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UNIT –I 

1.  a) Find the rank of the matrix 



















2211
8524
4212
6413

by using Echelon form.  [6 M] 

     b) Reduce the matrix 























0211
0231
5410
2301

into normal form. Find its rank. [6 M] 

2. .a) Find the rank of the matrix 



















 1348
13748
3124
5312

by using Echelon form      [6M] 

     b) Reduce the matrix 



















6573
4342
2231
2121

into normal form. Find its rank        [6M] 

3.(a)Test for consistency and if consistent  solve them          [6M] 

ݔ5 + ݕ3 + ݐ7 = ݔ	3 ;4 + ݕ26 + ݐ2 = ݔ7	;9 + ݕ2 + ݐ10 = 5;     

  (b)Solve the system of equations2ݔ − ݕ + ݖ3 = ݔ3	;0 + ݕ2 + ݖ = ݔ	;0 − ݕ4 + ݖ5 = 0				[6M] 

4.(a) Discuss for what values of ߣ and	ߤ, the simultaneous equations 	ݔ + ݕ + ݖ = 6 

ݔ + ݕ2 + ݖ3 = ݔ	;10 + ݕ2 + ߣ =  no solution  ݅݅) a unique solution	have   ݅)ߤ

݅݅݅)An infinitely many solutions.        [6 M] 

   (b)Solve the system of equations 2ݔ + ݕ + ݖ2 = ݔ	;0 + ݕ + ݖ3 = ݔ4	;0 + ݕ3 + ݖ8 = 0  [6M] 

     



5. Find Eigen values and Eigen vectors of the matrix
8 −6 2
−6 7 −4
2 −4 3

൩    [12M] 

 

6. Find the characteristic equation of the matrix 
2 1 1
0 1 0
1 1 2

൩ and hence find the matrix 

represented    by		଼ܣ − ܣ5 + ܣ7 − ହܣ3 + ସܣ − ଷܣ5 + ଶܣ8 − ܣ2 +  [M 12]  .ܫ

7. Verify Cayley Hamilton theorem for the matrix
1 2 3
2 4 5
3 5 6

൩find 41 AandA  [12M] 

8. Diagonalize the matrix  A= 














 

322
121
101

    also find  2A    [12M]    

9. Reduce the quadratic form to the sum of squares form by orthogonal reduction. Find index, 

Nature and Signature of the quadratic form	3ݔଶ + ଶݕ5 + ଶݖ3 − ݖݕ2 + ݔݖ2 −  [M 12]          .ݕݔ2

10.Reduce the quadratic form by orthogonalreduction and obtain the corresponding 

transformation. Find the index, signature and nature of the quadratic form zxyzxyq 222   

                                                                                                                                           [12M] 

UNIT – II 
1. a) find the directional derivative of the function ݕݔଶ + ଶݖݕ +  ଶalong the tangent toݔݖ

the curve ݔ = ,ݐ ݕ = ,ଶݐ ݖ =  ଷ at the point (1,1,1).    [6M]ݐ
b) Find a unit normal vector to the given surface ݔଶݕ + ݖݔ2 = 4	at the point (2,-2, 3).                                     
                                                                                                                       [6M] 

2. a) find the directional derivative of the function ∅ =  along the direction of the	ݖݕݔ
normal  to the surface ݕݔଶ + ଶݖݕ + ଶݔݖ = 3	at the point (1,1,1).  [6M] 
b) Find the angle between the surface ݔଶ + ଶݕ + ଶݖ = 9 and ݖ = ଶݔ + ଶݕ − 3 at the  
Point(2,−1,2).         [6M] 

3. a) find ݀݅ݒ	݂ where ܨത = ଷݔ)݀ܽݎ݃ + ଷݕ + ଷݕ −  [6M]    .(ݖݕݔ3
b) Find ݀݅ݒ	݂ where ܨത =  Find ݊ if it is solenoidal.    [6M] .ݎ̅ݎ

4. a) compute the line integral ∫(ݕଶ ݔ݀ −  round the triangle whose vertices are  	(ݕଶ݀ݔ
(1,0), (0,1)(−1,0) in the ݕݔ −  [6M]      ݈݁݊ܽ

 b) Find the work done in moving a particle in the force field ܨത = ଶଓ̅ݔ3 − ݖݔ2) − +ଔ̅(ݕ
ݖ																			 ത݇Along the straight line from(0,0,0)	ݐ	(2,1,3).    [6M] 

5. a) Verify stokes theorem for the function ܨത = +ଶଓ̅ݔ  ଔ ̅integrated round the square inݕݔ
the Plane ݖ = 0 whose sides are along the lines	ݔ = ݕ,0 = ݔ,0 = ݕ,ܽ = ܽ. [8M] 
b) Evaluate by stokes theorem  ܨത = ݔ2) − ଓ̅(ݕ − +ଶଔ̅ݖݕ  ത݇ over the upper halfݖଶݕ
surface of the surface  ݔଶ + ଶݕ + ଶݖ = 1 bounded by the projection of the xy-plane.
 [4M] 



6. a) verify Gauss divergence theorem for  ܨത = +ଶଓ̅ݔ +ଶଔ̅ݕ ଶݖ ത݇ over the cube formed by 
the Planes ݔ = ݔ,0 = ܽ, ݕ = ݕ,0 = ܾ, ݖ = 0, ݖ = ܿ     [10M] 

b) Define the statement of greens theorem      [2M] 

7. Verify Gauss Divergence theorem for  ܨത = ଷݔ) − ଓ̅(ݖݕ − +ଔ̅ݕଶݔ2  ത݇ taken over theݖ
surface of the cube bounded by the planes ݔ = ݕ = ݖ = ܽand coordinate planes. [10M] 
b) Define the statement of stokes theorem      [2M] 

8. Verify Greens theorem for  ∫[(3ݔଶ − ݔ݀(ଶݕ8 − ݕ4) −   where c is the region [ݕ݀(ݕݔ6
Bounded by  ݔ = 0, ݕ = 0 and	ݔ + ݕ = 1.      [10M] 
b) Define the statement of Gauss Divergence theorem    [2M] 

9. a) Find ݈ܿݎݑ	݂ whereܨത = ଶଓ̅ݖݔ2 − +ଔ̅ݖݕ ଷݖݔ3 ത݇.     [6M] 
b) Prove that if ̅ݎ is position vector of any point in space, thenݎ̅ݎ is irrational. [6M] 

10. a) if  ܨത = ଓ̅ݖݔ4 − +ଶଔ̅ݕ തܨ∬ ത݇ evaluateݖݕ . ത݊݀ݏ where s is the surface of the cube 
bounded by ݔ = 0, ݔ = ܽ, ݕ = ݕ,0 = ܽ, ݖ = 0, ݖ = ܽ    [6M] 

b) Find the work done where ܨത = ݔ) − +ଓ̅(ݕ3 ݕ) −   ଔa̅nd c is the closed curve in the(ݔ2

ݕݔ − ,݈݁݊ܽ ݔ = ,ݐݏ2ܿ ݕ = ݐ	Fromݐ݊݅ݏ3 = ݐ	ݐ	0 =  [6M]    .ߨ2

UNIT –III 
1. A) Expand the  function  ݂(ݔ) =   and hence [ߨ,ߨ−]  ଶ as a fourier series inݔ

deduce that ଵ
ଵమ
− ଵ

ଶమ
+ ଵ

ଷమ
−− −−−= గమ

ଵଶ
      [6M] 

b)Obtain Fourier Series in (−ߨ,ߨ) for ݂(ݔ) = ቄ ߨ−,0 < ݔ < 0
,ݔ݊݅ݏ 0 < ݔ <  [6M]   ߨ

       
2.a)Find the Fourier Series to represent the ݂(ݔ) = ߨ−,	|ݔݏܿ| < ݔ <  [6M]  ߨ
  b) Obtain the Fourier  Series for ݂(ݔ) = ݁௫ in (0,2ߨ)                          [6M]      

3. a) Obtain the Fourier Series expansion f(x) given that	݂(ݔ) = ቀగି௫
ଶ
ቁ
ଶ

, 0 < ݔ < ߨ2

 .and deduce that value of ଵ
ଵమ

+ ଵ
ଶమ

+ ଵ
ଷమ

+ − −−−= గమ


    [10M] 

b)What is the formula for half range sine series?                     [2M] 
4.  a) Expand the function  ݂(ݔ) = ߨ−as a Fourier series in the interval ݔ݊݅ݏݔ ≤ ݔ ≤
Hence deduce that  ଵ  .ߨ

ଵ.ଷ
− ଵ

ଷ.ହ
+ ଵ

ହ.
− −− −= గିଶ

ସ
     [8M] 

b)Expand the function  ݂(ݔ) = ݊݅	ଷݔ − ߨ < ݔ <  [4M]     ߨ
5  a)  Write Dirichlet conditions and Eulers coefficients of Fourier Series.  [4M]  

 b) Find Fourier Series of ݂(ݔ),If݂(ݔ) = ቄ 0								,		ݔ ≤ ݔ ≤ ߨ
ߨ2 − ߨ,ݔ ≤ ݔ ≤  Hence deduce that .ߨ2

1 + ଵ
ଷమ

+ ଵ
ହమ

+ −− −−= గమ

଼
       [8M] 

6 a)Find the half range cosine series for ݂(ݔ) = 0,	ݔ < ݔ <  and hence deduce ߨ



that ଵ
ଵమ

+ ଵ
ଷమ

+ ଵ
ହమ

+ − −−−= గమ

଼
                             [6M] 

 b)Obtain Fourier Series݂(ݔ) = ൜ 0								,		ݔߨ ≤ ݔ ≤ 1
−2)ߨ 1,(ݔ ≤ ݔ ≤ 2               [6M] 

7 a) Find the half range sine series for ݂(ݔ) = ߨ)ݔ − 0,	(ݔ < ݔ <   and hence deduce that ߨ

ଵ
ଵయ
− ଵ

ଷయ
+ ଵ

ହయ
− −−−−= గయ

ଷଶ
        [6M] 

b) Express ݂(ݔ) = ଶݔ − 2 as a Fourier series in  −2 ≤ ݔ ≤ 2   [6M] 
8)   a) Find Fourier Series ݂(ݔ) = ,݈−]  ଶ  inݔ ݈]      [6M] 
 b) Find the half range cosine  series for ݂(ݔ) =  in (0,2)    [6M] 	ݔ

    9)  a) Expand ݂(ݔ) = ݁ି௫ as a Fourier series in the interval (-1,1)   [6M] 
            b) Find the half range  sine series for ݂(ݔ) = ݔܽ + ܾ	,0 < ݔ < 1   [6M] 

 
10) a) Find half-range cosine series for ݂(ݔ) = ݔ) − 1)ଶ	݅݊	0 < ݔ < 1. 

Hence  S.T ଵ
ଵమ

+ ଵ
ଶమ

+ ଵ
ଷమ

+ − −−−= గమ


      [6M] 

b) Find the Fourier Series for  ݂(ݔ) = ݔ2݈ − 0	݅݊	ଶݔ < ݔ < 2݈   [6M] 
UNIT – IV 

FOURIER TRANSFORMS 

1.a) Express f(x)  = 













x

x
,0
0,1

as a fourier sine integral and hence evaluate 



 dx )sin()cos(1

0

 

                                                                                               [6M]  
 

      b) Prove that  (i) sF { a f(x) + b g(x) }= a sF (p) + b sG (p) 
                            (ii) cF { a f(x) + b g(x) }= a cF (p) + b cG (p)

[6M]
 

  2. a) Prove that F[ nx f(x) ] =    )( pF
dp
di n

n
n

[6M]
 

      b) Prove that sF { x f(x) } =  )( pF
dp
d

c
[6M]

 

 3. Find the Fourier transform of f(x)  =
















0,0

,22

ax

axxa
Hence show that  

4
cossin

0
3








dx
x

xxx .
[12M]

 



4. a)Find the Fourier transform of f(x) =. 


xe
x

,2

2

[6M]
 

    b) If F(p) is the complex Fourier transform of  f(x) , then prove  that the  complex  Fourier transform of  

f(x) cos ax  is   )(
2
1 apFapF 

[6M]
 

5 . a)  Find the Fourier cosine transform of  0,cos  aaxe ax

[6M]
 

       b)   Find the Fourier cosine transform of  f(x) = 






















2,0
21,2

10,

xfor
xforx

xforx

[6M]
 

6.Find the Fourier sine and cosine transforms of f(x)=
షೌೣ

௫
 and deduce that 

∫ షೌೣିష್ೣ

௫
sin ݔݏ ݔ݀ = tanିଵ ቀ௦


ቁ− tanିଵ ቀ௦


ቁஶ

 .
[12M]

 

7. Find the Fourier sine and cosine transforms of f(x)= 0,  ae ax and hence deduce the integrals 

(i) dp
pa
pxp




0
22

sin  (ii) dp
pa
px




0
22

cos

[12M]
 

8. Find the inverse Fourier sine  transformof f(x) of sF (p) = 21 p
p
 [12M]

 

9.a) Find the finite Fourier sine  transform of f(x),defined by 



























xx

xx

2
,

2
0,

[6M]
 

  b) Find the inverse finite Fourier sine  transformof f(x),If sF (n) = 3

1)1(16
n

n , where n is a    

positive integer  and 0 < x < 8.
[6M]

 

10.a) Using Parseval’s Identity, show that 
)(2))((0

2222 baabbxax
dx





 

                 [6M]
 



     b) Evaluate the following using Parseval’s Identity dx
xa

x



0
222

2

)(
 , (a > 0).

[6M] 

 

 

 
 

UNIT – V 
1. a)From P.D.E by eliminating arbitrary constants  

a&b 4(1 + ܽଶ)ݖ = ݔ) + ݕܽ + ܾ)ଶ                                                                      [6M] 
b)  Form the partial differential equation by eliminating the arbitrary functions from 
ݔ)݂ + ݕ + ଶݔ,ݖ + ଶݕ + (ଶݖ = 0       [6M] 

2. a)Form the partial differential equation by eliminating a and b from 
ݖܽ)݈݃ − 1) = ݔ + ݕܽ + ܾ	       [6M] 
b) Form the partial differential equation by eliminating the arbitraryfunction from 
ݖ = ଶݕ + 2݂ ቀଵ

௫
+  ቁ       [6M]ݕ݈݃

3. a) Form the P.D.E by eliminating the arbitraryfunction from	ݖ = ݕݔ + ଶݔ)݂ +  ଶ)[6M]ݕ
b) Form the P.D.E by eliminating arbitrary functions 
ݖ	 ݉ݎ݂	(ݕ)݃	(ݔ)݂ = (ݔ)݂ݕ +  [6M]             (ݕ)݃ݔ

4. a)Using the method of separation of variables solveడ௨
డ௫

= 2 డ௨
డ௧

+  where ݑ
,ݔ)ݑ  0) = 6݁ିଷ௫        [6M] 
b)Form the partial differential equation by eliminating the arbitrary constants a,b,c 
fromݖ = ݔ)ܽ + (ݕ + ݔ)ܾ − (ݕ + ݐܾܽ + ܿ     [6M] 

5. a) Solve  by Method of separation of variables	4ݑ௫ + ௬ݑ = (ݕ,0)ݑ  andݑ3	 = ݁ିହ௬   
[6M] 

 b)Form the P.D.E by eliminating arbitrary function ∅ ቀ௬
௫

ଶݔ, + ଶݕ + ଶቁݖ = 0 [6M] 

6. a)Solve  by Method of separation of variables3ݑ௫ + ௬ݑ2 = 0and  ݔ)ݑ, 0) = 4݁ି௫[6M] 

b)Form the P.D.E by eliminating arbitrary functions	ݖ = (ݕ)݂ + ݔ)∅ +  [6M] (ݕ

7. A string of length ݈ is initially at rest in equilibrium position and each of its points is 

given the velocity  ቀడ௬
డ௧
ቁ
௧ୀ

= ଷ݊݅ݏ	ܾ ቀగ௫

ቁ.Find displacement ݔ)ݕ,  [12M]  (ݐ

      8.   A tightly stretched string with fixed end points ݔ = 0, ݔ = ݈ is initially at rest in 
 its equilibrium position. If it is set vibrating by giving to each of its points a velocity  
ݕ  = ݈)ݔ݇ −   Find the Displacement of the string at any distance x from one end at (ݔ
 any time t.          [6M] 
      9)   A homogenous rod of conducting material of length 100cm has its ends kept at zero  

 Temperature  and the temperature initially is ݔ)ݑ, 0) = ൜ ;								ݔ 								0 ≤ ݔ ≤ 50
100− ;	ݔ 50 ≤ ݔ ≤ 100 



 Find the temperature ݔ)ݑ,   at any time      [12M] (ݐ
     

    10) Solveడ
మ௨

డ௫మ
+ డమ௨

డ௬మ
= 0which satisfies the conditions(ݕ,0)ݑ = ,ܮ)ݑ,0 (ݕ = 0, 

,ݔ)ݑ 0) = ,ݔ)ݑ,0 ܽ) = ݊݅ݏ ቀగ௫

ቁ       [12M]  

 
 

 

 

 

        

 


