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Name :

Problem | Score | Points

1 7

2 7

3 7

4 7

5 7

6 7
Total 49
100

This is a 60 minute test. No books, notes or calculators are permitted. You may use the back
of the page for additional space. Correct answers without solutions will not receive any points.

Please show all your work on all problems. Good Luck!



1. (7 pts.) Write down the Taylor series for natural logarithm function about 1. Evaluate
In(1.1) by summing the first three non-zero terms in the Taylor series. Compare your result
with the actual value of In(1.1) = 0.095310179804. How many accurate digits did you

get?



2. (7 pts.) Prove that the following formula is a valid approximation for the second derivative

(using Taylor's expansion). Find the order of this approximation.

f,,(x)%f(.r—h)—2];(2$)+f(l‘+h)




3. (7 pts.) Suppose that you are given the following table:

z [[00[025[05[075]1.0
fo)l 11216 2 |3

Compute your estimate of
1
/ f(z)dx
0

using Simpson’s rule.



4. (7 pts.) Suppose that you are given a smaller table for the same function in Problem 3:

z 00|05
f@) | 1 116]3

Compute your best estimate of
1
[ @) de
0
using
(a) Trapezoid rule with 1 trapezoid.

(b) Trapezoid rule with 2 trapezoids.

(¢) Richardson’s extrapolation combining the results in (a) and (b).



5. (7 pts.) Find A, B and C so that the numerical integration rule of the form

[ 2f@) de ~ A1)+ BFO)+ CF)

is exact for all f(x) polynomials of maximum degree m. What is m?



6. (7 pts.) Find 2(0.1) by solving the differential equation

= —ta?
z(0) =2

with one step of the Taylor-series method of order 2.



