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CcLO - 1: Apply fund: mental programming constructs to st
Q. #1. Euclidean distance®s a widely used measure in many Al-based algorithms. Using any two

lists of your choice, 'computé the Euc¢lidean distance betwetn them. [02 Marks]

olve basic computational problem

Q. # 2. Design an Al-oriented input processing loop that continuously accepts numerical data
samples (e.g., sensor readings or feature values) from the user until a sentinel value of 0 is
encountered, and then computes the minimum value among all the collected inputs. [02 Marks]

Q. # 3.- Write a program _that defines a function calculation() which accepts a NumPy vector of
humerical features, validates its dimensionality, and computes the average using NumPy’s

vectorized operations. [02 Marks]
Q. # 4. Dry run the following Python programs and write output. [04 Marks]
r=10 while(i < 10): def foo(e): f=True
for i in range(r): i=itl if e >=10: g = False
print(i % 2 == 0) r=i%2 r=ell2 h = True
ifr=—20: while(True): print(f or g and not h)
print(“even”) i=r
else: while(r > 0):
print(*“‘odd™) print(“Hello”)
r=r-1
break
foo(11)
foo(9)
yriented programming

Q. # 5. Write a Python program that follows the Object-Oriented Programming paradigm 10
simulate a Dice Rolling Game. The program should define appropriate classes for the game and
players, allow Player 1 to roll a dice, generate a random dice roll for Player 2, compare the outcomes

using the rule that the player with the higher number wins (same numbers result in a tie). and
[05 Marks]

display the final result.

e/

Q. # 6. Write a Python program that uses the Object-Oriented Programming (OOP) paradigm
to perform data binning and statistical analysis on numerical inputs. The program should define
[05 Marks]

a class (e.g., BinningAnal yzer) that:



= Prompts the user to enter the value ofn (total number of integers)
Accepts n integers in the range [1-1000]
Categorizes the input values into the following bins:
o Bin-1: <200
o Bin-2: 200-399
o Bin-3: 400 - 599
o Bin-4: 600 - 799
o Bin-5: 800'— 1000 A
« Computes the count and percentage of values falling into each bin using class methods

.

# 7. Write Python code using Pandas 10 load the students:csv file into a Dalarfamc.‘disph} the
hrsr. three rows, list the unique departments. filter and display records where the GPA is greater
than 3.0, and sort the DataFrame by GPA in descending order. The file Lommm the following

features: 105 Marks|
StudentlD (integer), Name (string), Department (string), GPA (float), Credits (integer)

(CLO-3: Clarify deep learning techniques for building Al a pplications.)

Q. # 8. The following diagram represents a feed-forward neural network with one hidden layer:

{05 Marks]
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Q. #09.Cana neural network be used to mode? the following machine learning algorithms? [f so
state the neural network structure (how many hidden layers are required) and the activation ’
function(s) used at the internal and output nodes. If not, describe why not. [05 Marks)

(a) Linear regrcssiop

(b) Logistic regression o
‘ isti ressio

¢) L1-regularized l0gIStC regr

((d)) State why non-linearity is important fgr neural networks ?

(e) Why mean square error (i.e. cost function of perceptron) may not be useful to learn neurons?

pose we have the following composite function: [05 Marks]

Q. # 10. Sup
f(x) = sin (3x* + 2x)

We can apply the chain rule to find the derivative f'(x). The chain rule states that if you have a

composition of functions f(x) = g€h(x)), then derivative is given by f'(x) = g’(h(x)) h'(x)

We can break it down like g(w) = sin (1) and h(x) = (3x* + 2x) . Calculate it using chain rule.
Once you have the derivative, also calculate its second derivative.

Q. #11. Pass the following RGB image through the convolution layer include operations in sequence
Convolution-> ReLU-> Max Pooling, and compute the output. Show all your working.  [10 Marks]

Input Image Filter
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