


ENGT 3510. Advanced Statistics in Engineering Technology
Fall 2025
Assignment 2
Full Points: 160
Due Date: 23 September 2025
Instructions:
· Late submissions will incur a 20% deduction from the total points.
· No submissions will be accepted after the solutions have been uploaded.
· Show your work to receive the full points. Correct answers, without any step-by-step work, will not receive full points.

Question 1 (8+10+8+8 points)
Joint probability distribution of X and Y is given below. 
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a) Determine marginal probability distribution of 
b) Compute: E(X) and V(X)
c) Determine  and 
d) Determine 

Question 2 (5+5 points)
Define the following terms:
a) Marginal probability distribution
b) Conditional probability

Question 3 (6+9 points)
X and Y are independent, normal random variables with
 and .
Given that,

Determine the following:
a) E(Z)
b) V(Z)

Question 4 (10 points)
Is a zero correlation sufficient to conclude that two variables are independent? Justify your answer.

Question 5 (6+9 points)
 and  are independent, normal random variables with
 and .
Given that,

Determine the following:
a) 
b) 

Question 6 (9+6 points)
Suppose that X is a random variable with probability distribution

a) Determine the expected value of 
b) Determine the expected value of Y = 2X + 1.

Question 7 (12+4 points)
Investigate the correlation between layer thickness (mm) and tensile strength (MPa) in 3D printed parts.

	Layer Thickness (mm)
	Tensile Strength (MPa)

	0.10
	60

	0.12
	58

	0.14
	55

	0.16
	53

	0.18
	50

	0.20
	45

	0.22
	46

	0.24
	43

	0.26
	40

	0.28
	38

	0.30
	35

	0.32
	33

	0.34
	33

	0.36
	28

	0.38
	25



a) Calculate the correlation coefficient between layer thickness and tensile strength using MATLAB. Show the MATLAB function and the results.
b) Interpret the strength and direction of the Pearson correlation.

Question 8 (6+9 points)
Suppose that the random variable X has the continuous uniform distribution:


Find the distribution of the sample mean of a random sample of size 

Question 9 (10+12+8 points)
Let X be a lognormally distributed random variable with parameters:  
a) Use MATLAB to generate 1,000 independent samples, each of size , from the given lognormal distribution.
b) Compute the sample mean for each of the 1,000 samples. Create a histogram and a normal probability plot of the 1,000 sample means using MATLAB. Based on these plots, briefly discuss whether the Central Limit Theorem (CLT) appears to hold in this context.
c) Determine the theoretical distribution of the sample mean , and compare it with the results obtained from MATLAB. 

Submit your MATLAB script(s) used.
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