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  PART - A (10  2 = 20 Marks) 

Answer ALL Questions 
Marks 

K –  

Level 
CO 

1. 
The product of two eigen values of the matrix A =  

6 2 2
2 3 1
2 1 3

  is 16. Find the 

third Eigen value of A. 

2 K1 CO1 

2. State Cayley - Hamilton Theorem. 2 K1 CO1 

3. State Sandwich Theorem. 2 K2 CO2 

4. 
Evaluate lim𝑡→0

 𝑡2+9−3

𝑡2 . 
2 K2 CO2 

5. 
Evaluate  𝑠𝑖𝑛6 𝑥 𝑑𝑥

𝜋

2
0

. 
2 K2 CO3 

6. Evaluate  
1

 1+𝑥2 𝑡𝑎𝑛 −1𝑥
𝑑𝑥. 2 K2 CO3 

7. Change the order of integration in   𝑓(𝑥,𝑦)𝑑𝑦𝑑𝑥
𝑥

0

𝑎

0
. 2 K2 CO4 

8. Evaluate    (𝑥2 + 𝑦2 + 𝑧2) 𝑑𝑥𝑑𝑦𝑑𝑧
𝑐

0

𝑏

0

𝑎

0
. 

2 K2 CO4 

9. Define convergence series with an example. 2 K1 CO5 

10. State Dirichlet’s conditions for a given function to expand in Fourier series. 2 K1 CO5 

     

  PART - B (5  16 = 80 Marks) 

Answer ALL Questions 

   

11. a) i) Find the Eigen values and Eigen vectors of the matrix 

 
3 −4 4
1 −2 4
1 −1 3

 .  

8 K3 CO1 

    ii) Use Cayley-Hamilton theorem to find the matrix                                                                    

A8 − 5A7 + 7A6 − 3A5 + 8A4 − 5A3 + 8A2 − 2A + I if the matrix 

A= 
2 1 1
0 1 0
1 1 2

 . 

8 K3 CO1 

  OR    

 b)   Reduce the quadratic form 6𝑥2 + 3𝑦2 + 3𝑧2 − 4𝑥𝑦 − 2𝑦𝑧 + 4𝑥𝑧  into 

a canonical form by an orthogonal transformation. Hence find rank, 

16 K3 CO1 
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index, signature and nature of the quadratic form. 

      

12. a) i)  Find the values of a and b,  

If 𝑓 𝑥 =  

 
2𝑥 − 2 𝑖𝑓𝑥 < −1
𝑎𝑥 + 𝑏 𝑖𝑓 − 1 ≤ 𝑥 ≤ 1
5𝑥 + 7 𝑖𝑓𝑥 ≥ 1

  

 

  is continuous for all real𝑥. 

8 K3 CO2 

     ii) If 𝑢 =  
𝑦𝑧

𝑥
, 𝑣 =  

𝑧𝑥

𝑦
,𝑤 =  

𝑥𝑦

𝑧
, then show that 

𝜕(𝑢 ,𝑣,𝑤)

𝜕(𝑥 ,𝑦 ,𝑧)
= 4. 

8 K3 CO2 

  OR    

 b) i) Expand 𝑒𝑥𝑐𝑜𝑠𝑦 in powers of x and y upto terms of third degree. 8 K3 CO2 

     ii) A rectangular box, open at the top, is to have a volume of 32cc. Find 

dimensions of box which least amount of material for its construction. 

8 K3 CO2 

      

13. a) i) Evaluate  
𝑥4−2𝑥2+4𝑥+1

𝑥3−𝑥2−𝑥+1
 𝑑𝑥. 

8 K3 CO3 

    ii) Evaluate  
1

𝑥2 𝑥2−1
𝑑𝑥.

 

8 K3 CO3 

  OR    

 b)  Prove that the reduction formula for cosn

nI xdx   is 

1

2

1 1
cos sinn

n n

n
I x x I

n n






  . Hence find 

2

0

cosn xdx



 . 

16 K3 CO3 

      

14. a) i) Evaluate    
𝑒−𝑦

𝑦
𝑑𝑦𝑑𝑥

∞

x

∞

0
 by changing the order of integration. 

8 K3 CO4 

    ii) Find the volume of sphere 𝑥2 + 𝑦2 + 𝑧2 = 𝑎2 using triple integrals. 8 K3 CO4 

  OR    

 b) i) Evaluate  𝑟3𝑑𝑟𝑑𝜃
 

A
, where A is the area between the circles           

𝑟 = 2𝑐𝑜𝑠𝜃  and  𝑟 = 4𝑐𝑜𝑠𝜃 . 

6 K3 CO4 

    ii) Evaluate   𝑒−(𝑥2+𝑦2)𝑑𝑥𝑑𝑦
∞

0

∞

0
 by changing into polar coordinates and 

hence evaluate 𝑒−𝑥
2
𝑑𝑥

∞

0
. 

10 K3 CO4 

      

15. a) i) Find the radius of convergence and interval convergence of 

series  
𝑛 !

𝑛𝑛
𝑥𝑛∞

𝑛=1 . 

6 K3 CO5 

    ii) Find the cosine series for f(x) =  x in (0, ) and  deduce 

1

14
+

1

34
+

1

54
+ ⋯ =

𝜋4

96
. 

10 K3 CO5 

  OR    

 b)  Find the Fourier series for 𝑓 𝑥 = 𝑥2  in x     and deduce that 

(i) 
1

12
+

1

22
+

1

32
+ ⋯ =

𝜋2

6
 

(ii) 
1

12
−

1

22
+

1

32
−⋯ =

𝜋2

12
 

(iii) 
1

12 +
1

32 +
1

52 + ⋯ =
𝜋2

8
 

16 K3 CO5 

 


