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(Data Science Lab)
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Full Marks : 15 Tune : One Horr

The Jigures in the margin indicate full narks.

Answer any oze question: l0xl=10

(Choose the question on the lottery basis)

l. Write Python code in a Jupyter Notebook to cr€ate a

Padas DataFrame with fte following daa :

Nane
Alice

Bob
Carol

Ase
23

25

22

Score

85

90

E8

(a) Drsplay the firsl two rows of the DataFrarne.

O) Calculate the mean of the Score column

(c) Display the age-wise highes scorer.

(d) Eliminae all dre rcws with missing values.
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(2)
2. Create a Python dictionary with the following data and

save it in ttre drive :

dea: 1{'Name": "Alice", "Age": 23, 'Scorc': 85},

{'Name": 'tsob", 'Age": 25, "Score": 90}

Add at least l0 de with similar properties.

(a) Read students.csv.

Add a new column Passed which is True if Score

>: 50 else False.

(b) Save the modified DataFrame as students_
updated.csv.

(c) toad the CSV file

(d) Filter and display all rows wlrere Score > 80.

(e) Add a new column Passed which is Thrc if Scorc

>= 50 else False.

(0 Save the modified DataFrame as

snrdents_updated.cw.

v.t6t64 - 215



3)
3. (a) Write Python code to: Connect to a MySQL/

PostgeSQL database named school_db using

mysql.connector or psycopg2.

(b) Print a message confirming if the connection was

suocessfirl. Close the connection properly. Drsplay

the resulting DataFrame sorted by Score in
descending order.

(c) Execute a parameterized SQL query to fetch all
shrdents with Score >-ninimum score from the

sudens table.
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(4 )

4. (a) Load a CSV file stud€nts.csv with columns : Nang
Age, Score, Grade.

(b) WriE Pyhon code to check for missing values in
each column and display the count of missing
yats.

(c) Remove all rows where any cotumn has missing
vahn

(d) Display the shape of the DataFrame before and
after umving misshg rou6.

(e) Replace missing values in the Score column with
the mean of tlre column

(f) Replacc missing values in the Grade column with
the mog tequent value.

G) Display the updared DataFrame.

(h) Ch€ck if the DataFrame contains duplicate rows.

@ Rerrove dr+licates ad display tre nrnber of rows
rEmoved

C) Dtsplay the cleanod D&Fmme.
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(s)
5. You are provided with a CSV file sales data.csv

containing tlre foIowing colurnrs :

Dafe, Prodrc! Category Units_Sold, Revenue.

(a) Write Python code to create u n.l, .olurnn
Unit_hice by dividing Revenue by Units_Sold.

@) Display the first 5 rows of the ufrated DataFrame.

(c) Group the data by Category and calculate :

@ Total R&enue

ft) Average Units_Sold

(d) Dsplay the aggregaled rcsults.

(e) Create a new column Revenue Level based on
Rerrqtr :

O'HiSh" if Revenue > 1000

(d "Medirun" if Revenue is between 500 and
1000

GD l,ouf if Revenue < 500

(D Di*lay the rpdated DataFrarne.
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(6)
6. You are provided with a CSV file employee_datacsv

tIrc following colurnns :

Emplbyee_ID, Name, Departrnen! Age, Salary.

(a) Write Python code to calculate and display the

mean, median, and standard deviation for the Age

ard Salary columns.

O) Use Pandas and/or Matplotlib/Seabom to plot the

histogram and boxplot for the Salary column

(c) Identify if there ae any outliers in dle Sallaty 'l4ta

(d) Gmup the dara by Departnent and calculate :

O Mean Salary per dqartnent

@) Iv{aximum Age per depamrnt

(e) Display tE rsnlts in a tabulr forma.
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(7 )

7. You are provided with a CSV file sales_data.csv
conAining the following colurnns :

Product, Category, Units_Sol4 Revenue.Mm

(a) Write Pyhon code to plot a histogram of the

Revenue mlumn rsing Marylodib.

@) Set appropriate title, x-label, y-label, and number

of bins.

(c) Create a box plot of the Units_Sold column to
visuslize ib disrihnion ad identify or.rliers.

(d) Add labels and a title for claity.

(e) Create a box plot of Revenue grouped by
Cafi€gory to cdnFrE di*ihtions acrss calegories.

(f) Ensue the plot is well-labeled with title, x-label,

ad y-label.
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(8)
8. You are provided with a CSV file student_scores.csv

containing the following columns': Student_ID, Matll
Scierrce, Englid History, Total_Score.

(a) Write Python code to calculate the correlation

- matrix of the numeric columns (Math, Science,
Englistr, History, Total_Score).

(b) Plot a heatrnap of the correlation matrix using
Seabom.

(c) Ensre the plot has a title ad annotations strowing
conelation values

(d) Create a pair plot of the numeric columns to
visulize the rclationships berrcen ditrerern sr$ects

(e) Color the plots by a categorical variable, e.g.,
Total_Score bins (Higlyl4ediun/bw).
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(e)
9. You are provided with a CSV file employee_data.csv

containing tre following mlumns :

Employee_ID, Age, Experience_Years, Salary, Bonr:s.

(a) Write Python code to calculate the conelation
matrix for the qumeric columns (Age,
Experience_Yeals, Salary, Bonus) using Pandas.

(b) Display the correlaion marix.

(c) Identifi ttrc stongest positive and stongest rrgative
cfir€lations tom the mdix.

(d) Write a brief interpretation of what these
correlations irnply in a business or I{R contelc
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( l0)
10. You are tasked with simulaing and arnlping pohbility

distriburiors using rythorL

(a) Using Nurnry, gerrerate l00O radom samples firom

the following disihtions :

0 Normal distribution with mean = 50 and

standard deviarion : l0

[i) Binomial disribution with n = l0 trials and

probability p: 0.5

O) Drsplay the first l0 samples fi,om each digibrnion

(c) Plot histograms for both distribrfions to vi$alize
their sh4e.

(d) Calculate and display the mean, median, and
sandrd deviation of trc generaed samples
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( ll )

11. You ae provided with a CSV file employee_salaries.cw

tre following coltrnns :

OepamuA SAary.

(a) Write Python code to separate the salaries of
ernployees from Departnent A and Departnent B.

(b) Perform an independent two-sample t-test to
&ietmirr if thexe is a significant difference bewen
the mean salaries of the two departnents.

(c) Display the t-satistic and pvalue.

(d) Usrng a sigrrificance level of 0.05, interpret the

rcsults of the t-tes.

(e) Write a brief conclusion stating whether the null
hypothesis is rejected or not, atrd explain whar it
implies in he context of errployw salries
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(12)
12. You are provided with a CSV file housing_data.csv

oontaining trc following cohmrns :

Area_sqft, Bedrooms, Age, Price.

(a) toad the dataset using Pandas.

(b) Split the data into fearures (X) and target
(y = Price).

(c) Split the data into training and testing sets (8Vlo
train, 20lo test).

(d) Build a Lirrea Regression model using Scikit-t eam

ard fit it on the taining ,late

(e) Display the coefficients and interce6 of the model.

13. You are provided with a CSV file housing_datacsv
cmfaining tE fo[owing colurnns :

Area-sqft, Bedrooms, Age, Price

(a) Bb Predict pnces for the tg$ set

(b) Calculate and display the Mean Absolute Ermr
(MAE), Mean Squared Error (MSE), and R'z

soorE.

(c) Plot a scatt€r plot of acural vs predicted prices.

(d) Write a brief interpretation of the model
perfomr,ance based on the metics
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( 13 )

14. You are provided with a CSV file customer_data.csv
cmtaining tre following olurus :

Customer_ID, Age, Annual_lncome, Spendingscore.

(a) Inad the dataset using Pandas.

' O) Select the numeric features Age, Arurual_Income,

Sperding_Scorc for clustering

(c) Apply K-Means clustering with 3 clusters using
Scikit-t eam.

(d) Display rhe clu$er labels assigned ro eh ostsner.

(e) Display the coordinates of cluster centoids.

15. You are provided with a CSV file employee_data-csv
containing the following columns : Employee_ID,
Deemtnent, Age, Salry, Experience_Years.

(a) Select the numeric features Age, Salary, and
Experience_Years.

O) Apply Min-Max Scaling to transform the features

into ttre range [0, 1].

(c) Display lhe first 5 rows of the scaled data-
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(14)
16. You are provided with a CSV file monthly-sales.csv

ourtaining tE following columns :

Montlu Sales.

(a) t-oad the daaset using Pandas and set the Month

colunrn as the DdeTme fudoc

(b) Plot the time series of Sales to visualize tends {d
seasonality.

(c) Check for stationaity using a rolling m€avtriance
plot or Augmented Dic,kty-Fuller test
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( ls )

17. You are provided with a CSV file student_scores.csv

trc fo[owing colunus :

Hours_Studie{ Previous_Score, CunenlScore.

(a) Load the dataset and split it into features

. (X = Hours_Studie4 Previous_Score) and target

(y = CurrenlScore).

@) Split the data into training and testing sets (80p/o

trafuL 20lo test).

(c) Build a Sequential Nalral N€tt^,otk with :

G) Inpltr lay€r rnatcbing the ntunber of femrcs

(D Orre hidden layer with l0 ner.rnons and ReLU

dit/ation

(O Outru layer witr I nsron (for regession)

@) Cbmpile the model using mean square4 error
(MSE) loss ad Admt otrimi"rr.

(e) Train the model for 50 epochs and display the

. tdning hiffiy.

hical Notebook and Viva-voce : 05
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