 are taken from a normal
3F12 |population thevarianceofthefirstsamplewillbeatleast4timesasthat ofa second I CO4
samplethenFis
Arandomsampleof400productscontain52defectiveitemsstandarderrorof
3F13 proportionis I co4
3F14 |IfX=47.5,u=42.1,S=8.4andn=25 then illustratet= i CO4
3F15 [Twotypesofhypothesisare and | CO4
MATCHTHEFOLLOWING
A) Any statistical measure computed from i)statistic
population data is
B) Any statistical measure computed from ii)sizeofthepopulation
sampledata
3M1 C) A random variable that is calculated from the | iii)parameter I CO3
sample

D) The number of observations in the
population

iv)populationdistribution
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A) The difference between a statistic and the i)population
parameter is a
B) Sampleisregardedassubset of ii)0.9

C) The difference between the expected value of | iii)Bias
3M2 a statistic & the value of the parameter being
estimatediscalledas

D) Thefinitepopulationcorrectionfactorfor iv)samplingerror
n=1000andN=10000is

I Cos

A) whennullhypothesisisaccepted,resultissaidtobe i)Type ll
B) level of significance of a test denoted by a is the ii)reduced
probability of commuting error
3M3 C) when the size of the sample space is increased , the iii) Non — | CO4
probability of commuting both types of errors can be significant
simultaneously
D) whennullhypothesisisrejected,resultissaidtobe iv)Typel
i) Rightsidedtail
i) Twosidedtail b)

3M4 /\ I CO4

iii) Leftsided tail

DESCRIPTIVEQUESTIONS

IArandomsampleofsize100istaken from aninfinitepopulationhavingthemeanu=76 and

variance 256. What is the probability that x will be between 75 and 78. : co3

3D1

A population consists of six numbers 4,8,12,16,20,24. Consider all samples of size two
which can be drawn without replacement from this population. Illustrate

a. Thepopulationsmean.
3D2 b. Thepopulationstandarddeviation. 1 CO3
c. Themeanofthesamplingdistributionofmeans.
d. Thestandarddeviationofthesamplingdistributionofmeans.

3D3 [Explainbrieflychi-squaredistribution. v CO3
/Arandomvarianceofsize16 valuesfromanormalpopulation showed amean 0f53 and
asumof squares of deviations from the mean equals to 150. Can this sample beregarded
as taken from the population having 56 as mean? Obtain 95% confidence
limitsofthemeanofthe population?

3D4 1 CO3
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Apopulationconsistsof5, 10, 14,18, 13,24. considerallpossiblesamplesofsizetwo which
can be drawn without replacement from the population. Find

@) Themeanofthepopulation
3D5 b) Thestandarddeviationofthepopulation. | CO3

C) Themean ofthesamplingdistribution ofmeansandd) Thestandard deviation of
the sampling distribution of means

Anormalpopulation hasamean of0.1andstandard deviation of2.1.Findthe probability

3D6 1 COo3
that mean of a sample of size 900 will be negative?
Arandomsampleofsize64istakenfromaninfinitepopulationhavingthemeanu=

3D7 51.4and standarddeviationo = 68. Whatistheprobabilitythatthemean ofthesample will a) | co3
exceed 52.9 b) fall between 50.5 and 52.3 ¢) less than 50.6.

3D8 Inarandomsampleof100packagesshippedbyairfreight13hadsomedamage. Vi co3

Determinethestandarderrorofproportions.

3D9 | Explaintheprocedureoftestingofhypothesis. ] CO4

IAsampleof400itemsistakenfroma population whosestandarddeviationis10.The mean of
3D10 ([the sample is 40.Test whether the sample has come from a population with mean VI CO4
38.Also calculate 95% confidence interval for the population

The samples ofstudents were drawn from twouniversities andfrom their weightsin
kilograms,meansandstandarddeviationsarecalculatedbelow. Makealargesample test
to test the significance of the difference between the means.

3D11 Sizeofsample Means S.D’s i CO4
UniversityA 400 55 10
UniversityB 100 57 15

Themeanlifeofa  sampleofl0  electricbulbswasfoundtobel456hourswith  S.Dof
423hours.Asecondsampleofl7bulbschosen fromadifferentbatchshoweda mean life
0f1280hours with S.Dof398hours. Istherea significant difference between the
meansoftwo batches?

In a sample of 1000 people on Karnataka 540 are rice eaters and the rest are wheat
3D13 |eaters.Can weassumethatboth riceandwheatareequallypopular in thisstateat1% v CoO4
levelofsignificance?

3D12 v CO4

Twoindependent samplesof8and7itemsrespectivelyhadthefollowingvalues.

3D14 SAMPLE-1 11 11 13 11 15 9 12 14 I co4

SAMPLE-2 9 11 10 13 9 8 10 —

Isthedifferencebetweenthemeansofsamplesignificant

Inaninvestigationonthemachineperformance,thefollowingresultsarecobtained

NO.ofunits No.ofdefectives
inspected
3D15 Machinel 375 17 v CO4
Machine2 450 22

Testwhetherthereisanysignificantperformanceoftwomachinesata=0.05
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UNITIV:CORELATIONANDSIMPLELINEAR REGGRESSION.

S.NO

MULTIPLECHOICEQUESTIONS

BT
LEVELS

COURSE
OUTCOMES

4C1

Curve fitting by the method of least squares aims to find the best-fitting toa
given set of data points.

a) Randomvalues

b) Mathematicalmodel

c) Outliers

d) Median

CO4

4C2

Incorrelationanalysis,thecorrelationcoefficientquantifiesthe and
oftherelationshipbetweentwovariables.

a) Direction;median

b) Strength;direction

c) Mean;mode

d) Variance;outliers

CO4

4C3

Rankcorrelation, suchastheSpearmanrankcorrelationcoefficient,isparticularly
useful when dealing with data that does not follow a distribution.
a) Normal

b) Exponential

c) Poisson

d) Binomial

CO4

4C4

The Spearman rank correlation coefficient is calculated based on the ofthe
ranked values of the variables being analyzed.

@) Sum

b) Median

c) Ranks

d) Mean

CO4

4C5

The sign of a correlation coefficient indicates the oftherelationship,wherea
positive sign suggests a positive association, and a negative sign suggests a negative
association.

a) Origin

b) Magnitude

c) Direction

d) Strength

CO4

4C6

'When interpreting a correlation coefficient, a magnitude close to indicatesa
strong relationship between the variables.

a) 1

b) 0.5

c)0

d) -1

CO4

4C7

Regressionanalysisisastatisticaltechniqueusedtomodeltherelationshipbetweena
variableandoneormore variables.

) Independent;independent

b) Dependent;dependent

c) Dependent;independent

d) Categorical;ordinal

CO4

4C8

In regression analysis, the represents the slope of the regression line,
indicatingthechangein thedependentvariablefor a one-unit changein theindependent
variable.

a) Mean

b) Intercept

c) Correlation

d) Coefficient

CO4
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4C9

The ofdetermination(R-squared)isameasurethat tellsustheproportion of the
variance in the dependent variable explained by the independent variables in a
regression model.

a) Coefficient

b) Slope

c) Correlation

d) Coefficient

CO4

4C10

Tied ranks in rank correlation analysis are handled by assigning the ofthetied
\values the average of the corresponding ranks.

a) Sum;absolute

b) Median;tied

c) Mode;ranked

d) Average;tied

Vi

CO4

4C11

Correlation does not imply Justbecausetwovariablesarecorrelateddoesnot
mean that one causes the other.

a) Mean

b) Mode

c) Causation

d) Direction

CO4

4C12

The terminthelinearregression equationrepresentsthevalueofthe
dependent variable when the independent variable is zero.

a) Slope

b) Intercept

c) Residual

d) Mode

CO4

4C13

Thegoodnessoffit ofa fittedexponentialcurvecanbeassessedbyexamininghowwell the
curve aligns with the data points.

@) Theoretical

b) Median

c) Observed

d) Mean

CO4

4C14

Residual analysis in regression helps assess the oftheregressionmodelby
examining the differences between the observed and predicted values.

@) Strength

b) Validity

c) Median

d) Direction

CO4

4C15

IAresidualplotwithnodiscerniblepatternindicatesthattheregressionmodelisa
fittothedata.

a) Poor

b) Good

c) Exponential

d) Categorical

CO4

FILLINTHEBLANKSQUESTIONS

4F1

Curvefittingbythemethodofleast squaresaimstofindthebest-fitting toa
given setofdatapoints.

CO4

4F2

Incorrelationanalysis,thecorrelationcoefficientquantifiesthe and
oftherelationshipbetweentwovariables.

4F3

Rankcorrelation,suchastheSpearmanrankcorrelationcoefficient,isparticularly
usefulwhen dealingwithdatathatdoesnotfollowa distribution

CO4

CO4

4F4

TheSpearmanrankcorrelationcoefficientiscalculatedbasedonthe ofthe
rankedvaluesofthevariablesbeinganalyzed.

CO4

4F5

The sign of a correlation coefficient indicates the oftherelationship,wherea
positive sign suggests a positive association, and a negative sign suggests a negative
association.

Co4
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4F6

\Wheninterpretingacorrelationcoefficient,amagnitudecloseto indicatesa
strongrelationshipbetweenthevariables.

Co4

4F7

Regressionanalysisisastatisticaltechniqueusedtomodeltherelationshipbetweena
variableandoneormore variables.

4F8

In regression analysis, the represents the slope of the regression line,
indicatingthechangein thedependentvariablefor a one-unit changein theindependent
\variable.

CoO4

CO4

4F9

The ofdetermination(R-squared)isameasurethat tellsustheproportion of the
\variance in the dependent variable explained by the independent variables in a
regressionmodel.

CO4

4F10

Tied ranks in rank correlation analysis are handled by assigning the ofthetied
\values the average of the corresponding ranks.

CO4

4F11

Correlationdoesnotimply Justbecausetwovariablesarecorrelated does
notmeanthatonecausestheother.

CO4

4F12

The terminthelinearregression equationrepresentsthevalueofthe
dependent variable when the independent variable is zero.

Vi

CO4

4F13

'Thegoodnessoffitofafittedexponentialcurvecanbeassessedbyexamininghow well
thecurvealignswith the datapoints.

CO4

4F14

Residualanalysisinregressionhelpsassessthe oftheregressionmodelby
examiningthedifferencesbetweentheobservedandpredictedvalues

CO4

4F15

IAresidual plot withnodiscerniblepatternindicatesthattheregressionmodel isa fit to
the data.

CO4

MATCHTHEFOLLOWINGQUESTIONS

4M1

A.Curvefittingbythemethodofleastsquares i.Quadraticregression

B. FittingofExponentialcurves ii.Linearregression

C.Fittingofparabolas iii. Nonlinearregression

D.Fittingofstraightlines iv.Fittingofa mathematical
model

todata points

CO4

4M2

A. Correlation i.Modelingtherelationshipbetween
dependentandindependentvariables

B.Rankcorrelationii.Measuringthestrengthanddirection of
alinear relationship
C. Regression iii.Proportionofvarianceexplainedby
independent variables
D.Coefficientofdetermination(R-squared)iv.Spearmanrankcorrelation

coefficient

CO4
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A.Spearmanrankcorrelationcoefficient i.Therelationshipbetween two
variableswhereone

B.Residualanalysisii. Handlinginrankcorrelation

analysis
4M3 | C.Tiedranksiii.Assessingthevalidityofa regression i CO4
model
D.Causationiv.Non-parametricmeasureof
association
A. Intercept in regression i.Assumptionofsomestatistical
methods
B.Normaldistributionii.Valueofthedependent
\variable when the independent
variableiszero
aMa C.Exponentialdistributioniii.Assessmentofhowwella curve I co4
aligns with observed
data
D.Goodnessoffitiv.Commonformodelinggrowth and
decay processes
DESCRIPTIVEQUESTIONS
1. Given thatr12=0.28,r13=0.51,r23=0.49,61=2.7,62=2.4,63=2.7findtheregres-
4D1 sionequation of Xzon Xiand X; | CO4
1. Findthemultiplelinearregressionequation ofXion X;andXs fromthedata given
below,
4D2 X1 2 4 6 8 | CO4
Xz 3 5 7 9

X3 4 6 8 10
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1. Findthesuitablecoefficientofcorrelationforthefollowingdata
4D3 Fertilizerused(tonnes) 65 |66 |67 |67 |68 |69 |70 | 72 i CO4
Productivity(tonnes) 67 |68 |65 |68 |72 |72 |69 |71

1. Fromthefollowingdataobtaintherankcorrelationcoefficientaftermakingthe

adjustments for tied ranks.
4D4 X|48|33|40|9 (16| 16| 65| 24| 16| 57 Vv CO4
Y| 13|13|24|6 | 154 |20(9 |6 |19

1. Calculatetheregression equationsofYonXfromthedatagiven below, taking the
deviations from actual means of X and Y.

4D5 Price(Rs.) 10 |12 | 13| 12 |16 | 15 i CO4
Amount 40 (38 | 43| 45 |37 | 43
Demanded

1. Using least squaremethod, findtheconstantsaandbsuch thaty=ae™, fitsthe
following data,

4D6 x| 00 0.5 1.0 15 2.0 25 v CO4

y | 010 | 045 | 215 | 9.15 | 40.35 | 180.75

1. FindthemultiplelinearregressionequationofX;onX.andXs fromthe data

givenbelow,
4D7 X1 11 17 26 28 31 35 41 | CO4
X2 2 4 6 5 8 7 10
X3 2 3 4 5 6 7 9
1. Findtheconstantsaandbsuchthaty=ab*best fitsthefollowing data,
4D8 X 0.2 0.3 04 05 0.6 0.7 \% CO4
y | 3.16 2.38 1.75 1.34 1.00 0.74

1. Giventhebi-variatedata,

X 1/ 513|211 7]3
Y 6| 10| 0]1|2|1]|5
4D9 a) findtheregressionlineofYonXandhencepredict YifX=10 I co4

b) findtheregressionlineofXonYandhencepredictXifY=2.5

1. Theheightsofmothersanddaughtersaregiveninthefollowingtable,

Heightsof
mother 62| 63| 64| 64 | 65| 66 | 68| 70
Heightsof
4D10 daughter 64| 65| 61| 69| 67 | 68 | 71| 65 1 CO4
Formtheregression equationsandestimatetheexpectedaverage
height of daughter when the height of mother is 64.5inches?
Fitaparabola tothedatagivenbelow
4D11 X 112 3 4 > Vi CO4
Y 10|12 | 8 | 10| 14
Fittheleastsquarestraightlinesy=a+bxtothefollowingdata X
61—0—1—4+—+t+12+—=2
4D12 ¥ 0 S 0 S 0 ° | CO4
40| 18
0. 0.] 2. |9 3l 0o
Fittheleastsquareparabola y=a+bx+ :xitmqheﬁata 5 | 15 '5 75

N=2 fF( O\ =1 f( 1\ =2LF O\ _4
EY) LY i)

C-TRLA A/ Bant THLA WE Y Rl =T} [y

4D13 1 CO4
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4D14

Findthbest fittingstraightlinetothe data

X 0| 5]10(15|20| 25| 30
Y 10| 14|19 | 25| 31| 36| 39

Co4

4D15

Fitasecondpolynomialtothefollowingdatabythemethodofleastsquares

X O|1]2)] 3] 4

L11]2]es
Y |1]lg|l3|5]|3

CO4

UNITV:STOCHASTICPROCESSESANDMARKOVCHAINS

S.NO

MULTIPLECHOICEQUESTIONS

BT
LEVELS

COURSE
OUTCOMES

5C1

AdiscreteparameterMarkovprocessiscalleda
a) Markovprocess

b) Stationaryprocess

¢) Randomprocess

d) Markovchain

CO5

5C2

Asquarematrixinwhichthesumofalltheelementsofeachrowiscalleda

a) Unitarymatrix
b) Diagonalmatrix
C) Stochasticmatrix
d) Skewmatrix

CO5

5C3

/A stochasticmatrixP issaidtoberegular ifalltheentries of Pmare

a) Negative

b) Positive

c) Semipositive

d) Eitherpositiveornegative

CO5

5C4

Hr=(11,72,73 e, m,)isthesteadystatedistributionofthechainwhose TPM
isthenordersquarematrixP, then

a)mP=n

b) mu=mn
C) mA=n
d) mp=p

CO5

5C5

TheconditionalprobabilityP[X,= * =a/]iscalled
n—1

a) Secondtpm
b) One-steptpm
C) Homogenoustpm
d) n—step tpm

CO5

5C6

IfPisthetpmofahomogenousMarkovchain,thenthen-steptpmp™=p"isknownas

a) probabilitytheorem

b) Chapman-Kolmogorovtheorem
C) Markovtheorem

d) Chapmantheorem

CO5

5C7

Stateiofa Markovchainissaidto be withperiodd;ifdi=1
a) Periodic
b) Notperiodic
C) Aperiodic

d) Biperiodic

CO5
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5C8

Everystatecanbereachedfromeveryotherstate;theMarkovchainissaidtobe

a) Homogenous
b) Reducible

c) Irreducible
d) Recurrent

CO5

5C9

0 1
1

Ifrp=mwherep=[1 ]thenvalueof(my:m2)is

2

N

3 GH
33
b ()
22
0 &Y
33
d) (0,1)

CO5

5C10

IAMarkovchainiscompletelyspecifiedwhen
a) Initialprobabilitydistribution

b) TPM

c) Absorbingstate

d) Both(a)and (b)

Vi

CO5

5C11

Whichofthefollowingmatricesarestochastic?
0 1

a) [r 1]
21 : 0

b

) Ly

o [, T

o 9
-1 -1

CO5

5C12

Sum ofeachrowshouldbeequalto
a) 0
b)2
o1l
d)2

CO5

5C13

Ifallfuturevaluecanbepredictedfrompastobservationsisknownas
a) Nondeterministicstochasticprocess
b) Stationarystochasticprocess
c) Deterministicstochasticprocess
d) Non-Stationarystochasticprocess

CO5

5C14

Stochasticprocessdependson
a) Bothsampleandtime
b) Sample
c) Time
d) Eithersampleor time

CO5

5C15

ThesetTiscalled
a) Meanvalue
b) Stationary value
c) Randomvariables

d) Timedomain

CO5
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FILLINTHEBLANKSQUESTIONS

5F1 |Anon-nullpersistentandaperiodicstateiscalled v CO5
5F2 |A stateAis saidtobe ifthereturntostateiiscertain. \% CO5
5F3 | IfaMarkovchainisfiniteirreducible,allitsstatesare il CO5
Iftheonesteptpm doesnot dependon thestepi.e.Pij(n-1,n)=Pjj(m-1,m)theMarkov chain
5F4 | | CO5
is called
5F5 | Stateiofa markovchainissaidtobe withperiodd;>1. | CO5
5F6 | Astateiissaidtobe ifthereturn tostateiisuncertain. | CO5
5F7 | A stateiis saidtobe ifthemeanrecurrencetimegiiis finite. | CO5
5F8 g'?ven iscompletelyspecifiedwheninitialprobabilitydistributionandtpmare I Co5
5F9 |A stateiissaidtobe ifthemeanrecurrencetime pji=co | CO5
o 0.10.50.4 _
5F10 IfthetpmofaMarkovchainisP=[0.60.20.2].FindP[X1=3/X,=2]is v CO5
0. 0.403
5F11 IfXisthecontinuousandtisthediscrete,thestochasticprocessiscalledas I Co5
5F12 | Aprocesswhichisnotstationaryissaidtobe VI CO5
5F13 | A isasquarematrixwithnon-negativeelementsandunitrowsums \ CO5
5F14 | Astateiis saidtobean fandonlyifP;i=1 i CO5
5E15 Theprobabilitychangingfromonetransitiontotheresttransitioniscalled | CO5
MATCHTHEFOLLOWINGQUESTIONS
A)Apositiverecurrentandaperiodicstateiscalled i)stochasticmatrix
B)Ifa tpm,ifall entriesofp™arenon —zeropositive values | ii)ergodic
then p is said to be a
5M1 | CO5

C) In atpm, iftheelementsofeach oftherows are iii)regular matrix
non-negativeandsumoftheelementsisequaltol.
Then p is said to be
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A)whichmatrixisa stochasticmatrix 12 4
i[3 3 3
1 1
2 13
B)whichmatrixisaregularmatrix 0 0 1
iz 1 l]
L 4 4
0 1 0
SM2 C)whichmatrixisnotastochasticmatrix i 1 % I CO5
ii)[1_
2 2
A)IfF;i=1,thesateiissaidto be i) Null-persistent
5M3 B)IfFii< 1,thestateiissaidto be ii)persistent i CO5
O)Ifpi=o0 ,itis iii) transient
A) P(Xl =1/X0=2) |) sz
B) P(X; =2/X3=3) i) Py
5M4 | CO5
C) PX, =0/X,=3) iii) Py
D) P(Xy =1/X¢=4) iv) P30
A)continuous,continuous i)discretestochasticsequence
B)continuous, discrete ii)discretestochasticprocess
5M5 | CO5
C)discrete,continuous iii)discretestochasticsequence
D)discrete,discrete Iv)continuousstochasticprocess
DESCRIPTIVEQUESTION
5D1 Findexpecteddurationofthegame(dz)ifp=l, q=l,32=1a£1da=1000. | CcO5
Ashok bought a share ofstock for $10,andit isbelieved that thestock pricemoves (day by
day) as a simple random walk with p = 0.55.
5D2 a) What isthe probabilitythat Ashok’s stock reaches thehigh value of $15 before the | CO5
low value of $5?
b) WhatistheprobabilitythatAshokwillbecomeinfinitelyrich?
5D3 |Identifywhicharethefollowingareregular matrices? i CO5
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5D4

Afair dieistossedrepeatedly. 1fX  denotesthemaximumofthenumbersoccurringin the

firstntosses, Determine the transition probability matrixPof the markov chain
<{X:(.EvaluatePzandP(X:G) ,

CO5

5D5

Selectwhichofthefollowingarestochasticmatrices?
1 1 2 4

E 129 ) I 1179 | KR

2 - - -1 =

4 4 2 2

.10
DIES
2

CO5

5D6

Thetransitionprobabilitymatrix(tpm)isgivenasfollows.
0.30.7 0
Isthe matrix[0.10.4 0.5]irreducible?
0 02 08

CO5

5D7

A training process considered as a two state Markov chain. If it rains, it is considered
tobein state ‘0’anditdoes notrainsisin thestateof ¢1°. The transition probabilityof the

Markov chain is defined byP =0-6 [ 0"Lfind'[heprobabilitytha'[it willrainfor 3
02 08

days from todayassumingthatitisrainingtoda{y.

CO5

5D8

ThreeboysA, BandCarethrowinga balltoeachother.AalwaysthrowtheballtoB
and Balways throws theballtoC:but Cis justaslikelytothrowtheballtoBastoA. Prove that
the process is the Markov chain. Find the transition matrix and classifythe states.

CO5

5D9

Thetransitionprobabilitymatrix(tpm)ofamarkovchain
{Xn}1,2,3,...... havingthreestates1,2,and3is

0.30.7 0
P=[0.10.40.5]Andtheinitialdistributionis,P°=[0.7,0.2,0.1]

0 0208
ustrate(i)P{X2=3}(ii)P{Xs=2,X2=3,X1=3,Xo=2}

CO5

5D10

ExplainbrieflyaboutthestochasticmatrixandtheMarkovprocess.

CO5

5D11

Discussthenatureofstatesofthemarkovchainwithtpm
101§
=0
2 2
01 0

Vi

CO5

5D12

12

Findthefixedprobabilityvectorfortheregularstochasticmatrix[33] 3

44

CO5

5D13

Thetransitionprobabilitymatrix(tpm )ofa markovchain
0

!Andtheinitial
4

A lw

{Xn}1,2,3,...... havingthreestates1,2,and3isP:1

N
(ST e

1
4

|

distributionis P(X=0i)=1i=0,_1,2

Interpret(i)P(Xlzl/XO:Z)iiiP(XZ:Z/Xlzl)
iii)P(X2=2,X1=1/X0=2)iV)P(X2=2,X1=1,X0=2)

VIP(X3=1,X,=2,X,=1X,=2)

CO5
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1

0 x =
3
5p14 | Findthevalueofx,y,zif[0 0 y]isatransitionprobabilitymatrix I co5
rr,
3 3
5D15 |Supposethattheprobabilityofadry(state0)followingarainyday(statel)istand that 3
theprobabilityofarainydayfollowingadrydayis?. Givex;thatMaylS‘isadryday. 1
CO5

Findtheprobabilityi)May3™ isalsoadrydayii)May5"isalsoadryday?

*kkkhkkk
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SRI INDU COLLEGE OF ENGINEERING AND TECHNOLOGY
(SHERIGUDA(V),IBRAHIMPATNAM(M),RANGAREDDYDIST.-501510)
(Regulation:R22)

Departmentof CSE(AIML-A)

Sub.Code&Title (R22MTH2215)MATHEMATICALANDSTATISTICAL FOUNDATIONS.
AcademicYear:2023-24 Year/Sem 1/
FacultyName& Designation T.Srinivasulu(Asst.Professor)

ASSIGNMENTFORMID1
GROUP-1(22D41A6601-22D41A6606)
QNO | QUESTION BTLEVEL | CO
1 Showthat2340=1(mod1 1)byFermat’slittletheorem | co1
2 UseprimefactorizationtofindGCDandLCMof | Co1
1)119,272ii)540,504iii)580,316
3 TenCoinsarethrown simultaneously.Findtheprob.ofgettingatleast(1)Seven Heads | 1l COo2
(2) six heads3) one head.
4 Ifarandom variablehastheprobabilitydensity"function f(x) = 1l CO2
{k(x2-1),-1=<x<3
0, Elsewhere
findthevalueofkisandP(1/2<x<5/2)
5 If two independent random samples of size n1=13 and n2=7 are taken from a | COo3
normalpopulation.Whatistheprobabilitythatthevarianceofthefirstsample will
atleast 4times as large as that of second sample.
GROUP-11(22D41A6607-22D41A6612)
QNO |QUESTION BTLEVEL CcO
1 Findtheremainder wheni)669%isdividedby97 | COo3
ii)12114isdividedby17iii)65%sdividedby11
2 UseprimefactorizationtofindtheLCMofi)60,61ii)482,1687iii) 2520,4950 | CO4
3 AContinuousrvXhasthedistributionfunction F(x) = I CO4
{0, if x<1
K(x —1)4ifl<x<31,
if x>3
Determine(i)f(x)(i)k(iii)Mean
4 Thedensityfunctionofarandom variableXis F(X)={ I CO5
e*,x=0
0,otherwise findE(x),E(x?2), var(x)
5 Arandomsampleofsize25fromanormal populationhasthemean x=47.5 and the i Co3
standard deviation S=8.4. Does this information tend to support(or)refuse the
claim that the mean of the population is u =42.5?
GROUP-111(22D41A6613-22D41A6618)
QNO QUESTION BTLEVEL CcO
1 Solvedx=5(mod9),2x=6(mod20). 1 co1
2 StateandproveFermat'slittletheorem. \Y Co1
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3 If thep.d.f of a r.vis given by I CO2
F(x)={K(1—x)2,for 0<x<1 0,
Else where
G
ROUP- | 4 IfXisanormalvariatewithmean30andstandarddeviation5.Find1)P(26 I Co2
v <X<40)(2)p(x=45)
(22D41 _
A6619- | 5 Finda]P(t<2.365)whenv=7d.o.f b] | COo3
22D41A P(t>1.318) when v=24 d.o.f
6624) c]P(-1.356<t<2.179)whenv=12
d]P(t>-2.567)whenv=17
QNO QUESTION BTLEVEL| CO
1 Discussthesystemofsimultaneouscongruencex=1(mod4),x=0(mod3)andx=5(mod 7). VI COo1
2 StateandproveChineseremaindertheorem(CRT) \ Co1
3 ArandomvariableXhasthefollowingprobabilityfunction I C02
X 0 1 2 3 4 5 6
P(x) k 3k 5k 7K 9k 11k 13k
(1) Find K(2)Evaluatep(x<4)(3) P(x = 5)(4)P(3<x< 6)(5)Whatisthesmallest valueofX for which p(X
<x)>1/27?
4 Forthediscreteprobabilitydistribution I C02
X 0 1 2 3 4 5 6
P(x) k 3k 5k 7k 9k 11k 13k
Find (i) K (ii) mean (iii)variance
5 Anormalpopulation hasmean of0l1andS.D of2.1.Findtheprobabilitythatmean ofa sampleof size 900 | Co3
will be negative.
GROUP-V(22D41A6625-22D41A6630)
QUESTION BTLEVEL|CO
QNO
1 Findthenumber ofdistinctsolutionsoflinearcongruence. i)15x=25(mod35) ii)15x=24(mod | co1
35) iii)4x=3(mod 7)
2 Justifytheinverseof33 modulo 91. V Co1
3 LetX.denotetheminimumofthetwonumbersthatappearwhenapairoffairdiceisthrownonce. Il CO2
Determinetheir(i)DiscreteProbabilitydistribution
(ii)Expectation(iii)Variance.
4 AvariateXhasthefollowingprobabilitydistribution 1l CO2
X 316 (9
P(x)| 1/6| 1/2| 1/3
Findi)E(X)ii)E(x?)(iii))E(2X+1)"2
5 Arandomsampleofsize64istaken fromanormalpopulation with (mean)u =51.4ando=68.Whatisthe | COo3
probability that the mean of sample will
(a)Exceed52.9(b)Fallbetween 50.5and52.3(c)Belessthan50.6
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GROUP-VI(22D41A6631-22D41A6636)

QNO | QUESTION BTLEVEL | CO
1 Solvethelinearcongruencei)3x=2(mod8)ii)4x=3(mod7)iii)6x=5(mod9). " Cco1
2 Showthatv/2isnotarationalnumber. | co1
3 Afairdieistossed. Letther.vXdenotethetwicethenumberappearingonthedie I CO2
i)WritetheprobabilitydistributionofXii)meaniii)thevariance
4 probabilitydensityfunction ofar.vXis F(x) I Co2
={% * sin x; for 0<x<n
0, Elsewhere
Findthemean,modeandmedianofthedistributionandalsofindtheprobability
betweenOandz/2
5 Ifpopulationis3,6,9,15,27.Findthe | COo3
a. List ofallpossiblesamplesofsize3thatcan betakenwithoutreplacementfromfinite
population.
b. Calculatethemean ofeachofsamplingdistributionofmeans.
c. Findthestandarddeviationofsamplingdistributionofmeans.
GROUP-VI1(22D41A6637-22D41A6642)
QNO | QUESTION BTLEVEL (60)
1 UseprimefactorizationtoillustrateGCDandLCMofi)1274,3087,1085ii)81,100,289. I Co1
2 Showthat43isaprime. | COo1
3 AContinuousrvXhasthedistributionfunctionf(x)={0,ifx<=1 K(x — I Co2
D4ifl<x<3
1, ifx>3
Determine(i)f(x)(i)k(iii)Mean
4 Thedensityfunctionofarandom variableXis F(x)={ I COo2
e—x x>=0
0, otherwise,
findE(x),E(x?),var(x)
5 Samplesofsize2aretakenfrompopulation3,6,9,15,27withreplacement. Find a] The | COo3

mean of the population.

b] Thestandarddeviationofpopulation.

c] Themeanofsamplingdistribution ofmeans.

d] Thestandarddeviationofsamplingdistributionofmeans.
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GROUP-VII1(22D41A6643-22D41A6648)

QNO QUESTION BTLEVEL | CO
1 UseprimefactorisationtofindGCDandLCMofi)1337,-501 ii)3367,3219. | Co1
2 Determinethenumberofdivisorsandsumofthedivisorsofi)74088ii)14553. \% Co1
3 Assumethat50%ofallengineeringstudentsare.Goodinmathematics. Determinethe probabilities that| 11 Co2
among 18 engineering students i)Exactly 10(ii) at least 10
(iii)atmost8mathematics.(iv)atleast2andatmost 9aregoodinmathematics
4 ThemeanofBinomialdistributionis3and Thevarianceis9/4.Find I Co2
(Hthevalueofn(iil)p(x=7)(iii)P(1<x<6).
5 Samplesofsize2aretakenfrompopulationl,2,3,4,5,6withoutreplacement.Find a] The | COo3
mean of the population.b] The standard deviation of population.
c] Themeanofsamplingdistribution ofmeans.
d] Thestandarddeviationofsamplingdistributionofmeans.
GROUP-1X(22D41A6649-22D41A6654)
QNO| QUESTION BTLEVEL |CO
1 Illustratetheintegersxandysuchthati)423x+198y=9ii)252x+595y=7. I co1
2 Findprimefactorizationofi)392ii)1001iii)67375 | Co1
3 if2%.Atlightbulbsaredetective, findthe Probabilityit (i)Atleast oneisdetective. I CcOo2
i)Exactly7aredefective(ii)P(1<x<8)inasampleof100.
4 FittheBinomialdistributiontothefollowingdata: I COo2
X 0 1 2 3 4
f(x) 30 62 46 10 2
5 Apopulationconsistsofénumbers4,8,12,16,20,24.Considerallpossiblesamplesof size two | | Co3
which can be drawn without replacement from the population. Find
a]Themean ofthepopulation.b] Thestandarddeviationofpopulation. c]The
mean of sampling distribution of means.
d]Thestandarddeviationofsamplingdistributionofmeans.
GROUP-X(22D41A6655-22D41A6660)
QNO | QUESTION BTLEVEL| CO
1 Co1
If GCD(7469,2464)=d then find d using Euclid’s algorithm and then express d as a
linear combination of 7469 and 2464.
2 Ifa=-308,b=136.FindGCD(a,b)andconstructGCD(a,b)intheformax+by. co1
3 Define CO2
(i)Randomvariable(ii)Discreterandomvariable(iii)Continuousrandomvariable.
Seven Coinsaretossed andthenumber ofheadsnoted. Theexperimentisrepeated 128 times C0O2
4 with the following data
No.ofheads 042345 [6]7
frequencies 7 6 19 35 3023 |7 |1
Fitabinomialdistributionassumingl.Thecoinisunbiased2.ThenatureoftheCoinis
notknown.
5 Apopulationconsistsof5,10,14,18,13,24.Consider allpossiblesamplesofsizetwo which COo3
can be drawn without replacement from the population.Find
a]Themean ofthepopulation.b] Thestandarddeviationofpopulation. c]The
mean of sampling distribution of means.
rhestandarddeviationofsamplingdistributionofmeans.
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GROUP-X1(22D41A6661-22D41A6664&23D45A6601-02)

QNO| QUESTION BTLEVEL | CO
1 EvaluateGCD(858,728,325). v Co1
2 IfGCD(1819,3587)=dthenfindintegersxandysuchthat1819x+3587y=d. | co1
3 A sample of 3 itemsisselected at random from as box containing 10 items of which4 I COo2
are defective. Find the expected no. of defective items.
4 if20% oflight bulbsaredefective. Find (i) Atleastoneisdefectiveii) Exactly&are defective | Il COo2
(iii) P(1<x<8) in a sample of 100.
5 Apopulationconsistsoffivenumbers2,3,6,8and11.Considerall possiblesamplesof size two | 1lI COo3
which can be drawn with replacement from this population. Find
a.Themeanofthepopulation.b. Thestandarddeviationofpopulation.
c¢.Themeanofsamplingdistributionofmeans.
d.Thestandarddeviationofsamplingdistributionofmeans.
GROUP-XI11(23D45A6603-23D45A6606)
QNO| QUESTION BTLEVEL | CO
1 FindtheGCDofi]414,662ii]2210,493 | co1
2 FindtheGCDof42824and 6409usingEuclideanalgorithm. | Co1
3 Theprobabilityofa manhittingatarget is1/3 I COo2
If he fires 5 times,what is the probability of his hitting the target at least twice?
Howmanytimesmusthe firesothat the probofhishittingthetargetat least once is more
than 90%?
4 Twodicearethrown 120times.Findtheaverage.no.oftimesin which,thenumber on the first | 1l COo2
die exceeds the no. on the Second die.
5 DefinetheCentralLimitTheorem. | COo3

Faculty HOD
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AcademicYear:2023-24 Year/Sem /1

FacultyName& Designation T.Srinivasulu(Asst.Professor)

ASSIGNMENT FOR MID 1
GROUP-1(22D41A6665-22D41A6670)

QNO | QUESTION BTLEVEL | CO
1 FindtheGCDofi]414,662ii]2210,493 | Cco1
2 FindtheGCDof42824and6409usingEuclideanalgorithm. | Co1
3 Theprobabilityofa manhittingatarget is1/3 1l CO2
Ifhefires 5times, whatistheprobabilityofhishittingthetargetat leasttwice?Howmanytimes must he fire
so that the prob of his hitting the target at least once is more than 90%?
4 Twodicearethrown 120times.Findtheaverage.no.oftimesin which,thenumber on thefirstdie exceeds 1l CO2
the no. on the Second die.
5 DefinetheCentralLimitTheorem. | CO3
GROUP-11(22D41A6671-22D41A6676)
QNO| QUESTION BTLEVEL| CO
1 EvaluateGCD(858,728,325). v Co1
2 IfGCD(1819,3587)=dthenfindintegersxandysuchthat1819x+3587y=d. | Co1
Asampleof3 itemsisselected atrandom fromasbox containing10itemsofwhich 4aredefective. Find the Il C0O2
expected no. of defective items?
4 if20% oflight bulbsaredefective. Find (i) Atleastoneisdefectiveii) Exactly&aredefective(iii) P(1<x<8) in a Il C0O2
sample of 100.
5 Apopulationconsistsoffivenumbers2,3,6,8and11.Considerall possiblesamplesofsizetwowhich can be drawn | 11l Co3
with replacement from this population. Find
a. Themeanofthepopulation.
b. Thestandarddeviationofpopulation.
C. Themeanofsamplingdistribution ofmeans.
d. Thestandarddeviationofsamplingdistributionofmeans.
GROUP-111(22D41A6677-22D41A6682)
QUESTION BTLEVEL| CO
QNO
1 | Co1
IfGCD(7469,2464)=dthen finddusingEuclid’salgorithmandthen expressdasalinear combination of
7469 and 2464.
2 Ifa=-308,b=136.FindGCD(a,b)andconstructGCD(a,b)intheformax+by. v Co1
3 Define(i)Randomvariable(ii)Discreterandomvariable(iii)Continuousrandomvariable. I COo2
Seven Coinsaretossed andthenumber ofheadsnoted. Theexperimentisrepeated 128timeswith the I COo2
4 following data

No.ofheads 0/1{2 |3 (415 |6 |7

frequencies 7/ 6] 19| 35| 30(23 |7 |1

Fitabinomialdistributionassumingl.Thecoinisunbiased2.ThenatureoftheCoinisnot known.
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5  |Apopulationconsistsof5,10,14,18,13,24.Considerallpossiblesamplesofsizetwowhichcan be drawn | CO3
without replacement from the population. Find
a] Themeanofthepopulation.
b] Thestandarddeviationofpopulation.
c] Themeanofsamplingdistribution ofmeans.
hestandarddeviationofsamplingdistributionofmeans.
GROUP-1V(22D41A6683-22D41A6688)
QUESTION BTLEVEL | CO
QNO
1 Illustratetheintegersxandysuchthati)423x+198y=9 ii)252x+595y=7. Il Co1
2 Findprimefactorizationofi)392ii)1001iii)67375 | Co1
3 if2%.Atlightbulbsaredetective, findtheProbabilityit (i)At least oneisdetective. i)Exactly7 are defective | 1l CO2
(ii) P(1<x<8) in a sample of 100.
4 FittheBinomialdistributiontothefollowingdata: Il C0O2
X 0 1 2 3 4
f(X) 30 62 46 10 2
5 Apopulationconsistsofénumbers4,8,12,16,20,24.Considerallpossiblesamplesofsizetwowhich can be | Co3
drawn without replacement from the population. Find
a] Themeanofthe population.
b] Thestandarddeviationofpopulation.
c] Themeanofsamplingdistributionofmeans.
d] Thestandarddeviationofsamplingdistributionofmeans.
GROUP-V(22D41A6689-22D41A6694)
QNO | QUESTION BTLEVEL | CO
1 UseprimefactorisationtofindGCDandLCMofi)1337,-501 ii)3367,3219. | Co1
2 Determinethenumberofdivisorsandsumofthedivisorsofi)74088ii)14553. \% Co1
3 Assume that 50% of all engineering students are. Good in mathematics. Determine the I COo2
probabilitiesthatamong18 engineeringstudentsi)Exactly10(ii)atleast10(iii)atmost 8
mathematics. (iv) at least 2 and at most 9 are good in mathematics
4 Themean ofBinomialdistribution is3andthevarianceis 9/4. Find(i)thevalueofn (ii) I CO2
p(x=7)(iii) P(1<x<6).
5 Samplesofsize2aretakenfrompopulationl,2,3,4,5,6withoutreplacement.Find a] The | COo3
mean of the population.b] The standard deviation of population.
c] Themeanofsamplingdistribution ofmeans.
d] Thestandarddeviationofsamplingdistributionofmeans.




[Typetext]

GROUP-VI(22D41A6695-22D41A66A0)

QNO

QUESTION BTLEVEL |CO

UseprimefactorizationtoillustrateGCDandLCMofi)1274,3087,1085ii)81,100,289. Il

Co1

Showthat43isaprime. |

COo1

AContinuousrvXhasthedistributionfunction Il
f(x)={0,if x<=1
K(x —1)%ifl <x< 31, if
x>3
Determine(i)f(x)(i)k(iii)Mean

CO2

Thedensityfunctionofarandom variableXis F(x)= { Il
e *x>=0

0, otherwise,
findE(x),E(x2),var(x)

COo2

Samplesofsize2aretakenfrompopulation3,6,9,15,27withreplacement. Find a] The |
mean of the population.b] The standard deviation of population.
c] Themeanofsamplingdistribution ofmeans.

d] Thestandarddeviationofsamplingdistributionofmeans.

CO3

GROUP-VII(22D41A66A1-22D41A66A6)

QNO

QUESTION BTLEVEL | CO

Solvethelinearcongruencei)3x=2(mod8) ii)4x=3(mod 1
7) iii)6x=5(mod 9).

Cco1

Showthatv/2isnotarationalnumber. I

Cco1

Afairdieistossed. Letther.vXdenotethetwicethenumberappearingonthedie Il
i)WritetheprobabilitydistributionofXii)meaniii)thevariance

Cco2

probabilitydensityfunction ofar.vXis F(x) Il
={¥% * sin x; for 0<x<n

0, Elsewhere

Findthemean,modeandmedianofthedistributionandalsofindthe probability between 0
and /2

Cco2

Ifpopulationis3,6,9,15,27.Findthe |
a. List ofallpossiblesamplesofsize3thatcan betakenwithoutreplacementfromfinite
population.
b. Calculatethemean ofeachofsamplingdistributionofmeans.
c. Findthestandarddeviationofsamplingdistributionofmeans.

COo3

GROUP-VIII(22D41A66AT7-22D41A66B2)

QNO

QUESTION

BTLEVEL|CO

Findthenumber ofdistinctsolutionsoflinear congruence. i)15x=25(mod35) ii)15x=24(mod
35) iii)4x=3(mod 7)

| COo1

Justifytheinverseof33 modulo 91.

\% COo1

Let X. denotetheminimumofthetwonumbersthatappearwhenapair offairdiceisthrown once. Determine their
(i) Discrete Probability distribution.
(if)Expectation(iii)Variance.

1l CcOo2

AvariateXhasthefollowingprobabilitydistribution

X |-3|6 |9

P()| 16| 12| 113

Findi)E(X)il)E(x)(iii)E(2X+1)"2

1l CcOo2

Arandomsampleofsize64istaken fromanormalpopulation with (mean)u =51.4ando=68.Whatisthe
probability that the mean of sample will

a)Exceed52.9b)Fallbetween50.5and52.3c)Belessthan50.6

| CO3
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GROUP-1X(22D41A66B3-22D41A66B8)

QNO QUESTION BTLEVEL | CO
1 Discussthesystemofsimultaneouscongruencex=1(mod4),x=0(mod3)andx=5(mod 7). VI Co1
2 StateandproveChineseremaindertheorem(CRT) \Y Co1
3 ArandomvariableXhasthefollowingprobabilityfunction Il CO2
X 0 1 2 3 4 5 6
P(X) k 3k 5k 7k 9k 11k 13k
(1)FindK(2)Evaluatep(x<4)(3) P(x=5)
(4)P(3<x<6) (5)WhatisthesmallestvalueofXforwhichp(X <x)>1/2 ?
4 Forthediscreteprobabilitydistribution Il CO2
X 0 1 2 3 4 5 6
P(x) k 3k 5k 7k 9k 11k 13k
Find(i)K(ii)mean(iii)variance
5 Anormalpopulation hasmean of0l1andS.D of2.1.Findtheprobabilitythatmean ofa sampleof size | COo3
900 will be negative.
GROUP-X(22D41A66B9-22D41A66C4)
QNO | QUESTION BTLEVEL CcO
1 Solvedx=5(mod9),2x=6(mod20). " Cco1
2 StateandproveFermat'slittletheorem. \% Co1
3 Ifthep.d.fofar.visgivenby I CO2
F(x)={K(1—x)?,for0<x<1
0,elsewhere Find K.
4 IfXisanormalvariatewith mean 30and standarddeviation 5. Find1)P(26 <X< 40)(2) p(x=45) I Co2
5 Finda]P(t<2.365)whenv=7d.0.f b] | COo3
P(t>1.318) when v=24 d.o.f
c]P(-1.356<t<2.179)whenv=12
d]P(t>-2.567)whenv=17
GROUP-XI1(22D41A66C5-22D45A6607)
QNO QUESTION BTLEVEL CO
1 Findtheremainder wheni)6698isdividedby97 | CO3
ii)12114isdividedby17iii)65%isdividedby11
2 UseprimefactorizationtofindtheLCMofi)60,61ii)482,1687iii) 2520,4950 | CO4
3 AContinuousrvXhasthedistributionfunction F(x) = Il CO4
{0, if x<1
K(x —1)4ifl<x<31,
if x>3
Determine(i)f(x)(ii)k(iii)Mean
4 Thedensityfunctionofarandom variableXisF(x)={e*,x=>0 0, Il CO5
otherwise find E(x), E(x2), var(x)
5 " COo3

A random sample of size 25 from a normal population has the mean x=47.5 and the
standarddeviationS=8.4.Doesthisinformationtendtosupport(or)refusetheclaimthatthe mean
of the population is u =42.5?
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GROUP-XI1(23D45A6608-23D45A6613)

QNO QUESTION BTLEVEL CO
1 Showthat2340=1(mod11)byFermat’slittletheorem | COo1
2 UseprimefactorizationtofindGCDandLCMof | Co1
1)119,272ii)540,504iii)580,316
3 TenCoinsarethrown simultaneously.Findtheprob.ofgettingatleast(1)Seven Heads(2) six I CO2
heads3) one head.
4 Ifarandom variablehastheprobabilitydensity"function f(x) = I Co2
{k(x2-1), -1=x<3
0, Elsewhere
findthevalueofkisandP(1/2<x<5/2)
5 If two independent random samples of size n1=13 and n2=7 are taken from a normal | CO3
population.Whatistheprobabilitythatthevarianceofthefirstsamplewillatleast4times as large as
that of second sample.
Faculty HOD
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Topic-wiseLinkofVideoL ectures
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Unitl | GreatestCommonDivisors and
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ation

Correlation

Unit2 | SimpleLinearRegressionand
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Distributions
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1 Algebraicformulas https://journals.uwyo.edu/index.php/ela co1

2 2-Dand3-Ddimensional CO?2
' coordinatesystem http://www.geometry.net/math.html

3. Binomialtheorem NCERTBOOK Co3

4. Limitsandcontinuity NCERTBOOK CO3

5. Trigonometricfunctions NCERTBOOK CO4

6. Partialfractions R.D Sharma COo3

MIDANDENDQUESTIONPAPERS
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22b416= 2T

BR-22 © SRI INDU COLLEGE OF ENGINEERING & TECHNO

(For AIML & AIDS )
Duration: 2 Hrs Dt: 08-04-2024. Day-1 (FN)
Part — A

Answer A// multiple choice questions. )
* (L1-Remembering, 1.2-Understanding, 13-Applying, L4-Analyzing, LS-Evaluating, and '-"c"‘““"’

1. The sum and product of two even integers is __integer. [L P
A) odd B) even C) both D) None .

2. Find the GCD of 56 and 72 . : e
A% B) —5 C)4 D) %

3. Find integers x and y such that 256x+116y =4. B
A) x=5,y=-11 B) x=9,y=3 C) x=5,y=-2 D) x=6,y=-11.

4. Simplify GCD(a,b) x LCM(a,b)=
A)a/b B)atb C)a-b

5.

Illustrate Variance of the binomial distribution is
A) np B) npq C) nq

6. If the probability density of a random vari
()

Then solve the value ofk =
A)l
7. Solve the mode of the
3is
A)2
If X is Poi
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Auswer All Match the following questions.

19. | EIGED A) | Self-inverse BN
L 2.|LCM B) | Greatest Common Divisor |
| 3.|Ifp = 2"-1 Thennis C) | Prime e
L4- If @ =1(mod m),then Inverse of a D) | Least Common Multiple
18. 1. | If X is a random variable then A) | aE®) + b
V(aX+b) |
2. | V(a) B) | a*V(x)
3. | E(ax+b) C)|1
FY [ D) |0
P(x)
Part—B

Answer any FOUR questions.
19.  What is the greatest common divisor (GCD) of 143,227.

20. Find the GCD of 45 and 126 and express it in the form
where x and y are integers.

21. Compute GCD (858,728,325).

22. A random variable X has the following prol
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BR-20 D4

SRIINDUCOLLEGEOFENGINEERING&TECHNOLOGY

(AnAutonomouslnstitutionunderUGC,NewDelhi) -Recognizedunder2(f)and12(B) ofUGCAct 1956
Il B.Tech. I Semester(Regular)End Examinations, (MODEL PAPER)
(R20MTH2104)MATHEMATICALandSTATISTICALFOUNDATIONS
05/03/2022 (ForCS,AlMLandDS) Day-3(FN)

Duration:3Hrs MaximumMarks:70M

BloomsTaxonomy:(L1-Remembering,L2-Understanding,L3-Applying,L4-Analyzing,L5-Evaluating and
L6-Creating)

CourseQutcomes:CO

AnsweranyEIVEquestionsfromthefollowing. (5Qx14M=70M)

1. Forthefollowingsetofintegers,expressthegreatestcommondivisorasalinear L2 CO1
combination of these integers (280, 330, 405, 490)

2. Provethattherelation“Congruencemodm”isanequivalencerelation. L2 CO1
3. CalculatetheregressionequationofYonXfrom thedatagivenbelowtakingdeviations from L4 CO2
actual means of Xand Y
Price(rs) 10 12 13 12 16 15
Amount
demanded 40 38 43 45 37 43

EstimatethelikelydemandwhenthepriceisRs20.

4. ArandomvariableXhasthefollowingprobabilityfunction L2 CO3
X 0 1 2 3 4 5 6 7
P(x) 0 K 2K 2K 3K K2 2K2 | 7KK
i) DetermineKii)EvaluateP(X<6),P(X=6),P(0<X<5)iii)P(X<K)> é,find themin-
imum value of K andiv) determine the distribution of Xv) Mean vi)Vari-
ance
5. GivetheApplicationsofnormaldistribution. L2 CO4
6. Find 95% confidence limits for the mean of a normally distributed population from which L2 CO5

the following sample was taken 15,17,10,18,16,9,7,11,13,14.
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ExplainbrieflyaboutthestochasticmatrixandtheMarkovprocess.

7.

8. a)
b)
c)
d)

DefineGreatestCommonDivisorwitheample.
IfXisaPoissonvariatesuch that

3P(X:4):Pé<:2)+P(X:O),Findi)themeanofxii)P(xSZ)

GivetheApplicationsofnormaldistribution

Whichofthefollowingareregularmatrices?

1 1 1 EEO
0 0 1 - - - 2 2
2 4 4
DI~ 0 g 0" 1 0] i) - Lo
22 Lo, 1 2 3 |
z "2 o4 0

L1
L4

L2
L1

LS

Co1
COo2

CO3
CO6

CO6
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PREVIOUSMIDANDENDQUESTIONPAPERS

BR-20 TSRIINDUCOLLEGEOFENGINEERING&TECHNOLOGYD4
11B.Tech-1Semester-IMidTermExamination,December— 2021

(R20MTH2104)MATHEMATICALandSTATISTICALMETHODS
(ForCS,AlMLandDS)
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Duration:90 Mins Dt: 17-12-2021,Day-2 (EN) MaxMarks: 25M
Section-A
AnswerAllthequestions Marks: 5Qx1M=5M
(*L1-Remembering,L2-Understanding,L3-Applying,L4-Analyzing,L5-Evaluating,L6-Creating.) Slooms - Course
Levels* T
1. Findthegreatestcommondivisor forthesetofintegers5,25,75. (L5) co1
2. StateChineseRemainder Theorem. (L) co1
3. What istheprobabilitythat acardisdrawnat randomfromthepackofcards maybe either (L5) CO2
king or queen?
DefineBinomialdistributionandmeanofbinomOialdistribution. (L) C02
Definenormaldistribution. (L) cCo3
Section—-B
AnsweranyEOQURquestions Marks:4Qx5M=20M
6. Showthatifpis aprimeandais anintegerwithp|a? thenpla. (L4) cCo1
7. Findthesolutionsofthefollowingsystemsoflinearcongruences. x + (L5) cCo1
2y =1 (mod5)
2x+y= 1(mod5).
8. StateandProveFundamentalTheoremof Arithmetic. (L) co1
9. Fromasample of200pairsofobservationthefollowingquantitieswere calculated (L5) CO2

Y X=11.34,YY=20.78,Y X?=12.16, Y?=84.96,5 X Y=22.13fromtheabovedata compute
the regression coefficients of the equation Y= a+gX.
10. Iftheprobabilitydensityofarandomvariableis givenby, (L5) CO2
f(x)=K(1—x2);0<x<1andf (x)=0otherwise
Findthe value of'K’andthe probabilitiesthatarandomvariable willtake onavalue:
a) Between0.1 and0.2  b)Greaterthan0.5.
11. Inasampleof1000cases, themeanofacertaintest isl4andstandarddeviationis2.5, (L1) co3

Assuming the distribution to be normal, find:
a) Howmanystudentsscorebetweenl2and 15?
b) Howmanyscoreabovel8.
¢) Howmanyscorebelow18.

BR-20 DSRIINDUCOLLEGEOFENGINEERING&TECHNOLOGYD4
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11B.Tech-1Semester-11MidTermExamination, February—

2022(R20MTH2104) MATHEMATICAL and STATISTICAL
FOUNDATIONS (For AMIL, DS and CS)

Duration: 90 Mins Dt: 15-02-2022, Day-2 (FN) MaxMarks:25M
Section — A
AnswerAllthequestions Marks: 5Qx1M=5M
*(L1-Remembering,L2-Understanding,L3-Applying,L4-Analyzing,L5-Evaluating,andL6-Creating.) Blooms - Course
Levels T
1. Howmanydifferent samplesofsizetwocanbechosen, froma finitepopulationofsize 25? (L2) Co4
2. WhatistheformulatocalculatemaximumerrorofestimateE? (L1) CO5
3. Writetheteststatisticfordifferenceoftwomeans. (L5) CO5
4. DefinetheStochasticmatrix. (L) Co6
5. Whatistheconditionfortheregularandnon-regularmatrices? (L) co6
Section—B Answer
anyEOURquestionsMarks: 4Qx5M = 20M
6. Apopulationconsistsofsixnumbers4,8,12,16,20,24. Considerallsamplesofsizetwo which (L) cCo4
can be drawn without replacement from this population. Find:
a) Thepopulationsmean.
b) Thepopulationstandard deviation.
c¢) Themeanofthesamplingdistributionofmeans.
d) Thestandard deviationofthesampling distributionofmeans.
7. Explainthe procedureoftestingofhypothesis. (L2) CO5
8. Asampleof900membershasameanof3.4cmsandS.D2.61cm.Isthissample has (L4)  CO5
been taken from a large population with mean 3.25cm If the population is normal
and its mean is unknown, test the hypothesis and also find the 95% confidence
limits of true mean.
9. Inasampleof1000peopleinKarnataka540arericeeatersandtherest arewheateaters. Can we (L4) CO5
assume that the both rice and wheat are equally popular in this state at 1% level of
significance?
10.  Whichofthefollowingareregularmatrices? (L) Coeé
00 1 11 770
. 1 1 . 2 4 4 11 1
DG, o E) i) ((1) 1 ?) ut)|2— 5 0]
01 0 20 - I
2 2 he 2 )
11.  Whichofthefollowingarestochasticmatrices? (L3) CO6

10 = 12 4

1 17 27177 3 3 3
o DinC - HUde | 0
2 2 - - > 1 3
4 4 2 2
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SRIINDUCOLLEGEOFENGINEERING&TECHNOLOGY

(AnAutonomouslnstitutionunderUGC,NewDelhi)-Recognizedunder2(f)and12(B)ofUGCAct 1956
I1B.Tech.ISemester(Regular)EndExaminations,February—2022.
(R20MTH2104)MATHEMATICALandSTATISTICALFOUNDATIONS

5’203/ 202 (ForCS,AIMLandDS) D3y 3 (FN)

0

Duration:3HTrs MaximumMarks:70M

BloomsTaxonomy:(L1-Remembering,L2-Understanding,L3-Applying,L4-Analyzing,L5-Evaluating and
L6-Creating)
CourseOutcomes:CO

AnsweranyEIVEquestionsfromthefollowing. (5Qx14M=70M)

1. Provethata,b,andmbeintegerswithm> 0 and (a,m)= d.Ifdib,then L2 CO1
ax = b(modm) has no solutions. Ifd| b, then ax = b(modm) hasexactlyd
incongruent solutions modulo m.

2. Findallintegersxandysuchthatbothofthe congruences. L2 Co1

3x+4y=5(mod13)and2x+5y=7(mod13).

3. Theprobabilitythat apenmanufacturedbyacompanywillbedefective is0.1if 12 such L4 CO2
pens are selected; find the probability that:

a) Exactly2willbedefective.
b) Etleast2willbe defective.

c) Nonewillbedefective.

4. DerivemeanandvarianceofPoissondistribution. L2 CO2

5. The  meanweight  of500studentsatacertainschoolsis50kgsandthestandard L2 COos3
deviation is6kgs. Assuming that theweightsarenormallydistributed, find the
excepted number of students weighing:
a) Between40 and 50kgs.
b) Morethan 60kgs.
1 27z

giventhatA(1.6667)=0.4525,whereA(z)= [ e2—
V2r0

6. Theaveragezincconcentrationrecoveredfromasampleofzincmeasurements L2 CO4
in36different locationsisfoundto 2.6gramspermilliliter.Find95%and99%
confidence intervals for the mean zinc concentration in the river. Assume that
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thepopulationstandarddeviationis0.3.

1
Findthefixedprobabilityvectorfortheregularstochasticmatrix [i
4
a) Showthatifa ,b,kandmareintegerssuchthat k> 0,m>0anda=
b(modm)thena*=bk(modm).
b) Theprobabilitydistributionofa finiterandomvariableX isgivenby the
following table:
Xi -2 -1 0 1 2 3
P(xi) 0.1 Kk 0.2 2k 0.3 k
Findthevalueofk,meanandvariance?
c) AcontinuousrandomvariableX hasdensityfunctiongivenby
_(2e 2x, x>0
F)={ 0 otherwise
Find meanandvariance?
d) ExplainaboutStatisticalhypothesis&Nullhypothesis.

I Do

ww

1.

L2

L4

L1

L1

LS

COo1

CO2

CO3

CO4

P.T.O.
CO5

(4M)

(4M)

(3M)

(3M)
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