
Calculus II
Problems on Numerical Methods

1. Sincetan
�
π � 6��� 1��� 3,andtherefore,π � 6arctan

�
1��� 3� wecanusetheTaylorseriesfor thearctangent

to estimateπ . Do this,usingthefirst threenonzeroterms.

2. Sincesin
�
π � 6��� 1� 2, we canalsofind π by solvingtheequation sinx � 1� 2. We canapproximatethe

solutionby replacingsin by anapproximating Taylorpolynomial,andthenusingNewton’s method. Do this
with thethreetermTaylorpolynomialfor sinx.

3. Finda solution, by Newton’s method, of theequation

x5 � x4 	 x3 � x2 � 4

correct to fivedecimal places.

4. Hereis anotherwayof estimatingπ . We know that

π � 4 ��
 1

0

dx
1 	 x2 �

Estimatethis integral by thetrapezoidrule,usingstepsof size1� 10. How many stepsshouldwe take to be
sureof anestimatecorrectto 4 decimalplaces?

5. Define

J0

�
x �
� ∞

∑
n � 0

� � 1� nx2n

4n
�
n! � � n 	 1� ! �

Evaluate J0

�
1� correctly to 4 decimalplaces.

6. Findanestimatefor 
 2

0

sinx
x

dx

usingSimpson’ s rulewith N � 20subdivisions.


