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SECTION – A   (10 × 2 = 20) 

ANSWER ANY TEN QUESTIONS 

 

1. Define similar matrices 

2. State Cayley-Hamilton Theorem. 

3. Obtain the characteristic equation of the matrix [
2 −1 1

−1 2 −1
1 −1 2

] 

4. Find 𝑦𝑛 where 𝑦 =
2

2𝑥−1
 

5. If 𝑦 = (𝑎𝑥 + 𝑏)𝑚 then find 𝑦𝑛. 

6. Evaluate ∫
𝑑𝑥

(1+𝑥)3/2+(1+𝑥)1/2. 

7. Eliminate the arbitrary function from 𝑧 = 𝑓(𝑥2 + 𝑦2). 

8. Define singular integral. 

9. Define even function and odd function. 

10. Express 𝑓(𝑥) = 𝑥(−𝜋 < 𝑥 < 𝜋) as a Fourier series with period 2𝜋. 

11. What is Linear Programming Problem. 

12. Define feasible solution for a Linear programming problem. 

 

SECTION – B   (5 × 8 = 40) 

ANSWER ANY FIVE QUESTIONS 

 

13. Verify Cayley Hamilton Theorem for the matrix [
0 0 2
2 1 0

−1 −1 3
] . 

14. Evaluate ∫ √1 + 𝑥 − 2𝑥2𝑑𝑥. 

15. Eliminate the arbitrary function  𝑓 and  𝜙 from the relation 𝑧 = 𝑓(𝑥 + 𝑎𝑦) + 𝜙(𝑥 − 𝑎𝑦) 

16. Solve (𝑦2 + 𝑧2)𝑝 − 𝑥𝑦𝑞 = −𝑥𝑧. 

17.  Find a sine series for 𝑓(𝑥) = 𝑐 in the range 0 to  𝜋. 

18.  If 𝑓(𝑥) = {
−𝑥, −𝜋 < 𝑥 < 0
 𝑥,   0 < 𝑥 < 𝜋

, expand 𝑓(𝑥) as a Fourier series in the interval – 𝜋 to 𝜋.    

 Deduce that 
𝜋2

8
= 1 +

1

32 +
1

52 + ⋯. 

19. Solve using Graphical Method 

Maximize 𝑧 = 3𝑥 + 5𝑦 

Subject to constraints 

 3𝑥 + 2𝑦 ≤ 18 

             𝑥 ≤ 4 

                     𝑦 ≤ 6  

                  𝑥, 𝑦 ≥ 0 . 
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SECTION – C   (2 × 20 = 40) 

 ANSWER ANY TWO QUESTIONS   

 

20. a) Diagonalise the matrix [
2 2 0
2 1 1

−7 2 −3
]. 

    b) Evaluate ∫
3𝑥−2

√4𝑥2−4𝑥−5
𝑑𝑥. 

 

21. a) Find in the range – 𝜋 to 𝜋, a Fourier series for  

𝑦 = 1 + 𝑥, 0 < 𝑥 < 𝜋
𝑦 = −1 + 𝑥, −𝜋 < 𝑥 < 0.

 

   b) Solve the partial differential equation  𝑝 + 𝑞 = 𝑝𝑞. 

       

22. a) If 𝑦 = (𝑥 + √1 + 𝑥2)
𝑚

, prove that (1 + 𝑥2)𝑦𝑛+2 + (2𝑛 + 1)𝑥𝑦𝑛+1 + (𝑛2 − 𝑚2)𝑦𝑛 = 0 

   b) Solve using Simplex method 

     Maximize 𝑧 = 5𝑥1 + 2𝑥2 

      Subject to constraints 

 10𝑥1 + 2𝑥2 ≤ 2100 

     𝑥1 + 0.5𝑥2 ≤ 600 

             𝑥2 ≤ 800  

    𝑥1, 𝑥2 ≥ 0. 

 
     

 

 

 

 

 

 

 

 

 

 


