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17MMAC23 Mathematical Methods

	                                       Part A                                     10 x 1= 10                  
                                                   Choose the correct answer

1.	FC FC	= _____			  				                    CO2 K1	 
	a)  FC2  	                 b)  I		            c)   FC		              d)    1	 
    

2.	_____  = .						                    CO2 K2


	a)    sgn(x)	                b)   	            c)   	 	              d)  None of these 				

3. 	The Laplacian operator  is defined as ______.			                    CO3 K1


	a)    		             b)  		


c)   			             d)    	


4. 	 = _________.   							                    CO3 K2         



a)    		     b)  		 c)   undefined		   d)   


5. 	The series for the resolvent kernel = ______.		                    CO1 K1
	 


	a)    	                                     b)  
	


           c)   	                                     d) 
  

6. 	  is ______ equation.			                    CO1 K3
	a)   homogeneous Fredholm		             b)  inhomogeneous Fredholm		
c)  Volterra  				             d)  Abel integral	

7. 	Green’s function G(s ; t) =   _________				                    CO4 K2


a)    	                                      b)  	



c)   	                                      d)    								


8. 	  is ______ equation.		                    CO4 K2
	a)    homogeneous Fredholm		b)  inhomogeneous Fredholm		
c)   Volterra  				d)    Abel integral
							      
9. 	A functional v[y(x)] is called continuous if to a small change in y(x) there is _______
            in the functional v.							                    CO5 K2	 
	a)    a vast change	                        b)    a small change	
            c)    no change		                        d)    any change

10. 	A functional v[y(x)] reaches its maximum on a curve y = y0(x) if _______.          CO5 K2		


	a)    		b)  	


c)   		d)    


                                                                           Part B
 Answer any five questions		                 5 X 4 = 20 
Each question should not exceed 200 words or one page


11.	Find the Fourier transform of .  					                    CO2 K2	

12.	Write the Bessel function of the first kind of order v.		                    CO2 K3

13.	Prove that the convolution integral is associative.   			                    CO3 K2            

14.	State and prove convolution theorem.				                    CO3 K2                  

15.	Invert the integral equation .                                   CO1 K4      

16.	Solve  .       			   		                    CO1 K3

17.	Reduce the initial value problem  to a 
            Volterra integral equation. 						                    CO4 K2
	

18. 	Solve .	         	                    CO4 K4
19.	Prove that the variation of a functional is zero on curves on which an extremum of a
            functional is achieved. 		 				                     CO5 K2	

20.	Find the differential equations of the lines of propagation of light in an optically 
            non-homogeneous medium in which the speed of light is v(x, y, z).   	         CO5 K2
 

Part C
      Answer any three questions		           5 X 7 = 35 
Each question should not exceed 600 words or three pages


21.	Derive Fourier cosine transform.			 		                        CO2 K3	
                                                                                

22.	Find the Fourier sine transform of . 			                    CO2 K4							
23.	State and prove Parseval’s theorem for cosine and sine transforms.                      CO3 K4 
                                                                                							
24.	Derive the Laplacian equation in a half-plane. 			                    CO3 K4



25.	Solve by the method of successive approximations to 
           the third order. 								                      CO1 K4      	
                                                                                    

26.	Solve .				                      CO1 K5      

27.	Formulate the initial value problem  
             into an integral equation.  							          CO4 K3                 
                                                                                    
28.	State the Abel integral equation and solve it.  	   		                      CO4 K3      
           
29.	State and prove the fundamental lemma of the calculus of variations.                    CO5 K3                 
                                                                         	

30.	Determine the extremal of the functional                  CO5 K3

            with the boundary conditions . 		    			
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