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Q1. 
Choose the correct option for following questions. All the Questions are 

compulsory and carry equal marks  

1. If X is a Poisson variate and P(X=1)=P(X=2) ,then E(X2) is  

Option A: 1 

Option B: 5 

Option C: 8 

Option D: 6 

  

2.  

If 𝐴 = [
2 0 −1
0 2 0

−1 0 2
]  Eigen value of Adj. A are  

 

Option A: 5,6,2 

Option B: 2,3,6 

Option C: 5,3,6 

Option D: 1,3,6 

  

3. If 𝑓(𝑧) =
3𝑧2+𝑧

𝑧2−1
  , then residue of f(z) at z= -1 is   

Option A: 1 

Option B: -1 

Option C: 2 

Option D: -2 

  

4. The value of ∫
𝑐𝑜𝑠 𝜋𝑧

𝑧2−1
 𝑑𝑧

𝐶
  where C is the circle |𝑧| = 1/2  

Option A: πi 

Option B: 2 πi 

Option C: 0 

Option D: - πi                       

  

5.  According to Time shifting property of z-transform, if X(z) is the z-transform of 

x(n) then what is the z-transform of x(n-k)? 

Option A: z-kX(z) 
Option B: zkX(z)                               
Option C: X(z+k) 

Option D: X(z-k) 

  

6. The value of 𝑍−1 [
𝑧2

(𝑧−𝑎)(𝑧−𝑏)
] is 

Option A: 𝑎𝑛+1 − 𝑏𝑛+1

𝑎 + 𝑏
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2 | P a g e  
 

Option B: 𝑎𝑛+1 + 𝑏𝑛+1

𝑎 − 𝑏
 

Option C:  
𝑎𝑛+1 − 𝑏𝑛+1

𝑎 − 𝑏
 

Option D: 𝑎𝑛+1 + 𝑏𝑛+1

𝑎 + 𝑏
 

  

7. If a random variable X follows Poisson distribution such that P(X=0)=6P(X=3), find 
the mean and variance of the distribution.  

Option A: 𝑚𝑒𝑎𝑛 = 1, 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 = 1    
Option B: 𝑚𝑒𝑎𝑛 = 1, 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 = −1    
Option C: 𝑚𝑒𝑎𝑛 = 1, 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 = 2    
Option D: 𝑚𝑒𝑎𝑛 = 1, 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 = −2   

  

8. In normal distribution 

Option A: Mean = Median = Mode 

Option B: Mean < Median < Mode 

Option C: Mean> Median > Mode 

Option D: Mean ≠ Median ≠ Mode 

  

9. If the primal LPP has an unbounded solution then the dual has 

Option A: Unbounded solution 

Option B: Bounded solution 

Option C: Feasible solution 

Option D: Infeasible solution 

  

10. The value of  Lagrange’s multiplier  for the following NLPP is  

Optimize    

Subject to   

                  

Option A: 
 

Option B: 
 

Option C: 
 

Option D: 
 

 

 

Q2 

 

Solve any Four out of Six                                                5 marks each 

 

A 
Given 𝐴 = [

−2 2 −3
2 1 −6

−1 −2 0
], find the eigenvalues of A. Also find 

eigenvalues of      4𝐴−1 and eigenvector of 𝐴2 − 4𝐼  . 

B Evaluate ∫ (𝑥2 − 𝑖𝑦)𝑑𝑧 
1+𝑖

0
along the path (i) 𝑥2 = 𝑦  (ii) y = x 

C Find 𝑍{2𝑘  cos(3𝑘 + 2)} , 𝑘 ≥ 0. 

D 

The following table gives the number of accidents in a city during a 

week. Find whether the accidents are uniformly distributed over a week  

Day Sun Mon Tue Wed Thu Fri Sat Total 

889E42146FA7C781BE5DB15625C86976
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3 | P a g e  
 

No. of 

accidents 

13 15 9 11 12 10 14 84 

 

E 

Solve by Simplex Method 

 𝑀𝑎𝑥𝑖𝑚𝑖𝑠𝑒        𝑧 = 7𝑥1 + 5𝑥2 

Subject to         -𝑥1 − 2𝑥2 ≥ −6 

                         4𝑥1 + 3𝑥2 ≤ 12 

                          

                          𝑥1, 𝑥2 ≥ 0 

 

F 

Solve the following NLPP 

 𝑀𝑎𝑥𝑖𝑚𝑖𝑠𝑒               𝑧 = −2𝑥1
2 − 𝑥2

2 + 10𝑥1 + 4𝑥2 

       Subject to         2𝑥1 + 𝑥2 ≤ 5 

                                              𝑥1, 𝑥2 ≥ 0 

 

 

 

Q3 

 

Solve any Four out of Six                                                5 marks each 

 

A 

Find the Eigen values and Eigen Vectors of the following matrix. 

𝐴 = [
3 −1 1

−1 3 −1
1 −1 3

] 

 

B Evaluate ∫
𝑠𝑖𝑛 𝜋𝑧2+𝑐𝑜𝑠 𝜋𝑧2 

(𝑧−1)(𝑧−2)
 𝑑𝑧

𝐶
 where C is the circle |𝑧| = 3 

C 
Obtain inverse z-transform 

𝑧+2

𝑧2−2𝑧−3
 ,   1 < |𝑧| < 3 

 

D 

The height of six randomly chosen sailors are in inches: 

63,65,68,69,71,72. The height of 10 randomly chosen soldiers are: 

61,62,65,66,69,69,70,71,72 and 73. 

 

E 

Solve by the dual Simplex Method 

 𝑀𝑖𝑛𝑖𝑚𝑖𝑠𝑒  𝑧 = 6𝑥1 + 3𝑥2 + 4𝑥3 

Subject to       𝑥1 + 6𝑥2 + 𝑥3 = 10 

                       2𝑥1 + 3𝑥2 + 𝑥3 = 15 

                          𝑥1, 𝑥2 ≥ 0 

 

F 
Find the relative maximum or minimum of the function 

𝑧 =   𝑥1
2 + 𝑥2

2 + 𝑥3
2 − 8 𝑥1 − 10𝑥2 − 12𝑥3 + 100 

 

Q4 

 

Solve any Four out of Six                                                5 marks each 

 

A 

Show that the following matrix is diagonalizable. Also find 

the diagonal form and a diagonalizing matrix [
6 −2 2

−2 3 −1
2 −1 3

] 

B 
Evaluate ∫

4𝑧2+1

(2𝑧−3)(𝑧+1)2)𝐶
𝑑𝑧, 𝐶: |𝑧| = 4 using Cauchy’s residue 

theorem. 

C 
Find the inverse z-transforms of ;   

889E42146FA7C781BE5DB15625C86976
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D 

If the heights of 500 students is normally distributed with mean 68 

inches and standard deviation 4 inches, estimate the number of students 

having heights (i) greater than 72 inches 

(ii) less than 62 inches (iii) between 65 and 71 inches. 

 

 

E 

 

Using Simplex method  

Maximize  𝑧 = 10𝑥1 + 6𝑥2 + 5𝑥3 

Subject to      2𝑥1 + 2𝑥2 + 6𝑥3 ≤ 300 

                             10𝑥1 + 4𝑥2 + 5𝑥3 ≤ 600 

                                  𝑥1 + 𝑥2 + 𝑥3 ≤ 100 

     𝑥1,  𝑥2, 𝑥3 ≥ 0 

F 

Using Lagrange’s multiplier  

optimize 𝑧 = 4 𝑥1 + 6𝑥2 − 2  𝑥1
2 − 2 𝑥1 𝑥2 − 2𝑥2

2  

subject to 𝑥1 + 2𝑥2 = 2   
               𝑥1,  𝑥2 ≥ 0 
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