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Sample Final Exam Review Problems

== 75 min

S1. Which of the following is the solution to the differential
equation
dy =

dr 5
with the initial condition y(0) = 1.

S3. A differential equation is considered to be ordinary if it
has

(A) one dependent variable

(B) more than one dependent variable
(C) one independent variable

(D) more than one independent variable
(E)

E) None of the above

S4. Classify the following differential equation:

d
e”’—y + 3y = ac2y
dx

A
B

(A)
(B)
(©)
(D)
(E)

Separable and not linear

Linear and not separable.
Both separable and linear.
D
E

Neither separable nor linear.

None of the above

S5.Consider the linear differential equation:

The integrating factor is
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x

(A)
(B) 1+=z
(C) ze®
(D)

)

9]

—_

D
(E) None of the above

T — xe®

S6. If y = €27 is a solution to
y" =5y +ky =0,

what is the value of k£ ?
(A)
(B)
(€) -1
(D)

)

Nl

D) 1/3
(E) None of the above

S7. Find a particular solution to

y'+2 +y ==

(A) yp=2—-2

B) yp=2

(C) yp=22—-1

(D) yp =22 -2

(E) None of the above

S8. Find the general solution to

y' =4y’ +8y=0

S9. Find the solution to the initial value problem:

v'+3y' +2y=0, y(0)=0, ¢ (0)=-2
(A) y =272 — 277,
(B) y=e"—e7,
(C) y = e **sin(4x),
(D) y = 2e® — 22 |
(E) None of the above
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S10. Classify the following differential equation:
zy” — () +y =0

A

B

(A)
(B)
(©)
(D)
(E)

3rd-order, linear,
3rd-order, non-linear,
4th-order, linear,
D
E

4th-order, non-linear ,

None of the above

S11. For which values of m is the function y = 2™ a solution
of the differential equation

z2y" — 5y’ + 8y = 07

(A) m=2,3,
(B) m = 2,4,
(C) m =3, 4,
(D) m = _2a -4 ’
(E) None of the above
S12. Which of the following differential equations are equ-
ivalent to
i(e’” ) = ze®
dx vI=

(A)

z@ re®

dr
(B) .
ﬁ + ey = ze®

(©)

@ = ze®

dr
(D)

dy _

doe Y

(E) None of the above

S13. An integrating factor that makes the differential equ-
ation

ydr — xdy =0
exact is
(A)
Yy

(B)

1/x
(€)

1/y?
(D)

Ty

(E) None of the above.
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S14. Which of the following differential equations is exact?

(A)
2xydr + (22 + 3y*)dy = 0
(B)
e“dr + xe¥dy =0
(©)
Y = In(ay)
(D)
ydx — xdy =0

(E) None of the above

S15. The general solution to

dy_ 2
da:_y
has the form
(A)
_c
y_:v+1
(B)
1
yix—I—c
(C)
-1
y_erc
(D)
o
y_:t—l

(E) None of the above

S16. Which of the following is a linear ordinary differential
equation

(A)
yy" =1
(B)
y'—y=1
(€)
1 ]'
y' ===y
y
(D)
y = sin(y)

(E) None of the above
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S17. Which of the following differential equations is not

separable?

(A)

y' =y
B)

e Yy =22
(©)
y+y =e" —e?

(D) .

Yy =ye

(E) None of the above

S18. The Wronskian of
fi(z) =2%sinz and fo(z) = 2%cosz

is

() .
() y
(©) .
(D) »

(E) None of the above

S19. The degree of the differential equation

W) +3@W)°+2y" =0

None of the above

S20. Find the solution to the initial value problem:

dy —
2 —e
dx ’

y=5+/ eVt
3

y=3+/ et
3

y(3) =5
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(©)

Yy = 75+/ e tdt
0

(D)

z 2
y:/ e~V dt
Js5

S21. The general solution to

(E) None of the above.

yrde + dzydy = 0

is given by

(A)

y=cx
(B)

y=cr
(©)

y = ca®
(D)

y = cx?

(E) None of the above.

S22. For the 1st-order linear differential equation

zy + 4y = 2?

what is the integrating factor?

(A)
p=e"
(B) )
n=e
(©)
p=e"
(D)
u=e"
(E) None of the above.
S23. Consider the 2nd-order non-homogeneous differential
equation
y//_4y/+3y:em+x2
What is the general solution of homogeneous part?
(A)
Yy = c1e” + cox
(B)
yn = c1e” + cox
(©)
Yn = c1€” + cox
(D)

Yn = c1€” + cox

(E) None of the above.
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S23. Which of the following is NOT a fundamental set of
solutions for

y' —y =07

What is the general solution of homogeneous part?

(A)
(61)7 E)—’L'

(B)
(e®,e7"

(©)
(e®,e™ "

(D)
(ze®,e™"

(E) None of the above.

S24. The function y; = e® is a solution to
(x—1)y" —2zy' +(x+1)y=0, z>1

Use reduction of order to find a function ys so that the pair
Y1, yo form a fundamental set of solutions to the differential

S30. Solve by the variation of parameters:
y' + 4y = 4tanx.
Ans:y = ¢1 cos 2z + ¢o sin 2z — cos 2z(In(sec 2z + tan 2z))
S31. Solve by the variation of parameters:

y" +y = xsinx.

. . "2
Ansiy = cycosx + cosinw + 7 sinz — -
S32. Solve the following equation,

W) +y —6=0.

S33. Solve the following equation,

W)+ (z+y)y +zy=0.

S34. Solve the following equation,

equation. = (1+€*/¥)dz + e*/¥(1 — Z)dy = 0.
3 y
g
S25. Find the general solution of =
=
s S35. Solve the following equation,
:U2y”+xy’—y:x2+l, 5 2 g €q
= " / _
given that y; = z is a solution of the complementary equ- a7y +2zy — 6y =0,
g 2,11 A — o
ation o7y" +zy’ —y = 0. E by guessing a solution of the form y = 2" and determining
2 the value of m.
S26. Find the general solution and a fundamental set of E
luti f z
SOTIHONS © €3] S36. Solve the following equation,
2,11 / _
zy" — 3xy + 3y =0, Y’ + 10y + 28y = 0.
given that y; = z is a solution.
; : . S37. Use the solution y; = e” and reduction of order to find
S27. Find a particular solution of second solution s to
y' + 3y +2y = . y" + 3y +2y=0.
1+e®
Then find the general solution.
S38. Find the general solution to
. .o, 1
S28. Solve the initial value problem Y — —(y’ 122 cos z) = 0.
ar
2 7 / 2 /
(@ = Dy" +day' +2y = ——, y(0)=-1, ¥ (0)=-5
T+ S39. Use the solution y; = = and reduction of order to find
given that, y; = ﬁ and y; = z+-1 are solutions of the SEER FRlIi g 1D
equation (z? — 1)y" + 4zy’ + 2y = 0. 22y + 2xy — 2y = 0.
S29. Find the solution of the differential equation: S40. Find general solutions of
y = z+ 1’ y(0) = 2. Y +4y" =Ty’ =10y = 0, y(0) = —3,y'(0) = 12,4"(0) = —36
eY
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