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Important Instructions: (a) Attempt ALL SIX questions (b) Assume data wherever necessary and mention in 
your answer script. 

Question 1: (4 Marks) 

At liT Kharagpur, as a measure of students' performance a 7-scale grading system using the following letter grades 
and corresponding grade points per credit, is followed: 

Performance Letter Grade Grade point per credit 
Excellent Ex 10 
Very good A 9 

Good B 8 
Fair c 7 

Average D 6 
Pass p 5 
Fail F 0 

Propose the membership functions for the performance of the student. 

Question 2: (4 Marks) 

In risk assessment we deal with characterizing uncertainty in assessing the hazard to human health posed by 
various toxic chemicals. Because the pharmacokinetics of the human body are very difficult to explain for long-term 
chemical hazards, such as chronic exposure to lead or to cigarette smoke, hazards can sometimes be uncertain 
because of scarce data or uncertainty in the exposure patterns. Let us characterize hazard linguistically with two 
terms: "low" hazard and "high" hazard: 

"Low" hazard = {0/1 + 0.3/2 + 0.8/3 + 0.1/4 + 0/5} 
"High" hazard = {0/1 + 0.1/2 + 0.2/3 + 0.8/4 + 0/5} 

Find the membership functions for the following linguistic expressions: 

(a) Low Hazard and not high hazard (b) Low hazard or high hazard. 

Question 3: (8 Marks) 

Let A and B be two fuzzy numbers whose membership functions are given in Figure 1. Calculate the fuzzy numbers 
A+ Band A*B. Also sketch the resultant fuzzy functions. 
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Quf#sti,pn 4: (8Marksj 
. ' ' 

You are given the fuzzy sets A and 8 on the real line ·as follows. 

··11 (Xi), Jl (Vi) 0 1: 4 .~ 4 5 6 
.. 

7 
A 0.0 0.1 0.6 0.8 0.9 0.7 . 0.1 0.0 
B. .0.0 1.0 0.7 0.5 0.2 0.1 0.0 ··o.o 

If x and yare real numbers d~fined by sets A and B, respectively, calculate the fuzzy· setC representiog the ~eal 
nu1,11bers·z given by (a) z = 3x·- 2 (b) z = x2 + l 

' > '\ 

Question 5: 
' -< "'"'·: • ,. 

(10Marks) 
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A carabq~rd., box. as sho-li~ in~.F·i~ure 2 is. to be designed to have a volume of 1.67 m3
. D~tennine the optimal Values 

of../, w and h so as to minimize the .amount of cardboard materials .. (Hint: Use the volurne constr.aint equation to 
eliminate one of the variables). · · ., 

~-'-"S,!~ 

.. Fiaure2 

Carry out step-by-:step calculations demonstrating Genetic Algorithm assuming initial population size of four. 
Accuracy of the variable is expected to be upto·one significant digits. Restrict your demonstration ·for single iteration 
only. · 

Question 6: (6 Marks)· 

Discuss abo~t the scheme of modeling. 
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