Mu Alpha Theta National Convention:  Hawaii, 2005

Solutions – Integration Topic Test – Mu Division
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2. This curve defines a quarter circle, so the length is 
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3. 
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. Evaluating gives: 
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4. This area is equal to the area of two triangles. 
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6. Let: 
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7. Integrating we have: 
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8. The limit of the evaluation of the upper bound goes to zero, so only the zero bound matters, which evaluates to 1. (A)

9. Integrating by parts leads to 
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10. This is solved by breaking 
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, which are both easily solved. (B)

11. Using cosine double angle formula: 
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12. 
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 where 
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. However, it is impossible to take the natural log of a negative number, so we have to take the absolute value of cosx, giving 
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13. The function is non-negative on the interval, so the area is equal to the integral. (C)

14. This looks like but is in fact not a trig identity. It is 
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15. The farmer has 
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acres of corn, each of which produces 
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 corn. Evaluating the integral and multiplying gives (B).

16. Rewriting: 
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17. Solving for the intersections: 
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 yields two solutions, 
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18. Using trig substitution 
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. Using double angle substitution formulas the trig integral can be solved and re-substituted for terms of x which can be evaluated. (C)

19. This can be solved by using vertical slices. 
[image: image28.wmf]ò

=

+

5

0

2

3

140

)

1

(

p

p

dx

x

. (B)

20. This fraction should first be decomposed: 
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. This decomposed fraction is now easily integrated to: 
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21. The area being integrated over is a triangle bounded by 
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. To switch the order we now want to integrate strips in the x-direction from 
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22. This fraction can be decomposed 
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which is then quite easily integrated using natural logs. (A)

23. This sum can be bounded using integrals: 
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. By summing up the first few terms manually and then bounding by integrals the sum can be determined with the desired accuracy. (D)
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 which in the process of evaluating includes a sum of 
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25. The bounds on the integral are symmetric such that the odd functions integrate to zero. Hence the integral is equal to 
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26. The side length of the squares being integrated is 
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27. 
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28. Let 
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. The answer is then: (B).

29. Rewriting 
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 which is then integrated to (D).

30. Instead of viewing the first rotation as forming a solid imagine it as forming a plane to be rotated about the y-axis, which is in fact just the reflection of the graph of the curve 
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about the x-axis. Rotating this graph around the y​-axis will form the same volume as the method outlined in the problem, but does not require the theorem or methods of Pappus. The volume computed by shells: 
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. This evaluates to: 
[image: image53.wmf]5

1944

p

. (A)


_1183102382.unknown

_1183103504.unknown

_1183105939.unknown

_1183106470.unknown

_1183106869.unknown

_1183107079.unknown

_1183107485.unknown

_1183346744.unknown

_1183107611.unknown

_1183107376.unknown

_1183107045.unknown

_1183107060.unknown

_1183107019.unknown

_1183106607.unknown

_1183106842.unknown

_1183106501.unknown

_1183106057.unknown

_1183106402.unknown

_1183106016.unknown

_1183105459.unknown

_1183105828.unknown

_1183105919.unknown

_1183105682.unknown

_1183105381.unknown

_1183105397.unknown

_1183105323.unknown

_1183103012.unknown

_1183103132.unknown

_1183103478.unknown

_1183103030.unknown

_1183102536.unknown

_1183102890.unknown

_1183102467.unknown

_1183101557.unknown

_1183101952.unknown

_1183102218.unknown

_1183102301.unknown

_1183101974.unknown

_1183101778.unknown

_1183101830.unknown

_1183101672.unknown

_1183101185.unknown

_1183101400.unknown

_1183101526.unknown

_1183101221.unknown

_1174724406.unknown

_1181806015.unknown

_1183101108.unknown

_1174725028.unknown

_1175280559.unknown

_1174143032.unknown

_1174147872.unknown

_1145379999.unknown

