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I. Answer any five of the following:                                                            (5X2=10) 

                                                        

1. Find the rank of the matrix [
1 2 3 1
2 4 6 2
1 2 3 2

]  

 

2. Find the eigen values of 𝐴 = [
2 0 1
0 2 0
1 0 2

] 

 

3. Evaluate 𝐷𝑛(𝑒𝑥 sinh 𝑥  𝑐𝑜𝑠𝑥)   

 

4. If 𝑦 = tan−1 (
1+𝑥

1−𝑥
) then show that (1 + 𝑥2)𝑦2 + 2𝑥𝑦1 = 0                                                                                                                   

5. Find the constant 𝑐 of Rolle’s theorem for the function 𝑓(𝑥) = 𝑥2(1 − 𝑥)2 in (0,1) 

6. Evaluate lim
𝑥→1

(
𝑥

𝑥−1
−

1

𝑙𝑜𝑔𝑥
) 

7. If 𝑢 = 𝑥3 − 3𝑥𝑦2 + 𝑥 + 𝑒𝑥𝑐𝑜𝑠𝑦 + 1 show that 
𝜕2𝑢

𝜕𝑥2 +
𝜕2𝑢

𝜕𝑦2 = 0 

8. If 𝑥 = 𝑟𝑐𝑜𝑠𝜃, 𝑦 = 𝑟𝑠𝑖𝑛𝜃, 𝑧 = 𝑧  evaluate Jacobian of 𝑥, 𝑦, 𝑧  𝑤𝑖𝑡ℎ 𝑟𝑒𝑠𝑝𝑒𝑐𝑡 𝑡𝑜 𝑟, 𝜃, 𝑧. 

 

II. Answer any two of the following:                                                            (2X5=10) 

 

9. Find the rank of the matrix 𝐴 = [
1 1 1 2
2 1 −3 −6
3 −3 1 2

] by reducing to                      

normal form. 

 

10. Test the consistency and solve the system of equations.    

             𝑥 + 𝑦 + 𝑧 = 6, 3𝑥 + 𝑦 + 𝑧 = 8, 𝑥 − 𝑦 + 2𝑧 = 8 

   

9. State Cayley-Hamilton theorem.  Find the inverse of the matrix 𝐴 = [
1 −2
5 −4

]  by 

using Cayley-Hamilton theorem.                              
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III. Answer any two of the following:                                                                (2X5=10) 

 

10.  Find the nth derivative of (a) 
𝑥2

(𝑥+1)2(𝑥+2)
       (b) 𝑠𝑖𝑛4𝑥𝑠𝑖𝑛𝑥                (3+2) 

11. Derive the nth derivative of 𝑦 = 𝑒𝑎𝑥sin (𝑏𝑥 + 𝑐) hence evaluate the nth derivative 

of 𝑦 = 𝑒𝑥𝑠𝑖𝑛2𝑥. 

12.  If  𝑦 = sin (𝑚 sin−1 𝑥) then show that                                                                     

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

 

IV. Answer any two of the following:                                                                (2X5=10) 

 

13. State and prove Lagrange’s mean value theorem. 

14. Verify Cauchy’s mean value theorem for the functions 
1

𝑥2  𝑎𝑛𝑑 
1

𝑥
 in the interval 

(𝑎, 𝑏). 

15. Expand 𝑒𝑠𝑖𝑛𝑥 using Maclaurin’s theorem up to the term containing 𝑥4. 

 

V.  Answer any two of the following:                                                               (2X5=10) 

 

16. If 𝑢 = 𝑓(𝑟) and 𝑥 = 𝑟𝑐𝑜𝑠 𝜃, 𝑦 = 𝑟𝑠𝑖𝑛𝜃 show that 
𝜕2𝑢

𝜕𝑥2 +
𝜕2𝑢

𝜕𝑦2 = 𝑓′′(𝑟) +
1

𝑟
𝑓′(𝑟) 

17.  State Euler’s theorem for homogeneous functions and                                         

If 𝑢 = tan−1 (
𝑥3+𝑦3

𝑥−𝑦
)   then show that 𝑥

𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
= sin 2𝑢. 

18.  Expand 𝑒𝑥𝑠𝑖𝑛𝑦 in Taylor’s series around the origin up to 4 terms. 

 ----------------------------------------------------------------------------------------------------- 

                            

 

 

 


