S3-MATH3D

Part A Infrodudlion - = o Lo o e
Program: Degree Course | Class: B.A./B.Sc. l1l Year | Year: 2023 I__S_cgsion: 2023-2024
Subject: Mathematics

| | Course Code S3-MATH3D
2 | Course Title Probability and Statistics
(Theory)
3 | Course Type Discipline Specific Elective (DSE) (Group-B. Paper-1)

4 | Pre-requisite (if any) | To study this course, a student must have had the subject
Mathematics in Diploma Course or equivalent.

5 | Course Learning This course will enable the students to:

Outcomes (CLO) 1. Describe and calculate the mean deviation. standard
deviation, range, quartiles and percentiles.

2. Understand and use the terminology of probability.

3. Determine whether two events are mutually exclusive and
independent.

4. Calculate probabilities using the addition and multiplication
rules.

5. Recognize and understand discrete and continuous
probability distribution functions. binomial, uniform and
exponential probability distribution.

6. Calculate and interpret the correlation coefficient.

7. Understand the basic concepts of linear regression and
correlation.

8. Interpret the Student’s t probability distribution, chi-square
goodness-of-fit, F and Z test.

6 | Credit Value Theory: 6 Credit

7 | Total Marks Max. Marks: 30 + 70 | Min. Passing Marks: 35

Part B - Content of the Course
Total No. of Lectures (in hours per week): 2 hours per week
Total Lectures: 60 Houts: == o T e or S -0
Unit Topics No. of
Lectures

1.1 Indian Contributions in Statistics:
[.1.1 P. C. Mahalanobis
1.1.2 C. Radhakrishna Rao
[.1.3 Samanta Chandra Sekhar Harichandan
1.1.4]. K. Ghose
1.1.5 P. Maiti
1.2 Theory of Probability:
1.2.1 Event and Sample space
1.2.2 Probability of an event
1.2.3 Addition and multiplication theorem of probability
1.2.4 Inverse probability
1.2.5 Baye's theorem
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1.2.6 Continuous probability
1.2.7 Probability density function and its applications
1.2.8 Standard deviation of various continuous probability distributions
1.2.9 Mathematical expectation
1.2.10 Expectation of sum and product of random variables
Dispersion and Distribution:
2.1 Measures of dispersion
2.1.1 Range and interquartile range
2.1.2 Mean deviation and Standard deviation
2.1.3 Moments, Skewness and kurtosis
Il | 2.2 Moment generating function 24
2.3 Theoretical distribution with their properties and uses
2.3.1 Binomial
2.3.2 Poisson
2.3.3 Rectangular
2.3.4 Exponential
Curve fitting and Correlation:
3.1 Methods of least squares
I | 3.2 Curve fitting 18
3.3 Correlation and regression
3.4 Partial and multiple correlations (up to three variables only)
Sampling:
4.1 Sampling of large samples
4.2 Null and alternative hypothesis
4.3 Errors of first and second kinds
4.4 Level of significance and critical region
4.5 Tests of significance based on chi-square (1), t, F and Z distribution
Keywords/Tags:
Probability, Dispersion, Moment generating function, Theoretical distribution, Curve fitting,
Correlation. Regression, Sampling.
Remark:
Scientific calculator will be allowed during examination.

24

Part C - Learning Resources
Text Books, Reference Books, Other Resources

Suggested Readings:
Text Books:
1. H. C. Saxena and J. N. Kapoor: Mathematical Statistics, S. Chand and Company.
2010.
2. E. Rukmangadachari: Probability and Statistics, Pearson Education India: First
edition, 2012.
3. M. Ray, Har Swarup Sharma, S. S Chaudhary: Mathematical Statistics, Ram Prasad
Publication, 2022.

4. 7eg g2or Rt U ATl A gEA
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Reference Books:
1. Vijay K. Rohatgi, A. K. Md. Ehsanes Saleh: An Introduction to Probability and
Statistics. Wiley: 3rd edition. 20135,
2. S. C. Gupta and V. K. Kapoor: Fundamentals of Mathematical Statistics, Sultan
Chand & Sons, 2014,
Suggested Digital Platforms Web links:
https://www.eshiksha.mp.gov.in/mpdhe
Suggested Equivalent online courses:
https://nptel.ac.in/courses/111106112/
https://nptel.ac.in/courses/111105090/

https://ugemoocs.inflibnet.ac.in/index.php/courses/view _ug/313
https://ugcmoocs.inflibnet.ac.in/index.php/courses/view ug/327 |

Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 30 Marks
University Exam (UE): 70 Marks
Internal Assessment:
Continuous Comprehensive Evaluation (CCE) Total Marks: 30

External Assessment:

University Exam (UE) Total Marks: 70

Name of BOS: Mathematics Signature of the Chairman (BOS)! —
Date: .2-9.:11:2.02.2— Name: Dr. Anil Rajput

Page 9 of 20




-

$3-MATH3D
T & - U=
Frdwe: FRft FET: A A T, g g | 62023 @ 2023-2024
fr; wfvre
|| qTSI#H T HIS S3-MATH3D
2 | qrEad #1 ofds wTfeaT siv Gfeadr
(Fraifa)
3 | qTEIHH FT THIT fefafee =T TafFa (Fye-a, wrr-)
AT (Prerequisite) | za v 7 wea F F foyw, Rramd % wr R M
TF 9ISy § wiira Aoy gy =i
5 | ITSUHH AU A | GTEAAT (FATIGT FT HEAH FAT:
gfterfeeat (Fd 1. A1 fo=ee, /v A=, 07, Fq4F S aanE w7
AT ATTHH) AU AT AIHT FIATI
(CLO) 2. Tt #i1 sr==Tael £ q927 A7 396 990
3. AT FZATA F TFTT AU AT Ta" g 1 Ayt
FATI
4. AR 7 QO AT F IV FF GriEEwarst £ o
FATI
6. HEHAY YU FI TUHAT 37 ST7IT FIATI
7. T AUV 7 AEHAY F g AT f a7
8. ¥ZgT t WITAFAT ded, FE-a HHaA-qgar, F v Z
T FT AT FATI
6 |wfReAm Azt 6 ez
7| B FferFa® &: 30+ 70 | apFew Il F: 35
S ST & - ITSIA T faaaeg S e ke

TR it o1 §&qT (Wi qaTg ¥ H): i aw1g 3 52 :

Tl SATEITA: 90 HZ

IEACS qTET
A qEAT

1.1 Fiferdt § g anEE:
1.1.1 97 41, wgraAraq
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1.1.2 #t Ty T
1.1.3 ATHT =7 97 gfiezq
1.1.4 3. F. 99
1.1.5 9. &4t

1.2 grfihar #1 fAgia;
1.2.1 92471, yfa=s aafe
1.2.2 5T Tza7 i arfiar

I 1.2.3 9T £ ART 0 [T gy 24

1.2.4 Jfa=r griEar

1.2.5 7 #1 TH7

1.2.6 FaT qTFAFHar

1.2.7 ITREFAT F9e Sl d 77 SHF AT

1.2.8 fafws aaa wifaswar gz41 ¥ forg wias =

1.2.9 T wearaT

1.2.10 ATgi=wh =2 F F07 0 0 AT gearay

farerqor 3 "2

2.1 fa&ror i 717
2.1.1 W 7 FraaqdF 7T
2.1.2 717 3= v /9 fa=gee
2.1.3 9T, IUET G FFEAT

2.2 AUl FAF FeAA

2.3 AZITAF F27 29 T 7 GG F A1
2.3.1 fou=
2.3.2 ATl
2.3.3 A gAarhT
2.3.4 ITHTATR

24

Jeh! HT SATET AT Tgaay
| 3.1 =gaw =7 fafy i
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3.3 AZHEY U4 HHTHAT

S S th
4.1 % yfazert #1 gfa=aq

IV | 4.2 9771 17 FFfeqF gl 24
4.3 99w U4 {37 T At At 4.4 andar v e wifaw g
4.5 FTE-FT1 (7). t, F 3T Z T34 97 A1 ATaar THre

R &g (@t g€)/&r:
PIEERGH

Cik
TAHT & 17T ASATF Fegeae? 1 S At 2nf)

FAATAT TET TEaS AR/ TS GHTLA/ITET ST
TS [
I. H. C. Saxena and J. N. Kapoor: Mathematical Statistics, S. Chand and Company,
2010.
2. E. Rukmangadachari: Probability and Statistics. Pearson Education India: First
edition, 2012,
3. M. Ray, Har Swarup Sharma. S. S Chaudhary: Mathematical Statistics, Ram Prasad
Publication, 2022.

4. Wy g7 fedy I vt 7 e
g qEqah:
I. Vijay K. Rohatgi, A. K. Md. Ehsanes Saleh: An Introduction to Probability and
Statistics, Wiley: 3rd edition. 2015,

2. S. C. Gupta and V. K. Kapoor: Fundamentals of Mathematical Statistics. Sultan
Chand & Sons, 2014.

FARAT fefore wewid a7 fo:

https://www .eshiksha.mp.gov.in/mpdhe

AAITAT THEHET FTATST TSI
https://nptel.ac.in/courses/1 11106112/
https://nptel.ac.in/courses/1 11105090/
https://ugemoocs.inflibnet.ac.in/index.php/courses/view ug/313
https://ugemoocs.inflibnet.ac.in/index.php/courses/view ug/327
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AW T - Aqeitaad yeaisa RAfear

Feifaa aaa geatsa fafar:
FfeFay s 100
qdd SAT9F o464 (CCE): 30 3%
ERIECIERR GRS} 70 3%

i qegia:

AT =ATTF 414 (CCE); F & ;30
EIERGRIETE
ECIERIERIGREL IS T 3F : 70
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