
~(0) = a, X'(0) = 0 

X "(t) + 4X(t) + 5X' (t) = 80 sin 5t 
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+- sin $m t 
m d + k  

3) (n) X(t) = 2e-2' (cos t + 7 sin t) - 2(sin 5t + cos 5t) 

(U) ~:u:¶I&I~N~I (amplitude) = 2\12 

2H 4 5  n1u = -n,31ufl = - 5 2R 
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dzQ dQ Q 
dt2 dt C 

L - i R - + -  = E 

n1u2J4.9 

Cl 

II C2 
B II 

II IL 

I2 L 

- - I 
A 

H 0 

$4.9 
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16 ohms 

dI 
dt 0.02 

2 - + 1 6 I + x  = E 

2-2+16-+50Q d2Q dQ = E 
dt dt 

i 4 4  
q W l 4 F I U h t i U &  Q(0) = 0, I(0) = Q'(0) = 0 

e Q + 8 9 + 5 0 Q  = 150 
dt2 dt 

(4.18) 

(4.19) 

(4.19) 
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24 = _ -  6 6(s+4) - 
s (s+4)2+9 (s+4)2+9 

Q = 6 - 6e4' cos 3t - 8e4' sin 3t 

I = 9 d = 50 e4'sin 3t 
dt 

(U) 0'7 E = 100 sin 3t &J& (4.19) l&~u~nu'lh 

@+ 8 @+ 254 = 50 sin 3t 
dt2 dt 

150 (s2+8s+25) L [ Q )  = - 
s2+9 

150 
L I Q )  = (s2+9)(s2+8s+25) 

75 1 -- 15 s ~ 75 1 75 (s+4) - 
26s2+9 52 s2+9  26.(s+4F+9% (s+4)'+9 .. 

75 25 15 
26 52 26 52 

$& Q = 25 sin 3t -- cos 3t +- e4' sin 3t +- e4t cos t 

= 25(2 sin 3t - 3 cos 3t) +- 25 e4t (3 cos 3t + 2 sin 3t) 
52 52 

11a: I = 
dt 
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EPE vw 002 

IP 0 = 'Ior+,IpZ+OII-IO€ 

IP IP 0 = ~IOZ+z~P+'~Z-'IOI- 



n h  55 
12 = 

s(2s + 55) 
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1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

Q. 
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J l f  4.12 

R R 

Jd4.13 
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L ($ ] = sU(x, s) - u(x, 0) 

llnc L I,] au = p ( x ,  d s) 

Id* u = u(x, t) llnc L [ u(x, t) 1 = U(X, s) 

(4.20) 

(4.21) 

= SL [ u(x, t) 1 - u(x, 0) 

= s U(x, s) - u(x, 0) r.m.w. 

m llnc L I- au 1 = -%-st dt 
ax 0 ax 

'11.m.w. 
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EVE YW 

‘M’IB‘L (0 ‘x)ln - (0 ‘x)ns - (s ‘x)n,s = 

(0 ‘x)ln - [ (0 ‘x)n - [ n ] 7s ] s = 

(0 ‘X)A - [ A] 7s = 



d2u 1 
[ d x 2 J  

L - - L  - 

sU(x,s) - u(x.0) = 7 d2 U(x,s) 
dx- 

R1PlunIA u = U(x,s) aawwFi1a$ouh u(x,O) asluaumr 6s6u 
d2U 
dXZ 

sU - 3 sin 2nx = - 

_ -  d’u s u  = -3 sin 2nx p?;o 

dx’ 
(4.24) 

~ l n o u ~ + ? P l  (General solution) ~ t ~ i ~ r n s  (4.24) do  

e71naum5 (4.24) blaawuFilWluual~o.un.Iautll5a~U~w~ 644w61nouriuJaiu 

u = u c + u  (4.25) 
P 

(Complementary solution) do 
- - 

U ,  = c,e*” + c2eC\” (4.26) 

auyC?%l?fhL28,PrlQwl: (Particular solution) slo4alJtl15 (4.24) do 
U = A sin 2nx (4.27) 

P 

ILMUd1 aUfll5 (4.27) %U aUfll5 (4.24) O:?d 

d2 - 1 A sin 2nx I - sA sin 2nx = - 3  sin 2nx 
dx2 

-4An2 sin 2nx - sA sin 2ax = -3 sin 2nx 

-- (s+4n ) A sin 2nx = - 3 sin 2nx 2 

tdou8upls:dwi o:?A 

A = -  3 
s+4n2 

(4.28) 
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3 sin 27rx + ~ 

s+4?r2 
- S X  ~ ( x , s )  = c ehx + c2e I 

(4.29) 

(4.30) 

(4.34) 
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602 

ZXP 
ZP Z (s'X)A + (S'X),q - t - (0'x)'d - (0'x)ds - (s'x)~ s 



(4.39) 

(4.40) 

-b sin x - 4c sin 2x - 9d sin 3x - L(s'+l) [ax + b sin x + c sin 2x + d sin 3x1 
4 

- - -4(s2+ I)x - 5 sin x - 3s sin zx + zs sin 3x 
S S 

2 
M%l - i(s2+l)ax - [I+* b sin x - [4+*] c sin 2x - [ 9 + q d  sin 3x 

- - 3s sin 2x + 2s sin 3x - - 
S S 

- i f i  x + c2e 2 
qzl x 

Y = c e 2  
C I  

(4.42) 
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Y = Y c + Y  
P 

+ 12s sin 2x - 8s sin 3x 
s2+ 17 s2+37 

Lawead1 ,4,urv (4.39) a h  (4.43) 0& 

c,  + c2 = 0 

MA 343 

(4.43) 
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uuuanM% 4.5 

au a% 
at ax2 

1. UJllnYPIUfllJ - = 2- 

~(0, t) = 0, u(5, t) = 0, u(x, 0) = 10 sin 4nx 

y(0, t) = 0, y(2, t) = 0, y(x, 0) = 20 sin 2nx- 10 sin 5nx 

n 
U,(O, 1) = 0, u(-, t) = 0 61 2 

(n) U(X, 0) = 30 cos 5x 

(u) u(x, 0) = 20 cos 3x - 5 cos 9x 

YdO, t) = 0, y(3, t)  = 0, y(x, 0) = 0 

Y ( X ,  0) = 12 cos nx+16  cos 3nx-8 cos 5nx 

6. oJ~ldl~oaduolJnR y(x, t), o < x <  1, t>O uoJlYqlnlfiluoU 

Iln: y(x, 0) = x 
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y(0, t) = 10 sin 2t, y(x, 0) = 0, yt(x, 0) = 0 
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1. u(x, t) = sin 4nx 

e-32n2t . 2. u(x, t) = sin 4nx - 5e-72n2t sin 6nx 

3. y(x, t) = 20 sin 2nx cos 6nt - 10 sin 5xx cos 15 nt 

4. (n> u(x, t) = 3%75t cos 5x 

(u> u(x, t) = 2 0 e - ~ ~ ~  cos 3x - 5e-243‘ cos 9x 

5 .  y(x, t) = 12 cos nx sin 4nt + 16 cos 3nx sin 1 2 ~ t  - 8 cos 5nx sin 20nt 

6. y(x, t) = x+l-e- ‘  
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