MA266 Practice Problems

1 1
Iy + (1 + t) y=7 and y(1) = 0, then y(In2) =?

1 1 ¢ 1
 In2-In(ln2) B. In(n2) C. Inn2)+—— D —(1-%) E
A In2=In(n2) n(In2) - C. In(n2)+ 575 ln2< 2) n2—1

. What is the largest open interval for which a unique solution of the initial value problem
1 t—2
ty + —y=—o 1)=0
vt vy v
is guaranteed?
A 0<t<l B.0<t<2 C 0<t<3 D -1<t<3 E -1<t<l

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

Ce?t 1+ Ce? 1 1+ Ce* Y3
A y=—"-_ B.oy=-—"""_ Cy=—"_ L y=——"" E L _—y=0C
Y= 1Cet Y= 1 _Ce Y= 1 Cet Y= e 3 Y
. Ify = 9% and y(0) = 1, then y(—1) =7
1
A.5 i B.+v/3 C.1 D.— E. Does not exist
V3

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

zy =3y +22t, 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 = L
x

dy 522 + 312
dr 2xy

A 32 +522=C2?> B. y?+522=Cax® C. 2243y =Cx D.2y—522=Cz* E. y>+322=0C2®

. Suppose that

dy 2
A ~1
il G )
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 — +2=C
Tty Y Y Tty



10.

11.

12.

13.

14.

15.

16.

. An implicit solution of

dy
2
1 2 1)— =0
y 14 Quy+ 1)
is?
Y
A 2@y’ +y)=C B. a2y +y=C C.2y>°+2z+y=C D. §+y+x2y+x: C E. . y=xz2+C
Consider the autonomous differential equation
dy 1 9
Yy 1)y —4)2
7 oW D —4)

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
7 ( )
At what time ¢ does “Doomsday” occur (which means the population explodes)?
In (2) In (2) In (4) In (4)
A. B. C. 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 =x+ %, y(0) = =8.
A. —-17 B. =225 C. =235 D. —-245 E. =27
If the Wronskian W (f, g) = —3e* and f(t) = 4€*', then g(t) could be

3 3 3
A. Zte21t B. 12¢* C. 756% D. fzte‘” E. fzte%

The general solution of
y' — 4y +4y =0

is?
Ay =Cre?t + Cote® B,y = Cre? +Cre?*  C.y=Cie® +Cre™? D.y=Cre ? + Cote ™
E. y=Cit+ Cth

The general solution of
y//l +4yl/ + 5y/ — O

is?
Ay =Cie?cost+ Cye Zsint B. y=C; +Cre Fcost+ Cze?sint C. y = C; + Cyel cos2t +
Czetsin2t D. y=Cy +Cycost+ Czsint  E. y = C; + Coe? cost + Cze?! sint

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

Find y(2). (Use the substitution p =y > 0.)
A.In3 B.e? C.ln5 D.e* E 4
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17.

18.

19.

20.

21.

22,

23.

An object weighting 8 pounds attached to a spring will stretch it 6 inches beyond its natural length. There
is a damping force with a damping constant ¢ = 6 lbs-sec/ft and there is no external force. If at ¢ = 0 the
object is pulled 2 feet below equilibrium and then released, the initial value problem describing the vertical
displacement x(t) becomes?

1
A. 82" + 62’ + 16z = 0,2(0) = —2,2'(0) =0 B. 82" + 62’ + 16z = 0,2(0) = 2,2/(0) =0 C. Zz" +
1
6z’ + 16z = 0,2(0) = 2,2/(0) =0 D. 133” + 62" +8x = 0,2(0) =2,2'(0) =0 E. 2562” + 62’ + 162 =
0,2(0) =2,2/(0) =0

A particular solution, y,, of
y' — 4y +3y=2t+¢
is?
1 1 1 1 1 1 1 1 1 1 2 8
A ——tel+-t+- B. —cte'+-t+=- C. —zel+St+=- D.t?+e" E. —te'+-t+—
2€+3 +2 26+2 +2 26—1—3 +2 +e 26+3 +9
Determine the appropriate form for a particular solution y,(z) to the third-order differential equation

—T

y3) 4y —y —y=cosz + ze
A. Acosz+Bsinz+23(Cz+D)e™® B. Acosz+x(Bx+C)e™® C. 2*(Acosz+ Bsinz)+(Cz+D)e™
D. Acosz+ Bxe ™ E. Acosx + Bsinz + (Cx + D)e™

If y” + 5y’ + 6y = 24e’, y(0) =0, y'(0) = 0, then y(1) =?
A.e—e24+6e2 B.2e—82+6e 2 C.e—82+6e 2 D.e+824e3 E. O

The differential equation

11

2, 2
_z Zu=0
Y.

has solutions y; (t) = t and yo(t) = t2. If

then y(2) =7
A.8n2—-4 B.0 C. -6 D.8mn2+4 E.8In2

A spring-mass system is governed by the initial value problem

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

For what value(s) of w will resonance occur?
A0 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.

AT =Y ! o =y
' y’:%(—3x—ky+c082t y = 2(—3y — kx + cos 2t) Ty = %( 3y — kx + cos 2t)

D =y 2y +km+cos2t
"y =2y + kx4 cos2t Yy ==
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24.

25.

26.

27.

28.

29.

The solution of

A. x(t) = 2! [Smt] e {C‘m] B. x(t) = 2¢! {Smt] +et {‘mt] C. x(t) = 2¢! {Smt} e [ Cosf]

cost sint cost sint cost —sint
_ ¢ |sint| 4 |cost _ ¢ |—sint| ; |cost
D. x(t)=e {cos t] ¢ {sin t] E. x(t)=e { cost € lsint

Solve the initial value problem
0 1

sl s f] me[]ew] o ef]ral] ooef]rmelt) we[]-uefl]

What values of the parameter « in the system below make the origin a saddle point in the phase plane:
x = bl x
T a2
1 1 1
Al a>2 B.a>— C a<—— D 2>a>—-——- E a<-2
4 4 4
v [0 1] ad] ]2
To o 1 0 To 3

A x, = [g} B. x, = [_:ﬂ C. %y = [‘3} D. x, = B] B = H

Find the general solution of

x = Ax, x(0)= [ﬂ ,  where A = [1 1] :

Find a particular solution of

A ¢ (1) et + ¢y } e+ _ﬂ e b+ {(1)]
o] =

B. a1 _1_ et + ¢o _1_ et
(o] . [1] 5 [6e7"

C. _1_6 +02_1_e 1

D. ¢ (1) et + ¢y } et + g} et + {(1)]
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30.

31.

32.

33.

34.

35.

e afl] vl [ 2]

L{e'(1 + cos2t)} =
1 1 1 1 s—1 1 s—1 1 s
A. B. — C. D. -4+ ——-—
s—1+(s—1)2+4 s—l( +(s—1)2+4> s—1s2—-2s+5 s+(s—1)2—|-4
B 1 s—1

8—1+32—2S+5

Find the Laplace transform of

t, 0<t<1
f(t)_{ 0, 1<t< o0

1 1 1 1 1 1 1 1 1 1 1 1
A e B. e~ C —w—e*(-4+=) D =42 (-+=) E e*(-+—
¢ <s+s—2> 2 ° 52 2 C <s+52) 52+ ‘ (S+S2> ¢ (s+52)

Solve

Al ug(t) (2—4e D 4 2¢720D)

B. ui(t) (2 —4e= (71 4 2e72071)) o=t — g2
C. wuo(t) (2 — 4~ (=) 4 2672(’571)) fet—e2
D. (2—4e= (71 42720071 4 o=t — =2

E. et —e™ 2

Find the solution of the initial value problem

v +y=0(t—m)
y(0)=0, y'(0)=1.
Ay =sint+up(t)sin(t —m) B. y =sint + u,(t)sin(nt) C. y = ur(t)(sint +sin(t — 7)) D.y=
ur(t)sint  E. y =sint + u,(¢)sin(t — )

The inverse Laplace transform of

1(¢
uy(t) (e fcos2t) — 1

(t) (et cos2(t — 1) — Je'"'sin2(t — 1))

() (
ur(t) (e " leos2(t — 1) — Le " sin2(t — 1))

( ) (e”

e tsin 2t

1(t ¢ cos2( t—l)— 7e*tsm2(t—1))
e leos2(t — 1) — Je " sin2(t — 1)

c {/Ot sin2(t — 7) cos(37’)d7’} 7

1 n s B 2s C 2 n s D 2 B S
T 244 s249 T (824 4)(s?49) T s24+4 s249 " (s2+4)(s*49) T (824 4)(s*49)

=9 aw»
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