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Q. No. SECTION A (𝟓 × 𝟐 = 𝟏𝟎) 

Answer ANY FIVE questions 

CO KL 

1. State Cayley - Hamilton theorem. 1 1 

2. Solve the equation  𝑥3 − 12𝑥2 + 39𝑥 − 28 = 0. 1 1 

3. If 𝑦 = 𝑠𝑖𝑛ℎ−1𝑥 find 
𝑑𝑦

𝑑𝑥
 1 1 

4. Find the 𝑛𝑡ℎ derivative of 𝑦 = (𝑎𝑥 + 𝑏)𝑚 1 1 

5. Eliminate the arbitrary function from 𝑧 = 𝑓(𝑥2 + 𝑦2) 1 1 

6. Prove that 𝐸∇= ∇𝐸 = ∆ 1 1 

 
Q. 

No. 

SECTION B (𝟏𝟎 × 𝟏 = 𝟏𝟎) 

Answer ALL questions 

CO KL 

7. If 3 is the eigen value of the matrix 𝐴, then the eigen value of the matrix 

𝐴2 is ___________ 

a) 6                           b) 3                  c) 9                       d) none 

2 2 

8. If the matrix 𝐵 is similar to the matrix 𝐴, then 𝐴 and 𝐵 have the same 

____________ 

a) Diagonal       b) Rank       c) Trace          d) Characteristic equation 

2 2 

9. If  𝑥3 + 𝑝𝑥2 + 𝑞𝑥 + 𝑟 = 0 then the sum of the roots      𝛼 + 𝛽 + 𝛾 =
__________ 

𝑎)  𝑝                      b) −𝑝                          c) 𝑞                         d) none 

2 2 

10. If an equation remains unaltered when it is changed into its reciprocal, it is 

called a ___________ 

a) Reciprocal equation                   b) inverse equation                                    

c) algebraic equation                      d) none 

2 2 

11. 𝑠𝑖𝑛ℎ𝑥 = ___________________   

𝑎) 
1

2
(𝑒𝑥 − 𝑒−𝑥)     b) 

1

2
(𝑒𝑥 + 𝑒−𝑥)         c)  

(𝑒𝑥−𝑒−𝑥)

(𝑒𝑥+𝑒−𝑥)
              d) none 

2 2 

12. If 𝑦 = 𝑒𝑎𝑥 then 𝑦𝑛 = ____________ 

𝑎) 𝑒𝑎𝑥                    b)  𝑎𝑛. 𝑒𝑎𝑥                  c) 𝑎. 𝑒𝑎𝑥                  d) none 

2 2 

13. Eliminating a and b from 𝑧 = (𝑥 + 𝑎)(𝑦 + 𝑏)  then the resulting equation 

is ________________ 

𝑎) 𝑧 = 𝑝𝑞              b) 𝑧 = 𝑝                      c) 𝑧 = 𝑞                  d) none 

2 2 

14. Solve the equation 𝑥𝑝 + 𝑦𝑞 = 𝑧 

𝑎) ∅ (
𝑥

𝑦
,

𝑦

𝑧
) = 0                                      b) ∅(𝑥𝑦, 𝑦𝑧) = 0  

 c) ∅(𝑥 + 𝑦, 𝑦 + 𝑧) = 0                         d) none  

2 2 

15. ∆ = _________ 

𝑎) 1 − 𝐸                 b) 1 − 𝐸−1                c) 1 + 𝐸                   d) none 

2 2 

16. ∆𝑦𝑛 = ____________ 

𝑎)𝑦𝑛                       b) 𝑦𝑛 − 𝑦𝑛−1             c) 𝑦𝑛 + 𝑦𝑛−1           d) none 

2 2 

                           ..2 
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Q. No. SECTION C (𝟐 × 𝟏𝟓 = 𝟑𝟎) 

Answer ANY TWO questions 

CO KL 

17. Examine the eigen values and eigen vectors of the matrix 

[
7 0 −2
0 5 −2

−2 −2   6
] 

3 3 

18. (i) Solve   𝑥4 − 8𝑥3 + 14𝑥2 − 8𝑥 − 15 = 0 given that the sum of two 

roots is equal to the sum of the other two.  

(ii) Diminish the roots of the equation 𝑥4 − 4𝑥3 − 7𝑥2 + 22𝑥 + 24 = 0 

by 1 and hence solve the equation. (8+7) 

3 3 

19. (i) Evaluate the nth derivative of  𝑦 = sin (𝑎𝑥 + 𝑏) 

(ii) Evaluate 𝑦𝑛 where 𝑦 =
𝑥2

(𝑥−1)2(𝑥+2)
            (5+10) 

3 3 

20. (i) Solve 𝑝(1 + 𝑞2) = 𝑞(𝑧 − 1) 

(ii) Solve 𝑧 = 𝑝𝑥 + 𝑞𝑦 + √1 + 𝑝2 + 𝑞2          (7+8) 

3 3 

 
Q. No. SECTION D (𝟐 × 𝟏𝟓 = 𝟑𝟎) 

Answer ANY TWO questions 

CO KL 

21. 
Diagonalize the matrix [

2 2 0
2 1 1

−7 2 −3
] 

4 4 

22. Examine  the nth differential coefficient of 𝑐𝑜𝑠5𝜃 𝑠𝑖𝑛7𝜃 4 4 

23. Evaluate (i) ∫
𝑑𝑥

(𝑥+1)√𝑥2+𝑥+1
 

  (ii)  ∫ √(𝑥 − 3)(7 − 𝑥) 𝑑𝑥           (5+10) 

4 4 

24. Examine using Lagrange’s interpolation formula  

to find 𝑓(𝑥) when 𝑥 = 10 

𝑥 5 6 9 11 

𝑓(𝑥) 12 13 14 16 
 

4 4 

 
Q. No. SECTION E (𝟐 × 𝟏𝟎 = 𝟐𝟎) 

Answer ANY TWO questions 

CO KL 

25. Analyse Cayley – Hamilton theorem for the matrix     

𝐴 = [
1 −1 2

−2 1 3
3 2 −3

] 

5 5 

26. Solve the equation  

   2𝑥5 − 15𝑥4 + 37𝑥3 − 37𝑥2 + 15𝑥 − 2 = 0 

5 5 

27. Find the general solution of (𝑦 + 𝑧)𝑝 + (𝑧 + 𝑥)𝑞 = 𝑥 + 𝑦 5 5 

28. Use Newton’s forward formula to find  𝑦 when 𝑥 = 142 given that  

𝑥 140 150 160 170 180 

𝑦 3.685 4.854 6.302 8.076 10.225 
 

5 5 

 

 
 


