
Calculus Hustle Nationals 2008 solutions 
 
1.  ( ) ( )1,2 3,∪ ∞  Speed will be increasing where velocity and acceleration or either both 

positive or both negative.   velocity is positive on 2( ) 3 12 9v t t t= − + ( ) ( )0,1 3,∪ ∞  and 

decreasing on ( )1,3 .   and is positive on ( ) 6 12a t t= − ( )2,∞  and negative on ( .  So 
velocity and acceleration are both positive when  and both negative when 1 2 .   
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9. 284π  Use Pappus. Equation of ellipse is ( ) ( )2 22 7
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11. -5   The y-coordinates when x =1 are: 
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15. 12096  The coefficient 5x term of ( )f x′  will be the coefficient of the 6x  term of f(x) 

multiplied by 6.  The coefficient of the 6x  is 4 5 9!2 1 2016
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⋅ ⋅ = .  Multiplying by 6 per 

the power rule we get 12096 .   
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18. 55 ( )( )4 2 2( ) 15 15 15 1 1 0f x x x x x x′ = − = + − =    1,0x = ± , check bounds,  
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  Set the functions equal to each other and solve for x.  The left bound of the 

region being revolved is  x = 0  and the right bound is x = 3.  Use washer 
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