
Exam 2 (Practice)

Math 3315, Spring 2018

The following will be the instructions on your in-class exam
(the number of questions may vary):

• Show all work, clearly and in order, if you want to get full
credit. I reserve the right to take off points if I cannot see
how you arrived at your answer (even if your final answer is
correct).

• Justify your answers algebraically whenever possible to ensure
full credit.

• No calculators or other electronic devices are permitted with-
out the explicit consent of the instructor.

• This exam is open book and open notes.

• Circle or otherwise indicate your final answers.

• Please keep your written answers brief; be clear and to the
point. I will take points off for rambling and for incorrect or
irrelevant statements.

• This test has 4 problems. It is your responsibility to make
sure that you have all of the pages!

• Good luck!
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1. Using the 3 points f(x), f(x− h) and f(x + 3h) we want to derive an approximation

f ′′(x) ≈ a1f(x) + a2f(x− h) + a3f(x + 3h).

(a) Write the linear system that you must solve to find the coefficients {ak} (do not solve).

(b) If the solution to this system is a1 = − 2
3h2 , a2 = 1

2h2 , a3 = 1
6h2 , write the approximation

formula for f ′′(x).

(c) What is the order of accuracy for this approximation (e.g. O(h8))?



2. Let f(x) = x3 − 3x2 + 2x− 3

(a) Evaluate f(0), f(1), f(2), f(3) and f(4).

(b) Approximate
∫ 4
0 f(x) dx using the composite midpoint rule with 2 subintervals. What is

the relative error in this approximation?

(c) Approximate
∫ 4
0 f(x) dx using the composite trapezoid rule with 2 subintervals. What is

the relative error in this approximation?

(d) Approximate
∫ 4
0 f(x) dx using the composite Simpson’s rule with 2 subintervals. What is

the relative error in this approximation?



3. Suppose that you want to approximate the integral∫ 1

−1

dx

2 + x

using the composite Midpoint and composite Simpson rules over a uniform partition, −1 = x0 <
x1 < . . . < xn = 1, Icmp(f) and IcS(f). Write formulas for the minimum number of subintervals
required for each method to guarantee an error below 10−8. [i.e. 2 formulas of the form “n >
...”]



4. Consider the quadrature rule∫ 1

−1
f(x) dx ≈ 4
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(a) What is the degree of precision of this method?

(b) What is corresponding order of accuracy when this is applied in a composite rule where
each subinterval has width h?

(c) Use this method to approximate the integral∫ 10

−2

1

x + 4
dx.


