AP Calculus BC — Unit 6 Extra Practice

6.1 — Extra Practice

Determine whether or not the given solution is a solution to the differential equation.

2
Differential Equation: y'=— aid 5
#6b. X -y #7b

" Solution: y=4e
Solution: x* +y*> =Cy Y

Differential Equation: y' =-—12xy

—6x°

sab Differential Equation: xy'—2y=x’¢e"

Solution: y=x"



#9b. Verify the given solution is a solution to the differential equation. Differential Equation: 3x+2yy' =0

Then use the initial condition to find the particular solution. .
P Solution: 3x* +2y* =C

Initial condition: y(1)=3

Use integration to find the general solution of the differential equation.

#10b. %:10;&‘ -2x° #11b. )’ =4sec’(x)
X



d
#12b. Sketch a slope field for the differential equation d_y = y—x. Include at least 6 points in the first quadrant.
X

#13 (hint): Integrate to find the general solution for each of the differential equations, then match the curve shapes of
those solutions to the slope fields.



6.2 — Extra Practice

#3b. Use Euler’s method to approximate y(0.4) where y(x) is the solution to y' =e" if y(O) =1.

(use 4 equal size steps)

#4b. The table gives values of f’(x) , the derivative of a function f(x) If f(3) =7

what is the approximation of f(S) obtained by using Euler’s method with a step size of 0.5?

X f'(x)
3 -0.8
3.5 -0.6
4 0.4
4.5 -0.3




6.3 — Extra Practice

Find the general solution of the differential equation. If an initial condition is given also find the particular solution.

#6b. £=3.7rs #7b. xy'=y
ds

#8b. 12))'—~7e" =0 #ob. x+yy'=0, p(1)=9



#11b. dP—kPdt=0, P(0)=P, (a constant)

#12 (hints): kis a constant in this problem — first, solve the differential equation by finding the general equation (which
should contain the integration constant C as well as the problem’s constant k. Then use the initial condition W(()) =60

to solve for C (you’ll still have a k in your particular solution equation). In (d) to find maximum weight...make sure that
your graphs go far enough out in time to see the end behavior of the curves...they should be approaching a horizontal
asymptote.



6.4 — Extra Practice

#3b. Write and solve a differential equation for the statement “the rate of change of P with respect to t is inversely
proportional to the square root of 25—¢.”

#4b. a) Write and solve a differential equation for the statement “the rate of change of P is proportional to P.”
b) If P=5000 when =0 and P=4750 when =1 what is the value of P when t = 5?



#5b. Radioactive element 22°Ra has a half-life of 1599 years. If the amount remaining after 10000 years is 0.262 grams,
what was the initial quantity?

#6b. Aninvestment has interest which compounds continuously with an annual interest rate of 8%. How long does it
take for the amount invested to double?



6.5 — Extra Practice

#5 (hints): For each given logistic equation, find y(O) . To separate the two curves with y(O) =6, remember that

e > transitions more rapidly than e .

(t) ___ 6000
1+4999¢

a) What is the carrying capacity and constant k, for this model?
b) Find the initial population.

c) Determine when the population will reach 50% of its carrying capacity.
d) Write the differential equation for which the given P(l) is the solution.

#eb. P models the growth of a population.



#7b. fl—f =0.1P —0.0004P> models the growth of a population.

a) What is the carrying capacity and constant k, for this model?
b) Solve the differential equation given P(O) =10

c) Determine the value of P at which the population growth rate is the greatest.



#8b. Managers of a wildlife preserve where grizzly bears have previous died out are re-introducing new bears to re-
establish the bear population. Attime t =0 years, 40 bears are added to the wildlife preserve. After 4 years, there are
60 bears in the preserve. This wildlife preserve can support a maximum of 300 bears.

a) Write a logistic equation that models the population of bears in the preserve.
b) Find the population after 6 years.
¢) When will the population reach 150?

d) Write a logistic differential equation that models the growth rate of the bear population. Then repeat part b using
Euler’'s method of approximation with a step size of 1. Compare the approximation with the exact number.

e) How many years after the introduction of the bears is the bear population growing most rapidly? Explain.



#9b. (extra problem for challenge :)

1
Show that, for any logistic growth curve, the point of inflection occurs at y = EL when the solution begins below the

carrying capacity, L.



