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// Where: x;""and x."" are the roots from the
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\ * The iteration can be stopped using the

L\ following error measure:
\ ) xew _ Xold
\\ @ f £a — 1 100%
’ - xnew
\ !

new. old

present iteration and from the previous
iteration, respectively.
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Question # 1 (30 points): 04 0129
a) (15 points) Compute the error for the following function: g/ J
| e Lox oy
Fxy)=xy’ +x+y at point (-1,2) dx Ay

Z/id A\

Assume the errors in x and y are: 4x = 0.1 and 4y =0.025 0-4%4%

b) (15 points) The area of a triangle with sides a,b and ¢ and an angle 6 is given by:

" 1,245 S x4
0.72 .
S =2 bc sin(0) e O(”/%}
% 4 = Loy (222)
. ~ ~ oﬁ/ ?
Assuming: b=4.0 £0.005m, ¢ =3.0%0.005and 6 = 30" + 0.01° ">q%{\

What is the maximum error in S?.
(Hint: the value of the angle 6 should be in radians, 1°=n/ 180) al L | 6 | W c|

2.4 4 —0.3¥ é las 0.403105
9.5 | 327 -0:33% 0932125 | 2.975 “o.20700%124
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Question # 2 (30 points):

a) (10 points) Determine the minimum number of iteration required by the bisection

method to obtain the root of the following function: c —
@ @ 5 ~
3 2 b Vi Lt
Fx)=xX -6 +11x-6=0 v w2

AN

In the interval [2.5,4] with error tolerance g, = 0.001

b) (20 points) Using the Newton-Raphson method, determine a positive real root of the

following function: £bcs) X5 = 07
F(x)=cosx—x =0 Xis X )
) BESANEEE NS Lo 0T w_@ | xi- -0sA
Start the iterations with the initial value of xo = 0.5 T s sl
Stop the iterations if the absolute relative error is lggl = 0.001 <= 7 Zomees e
e 05342
Question # 3 (40 points): 6, lsh
a) (15 points) The distance of a moving object as a function of time is given by the
following table:
I
3 t (sec) x(m) ——“"i’;w B % 6§
¥ 0 0
- \/\\* 05 3.65 e
Seriozy 1.0 6.80
1.5 9.90
2.0 12.15

Use the central divided difference to compute the approximate velocity of the object at
t=05sandtr=1.25s
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b) (15 points) Use the multi-segment trapezoidal rule to determine the value of the
following integration: Axs BE Nne6 s e oes 3
1.8 _
fO ' f(.l.')d.l.. O\ N
2)2flt,
For the following data set: @ @U Cotlad) xoblod) < thlon) w2 ()]t
b-o
x| f) ax- E2eet g
0 0.5 M {‘(g)] i@ 24X 0,1 ¢Kex
0.3 0.6
0.6 0.8 —
09 | 13 . UW celln) — — 2l *””49
1.2 2 2
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15 | 32 = 5\9 &ﬂ
= xf
18 | 48 E< =
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¢) (10 points)Use the one-interval Simpson’s 1/3 rule to compute the integration of the
following function:

-~ 7
fix) =02 +25x+ 37 +2x"  p<] vy
betweena=0to b =2
Determine the true relative error (with respect to the ture value)
KO 27 ) Xy o2 Lo é .
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b) (15 points) Use the multi-segment trapezoidal rule to determine the value of the
following integration:

fol'b f(x)dx
For the following data set:

x fix)

0 0.5
0.3 0.6

0.6 0.8

0.9 1.3

1.2 2

1.5 3.2

1.8 4.8

¢) (10 points)Use the one-interval Simpson’s 1/3 rule to compute the integration of the
following function:
fix) = 0.2 + 25x + 3% +2x*

betweena=0tob =2
Determine the true relative error (with respect to the ture value)
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