2007 AB5/BC5
A. r(5)=30 and r’(5)=2 so the tangent line at t = 5 is y=2(t-5)+30.

y(5.4) = 2(5.4-5)+30 or 30.8. Since r is concave down, r’(x) <O for all x so the tangent line
approximation is greater than the real value.

B.
v = 47rr2d—r
dt dt
dv 2
—|  =4x(r(5)) 2
at . 7(r(5))
= 47(30)%+2

cu. ft
200z B

Tr (t)dt ~ (2)(4) +3(2) + 2(1.2) + 4(.6) + 1(.5)

~19.3 feet

12

J'r'(t)dt is the change in the radius in feet during the time period O to 12 minutes.
0

D. Since the graph of r is concave down this means that r’ is decreasing. Therefore the
approximation in part C is an underestimate of the change in the radius.
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