Mu Alpha Theta National Convention:  Hawaii, 2005

Solutions – Limits & Derivatives Topic Test – Mu Division

1. y’=1. (C)
2. 
[image: image1.wmf]7

4

3

'

2

+

+

=

x

x

y

 ( 
[image: image2.wmf]46

. (A)
3. 
[image: image3.wmf]4

5

5

11

17

11

*

2

=

+

-

. (D)
4. 
[image: image4.wmf]x

x

x

h

x

h

x

x

h

h

e

e

dx

d

h

e

e

h

e

e

e

=

=

-

=

-

+

®

®

0

0

lim

lim

. (B)
5. L’Hospital: 
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6. Solve for the zeros of the derivative: 
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 and check endpoints. Max is at x=4. (A)
7. 
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 only oscillates as x approaches infinity, so there is no limit. (B)
8. The function is constant where defined, so its derivative is zero. (A)

9. 2f(2x+3) = f’’(x-7)   by the chain rule.

f(5)= f’(-6) = 13

2f’(-6) = f’’(-23/2)

f(2x+3) = f’(x-7)

 
f’(-6) = 13 = .5 * f’’(-23/2) ( f’’(-23/2) = 26 (A)
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So function oscillates and no global maximum. (D)
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 simplifies to C.

14. 
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 which by l’hospital clearly is equal to 1. (A)
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. Summing this type of series with initial term 5e and ratio 
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 . Plugging in points we have: 
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. Solving the equations for C gives a quadratic to solve for f’ which gives the intervals where f is increasing. (D).

18. Attempt to solve 
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. So this is an equilibrium position, if x can get there. Evaluating the recursive function several times it becomes apparent that the value is being approached. (C)
19. The ball’s vertical speed is 
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20.  
[image: image34.wmf]÷

ø

ö

ç

è

æ

=

÷

ø

ö

ç

è

æ

-

-

2

2

1

3

1

2

x

x

e

x

e

dx

d

. So 
[image: image35.wmf]2

2

dx

d
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21. Investigating the possibilities it is clear that only B, or 
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22. To make the function continuous the two inner functions must be equal at x=3, so 
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. To be differentiable everywhere the two derivatives must also be equal, so: 
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. The answer is then A.
23. The equation inside the limit can be rewritten as 
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 is polynomial with greatest power less than 3. It follows that in the limit 
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will be easily dwarfed by the other powers and the limit can be seen as 
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24. We can rewrite this indefinite integral as: 
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 which is equal to
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25.  We do not need to explicitly evaluate this integral: 
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26. As x is going to infinity we need only care about the largest powers of x. So we have: 
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28. Some algebra first to simplify: 
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. And then our trig identities:
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29.  Let: 
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 and the answer after evaluating the derivatives is 120. (C)
30. Let: 
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. Attempting to solve for 
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 and clearly L’Hospital’s rule applies. Which after several steps proves to equal
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