MATH 250 Fall 2005 -MidTerm Exam 1-

Multiple Choice Section

1. (5 points) Which of the following ordinary differential equations is linear of the sec-
ond order?

(@) ¥ +4yy' =0

t2" +ty' —y = Int
© ¥)P+2y=0
d) t*+y =e*

2. (5 points) Which of the following will be an integrating factor for the differential
equation
ty' — 2y = 2cos2t7

\/(a)tl2 (}f_ 2 y = D em2C
(b) e~ € £
(© ¢ J-% de
z A
(d) -2t © - . et
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MATH 250 Fall 2005 -MidTerm Exam 1-

3. (5 points) Find the maximal interval in which the existence and uniqueness of the
solution to the following initial value problem is guaranteed:

(it + qy= s, y(2) =3
@) (0.7) L t
(b) (0,2) 7+ (gt )61} Fy = (t+1)an-t
(C) (_11'"-)
o (d) (1,7) Z
% H———— L3
-1 ~ o w 1

4. (5 points) Find a second order linear differential equation with constant coefficients
to which the following functions are solutions:

yi(t) = e, y(t) = et

@y -v-2y=0  z -2 ry =\
) v +2y' -3y =0
_) =0©
LA vy -2y =0 (r_h,)(r D

d) ¢ +y +2=0 -

94 9 -y =0
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5. (5 points) Which of the following is the direction field for the differential equation
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6. (5 points) Consider the following two pairs of solutions:

Yo (t) — et+1

all

yi(t) = ¢

zo(t) = sin(2t)

and

Zl(t) = gint

Which of the following is true?

(a) Both of these pairs form fundamental sets of solutions.

t-(b) Only the second pair forms a fundamental set of solutions.

(c) Only the first pair forms a fundamental set of solutions.

(d) Neither pairs form fundamental sets of solutions.
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MATH 250 Fall 2005 -MidTerm Exam 1-
Partial Credit Section

7. (a) (10 points) Solve the initial value problem

, TP+l

A 1) =0.
V=g y(1)

Write your answer y as an explicit function of z.

s i Lpetaee

Lo - e RN,
t;—t)"._ ¥ - 2 he, ¢ (fj-—() _ )(L—_}.'...‘,c;
YU)=p => | = 1-2+Ca  C7TF 7

(b) (5 points) Find the maximal possible interval (a, ) on which the above solution
is valid. If it is difficult to solve for a or b without a calculator, you may describe
it as a zero of a certain function.

Vahed Frgat of =8, wo x=2 15 =0 LD ant (4,5)%&@1;

x % bhat., f >0
. 2
Let Fox)= X - =< +2 £uy= 1 -2+2=(70.
Qo x>0, Fuy—2% 4:/(?‘-)‘ x4 ‘,‘('7. S0 ™ (e,0) {1t “‘(0,‘5‘)_

e x=20% Foo =" [ & be He ,&-a:EJ—-aX 240 of .F“Tj,ﬁé::io_‘,‘;
AE S b"j oo doals valie V"ﬁtmm. &d“i‘_') me amch Lince §
l;a r\’IVLMM—g)

Aq.\s (6\ &o) O\Jl/l,‘f-ﬂ-&. G mnc FMW 24D _F 'FCx)*X—-——«F)_.
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8. (20 points) A tank initially contains 60 gal of pure water. Sweet water containing 1
Ib of sugar per gallon enters the tank at 2 gal /min, and the (perfectly mixed) solution
leaves the tank at the same rate.

(a) (13 points) Set up and solve an initial value problem for the amount of sugar Q at

I-U’lfgd anytlmet

{ R R
WT o=t e =2 RIDZ0 41t
\5)—5""‘2/""*“ Q *"wQ 2, Rle)=o .
56 _ 3ot 2 16
L / € ot b =
@%fQ) =2e”" = Q(ﬁ)—j * dt =2-30¢° t+c
e
Quy=bo+ce 3 pl
Q(D):o =5 O = Lo + ¢ , C,:‘-60 ?’[;‘;
St

ReY= Lo — go e

(b} (7 points) Find an instant of time 7 when the concentration of the sugar is 1/2 1b

per gal. "
—a_é
Cocentratiom Qi) _ [-e =3
6o ) z
~3t
€ =3
__ngl—a‘tz {/h-—‘{ :_&11. T: 30“6"\2 ha
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9. (20 points) Consider the following autonomous equation:
¥ =y -4y

(a) (3 points) Sketch the graph of f(y) =4* —4y. =9 (49 - ¢)

U
o\\/«t

(b) (6 points) Find the critical points and classify equilibrium solutions for this dif-
ferential equation.

Chikel pta 970, 4 z
Epailib, ade Y=o arymp ahdle 2
9=4 Wv\—ﬂ‘l“vef&_

pA

(¢) (3 points) Find inflection points.

“;/(3)1' 19-¢  BuFlechne pb m~ =2 3
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Question 9 continued.

(d) (4 points) Sketch the graphs of several solutions, making sure you have at least
one graph representing each type.

(e} (4 points) Find the limit as ¢ — oo of the solution satisfying the initial condition
¥(1) = 3, without solving the equation.

. 4= 0-
Hea. \/
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10. (a) (10 points) Find the general solution to the second order differential equation

i y"+y'-—2y~——0.
- =0
(/LL/M &Th/, Frdr-230 ((‘-4-—;_,) (=13
F=-2, \ g
~2& -
b= e ,  d.= e Tt 2

G-E/wgm’&m ‘3: c,e,zt+cl€

{(b) (5 points) Find the value 3 such that the solution in (a) satisfying the initial con-
ditions

y0)=3, J(0)=25

remains finite as the independent variable ¢t — co.

$¢"\-(-e, ﬂt—abo M—o( -6:1&—-)0 to '(:-—-‘af’OJ ™ u-\,J.M, d'tuj- g.
MMV:\-’Q Wefplj e M"W;f: LLJ\—V-C, C_L:-O-. SD

"3:_ C_| e"'?.t'. %
-2t
Y(od=3 => =3 Sy =3 . (
g/[k'): -'éﬁh)-t ) ‘21(0) = -—e = (5 ’ {
N N e = d
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