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Q1 (44545 points) Consider f(z) = e* and the nodes g = 0, 1 = 1, 25 = 2 and x3 = 3. Use

Forward divided differences to construct the polynomials of degree ONE, TWO, and THREE.

Note: 8f(an) = f(e1) = fla0). and Po(e) = flae] + 35 ( . ) A f (o).
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Table 1: Time, Distance and Speed data of a moving car

Time 0 2
Distance | 0 | 100
Speed | 10 | 50

Q2 (104242 points) Data given in table 1 is obtained from a moving car on a straight road.
(a) Use divided differences to construct a Hermite polynomial for the data.
(b) Use that polynomial to predict the distance and speed of the car at ¢ = 1 seconds.

(¢) Find the predicted maximum speed for the car during the time period [0, 2].
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Q3 (10 points) Use Lagrange interpolating polynomial to derive the Trapezoidal rule

[ #wrde = Sis@) + 01 - 3576

a
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4
Q4 (8+3+4 points) Consider the integral [z Inz dx.
1
(a) Approximate the integral using composite Simpson’s rule with N=6.

(b) Compute the absolute error between Exact and Numerical solutions.

b—a

180

(c) Determine value of i that will assure value of error less than 107°. Use Error = —

hfA(E)



MATH 472 EXAM 1 (Term 211) Page 6 of 7
Q5 (6-+6 points) Use the following formula and Richardson’s extrapolation to construct for-
mulas of order O(h*) and O(hS)

f(zo+h) — f(xo —h)
2h

h6

h? h4
f(xo) = — gf(?)) (z0) — 5f(fi)(gco) _ ﬁfm(lﬁo) .

Use these formula to approximate f’(2) when f(x) = ze® and h = 0.2. Find absolute error

for these formulas. Use 6 decimal places in your calculations.
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15
Q6 (10 points) Use Gaussian quadrature of order TWO to approximate the integral [ a?e™* du.
1

(b—a)t+a+b
2

Note: t; = i? and r =



