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ELECT/ELECT  ENGINEERING
MID SEMESTER TEST QUESTION 4A(ii)

(ii). Code on matlab for newton raphson
Commandwindow
Clear
Clc
Format long g
syms p
g = 9.81;
v = 40;
t = 10;
m = 68.1;
a =v - (((g*m)/p)*(1- exp((-p*t)/m)))
pretty(a)
q = diff(a)
pretty(q)
p = 0.35;
for i= 1:10;
    iter(i+1) = I;
    pf(i) = p;
    p = double(subs(p - (a/q)));
    pf(i+1) = p;
    Ea(i+1) = abs(((pf(i+1)-pf(i))/pf(i+1))*100);
    if Ea(i+1) <= 1E-11
        break
    end
end
iter'
pf'
Ea'
table(iter',pf',Ea')

Output:
a =
 
(2938163350254649*(exp(-(100*p)/681) - 1))/(4398046511104*p) + 40
 
/    /   100 p \     \
| exp| - ----- | - 1 | 2938163350254649
\    \    681  /     /
--------------------------------------- + 40
            4398046511104 p

 
q =
 
-(73454083756366225*exp(-(100*p)/681))/(748767418515456*p)- (2938163350254649*(exp(-(100*p)/681) - 1))/(4398046511104*p^2)
 
     /   100 p \                     /    /   100 p \     \
  exp| - ----- | 73454083756366225   | exp| - ----- | - 1 | 2938163350254649
     \    681  /                     \    \    681  /     /
- -------------------------------- - ---------------------------------------
          748767418515456 p                                     2


                                                 4398046511104 p
ans =
     0
     1
     2
     3
     4
     5
     6
     7


ans =
                      0.35
          8.34099580691024
          13.3210094965819
          14.7172021430025
          14.8008605185077
          14.8011359420219
          14.8011359449913
          14.8011359449913


ans =
                         0
          95.8038583389523
          37.3846568531425
          9.48680756609994
         0.565226429913042
       0.00186082686707078
      2.00616185516846e-08
                         0




ans =

  8×3 table

    Var1          Var2                  Var3        
    ____    ________________    ____________________

     0                  0.35                       0
     1      8.34099580691024        95.8038583389523
     2      13.3210094965819        37.3846568531425
     3      14.7172021430025        9.48680756609994
     4      14.8008605185077       0.565226429913042
     5      14.8011359420219     0.00186082686707078
     6      14.8011359449913    2.00616185516846e-08
     7      14.8011359449913                       0

COMMENT ON RESULTS
When using newton-raphson method, the values converged faster than when the fixed-point iteration method was used. Hence, the newton-raphson method is employed more often in iteration.

