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  Project 2 Soultion

Problem 1:

(1) It treats all elements of ‘a’ regarded as a single column and hence forming a column matrix which is utilized in step (6).

(2) Defines ‘t’ as a symbolic variable

(3) Computes ‘N’ which represents the maximum positive index in the synthesis expression.

(4) Forms row matrix ‘k’ of integers from –N to N.

(5) Forms the row matrix ‘w’ of complex exponentials. 

(6) Since ‘w’ is a row matrix [1x(2N+1)] of complex exponentials and ‘a’ is column matrix [(2N+1)x1] of Fourier coefficients the result of multiplication of these two matrix is a [1x1] matrix which is same as the Fourier synthesis equation. In addition the function ‘simple’ tries for several algebraic simplifications and returns the shortest.

Problem 2:
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For the given program N=10. As N increases the value of x(t) at t = 2n (where n is any integer) increases and at all other points it approaches zero. As N tends to infinity, 

x(t) tends to a periodic impulse train of period =2. 

Problem 3:
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Ideally x(t) = t for –1< t <1 and periodic with period of 2 seconds i.e. x(t) =x(t+2). The slope of the discontinuity increases as N increases. Also as N increases the function tends to approach the ideal case except for the discontinuities where there is always a constant overshoot.

ak =1/2*(i*pi*k+1)/pi^2/k^2*exp(i*pi*k)+






1/2*exp(i*pi*k)*(i*pi*k-1)/pi^2/k^2

Problem 4: 




H(jw) =  

      1
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(1+R/1000) +jwRC

Problem 5: T =1/120 seconds

syms x v t









% Define symbolic variables

v = 120 * ((2) ^(1/2)) *cos(120*pi*t);
% Symbolic v(t)

x = abs(v);









% Symbolic x(t)


subplot(211), ezplot(v,[-1/60,1/60]),ylabel('v(t)');grid

subplot(212), ezplot(x,[-1/60,1/60]),ylabel('x(t)');grid
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Problem 7:


R =
 20.61 K( and C = 6.3 (F

Problem 6 & 8:

clear all; close all;

syms t ak k x v x10 exp_sym H w


% Define symbolic variables

v = 120 * ((2) ^(1/2)) *cos(120*pi*t);
% Symbolic v(t) 

x = abs(v);









% Symbolic x(t)

T = 1/120; w0=2*pi/T;





% T-Time period,w0-fundemental freq of x

exp_sym = exp(-j*w0*k*t);




% Symbolic complex exponential

ak=(1/T)* int(x*exp_sym,t, -T/2 ,T/2 );% Symbolic expression for ak

N=10;













a=double(subs(ak,k,-N:N));




% Obtain the numerical ak's 

x10=fouriersynth(a,T);





% Synthesize x10(t)

R = 20610; C = 6.3e-6;






H = 1/(1+R/1000 + j*w*R*C); 



% Symbolic expression for H(jw)

h=double(subs(H,w,[-N:N]*w0));


% Obtain the numerical H(jw)'s

b=a.*h;










% Fourier Coefficients of y(t)



y=fouriersynth(b,T);






% Synthesize y(t)

subplot(311), ezplot(x,[-2*T,2*T]),ylabel('x(t)'),

title('For R = 20.61Kohms and C = 6.3 microfarads');grid

subplot(312), ezplot(x10,[-2*T,2*T]),ylabel('x10(t)'),title('');grid

subplot(313), ezplot(y,[-2*T,2*T]),ylabel('y(t)'),title('');grid

[image: image5.emf]-0.015 -0.01 -0.005 0 0.005 0.01 0.015

-200

-100

0

100

200

t

120*2^(1/2)*cos(120*t*pi)

v(t)

-0.015 -0.01 -0.005 0 0.005 0.01 0.015

0

50

100

150

t

120*2^(1/2)*abs(cos(120*t*pi))

x(t)


x EQ \s\do4(10) (t) is almost same as x(t) except at odd multiples of T/2. This is because it is only at these points x(t) changes abruptly and hence it requires higher frequency terms to get the exact x(t) at these points. 

Problem Optional


 

Explanations for Problems 4 & 7


R


+


     +



X(jw)

          Y(jw)
  Z = (1000)
 (1/jwC)   =   (1000)*(1/jwC) 
  

 









1000 + 1/jwC

-


     -



    =          1000





     




1+jw1000C

Y(jw) = X(jw)      R

  H(jw) = Y(jw) / X(jw)  =   R
         =               1





  (R +Z) 



       (R+Z)         (1+R/1000+jwRC)

Calculation of R 

a EQ \s\do5(0) { the DC component of x(t) }= 108.0380 (obtained using the code of  Problem 6)

b EQ \s\do5(0) { the DC component of y(t) } = a EQ \s\do5(0) H(j0) = 5 V

Substituting H(j0)=  EQ \f(1,(1+R/1000))  in the above equation gives R =20.61 K(
Calculation of C

Given, b EQ \s\do5(1) { the magnitude of component at w = w EQ \s\do5(0)  of y(t) } = a EQ \s\do5(1)    H(j w EQ \s\do5(0) )  (.(0.01) a EQ \s\do5(1) 
where a EQ \s\do5(1) is the magnitude of component at w = w EQ \s\do5(0) of x(t) 


Therefore,  H(j w EQ \s\do5(0) )  ((0.01)  where w EQ \s\do5(0) = 2 (/T  = 240(



1

(   0.01  which gives C ( 6.3 (F

 [(1+R/1000)2  + (w EQ \s\do5(0) RC)2 ]1/2 

