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

compulsory and carry equal marks  

  

1. The region of rejection of the null hypothesis 𝐻0 is known as 

Option A: Critical region 

Option B: Favourable  region 

Option C: Domain 

Option D: Confidence region 

  

2. Sample of two types of electric bulbs were tested for length of life and the 

following data were obtained  

 

The absolute value of test statistic in testing the significance of difference 

between means is 

 

 Size Mean SD 

Sample 1 8 1234 h 36 h 

Sample 2 7 1036 h 40 h 

Option A: t=10.77 

Option B: t=9.39 

Option C: t=8.5 

Option D: t=6.95 

  

3. If X is a poisson variate such that 𝑃(𝑋 = 1) = 𝑃(𝑋 = 2), then 𝑃(𝑋 = 3) is 

Option A: 4𝑒2

3
 

Option B: 4𝑒2 

Option C: 4

3𝑒2
 

Option D: 4

𝑒2
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4. 
If 𝐴 = [

1 0 0
0
0

2 0
0 3

] , Then following is not the eigenvalue ofadj A. 

Option A: 6 

Option B: 2 

Option C: 4 

Option D: 3 

  

5. 
For the matrix[

2 −1 1
1
1

2 −1
−1 2

] the eigenvector corresponding to the distinct 

eigenvalue 𝜆 = 2 is 

Option A: 
[
1
1
1

] 

Option B: 
[−

1
1
1

] 

Option C: 
[
2
1
1

] 

Option D: 
[
1
2
1

] 

  

6. The necessary and sufficient condition for a square matrix to be diagonalizable is 

that for each of it’s eigenvalue  

Option A: algebraic multiplicity > geometric multiplicity 

Option B: algebraic multiplicity = geometric multiplicity 

Option C: algebraic multiplicity < geometric multiplicity 

Option D: algebraic multiplicity ≠ geometric multiplicity 

  

7. If the characteristic equation of a matrix A of order 3 × 3 is 𝜆3 − 7𝜆2 + 11𝜆 −
5 = 0, then by the Cayley-Hamilton theorem 𝐴−1 is equal to  

Option A: 1

5
(𝐴3 − 7𝐴2 + 11A) 

Option B: 1

5
(𝐴2 + 7𝐴 + 11I) 

Option C: 1

5
(𝐴3 + 7𝐴2 + 11A) 

Option D: 1

5
(𝐴2 − 7𝐴 + 11I) 

  

8. Value of an integral ∫ (𝑥2 − 𝑖𝑦)𝑑𝑧
1+𝑖

0
 along the path 𝑦 = 𝑥2 is 

Option A: 5

6
−

𝑖

6
 

Option B: 
−

5

6
−

𝑖

6
 

Option C: 5

6
+

𝑖

6
 

Option D: −5

6
+

𝑖

6
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9. Integral ∫
5𝑧2+7𝑧+1

𝑧+1
 𝑑𝑧 along a circle |𝑧| =

1

2
is equal to  

 

Option A: 1 

Option B: -1 

Option C: 3/2 

Option D: 0 

  

10. Analytic function gets expanded as a Laurent series if the region of convergence 

is  

Option A: Rectangular 

Option B: Triangular 

Option C: Circular 

Option D: Annular 

  

11. Residue of 𝑓(𝑧) =
𝑧2

(𝑧+1)2(𝑧−2)
 at a pole 𝑧 = 2 is 

Option A: 4/9 

Option B: 2/9 

Option C: 1/2  

Option D: 0 

  

12. 
z-transform of an unit impulse function 𝛿(𝑘) =

1 ,       𝑎𝑡 𝑘 = 0
 0 ,    𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 

 is 

Option A: 1 

Option B: 0 

Option C: -1 

Option D: K 

  

13. 𝑧{sin(3𝑘 + 5)}, 𝑘 ≥ 0   is 

Option A: 𝑧2 sin 2 − 𝑧 sin 5

𝑧2 − 2𝑧𝑐𝑜𝑠 3 + 1
 

Option B: 𝑧2 sin 5 + 𝑧 sin 2

𝑧2 − 2𝑧𝑐𝑜𝑠 3 + 1
 

Option C: 𝑧2 sin 5 − 𝑧 sin 2

𝑧2 − 2𝑧𝑐𝑜𝑠 3 + 1
 

Option D: 𝑧2 sin 2 + 𝑧 sin 5

𝑧2 − 2𝑧𝑐𝑜𝑠 3 + 1
 

  

14. The inverse z-transform of 𝑓(𝑧) =
𝑧

(𝑧−1)(𝑧−2)
      , |𝑧| > 2   is 

Option A: 2𝑘 − 2 

Option B: 2𝑘 − 1 

Option C: 2𝑘 + 1 

Option D: 2𝑘 + 2 

  

15. If the basic solution of LPP is 𝑥 = 1, 𝑦 = 0 then the solution is  

Option A: Feasible and non-Degenerate 

Option B: Non-Feasible and Degenerate 

Option C: Feasible and Degenerate 

Option D: Non-Feasible and non-Degenerate 
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16. 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 

  

17. Dual of the following LPP is  

Maximize 𝑧 = 2𝑥1 + 9𝑥2 + 11𝑥3 

Subject to 

𝑥1 − 𝑥2 + 𝑥3 ≥ 3
−3𝑥1 + 2𝑥3 ≤ 1

2𝑥1 + 𝑥2 − 5𝑥3 = 1
 

𝑥1, 𝑥2, 𝑥3 ≥ 0 

Option A: Minimize 𝑤 = −3𝑦1 + 𝑦2 + 𝑦′ 

Subject to 

−𝑦1 − 3𝑦2 + 2𝑦′ ≥ 2

𝑦1 + 𝑦′ ≥ 9

−𝑦1 + 2𝑦2 − 5𝑦′ ≥ 11

 

𝑦1, 𝑦2 ≥ 0, y’ unrestricted 

Option B: Minimize 𝑤 = −3𝑦1 + 𝑦2 + 𝑦3 

Subject to 

−𝑦1 − 3𝑦2 + 2𝑦3 ≥ 2
𝑦1 + 𝑦3 ≥ 9

−𝑦1 + 2𝑦2 − 5𝑦3 ≥ 11
 

𝑦1, 𝑦2 , 𝑦3 ≥ 0 

Option C: Minimize 𝑤 = 2𝑦1 + 9𝑦2 + 11𝑦′ 

Subject to 

−𝑦1 − 3𝑦2 + 2𝑦′ ≥ 3

𝑦1 + 𝑦′ ≥ 1

−𝑦1 + 2𝑦2 − 5𝑦′ ≥ 1

 

𝑦1, 𝑦2 ≥ 0, y’ unrestricted 

Option D: Minimize 𝑤 = 2𝑦1 + 9𝑦2 + 11𝑦3 

Subject to 

−𝑦1 − 3𝑦2 + 2𝑦3 ≥ 3
𝑦1 + 𝑦3 ≥ 1

−𝑦1 + 2𝑦2 − 5𝑦3 ≥ 1
 

𝑦1, 𝑦2 ≥ 0, y’ unrestricted 

  

18. Consider the NLPP: 

Maximize 𝑧 = 𝑓(𝑥1, 𝑥2), subject to the constraint ℎ = 𝑔(𝑥1, 𝑥2) − 𝑏 ≤ 0. 

Let 𝐿 = 𝑓 − 𝜆𝑔, then the Kuhn-Tucker conditions are 

Option A: 𝜕𝐿

𝜕𝑥1
≥ 0,

𝜕𝐿

𝜕𝑥2
≥ 0, 𝜆ℎ ≥ 0, ℎ ≥ 0, 𝜆 ≥ 0 

Option B: 𝜕𝐿

𝜕𝑥1
= 0,

𝜕𝐿

𝜕𝑥2
= 0, 𝜆ℎ = 0, ℎ ≤ 0, 𝜆 ≥ 0 

Option C: 𝜕𝐿

𝜕𝑥1
= 0,

𝜕𝐿

𝜕𝑥2
= 0, 𝜆ℎ ≥ 0, ℎ ≤ 0, 𝜆 ≤ 0 

Option D: 𝜕𝐿

𝜕𝑥1
≥ 0,

𝜕𝐿

𝜕𝑥2
≥ 0, 𝜆ℎ ≥ 0, ℎ ≥ 0, 𝜆 = 0 

  

19. In a non-linear programming problem, 

Option A: All the constraints should be linear 

Option B: All the constraints should be non-linear 
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Option C: Either the objective function or atleast one of the constraints should be non-linear 

Option D: The objective function and all constraints should be linear. 

  

20. Pick the non-linear constraint 

Option A: 𝑥𝑦 + 𝑦 ≥ 7 

Option B: 2𝑥 − 𝑦 ≤ 5 

Option C: 𝑥 + 𝑦 ≤ 6 

Option D: 𝑥 + 2𝑦 = 9 

 

Subjective/descriptive questions 

Q2 
(20 Marks ) 

Solve any Four out of Six5 marks each 

 

A 

In an exam taken by 800 candidates, the average and standard deviation of 

marks obtained (normally distributed) are 40% and 10% respectively. What 

should be the minimum score if 350 candidates are to be declared as passed 

B 
If A= [

2 1 1
0
1

1 0
1 2

] , By using Cayley-Hamilton theorem find the matrix 

represented by 𝐴8 − 5𝐴7 + 7𝐴6 − 3𝐴5 + 𝐴4 − 5𝐴3 + 8𝐴2 + 2𝐴 + 𝐼 

C 

Evaluate the following integral using Cauchy-Residue theorem. 

𝐼 = ∫
𝑧2+3𝑧

(𝑧+
1

4
)

2
(𝑧−2)

𝐶
𝑑𝑧  where c is the circle |𝑧 −

1

2
| = 1 

D Obtain inverse z-transform 
𝑧+2

𝑧2−2𝑧−3
 ,   1 < |𝑧| < 3 

E 

Solve by the Simplex method 

Maximize 𝑧 = 10𝑥1 + 𝑥2 + 𝑥3 

Subject to 
𝑥1 + 𝑥2 − 3𝑥3 ≤ 10
4𝑥1 + 𝑥2 + 𝑥3 ≤ 20

 

𝑥1, 𝑥2, 𝑥3 ≥ 0 

F 

Using Lagrange’s multipliers solve the following NLPP 

Optimise 𝑧 = 4𝑥1 + 8𝑥2 − 𝑥1
2 − 𝑥2

2 

Subject to 𝑥1 + 𝑥2 = 2 

𝑥1, 𝑥2 ≥ 0 

 

 

Q3 
(20 Marks ) 

Solve any Four out of Six5 marks each 

 

A 

When the first proof of 392 pages of a book of 1200 pages were read, the 

distribution of printing mistakes were found to be as follows. 

 

Fit a poisson distribution to the above data and test the goodness of fit. 

 

No of 

mistakes in 

page (X) 

0 1 2 3 4 

No. of pages 

(f) 

275 72 30 7 5 
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B Show that the matrix [
4 6 6
1

−1
3 2

−5 −2
] is not diagonalizable. 

C 
If 𝑓(𝑧) =

𝑧−1

(𝑧−3)(𝑧+1)
 obtain Taylor’s and Laurent’s series expansions of f(z) 

in the domain    |𝑧| < 1&1 < |𝑧| < 3 respectively. 

D If 𝑓(𝑘) =
1

2𝑘 ∗
1

3𝑘     find 𝑧{𝑓(𝑘)}, 𝑘 ≥ 0 

E 

Solve using dual simplex method  

Minimize 𝑧 = 2𝑥1 + 2𝑥2 + 4𝑥3 

Subject to 

2𝑥1 + 3𝑥2 + 5𝑥3 ≥ 2
3𝑥1 + 𝑥2 + 7𝑥3 ≤ 3
𝑥1 + 4𝑥2 + 6𝑥3 ≤ 5

 

𝑥1, 𝑥2, 𝑥3 ≥ 0 

F 

Solve following NLPP using Kuhn-Tucker method 

Maximize 𝑧 = 2𝑥1
2 − 7𝑥2

2 − 16𝑥1 + 2𝑥2 + 12𝑥1𝑥2 + 7 

Subject to 2𝑥1 + 5𝑥2 ≤ 105 

𝑥1, 𝑥2 ≥ 0 
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Question 

Number 

Correct Option 

(Enter either ‘A’ or ‘B’ 

or ‘C’ or ‘D’) 

Q1. A 

Q2. B 

Q3. C 

Q4 C 

Q5 A 

Q6 B 

Q7 D 

Q8. C 

Q9. D 

Q10. D 

Q11. A 

Q12. A 

Q13. C 

Q14. B 

Q15. C 

Q16. D 

Q17. A 

Q18. B 

Q19. C 

Q20. A 

 


