2007 March Invitational – Calculus Individual Solutions
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[image: image3.wmf];  x= -1 or 7/6; only 7/6 is between 0 and 2      B
3) MVT derives from Rolle’s theorem when f(a)-f(b) = 0 or f(a) = f(b), then there exist 
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 EMBED Equation.3  [image: image9.wmf];   
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If the radicand is minimized, the whole expression is minimized: 
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8) 2nd fund. theorem: 
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9) 
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Find a recursive formula for the next guess:
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11) C Integration by parts yields 
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12) Taylor series:
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13)
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But the rate of decay is always positive, so 
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14) This is the same type of problem as fetching a bucket of water at a river and going home etc. The problem asks for the arc length, which turns out to be the hypotenuse (after inverting one of the y-values) 
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15) Taken straight from Mathworld, this is the Intermediate Value Theorem.  A
16) Break it up into a piecewise function: 
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and so on.  
[image: image39.wmf] is constant over each interval, so 
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Adding up the definite integrals gives: 
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Combine these terms to get: 
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17) 
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[image: image45.wmf] gives 0 volume, so x=1/2.  
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18) The slope at x = 1 is
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19) The asymptotes are y = 0 and x = 1.  

B
20) Rewrite and set equal to y: 
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21) 
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22) The numerator is the derivative of the denominator, times 2/3, so the integral=
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Evaluate from 2 to 3
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23) 
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24) By LRAM we end up with 
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25) Taking the derivative with respect to x 
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26) Trig substitution with 
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[image: image68.wmf]; integrating from 0 to 1 gives 
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27) 
[image: image70.wmf] (Synthetic division).  x>3, so x=4. 
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28) Disc method, with 2nd fundamental theorem: 
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29) Average value = 
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30) 
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