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Note: (a) All questions are compulsory. e P @
(b) The candidate is allowed to make suitable numeric assumptions wherevzgg%:fgufr
Jor solving problems 5
(¢) Use of calculator is allowed. P | &544

Q; No Question ,;%,%%, [0 Marks

You are working on a sentiment analysis project for cujﬁn%er&‘ CO3 [5]
reviews of an e-commerce website. Before train %%@ﬁr

machine learning model, you need to preprocess the: ; dath.
Discuss the role of stemming and lemmat1zat10n in i yroving
Q1| text preprocessing for this task. Demonstrate, With# short code
smppet how both methods transform % w%}eﬁ words like
“running,” “studies,” and “better.” & % % o,

(a) Explain how a box plot helps, i dqgitﬁnng outliers during [ CO3 | [2+2+1]

data processing. a%% %}’ s,
“.‘% 5, o
(b) You are glven the folloti dataset of employee salaries (in
3): S
[25000, 27000, 2800,9 @06@ " 1000 32000, 33000, 100000]

Q2
Identify any outligr¥aiging the IQR rule
(c} Draw %ﬁﬂ%ntabﬁflabelled box plot for this data, clearly
1ndlcat1}g any ou ﬁhers

A rfpan is testing a new security system. Each login attempt | CO5 [2+3]
hds 2.97% chance of being successful.
4 (a "“”‘W?Iiféh probability distribution is suitable for modeling each
*fpf the following attempts? Explain briefly why.

K (i) a single login attempt?
(ii) the number of successful logins out of 50 attempts?

(b) Using the appropriate distribution(s):

1. What is the probability that a single login attempt fajls?

2. What is the probability that exactly 48 out of 50 login
attempts succeed?

3. Write Python code using scipy.stats to compute both
probabilities.

Page 1of2

T




A rescarcher is testing whether a new teaching method improves | CO5 [2]
student performance. The null hypothesis is that the method has
no effect. A sample of 40 students is tested, and the statistical
Q4 test yields a p-value of 0.03.
(a) Define the p-value in hypothesis testing.
(b) Explain what a p-value of 0.03 means in the context of this
study if the significance level is ¢=0.05.
A hospital is studying the relationship between number of hours | COS | [2+2+1]
of physical therapy per week (X) and mobility score
improvement (Y) in patients recovering from knee surgery. The
data for 6 patients is shown below:
Hours of Therapy (X)| Mobility Improvement Score (Y)
2 15
4 25
Q5 6 35
8 50
10 55
12 60
(a) Derive the best-fit regression line (Y = g&k
(b) Compute the Mean Squared Error () %s Gfgy the fitted line.
(c) Predict the mobility improvefs \‘% re for a patient
receiving 9 hours of therapy per w
For each of the following sce sﬁﬂentlfy the most suitable | CO4 [3]
type of data visnalization § %%é“* Vely represent the data and
briefly explain your cho1
(a) Showing the geogrs ncentration of customer purchases
Q6 across different citigs

(b) Displaying thi ‘!" sh1p between two numerical variables
to identify correlatione”

(©) Cornpan githe performance metrics (precision, recall, F1-
score) Qﬁg,wqg;claﬁlﬁcanon models.
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