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BIRZEIT UNIVERSITY

MATHEMATICS DEPARTMENT
MATH330, First Hour Exam
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(Q1) (5 points) If
- T —sinx

f(i')=m

Find f(%) using four digits rounded.
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(Q-2) (5 points) Suppose that e® = 1+ h+ h?/2+ h3/6 + O(h*) and sin h = h — h*/6 + O(h%), find the
approximated value of (¢*sinh) at h = 0.01 with its error.
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(Q3)- (15 points) Consider the function g(z) =™+ 1 +5

~ {a) Show that g(z) has a unique fixed point in the interval {5, 6]
(b) Using pg = 5.5, estimate the fixed point of g{z). Find four iterations.
(c) Find the number of iterations needed to achieve accuracy of 1071
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(Q4) (6 points) Use the bisection method to estimate the solution of sin(cos x) = x in the interval
[0,1}. Find 3 iterations.
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(Q5) (5 points) We want to estimate the number v/0.008 using false position method on[0.1,0.3].
Find one iteration, then find the relative error in this estimation.
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(Q6) (6 points) Approximate 7 by using Newton’s method to find a solution of sin(z) = 0, starting
with o = 3. How many iterations of the method are needed until the solution is accurate to 1073,
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(Q7) (6 points) The number p is a simple root for f{z). The table below represents the iterations
resulted from estimating p using the secant method. Find R and A.
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(Q8) (6 points) Let f(z) = 3z% — €% — 1. If the root p &~ 1.2000030141, find the multiplicity of the root,
then determine the order of convergence and the asymptotic error constant using newton method.

$CGey - 3-,‘,‘-_31'_\
f/('n-\ = é r - e,“_ @
() = 3.€3gansH FO =D p v aSiega b

- k-2 @

|\‘\i‘i@_\ _ 0. 3SRy E @
2 %' (p

{Q9) (6 points) The number p = 0 is a root for f(x) = zsinz. Use the accelerated Newton’s method
to estimate this root starting with 1.5. Find three iterations.
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2
(Q10) (4 points) Find the fixed points of g(z) = g + = Then classify them into repelling or
attracting.
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(Q11) (6 points) Use Gauss Seidel iteration to solve the system below. Start with (0,0, 0), then find
two iterations.
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(Q12) (10 points) Using Newtons method to estimate the solution of the following system starting
with (1, 1), find only one iteration.

sinr+2y=1
2r+ e = ().
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