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PROCESS SIMULATION AND MODELING 
BRANCH(S) : META, MME 

Time : 3 Hours 
Max Marks : 70 

Question Code : Z278 
Answer Question No. 1 which is compulsory and any FIVE from the rest. 

The figures in the right-hand margin indicate marks. 
Assume suitable notations and any missing data wherever necessary. 

Answer all parts of a question at a place. 
 
 

1.  Answer the following questions : 2 x 10 
 (a) Define golden ratio in golden section search method.  
 (b) What is digital simulation ?  
 (c) What is mathematical modeling ?  
 (d) Write the advantages of numerical methods.  
 (e) What is degrees of freedom ?  
 (f) What is dichotomous search ?  
 (g) Write the advantages of Newton-Raphson method.  
 (h) Differentiate  between  explicit  and  implicitly  methods  of 

numerical integration algorithm. 
 

 (i) What is law of conservation of momentum ?  
 (j) What are the disadvantages of Fibonaci method ?  
    
2.  With suitable assumptions develop a mathematical model for a 

series  of  constant  holdup  CSTR  for  the  reaction, ܲ 
భሱሮ  ܳ,  to 

take place. Where, K1 is the first order rate constant. 
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3.  Discuss the importance & uses of mathematical models and its 

principle of formulation. 
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4.  Explain the following with help of an example. 

i. Stream connection matrix, 
ii. Process matrix, 
iii. Adjency matrix, and 
iv. Incidence matrix. 
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5.  Find the root between (3, 4) of x3 + 3x - 5 = 0, by using Regula-

Falsi method. 
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6.  Maximize the function, 2436)( 2  xxxf , with a minimum 
resolution  of  0.5  over  six  functional  evaluation.  The  optimal 
value of the function is assumed to lie in the range 25  x  0. 
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7.  Maximize the function, xxxf 2)( 2   over the interval – 3 ≤ 

x ≤  6  using  dichotomous search  method.  Assume  the  optimal 
tolerance to be less than 0.2 and we choose ε = 0.01. 
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8.  Write short notes on any TWO: 5 x 2 
 (a) Formulation of modeling  
 (b) Dichotomous search  
 (c) Euler’s integration  
 (d) LPP  
    
    -------------------  
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