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Name –
Ch. 14 Worksheet #1

Short Answer

1. Explain the difference between the Regula Falsi and the Modified Regula Falsi methods for finding approximate roots.

2. Explain why the accuracy of the Multiple-Application version of the Trapezoidal rule is better than the Single-Application version for computing approximate integrals. You may draw a diagram to help explain your answer.


3. Explain the difference between the Gaussian Elimination and the Gauss-Jordan methods of solving systems of equations.

Formulas

4. Give the Quadratic Formula and explain how it can be used to solve the quadratic equation, x2 – 2x - 3 = 0.

5. Assume that exactly one root to a function f(x) exists between 0 and 100 and that you must approximate that root to within a tolerance of 1 using the Bisection Method.  What is the maximum number of iterations (i.e. approximation guesses) that the Bisection Method algorithm would need to make in order to find the root approximation within the tolerance?

6. Give the formula for finding the area of a trapezoid that has height h and bases of lengths b1 and b2. Also, draw and label these lengths on a diagram of the trapezoid. 

7. What is the Single-Application Trapezoidal Rule that can be used to find the approximate integral I of a function f(x) where a and b are given as endpoints of the region to be integrated.

8. What is the Multiple-Application Trapezoidal Rule that can be used to find the approximate integral I of a function f(x) where a and b are given as endpoints of the region to be integrated. Assume that the number of trapezoids (or panels as the Bronson textbook refers to them) to be used is n.

9. What is the Single-Application Simpson’s 1/3 Rule that can be used to compute an approximate integral for an interval with endpoints a and b?

10. What is the Multiple-Application Simpson’s 1/3 Rule where n is the number of segments of the interval with endpoints a and b?

Computations

11. Given the quadratic equation f(x) = x2 + 2x – 15 

a/ compute the roots using the Quadratic Formula. Show your work.

b/ What are the successive approximations of the root between endpoints a = 1 and b = 4 as derived by the Bisection Method? Assume that the tolerance (convergence criterion) is 0.2.

12. Given the quadratic equation f(x) = x2 – 2x – 3 with a = 0, b = 4, & tolerance = 0.2, what is the first approximate root generated by the Regula Falsi Method of finding roots?

13. Compute the approximate integral for f(x) = x2 between endpoints a = 0 and b = 8 using the Single-Application Trapezoidal Rule.

14. Compute the approximate integral for f(x) = x2 between endpoints a = 0 and b = 8 using the Multiple-Application Trapezoidal Rule and n = 4 trapezoidal segments.

15. Compute the approximate integral for (x) = x2 between endpoints a = 0 and b = 8 using the Single-Application Simpson’s 1/3 Rule.

16. Compute the approximate integral for (x) = x2 between endpoints a = 0 and b = 8 using the Multiple-Application Simpson’s 1/3 Rule with 4 segments.

17. Use Multiple-Application Trapezoidal Rule with n = 2 trapezoidal segments to estimate the integral of f(x) = 400x5 - 900x4 + 675x3 – 200x2 + 25x + 0.2 with a = 0 and b = 0.8.

18. Use Gaussian Elimination to solve the following system of equations. Show your steps.

x + y + z = 4
2x + 3y + z = 9
x – y – z = -2

19. Use Cramer’s Rule to solve the system of equations given in the previous exercise. Show your work.

20. Use Cramer’s Rule to solve the following system of equations. Show your work.

2x2 + 5x3 = 1
2x1 + x2 + 2x3 = 1
3x1 + x2 = 2

21. Use Gaussian Elimination to solve the system of equations:

x + y = 1
6x – 2z = -8
3y – z = -3

22. Use Cramer’s Rule to solve the system of equations (using variables x, y, & z) which has the augmented matrix
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