
BC Calculus Solutions, Page 1 
FAMAT State Convention 2004 

1) I)∑
∞

=0 3
2

n
n  Converges. Geometric series with r= 1/3.   II) ∑ Diverges. The integral test fails 

∞

= +1
2

3

1n n
n







∞=

+∫∞→

b

b
dx

x
x

1
2

3

1
lim
         

III) ∑
∞

= +1
33

1
n n

 Diverges. Direct comparison test with divergent p-series ∑ . IV) 
∞

=1 3
1

1
n n

( )
nn

n 11
1

1∑
∞

=

+−  Converges. Alternating series test. 

Limit of 1/n as n  ∞ is zero and an ≥an+1 ( 1/n ≥ 1/(n+1)).       I & IV   B 
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. This is the equation of a horizontally 

aligned ellipse with center (-2,3), major axis 4 and minor axis 1. The area of the revolved surface can be found using the Theorem of Pappus. 
The area of the ellipse is abπ  or π4 . The distance that the centroid (center of the ellipse) passes through is ( )( ) ππ 16262 =−− . Thus 
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15) θcos33−=r  is a Cardiod, meaning it is symmetric about the polar axis. The only possibly tangent line at 2 points is on the tip of the 
“heart” portion of the Cardiod. This tangent line must be vertical since the Cardiod is symmetric about the polar axis. To find the vertical 
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21) p-series test for convergence is proven by using the Integral Test. A p-series converges if p>1  B 
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