Calculus STATE Bowl Solutions                                     2007 MA National Convention

1.  A 2—Region is bounded by the parabola & the 2 lines 
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     B 
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--The graphs intersect at x = 0, 1 and -1.   Area = 
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     C  3—The x-intercepts of the parabola are x = 0 and x = 2k.  Since the area is in the 4th quadrant, it    

                 is found by 
[image: image5.wmf]2

2

0

(2)36

k

xkxdx

-+=

ò

 and solving gives k = 3.
     D 8—The area = 
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 and solving gives k = 8.
2.  A 
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[image: image9.wmf]363

--Area = 
[image: image10.wmf]3

222

3

33(9)3(9)363.

Volume =

yxxdx

-

=-Þ-=

ò


      C 
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3.  A 4--
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is the maximum.
      B 2 & -2--
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  Testing these values on a sign chart shows the answer.

      C 1--
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 Testing these values on a sign chart shows the answer.
      D 2 – ln4--
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which is a min).  So,  
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4.  A 2ln105—The areas of the rectangles are 2ln3 + 2 ln5 + 2ln7 = 2ln105.
      B 5—Only 2 rectangles on [0, 4] can be inscribed under
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.  Each rectangle has w =1    

                 and the ht. of the 1st one is 4 and the height of the 2nd one is 1.  So, 1(4 + 1) = 5 is the answer.
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      D 26—The areas of the rectangles are 
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5.  A 
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--Use the info to find k = 
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 Differentiating 
            and using 
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       B 800
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       C 0.6—Area =
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            And 
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6.  A 
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      B t = 0, 2, & 4—The avg. veloc. is change in position
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 by change in time.  For avg. veloc. to = 0,    

           then the change in distance must = 0.  Set the position function = 0 and solve to get the answer.
      C 
[image: image35.wmf]1

1

e

-

--Avg. Veloc. = change in position
[image: image36.wmf]¸

 by change in time =
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7.  A 0--
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1cos

(sin)lnln(sin)ln(sin)0.

sin2

x

xx

yxyxxyxy

yx

p

æö

=Þ=Þ=+Þ=

ç÷

èø


     B 
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      C 20--
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      D 6--
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8. A 
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  Check endpts (-1 works) 

     B 5--
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. Following the pattern 

           yields the answer.
     D 
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9.  A 
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      C  ln2--
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      D div.—Integral=
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10. A 
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--Separating variables gives
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