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EGN 3420 Midterm - Part 1 Name

Problem 1 (20 pts)

Given the function f(x) = €*, evaluate the n" order truncated Taylor Series f,(x)
for n=0,1,2,3,4,5, at x=1/2 using a base pt of x,=0. Fill in the table below.
Round all numerical calculations to 4 places after the decimal point.

£(1/2) £(1/2) er

1.0000 0.6065 -0.6487
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EGN 3420 Midterm - Part 1 Name

Problem 2 (20 pts)

Use the Newton-Raphson Method to estimate the root of f(x) = x’ - e*. Start the
iterations with an initial guess of x; = 0. Fill in the table below. The iterated
values x;, i=1,2,3 should be rounded to 4 places after the decimal point, and the
magnitude of the approximate relative error (as a percent) to 2 places after the
decimal point.

X; Iﬂ'ﬁ',%
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EGN 3420 Midterm - Part 1 Name

Problem 3 (20 pts)

Use the Bisection Method to estimate the root of f(x) = X - 1.58° + 2x - 3
starting with an initial bracket of x;=0 and x,=10. Fill in the table below,
stopping when |f(x,)|<0.5. All calculations should be rounded to 4 places after
the decimal point.

X Xy X f[X]} f(x,]

0 10
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EGN 3420 Midterm - Part II Name

Problem 4 (20 pts)
An unknown function f(x) generated the following data points:
0,3, (1,3), (1.5,3.25), (2, 1.6667)

The objective is to estimate the function at x=1.25 by using a 2nd order Newton
Divided Difference interpolating polynomial. That is,

f3(x) = by + by(x-xg) + by(x-xp)(x-x;)

A) Choose the appropriate 3 points from the given data set and fill in the table
below of divided diferences. Round all calculations to 4 places after the decimal
point.

i X; f(x;) A ﬁi ,.f}-S
° ! = O, % ~3_466 ? 2 2
1 f . s SRR ) -3 16k7? — ) LAL 7
- L |.bté? - o, btb?

3 — 3

B) Use f;(1.25) as the estimate of f(1.25)

Ans. f,(1.25) = >. 35412

C) Use the additional data point to find f3(x).

Aps. f;(x) = 3 0.5 (x=1) - 26667 (x=1)(X=1-5) = 2 (X=1) (x=£-§)(X-2 )

D) Estimate the error in f,(1.25) as R; = f3(1.25) - f,(1.25).
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EGN 3420 Midterm - Part 11 Name

Problem 5 (20 pts)

Consider the three points from the function f(x) = In x.

x=1, f(xo) =1(1) =0

xl=e5 f(x;) =fle) =1

xp=e, f(x;) = fe}) =2

The Lagrange Interpolating polynomial thru the data points is
f(x) = Lo(x)f(xy) + Ly(x)f(x;) + Ly(x)f(xz)

A) Find L;(x) and L,(x).

N
Ans. L) = (X-0 (¥~ )
(e-1) Ce-e*)

Lioy= (¥=1) x-2)
(- (e-=)

B) Use f;(x) to estimate f(x) when x=2.

Ams. [,2)=_C. 6233

C) Find the true error, E .
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