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Ql.

You are tasked with managing semi-structured data generafe%ﬁ'om
an online survey platform. The data mcludes% ing fields
depending on the survey type, such as user respmages,, iy
device info, and optional nested metadata. .

(a) Explam which type of database w(fmlg %@ most suitable for
storing this semi-structured data? %

o
(b) Using Python and the pymongozhgragg‘y write code snippets to:

1. Connecttoa MongoDB@ama fse called "survey db".

2. Insert a sample ¢ % fepresenting a user response,
including fields;, ﬁs%g id: . survey_id, response, timestamp, and
nested device ﬁgjg;rm"aﬁﬁn (type and OS).

3. Update the, documggn *for a specific user_id by adding a new
field revfew“ d’ with value True.

4. Delej;e,» “all docufhents where the device.type is "tablet”.
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Q2.

Your tear@ is byilding a search engine that indexes articles. The
searclygn iite is supposed to return articles based on keywords that
usezs%,npw% Sers might search for terms like "cars," "car," and
"4 utonmb es". Would you apply stemming or lemmatization to
axeduce the word variations in the search query? Justify your choice
»atig explain how it would improve the search engine ¢ results.
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Ifg)r each of the following scenarios, identify the most suitable type

»| of data visualization to effectively represent the data and briefly
"1 explain your choice:

a) Visualizing monthly sales trends of multiple products over the
past yeatr.

b) Comparing the distribution and outliers of customer ages in a
dataset.

across different cities.

¢) Showing the geographic concentration of customer purchases |
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d) Displaying the relationship between two numerical variables to
identify correlation,

¢) Comparing the performance metrics (precision, recall, F1-score)
of two classification models.

Q4.

A customer support center receives an average of 5 calls per hour.
Each call has a 10% chance of being a technical support request.

(a) Calculate the probability that exactly 2 out of 5 calls received in
an hour are technical support requests.

(b) Approximate the probability of exactly 2 technical support calls
occurring in an hour.
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Q5.

A dataset contains the following information about hours studied (x) 206 T B

and corresponding exam scores (y) for 5 students: p
#,
. . "@%’
Hours Studied (x) Exam scores (y) R
2 55 N
3 65 . M A
4 70 g e,
A

(a) Using the least squares method, find ' -%%inear regression
equation that predicts exam scores ba%gg@% rhétrs studied.
%, %y,
. : L, .
{b) Using your regression equat1pr?%§?e§f'late the predicted scores for

each student and compute ﬂ}g%g@’eé%h Squared Error (RMSE) of
your model. 4 %;;&» ’

%@*’”%f% ¢ e
(c) Explain the differénce b‘é%{’?éen Mean Squared Error (MSE) and

Root Mean Squared Efrge (RMSE). Which metric is generally
preferred for eyaﬁla ing regression models, and why?
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