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You may use a notesheet, prepared in advance, and no larger than 815inches in size. You are expected to have a scientific
calculator, and you may use it. Please nbig(x) means the natural logarithm aof on this test.

This test is multiple-choice. Work carefully. Try to avoid errors and try to avoid being misled by the offered answers.

There are 10 problems for a total of 160 points.

Problem 1. (16 points if correct, 0 points if wrong)Find the general solution of the differential equation

dy _, dy
SV 4% 13y =0
dzx? dx + 19y
A)  y=cie* + cpze® B.) y=ci+ce®®
C) y=cie ™+ cpe™ D.) y=cie* cos(3x) 4 coe®* sin(3z) E.) None of the foregoing.

«—Letter corresponding to your answer to problem 1.

Problem 2. (16 points if correct, 0 points if wrong)Find the general solution of the differential equation

Py dy
CY 4 yy=0
dx? dx T4y
A)  y=c1e® 4 cpae®™ B.) y=ci+ce®®
C.) y=cre % 4 cpe’” D.) y = c1€2” cos(3x) + cze® sin(3x) E.) None of the foregoing.

—Letter corresponding to your answer to problem 2.

Problem 3. (16 points if correct, 0 points if wrong)Find the general solution of the differential equation

d*y  dy
SV 4% _5y=0
dx? dx 4
A.) y = 1% 4 coxe®® B.) y = c1 + coe?®
C) y=cie ™+ cge™ D.) y=cie* cos(3x) + coe®* sin(3z) E.) None of the foregoing.

«—Letter corresponding to your answer to problem 3.

Problem 4. (16 points if correct, 0 points if wrong)Find the general solution of the differential equation

d2
Ty A
dz? dx
A.) y = 1% 4 coxe®® B.) y = c1 + coe?®
C) y=cie ™™+ cge™ D.) y=ci1e* cos(3z) + cpe*” sin(3x) E.) None of the foregoing.

«—Letter corresponding to your answer to problem 4.




Problem 5. (16 points if correct, 0 points if wrong)The differential equation

&Py dy Py dPy  dy
CY LY 98U 98V et ge®
da® + dx? dx3 dax? + dx ty=ze twe

has characteristic roots 1, —1, —1, —1 (repeated according to multiplicity). Find the form of a particular solution as specified by
the method of undetermined coefficients.

A.) (Az+ B)e® + (Cx + D)e™™ B.) 22?(Az + B)e® +2%(Cx + D)e™®
C.) Ax%e® 4 Bale ™ D.) Aze” + Bae™® E.) None of the foregoing.

«—Letter corresponding to your answer to problem 5.

Problem 6. (16 points if correct, 0 points if wrong)The differential equation

Py . dy
S g7y =ge®
dx? + dx iy = e

has characteristic roots1 + 4i, —1 — 4i. Find the form of a particular solution as specified by the method of undetermined
coefficients.

A)) x(Az+ B)e™® B.) (Az+ B)e™®

C.) Aze® D.) Az?e® E.) None of the foregoing.

«—Letter corresponding to your answer to problem 6.

Problem 7. (16 points if correct, 0 points if wrong)The differential equation

d? d
d—xg +4 % + 4y = cos(z)e”**

has characteristic roots2, —2 (repeated according to multiplicity). Find the form of a particular solution as specified by the
method of undetermined coefficients.

A.)  Acos(z)e?* 4 Bsin(x)e 2" B.) Az?cos(z)e ?* + Ba?sin(z)e 2®
C.) Acos(z)e™?® D.) Az%cos(z)e™?* E.) None of the foregoing.

«—Letter corresponding to your answer to problem 7.

Problem 8. (16 points if correct, 0 points if wrong)The differential equation

d?y dy 9

ZJ 442 — —2z

T2 + . + by = cos(z)e

has characteristic roots2+1, —2—i. Find the form of a particular solution as specified by the method of undetermined coefficients
A))  Acos(z)e™?* + Bsin(z)e ?® B.) Az?cos(z)e ?® 4 Ba?sin(x)e2”
C.) Acos(z)e™?® D.) Ax?cos(z)e 2" E.) None of the foregoing.

—Letter corresponding to your answer to problem 8.




Problem 9. (16 points if correct, 0 points if wrong)Find the general solution of the differential equation
Py (ANt
Y2 dz )

A y=C+ Cyexp(x) B.) y=Ci+exp(Cox)
C.) y=Crexp(Cox) D) y=0Ci1+0Ce E.) None of the foregoing.

«—Letter corresponding to your answer to problem 9.

Problem 10. (16 points if correct, 0 points if wrong)The differential equation

d?y dy -
2 1
+ =4

T 2 T . Y x

. C - ) . .
has the complementary solutiéh z + =2 Use variation of parameters to find a particular solution
X

A) z4+a27! B.) 2 'log(x)

C) y= %bg(x) D.) y=1+2log(x) E.) None of the foregoing.

—Letter corresponding to your answer to problem 10.




