e e e mE BT e Eew ET maTe W EEE WS e —

GYANMANIARI INNOVATIVE UNIVERSITYGY WWMANIARI INSTITU TE oF 11

Ry == . S llzmus
e .4 Gyanmanjari Gyannaniari Institte OF Tot b
Yo———ar - < o B MIRAT U ~ = oy
o Semestar-3 (B Tach
~ . .= CTY\\N 1V~
Subject:Probability and Statisties (BETINXNI13217)
Type of course: Major (Core)
Prerequisite: Basic knowladge of Mathematics, Algebra, and intraducton Prohah concepts studied
at higher secondary or first-year engineering leve
Rationale:This course provides fundamental and applied \nowledee probability and statistics
roquired I engineering. scientific analysis. and decision-making develops amalhviical skills in
probability distnbutions, statistical data analysis, correlation. cunve fin nz. and hypothesis testing. The
course ¢nables students to interpret data. solve engineering problems involving uncerains and aco

S s c -~ .y tral & Icatnnc
stattstical methods in research and industrial applications.

Teaching and Examination Scheme:

Teaching Scheme

Examination Marks

" N\ ki
CCE Total Mar!

Cl T ; P C SEE
4 0 | 0 4

100 30 30
Course Content:

| Sr. | %
INo | Course Content Hrs. Weishizee
’ } Chapter I: Foundations of Probability
[ 5 « Fundamentals of Probability
{ , * Random Experiments. Sample Space. and Events
j ' » Counting principle
: * Permutation and Combination

« Probability

. » Compound Evenis

| ‘ + Conditional Probability and Multiplicative Rule

» Independent Events

1 » Baves' Rule and Total Probability Theorem 12 304

Sr No. | Evaluation Methods | SEE

. CCE

1 Probability Proficiency Test: 20
Conducted through an individual
timed test comprising theoretical
and problem-solving questions on
probability concepts.

(B

ALA: The System Solver Clinic

Total: 0 [\l |
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Deserviption of Al AL
Phe activity ineludes solvime teabdie probihity problemes wdno
counting prineiples and probabifiny T
Chapter 20 Speeind Probabiliey swd Cueve g
o Random Vartables (Diserete & Continaog,)
o Binomial distibution
o Bemoulli distiibution
o Poisson distribution
o Novmal distribution
o Method of Teast squane
o Litting ol stradght lines
o Vitting of Second depree parabola
o Fitting of data o lineae for [ Exponential (o finear|
2 12 207
SeNoo | Evaluation Methods 1 D (S )
| Numerical problems solving on | 20
probability  distributions and
curve fitting methods,
7] ALA Graphieal Interpretation ol 10
7 data \
Total; 20 1l ]
|
Description of ALA:
Data analysis and ploting for fitting steaight lines and parabolic
~ |curves.
Chapter 3: Deseriptive Statistics
«  Measures of Central Tendeney= Group and Ungroup data
«  Range
«  Mean- AMand 11L.R
«  Median, Mode
o Quartiles, Deciles and Percentiles
o  Quartile Deviation
3 «  Mean Deviation 12 MR
o Standard Deviation and Varianee
SrNo. | Evaluation Methods Sk el '
I Decode the Data: Solve 20
objective questions based on
statistical ealeulntions
2 Viva Vace 10
Total: 20 1]
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Correlation
«  Moments (Raw and € entral)
«  Moment about Arbitrary point
«  Moment about origin
« Moment about mean
« SKkewness
« Kurtosis

Non-Repeated

/ Chapter 4: Advanced \lc.mncsm Statisties: Moments and

. Karl Pearson’s Cocflicient of Correlation
« Spearman’s Rank Correlation Coelficient- Repeated and
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i | SrNo. | kv aluation Methods SEE CCE | 12 { 20% “
n Engineering Data 10 ‘ | ;
| Analyties: Apply statistical ; }

“ techniques to examine and I’ |

[ interpret engineering datasets. l |

[_2_ ALA:Data Detective Activity 10 5

{_‘ Total: 20 10 l ‘

Description of ALA:

Students analyze a rcal-world dataset to identify skewness.

kurtosis. and correlation, then interpret the results. ‘

Chapter 5: Applied Statistics & Hypothesis Testing
« Sampling and Hypothesis Formation 1
« Population and Sample concepts ?
« Null and Alternative Hypotheses |
« Levels of Significance and Type I/11 Errors ‘
» Large Sample Tests (Z-Tests) k
« Test for Single Proportion and Difference of Proportions “
« Test for Single Mean and Difference of Means ‘
« Test for Difference of Standard Deviations
« Small Sample Tests (Exact Sampling)
« t-Test: Single mean, difference of means, and correlation :

5 coefficients 12 20% |

|
Sr No. | Evaluation Methods SEE | CCE |
I * | Statistical Computing: Perform | 20 ’
statistical ~ calculations  using
sampling and hypothesis testing
methods. i
2 ALA: Compare & Conclude 10 K
Total: - 20 10 5715
ff—it
Description of ALA: Students compare two datasets uam‘k l;dL‘dll s 1€
proportion, or variance tests and present findings. _i\.w,ﬁ, Sy
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Suggested Specification table with Marks:

Distribution of Marks
(Revised Bloom’s Taxonomy)
- T n = |
Remembrance Understanding | Application | Analyze | Evaluate | Create
Level (R) L) M R 0N N | o®m | ©
Weightage 10% 15% 30% 25% | 10% 0%
Yo . I o N -
Course Outcomes:
After learning the course. the students should be able to:
Col Apply fundamental probability concepts, counting techniques, conditional
probability, and Bayes’ theorem to solve engineering and real-life problems. B
CcO2 Analyze random variables and probability distributions, and apply curve fitting l
techniques using the method of least squares for data modeling. ‘
Co3 Compute and interpret measures of central tendency, dispersion, and positional
measures for grouped and ungrouped data. |
Co4 Evaluate statistical characteristics of datasets using moments, skewness, kurtosis. and |
correlation analysis techniques. |
CO3 Perform hypothesis testing using large and small sample tests to make statistical (
inferences and support engineering decision-making. |

Instructional Method:

« Interactive lectures with numerical problem-solving

. Demonstration of statistical techniques using real-life datascts

+  Activity-based learning and group discussions

« Case studies and application-oricnted examples

« Practice sessions on probability and hypothesis testing problems

« Data interpretation and analytical exercises

«  Use of statistical tools/software for computations and visualization
« Tutorials, quizzes, and assignments for concept reinforcement

Reference Books:

I. Higher Engineering Mathematics — Khanna Publishers.
Fundamentals of Mathematical Statistics — Sultan Chand & Sons.
Probability and Statistics for Engineers — Pearson Education.
Introduction to Probability and Statistics — Cengage Learning.
Applied Statistics and Probability for Engineers — Wiley.
Engineering Mathematics — Tata McGraw-Hill.

Introduction to Mathematical Statistics — Pearson Education.
Schaum’s Qutline of Probability and Statistics — McGraw-Hill.

R U

.
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Suppestive \SSessment

attdelines:
Maodule 1

ALA The System Solver Clinte (0 Nnrks)
O Narks: Accurate application of probability iy«

; ‘ , weareet counting methods, and elear

merpretion ol resulis, ' e
\ N \ \ |

O Marks: Corpeet solutions with ninor caleulation oy

. hotation errory,
05 Maks: Basie Probability coneepts e

| Loody butmistikes in conditional probability or
eventanalysis, ‘
02 Nakss Pantial atempewith major |

ogical or computationnl errors,
00 Marks: Not subiitted,

SEE: Probability Proficieney Test (20 Marks)
20 Marks: Uxeellent understanding of probability coneepts with accurate and complete
problemesolving,

16 Marks: Good coneeptual clarity

1O NMarks: Basic understanding demonstrated. but incomplete or partially correct solutions.
05 Narks: Signilicant eevors in probability formulation and interpretation.

0O NMarks: Incomplete or oll-topic. S
Module 2: -

with minor computational errors.

ALA: Graphieal Interpretation of Data (10 Marks)
10 Marks: Accurate plotting, correct curve litting, and clear graphical interpretation of data
(rends,

08 Marks: Correet litting with minor plotting or presentation errors,

05 Marks: Basic understanding of distributions and litting methods show
limited,

02 Marks: Incomplete graphical representation with Major errors,

00 Marks: Not submitted,

n, but interpretation is

SEL: Numerieal Problem Solving on Probability Distributions and Curve Fitting (20
Marks)

20 Marks: Accurate distribution anal
interpretation,

16 Marks: Correet methods used with minor algebraic or plotting errors.

10 Marks: Basic conceplts correct but incomplete exeeution of numerical procedures.
05 Marks: Major confusion in distribution selection or- litting technique.

00 Marks: Incomplete or ofT-topic, N o
Module 3:

ysis and Hawless curve litting computations with proper

Viva Voce (10 Marks) RIS e
10 Marks: Confident explanation of statistical coneepts with accurate interpretation of NAS
measures,

08 Marks: Good conceptual understanding with minor communication gaps.
05 Marks: Basic knowledge demonstrated but lacks clarity in explanation.

Probability and Slulislics(lllé'l'z.‘{xI3217)I’ngc Sol6
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02 Marks: Uimited mreados
[ tarks: Limiteq undersi
00 Marks: Noy

anding
altended.

and wepk responses.
SEE: Decode
20 Marks
16 Marks
10 Marks

03 Marks

\ the Daty (20 Marks)

: / AT . 1

ceuy aton and i
rrect caleul
austical ime

ate compu
* Mostly corpe

Crpretation of
: Basic st

atons wigh Mminor
thods unde

|
, . . . . . |
: d” (l(‘\(ll[)[l\(f '--|.'|l|§|l(‘{|l measures, |
arithimetic Crrors,

CE vre stood but ine e nter i \
St ) " A IS ncomplete interpretation.
00 M 12niticant mistakes M computation or daty 'm':|\\i\ e |
V0 Marks: ll\_cﬂmﬂul&‘ or olT-topic, S |
Module 4: S T l\
|
|
ALA: Data Detective Activity (10 Marks) |
10 Marks: Excellent d

‘ ataset analysis with accurate
correlation.
08 Marks: Good analytical

S _ approach with minor interpretation errors.
03 Marks: Basic understanc

ling shown, but analysis lacks depth or clarity.
onand limited participation.

. o M " . |
identification of skewness. kurtosis. and

02 Marks: Poor interpretati
00 Marks: Not submitted.

SEE: Engineering Data Analyties (20 Marks)

20 Marks: Accurate computation of moments and correlation with clear analytical
interpretation. :

16 Marks: Correct methodology with minor calculation or notation errors.

10 Marks: Basic concepts correct but incomplete analytical reasoning,. .
05 Marks: Significant confusion in statistical analysis methods.

| 00 Marks: Incomplete or off-topic. ?
Module 5:

ALA: Compare & Conclude (10 Marks)

. . |
10 Marks: Correct hypothesis formulation, accurate testing procedure, and logical conclusion \
presentation.

08 Marks: Proper statistical testing with minor computational or inler.pretalion errors. |
05 Marks: Basic hypothesis testing concepts understood, but conclusion lacks clarity.

|
02 Marks: Partial attempt with incorrect test selection or weak analysis.
00 Marks: Not submitted.

SEE: Statistical Computing (20 Marks)

20 Marks: Accurate hypothesis testing, correct selection of statistical tests, and proper
interpretation of results.

16 Marks: Good understanding with minor calculation or notation errors. s :
10 Marks: Basic testing methods understood but incomplete execution. Y,
05 Marks: Major errors in hypothesis formulation ar statistical caleulations. (\

00 Marks: Incomplete or off-topic.
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