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v;r; + v;y;  = F(x) (5.60)

i&ii tY-vmnh::nouh  y, = ,c sinx+c 2 cos x

v’ sinx +v’.l 2 sin x = 0 (11

fk.hl,"  y; = 1v cos x - v2 sin x

y; =
v

1
sin x - v2 cos x + v i COS X -vi sinx

v; cos x -v’sinx =2
t a n x (2)

G-wn7s (I) tttx (2) ezll Vi (Xl
Sil12X= sin x, vi(x)  = - -cos x
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v, = -cos x

v2  = sin x - ln(sec x + tan x)

&& Yp  = -cos x sin x + cos x [sin x - ln(sec x + tan x) J

E -cos x ln(.sec  x + tan x)

y = c,sin  x + c2cos  x - cox x In  (set x + tan x)

B(x,y)  = .; tx-’ (l-t)Y-'  dt, (x > 0, y > 0)



(ID

J,(x)  = x” X (-1 )mxh

m = o 22m+n m! ha)!
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ni=inod'ntfmw14%4~: (free oscillations)

f = -ky (npoqn)

n

(5.61)
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kso = mg (5.62)

F2 = -ks,  - ky (5.63)

F1 + F2
= mg - kso - ky

E -ky (5.64)

md2y

-2 =
-ky

&I mj; + ky = 0
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'jti 5.5

F, + F2 + F3 = -ky - c;‘

M& m;' + cy + k>; = 0 (5.651



856

LEi::  f3 = (5.66)



2 6 7 .

A1=  l

-a + iu LWE A2  = -a -iw

y(t) = emat (A cos wt + B sin wt)  = Cemclt  cos(wt-6)(5.69)



268

$-5.7danped  oscillationn$  2 III 5.8 critical danping

nx% 3 critical 6-1danping c2 = 4mk ;3:ln  =8 0,

x,-x2= - a nimLM?lL!TiD

mi + cy + ki = P(t) (5.72)

I I

1%  F(t) t%n driving force
Y

nl5  tds&.m&%pU~m  driving force

t%fm forced motion ihfm~  F ( t )  i&~~rtifuh$sunan

b F(t)  i F,.  cos ,,,t tam75  ( 5 . 7 2 )  r&n~IfYdu

. .
my + cy + ki = F, cos ot (5.73)
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Yp  = a cos ot + b sin wt

C(k-mu’)aticb 1 cos wt + -uca+(k-mw2)b 1 sin wt = Focos  wt

(5.75)

Y

F. k-mw
2

a =
(kg,  &2 +  w2c2 ’ b =  F”

W C

jk-nw2)2+  w2c2

m(w2 - w2>
a = F

O m2(uiw2)2+  u2C2
, b-F0

m2(u’12)2  + w2c2
0

thmJvl%lJ Y(t)  =  y,(t)  +  y&t) (5.76)



z. cos wt
YpW  = m(J J) =

F. (5.77)
0 k [l+/wo)‘]  ‘OS  wt

y,(t) +hW115  ( 5 . 6 9 )  fh~mhJ

y(t) = c COS(W$  - 6 1 + -Fo cos  wt (5.78)

k ~-Wwo)z]

a = FO lihl  p = 1
0 -it-P 1-(w/wo)2

R-a lUo"W  J input uL*~n?l~~s55u~~~ ( w = wo) thm31riinni5n”mm

(resonance) p ~cj~n;lr~~~~m~s(n~sn”?vlnu  (resonance factor)
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Y&p = t(a cos wet + b sin.wot)

mimhmm~  (5.79) i3:IY  a = 0 m:: b = Fe/ho &&I

F
Yp = e. t sin wet (5.801

y,(t)  =
FO

ln(w2w2>
(cos wt- cos woe ; w. # w. (5.81) '

0
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L
E ( t )

e:lY LI  + RI + 8 = E(t) = E,  sin wt (5.82)



204

. .
LI + RI + + = E.  w cos wt (5.84)

1p = a cos wt + b sin wt (5.85)

-EoS EOR
a = R2+s2  ’ b = R2+  s2

42 S ~%wkwu~pIIIp;  (reactance) n’mun~&mh

(5.86)

I =
P

IO sinht - e> (5.88)

dia  IO =. fm = ,fp
+S

2 , tan = --$ = 8 (5.89)

(npml&)  n%mai5snouw~~n75  ( 5 . 8 4 )  $0

Xlt lzt
I,(t)  = c,e + c e2



?‘g? iW-Il5  (5.84) ?Jad@lih

0.1 j; + 100 i + 1oooT = (155)(377)  cos 377 t (I)

h.mu*~  S = WL - +C = 37.7 -1 =
0.377 35.0

LM:m:Ltti  steady state Ip(t) = a cos 377 t + b sin 377 t

I&I  a= -(i55)(35.0>  =

loo2 + 3s2
-0.483, b = (155!(100)1  = 1.381

100‘ + 35‘

3 + 1OOA + 1000 = 0
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I(t) = ye-'a  + c*e-=Qt - 0.482 cos 377 t + I:381  sin 377 t (2)

fn c, 1W c2 Ml1lf&ihLi&  Q ( 0 )  =  0 tM: I(O)  = 0

I(O)  = c, + c2 - 0.483 = 0 (3)

?inQaJn75  (5.82) i = + RI(t) - p]

rihm/Idt  = Q -hi: E(0) = 0, I(O)  = 0 ttfi::  Q(O)  = 0

hlYu i(0)  = 0 iivl~~rdrofimum  (2) ;3:%Y

I(0)  = -10 c, - 990 c2  + (1.381)(377) = 0 (4) -

wnduni5  (3) ttn:: (4) Gc,  = -0.043, c2  = 0.526 I&

J(t)  = -0.043 e-lot  + 0.526e-990t-0.483  cos 377t  + 1.381sin  377t

1p = 1.463 sin(377t  - 0.34)
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'I' + i-+ 21 = 6eit, i = &

mudam  ( 5 . 9 2 )  nhwni5 (5.91)  Q:C

(-1 + i + 2)Ke i t = &

1” K = 3 - 3i
I

fY& I;(t) = (3-3i)eit = (3-3i)(cost  + isint)

iifunimu7radpJun~5  ( 5 . 9 1 )  &~i4rms~  1; “no

1&t) = 3 cost + Ssint

Li[’  + RI’ + 5 = E.  w eiwt

2(+w L + iwR + -$)Keiwt = E. weiwt

(5.91)

(5.92) .

(5.93)

(5.94)

(5.95)
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K = E. Eo=
-wL + iR  +&

iz (5.96)

z=[z[eie  ’&I tam = Rs

C(t)  = O eiwt = ,z, e-E-
-iO icwt-el

IphI
EO

= IT
sh(wt-e)  =

i&-2
sin(wt 4)
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1. ?~7AimBUnL?rlJYBaalrnIsp;n~~~

n> (1 + 2y)dx - (4-x)dy  = 0

?J) y2dx - x2dy = 0

fi) (1 + Yh - (1 + x)dy = 0

J> Y(X-1  )dx -xdy  = 0

2. 93M7n~mE)ULaw?=~j~3un75~r~~

n) xdy + Zydx =  0 L&l x = 2, y = 1

PI)  (y2+xy)dx  - x2dy = 0 do x=l,y=l

fi>  (x2  + y2)dx+xydy
I

=  0 lib x=l,y=-1

21)  (X+ycosx)dx  + six&y  = 0

8) (1+e2')dr  + 2re2%e = 0

J) (X+y+l  )dx  - (y-x+3)dy =  0
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n) xdx + ydy = (2 + y2Mx

a) (x-y2Mx +  Zxydy  =  0

R) Zydx-3xy2dx-xdy  = 0

a) xdy - 2 y d x  =  (x-2)&x

n) 2 - 6y  = 10  sin 2x

rm) g’ + y = yv

fi) xdy + ydx = x2y6dx

8.
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15. wfkJn 15

n) (D2 +.D - 6)y = 0

a) d - 2D * 10)~ = 0

0) (D2 + 6D + 9)y = 0

J> iD2 - 4D + 13)~ = 0

16. e\r~,~~~n7ST"Uj~n75L~UU~~5r~~

n) (D2 - 2D)y = eXsinx

a) CD2 - 4D + 4)y = x3e2x  + xe2'

n) (D2+2D+2)y  = X2 + sinx
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