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1. True or False (20 pts.)
(4 pts. for each. A wrong answer will result in 2 more pts. loss!)

(1) The general solution of an N*-order differential equation, no
matter linear or nonlinear, will have N arbitrary constants.

(2)Any linear combination of two solutions of a 2™-order
non-homogeneous linear differential equation is also its solution.

(3) The equation { sin(x)cosh(y)}-{ cos(x)sinh(y)}y’=0 is exact.

(4)For the problem: ¥ +P(X)y’ +Q(x)y=0 with ¥(X0)=Ko and y(x,)=K,,
P(x) and Q(x) are continuous on an open interval I, its solution is
always unique.

(5) The general solution of ¥y +P(x)y’+Q(x)y=0, where P(x) and Q(x)
are continuous on some open interval, is always of the form:

y(x)=c1y1(x)+eoya(x). y4(x) and ya(x) form a basis. Singular
solutions do not exist. |
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2. Please solve dx Seczy (10 pts.)

3. Given the solutions ;(x) = cos(Inx) and ¥,(x) =sin(In x)

(1)Find Wronskian: W(J;,¥,) (3 pts.)

(2)Find the corresponding 2™ -order homogeneous linear differential
equation (7 pts.)
5
4. Find the inverse Laplace transform of K (s* +;i; (8pts.)

5. Please first solve X¥'~2y =2 apnd then use the method of power

series to verify your answer. (10 pts.)

6. Pleasesolve y"+2y+2=4e™ S€C3 X. (10 pts.)

7. Please solve y(x) in the following equation:

W(x)=x"+x f{a)y(w)} do (10 pts.)
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8. Please convert the following 3"-order differential equation into a
differential system and then solve it

m

y'+2y"=y'=2y=0 (10pts)

9. Please answer the following two questions:

(1) Use the reduction of order to find the other solution, Yo, of the

sin x
differential equation: X' +2y +xy=0, given 1 = P

(6 pts.)
(2)Let ¥, (x)#0 and y,(x) betwo linearly independent solutions
of  Py(x)y’'+P;(x)y +Py(x)y=0
¥, (x)

Show that y(x)= 71(%) is a non-constant solution of the
l

following differential equation:

(x)y”+[2vl'<x>+ PE e >]

(6 pts.)




