MATH 250 -Second Midterm Exam-

1. (6 points) Let T be the period, R the amplitude, and 8 the phase of the function

u(t) = cos(3t) + sin(3t).

(a) T=3/2m), R=1 6=0
(b) T = 6, R=V?2, f=n
) T =2n/3 R=1 f=m
.. (d)T=2r/3, R=+v2, 60=mn/4

2. (6 points) Let y(t) be any solution of the differential equation

¥Y'+2% +y=1
Then
(a) limy 400 y(t) =0
(b) lim;— 400 y(t) = +00
() limeioey(t) =1
(d) lim¢, o0 y(t) cannot be determined
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MATH 250 -Second Midterm Exam-

3. (6 points) A suitable form for a particular solution y(t) to the differential equation

y" + 2y + 2y = tcos(2t)
is:

(a) Ae*cos(t) + Be 'sin(t)

(b) Atsin(2t) + Bt cos(2t)

Ac) (At + Ag)sin(2t) + (Bt + By) cos(2t)

(d) (Ait® + Ast?)sin(2t) + (B1t® + Bat?) cos(2t)

4. (6 points) A spring is stretched L = 0.1 m by an object of mass m = 1 kg. The system is
set in motion at time ¢ = 0 by an external force of F(t) = cos(kt) Newtons. Assume that
there is no damping force and that g = 10 m/sec?. For which value of k does resonance

occur:
!\1':(, M‘gtl/(l_
(a) k=10
(b) k=10 RERL AN
(c) k=100 » W' o toou = Crokt
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MATH 250 -Second Midterm Exam-

5. (6 points) Find the inverse Laplace transform of

FO) = gt
B Bk
(a) e *(cos(t) + sin(t)) o (“,_,,“ Sy
v (b) e *(cos(t) — sin(t))
(c) et cos(t)
(d) e *(cos(t) — 2sin(t))
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6. (12 points) Find the Laplace transform of

po-{3 15

F(a)= i{)[ft')\]: | o fA ;AT

A =

£ () At

P\ "/At ’ .5 Yy A -
SO ¥ fordt 1—j 3 % +5§ te ¢ dt
0

v Y A s
- %eﬂt < e A€ A _+ ’@A
+ t=— dt
2 N - iy £ =
o
u=t dv=¢e vt
du=d& v - 7%
-4
= 3e°” 3 A
= ~ ~54 -t
- 2 4+ A€ se C A
-4 -2 - + =
4 - A -4 g»
-S4
- g -4 A
e +_% L A e 4 YQ\YA . ~40A ( -54g
_——A - - e
A 20 + . T3 tn T
-0 A _
AA A__)Go/ Ae - Q V\A—\,A QAA__;O .(:\,L 8>S0
\{wu,
_ -Sa
Fy= 2 + 2¢ U -fa
b P -t y €
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7. (13 points) Find the general solution to the differential equation

2y’ +3zy +y=0 >0

1

given that y = 7" is a solution.

Lt 2 ( |

ok 31 = \}')(\\ )

_ 2 - (2
W3, 9= Wik w8y 2 oot e oo IR L
C(«,rru C“‘ oo d j N
~— ""d ,
go(wc v - _L /
V= dx ¢ -
2

0
[ A AN

Clnae ¢, o0 4 _ -

. AN

A wdep. aa W(Y y ydo
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MATH 250 -Second Midterm Exam-
8. (18 pts) Find the general solution of (a), (b)
(a) y" + 4y = sin(2t)
kl' ‘(14((,:01 S A
.‘g\: C&vlt, ?L;%lt'
(B Ty )7 At o2t Bt 2C

= L (Acort 4 b2
{

e
\

il

A ot tBa2t +t (—2_/—\,4,;\2,( 42} bert)

K

(L2At +B) A2t ¥ (28¢ tA) c=2T

PR (]
(= 3 At 4 (m2AtFR) o2t 420 orf - 2 (2BE#+A) Am 2t
(b) ¥ =6y +9 =0 | = (_ (g —¢h) a2t +(~¢At F4B) o
e by 970 | Pleg »Godo< to gt

cw3) =0, =303 : ' v ' [

( , 5 (yBE —gA* epE) At at T~ YAEHER + $AL) ot
= S GA RS2t ¢R o2t T A 2T

Gl st o ~¢A=y, A=-3  R=0

€ t

(E) (:(M,/Q «dv&i ‘3: C,&A),{f—fci/b‘:"lt—’%_t(/«alt

(c) Give the form of a particular solution of y" — 6y + 9y = 3. Do not solve for it!

Y= AttelT A e
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9. (12 points) Consider the non-homogeneous linear differential equation
y' +p(t)y +q(t)y = 9(t) (1)

where p, ¢, g are continuous functions.

(a) If y1(t) and yo(t) are solutions of (1) show that w(t) = y1(t) — y2(t) is a solution of
the corresponding homogeneous equation  y” + p(t)y’' + q(t)y = 0.

(y, =) + p(©(9,-9) + §© (5,-9.)
Yo+ P 3. = PV Y. + g0y, — 560 8,

il

5+ PLey 5" + 46 8,) = (8. + PO 9L + 10 9,)

1

"

) - Sl =0

(b) Suppose that
yi(t) =€, yo(t) = €' +cost, ys(t)=e' +sint

are three solutions of the non-homogeneous equation (1). Find the general solution

of (1).
gL‘ le Cro"t) ‘33""2': A/\:«-.t TL,{,B At ,4,6,(?,/9 t» l\_‘fw.,o p(_f )

S\\\’Lc{ /J/va/j Al «@1\10‘«/&3 i\ntL‘/f)/'/ tf/ﬁ,(,j ,11,»“,,, o ‘Q/\ﬂ(i&m’év/(:/e
| aebos T fle homoy. do< . Y 4 pary’ + 70035
-(—_Lm *’ﬁu?—j/&le»/«e«it(\) - Q:Q,wﬂc%—czz@;{:«fe

t
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10. (15 points) Suppose a mass-spring system has mass m = 1 kg, damping constant v = 4
kg/sec, and spring constant k = 3 kg/sec’. Assume that at time zero, the mass is
released with the spring compressed 2 cm from the mass’s equilibrium position, and an
instantaneous velocity of 5 cm/sec in the direction of spring decompression is imparted

upon the mass.

(a) Write an initial value problem describing this situation.
(b) Solve your problem in (a) for the equation of motion.

(c) How many times does the mass cross the equilibruim position?

T prachin Fro 2palibriee wftr € ooee,

!

Q) W Gu ¥ yu= U, Ule)E T o Wio)y= 0,65
b) v a4 Gv 423 =0, (v (r+1)=0. = =3, ~I.
- ~t ~3€ ~t
Vhte)’%, Y, = € u)= ¢ ¢ S N
¢ -3t ~t
u = =3¢, € - C, € i
U(e)= -0, c2 = C\-(—CL:-:—-O‘C?_ D
‘o, .
wWleyzoes = <3, "= 0es ®
P +® ~2¢, = 0. ¢} ¢, = -0 (Y
- = - WIS
Cy= -0 e -c, = —0 e+ 0. 08 l
- -c
U()= —ocis ¢ T _p.0ev € n
g po A c e =o
C) SJ'W\Q)';O AreX M/ev—é he t© . -6 015 e —¢ 0 9s =
. -3, ~t A
Sihue e%’)o amed € 0 £ L T, T"«cfwﬁw

?Wf?ﬁn ,
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