Math 155 Section 02
Calculus II

Final—Take Home (Last Name: D–L)
Name:
__________________,  ___________________
ID: ____________


Last (print)
First (print)
(last 4 digits of SSN)



1.
Binomial Series  [12]
a) 
Expand (½ p – 4q)4.  [3]
b)
Expand (2 + x)1/3 as a power series. Include the term containing x3 before using the ellipsis (…).  [6]
c) 
Approximate 1.91/3 using quadratic approximation. (Hint: use answer from part (b) and check your answer with your calculator.)   [3]
2. 
Taylor Series  [10]
a)
Find the Taylor series for ln (3x + 1) centered at x = 2. Include the term containing (x – 2)3 before using the ellipsis (…).  [8]
b)
If 
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, find the Taylor series for 
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 centered at x = 2. Include the term containing (x – 2)2 before using the ellipsis (…). (Hint: use answer from part (a).)   [2]
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3.
Area Bounded by Two Polar Regions  [10]
a) 
Give the polar equations of the two congruent circles shown on the right, 

Circle 1: r = ________
Circle 2: r = ________
b)
Use integral to find the area of the shaded region using integral. 
[Hint: If the region has some kind of symmetry, take advantage of it.] 

4.
Sketching a Polar Graph  [13]
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a)
The graph of r = 2 cos 2(  is shown below as a rectangular coordinates system. What is the graph of the function in polar coordinates system? Use the provided polar graph to sketch the function. Use a visible dot (() to signify the starting point (i.e., the point corresponding to ( = 0). Also use arrows and numbering to show the direction of the polar function/curve.
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b)
If you sketch the graph correctly, it will be a 4-leaf rose leaves. 

i) 
How many units does it take to complete the 4 leaves? ( or 2( (circle one) 


ii) 
For the leaf located on the “negative x-axis,” what are two angles that complete this leaf? ___ and ___ 

iii) 
Find the area of the leaf mentioned in part (ii). (Note: although the area of each leaf is the same, when you set up the integral to find the area, the limits you use must be angles for this specified leaf. 

5. 
Extra Credit (Optional)  [5]
Do Only One Option:
Option 1:

Find the area of the shaded region in problem 3 the non-calculus way, i.e., without using integrals.
Option 2:

When determining the convergence/divergence of an alternating series 
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by the Alternating Series Test, the two condition we have to check is i) an+1 ≤ an for all n, and, ii) 
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. In layman’s terms, the 1st condition says the absolute value of the terms are getting smaller (or the terms are always ≤ their preceding term) and the 2nd condition says the limit of the terms is 0. Only when both conditions are satisfied, we can say the series converges. 
Now, design an alternating series where the 2nd condition holds, i.e., 
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, however, the 1st condition fails, i.e., an+1 is not ≤ an for all n, and the series diverges. (Note: an+1 is not ≤ an for all n doesn’t mean an+1 > an for all n, it just mean some terms are > their preceding term, while others might still ≤ than their preceding term.) You can demonstrate your series without using the summation symbol so long as you illustrate the first couple of terms of the series and describe the pattern of the terms and reason the series’ divergence in a clear and thought-out manner.
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