Date: 03 \03 ‘QO 2)

To

The Principal

Shri. Mohatadevi Shikshan Sanstha
Pragati Mahavidyalaya

Sawkheda. Tq. Sillod

Dist. Aurangabad

Subject: Proposal to Run Certificate Course on “Data Analysis and Statistical Methods” for
Physics Department Students
Respected Sir.

[ hope this letter finds you in good health and high spirits.

[ am writing to seek your approval to run a certificate course entitled “Data Analysis and
Statistical Methods” for the Physics department students in the academic year 2021-22. This
course aims 1o enhance the students' understanding of data analysis techniques and statistical
methods, which are crucial in various fields of physics research and applications.

Course Details:

« Title: Data Analysis and Statistical Methods

e Duration: 32 hours

o Target Audience: Physics department students

* Objectives:
o To provide students with foundational knowledge of data analysis techniques.
o To introduce statistical methods relevant to physics research.
o To enhance practical skills in handling and interpreting data.

The course will be conducted by qualified faculty members and will include both theoretical and
practical components to ensure comprehensive learning. We believe that this course will greatly
benefit our students by equipping them with essential skills that are increasingly relevant in their

academic and professional pursuits.

We request your kind approval to initiate this course and incorporate it into the curriculum for
the upcoming academic year. Please let us know if there are any additional requirements or

formalities needed to facilitate this proposal.
Thank you for considering our request. We look forward to your positive response.
Yours sincerely,
e,
Head of Department, Physics
Pragati Mahavidyalaya

Sawkheda, Tq. Sillod
Dist. Aurangabad
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Head of Department, Physics
Pragati Mahavidyalaya
Sawkheda, Tq. Sillod

Dist. Aurangabad

Subject: Sanction for Certificate Course on “Data Analysis and Statistical Methods”
Dear Sir,

I am pleased to inform you that your proposal to run the certificate course entitled “Data
Analysis and Statistical Methods” has been reviewed and sanctioned by the Principal’s Office.

The course is approved for the academic year 2021-22, and you are authorized to proceed with
its implementation 2s per the outlined plan. Please ensure that the course structure, schedule, and

content align with the academic standards of the institution.

Kindly coordinate wih the administrative office to facilitate any necessary arrangements for the
course. If you require cny further assistance or resources, please do not hesitate to contact us.

We appreciate your initiative and commitment to enhancing the academic experience of our

students.
Best ds,
est regardas, ; 9\\9-
! : /
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Subject: Certificate Course on “Data Analysis and Statistical Methods”
Dear Students,

We are pleased to announce that a certificate course titled “Data Analysis and Statistical
Metlods” will be offered to all Physics department students for the academic year 2021-22.

Interested students are required to register for the course.
The course will be conducted by qualified faculty members and will include both theoretical
and practical components. Attendance is mandatory, and successful completion of the course

will result in the award of a certificate.

We encourage all students to take advantage of this opportunity to build valuable skills that will
benefit your academic and professional pursuits.

For any queries or further details, please feel free to reach out to the department office.
,WJ\

Head of Department, Physics

J;y
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Course Title: Data Analysis and Statistical Methods
Duration: 32 Hours
Course Outline:

Week 1: Introduction to Data Analysis (4 Hours)

» Overview of Data Analysis
» Types of Data: Qualitative vs. Quantitative
e Data Collection Methods
» Data Cleaning and Preprocessing
» Introduction to Software Tools for Data Analysis (e.g., Excel, Python)
Week 2: Descriptive Statistics (6 Hours)
¢ Measures of Central Tendency: Mean, Median, Mode
¢ Measures of Dispersion: Range, Variance, Standard Deviation
e Data Visualization: Histograms, Box Plots, and Bar Charts
¢ Summarizing Data Using Graphical Representations
Week 3: Probability Theory (4 Hours)
» Basic Probability Concepts
« Probability Distributions: Normal, Binomial, and Poisson Distributions
o The Law of Large Numbers
« Introduction to Hypothesis Testing
Week 4: Inferential Statistics (6 Hours)
o Confidence Intervals
e t-Tests: One-sample, Two-sample, and Paired t-Tests
e Chi-Square Tests
« ANOVA (Analysis of Variance)
Week 5: Correlation and Regression Analysis (6 Hours)
» Understanding Correlation: Pearson and Spearman Correlation Coefficients

« Simple Linear Regression Analysis

e Multiple Regression Analysis (\}Oﬂb oot
« Interpreting Regression Outputs PRINCIPAL
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o2& cck 6: Advanced Topics and Applications (4 Hours)

P —

+ Introduction to Non-Parametric Tests
» Introduction to Machine Learning Techniques: Overview of Classification and Clustering
« Applications of Statistical Methods in Physics Research
» Case Studies and Practical Applications
Week 7: Practical Sessions and Project Work (2 Hours)
» Hands-On Practice with Data Analysis Tools
» Analyzing Real Data Sets
e Individual or Group Projects: Application of Techniques Learned
Week 8: Review and Assessment (2 Hours)
» Review of Key Concepts
» Final Assessment: Written Test or Project Presentation
» Feedback and Course Wrap-Up
Learning Qutcomes:
« Develop proficiency in basic and advanced data analysis techniques.
» Apply statistical methods to analyze and interpret experimental data.
» Utilize software tools effectively for data analysis tasks.
» Understand and apply various statistical methods relevant to physics research.
Materials Required:
« Laptop with data analysis software (e.g., Excel, Python)
o Course textbook/reference material (optional)

» Access to sample data sets for practical sessions

NEEC
PRINCIPAL -
Pragati Mahavidyalaya
Sawkheda 1q.8Mod, Dist. Aurangabad



Shri Mohatadevi Shikshan Sanstha, Aurangabad.

PRAGATI MAHAVIDYALAYA

Sawkheda, Tq. Sillod, Dist. Aurangabad.

Affiliated to: S.N.D.T. Women's University, Mumbai

College Code: 142 Exam. Center Code: 291

Website: www. pragatisawkheda.co.in

Email: pragatiiqac2016wgmail.com, pragatimahavidyalaya442@gmail.com
Contact: 9822021784, 8888611717

Mrs. Archana Mukhekar Dr. Varsha Phalke
Secretary Principal
- 20 -/ Date: - / - /20

‘inal Examination: Data Analysis and Statistical Methods
Total Marks: 30
Number of Questions: 30
Instructions:
« Answer all questions.
* Each question carries 1 mark.
* Choose the most appropriate option.

Questions:
1. What is the primary purpose of data cleaning?
o A) To increase data volume
o B) To remove errors and inconsistencies
o C) To visualize data
o D) To perform statistical analysis
2. Which of the following is a measure of central tendency?

o A) Range
o B) Standard Deviation
o C) Mean

o D) Variance
The median of a dataset is:
o A) The average of all values
o B) The most frequently occurring value
o C) The middle value when data is ordered
o D) The difference between the highest and lowest values
4. What does a histogram display?
o A) Frequency of data points in intervals
o B) Relationship between two variables
o C) Cumulative frequency of data
o D) Data distribution over time
5. The normal distribution is characterized by:
o A) Skewness
o B) Asymmetry
o C) Bell-shaped curve
o D) Uniform distribution
6. What is the purpose of a t-test?
o A) To compare variances
B) To test the goodness of fit

o
o C) To compare means between groups \{\9
o) '3 oSt s

(V8

D) To analyze categorical data

PRINCIPAL
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7. A confidence interval of 95% means:

(]
(o]
]
o]

8. In alinear regression analysis, what does the coefficient represent?

o]
(o]
(o]
o

9. What type of data is best visualized using a box plot?

o}
o
o
o

10. The Pearson correlation coefficient measures:

o
o
o
o
11. Which
[e]
o
o
[e)

12. What is the purpose of ANOVA?

o]
o
(o]

(o]

13. The chi-square test is used to:

(o]
o
(e}

[0}

14. Which of the following distributions is not a probability distribution?

o

A) There is a 95% chance the sample mean is correct

B) We are 95% confident the interval contains the population mean
C) There is a 95% chance the population mean falls within the interval
D) The sample data is 95% accurate

A) The y-intercept

B) The slope of the regression line

C) The correlation between variables
D) The standard deviation of residuals

A) Categorical data

B) Time series data

C) Continuous data with outliers
D) Nominal data

A) The strength and direction of a linear relationship

B) The central tendency of a dataset

C) The variability within a dataset

D) The frequency distribution of categorical data

test is used to compare the variances of two populations?
A) t-Test

B) Chi-Square Test

C) ANOVA

D) F-Test

A) To compare means among more than two groups

B) To test the relationship between two categorical variables
C) To analyze time series data

D) To measure the strength of a correlation

A) Compare means

B) Test for independence between categorical variables
C) Analyze variance

D) Evaluate regression models

A) Normal Distribution
B) Binomial Distribution

(o]
o C) Poisson Distribution \PS
o D) Uniform Distribution N V
o E) Student's (-Distribution PRINCIPAL
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15. What does the p-value indicate in hypothesis testing?
o A) The probability of making a Type II error
o B) The probability of observing the data given that the null hypothesis is true
o C) The probability of correctly rejecting the null hypothesis
o D) The probability that the null hypothesis is true
16. In a scatter plot, what does the slope of the line represent in simple linear regression?
o A) The variance of the dependent variable
o B) The change in the dependent variable for a unit change in the independent variable
o C) The mean of the dependent variable
o D) The correlation coefficient
17. What does a high standard deviation indicate about a dataset?
o A) The data points are close to the mean
o B) The data points are spread out from the mean
o C) The data is normally distributed
o D) The mean of the dataset is high
18. Non-parametric tests are used when:
o A) The data follows a normal distribution
o B) The data is nominal or ordinal
o C) The sample size is very large
o D) The variance of the populations is known
19. Which statistical method is used to analyze the relationship between multiple predictors and a
response variable?
o A) Simple Linear Regression
o B) Multiple Regression Analysis
o C) Chi-Square Test
o D) ANOVA
20. What is a Type I error in hypothesis testing?
o A) Rejecting a true null hypothesis
o B) Failing to reject a false null hypothesis
o C) Incorrectly assuming independence
o D) Misinterpreting the confidence interval
21. In data analysis, what does "outlier" refer to?
o A) A value that falls within the normal range
o B) A data point that differs significantly from other observations
o C) A value used to calculate the mean
o D) A missing value in the dataset
22. What does the term "non-parametric" refer to in statistics?
o A) Tests that do not assume a specific data distribution ’&0;(7\(\9'
B) Tests that assume a normal distribution /’

O
o C) Tests used for large sample sizes
o D) Tests that require interval data praga%R"l:‘c'pﬁ;‘ I
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23. The coefficient of determination (R?) measures:
o A) The proportion of variance in the dependent variable explained by the independent
variable(s)
o B) The strength of the correlation between two variables
o C) The average of the squared residuals
o D) The slope of the regression line
24. Which of the following is an example of a non-parametric test?

o A)t-Test

o B) ANOVA

o C) Chi-Square Test
o D)F-Test

N
w

. What is the primary purpose of regression analysis?
o A) To analyze frequency distributions
o B) To test hypotheses about means
o C) To model the relationship between dependent and independent variables
o D) To compare categorical data
26. What type of graph is used to show the cumulative frequency of data?
o A) Histogram
o B) Box Plot
o C) Frequency Polygon

o D) Ogive
27. Which statistical measure is used to describe the spread of data around the mean?
o A) Median
o B)Mode
o C)Range

o D) Standard Deviation
28. In the context of hypothesis testing, what does the term "null hypothesis" refer to?
o A) The hypothesis that there is an effect or difference
o B) The hypothesis that there is no effect or difference
o C) The hypothesis that the sample data is representative
o D) The hypothesis used to calculate the p-value
29. What is the main advantage of using regression analysis over correlation analysis?
o A) Regression analysis can model the direction of the relationship
o B) Regression analysis requires fewer data points
o C) Correlation analysis can handle multiple predictors
o D) Regression analysis does not require a linear relationship
30. Which of the following is not a component of a box plot?
o A) Median

o B) Quartiles n
o C) Mean tj()
lo] D) Outliers PRlNCIPAL
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Answer Key:
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