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Full Marks: 40         Time: 2 Hours     

The figures in the margin indicate full marks 

Symbols and Notations have their usual meaning 

1. Answer any five from the following questions:                                  2 × 5 = 10 

(a) Determine the interval of convergence of the power series  ∑ (−1) ௫


∞
ୀଵ . 

(b) Find 𝐿{𝑓(𝑡)}, where L is the Laplace operator and 𝑓(𝑡) = 𝑡. 

(c) Show that 𝐿(𝑒ି௧ cos 𝑡) =
௦ାଵ

௦మାଶ௦ାଶ
. 

(d) Write down the Bessel Equation of order 𝜇. 

(e) Define Queue in a Queuing System? 

(f) What is Sensitivity analysis? 

(g) Write down the Canonical form of Simplex method. 

(h) What is harbor System of  Queuing   Model? 

2. Answer any four from the following questions:                      5 × 4 = 20 

(a) Find Power series solution of Legendre’s equation. 

(b) Solve the initial value problem 𝑦ං + 7𝑦ඁ + 12𝑦 = 0;  𝑦(0) = 1 𝑎𝑛𝑑 𝑦ඁ (0) = 2 by Laplace transform 

method. 

(c) The optimal table of the LPP 

𝑀𝑎 𝑥 𝑍 = 2 𝑥ଵ + 3 𝑥ଶ + 0 𝑥ଷ + 0𝑥ସ 

Subject to the constraints 

𝑥ଵ + 2 𝑥ଶ + 𝑥ଷ =  2 

2 𝑥ଵ − 𝑥ଶ + 𝑥ସ = 3 

3 𝑥ଵ + 𝑥ଶ + 𝑥ହ = 5 

𝑥ଵ, 𝑥ଶ, 𝑥ଷ, 𝑥ସ, 𝑥ହ ≥  0; 

where 𝑥ଷ , 𝑥ସ , 𝑥ହ are slack variables, is given below. 

 

 



 

 

 

 

 

 

 

 

 

 

Using the sensitivity analysis, find the solution to the new problem obtained by deleting the third 

constraint 3𝑥ଵ + 𝑥ଶ ≤ 5. 

(d) Solve using simplex method 

𝑀𝑎𝑥𝑖𝑚𝑖𝑧𝑒 𝑍 = 3 𝑥ଵ + 2 𝑥ଶ + 𝑥ଷ 

Subject to the constraints 

2 𝑥ଵ + 𝑥ଶ + 𝑥ଷ ≤ 150 

2 𝑥ଵ + 2 𝑥ଶ + 8𝑥ଷ ≤ 200 

2 𝑥ଵ + 3 𝑥ଶ + 𝑥ଷ ≤ 320 

𝑥ଵ, 𝑥ଶ, 𝑥ଷ ≥ 0. 

(e) In an infinite storage queue system with one server (M/M/1): (FCFS/ ) 

Derive the following expressions (i) Expected number of customer in the system, 

(ii)  Expected number of customer in the queue, (iii) Expected waiting time in the system. 2+2+1 

(f) Find 𝐿ିଵ [−
ଶ

௦మ +
ଵ

௦ାଵ
]. 

 

3. Answer any one from the following questions:                                 10 × 1 = 10 

(a) (i) Show that 𝐿 { 𝑦ං}(𝑠 ) = 𝑠ଶ𝑌(𝑠) − 𝑠𝑦( 0) − 𝑦ඁ(0). 

(ii) State and Prove the Convolution theorem of Laplace Transform.                                                    5 + 5 

(b) (i) If a ≡ b  𝑚𝑜𝑑  𝑛    𝑎𝑛𝑑      𝑐 ≡   d mod  𝑛   𝑡ℎ𝑒𝑛  show    that          

a+ c b+ d mod n and ac bd mod n  . 

(ii) Find  
34117 mod 5 .                                                                                                              5 + 5 

 

 

Cost   2       3       0       0        0 

Variable  
1 2 3 4 5x x x x x  

Table 

No. 
BC  Basic 

variable 
BX  1 2 3 4 5      

0 

 

3 

2 

0 

2x  

1x  

5x  

1/5 

8/5 

0 

0       1      2/5      -1/5     0  

1       0      1/5        2/5    0 

0       0       -1         -1     1  

j jc Z  0       0      -8/5     -1/5    0       


