King Fahd University of Petroleum & Minerals
Department of Mathematics
Math 371
Major Exam 1 (Term 211)
Time: 90 Minutes

Marks: 60

Name: ID+:

Instructor: Sec #: Serial #:

Answers should be neat, clear, and legible.

Show all steps.

Use of Calculator is allowed.

Mobiles are not allowed.

Question # Marks Maximum Marks
1 10
2 10
3 10
4 10
5 10
6 10
Total 60
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Q#1 (842 points) Given that f(z) = e® cosx.

(a) Find the second Taylor polynomial P,(z) about zy = 0.

(b) Find the error |£(0.1) — P5(0.1)]. G\A
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Q#2 (5+5 points) (a) Define a function having v/3 as a root and use it with the Bisection
Method (take smallest interval having integer end-points) to find p1, ps, p3 (use 4 decimal places
in calculations). :

b) Estimate the number of iterations required to achieve 10~° accuracy with the interval used
Y

in part (a).
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Q#3 (10 points) Given that g(z) = 7+ §sin(%) has a unique fixed point in the interval [0, 27].
Estimate the number of iterations required to achieve 102 accuracy with py = 0.
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Q#4 (10 points) For sinx = e™?,

use Newton’s method to find a solution (root) with in 1072 with py = 0.5 (use 4 decimal

places in calculations). G’IA
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Q#5 (7+3 points) Let f(0.25) = 1.65, f(0.5) = 2.72, f(0.75) = 4.49 (use 4 decimal places in
calculations).

(a) Construct a Second degree Lagrange interpolating polynomial.

(b) Use this Second degree Lagrange interpolating polynomial to approximate f (0.43).
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Q#6 (7+3 points) Consider f(z) = e* and the nodes zo = 1, 2; = 2 and 2, = 3. (use 4
decimal places in calculations)

(a) Use Netown’s divided differences to construct the interpolating polynomial for f(z).

(b) Use this interpolating polynomial to approximate ¢210.
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