CE

Math 265B: Test 3 Name: ' |

For maximum credit, please show all of your work in a clear, logical manner. Simplify all answers as much as
possible. Leave answers in exact form unless an approximation is asked for in the instructions.

1. (15 points) Evaluate each of the following improper integrals and state whether it converges or diverges.
You must use the proper notation for full credit. : ?
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2. (6 pts) Determine whether the following integrals converge or diverge. Explam how you are determining this.

You do not have to integrate! =
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3. (6 pts) Find the volume of the solid of revolution formed by spinning ¥ =—, 2<x <ooabout the x-axis.
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4. (6 pts) Determine which (one, both, or neither) of the following functions is a solution to the differential
equation y'(t)+4y(t)=0. Show work thatjustiﬁes your answer.
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5. (8 pts) Find the solution to the following Initial Value Problem analytically. Then on the slope field graph
provided, sketch the solution function, y(7), ¢ =0
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6. (6 pts) Consider the Initial Value Problem % =(y-2)(7-y), y(0)=y,.

and classify them as stable or unstable. -5 oo o ~~,

(a) Find any equilibrium solutions 1’1/ [ = @ o1 SR -
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(b) Sketch a slope field for the differential equatlon./ £ p : N 55 A 1
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(c) For what initial conditions (i.e., what values of y, ) will the solution curves be increasing functions?
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7. (12 pts) Consider the I.V.P.
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(a) Use Euler’s Method, with Af
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(b) On the slope field provided, sketch the polygonal Euler’s solution “curve”, based on your work from part (a).

t. No work need be shown.

i

8. (8 pts) Label the slope fields with the one differential equation that best matches

(y=3)Iny

(iii) '

(i) Yy =-yt
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(iv) ' =cost+cosy
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9. (4 pts) Whlch of the followmg differential equations are separable‘7 (Circle those that are.)

@ y ==y (i) ¥ =y* -y ( \(111) V'=(y-3)lny (iv) y'=cost+cosy
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10. (8 pts) Sierra ran over a goat head thom and now has a slow leak in her bike tire. Assume that the pressure in
the tire decreases at a rate proportional to the difference between the atmospheric pressure (take this to be 14 psi)
and the tire pressure. Assume the tire pressure was initially 35 psi.

(a) Let p(t) be the pressure in the tire t hours since Sarah ran over the thorn. Set up an Initial Value Problem that
models this situation Leave k (the constant of variation) as a general constant.

=k (H=p)

oUc

(¢) What is the steady state for the solution function you found in part (b)? How does that relate to the equilibrium
solution for the original differential equation and what does it mean in terms of Sarah’s tire?
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11. (8 pts) Given that A(t) is the amount of a substance in a compartment at time, t, the compartmental analysis
model is as follows:

Rate of change ___( concentration J (irgﬂow)_ ( concentration }[ou{ﬂow}

of amount in compartment \ going into compartment ) \ rate out of compartment rate
e conceniration ) A(t)
out of compartment ) volume of compartment

Apply this model to set up and solve this tank mixture problem:

A 2000-L tank is filled with a brine (salt) solution with an initial concentration of 4 g/L.. Brine solution with a
concentration of 20g/L flows into the tank at a rate of 5 L/min, while thoroughly mixed solution flows out of the
tank at 5 L/min. Find the function A(t) = the amount of salt in the tank after t minutes.
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12. (8 pts) Use the Midpoint and Trapezoid Rules, with n = 2, to estimate the value of the definite integral.
[llustrate your work on the graphs provided. Give your answers in exact terms and as approximations to 2 decimal

places.‘
Midpoint Approximation:
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Extra Credit (4 points) Suppose that for a certain definite integral, TRAP(10) = 12.676 and TRAP(30) = 10.420.
Use this information to estimate the true value of the integral.

Recall that for the trapezoid rule, Error (M)gE'TZ: Wi

(Hint: You’ll have to set up and solve a simple system of equations.)
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