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Section A

1.    (a)    Given the following data ofstudents' test scores:

importnumpyasnp
scoles=np.array([45,56,67,89,90,91,92,94,95,96,99,100,45,47,48])

Write Python commands to:

i)      ComputeQI, Q3,andlQR
ii)      Identify the lower and upper bounds for detecting outhers using the

I.5 x IQR rule.
iii)      Display the outlier values (if any).

@)    Consider the following data of the number ofsfudents enrolled in different
B.Voc courses:

courses=['WebDesign','DataAnalytics','Banking','Retai]Management',
'SoftwareDevelopment']

students = [120, 90, 80,loo,  I 10]

Write fython colnmands to:

(i)Createahorizontalbarchatforstudentenrollment.
(ii)Aunotateeachbarwithitsrespectivevalue.

(iii)Changethefiguresizeto(8,5).
(iv)Assignthetitle"StudentEnrollmentinB.VocCourses''

(5)
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(c)    What is sampling? Discuss the three types of sampling

(d)CreatetwoNuinpyarraysarrlandarr2ofsize3x3each.Perfomelement-
wiseaddition,multiplication,anddivision.

(e)whatdoyouunderstandbymulti-levelinderinginPandas?Explainwith
example

(I)    Consider the following DataFrame:
import pandas as pd
data=pd.DataFrane({

'Department':['HR','m','IT','IT,'Sales','Sales'],
'Employee': ['A', '8', 'C', 'D', 'E', `F'],
'Salary':[45000,55000,60000,6500o,5oooO,52ooo]

))

Write Python commands to :
i)      Group data by Department and calculate the average salay of each

department.
ii)      Display the maximum salary from each department.
iii)      Rename the grouped column as `Avg_Salary'.

Section 8

(5)

(5)

(7)
2.    (a)    Writepythoncommandsto:

i)      Import a csv file named employee.csv into a pandas DataFrame
called empl oyee_df.

ii)      Display the first five I.ecords of the datafrane.
iii)      Compute and display the median of each numeric column in the

DataFrame.

(b)    Consider the following code:

df=pd.DataFrame({
'Category':  ['A', 'A', '8', '8', 'C', 'C'],
'Value': [10, 20, 30, 25, 40, 35],
'Discount': [2, 3, 5, 4, 6, 5|

))

WritePythoncormandsto:

i)      Group the data by category and calculate the sum and mean of both

ii)      Use the aggo function to compute min of value and man of Discount.
colurms.

iii)      Display the final grouped DataFrane with appropriate cohi labels.

(8)
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3.    (a)    Explain the difference between variance and standard deviation whh an
example using Nunfty arrays.

(b)    Write a fython program using pandas and Numpy to:

i)      Create a DataFrame of5 rows and 4 columns containing random
numbers in the range I to 50.

ii)       Assign customrowlabels as ['L1', 'L2', 'L3', 'L4', 'L5'] and column
names as ['Col_A', 'Col_B', 'Col_C', 'Col_D'].

iii)      Display the DataFrame.

4.    (a)    What is normalizalon and standardization? Why are they required in data
preprocessing?

a)    Consider the following Numpy arrays:

import numpy as np

al = np.array([[2,
a2 = np.anay([[1,

Give the output of the following commands:

i)        a2[1,:]
ii)     -all:,-1]

iii)       al*2
iv)       a2=8
v)      a2[0, l] = 99 -What change will occurin anay a2 after executing

this statement?

5.    (a)    Consider the following pandas series showing the sales (in lakhs) of different
shops,

Shop_A
Shop_B
Shop_C
Shop_D
Shop_E

Write Python commands to:

i)      Display the shops having sales greaterthan 80.
ii)      Display theindexlabels.

iii)      Assign the name 'Shop_Name' to the index.

(7)
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@)   Create a DataFrame with Employee Name, Department, and salary.

Perform the following operations:

i)      Sort employees by salary in descending order.
ii)      Add anew column "Bonus'' (Bonus = 10% ofsalay).
iii)      Drop the column "Department".
iv)      Renamethe colurms:`Employee Nane' + 'Employee_Name' ,

`Salay' + 'Monthly_Salary'.

6.    (a)    Consider a csv file named inventory.csv that contains product
data with colurms:
Product_ID,Product_Nane,Category,Price,andQuantity(60rows).

Write Python cormands to :
(i)Readthefileinventory.csvintoaDataFramenameditems.
(ii)   Display the flrst 8 rows of the dataset.
(iii)Generatethesummarystatistics(likemean,std,min,max)forall

nuneric colurms.
(iv)   Delete all rows where all column values are missing.
(v)   Detect and display any duplicate product entries.

(b)    Write python code to:
(i)   Generate a Numpy array data containing 60 floating-point

values uniformly
distributed between 10 and 50.

(ii)   Divide the data into 5 equal-width bins.
(iii)   Assign labels to the bins as:

[VeryLow','Low','Mediun','Hich','VeryHigh'].
(iv)Roundthefloatingvaluesto2decimalplacesanddisplayboththe

data and their assigned bin labels.

7.    (a)    Write python code usingNumpy to:
(i)Createa3DNumpyarraydataofsize2x3x4containing

I.andom numbers between 1 and 50.
(ii)   Ti.anspose the array.
(iii)Swapaxis1withanis2andprintthenewshapeofthearray.
(iv)   Display the The data type of alfay elements in the array

(b)Youhaveafilesales.txtwherevaluesareseparatedbysemicolons(;):
product; price; quantity
pen;10;100
pencil;5;200
Write code to read it correctly and display the DataFrame.

(8)
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