MATH 520 (Section 001) ' University of South Carolina

Prof. Meade . Spring 2008

Exam 1 Name: "\ € \!
February 8, 2008 SS # (last 4 digits):!
Instructions:

1. There are a total of 6 problems on 6 pages. Check that your copy of the exam has all of the
problems. '

2. Calculators may not be used for any portion of this exam.

3. You must show all of your work to receive full credit for a correct answer. Correct answers
with no supporting work will be eligible for at most half-credit.

4. Your answers must be written legibly in the space provided. You may use the back of a page
for additional space; please indicate clearly when you do so.

5. Check your work. If I see clear evidence that you checked your answer (when possible) and
you clearly indicate that your answer is incorrect, you will be eligible for more points than if
you had not checked your work.

Problem |  Points | Score
1 30
2 15
3 15
4 20
5 _10
6 10
Total 100

Good Luck!



L. (30 points) For each of the following differential equations (DEs):

(i) determine if the DE is separable
(ii) if the DE is separable, find the general solution to the DE.

(iii) if an initial condition is given, find the solution to the IVP.
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2. (15 points) Consider the differential equation

dy - V25 -y
g A

State the region in the ¢ — y plane where the Theorem about Existence of Unique Solutions
to a First-Order DE (Theorem 2.4.1) guarantees a umque solution through any glven initial

point in the region.
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4

3. (15 points) Use the Theorem about Existence of Unique Solutions to Linear DEs (Theorem
2.4.2) to determine the guaranteed interval of existence for solutions to
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(¢) [12 points] Determine the differential equation that corresponds to each slope field.

(iv)
(viii)

(vii).
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(b) [4 points] Draw the solution curve through (0,2) on slope field (D).
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(a) [4 points] Find the zero isoclines for differential equation
-\ll

4. (20 points) Eight differential equations and four slope fields are given below.
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5. (10 points) Consider the initial value problem
dy

Use Euler’s method with 2 steps to approximate y(1). il 1
NoTE: The arithmetic does not get very messy. Use decimals, not fractions.
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6. (10 points) Let p = p(t) be the size of a population at time ¢. Write the differential equation
corresponding to the following description:

The relative rate of change of the population is proportional to the square of the

difference between the fixed capacity of the environment, N, and the current size
of the population.
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