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Note: This question paper contains two parts A and B.
i) Part- A for 10 marks, ii) Part - B for 50 marks.

� Part-A is a compulsory question which consists of ten sub-questions from all 
units carrying equal marks.

� Part-B consists of ten questions (numbered from 2 to 11) carrying 10 marks 
each. From each unit, there are two questions and the student should answer one 
of them. Hence, the student should answer five questions from Part-B.

PART- A
(10 Marks)

1.a) Find the rank of the matrix
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A . [1]

b) Write the condition for the consistency of linear systems BAX = , consisting of m linear 

equations involving n unknowns. [1]

c) If
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A , then find the Eigen values of 2A . [1]

d) State the Cayley-Hamilton Theorem. [1]

e) Find c of�Lagrange’s�mean�value�theorem�for�
xexf =)( in . [1]
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g) Find the first order partial derivatives of axyyxz 333 -+= . [1]

h) If , find 
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i) Evaluate � �
--
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dxdy
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j) Evaluate
1 2 3

0 1 2

( )xyz dzdydx� � � . [1]
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PART - B 
(50 Marks) 

2.a) Find the inverse of the matrix 

1 3 3

1 4 3

1 3 4

A
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by Gauss-Jordan Method.

b) Discuss the consistency of the following system of equations
If found consistent, solve it. 

[5+5]
OR

3 a) Determine the general solution for the following homogeneous systems: 
2x + y + z = 0, 4x + 2y + z = 0, 6x + 3y + z = 0, 8x + 4y + z = 0.

b) Solve the following system by Gauss-Seidel method:
. [6+4]

4.a) Find the Eigen values and Eigen vectors of
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b) Using Cayley-Hamilton theorem, obtain the inverse of the matrix 
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[5+5]
OR

5. Reduce the quadratic form zxyzxyzyx 4812378 222 +--++ to canonical form by 

orthogonal transformation. Determine the index, signature and nature of the quadratic 
form. [10]

6 a) Verify�Rolle’s�theorem�for�the�function�
43 )3()2()( -+= xxxf in 3,2- .

b) Verify Cauchy's mean value theorem for the functions ( ) logef x x= and 
1

( )g x
x

= in the 

interval 1,e . [5+5]

OR
7 a) Using the Lagrange mean value theorem, show that

8

1

35

3
cos

35

1

3
1 ->>- - .

b) Prove that � �
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8.a) If 
1

x y
u

xy

+
=

-
and  1 1tan tanv x y- -= + , find 

( , )

( , )

u v

x y

�

�
. Are u and v functionally related? If 

so, find this relationship.

b) Discuss the maxima and minima of 4 4 2 2( , ) 2 4 2f x y x y x xy y= + - + - . [5+5]

OR

9 a) If 2 2 2u x y z= + + and 2 2 2; cos3 ; sin 3t t tx e y e t z e t= = = . Find 
du

dt
as a total derivative 

and verify the result by direct substitution.

b) Find Maxima and Minima of 3 2 (1 ).x y x y- - [5+5]

10a) Find the area bounded by the curves 2 4y ax= and 2 4x ay= .

b) Evaluate dxyddzeI
a x yx

zyx
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0 0 0

. [5+5]

OR

11 a) By changing the order of integration, evaluate
2

1 2

0

x

x

xy dy dx
-

� � .

b) Using Triple Integral, Find the volume of the sphere 
2222 azyx =++ . [5+5]
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