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=============================================================================      

Q1.  
The Eigen values of 4A-1 +2A + 3I where A= [

𝟏 𝟎
𝟐 𝟒

] are 

Option A: 9,12            

Option B: 9,15       

Option C:  6,3         

Option D:  8,13 

  

Q2. A test is conducted for 𝑯𝟎:  𝝁 = 𝟐𝟎 𝒘𝒊𝒕𝒉 𝝈 = 𝟒, 

𝒂 𝒔𝒂𝒎𝒑𝒍𝒆 𝒐𝒇 𝒔𝒊𝒛𝒆 𝟑𝟔  𝒉𝒂𝒔  𝒙̅ = 𝟐𝟏. 𝟒  𝒕𝒉𝒆𝒏 𝒕𝒉𝒆 𝒕𝒆𝒔𝒕 𝒔𝒕𝒂𝒕𝒊𝒔𝒕𝒊𝒄𝒔 𝒊𝒔  

Option A: 0.35 

Option B: 2.1 

Option C: 12.9 

Option D: 1.29 

  

Q3. 
If 𝑨 = [

𝟏 𝟎 𝟎
𝟏 −𝟏 𝟎
𝟏 𝟎 −𝟏

]  𝒕𝒉𝒆𝒏 𝒕𝒉𝒆 𝒎𝒊𝒏𝒊𝒎𝒂𝒍 𝒑𝒐𝒍𝒚𝒏𝒐𝒎𝒊𝒂𝒍 𝒊𝒔 

Option A: 𝑓(𝑥) = 𝑥2 − 1 
Option B: 𝑓(𝑥) = 𝑥2 + 1 
Option C: 𝑓(𝑥) = 𝑥2 + 𝑥 − 1 
Option D:  𝑓(𝑥) = 𝑥 − 1 
  

Q4.  The value of the integral ∫ (𝒙𝟐 − 𝒊𝒚)𝒅𝒛  𝒂𝒍𝒐𝒏𝒈 𝒕𝒉𝒆 𝒑𝒂𝒕𝒉 𝒚 = 𝒙 
𝟏+𝒊

𝟎
is 

Option A: 5

6
+

𝑖

6
 

 

Option B: 1

6
+

5𝑖

6
 

 

Option C: 1

6
+

𝑖

6
 

 

Option D:  5

6
−

𝑖

6
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Q5.  The Dual of the LPP       𝑴𝒊𝒏 𝒛 = 𝒙𝟏 + 𝟐𝒙𝟐  

                           𝑺. 𝒕           𝟑𝒙𝟏 − 𝟐𝒙𝟐 ≥ 𝟒 

  𝒙𝟏 + 𝟕𝒙𝟐  ≥ 𝟐 

 𝒙𝟏, 𝒙𝟐 ≥ 𝟎 

Option A: 𝑀𝑎𝑥  𝑤 =   𝑦1 + 2𝑦2 

 𝑆. 𝑡           4𝑦1 + 2𝑦2 ≤ 2 

               −2 𝑦1 + 7𝑦2 ≤ 3 

               𝑦1, 𝑦2 ≥ 0 

Option B: 𝑀𝑖𝑛  𝑤 =   4𝑦1 + 2𝑦2 

    𝑆. 𝑡           43𝑦1 + 2𝑦2 ≥ 2 

                    −2 𝑦1 + 7𝑦2 ≥ 3 

                               𝑦1, 𝑦2 ≥ 0 

Option C: 𝑀𝑖𝑛  𝑤 =   𝑦1 + 2𝑦2 

  𝑆. 𝑡           4𝑦1 + 2𝑦2 ≥ 2 

                −2 𝑦1 + 7𝑦2 ≥ 3 

                            𝑦1, 𝑦2 ≥ 0 

Option D:  𝑀𝑎𝑥  𝑤 =   4𝑦1 + 2𝑦2 

 𝑆. 𝑡           3𝑦1 + 𝑦2 ≤ 1 

             −2 𝑦1 + 7𝑦2 ≤ 2 

            𝑦1, 𝑦2 ≥ 0 

 

 

  

Q6. The mean and variance of a Binomial variate are 3 and 1.2 then 𝒏 =  
 

Option A: 3 

889E42146FA7C781BE5DB15625D4F7B2
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Option B: 4 

Option C: 5 

Option D:  6 

  

Q7. A continuous random variable X has the following probability density 

function   𝒇(𝒙) = 𝒌(𝒙 + 𝒙𝟐), 𝟎 ≤ 𝒙 ≤ 𝟐     𝒕𝒉𝒆𝒏 𝒌 = 

Option A: 3/14 

Option B: 14/3 

Option C: 4/27 

Option D:  1/14 

  

Q8. The function    𝒇(𝒛) =
𝟏

(𝒛−𝟏)𝟐(𝒛+𝟐)𝟑  𝒉𝒂𝒔                                         

Option A: 𝑃𝑜𝑙𝑒𝑠 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟 2  𝑎𝑡  𝑧 = −2 𝑎𝑛𝑑 𝑎 𝑝𝑜𝑙𝑒 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟 3 𝑎𝑡  𝑧 = 1 
Option B: 𝑃𝑜𝑙𝑒𝑠 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟 2 𝑎𝑡  𝑧 = 1 𝑎𝑛𝑑 𝑎 𝑝𝑜𝑙𝑒 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟 3 𝑎𝑡  𝑧 = 2 
Option C: 𝑃𝑜𝑙𝑒𝑠 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟 2 𝑎𝑡  𝑧 = −1 𝑎𝑛𝑑 𝑎 𝑝𝑜𝑙𝑒 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟 3 𝑎𝑡  𝑧 = 2 
Option D: 𝑃𝑜𝑙𝑒𝑠 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟 2  𝑎𝑡 𝑧 = 1 𝑎𝑛𝑑 𝑎 𝑝𝑜𝑙𝑒 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟 3 𝑎𝑡  𝑧 = −2 
  

Q9. If the basic variable satisfies the non-negativity constraint, then solution is                                                                                                                    

Option A: Degenerate  

Option B: Feasible 

Option C: Non-Degenerate 

Option D: Non-Feasible 

  

Q10. 

Based on the following data the calculated value of 
2 is  

 Smokers Non-Smokers Total 

Literates 83 57 140 

Illiterates 46 68 114 

Total 129 125 254 

 

Option A: 2.56 

Option B: 9.1691 

Option C: 6.35 

Option D:  11.31 
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Q2(20 

MARKS) 

Solve any FOUR out of SIX. Each question carries 05 marks 

A 
Verify Cayley-Hamilton theorem for the matrix  𝐴 = [

1 2 3
2 −1 4
3 1 −1

]  and hence find 𝐴−1 

B The average of marks scored by 32 boys is 72 with standard deviation 8 while that of 36 

girls is 70 with standard deviation 6. Test at 1% level of significance whether the boys 

perform better than the girls. 

C Evaluate ∫
𝑒2𝑧

(𝑧−1)(𝑧−2)
𝑑𝑧  𝑤ℎ𝑒𝑟𝑒 𝐶 𝑖𝑠 𝑡ℎ𝑒  𝑐𝑖𝑟𝑐𝑙𝑒  |𝑧| = 3.

𝐶
 

D Monthly salaries of 1000 workers have a normal distribution with mean 575 and a standard 

deviation of 75. Find the number of workers having salaries between 500 and 625 per 

month. Also find the minimum salary of the highest paid 200 workers. 

E Use Kuhn Tucker Method to solve the NLPP 

     𝑀𝑎𝑥 𝑧 = 2𝑥1
2 − 7𝑥2

2 − 16𝑥1 + 2𝑥2 + 12𝑥1𝑥2 + 7  

                           𝑆. 𝑡           2𝑥1 + 5𝑥2 ≤ 105 

𝑥1, 𝑥2 ≥ 0 

F Determine all basic feasible solutions to the following problem 

𝑀𝑎𝑥 𝑧 = 𝑥1 − 2𝑥2 + 4𝑥3  

                                          𝑆. 𝑡           𝑥1 + 2𝑥2 + 3𝑥3 = 7 

  3𝑥1 + 4𝑥2 + 6𝑥3 = 15 

 𝑥1, 𝑥2, 𝑥3 ≥ 0 
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Q3(20 

MARKS) 

Solve any FOUR out of SIX. Each question carries 05 marks 

A   𝐼𝑓 𝐴 = [ 2 3
−3 −4

]   find 𝐴50 

B Evaluate ∫
𝑑𝜃

5+3𝑠𝑖𝑛𝜃

2𝜋

0
 

C A discrete random variable has the probability density function given below 

𝑥 −2 −1 0 1 2 3 

𝑃(𝑋 = 𝑥) 0.2 𝑘 0.1 2𝑘 0.1 2𝑘 

Find  𝑘 , mean and Variance 

D Solve by Simplex Method  𝑀𝑎𝑥 𝑧 = 7𝑥1 + 5𝑥2  

                                          𝑆. 𝑡           𝑥1 + 2𝑥2 ≤ 6 

  4𝑥1 + 3𝑥2  ≤ 12 

 𝑥1, 𝑥2 ≥ 0 

E The means of two random samples of size 9 and 7 are 196.42 and 198.82 respectively. 

The sum of the squares of the deviations from the means are 26.94 and 18.73 

respectively. Can the samples be considered to have been drawn from the same 

population? 

F Evaluate ∫
(𝑧+4)2

𝑧4+5𝑧3+6𝑧2 𝑑𝑧 𝑤ℎ𝑒𝑟𝑒 𝐶 𝑖𝑠 𝑡ℎ𝑒 𝑐𝑖𝑟𝑐𝑙𝑒 |𝑧| = 1.
𝐶
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Q4(20 

MARKS) 

Solve any FOUR out of SIX. Each question carries 05 marks 

A 
  Prove that  𝐴 = [

−9 4 4
−8 3 4

−16 8 7
]  is diagonalizable.  Find the diagonal form D and the 

diagonalizing matrix M. 

B Find the Laurent’s series for  𝑓(𝑧) =
4𝑧+3

𝑧(𝑧−3)(𝑧+2)
  𝑣𝑎𝑙𝑖𝑑 𝑓𝑜𝑟 2 < |𝑧| < 3. 

C Fit a Poisson distribution to the following data 

𝑋 0 1 2 3 4 TOTAL 

𝑓 122 60 15 2 1 200 

 

D Solve by Big M Method  𝑀𝑎𝑥 𝑧 = 3𝑥1 + 2𝑥2  

                                          𝑆. 𝑡           2𝑥1 + 𝑥2 ≤ 2 

  3𝑥1 + 4𝑥2  ≥ 12 

 𝑥1, 𝑥2 ≥ 0 

 

E A continuous random variable has the following probability density function  

𝑓(𝑥) = {𝑘𝑒−𝑘𝑥, 𝑥 > 0, 𝑘 > 0
0       𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒

  

Find m.g.f and hence find the mean and variance. 

F The number of car accidents in a metropolitan city was found to be 20,17,12,6,7,15,8,5,16 

and 14 per month respectively. Use 
2 test to check whether these frequencies are in 

agreement with the belief that occurrence of accidents was the same during 10 months period. Test 

at 5% level of significance. 
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