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Problem | Points | Score

1 8 X
2 9 5

3 4 a

4 8 2

5 8 e
6 3

Total | 40 &r 3

Instructions
(1) Enter your name, SID number, and discussion section on the top of this page.
(2) Use a PEN to record your final answers.
(3) If you need more space, use the extra page at the end of the exam.
(4) NO Calculators, computers, books or notes of any kind are allowed.
(5) Show your work. Unsupported answers will not receive full credit.
(6) Good Luck!
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| Exercise 1. (8pt)

'}/7! . : 1 .
\(7,7 Consider the autonomous first-order differential equation
Y =(y—1)*y+5)

(1) Draw the phase line. (3pt)
Fly)

(2) What are the equilibrium solutions, which are stable, and which are unstable?
(2pt)
stnble: Nevw
unghable: Y= -°

necthey - \d =\

(3) Sketch the graph of at least one solutions between each pair of adjacent equi-
librium solutions. (3pt)




Exercise 2. (9pt) Consider the differential equation

: Xl gtat
‘-@E_ (z + 1)et X
N Ldt x—2 .

(1) Can you apply tpe existence and uniqueness theorem to the initial value problem
z0(0) = 17 Justify your answer and give the biggest rectangle in which you can
apply it containing the given point (if it exists). (5 pt)
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(2) Can zo(2) = —2 (wo(t) is the solution to the initial value problem in part 1))?
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Justify your answer. (4pt)
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‘\,{ Exercise 3. (4pt) Find a particular solution to the following two differential equa-

tions
y// _ 2y' _ 3y — __463.‘.
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Exercise 4. (8pt) Find first the general solutions to the following system and after-
wards the solution to the initial value problem.
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Exercise 5. (8pt) Consider the differential equation

1+z, 1
_lu=0
y-5Y

yll +

(1) check that 1+ z and 2—“”2-;—’4-_6;13 are solutions to the above equation. (4pt)
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(2) Do they
y form a fundamental set of solutions? Justify your answet. (4pt)
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Exercise 6. (3pt)

Consider the differential equations

2 =0
(2yz)dz + (yz* + y)dy
; to solve the
Find the integrating factor for the above equation. (you do NOT have to
equation)
(Hint: it only depends on y)
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