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AP Calculus A B FRQ #13

Rates

The tide removes sand from Alameda Beach at a rate modeled by R(t) = 2 + 5sin ( = ) .

18t
A pumping station adds sand:to the beach at a rate modeled by S(t)= 3 7 --

= . oe

B o t h R ( t ) a n d S ( t ) h a v e u n i t s 8 P ' c u b i c y a r d s p e r h o u r a n d ¢ i s m e a s u r e d i n h o u r s f o r 0 < t < 6 . A t t i m e

1 = 0 . t h e b e a c h c o n t a i n s 2 5 0 0 c u b i c y a r d s o f s a n d . - _. -

a) H o w much sand wi l l the t ide remove from the beach during this 6-hour period? Indicate units o f

measure.
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b) Write an expression fo r Y( t ) , the total number o f cubic yards o f sand on the beach at time ¢.
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c) Find the rate at which the total amount o f sand on the beach is changing at t ime f = 4.
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d) For 0 < t < 6 , at what time / is the amount o f sand on the beach a min imum? What is the m in imum

value? Justify.
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