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 Notes : 1. All questions carry equal marks. 

 2. Use of nonprogrammable calculator is permitted. 
 

    

1. a) Find the Laplace transform of t (t + 2) sin t. 
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b) Find 






 

t

btcosatcos
L  Hence evaluate 




0

dt
t

btcosatcos
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c) Express 

















2t;t3sin

2t;t2sin

t0;tsin

)t(f  i 

n terms of unit terms of function & hence find it's LT. 
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  OR 

 

 

 

2. 

 

a) Find 












)1S(S

1
L

23

1  by convolution theorem. 
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b) Solve by Laplace transform 2)0(y0)0(y,1)0(ywithetyy3y3y t2  . 
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3. 

 
 

a) Find the inverse matrix of 























742

321

654

by partitioning method 
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b) Find the matrix which diagonalizes the matrix A, where 

























7816

438

449

A   

Also write the diagonal matrix. 
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  OR 

 

 

 
 

4. 

 
 

a) Determine the value of  ,, when 





















20

 is orthogonal. 
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 b) Test for linear dependency of the vectors & find the relation between them If Possible 

)3,1,0,3(x)0,1,1,2(x),1,3,0,1(x),3,2,2,1(x 4321   
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 c) Investigate values of  & so that the system of equations 

 zy3x2,8z2y3x7,9z5y3x2  have 

i) No solution 

ii) Unique solution 

iii) Infinite solution 
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5. a) Verify Cayley-Hamilton theorem for matrix.  

1Afindand

442

331

311

A 



















  
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 b) By Sylvester's theorem, show that  

 








xx

xx
Awhereee xhsinxhcos

xhcosxhsin
xA  
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  OR 

 

 

6. a) Solve the differential equation by matrix method  

1)0(y,1)0(y,0y4
dx

yd

2

2

  
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 b) Reduce the quadratic form yz8xz4xy12z3y7x8 222  to the canonical form. 
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7.  Solve  

 
 

  a) )x3y(tanz5q3p   
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b) )yx(z

y

z
)zxyx(

x

z
)yzyx( 2222 









  
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  c) xy24z)D2DD3D( 22   
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  OR 

 

 

 

8. 

 

a) Solve y2cosxcose)1y(
y

z
2

yx

z

x

z x

2

22

2

2















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 b) 
Solve ,u

x

u
2

t

u










given that x4e3)0,x(u  by using method of separation of 

variables. 
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9. a) 
Obtain Fourier series for function 










x0;xsin

0x;0
)x(f Hence show that  














1n
2

xsin
2

1

1n4

xn2cos21
)x(f  
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 b) Obtain half range sine series for function  
















24

4

x;xcos

x0;xsin
)x(f  

 

OR  
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10. a) 
Find the Fourier transform of 










1|x|,0

1|x|,1
)x(f   

Hence evaluate 



0

dx
x

xsin
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 b) Using Fourier integrals show that  

 





















x,0

x0xsin
2d

1

xsinsin

0
2
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  *******  
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