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part I: Mu]tiple choice: Please write your answers (A,B,C, .- .) in the boxes on th
mine values of the constants @ and b that make the differential equatio . X

1. (3 points) peter:
(32%y — bay’)dz + (az® + ®y*) dy = 0 (
1)

A. a = 2, b = -1 szﬁ" IR - tj\s (_?\3‘)
@a—:l,b=-—2 de'— u(37~‘\‘(°7‘s31

C.a= 2,b=1

D.a=—-1,b=2 PO ke

bove.

E. None of the a

9. (3 points) Consider the initial value problem

y = (@ —si’(ty),  y(0) =2

Which of the following is true?
A. —1 < y(t) <1for all ¢ for which y is defined.

B. y(t) < sin’*(t) for all ¢ for which y is defined.
all ¢ for which y is defined.

(&) y(t) > 1 for
D. y(t) >t* —1for all ¢ for which y is defined.

E. None of the above.




3. (4 points) The slope field below corresponds to Which differential equation?
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the equation

T

etermine if

4. (4 pm’nt.s)

nay assume that we are working in a rectangle R in the plane such that z > 0 for

o exact (you :
. ct, find the solution.

all (z,y) in R). If it is exa
A. F(a:,y):yln:x+4-w2—3y \ L
Y Py E GF” X
=—24+-+8 N
el e 25 . \-irsr O . \ex-3
. =Y+ 5 +8=0 AV 7 >3
. — o= y-—4 ) a

2 2 T
KD}ylnz—i—&rz -3y=C

E. The equation is not exact.

D

(z+2)sinydz + zcosydy = 07
A. eCOS.T (3)
B. sinz *;\ ey O+
(OJ ze® [ ==l ~
2 - X (05X \ { (xaz) co¥y - oy
D. 142 .-l v
2

E. None of the above.
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6. (4 points) The function w(z,y) = o an integrating factor for the equ
Y

(22 +y? — x)dz —ydy =0. )

Use this to solve the differential equation. You may assume that we are working in a rectangle

R which does not contain the point (0,0).

A. F(:c,y):x—arctan(z2+y2) |
» 5 \ -\

B, F =z —Liln(z?*+ 9 gpv. xR BT

(z!y) x 2 ( y) 3% _;‘,T_’jl/- E 7\1\\31

Cl‘x-%ln(x2+y2)=C 55
D. z — arctan(z? +¥%) =C - '
E. None of the above

ation of the form y' = f (t,y) such that f

ere exists a differential equ
taining (0,0) and such that

7. (3 points) True or false: th
tangle R con

has continuous partial derivatives on a rec
y =2t and Y2 =3t (5)

are both solutions in R.
A. False. The existence theorem forbids it.

VFalse. The uniqueness theorem forbids it.

C. 'True. The existence theorem guarantees it.

D. True. The uniqueness theorem guarantees it.
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9.

A

150 gal of solution
which is dissolve
ain at the bottorm
of tank A. The solution leaves tank A via this drain at a rate of 4 gal/s and flows immediately
into tank B at the same rate. A drain at the bottom of tank B allows the solution to leave tank
ions involving

(8 points) Consider two tanks, labeled tank A 8nd tank B. Tank A contains
in which is dissolved 12 Ibs of salt. Tank B contains 300 gal of solution in
28 Ibs of salt. Pure water flows into tank A at & rate of 4 gal/s. There is a dr

Bata 'rate of 1 gal/s. Set up, but do not evalute, a system of differential equat
the variables z (amount of salt in tank A), ¥ (amount of salt in tank B), and ¢ (time in seconds)-

Do not forget to include any initial conditions @X your entire &RSVE\
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vy =-Y + 3e~t (6)

(a) Th
® change of vy
g ®Quation, Usin V;;lables. Z = y° turns this equation into a first-order linear differential
not be eradin 8 this, write the linear equation above in the form » = a(t)z + (). (1 will
g your work fOl‘ thJS problem, ju.St' your a.nswer). @ your answer.\

e > 3 2 o
oD %\%‘ % ‘tf 3y* Hry = -\33-136 .
A= 9"163 _%- % = <2 \'3(:t

Fe R >
o 2@ -ses et ]

L\ (b) Solve the differential equation. Your answer should be in the form

N hew < . Ae:zk
dz 3z = S%.-34c9) wmlgl= -3txCH 2
a< T 7 2z

2) &y A=~ L)
2=y

2) ?l\_a wits oné el
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