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SEMESTER END REGULAR/ SUPPLEMENTARY EXAMINATIONS (AR 23), April – 2026

	U.G.
	CSE, CSE (AI&ML), CSE (AI&DS)
	Degree
	Bachelor of Technology

	Academic Year
	2025-26
	Sem.
	4th 

	Course Code
	23MA404
	Course Title

	
	
	Probability and Statistics using Python

	Duration 
	3 Hours
	Maximum Marks
	70 (SEVENTY)


SECTION-I 
7 x 2 = 14 Marks
1. 
	No.
	Questions (a to g)
	RBT Level
	COs

	a
	List any two differences between mutable and immutable data types?
	Remember
	1

	b
	What is flattening in NumPy?
	Remember
	1

	c
	Define a random variable.
	Remember
	3

	d
	State Central Limit Theorem.
	Remember
	3

	e
	Define population.
	Remember
	4

	f
	What is sample?
	Remember
	4

	g
	What is the method of least squares?
	Remember
	6


SECTION-II 
4 x 14 = 56 Marks

	No.
	Questions (2 to 9)
	RBT Level
	COs
	Marks

	2
	(a)
	Given two arrays A= [1,2,3], B= [4,5,6]. Perform stacking and convert 1D array to 2D using reshape (). Also explain dimension changes.
	Understand
	1
	8M

	
	(b)
	Explain axioms of probability.
	Understand
	2
	6M

	OR

	3
	(a)
	Explain in detail about any 4  different visualization techniques using Pandas/Matplotlib.
	Understand
	1
	8M

	
	(b)
	A disease affects 1% of a population. A test is 95% accurate. If a person tests positive, find the probability that the person actually has the disease.
	Apply
	2
	6M

	
4
	(a)
	The average marks are 60 with standard deviation 8. Find:
a) Probability of scoring above 75 and write Python code 
b) Percentage of students scoring between 50 and 70 and write Python code
	Apply
	
3
	8M

	
	(b)
	Explain different terminology related to probability theory in data science and decision making.
	Understand
	2
	6M

	OR

	5
	(a)
	Explain in detail about different types of discrete probability distributions.
	Understand
	3
	8M

	
	(b)
	In a class, 60% are boys and 40% are girls. 30% of boys and 20% of girls play sports. Find the probability that a randomly selected student plays sports.
	Apply
	2
	6M

	6
	(a)
	Construct 95% confidence interval for mean when sample mean=100, σ = 15, n = 36.
	Apply
	4
	8M

	
	(b)
	Explain about Type-I and Type-II errors.
	Understand
	5
	6M

	OR

	
7
	(a)
	A population consists of 5, 7,11, and 15.  Find (i) all possible samples of size 2 that can be drawn with replacement from the population then find (ii) population mean (iii) population standard (iv) mean of sampling distribution of means.
	[bookmark: _GoBack]Apply 
	4
	8M

	
	(b)
	Explain in detail about the procedure to perform t-test for  significance of a single mean..
	Understand
	5
	6M

	
8
	(a)
	Compute the Pearson correlation between height and weight of 10 students.
Height= (150, 160, 165, 170, 155, 175, 180, 158, 168, 172)
weight =(50, 55, 60, 65, 52, 70, 75, 53, 63, 68)
	Apply
	6
	8M

	
	(b)
	Explain the chi-square test for independence. Derive the chi-square statistic, degrees of freedom, assumptions, and decision-making process. Using the following contingency table, test at 5% level whether gender and product preference are independent:
	
	Product X
	Product Y
	Product Z

	Male
	25
	30
	20

	Female
	28
	22
	25



	Apply
	5
	6M

	OR

	9
	(a)
	A sample of 8 employees from a company shows the following values for years of experience (X) and monthly productivity score (Y):
	X (Years):
	2
	3
	5
	4
	6
	8
	7
	10

	Y (Score):
	40
	45
	50
	48
	55
	60
	57
	70


Fit an equation of a straight line that best fits the data by using the least squares method.
	Apply
	6
	8M

	
	(b)
	A sample of 36 bulbs has an average lifetime of 820 hours. The population standard deviation is known to be 60 hours. Test at the 1% level of significance whether the population mean lifetime is 800 hours. Perform the Z-test.
	Apply
	5
	6M



***********

image1.png
GMR Institute of Technology ‘ nCMRIT

An Autonomous Institute Affiliated to INTU-GV e T on <

Engineers Today




