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2.

3.

4.

dxF3 = -a zI I

m d’x-=F +F +F +F
dt2 1 2 3 4
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x(t) = 1-c ,  2 Cl  2 c o s  wOf;  + ,  ,” -2- s i n  wOt)

c1 + %?
+C.

c1 2

c1
cos 6 =

1c; + c;
, sin 6 =

c2

1,; + cf
,R=LfGf . . . ../5)

i&J

MA 216 217



x(t)  = R(cos  6 cos uot * sin 6 sin w,t)

= R cos(u,t  - 6) . . ...(6)

;Jz%i x(t) q R sin (w,t + $1
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k  = 1 6  tim’/v$

I d2x- - + 16x  =  0
4 dt2

dL + 64~ = @
dt2

. . ...(7)

kieii~&%~ L&&&I  xt 0 ) = 1, x’( 0 1 = -8 waraa&~hJodInTI ( 7 1 &I

x(t)  =clcos8t  +c2sin8f+
/x (t  1 = -8clsin 8t + &2cos 8t

7l”LQOM%l  l&L

x(0)=c  =11
x’(0) = fx2 = -8

walil  c
Ju

1 = 1 u.a:: c2 = - 1  uuw~

x(t)  = cos 8t - sin 8t
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x(t)  = fi cos(8t  - F 1
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X(t) = d-(a/mk (clcos  pt  + c2 sin pt) . . ...(9)

iLm17n  ,iitiun17 ( 9 ) IrlumJ

x(t)  = Re - 6)

bfs R = R, tan 6 = c2/cl k;”

-

. . . ..(10)
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3. a2 > 4lnk

x

L.

x,

f

1

D

x

b=-

I

-a+Ja2
ml = 2m

m2 =
- a  - la2

2m
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*lt~a~b&s=am  x’(t. 1 = clmle
m2t  mlt

(elm1  + c2m2e c*2-*?  1
+ C2m2e

= e
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x(0 1 = I

x ’ ( 0 )  =  1
4

tua  a=1,2ua::4

ziunid-d~ao~dun77  ( 13 I &I

m2 +am+1=0

- a  r la2
m= 2

. . . ..(14)

I I
Ru& nl1bR~mhlUa~~‘14MRU):  &I

x( t f = e-t’2Cclcos  5 t + c2 sin Lg  t 1

wnibaulfl  x(0  ) = 1 ua:: x’( 0 I = 0 nY%%i

x( t ) = e-t’2Ccos  z t + z sin 5 t 1

. . . ..(15)
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. . . ..(16)

X(t)  = cle(-2+h  + c2e(-2-ht

vm&Iab%u  x(0) = 1 uaa x'(0)  = 0 7zEi

l C(2 + .Ei)e(-2+5k  + (-2 + fije(x(t)  q -
4x 2l3

-2+J33

. . . ..(18)

m d2x ax
dt2
-+ ax+  kx = FOcoswt . . . ..(19)
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1=
2 Fps wt

-mu +aD+k

= aD - (k  - mu21
1

aD2 - (k  - mw2)2
Fg cos wt

=a- (k - mu21 1

-a2w2 - (k - mu2j2
- F,efos wt

1= -
a2w2+(  k+mu2  I2

C-aFOw  s in  wt - F&k - mu2kos cutI

F0=
+ a2u2

C(k - mo2kos  wt + au sin ut7
(k - mu2  I2

F0
q

m2( k/m - u212 + a2w2
Cm(  k/m-o2  kos ut + ato sin wtl

F0Z
B121  llJ2 - 02) * a2102

Crn($  - to2  kos  wt + aw sin wt.1

0

XpW =
F0

' 0-
w2 l2  + a2w2

cos(wt  - 6g . . . ..(20)
m2( w2

t&l c o s  c$ = rn(wt  - w’)/A &a=  s i n  61
= au/A,A = v

P
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x(t)  = Re-L8'm)t  cos(vt  - 6) + ,n2(u2  _ 1;) + a2w2 cos(ut  - Bl)

0

111  d2x-
dt2

+ kx = FOcos  ut . . . ..(22)

x(t)  = clcos  w t + c2sin uOt +
F0

0 mew;  - uJ2)
cos lot

1Rd xc(t)  q clcos  uOt + c2sin u0t

= lfr.&hR,l1

xpM  = F0

In("i  - lJ12)
cos bJt
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16 d'x dx- -
32 dt2

+2x+  10x = 5cos2t

d2x dx
-+ 4z+  20x = 10cosn
dt2

. . . ..(23)

x(0) = 0 , x’(0) =0 . . . ..(24)

W-IX iW-rmiauGa  III' + 4m + 20 =0
C

m = -2 2 4i

xc(t)  = e -n~(clcos  4t + c2 sin 4t)

MIX
xP(t)  =

1
10 cos 2t

P D
2

+ 4D + 20
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= -4 + ;D + ~ 10 cos 2t
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1=
4(D + 4) l0 ‘OS ”

=;(D-4)  ’
D2

cos 2t
- 16

= ; (D 4) 1- -4 - 16
cos 2t

= - i C -2 sin 2t - 4 co6 2t3

= $ cos 2t + f sin 2t

x(t) = xp + xp(t) +
-2t=e (clcos 4t + c2sin  4t 1 + i cos 2t + f sin 2%

x(t) = e-5 - k cos 4t - i sin 4tI + t cos 2t  + a sin 2t

5 -2tz--e
a cos(4t  - 6) + h cos(2t4

- 61)
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UB~IU  aawl17rFlhu~  71”ilQtwlI~mlnrb~  %.I  1 - 3

d2x
1. -

dt2
+ x = 0 , x(0) = 1, x’(0) = 0

d2x
2. -

dt2
+ x = 0 , x(0) = 1, x’(0) = 1

3.
d2x--;;  + 4x = 0 , x(0) = 1, x’(0)  = -2
dt”

4.

d2x5. --
dt2

dx  + x = 0
2dt

d2x
6. -

dt2
+2bdl!+kxz0

dt
, b2 > k ua::  k c 0

d2x7. _
dt2

+be+x=0
dt

, Q<b<Z

8.
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“0
1 . x = ‘COS  t ; Rrl,6=@,f=211=~,

2%
t=2*

2. x = I2 cos (t R = 12,  6 T = 2r

“0  13. xr12~~(2t-F);R=12, g-2-4 ,f=~=?T=m

9.
1 -2t

X=-ze (3 sin 4t + 4 cos 4t) + $ (sin 2t + 2 cos 2%)

10. w = 213

x = 5 sin 213 t
4.r3

- 3 t cos 213 t
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dI QLx+RI+C=E

. . ...(Z)
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L d21 d1 I d1

dt’

-+QyC=-& . . . . .(3)

LaE R

---I
C
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. . ...(4)

d 20t
de

I ) = 200e20t  sin 40t

7z-K
I = 2(sin 40 t - 2 cos 40t)  + ce -20t

7ln~QauIm  I(0)  q 0 emrh  c q 4 &A

I q 2Csin  40t - 2 cos 40t)  + 4 e
-20t

fmdua&dyaa +mi1)7~~ 81 baa1 t 161 7

%lfl 7lnhA E = 100 sin 60t

R=2

L q 0.1
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0 1 d2Q dQ- -+zz
dt2

+ 2608  = 100 sin 60t

d2Q dQ
2 l 213  dt  + 2,600Q = 1,000 sin 60t
dt

bla:: dQI(0)  = -T& (0) = 0

b mhmmtZduni7  ( 5 ) Cid

W I  Qc2  Wduniaha

m +20m+2,600=0

m = -10 + 50i

Qc(t, = .-lBt (clcos 50t + c2sin 50t 1

HI  Q
P
Qp(t)  = 1

D2 + 20D + 2,600
1,000 sin 60t

= 1,000 1
-3600 + 20D + 2,600 sin 60t

= !$!?  (D + 50) D2 t 2580  sin 60t

= 50 (Ii + 50) 1
-3600 - 2500 sin 60t

= -6y00  (60 ccs 60t + 50 sin 60t)
,

. . ...(7)

= - $ cos 60t - g sin 60t
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Q( t )=e
-lOt 30 2 5(elms  50t + c2sin 50t)  - sl cos 60t - 6 sin 60t

Xir$~ul~~  Q(0)  = 0 ua:: f$ (0) = 0

6e-10t
Q(t)  = 61 (5 cos 50t + 6 sin 50t1 - s (6~0s  60t + 5 sin 60t.j
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1. I = 4(1  - e-50%

-500t
2. g=l-e , I = 10e

-5a0t
50

3. 1 = emmt (-4.588 sin 60t  + 1.247 cos 60t)  - 1.247 cos 200t

+ 1.331 sin 20@L
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