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Answer any Five questions 
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1. a. If 

1 2 5 3
2 7 5
5 3 5 2

i i
A i i

i i

− + − 
 = − 
 + − 

. Show that A is a Hermitian matrix and iA is skew   

Hermitian matrix. 
 

b. Reduce the following matrix in to its normal form and hence find its rank 
2 3 1 1
1 1 2 4
3 1 3 2
6 3 0 7

A

− − 
 − − − =
 −
 − 

.         [8+7] 

2. a. Use Gauss Jordan method to find the inverse of the matrix 

8 4 3
2 1 1
1 2 1

 
 
 
  

. 

b. Solve the system of equations 

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

2 2 6
6 6 6 12 36
4 3 3 3 1
2 2 10

x x x x
x x x x
x x x x
x x x x

+ + + =
− + + =
+ + − = −
+ − + =

   [7+8] 

3. a. Find the Eigen values and Eigen vectors of the matrix 

2 1 0
1 2 1

0 1 2

− 
 − − 
 − 

. 

b. Solve the following system of equation by Gauss Seidel method to obtain the final solution.  
54 110

27 6 85
6 15 2 72

x y z
x y z

x y z

+ + =
+ − =
+ + =

.         [8+7] 
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4. a. Verify Cayley Hamilton Theorem for the matrix 

2 1 1
1 2 1

1 1 2
A

− 
 = − − 
 − 

. 

b. Reduce the following quadratic form to canonical form by orthogonal transformation
2 2 2
1 2 3 1 32 2 2 2x x x x x+ + + .        [8+7] 

5. a. Test the Convergence of the series. 
1 1 1 ...

1 2 2 3 3 4
+ + +

+ + +
 

b. Discuss the convergence of the the series 
( )2

1
log p

n n n

∞

=
∑ .    [8+7] 

6. a. Discuss the convergence of the series 
1

nn x
n +

∑ by D’Alembert’s ratio test. 

b. Test whether the following series are absolutely convergent  or conditionally 

convergent. 
( ) 1

1

1
2 1

n

n n

−
∞

=

−
−

∑ .        [7+8] 

7. a. Show that 1 1
2 2tan tan

1 1
b a b ab a

b a
− −− −

< − <
+ +

if 0 a b< <  and Deduce that

13 4 1tan
4 25 3 4 6
π π−+ < < + . 

b. Prove that ( ) ( ) ( )2 1
1 22 2 mm m mπ

−
Γ Γ + = Γ .     [8+7] 

8. a. If ( )xyzzyxu 3log 333 −++= , then prove that 
3u u u

x y z x y z
∂ ∂ ∂

+ + =
∂ ∂ ∂ + +

 and 

hence show that 
( )

2

2

9u
x y z x y z

 ∂ ∂ ∂ −
+ + = ∂ ∂ ∂ + + 

. 

b. Determine the maxima or minima of the function ( )sin sin sinx y x y+ + +  

           [8+7] 
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