Name: AP Calculus BC: 2026

1. Male birds of a certain species arrive at a nesting area over a thirty-day period. The rate at
which the male birds arrive at the nesting area at time t days is modeled by a differentiable
function M, where M(¢) is measured in number of birds per day. Selected values of M(¢) are
shown in the table.

t (days) 0| 5 |10|15| 20| 25| 30

M(t) (birdsperday) | 2 | 7 |16 6 | 5| 2 | O

(Note: Your calculator should be in radian mode.)

Part A
Approximate M'(7.5) using the average rate of change of M over the interval 5 < ¢ < 10. Show
the work that leads to your answer, and indicate units of measure.

PartB

i. Use a midpoint Riemann sum with the three subintervals [0, 10], [10,20], and [20,30] to
30
approximate J:) M(t)dt. Show the work that leads to your answer.

30
ii. Interpret the meaning of J;) M(t)dr in the context of the problem.

Part C

The rate at which female birds of the same species arrive at the same nesting area, in birds per
day, is modeled by the function F defined as follows.

0 for0<r< 15
F(1)=1g + 16 sin (95(1+15)) for 15 <1 < 45

How many female birds of this species arrive at the nesting area from ¢ = 15 to ¢ = 45? Show the
setup for your calculations, and round your answer to the nearest integer.

PartD

On the interval 15 < ¢ < 30, the difference in the rates at which male and female birds

of this species arrive at the nesting area can be modeled by the differentiable function
D(t)= M(t)— F(t), where Fis the function defined in part C. Is there a time ¢ in the interval
15 < ¢t < 20 when D(¢) = 0? Justify your answer.




