MA266 Practice Problems

Iy + (1 + 1) Y= % and y(1) =0, then y(In2) =7

1 1 e 1
A-ln2-l(m2) B.(n2) C 2+ D. E(1—5) B o

. What is the largest open interval for which a unique solution of the initial value problem

.1 t—2
ty + ——y=

LTr =0
ot Al S0

is guaranteed?
A.0<t<l B 0<t<2 C. 0<t<3 D —-1<t<3 E —-1<t<l1

. An explicit solution of 3/ = y? — 1 is?

Ce?t 1+ Ce? 1 1+ Ce* Y3
Ay=—C _ B y=-"%° (Cy———"_ D y=-—% g L_,_
YT 1 Cent V=1 Ce C.y 1—Ce2t Y 1—e2t 3 Y ¢
. Ify/ = 9% and y(0) = 1, then y(—1) =7
1
A.5 1 B.v3 C.1 D.—— E. Does not exist
V3

. Let y(z) be the solution to the initial value problem

xy =3y +22*,  y(1) =0.
Then, y(2) is
A.4 B.8 C.16 D.20 E. 32

. A tank initially contains 40 ounces of salt mixed in 100 gallons of water. A solution containing 4 oz of salt
per gallon is then pumped into the tank at the rate of 5 gal/min. The stirred mixture flows out of the tank
at the same rate. How much salt is in the tank after 20 minutes?

A. 400 —360e! B. 20 C.80 D. 40+20e E. 400 + 360e?

. Find the general solution of a homogeneous equation using substitution v = g
T

dy 522 + 312
de 2y

A 32 +522=Cx%2 B. y?+522=C2> C. 2243y2=Czx D. 2y—522=Cz* E. y>+322=Cz>

. Suppose that

dy 2
& ~1.
gy = @ty
What is the implicit general solution to this differential equation? (Hint: use the substitution v(z) = z +y.)
1 1
A. —2=C B. 242=C C 2-2=C D a@@+y)+1=C B — t2=C
r+y Y Y z+y



10.

11.

12.

13.

14.

15.

16.

. An implicit solution of

dy _

2
14 (2 1 0

Yy + 1+ 2oy + )dx

is?
Y3

A 2@y +y)=C B.ay’+y=C C.ay*+ax+y=C D. ?—i—y—i—mQy—i—m:C’ E. y=2y>+C
Consider the autonomous differential equation

dy 1 2

—=——(y—1)(y —4)~.

L - DY

Classify the stability of each equilibrium solution.
A. y =1 and y = 4 both unstable B. y = 1 unstable; y = 4 stable C. y =0 and y = 1 stable; y =4
unstable D. y =1 stable; y = 4 semistable E. y = 0 stable; y = 1 and y = 4 unstable

Consider the following doomsday/extinction differential equation for a population P(t) with the initial
population P(0) = 4.

dP
— =3P(P -2
o ( )
At what time ¢ does “Doomsday” occur (which means the population explodes)?
In (2) In (2) In (4) In (4)
A. B. Cc. —= D. E.
6 3 3 6 >

Use Euler’s method with step size h = 1 to find the approximate value of y(3), where y(x) solves the initial
value problem

y =+ g y(0) = =8.

A. —-17 B. -225 C. =235 D. —-245 E. =27
If the Wronskian W (f, g) = —3e* and f(t) = 4e?!, then g(t) could be

3 3 3 3
A. Zte% B. 12¢* C. 756% D. fzte‘” E. fzte%

The general solution of
y' — 4y’ +4y =0
is?
Ay = Cre? + Cote® B. y = Cie* + Che? C. y = Cre? 4 Che™2 D. y = Cie 2" 4 Cote™?*
E. Yy = Clt + Cgtz

The general solution of
"

Y+ 4" +5y =0
is?

A,y =Cie ?cost+ Core Zsint B. y=C; + Core Fcost+ Cye Psint C. y = C; + Crel cos2t +
Csetsin2t D. y=C;+Cocost+ Cysint E. y= Cy + Coe? cost + Cye?tsint

Let y(z) be the solution to the reducible second-order differential equation
y'+(y)? =0, y(0)=0,4(0)=1.

Find y(2). (Use the substitution p =3 > 0.)
A.ln3 B.e?2 C.In5 D.e* E. 4
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17.

18.

19.

20.

21.

22,

23.

24.

A mass-spring-dashpot system with mass m = 4, damping constant ¢ = 4, and spring constant k = 17 is
set in free motion with initial conditions z(0) = 0 and 2'(0) = 2, where x(¢) is the displacement from the
equilibrium position at time ¢. Find x(2).

A. e 'sin(4) B. e lcos(4) C. e lcos(d)+etsin(4) D. e 2cos(l)—e 2sin(l) E. e 2sin(1)

A particular solution, y,, of
Y — 4y +3y =2t +et
is?
1 1 1 1 1 1 1 1 1 1 2 8
A —tel+-t+- B. —cte!+-t+=- C. —ze'+-t+= D.t*?+e" E. ——tel +-t+—
2e+3 +2 2e+2 +2 2e+3 +2 +e 2e+3 +9
Determine the appropriate form for a particular solution y,(z) to the third-order differential equation

x

Yy 4y —y —y =cosz + ze "

A. Acosz+Bsinz+2?(Cx+D)e ™ B. Acosz+ax(Bxr+C)e ® C. 2?(Acosz+ Bsinz)+(Cz+D)e™®
D. Acosz+ Bxe ™ E. Acosx + Bsinz + (Cx + D)e™”*

If ¥ + 5y" + 6y = 24¢’, y(0) = 0, v'(0) = 0, then y(1) =7
A.e—e?2+4+6e3 B.2—-8 2463 C.e—8 2462 D.e+82+e3 E. 0

The differential equation

/

’ 2 ’ + 2 -0
V' =Y+ gy =
has solutions y; (t) =t and yo(t) = t2. If

2 2
y' -yt sy=2 y(1)=0y(1)=0

then y(2) =7
A.8n2—-4 B.0 C. -6 D.8n2+4 E.8In2
A spring-mass system is governed by the initial value problem

2" + 42’ + 4z = 4 coswt
z(0)=9, 2'(0)=-2.

For what value(s) of w will resonance occur?
A.0 B.2 C. 4 D.novalueofw E.2<w<inf

Rewrite the second order equation
2u” + 3u' + ku = cos 2t

as a system of first order equations.

A =y B =z o =y
|y = 4(—3z — ky + cos2t) |y = 4(—3y — kz + cos 2t) |y = 4(—3y — kz + cos 2t)

D =y E 2 =2y + kx + cos 2t
"y =2y + kx4 cos 2t Ny ==

The solution of
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25.

26.

27.

28.

29.

30.

Solve

A x(t) = 2¢! [Si“t] et {C‘m] B. x(t) = 2! {Smt] + et {CO”] C. x(t) = 2¢* {Smt} _ [ COSf]

cost sint cost sint cost —sint
_ ¢ |sint| 4 |cost _ ¢ |—sint| 4 |cost
D. x(t)=e |:COS t] ¢ Lin t] E. x(t)=e { cost € |sint

Solve the initial value problem

, L 11
x' = Ax, x(O)L], whereA{O 1].

ael] sl me o] o ef]eal] ef]imell) s f]-ue]l]

What values of the parameter « in the system below make the origin a saddle point in the phase plane:

;11
X—azx

1 1 1
A a>2 B.a>71 C.a<71 D.2>a>71 E. a< -2

=0 E- 6

Find a particular solution of

A o (1) el + co } e+ [_ﬂ et + {(1)]
B. (1) et + ¢y } e?t
caerl] [
ocfJerel] oo
calfesollers [

L{e'(1+ cos2t)} =?

1 1 1 1 s—1 1 s—1 1 S
A. B. - C. D. -+ ——
s N < * ) s—1s2-2s4+5 s+(s—1)2—|—4
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31.

32.

33.

34.

35.

Find the Laplace transform of
0<t<1
1<t< o

ro={ 6

(1 1 1 1 /1 1 1 (1 1 s
A e <8+8—2> B. S—Z—e 2 C. ?—e (3+52> D. 8—2—&-26 (8—1-SZ> E. e (

Solve
y" + 3y + 2y = duy(¢)
A uq (t) (2 — 46_(t_1) + 26—2(t—1))
B. uy(¢) (2 —4e= () 4 26*2(“1)) 4ot 2t
C. ug(t) (2 — 4e=(=D) 4 27200=1)) 4 o=t — =2
D. (2 —4e (=1 4 2¢720-1) o=t =2
E. et —e 2
Find the solution of the initial value problem

y' +y=0(t—m)
y(0) =0, ¥'(0)=1.

A,y =sint + up(t)sin(t — )
Uy (t) sint

B. y = sint + u,(t) sin(nt)
E. y =sint + u,(¢)sin(t — )

C. y = ur(t)(sint + sin(t — 7))

The inverse Laplace transform of
F(s)= ————
(s) s2+2s+5
1(¢
U1 t

(

(
U1 (t

(

e teos2(t —1) — tefsin2(t — 1))

sin 2t

fe " lsin2(t — 1))
“tsin2(t — 1))

Lsin2(t — 1)

c {/Ot sin2(t — 7) cos(37’)d7’} 7

1 S 2s 2 s 2

) (

) (et cos2t) — zet
) (67" cos2 t—l)
)( cos2t—1) 1

1(t

=0 aw»

e lcos2(t—1) —

S

. B. C. D.
82+4+82+9 (s24+4)(s*+9) 82+4+s2+9 (s24+4)(s2+9)
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Answer Key
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