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1. A 1 ODE 4 7 5 y(t) +8y(t) +12y(t) =0 > 4428 Y(0) =Yy, %2 »& & y(0) =Y, -
s sinh(t) === .cosh(t) = =+&

(a).3#F ¢ 21 ODE f2 8.3 € R T (3%)H i=#f2y(t) »t >0 EF € T2 0?(3%)

(b). ¥ w 5 — %k §1* Wronskian 2] %7 sinh(awt) £ cosh(at) 4p i & b= - (2%)

(c). FH4tjav 47 5y, =e"(c cosh(bt) +c,sinh(bt)) - #1a~b & &35 > (6%)&c ~C, 5
(11 Yy, Yo 27 ) o (6%)

2. @ P ODE £ 71 % §(t)+y(t) =sin(Qt) » % Q=1-

(a). Kaafzy ()= y,@t) 5@ ?2(02%)

(b). 2+ & # Wronskian 2|47 4 f2 5.2 4p iz & b= o (2%)

(O). BRFET 27 5 Y, =UY, +U,Y, 3 1% (a)F deha 4 fa R iU~ U, & 2 5 0 2 (8%)
(d). B3 y, = Asin(Qt) »A=2(2%) 11 * Lhospital’s rule 3+ & Q —>1(# &7 )iz 5 = 2 (6%)

2
3. |If @—(D y(t) + y(t) = cos(3t), subjectto y(0)=0, y(0)=0, find the final solution (12%) and
the result is shown below:
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Please estimate T,, T, t. and y.. . (8%) (fjﬂf:;gé«éﬁ-m BT I EEY - )
4. Given three second-order ODEs
(@) Solve y+y+2y=cos(2t)
by using y,(t) =acos(2t) +bsin(2t) = Acos(2t +a), O<a<2r.

Determine the Aand « . (4%)
(b) Solve Y+ y+2y=sin(2t)

by using y, (t) =ccos(2t)+dsin(2t) =Bsin(2t+ ), 0<B<2r.

Determine the B and f. (4%)
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(c) Solve y+y+2y=e"® byusing y,(t)=2e"®. (4%)
If Z=pe”, p>0, 0<¢<2x.Determinethe p and ¢.
(d) What is the relationship among A,B,p and among «,f,¢? Find the length of OQ and

the angle of POQ shown in the figure. (4%)
(&) #ij » *h 4 € iy 0t (245 ZE@ JRigc 4 5 5+ 4p 4 (phase lag) % > ? (4%)

2

Im(y)

(P)

i(21)

angle = ? e

32 5 Re(y)

(0)

length = ?

Q)
5. Given a second-order ODE t?y"(t)—2ty'(t)+2y(t) =0,
(a) Find the two complementary solutions y,(t) and y,(t) byassuming y(t)=t". (2%)

(b) Find the Wronskian of the two complementary solutions. (2%6)

(c) Solve the particular solution for t*y"(t)—2ty'(t)+2y(t) =2 by using variation of parameters.
(6%)

(d) By changing t=¢e* and y(t) =Y (x), transform the second order ODE for Y (x) and solve
the two complementary solutions and one particular solution for Y (x). (10%)
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