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V. C=Math 250
Fall 2007
Final Exam

NAME:

ID No:

SECTION:

This exam contains 16 qrrestions on 15 pages (including this title page).
This exam is worth a total of 150 points. The exam is broken into two parts.
There are eight rnultiple chriice questions, cach worth 5 poirrts, and 8 partial
credit problems. To receive full credit for a partial credit problem all work
must be sliown. Wherr irr doubt, fill in the details.

No notes, books or calculators may be used during the exam.

Piea,se. Box Your Final Answer (when possible).
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Multiple Choice Section

7. (5 'poi'nts) The autonomous equation y' : -U2 -A +2 has the following
equilibrium solutions:

( ("DE - -2 is an unstatiie solution ancl g : 7 is an asymptotlcally stable
so l l l t ton .

(b) y - -2 is an asymptotically stable solution and y : 1 is an unstable:
solution.

(") E : '-2 is an unstable soiutiorr atrd g : 1 is a semistatilc solution.

(d) g : -2 is a scrnistable solution and ?J : ). is a,n asymptotically stable
solution.

2. (5 poi,nts) Orr which of the following intervals is the unique soiutir.rri
of the initial value problern

zt-.--"1
( f  -  1 ) ' , / ' -  ( l t f ) y  :  tan i .  Q t f  l  :  i\\_ :

t \  \^=*a . - .^s\ ,ok{-
l= 

- t

\
\.1

{

t^t
t!- !) q4t

5\'.. \certain to exist'/

( a )  (0 ,  1 )

(b)  (1 ,  1)

(")  ( t ,  f  )
,/?-(t(a))r*, +)

\>c; r"+L ) t

h^\< x, b. \q

(I_D
+Eer-\v,

--> \z> L

-T t\
J .  \ - .



3. (5 poi.nts) Which of the following differentiai equations has

g t : 3e2t u,nd Az : Se-at
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4. (5 poirt,ts) Firrci a suitable form of a particular

' ! / "  * 2 ' g ' * 2Y :  l ( s i n i  +  1 ) .

The A, B,C, D,E, F below are constants. 
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5. (5 points)Which of the following graphs best depicts resonance?

6. (5 points) Which system corresponds to the differential equation

a"+2a ' *4 ' y :s in t?
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X r = c., at-+ c" t e?*' r 2 t
Kr=  ECra

(") rr :  ct€2t, r2: c2te2t, where c1,c2 Bre, any constants. 
I  I ,  t ,  \  01\ ^"d

(b )  
" r : c t t e2 t ,  

12 :c2e2 t ,  where  c l , c2d , re ,anycons tan ts .  
= !n \ t *  

\ t / 3 \  j ( -

portrait given beiow?

----]

/ T,1t1 = a-
Bo.qlc-- t

where c1,C2 &te, any constantS.

where c1,c2 a,rE any constantS.

where Cy,C2 IIQ, anv constantS.

wliere c1,c2 d,T€ any constants.

ttrr= JtUl
( " )  * : . r u - t  (

@--"'r'(
( " )  *  -  r r r - t (

( d )  *  -  
" r " ' (

;)-""'(i)
;)."'-'( ?)
? ) -*'" ( l)
?)-'','-'(l)

^ . .  *  ^ ,

x l

coq,L*\i o'v!s)

\o1
L\l



Partial Credit Section

9.(10 poi:nts) Find the solution of tire followirrg initial value problem

S\"-^dqrraA.
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1-O.(10 poi.nts) Find the general solution to

3 / "+3?J ' *29 :3e2 t+1 .
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fi.(14 poi,nts) Given that

f (t) :  e3t cos t - 2tc:-t + q(t)(t" - t  I  
"rr),

(a) Find the Laplace transforrn of /(t).
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L2. (20 poi,nts) l'ind the inverse Laplace transform of
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L3.(10 po'irr,ts) A system with a mass of 2kg at the end of a spring u'ith
spring constant 11N/m is immersed in a rnedium with damping constant
6Ns/m. At t -- 0, the mass is pulled down 10cm from the equilibrium
position and released with an upward veiocity 0.5rn/s. An external force of
3N is appiied to the system from I : ls to t : 4s and then removed. At
f : 6s an impulsive external force ,t(l - 6) is applied to the system.

(a) Give the differential equation with initial conditions for
theTr"(l) function.
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L4.(15 poi,nts) Given the system

[ 
*" : -2t:1 + 12

l t ' ' :  r i  - 2x2

(a) Find the general solution of this system.
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such that
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EIGENVALUES STABILITY

L6 (21 poi,nts) Ciassify
of the system and choose a
system x' : Ax, where the

the type of the origin, determine the stability
phase portrait (given on the next page) of the

matrix A has the following eigenvalues 11, 12.

(a ) T t :  - I , r ' 2  - : 2
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(d )
T r : T 2 - - - 5
with only one linearly

independent eigenvector
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The possible types are: saddle point, node, centel, spiral point, proper

node, and improper node.
Tire systenr rnay be: stable, asymptotically stable, or unstable.
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MATH 250 -Final Exam-



f  ( t )  :  c - r  (  r (s)  ) F(s ) :  C l f  A ) l

l .  I

2. e"' ,  s > d
s - d

3 . r n i  n : p o s i r i v e i n r e g e r  
* " _ ,  

s > 0

4.rP,p>- t  
H.  

s>o

5. sinar +_., s > o
J - * a -

' 6 . cosa l  + ,  s>0
J ' *  a -

7 .  s i n h a r  ; "  3 ,  s  >  l a l
s -  - a -

8 .  c o s h a t  
* ,  

s  >  l a l

g. eo, sin br -b -;-T, s > a
( s - a ) - + b '

l } . e n ' c o s b l  
t - - o  

. ,  J > a
( s - a ) ' + b '

l l .  t "e " ' .  a  =  pos i t i ve  in teger  + ,  J  >  c
( s - d l " '

1 2 .  u .  ( r  )

,  1 3 . u . ( t t f ( t  - c \

.  1 1 . e "  f ( t )

e- r t
s > 0

J

e - "  F ( s )

F(s -  c)

I
s>0

I
I

t l . f (c r )  lF f : ) ,  c>0
c  \ c  /

16.  , jo  I0  -  r )s ( t )d r  F(s )G(s)

1 7 .  d ( t  -  c )  e - "

18.  / ( " ) ( r )

19 .  ( - t ) "  f  ( r )

s n F ( s )  -  s u - r / ( 0 )  -  . . .  -  r r ( n - r ) ( 0 )

F ( n ) ( s )


