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MATHEMATICS-II

( Common to all branches )

Time: 3 hours






         Max.Marks:80

Answer any five questions

All questions carry equal marks

---

1.a)
Define the following with suitable examples 

i)Row and column matrix 

ii) Diagonal matrix , 

iii) Singular matrix, 

iv) Triangular matrix  








b) 
Find values of ‘X’ such that the matrix A is singular  where 
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2.
Show that the system of equations.


2x1 – 2x2 + x3 = (x1

2x1 – 3x2 + 2x3 = (x2

-x1 + 2x2 = (x3


can posses a non-trivial solution only if ( = 1, ( = -3. Obtain the general solution in each case.

3.a)
Define eigen value and eigen vector of a matrix A. Show that trace of A equals to the sum of the eigen values of A.

   b)
Find the eigen values and eigen vectors of  
[image: image2.wmf].
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4.a)
Identify the nature of the quadratic form 
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     b)
Prove that an orthogonal transformation 
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transforms a quadratic form
Q = XT A X


to a sum of squares form Q = YT DY



where D is a diagonal matrix.
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Set No: 1
5.a)
Find the half range sine series for the function 
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   b)
Prove that the function 
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6.a)
Form the  partial  differential   equation    by   eliminating  the     

           
arbitrary constants  a,  b  from  z   =   ax   +   by   +  (a / b)   -    b  .

   b)  
Solve   the   boundary    value   problem

               utt     =    a2    uxx    ;    0   <    x    <   l   ;    t    >   0

               with       u(0,t)   =    0   ;   u(l,t)    =    0     and

               u(x,0)   =   0  ;     ut(x,0)    =   sin3((x / l).

7.a)
Solve pqz = p2 ( qx + p2 ) + q2 (py + q2) 

   b) 
A rectangular plate is bounded by the lines x=0, y=0, x=a and  y=b    

          
and  the edge temperature are  u ( 0, y) = 0 = u (x , b) = u ( a, y ) and 

          
u ( x, 0 ) = 5 sin ((5(x)/a) + 3 sin((3(x)/a). Find u (x , y), the steady   

          
state temperature .

8.a)
State and prove Parseval’s identity.






   b) 
Using Paseval’s identity prove that 
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1.a)
Define symmetric and skew symmetric  matrix with suitable examples.  

b) 
Prove that every square matrix can be uniquely  expressed as sum of             symmetric  and skew symmetric.

2.
Show that the equations.


x + y + z = 6, x + 2y + 3z = 14, x + 4y + 7z = 30


are consistent and solve them.

3.a)
Show that A and AT has same eigen values but different eigen vectors.

b)
Determine the eigen values and eigen vectors of B = 2A2 – ½ A + 3I 

where
[image: image11.wmf].
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4.a)
By Lagrange’s reduction transform the quadratic form XT A X to sum of squares form for 
[image: image12.wmf].
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     b)
Identify the nature, index, and signature of the quadratic form 
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5.a)
Expand f(x) = e-x as a Fourier series in (-1, 1).




   b)
Obtain the Fourier series for the function f(x) = x2, -( < x < (. Hence show that 



(i)
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(ii)
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(iii)
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Set No: 2
6.a)
Form the partial differential equation  by  eliminating  the  arbitrary  constants     a,  b   from   z  =  a  log(b(y-1)/(1-x)).
   b)  
A   tightly   stretched   string   with   fixed    end   points  x   =   0   and  x   =   l     is  initially  in a position   given  by   
u(x,0)  =u0 sin3 ((x / l ).  If  it is released from rest from this  position , find   u(x,t).

7.a)
Solve x2 / p + y2 / q = z 

b) 
Solve for steady state temperature  at any point of a rectangular plate of sides ‘ a ‘  and ‘ b ‘ insulated  on the lateral  surface and satisfying  
u ( 0, y) =0=u ( a, y )=u (x , y) and u(x, 0)= x (a- x).

8.a)
Prove that Fourier transform is linear. 






   b) 
Prove that F(eiax f(x) = F(s+a).

- - -
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1.a)
Define inverse of a matrix.  Prove that inverse of matrix is unique.

   b) 
Find the inverse of the matrix 
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2.
Show that the equations:

x + 2y – z  = 3,           3x – y + 2z = 1


2x – 2y + 3z = 2,      x – y + z = -1


are consistent and solve them.

3.a)
Prove that the eigen values of A-1 are the reciprocals of the eigen values of A

   b)
Determine the eigen values of A-1 where 
[image: image18.wmf].
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4.a)
Using Lagrange’s reduction transform 
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to canonical 
form.

     b)
Identify the nature, index, signature of the quadratic form 
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5.

For the function defined by the following graph, find the half range cosine series
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Set No:3

6.a)
Form the  partial  differential   equation    by   eliminating  the arbitrary  constants   a,  b   from   2z   =  (x  +   a )1/2  + (y-a)1/2  +  b.

  b)  
Solve   the   boundary    value   problem

            utt     =    a2    uxx    ;    0   <    x    <   l   ;    t    >   0

            with       u(0,t)   =    0   ;   u(l,t)    =    0     and

            u(x,0)   =   0  ;     u t(x,0)    =  u0 x(l-x).

7.a)
Solve  q2y2 = z (z – px )

b) 
A square plate has its faces and the edge y=0 insulated. Its edges x=0 and x=( are kept at zero temperature and its fourth edge y = ( is kept at temperature f (x).

Find the steady state temperature at any point of the plate.

8.a)
Find Fourier cosine transform of 








     cos x,
0 < x < a 


f(x) = 

0 x ( a







1

  b) 
Find Fourier sine transform of         ------












x
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1.
Find the inverse of the matrix, where 





A = 
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Verify that A3 = A-1.

2.
Test for consistency and solve


2x - 3y + 7z =5,         3x + y – 3z = 13


2x + 19y – 47z = 32.

3.a)
If ( is an eigen value of A then prove that the eigen value of B = a0A2 + a1A + a2I is  a0 (2 + a1( + a2. 

   b)
Find the eigen values and eigen vectors of 
[image: image23.wmf].
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4.a)
Determine the nature (definiteness) index and signature of the quadratic form 
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   b)
Diagonalize the matrix A where 
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5.a)
Express 
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 as Fourier series. Hence show that 
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   b)
Find the Fourier series to represent f(x) = x2 – 2, when –2 ( x ( 2.

Contd……2

Code No:210101



-2-



Set No:4

6.a)
Form the partial differential   equation   by   eliminating  the   arbitrary   function   f     from     xy   +  yz   +   zx   =   f(z / (x+y))

b) 
The points  of  trisection  of  a tightly  stretched  string  of  length  l with fixed ends are pulled  aside  through  a distance  d   on  opposite sides of the position of equilibrium   , and the string is released  from  rest.  Obtain  an expression  for  the  displacement  of the  string  at  any  subsequent  time  and  show  that  the            midpoint  of   the  string  is   always  at  rest.

7.a)
Solve (x+pz)2 + ( y+qz)2 = 1 

b) 
The temperature u( x,y ) is maintained at 0(C along three edges of  a  square plate  of length 100 cm, and the fourth edge is maintained at a constant temperature uo until steady state conditions prevail. Find u ( x, y)   at any point  ( x, y)  of the plate. Calculate the temperature at the centre of the plate.

8.
Find the Fourier cosine transforms of :





  
(a) e-ax cos ax

(b) e-ax sin ax.
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