Math 2410 Exam I Feb 150, 2018

Name:

Instructions:
e Answer each question to the best of your ability. Show your work or receive no credit.

e All answers must be written clearly. Be sure to erase or cross out any work that you do not want
graded. Partial credit can not be awarded unless there is legible work to assess.

e If you require extra space for any answer, you may use the back sides of the exam pages. Please
indicate when you have done this so that I do not miss any of your work.

ACADEMIC INTEGRITY AGREEMENT
I certify that all work given in this examination is my own and that, to my knowledge, has not been used
by anyone besides myself to their personal advantage. Further, I assert that this examination was taken in
accordance with the academic integrity policies of the University of Connecticut.

Signed:

(full name)

Questions: 1 2 3 4 5 6 7 8 Total
Score:
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1. (5 points) Assume that k is a real valued constant. For which value(s) of k is y = 2" a solution to the

differential equation

22y + dzy’ — 4y = 0?
If no such value exists, explain why not.
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(5 points) Consider the IVP:

yl — 3l'y1/3
y(0) = 0.
(a) Verify that both
y1 =2
Y2 =0

are solutions to the IVP.

(b) Why does the IVP having two distinct solutions not contradict the conclusion of the existence and
uniqueness theorem?
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3. (b points) Suppose that a large mixing tank initially holds 300 gallons of water in which 50 pounds

of salt have been dissolved@Pure water is pumped into the tank at a rat 3gal/min, and when the
solution is well stirred, it is then pumped out at the same rate. Construct an initial value problem whose

solution is the amount of salt A(t) in the tank at time ¢.
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4. (5 points) The following is a direction field for ' = y cos(x).

(a) Sketch a solution curve through the indicated point (2,2).
(b) If y is a solution to the IVP
Yy = ycos(z)
{y(Z) =2 ’
use your sketched solution curve to estimate y(1.5). Clearly indicate the point (1.5,y(1.5)) on your
solution curve.
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Figure 1: Direction Field
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5. (5 points) Consider the separable differential equation
y' = sin(z + y) — sin(xz — y).

(a) Verify that this ODE has the trivial solution.

(b) Use sin(z £ y) = sin(x) cos(y) £ cos(x) sin(y) to solve the ODE by using a separation of variables.
You may leave your answer in implicit form.

Hint: [ cse(z)dr = —In(cot(z) + csc(x)) + c.
Extra credit (3 points) Can the trivial solution be obtained by specifying parameter(s) from your
solution in (b)?
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. (5 points) Find the general solution to the linear first order equation
y' + tan(x)y = sec(x).

Give the solution explicitly. Hint: [ tan(z)dz = In(sec(z)) + ¢ and [ sec?(z)dz = tan(z) + c.
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7. (5 points) Use substitution to reduce the following ODE into a separation of variables, and then solve

1t:
y' =14 e¥%F5,

Give the solution explicitly.
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8. (5 points) Consider the IVP

y/ — x4+ y2
y(0) = 0.
Let y be a solution to this IVP, and use Euler’s method with step A = 0.1 to approximate y(0.3). Indicate
clearly all relevant xy, yk, f (2, yx). Round your final answer to 3 decimal places.
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