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VISION: 

To become a globally recognized ‘Centre of Academic Excellence’ providing Quality Education 

to all students. 

 

MISION: 

To provide Quality Education in the fields of Engineering, Management, Information 

Technology and other Engineering areas. 

VISION: 

To provide the quality education in Computer Science and Engineering and to mould the 

students into self-confident and professionally competent individuals. 

MISION: 

M1: To produce successful graduates enriched with professional and leadership capabilities. 

M2:To impart the skills necessary to continue education and grow Professionally. 

M3: To inculcate strong ethical and human values. 

M4: To establish a research centre in Computer Science and Engineering. 

M5: To contribute towards empowering the rural youth with computer education. 
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PROGRAM EDUCATIONAL OBJECTIVES (PEOs) 

PEO1 
Apply their technical competence in computer science to solve real world problems, 

with technical and people leadership. 

PEO2 Conduct cutting edge research and develop solutions on problems of social relevance. 

PEO3 
Work in a business environment, exhibiting team skills, work ethics, adaptability and 

lifelong learning. 

 

PROGRAM OUTCOMES (POs) 

PO1 

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

fundamentals, and an engineering specialization to the solution of complex 

engineering problems. 

PO2 

Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

PO3 

Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified needs 

with appropriate consideration for the public health and safety, and the cultural, 

societal, and environmental considerations. 

PO4 

Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 

and synthesis of the information to provide valid conclusions. 

PO5 

Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex 

engineering activities with an understanding of the limitations. 

PO6 

The engineer and society: Apply reasoning informed by the contextual knowledge 

to assess societal, health, safety, legal and cultural issues and the consequent 

responsibilities relevant to the professional engineering practice. 



 

Prepared by 

Mrs. M. Ambika Page 5 

J.J. College of Engineering and Technology, Trichy - 09 

 

PO7 

Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 

PO8 
Ethics: Apply ethical principles and commit to professional ethics and 

responsibilities and norms of the engineering practice. 

PO9 
Individual and team work: Function effectively as an individual, and as a member 

or leader in diverse teams, and in multidisciplinary settings. 

PO10 

Communication: Communicate effectively on complex engineering activities with 

the engineering community and with society at large, such as, being able to 

comprehend and write effective reports and design documentation, make effective 

presentations, and give and receive clear instructions. 

PO11 

Project management and finance: Demonstrate knowledge and understanding of 

the engineering and management principles and apply these to one’s own work, as a 

member and leader in a team, to manage projects and in multidisciplinary 

environments. 

PO12 

Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 

 

 

PROGRAM SPECIFIC OUTCOMES (PSOs) 

 

PSO1 
Exhibit design and programming skills to build and automate business solutions using 

cutting edge technologies. 

PSO2 
Strong theoretical foundation leading to excellence and excitement towards research, 

to provide elegant solutions to complex problems. 

PSO3 
Ability to work effectively with various engineering fields as a team to design, build 

and develop system applications. 
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CS3352    FOUNDATIONS OF DATA SCIENCE          L T P C 

       3  0 0 3 

COURSE OBJECTIVES: 

 To understand the data science fundamentals and process. 

 To learn to describe the data for the data science process. 

 To learn to describe the relationship between data. 

 To utilize the Python libraries for Data Wrangling. 

 To present and interpret data using visualization libraries in Python. 

 

UNIT I  INTRODUCTION                    9 

Data Science: Benefits and uses – facets of data - Data Science Process: Overview – Defining research 

goals – Retrieving data – Data preparation - Exploratory Data analysis – build the model– presenting 

findings and building applications - Data Mining - Data Warehousing – Basic Statistical descriptions 

of Data. 

UNIT II  DESCRIBING DATA                  9 

Types of Data - Types of Variables -Describing Data with Tables and Graphs –Describing Data with 

Averages - Describing Variability - Normal Distributions and Standard (z) Scores. 

UNIT III  DESCRIBING RELATIONSHIPS                 9 

Correlation –Scatter plots –correlation coefficient for quantitative data –computational formula for 

correlation coefficient – Regression –regression line –least squares regression line – Standard error of 

estimate – interpretation of r2 –multiple regression equations –regression towards the mean. 

UNIT IV  PYTHON LIBRARIES FOR DATA WRANGLING              9 

Basics of Numpy arrays –aggregations –computations on arrays –comparisons, masks, Boolean logic 

– fancy indexing – structured arrays – Data manipulation with Pandas – data indexing and selection – 

operating on data – missing data – Hierarchical indexing – combining datasets – aggregation and 

grouping – pivot tables. 

UNIT V  DATA VISUALIZATION                   9 

Importing Matplotlib – Line plots – Scatter plots – visualizing errors – density and contour plots – 

Histograms – legends – colors – subplots – text and annotation – customization – three dimensional 

plotting - Geographic Data with Basemap - Visualization with Seaborn. 

TOTAL: 45 PERIODS 

 



 

Prepared by 

Mrs. M. Ambika Page 7 

J.J. College of Engineering and Technology, Trichy - 09 

 

COURSE OUTCOMES: 

At the end of this course, the students will be able to: 

CO1 Define the data science process. 

CO2 Understand different types of data description for data science process. 

CO3 Gain knowledge on relationships between data. 

CO4 Use the Python Libraries for Data Wrangling. 

CO5 Apply visualization Libraries in Python to interpret and explore data. 

 

CO’s-PO’s & PSO’s MAPPING 

Correlation of Cos with POs/PSOs 

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO 1 2 2 1 2 2 - - - 1 1 1 2 2 2 2 

CO 2 2 1 - 1 1 - - - 2 1 1 2 2 3 1 

CO 3 2 2 1 2 2 1 1 - 1 1 2 3 2 2 3 

CO 4 3 2 2 1 2 - - - 1 2 1 2 3 3 2 

CO 5 2 2 1 2 2 - - - 1 1 1 2 2 2 2 

Avg 2 2 1 2 2 1 1 - 1 1 1 2 2 2 2 

1-Low, 2-Medium, 3-High, ‘-‘– No correlation 

 

TEXT BOOKS 

1. David Cielen, Arno D. B. Meysman, and Mohamed Ali, “Introducing Data Science”, Manning 

Publications, 2016. (Unit I) 

2. Robert S. Witte and John S. Witte, “Statistics”, Eleventh Edition, Wiley Publications, 2017. (Units 

II and III) 

3. Jake VanderPlas, “Python Data Science Handbook”, O’Reilly, 2016. (Units IV and V)  

 

REFERENCE BOOK 

1. Allen B. Downey, “Think Stats: Exploratory Data Analysis in Python”, Green Tea Press, 2014. 
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UNIT I 

INTRODUCTION 

PART - A 

Q. No Questions 
CO 

Mapping 
BT Level Complexity 

1 Compare data science and big data. CO1 Evaluate High 

2 

List an overview of common errors in retrieving 

data and appropriate cleansing solutions to be 

employed. 

CO1 Remember Low 

3 
Differentiate between structured data and 

unstructured data. 
CO1 Understand Low  

4 Give an overview of common errors. CO1 Understand Low 

5 
How missing values present in a dataset are 

treated during data analysis phase? 
CO1 Understand Low 

6 
Identify various data analytic challenges faced 

in the conventional system. 
CO1 Analyze Medium 

7 Define data exploration process. CO1 Remember Low 

8 What is graph-based or network data? CO1 Understand Low 

9 List out the categories of data. CO1 Remember Low 

10 
Compare and contrast data mining and data 

warehousing. 
CO1 Evaluate High 

11 What is data mart? CO1 Understand Low 

12 Mention the characteristics of data warehouse. CO1 Remember Low 
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PART - B 

Q. No Questions 
CO 

Mapping 
BT Level Complexity 

1 
Examine the different facets of data with the 

challenges in their processing. 
CO1 Analyze Medium 

2 

Explain the various steps associated with data 

science process and explain any three steps of it 

with suitable diagrams. 

CO1 Understand Medium 

3 
Describe the architecture of a data warehouse 

with a diagram. 
CO1 Understand Medium 

4 

Explain in detail about the cleansing, 

integrating, transforming data and build a 

model. 

CO1 Understand Medium 

5 

Suppose there is a dataset having variables with 

missing values of more than 30%, how will you 

deal with such dataset? 

CO1 Understand Medium 

6 

How missing and nullified data attributes are 

handled and modified during preprocessing 

stage? 

CO1 Understand Medium 

7 
Describe the different types of variables used in 

data analysis with an example for each. 
CO1 Understand Medium 

8 Briefly explain the architecture of data mining CO1 Understand Medium 

9 

How do you set the research goal, retrieving 

data and data preparation process in data 

science process? 

CO1 Understand Medium 

10 
Explain data analytic life cycle. Brief about 

Time-series Analysis. 
CO1 Understand Medium 
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UNIT II 

DESCRIBING DATA 

PART - A 

Q. No Questions 
CO 

Mapping 
BT Level Complexity 

1 

Classify the below list of data into their types: 

a) Ethnic group 

b) Age 

c) Family size 

d) Academic major 

e) Sexual preference 

f) IQ score 

g) Net worth (dollars) 

h) Third-place finish 

i) Gender 

j) Temperature  

CO2 Analyze Medium 

2 
Differentiate between discrete and continuous 

variables. 
CO2 Understand  Low 

3 
Compare and contrast qualitative data and 

quantitative data with an example. 
CO2 Evaluate  High 

4 List the types of data. CO2 Remember Low 

5 Define median with example. CO2 Remember Low 

6 

Will treating categorical variables as continuous 

variables result in a better predictive model? 

Justify your answer. 

CO2 Analyze Medium 

7 

Issue: Feeding data which has variables 

correlated tone another is not a good statistical 

practice, since we are providing multiple 

weightage to the same type of data. 

Solution: correlation Analysis. 

CO2 Analyze Medium 
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Show how such issues are prevented by 

correlation analysis technique. Justify with a 

small instance dataset. 

8 

Construct a stem and leaf display for the 

following IQ scores obtained from a group of 

four-year-old children. 

 

CO2 Create High  

9 What are the measures of central tendency? CO2 Understand Low  

10 
Why can’t the value of the standard deviation 

ever be negative? 
CO2 Understand Low 

11 Define frequency polygon. CO2 Remember Low 

12 What do you mean by degree of freedom? CO2 Understand  Low 

13  State Z-score. CO2 Remember Low 

14 
Differentiate between sample mean and 

population mean. 
CO2 Understand Low 

15 
Compare relative frequency and cumulative 

frequency. 
CO2 Evaluate  High  
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PART - B 

Q. 

No 
Questions 

CO 

Mapping 
BT Level Complexity 

1 
Explain the different types of variables used in 

data analysis with an example for each. 
CO2 Understand Medium 

2 

The number of friends reported by Facebook 

users is summarized in the following frequency 

distribution: 

 

(a) What is the shape of this distribution?  

(b) Find the relative frequencies.  

(c) Find the approximate percentile rank of the 

interval 300–349  

(d) Convert to a histogram  

CO2 Create High 

3 

(i)What is frequency distribution? Customers 

who have purchased a particular product rated 

the usability of the  product on a 10-point scale, 

ranging from 1(poor) to10(excellent) as follows 

 

Construct a frequency distribution for the above 

data. 

CO2 Create High 



 

Prepared by 

Mrs. M. Ambika Page 13 

J.J. College of Engineering and Technology, Trichy - 09 

 

 (ii) What is the relative frequency distribution? 

The GRE scores for a group of graduate school 

applicants are distributed as follows: 

 

Explain the procedure to convert a frequency 

distribution into relative frequency distribution 

and convert the data presented in the above 

table to a relative frequency distribution. Do not 

round the numbers to two digits to the right of 

the decimal point. 

4 

i. Explain normal curve and Z-score. 

ii. Using standard normal curve table, find the 

proportion of the total area identified with 

the following statements. 

a) Above z score of  1.80 

b) Between the mean and a z score of 1.65 

c) Between z scores of 0 and -1.96 

CO2 Apply Medium 

5 

i. Describe the types of variable. 

ii. Suppose a hospital tested the age and body 

fat data for randomly selected adults with 

the following result: 

 

Draw the boxplots for age. 

CO2 Create High 
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6 

i) Assume that SAT math scores 

approximate a normal curve with a mean of 500 

and a standard deviation of 100. 

ii) Sketch a normal curve and shade in the 

target area(s) described by each of the following 

statements: 

• More than 570 

• Less than 515 

• Between 520 and 540 

Convert to z scores and find the target areas 

specific to the above values. 

(iii) Assume that the burning times of electric 

light bulbs approximate a normal curve with a 

mean of 1200 hours and a standard deviation of 

120 hours. If a large number of new lights are 

installed at the same time (possibly along a 

newly opened freeway), at what time will 

• 1 percent fails? 

• 50 percent fail? 

• 95 percent fail? 

CO2 Create High 
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UNIT III 

DESCRIBING RELATIONSHIPS 

PART - A 

Q. No Questions 
CO 

Mapping 
BT Level Complexity 

1 What is the use of scatter plot? CO3 Understand Low 

2 Define correlation coefficient. CO3 Remember Low 

3 

State the purpose of adding additional 

quantitative and/or categorical explanatory 

variable to any developed linear regression 

model. Justify with an example. 

CO3 Analyze  Medium 

4 
Give an example of a data set with a non- 

Gaussian distribution. 
CO3 Remember Low 

5 Define multiple regression. CO3 Remember Low 

6 
What do you mean by regression towards the 

mean? 
CO3 Understand Low 

7 What is percentile rank? Give an example. CO3 Understand Low 

8 

Consider Helen sent 10 greeting cards to her 

friends and she received back 8 cards, what is 

the kind of relationship it is? Brief on it. 

CO3 Apply  Medium 

9 When regression fallacies occur? CO3 Understand  Low 

10 
What is meant by pearson correlation 

Coefficient (r)? And mention its properties. 
CO3 Understand Low 

11 Compare correlation and regression CO3 Evaluate High 

12 Define standard error of estimate. CO3 Remember Low 
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PART -  B 

Q. 

No 
Questions 

CO 

Mapping 
BT Level Complexity 

1 

Each of the following pairs represents the 

number of licensed drivers (X ) and the number 

of cars (Y ) for seven houses in my neighborhood 

 

(a) Construct a scatterplot to verify a lack of 

pronounced curvilinearity. 

(b) Determine the least squares equation for 

these data. (Remember, you will first have to 

calculate r, SS y and SS x) 

(c) Determine the standard error of estimate, 

sy|x, given that n = 7. 

(d) Predict the number of cars for each of two 

new families with two and five drivers. 

CO3 Create High 

2 

i) In studies dating back over 100 years, it’s well 

established that regression toward the mean 

occurs between the heights of fathers and the 

heights of their adult sons. 

Indicate whether the following statements are 

true or false. 

(a) Sons of tall fathers will tend to be shorter than 

their fathers. 

(b) Sons of short fathers will tend to be taller than 

the mean for all sons. 

(c) Every son of a tall father will be shorter than 

his father. 

CO3 Analyze Medium 
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(d) Taken as a group, adult sons are shorter than 

their fathers. 

(e) Fathers of tall sons will tend to be taller than 

their sons. 

(f) Fathers of short sons will tend to be taller than 

their sons but shorter than the mean for all 

fathers. 

ii) Explain the different types of relationships 

present. 

3 

Calculate the standard error of Estimate for the                         

given X and Y values: 

 

CO3 Create High 

4 

The value of x and their corresponding values of 

y are presented below. 

 

i) Find the least square regression line y=ax+b 

ii) Estimate the value of y when x=10 

CO3 Create High 

5 

Consider the following dataset with one 

response variable y and two predictor variable 

x1 and x2. Compute multiple linear regression 

equation. 

CO3 Apply Medium 
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6 

An investigator polls common cold sufferers, 

asking them to estimate the number of hours of 

physical discomfort caused by their most recent 

colds. Assume that their estimates approximate a 

normal curve with a mean of 83 hours and a 

standard deviation of 20 hours. 

(a) What is the estimated number of hours for the 

shortest-suffering 5 percent? 

(b) What proportion of sufferers estimate that 

their colds lasted longer than 48 hours? 

(c) What proportion suffered for fewer than 61 

hours? 

(d) What is the estimated number of hours 

suffered by the extreme 1 percent either above or 

below the mean? 

(e) What proportion suffered for between 1 and 

3 days, that is, between 24 and 72 hours? 

(f) What is the estimated number of hours 

suffered by the middle 95 percent?  

(g) What proportion suffered for between 2 and 

4 days? 

(h) A medical researcher wishes to concentrate 

on the 20 percent who suffered the most. She will 

work only with those who estimate that they 

suffered for more than ——— hours. 

(i) Another researcher wishes to compare those 

who suffered least with those who suffered most. 

If each group is to consist of only the extreme 3 

percent, the mild group will consist of those who 

CO3 Understand Medium 
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suffered for fewer than _____ hours, and the 

severe group will consist of those who suffered 

for more than _____ hours. 

(j) Another survey found that people with colds 

who took daily doses of vitamin C suffered, on 

the average, for 61 hours. What proportion of the 

original survey (with a mean of 83 hours and a 

standard deviation of 20 hours) suffered for more 

than 61 hours? 

(k) What proportion of the original survey 

suffered for exactly 61 hours? (Be careful!) 
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UNIT IV 

PYTHON LIBRARIES FOR DATA WRANGLING 

PART - A 

Q. No Questions 
CO 

Mapping 
BT Level Complexity 

1 
What are the key properties of Pearson 

correlation coefficient? 
CO4 Understand  Low 

2 
List the attributes of a Numpy array. Give an 

example for it. 
CO4 Remember Low 

3 

Create a data frame with ksy and data pairs as 

Key-Data pair as A-10, B-20, A-40, C-5, B-10, 

C-10. Find the sum of each kay and display the 

result as each key group. 

CO4 Create High 

4 
What are the key properties of Pearson 

correlation coefficient? 
CO4 Understand Low 

5 Summarize some built –in Pandas aggregation. CO4 Understand  Low 

6 Outline the two types of Numpy’s UFuncs. CO4 Remember Low 

7 State the advantages of using Numpy arrays. CO4 Remember Low 

8 How reshaping of array is done? CO4 Understand Low 

9 Define data frame. CO4 Remember Low 

10 What is fancy indexing? CO4 Understand Low 
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PART - B 

Q. No Questions 
CO 

Mapping 
BT Level Complexity 

1 
Describe about fancy indexing with an 

example 
CO4 Understand Medium 

2 

Explain about the methods for detecting, 

removing and replacing null values in pandas 

data structure 

CO4 Understand Medium 

3 

Imagine you have a series of data that 

represents the amount of precipitation each day 

for a year in a given city. Load the daily rainfall 

statistics for the city of Chennai in 2021 which 

is given in a csv file Chennai rainfall2021.csv 

using Pandas generate a histogram for rainy 

days and find out the days that have high 

rainfall. 

CO4 Create  High 

4 

Consider that an E-Commerce organization 

like Amazon, have different regions sales as 

NorthSales, SouthSales, WestSales, 

Eastsales.csv files. They want to combine 

North and West region sales and South and 

East sales to find the aggregate sales of these 

collaborating regions Help them to do using 

Python code. 

CO4 Apply  Medium 

5 
What is broadcasting? Explain the rules of 

broadcasting with an example. 
CO4 Understand Medium 

6 
Explain about the mapping between python 

operators and pandas methods. 
CO4 Understand Medium 

7 Demonstrate grouping in python with example. CO4 Create  High 
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UNIT V 

DATA VISUALIZATION 

PART - A 

Q. No Questions 
CO 

Mapping 
BT Level Complexity 

1 
What is the purpose of error bar function in 

Matplotlib? Give an example. 
CO5 Understand Low 

2 
Showcase 3 dimensional drawing in matplotlib 

with corresponding python code. 
CO5 Understand  Low 

3 Define partial sort. CO5 Remember Low 

4 
Give a summary about the comparison 

operators. 
CO5 Understand Low 

5 

State the two possible options in IPython 

notebook used to embed graphics directly in the 

notebook. 

CO5 Remember Low 

6 
How plt.scatter function differs from plt.flot 

function? 
CO5 Understand  Low 

7 How can you set different colors for line plot? CO5 Understand  Low 

8 What is the use of seaborn? CO5 Understand Low 

9 List the type of errors. CO5 Remember Low 

10 Define histogram CO5 Remember Low 
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PART - B 

Q. No Questions 
CO 

Mapping 
BT Level Complexity 

1 
Explain about various visualization charts like 

line plots, scatter plots and histograms using 

matplotlib with an example. 

CO5 Understand Medium 

2 
Describe any two three-dimensional plotting in 

matplotlib with an example 
CO5 Understand Medium 

3 Explain the different types of joins in python. CO5 Understand Medium 

4 

Elaborate various features of matplotlib 

platform used for data visualization and 

illustrate its challenges. 

CO5 Analyze Medium 

5 

How text and image annotations are done using 

python? Give an example of your own with 

appropriate python code. 

CO5 Understand Medium 

6 

Write notes on the following  

i. Histograms 

ii. Binnings 

iii. Density with appropriate python code. 

CO5 Understand Medium 

7 Describe in detail about pivot table. CO5 Understand Medium 
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THANK YOU 

 

 

ALL THE BEST 


	PROGRAM SPECIFIC OUTCOMES (PSOs)

