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1-x2 = t2 � -xdx= td t 
11 = f>-x2 xdx = f t(-td t)< : :
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l xn (1-x2 ) 
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Jo Jo �1-x2 

= r\n -l(l-x2 ) X dx 

Jo � 1-x2 

{xn-:(l-x2}= u � {((n-l)xn-Z_(n+l)xn}dx= dv 
� dx= dv -�l-x2 

= v
In

= (-�1-x2xn-l (1-x2 })1� + I: ((n-l)xn-Z -(n+l)xn )�1-x2 dx 

= (n-l}In -Z -(n+l)In �(n+2)In = (n-l}In- 2 �
n-1In

= n+2 In-2 

n n In
= f2 sinn9�1-sin2 9cos9d9= f sinn9cos2 9d9 

{cose = u {-sin9d9 = du
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� 1 . n+l e sm 9cos9d9= dv -sm = v n+l 
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In =(-1-cos8sinn+le)l
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=-1- ('2 sinn+2 8d8
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1t 

1 
r·n9·2ed8=-- sm sm 

n+l O
1t 

=-1- ('2 sinn e(1-cos2 e)de
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{ f sin n 0d0- t sin n 0cos2 ed0} =>

In =_!_
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cosh(a+ b) 
ea+b +e-(a+b)

2 
ea +e-a eb +e-b 

cosh a cosh b ---- ---

sinhasinh b 

2 2 

ea+b +ea-b +eb-a +e-(a+b)

4 

ea -e-a eb -e-b 

2 2 

a+b a-b b-a + -(a+b)e -e -e e 
4 

cosh a cosh b + sinhasinh b = cosh( a+ b) 

sinhacosh b +coshasinh b = sinh( a+ b) 

cosh ( a + b) = cosh O = 1 



{cosh a cosh b-sinha sinh b = cosh2 a+ sinh2 a* 1 cosh a cosh b + sinh a sinh b = cosh 2 a -sinh 2 a = 1 sinh ( a + b) = sinh O = O 
{sinh a cosh b -cosh a sinh b = sinh a cosh a + cosh a sinh a * O sinh a cosh b + cosh a sinh b = sinh a cosh a -cosh a sinh a = O 

ds= adxdy� a2 -x2 -y2 
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xy(x-y) lim f(x,y) = lim 

(x,y)--+(0,0) (x,y)--+(0,0) x2 + y2 
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r--+O r2 = lim rcos9sin 9( cos9-sin9) =O= f (O) 
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oy Ay---->0 Ay Ay---->0 Ay 
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1 1 {

x = y = O 

x = ± fi' y = ± fi 

f(o,o) = o 

r[ fi· fi )=r[-fi· fi )=1e-i

r[-fi· fi )=r( }i-,-fi )=+-i 

y(t) = e t 2te-t .e t dt+c 
-J t+ldt { 

f 
J t+ldt 

} 

. .:....I� f''!t'-' 4;.;_j! l.l'"? 
f �0 �_).) ,y�oo 4_ X �oo �-' �Jb �� 

.c....i, c....i J.) "' �:,! .r,

:�;b _, .:....I .),> J_,I � .r" .J.)l..a..o 

1 a = - ..ul.. l.l'"? e . . • 



: { yexy cos 2x -2exy sin 2x + 2x) 
= exy cos 2x + xyexy cos 2x -2xexy sin 2x 

! { xexy cos2x-3) 
= exy cos 2x + xyexy cos 2x -2xexy sin 2x 

exy cos2x + x2 -3y = c 

exy cos 2x + x2 -3y = 1 

eiy cos�+(if-3y = l �

y-*>)-:>i 

(x)+(l-2x) +( x-1) = O 

-J b(x) dx 
u(x)= i 1 

2 e a(x) dx
(Y1 (x)) 
! l _11-2x dx = --e X dx ( ex )2 
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� o.fab A(A-l)(A-2)+A(A-1)�=0 � -2(i-1) (A-l){A(A-2)+A-2} = O � 
(A-1)(;..,2 -A-2)=0 � A=l,-1,2 

.�, � ).) "' �j! .fr 
,..:....,! � � �,r EY jl a.fab 

o.,i ..k..Y o.l.!. o�I� �� �,S- o.fab t =ln x � � 4 x
1 ,x- 1,x
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(0-1)(02 -0-2 )y = 2e

4t �
1 (2 4t)Yp =(0-1)(02 -0-2) e 

D---->4 

1 (2 4t) 1 4t 1 4 Y p  = (4-1)(16-4-2) e =15e = 15 x 
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{sx 1 -x 1 (o) = x 1 -2x 2 � SX2 -X 2 (o)= 3X1 -4X 2 

{( S -1) X 1 + 2X 2 = -1 
-3X1 +(S+4)X2 = 2

.�,�J.)r �.;! .fr 
:�.r.f lS" ,._,.,'y.,_, 'J <Y...Y ol3:::...,� ..;; • .'J�b jl 

:�.llS" ..:....,� o.,i o.l....,6- ,:.8�b � _, (S-1) ;� f'-'� o.l�b ...,.._,.... _, 3 ;� J_,I o.J�b ...,.._,.... 4 
{(3)(2)+(S-l}(S+4)}X2 =(3}(-l)+(S-1)(2) � 
( S2 + 3S + 2) X 2 = 2S -5 � 

2S-5 -7 9 X = =-+-- � 2 (S+l)(S+2) S+l S+2 
x 2 ( t) = -7e-t +9e-2t
7e-t-18e-2t =3x 1 +28e-t-36e-2t �
x 1 (t) =-7e-t +6e-2t 



x'2 (o)= 3x1 (o)-4x 2 (o)= 3(-1)-4(2) = -1 1 

{Dx1 =x1 -2x2 {(D -l)x1 +2x2 =0 
Dxz =3x1 -4xz � -3x1 +(D+4)x2 =0 

:�.:.ol; :..1tl"5"' .::......,.:, 41 t = O ;.:. o�.:. f',.:. 4].:,I.,... jl 

:&!-).:. .u...L> ,:: .. 8.:.1.,... �, (D -1) ;.:. f',.:. <l.1.:.1.,... .....,., _,.;., 3 ;.:. J,1 <l.1.:.1.,... .....,., _,.;. 4 
((3)(2)+(D-l){D+4))x2 =0 � 
(o2+3D+2)x2 =0
� <l.1.:,1.,... :A.2+3A.+2=0 � Ą=-1,-2 
x 2 ( t) = Ae -t + Be -Zt

:.:...,I� x2 (t) '-5"'� ...,.,l_p. lll 

x2 (0)=2 � A+B=2 } � A=-7,B=9x'2 (1) = -11 � -A-2B = -11 
x 2 ( t) = -7 e -t + 9e -Zt

I 1 f(z)=(l+z)� � lnf(z)=-ln(l+z) 

f'(z) 1 2z 3z2 --=--+---f(z) 2 3 4 ... 
f"(z)f(z)-f'(z)2 3__ 6z _ f2

(z) 3 4
f'(O) = _.!_ � f'(O) = -�

e 2 2 

z z2 z3 z4 ,...., I.:. ln(l+z) = z--+---... .h..... "-' "->.; L,, i--) 2 3 4 . . . ., . 



f"(O)(e)-(-�J 

(e)2 

f"(O) 11 --=- e  
2! 24 

2 
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( ·a )2
f(z)=-z- = . =re-3i0 =r(cos38-isin38) --,, (-)2 re-1 

___._ 

{
u= r cos38 

z re19 v = -rsin38 

L • I 2 : • .),....!.$" .r. .r. z �r' '

.�I �J.) Y' �_;! .fO 

'�;b z "# o .sl.r. 

,..::...:._,; i:.,1_,;!.S° 4hi; � ).) � .J,,___,..; � 
f(z) -f(O) re-3i9 - O . 

f'(O) = lim = lim . = e-419 (8 ,1., �I,)
z--->0 z-0 v--->0 re19 • • 

va 

. .:......I � f',... .c.,_j! 0-1.l.r.� 
COS38 �,__.!, �.)_;; (0,0) "--! t.518 � 4 oS i:.,I "--! o.:.......i 1.r..j � .i.:...,}:; (0,0) Jo) oS Ur = COS38 � �Jb .;..j,) 

. ..::...:.!.) ..al,_,;. d,Uw. .)!..)I.i.. 

f{z) = e2 sinh.!_ 
z 

=[l+z+ z
2 

+ z
3 

+ z
4 

+ ... )(!+++++ ... )
2! 3! 4! z z 3! z 5! 

1 1 1 - .J.....>.......,...;,=1+-+-+ ...
z . . . .,-- 2!3! 4!5! 

oo 1 = 
�n!(n+l)! 



{T (O, y) = T (a, y) 

Tx (O,y) =T x (a,y) 

.i::.....,I i::.....,J.), �j! .fV 
� r..S;r' .br' ,.:1 óS ..:......,I� ,si�}' 

. .:1"1 .at,;. .::......; &>4 �}' .Y...A.J..olS' 41 , � W.) I; 
- 1 2n1tx . 2n1tx 

:�I � ;.:1 óS I�� _,L:.;.:1;_,.. �Ir' ,sl).:1 -2 
, cos-- , sm-- �I,; a a 

2 I
L 

ao = - x(L-x) dx 
L o 

L =t(�' _ x:J 
O 

=�(L3 _L3

)=L2 

L 2 3 3 

2 
I
L n1t an = - x(L-x)cos-xdx

L O L 

� Jlfal 

xL-x2 

"-:..+ 

L-2x

"-:..-

-2

n1t cos-x 
L 

L . n1t -sm-x
n1t L 

L2 n1t ---cos-x
n2

1t
2 L

-L3 . n1t O --sm-x 
n3 1t3 L 

. ..:......,I 0� x = a , x = O ;.:, ;lS' J..,b . , 
. ..:......,I 0� x = a , x = o ;.:1 x 4! � ;lS' J..,b � .r

. .:,_,.:,is" .:1,.:1 r' i .::...,ili .:,� �b..i _,.bł> 4! f' )� �}' f'"!.).:, .;.j.:, 

2 ( L 
( 2 ) . n1t L2 n1t 2U . n1t )I Lan = - - xL-x sm-x+--(L-2x)cos-x+--sm-x 

L n1t L n2
1t

2 L n3
1t

3 L o 



L2 00 --4L2 2m1t L 2 00 4L 2 2m1tx. 
f(x)=-+ L cos--x =--I cos- -

6 m=1(2m}21t2 L 6 m=14(m1t)2 L 

2100 

f ( x) = - g( ro )cos rodro 
1t o 

2 il 

= - (1-ro )cosx rodro 
1t o 
� 

1-ro
"\i+ 

-1

"\i -

cosxro 

1 -smxro
X 

1 O -- cosxro 
x2 

{
1-ro

-�4 g(ro) = 
0 

2 
( 
1-ro . 1 

)I 
l

f(x) =- --smxro-2cosxro 
1t X X O 

=�(- -1- cosx+-1 
)= 

2(1-cosx) 

7t 

x2 x2 1tx2

F(sinax) = {
1t lrol < a

x O lrol > a 

F(sinx) = {
1t lrol <1 

= {
� 

X O lrol > 1
o 

ro <-1

-l<ro<l
ro> 1

,.;....,I� �t; c.s""� �;,9 r..Sr � 

:� 

. ..::....,I ..::......, J.) Y' �:,! .O• 

:�blS"' �;,9 ..:..')4� J,� jl 
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: Tr w,)J,T .:......,,) 4.J :!"!),) ., T2 <Tr< T1 olrwT T2 < T1 � ..;,) }1 
IQ1l=IQ2I => mC(T1-Tr)=mC(Tr-T2) => Tr=T1 +2T2 (n) 

2 2 

(I),(rr) => AS= mctn[ T�J2 T1T2 

Tds = du+ Pdv} => du = Pdvds=O => B(Pdv+vdP) =-Pdv
B+l dv dP B+l => (B+l)Pdv = -BvdP => --- = - => --lnv = lnP+CB v P B 

B+l B+l 
-- -=> V B = KP => Pv B = ..::.ilS 



C3H8 +5(02 +3.76N2 ) � 3C02 +4H20+5x3.76 N2 

C3H8 +1.6x5(02 +3.76N2 ) � 2.4C02 +0.6C0+4H20+8x3.76N2 +x02 

16=9.4+2x => x=3.3 

au 
't'xx =2µ-=0 

ax 

2 

=> dP =Ar2 � => 
dr r3 

dP AB2 

-=-- + 

_l_Qi =-1-Q� 
Dl D� 

dr r 

.�, � J.) f �;! .7'. 
: X � ;.!I u-.5' ,:...,l_r._,l; ol.J.:,I.....,

O = -aP
+ � => m = _a_P

ax a y  ay ax 



;.v --y 
m,v- Rx 

111 V __ 
2' 

(b): Rx =m.V(l+coscx) 
(c): R

x 
=m.V(l-coscx) 

(d): Rx = mV 

T =1800-4x
2 

1 of _ d2T _ 8 =>
Cl at- dx2 --

of 
-=-0.002 at 

. ..:....,1..:-,J.) f �i! n

. .:.�� �� x�Li�I; 04fi" si.)'! 04fi" �t; 

LFx = L(mvx)out -L(mvx)in 
=> -Rx =2x�(-V)-m.V 
=> Rx =2m.V 



N,_ _ __,

0.3 

N 

a4 

I =I =I =-xc Yc 
X 12 

-fyH x4+Px4+Px8+Px12 = O

FFH =6P

�)x =0 � P=0.2N=0.2x750=150N 

LMA =0 � 750(0.3)-150xb= � b=l.5m 

. ..::-.1..::-,J.), ��-VY' 
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4W NA a I, II� --=--�NA =4Wcot8=4w-
�8 �e b 

NA 4a 
�-=--

NB 5b 

��[ Ayf f D 9KN l5KN y 

I 
3m 3m 

4
F0c

TsE 

TFc 

FFE 

A
y
cllkN 9kN 

/
F'" 

t 
FAF 

A
y
=llkN 

3m 
I 

N _ 4w
c--

sin8 (I) 

.c....il C....,.J.) f �_;.S".Vf 

="-"� JS" sl.r. 

15x3+9x6=Ayx9 �Ay =llkN

LFY = � 9+15-11 = Dy

fiłE > 0

FAB
=!.!_= 55

4 4 
5 

. .;....I o.l..!. J,} i.5}.!J .::..1_,..,, 4,i oS 



cr1
=2.5MPa 

100-

a 

2 

a E1 N.A------- ---------------- ---

2a 

�-
L -

�
�Pa 

p A 

-5

.c....,I c....,J.), �j!.Vr 

:0� .:,,!il, ,..j.&. 1.51.r. 

a 
2 1 

tan a::,-=- tana=µ 1 1 
µ::,-�n::,-

na n 
2 

n µ 

.c....,I c....,J.) f �j!.VV 

cr1 +cr2 cr1 - cr2 2(1t )crxa + cos -+a 
2 2 2 

-2.5+12 -2.5- 12
( 2 )cr xa = + cos 1t + a 

2 2 

O"xa =4.75+ -l;
.5x(-(1-25in2a)) 

(XXCl =4.75+7.25[1-2[ lQQ )

2

]=10
�2502 +1002 

.c....,I c...., J.) Y �j!.V A 

x X:1A1 +X:2A2 
A1 +A2 

( a+i}
2 +i2axa

- 5 X=-a 

PL3 ML2 

YB = 3EI 
-

2EI = O
PU PaL2 

YB = 3EI 
-

2EI
= 

O 
a Z-=-
L 3 

a2 +2axa 



� = k88 = k( �
a e)

� Per x4a8 = k( �
a 8 }2a �Per = 

2
;

k 

.i::....,I i::....,J� f �jS .A,
j }i-���),.)�.),?.}-> o)�).) j (0'4!.)lo � J.;J ,_;- �la.:. J.;J ),.) �.) �I.) o)�).)

. .:....,l��J.;J

T

L-a a 1 �a=--�-=-
24 L 17

Gd4 

k1 ----
8D3N a 

Gd4 

k2=----
8(20)3 Na 

2 

TAa Tc{L-a)

JAB JBC 

TA=Tc ) _a_
= 

L-a

JAB JBC 

a L-a

crL - crF = -cre
Pr F Pr 2 ---- = --� F = 3Pr 1t
2t 21trt t 



cra = 75MPa 
't"m = 300MPa � O"m = .fi 't"m = 300./i

800 >1
75+300./i 

. ..:...il ..:...i;.) Y' �:,!.AA 

-��IS°��:,! .uls.M

O"a O"m 1 75 300./i 1 -+-=-�-+--=-�nr <l�N= .),� 
Se Sy nr 200 800 n r  

, O"a cr =-a 
1- O"m 

Sy 

75 = 214
1- 300./i 

800 

log O"a1 

� B = 
cra2 

N log-1 

A O"al � =-
Nr 

B = log2 = -O.I �A= 400 = 800
logl0-3 1000-0·1 

214 = 800N-0.1 

N=533042� 

R µ2n 2w ( )2 Sz = - - Pz =-=2P1 
C 2P1 ' LD 

---• CTF 

�,---CTp 

CTp 

Nz 

. ..:...il ..:...i;.) Y �:,! .AA 

:.:......I 0ł}�l.r'<! A � ·� 1b .Y-? � 1.) 

MC P crA =crp +crp =-+-
I A 

_ 100x550x10 8x103 _ 95 5MP crA - +--- . a
1t204 1t202 

- - - -

64 4 

_ _Tr_ 30x103 xlO _ 19MP "CA -"CT --- - a
J 1t204 

32 

llvon = 
Sy 

= 
280 = 280 = 2.77

cre �95.52 +3(19)2 101 



9550P(kw) 9550x 50x nx 10-3
I()= - -5NmN.m N(rpm) 300 

2T 2x5x103 

d 100 lOON � Fa = F1 tan 'ł' = 100tan45 = 100 

. .:-il i:-, J.) ' �j! .,. 

-�4.l..S"' ._;..,.IS Pmax lll, ,;.iJ)I _P_ ,.:....ili DL ;.} , �4.l..S"' .fa..l)I � _,..L.. .}� µ .fa..l)I 4Pmax 



(r) 
\{. / 

V 

r 2 +2k 2 

.�, �J� f �.;! _.\r

V=Vrer+V9e9 =rer+r8e9 
v = IVlcos(S-P)er +IVlsin(S-P)e 0 
=> !r=Vcos(S-P)! 



EA + W A-B =EB (i) 

EA =mghA =2x9.8x0.5=9.8 ® 

. .:.....il .:.....i;.) r �.;! .1.r

" L .. 
L..iMO = 18 => Mg2 =Io 9

Io =_!_ML2 +m(L 2 +
L2

) = 16ML2 =±ML2 

12 4 12 3 

gL 
L 4 2·· ·· 2 3g ::::>mg-=-mL 9::::>9=--=-
2 3 ±L2 8L 

3 
LFY = -mracos(90-9) = mr asin9 

N-mg = -m[��+
L:Jx�x�

N=mg- mg = 13 mgl16 16 

{w A-B =F.(AB)

AB= B-A = (0,0.8,0)-(0.6,0,0.5) = (--0.6,0.8,- 0.5) 

W A-B = {-15,10,15).(-0.6,0.8,-0.5)= 15x0.6+10x0.8-15x0.5 

1 2 1 2 2 
E8 =-MV 8=-x2xV 8=V 8 2 2 
a>,®,®,® => 9.8+9.5 =V� => V8 = .J19.3 = 4.39 

IW A-B =9.51

:..:.....I ..:..ili o..l...!i o.:,b .:,L!..i � J.:, .# o.;� 

D 1 = D 2 
=> O = m 1 v 1 + m 2 v 2 

=> mv 1 + 6m v 2 = O => I v 1 = -6 v 2 1 



Vz = Vz -V1 = {gL +6 {gL = 7 {gL
- fii V-21 V-21 
1 

mg 

LMo = I9

-mg(Lsin9)-mg(Lsin 9 + acos 9)-mg(Lsin 9-a cos9)

= ( mL 2 +m(L2 +a 2 )+m(L 2 +a 2 ))e

::::> m( 3L2 +2a 2 )e+3mg Lsin9 = O 

9«6 ° ::::> sin9::::19 => m(3L2 +2a 2 )9+3mgL9 = 0 

m: = m(3L2 +2a 2)
} 

=>

k = 3mg L 

F (t) = F 0 (u(t)-u(t-t1})

2 k *ron= -. 
m 

3mgL 3gL 
3L2 +2a 2 

mx +kx = u( t-t 0) �4 > x(t) = �(1-cosron ( t-to ))
mwn 

mx+4kx = F 0 (u(t)-u(t-t1}) � ro�= :

� x(t) = �xF 0 (1-cosron t-(1-cosron (t-t1}))
mx

m 

= : � ( COS ( ro n ( t -t 1 } )-COS ro n t)

�] � •ó(t)

I- 1-y ( t) x(t)

ky CD (l) 
c(x -y) 

8(t) 

{
LF1 = m1

�.
LF 2 = mzx

{
c(x-y)-ky = o

6(t)-((x-y)) = o



Laplace { cs(x-y)-ky = O Q) 1-cs(x-y)=O @
Q) CSy = --x cs+k 
@ � cs(x-�x)=l ::::> csx(-k-)=1cs+k cs+k 
::::> x (s) = cs + k = ..!..+_!__ ::::> x( t) = L -l [x(s)] = .!.o( t )+.!.u( t)csk k cs k c

2.5 => -=-
A3 

1.2 
VB J'b V iA, • • ·u ·--= _B_ = _D_..r� u,.. · sin 60 sin 30 sin 90 

V 8 = 1.2 sin30 = 1.2x sin30 = 1.2 2sin 60 sin 60 .fi 

2 

2 

. ..:.....,I ..:.....,.Jo)' �j! .1 •• 

. ..:.....,I ..::......., .Jo) r �j! . 1 • 1 

I.S"'-!:"";; J.,.J do.! J>

VB;D / 

____ ,'.(:�,�
D

·-- � ,U 

/ 
B � J 

V A = V0 +VA = 1.2J+IADl8 AD (-sin30 i-cos30j)D 
1 2 . O 5 8 

( 1. .fi ·) -2 � O 8 . = . J+ . X 
.fi

-
2

1-
2

J = .fil- . J 
IV Al=��+0.64=� 



n t n t 
+a

c 
a B

4 
=aB

2
+a B

2
+a� +a B

4 
B

4 - -B2 B
2 

B
2 

. ..::....,I ..::....., J.) Y �:,! . \ • r

'fQ-1.).) .)S" .:Jl:> ).) 

. ..::....,I ..::....., J.) f �:,! . \ • r 

<l...bii � V o = 0 ..:r..l.r.l...i .))..I.i ul;,.) 2 ��V B = 0 ..:r..l.r.l...i ..l..i;b .::.S ,i> x .5l::.....l; ;.) � C , B <lhii 
c 

V B = V c = V D 
2 

= V B ..:r.. lr.l...i . .1..5' .s4 .::.S ,i> �l � ;.) _r.,i D 

. ..::....,I ..::....,J.) Y �:,! .\ •f 

� ul ojl.l..ll j ..l..!.4 �ul� jl � _)'! 4 j u"Lo... ..S:...b4 4 � _)'! � ..::......,l .5lor.b ..:r..A,! � or.b 
• ..::.......,! ..S:...b4 o jl..1..il o.>..:..:5

p � 0� , R � ;f ,; 

=4 ..::.......,! r.l.r. u"lo..o 0)'!.b ..:r...J�,f tL...!. D'°j 4-1 � 4-1 d.:t'f 4 

T-Fx0.05 =lp Bp => 10-0.05F =(0.05 +0.15)Bp => 0.05F =10-0.28p Q) 

Fx0.25=1R BR => 0.25F=(4 +0.02 +0.98)BR => 0.25F=5BR ® 

BR D1 5 1 .. .. 
-.. -=-=-=- ::::> 8p =58R @
8p D2 25 5 

Q),@ ::::> 5(10-0.2Bp) ::::> 10-0.2Bp = BR 

@ � 10-0.2x5BR =BR => 10=2BR => IBR =51 

0.63 

•1 •2 

Step respons 

..::...ili � .::...,;,j.f jl u-? 44 (5.)j)j 4-1 6-'4 ).) o.S:.il 4-1 d.:t-f 4 
..::...ili 4 � ..:r..lr.l...i ,j.,,,)"5" �� 6-'4 0.63% 4-1 _;l.oj 

.,j.,,, )"5" )..lA..o ..:r..l 4-1 _}.)jj _;.os _;l.o j 

Li 01,_;u-4 l; � )! .l..ll.o .;.._11.:> <1-i u..l..:-') 0l.o j 4-1 d.:t-f 4 ..l..!.4.s4 3't .-1.5 .sl.b.,;. .sir. .::..........!. 0l.o j .u:.;1 4-1 d.:t-f 4 
. .)b � � ).) _;l.oj .51.A,t;..,4 �I.i.o 



'fO'l}� Ul)�) 1.5""'..la 0� ).) � l.5Ułl�' Ull..,..bi 4-1 �,; 4. .)}I .al,:> )'!.j � 4-1 � 01.l 1.5Ull�; 1.5""'..la 0� (S+l)( S+�) G(s)H(s) = k � S(S+3)(S+5) 
-5 -3 -1 -1 O 

2

1 Sx-
:.l.!.L (i) I. ..w ,ul; . I:.. - '"I 

. � .  '-" JY--Y 

_ 1. SR(s) ess-rm () () .u,. <.S0M S e =lim O R(s)=.! ss s---->Ol+ k(S+l)(S+0.5) s---->Ol+G s H s s 1 S(S+3)(S+5) R(s)=-
� r' <.S"JJJ s2 1 Sx-

2 

(s+l)(s+�) G(s)H(s) = k @ (S+3)(S+5) 

e =lim S 
SS s---->0 } +_k �( S _+�} )�( S_ +_0_.5�) S(S+3)(S+5) 

(i) U-Q1 -Q3 = SH1 => U=(S+l)Q1 +Q3 

K(0.5) 
15 

30 k 

@ Q 3 -Q 2 = SH 2 => Q 3 = ( S + 1) Q 2 = ( S + 1) ( Q 1 -Q 3) => Q 1 = : : : Q H1 =Q1 , H2 =Q2 , H1 -H2 =Q3 => Q1 -Q2 =Q3 => Q2 =Q1 -Q3 => U= (S+2)Q3 +Q3 = (S+3)Q3 ::::> Q3 =-u S+3 

{p -p * = Rq (i) q=Ax @ p*A-kx=mx @ 

.i:-i, i:-i J.) r �j! . , • , 0� � ). .. !J ,p * ,R .:...,I.i.o jl IS;� c..s!.):q 
p 



<D ,@ => P - P * = RAx => P - P * = RASX => P * = P -RASX 

® => (P -RASx)A-kx=mS 2X => PA=(ms 2 +RA2 S+k)x 

=> X A 

P - mS 2 +RA 2S+k 

1 Sx-
e =0 => lim S =0ss s---->Ol+G(s)(1+2s) 
=> limG(s)(1+2S)=oo => limG(s)=oo => f �.1

s�O s�O 

.i:;.....;I i:;....; J.) f �,;! . \ \ • 




