auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

110A

(T

IR

5 g0 Foe] S8 lo 2 Falal sl Fie

d-'lﬁﬂ"l“‘lﬁ"-""" (ayh e plol

Aa/.Y\ ¥

il el g
aakd g laamd e gl

S bl e Dhejhe

[ 1190 Jlm 515 Byl gl 5 slo0 99 (58959 03037 |

1YPY oS e Sl wihigo 48 goom0

aflda Ve ety Doa W [laes aload

Sl B jlod g Slaad . lowiel 3lae olaie

hial alge (TR
{ e ®il} pmvind g oyt ol

1
(il ool 3« bl i3 Voo ¥ Y ages i) by | ¥
(2l JU! oYl Silin wSoilinoga ) c¥lmag gly> | ¥
=

a

(3] oo cpllis capglile L Soilowl) Cilasls
1] s ppitiln Sl 8 aslilad ) o Seliy 8) Ll )| g Saalins
Sl cmdls 2y e o ol il padile)ady g ol

LS " ¥ 8 Sealy it o o et g g a0 jl] s gt0s | i ¥
el g it 1t S g

Var | Y. Vgl Sailiegy Sl

1. | ¥e ey s b o gngiil 55l pud) (Suipy Sy g2

0318 Ao 830 g3l !
s jlme Ol nle §1 sslanl

R R R R R R R R R R R R R R R R R R R R
2| == 3 -*f{
||+ «[T
?

gl pn jhady o e il ppalihe by 2kl e i el ol bun ULT Ryl g lutioe bl alal oyl T g L i 00 Sy 0 e e iy a5l i

R R R R R R R R R R R R IR R RIR R REIR R

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

Hgwedl) et § ogok k)

| PART A: Yocabulary

Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes the blank.
| Then mark the correct choice on vour answer sheet.

1-  In spite of the considerable effort --—---- » many guestions still remain unanswered, thus
justifying continuous research in this field of inguiry.
1) taken 2y wasted 3) invested 4) intended

2-  The fact that "innovation" is frequently alluded to not only -———---- the importance of the

topic but also generates much confusion, because its meaning depends strongly on the
context in which it is used.
1) highlights 2) circumvents 3) alleges 4) cites

3-  Hewas stopped by the police for transgressing the law; he had actually been driving faster
than the speed ------- —

1) calculation 2) permit 3) monitoring 4 limit

4- I thought he was really hurt and became worried but later | realized that he was just
------- it.
1) emerging 2) faking 3) revealing 4) deserving

5-  Irene’s arguments in favor of his client's innocence were s0 ————----- that no jury member
could resist them.
1) colloguial 2) enthusiastic 3) cogent 4) competitive

6-  Believe it or not, laughing is considered to be one of the easiest -=----- == exercises that can
cure many diseases,
1) transparent 2) benevolent 3) provocative 4) therapeutic

7-  While Alex is very spendthrift and spends money recklessly, his brother Stew is quite
-——----- and spends only when it is necessary,

1) thrifty 2) assiduous 3) gregarious 4) grumpy
8- Chronic illness ¢an ---------- people in hospital. But what if they could access all the care
they needed at home in virtual wards?
1) suffer 2) necessilate 3) trap 4} involve
9-  The underlying message of the film is that love can transcend all -----——- .
1) impacts 2) barriers 3) analogies 4} interjections

10- It is no use arguing over such a trifling matter; instead we should discuss the matters of
importance and ---——---- :
1) pragmatism 2) facility 3) priority 4) jeopardy

[ PART B: Cloze Passage

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits
| each space. Then mark the correct choice on vour answer sheet,

Genetically modified superhumans. Babies born with made-to-order characteristics. The
idea has been explored in everything from academic journals (11) -—------- movies.
CRISPR technology could make it (12) ~--------- :

The ability to alter human genes in a way that can be passed onto offspring.
(13) --==------ germline engineering., has long been possible. But (14) ---e-meem-
genetically modify animals were so inefficient and crude (15) ======---= no sane biologist
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would dream of using them on humans. Tinkering with the genes inside people has been
limited to gene therapy, where the changes don’t get passed to the next generation.

11- 1)in 2) through 3) for 4) to
12- 1) to be real 2) as real 3) a reality 4) being a reality
13- 1) called 2) 1o be called 3) which called 4) 1s called

14- 1) until recently the methods available to
2) the until recently methods available to
3) the methods available to until recently
4) until available to recently methods
15- 1)as 2) that 3) because 4) such that

PART C: Reading Comprehension:

Directions: Read the following three passages and answer the questions by choosing
the best choice (1), {2), (3), or (4). Then mark the correct choice on your answer sheet

PASSAGE 1:

Forces

Forces acting on objects are vectors that are characterized by not only a magnitude (e.g.
pounds force or Newtons) but also a direction. A force vector F (vectors are usually
noted by a boldface letter) can be broken down into its components in the x, y and z
directions in whatever coordinate system vou've drawn:

F = Fxi + Fyj + Fzk Equation 13

Where Fx. Fy and Fz are the magnitudes of the forces in the x, v and z directions and
i, j and k are the unit vectors in the x. y and z directions (i.e. vectors whose directions
are aligned with the x. v and z coordinates and whose magnitudes are exactly 1 (no
units}).

Forces can also be expressed in terms of the magnitude = (Fx2 + Fy2 + Fz2)1/2 and
direction relative to the positive x-axis (= tan-1(Fy/Fx) in a 2-dimensional system). Note
that the tan-1(Fv/Fx) function gives you an angle between +90° and -90" whereas
sometimes the resulting force is between +907 and +180" or between -90° and -180°; in
these cases vou'll have to examine the resulting force and add or subtract 180" from the
force to get the right direction.

Some types of structures can only exert forces along the line connecting the two ends
of the structure, but cannot exert any force perpendicular to that line. These types of
structures include ropes. ends with pins. and bearings. Other structural elements can also
exert a force perpendicular to the line. This is called the moment of force (often
shortened to just “moment™. but to avoid confusion with “moment™ meaning a short
period of time, we will use the full term “moment of force™) which is the same thing as
torque. Usually the term torque is reserved for the forces on rotating. not stationary,
shafts. but there is no real difference between a moment of force and a torque.
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16- The difference between a vector force and an ordinary one is that the vector force has —

1) coordinate 2) component 3) direction 4) magnitude
17- The underlined word *aligned™, as used in the first paragraph, is closest in meaning to —

1) Nattened 2) secured 3) straightened 4) lined up
18- The second part of the first paragraph mainly discusses how to —————---——--- -
1) determine the direction 2) determine the functions
3) express coordinates 4) measure the magnitude
19-  The underlined “This"™ in the second paragraph refers to the type of structure that exerts
a foree ——---ceeeeeeev i
1) along the line 2) in both directions
3) longitudinally 4) perpendicularly
20-  The word "moment” in the passage is a measure of --—-—-——-—---- -
1)y direction 2) force 3) torquel 4} time
PASSAGE 2:

Stresses and strains

As a follow-on to the discussion of statics we need to consider whether a material subject
to a given set of forces will break and if not, how much will it bend? To determine this,
the first step is to compute the stress in the material. There are two flavors of stress, the
normal stress which is the stress in the direction perpendicular to an imaginary plane in
the material. and the shear stress which is the stress in the direction parallel to that same
imaginary plane. Of course, this imaginary plane could be in any direction, so the
magnitude of the normal and shear stresses depends strongly on the choice of said
imaginary plane. How should one choose said plane and what is the relationship between
normal and shear stresses?

The normal stress (o) in a material is defined as o = F/A
where F 1s the force (either tension or compression) acting perpendicular to an imaginary
plane surface passing through a piece of material and A is the cross section area. It is
called “normal™ not in the sense of being “typical”™ or “standard™ but in the sense ol
being perpendicular or orthogonal to the cross-section of the material. Stress is defined
as positive if’ the material is in tension (i.e. the matenal is being pulled apart) and
negative if the material is in compression (i.e. being squeezed together). From the
definition it is clear that stress has units of force/area. i.¢. the same as pressure. The units
are typically N/m2 or Ibt/in2. Often the unit of “kips™ (kilopounds per square inch =
1000 Ibf/in2) is used to report stress.

In order to characterize the deformation of a material in response to stress we define
another property called strain (g) which is the fractional amount of elongation (increase
in length) or contraction (decrease in length) in a material caused by a stress. For
example. if under a given amount of tensile stress, a steel bar stretches from a length (L)
of 1.00 inch to 1.01 inch (a change in length. AL, of 0.01 inch) the strain = (1.01 —
1.00)/1.00 = 0.01.
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21-  The underlined “this” in the first paragraph refers to -———--— -,
1) the magnitude of bending 2) the magnitude of breaking
3) the type ol force applied 4) the type of material
22-  According to the passage, ————---u-ux determines the magnitude of the shear.
1) the magnitude of the shear 2) the direction of the plane
3) the type ol material 4) the cross section area
23-  The underlined word “flavors”, as used in the passage, is closest in meaning to ——-——---—-- :
1) compositions 2) smells 3) categories 4) tastes
24-  According to the text, “clongation™ and “contraction™ are the products of —-----—,
1) tensile 2) stretch 3) strain 4) stress
25-  If stress is not perpendicular or orthogonal to the cross section, it is considered ———--- -,
1) abnormal 2} standard 3) natural 4) regular
PASSAGE 3:

Second Law of thermodynamics

The First Law of Thermodynamics told us that energy is conserved, i.e.. the energy
contained in an isolated svstem (one that does not exchange energy with its
surroundings) cannot change. But this is not the whole story, because it does not place
any restrictions on the direction of a process. For example. one can readily fill a
{constant-volume) combustion chamber with a mixture of methane and air at 300K,
ignite the mixture with a spark. and observe a flame burn the mixture to form carbon
dioxide. water and nitrogen at 2000K. Clearly this does not violate the First Law. But
when was the last time vou saw carbon dioxide. water and nitrogen at 2000K in a
chamber spontaneously cool off to form methane and air at 300K? Clearly this does not
violate the First Law either, since energy is conserved in either the forward or reverse
direction, but you have never seen the reverse process and you never will.

So clearly we need a Second Law of Thermodynamics that places restrictions on the
direction of processes. The Second Law invokes a property of substances called entropy.
which is the measure of the “disorganization™ or “randomness”™ of a substance. The
hotter or less dense a substance is. the less information we have about where the
individual molecules are. and thus the higher its entropy will be. The Second Law can
be stated simply as “The entropy of an isolated system always increases or remains the
same”, meaning that the entropy never decreases. The methane — air mixture at 300K
has a lower entropy than the carbon dioxide, water and nitrogen mixture at 2000K, so
only the usual combustion process is physically possible, never the reverse. (Of course
I could take that carbon dioxide, water and nitrogen at 2000K., cool it offto 300K, break
the molecules apart, rearrange them to form methane and air, but to do this I would need
to increase the entropy of the surroundings by more than the entropy change ol
combustion, so there would be a net increase in the entropy of the universe.)

It is impossible to create a device that has no effect other than the transfer of heat from a
lower temperature to a higher temperature, If this were not true, then it would be possible for
an object initially at uniform temperature to spontaneously become hotter on one side and
colder on the other — which is obviously a more organized (lower entropy) state than the
original. uniform-temperature object. This statement is sometimes stated as “heat is always
transferred from hot to cold, never the reverse™ — which is only a requirement if there is no
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26-

27-

28-

29-

other effect. Obviously a refrigerator transfers heat from a lower temperature (vour food and
drink) to a higher temperature (the air in your kitchen) but it has other effects too — namely
there is a work input to the process.

The second paragraph mainly discusses —------—==v--- ;

1) disorganization 2) direction of process

3) entropy 4) randomness

We understand from the passage that the shortcoming of the First Law of
Ther’mml} namics is that --—-—----—-——--

1) there is no energy exchange with 1he surrounding

2) The energy is contained in an isolated system

3) it does not concern the direction of process

4) energy is conserved in reverse direction

According to the second paragraph, a major factor deciding entropy is ---—----——-- :

1) direction 2) density 3) medium 4) input

We understand from the third paragraph that uniform-temperature objects have a'the -
——————— -— Cntropy.

1) same 2) constant 3) lower 4) higher

The example of the refrigerator is given in the last paragraph to show --—————-—- a

1) direction of heat transfer 2) lower entropy

3) a work input 4) other efTects

PR g | gy rever DU UL, LT ESN ) I P Ty e o

i
& cosh(—)
; s F(n!) :
i oy i -ELH—:' 3 Z G SRty g tliSan o0 0 T
n=1 cos(—) = ?
n

il plas Pt
| Ran - |,1g (¥ |fen - |5 ()
15151515 (F 1815~ | Sen (F

i _on

X+

YA VY
— (¥ e 1 |

Wiy YA

i
¥ (¥ ; fan

. o e ~ |x=cosYB o s

Vel jame g3lae o S jl adai o] g0 elos bas . y=1sin® gl s jladadi wle 0 TY

¥ (Y Yo
A(¥ T

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

\ L
€ plas () + F(—) ke il F(x) = ft—":dt x>0 gljla 5
X +

l[x +0Inx (v l[{In x) +(In{x +\}}1‘} ¢
¥ Y
%{ll‘l?ﬂ'}lT (f (Inx)" o
m

i 18
t.-»;_,u1,-u.n|=‘[* 2 ax DI ol X = T ke i

sin” x+cos' x

w NG
T £
e . —_ (T
v ‘-"\"';
or Z o oz
G oo Jdd =0 Aolas s losi |y X+ ¥ —— =0 Wolro \ yakice yunii 0lfisd plas
du X ay
!,{:EU-V x = glitav
u—v A u-+bwv {C#Ub A e
ly=e y=e
X :E"H_l"' N :e“"'“"
Cgay by (BB sy
y=e y=e

dgadg TXFTYH+Z=T dxiols 1T+yr =1 i..ilg:,..nJ,;;.;Jaéu;ng.F:—}'T?+xT_j.~zri
LT 5 J|J.£;J'| ghide el sl :JUJ.I.FHQ# l_'ﬂ'#!}’ T HI'J-T ﬂ;'.l Paeal &5 sl J1-&CAE'L?¢#§

('H-UI rb...'dr 5 é\ F.l:ll‘
Ly, Ly

¥ f
a (F v (7

PS8 415 )13 ¥Z Amiie 3 VS Y +2' SF Lils YU A iX=F—y =27 9 ot I o amlna

Fiean]

T T

~ovhv—ava) o ~(ronro —ad) ¢

X ¥:

gﬁ‘fﬂ—aﬁ} (f Emﬁ—a@ r
i g9) JUSRE ke bl XY dxie 0 Y=o 3 XY =) X mo g3al 5l oud JuSuii o C 1

Al i g 33 0ol 03 emm C) Foal plus @ }'Irrl!i + de}’
C

§

—— (Y o
¥
§ ¥
—{¥ —
T ¥

*»

TF

-Taé

Y

-y

“¥A

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

B e ot Y
f sl plas ] = fj: eMAX(D XY Dgvix J1,500 ke ckiebl e cull Slaelb g8 51 —F

Y Y
e b 3 el b o
o ()
vah ab
T
oy ahb'
e* Py (¥ yE o
ah

Y
xy'+¥xy —)=—Fx +Lnx . _—
?mi&mda}}npldf.{r}-q-r* J LR ddgl ylude dlivin Lilas o0 X =1 dlaii ojan o0 -F)

y(1) =—
Gl | e it 35 La (Y sl e (N

ol o188 il (e =X Y)Y 4 yet =y il a s Uolie oger iy —FY
ye' +x’r}_}r —o Y ye* _;.{T}r"' g
ye* +x"y =c (f ye* —x"y"
Y .
_ 2 . d'x dx _
Gl g2 4wl sl eals X'(e) = —ax(e) sl b uli,.mq.—r+a5+ﬂx=ﬂﬁl:tj Jeil pin s Ualae -FY
dt

1
1]
ficwl plas” X(t) .amo o galed 1y STpo slido & sl g l}—?=—p..r g wilcelice .0

(="t (—-pt

[X{D}[P—%Hﬂ}e i +|:x{o}[p+%}—{-}Je T il

Vi o
H{DHH‘F?}‘FB {’_HE'” K{o}[“—?}—ﬂ (1 E][
_ e " 1 Y ¥
Tt T
o P |
:{f:-:l[_LL—Tr-:I+l} (-t x(q}tll+;.j_{} 2
— ;SN T S <R\, r
TH Y
o o
“':”““";3‘5 (-t -‘iiﬂliw?}ﬂ-} Ry
—_—¢€ T f— e T {?
.'I‘-H 'r'“_
dr'y
ol gl e s.q_;.{m+1*)d—T+3,-=o i a3 ke 390 30 —FF
X

_?.Ihn.'l}!.h d_,jﬁ__ul_? L s du_lnéJ.i.:.s_u‘ESJ" If'-’l'-' ':‘}3“’&'.';5{'! .ula_é- LJ.n.......,a‘{ ‘ﬁlﬁ:;]'gi R .T.alﬁ- 5.3{\
.-.H..ll.ll_'s.-:- |P\.I <} L'El_rld" 'Js..n.h- ad

)3 58wl Sge 553 5 £ &5 g 4 N X GlglE s (S i 5 Sy g0 (F
MeX Aain glilan | San 4o

Wit g3 dns ol ol Y(R) sloclem [ ol ad peid | fodl i dolas (pl ot bos —x s, X SI(Y

e Fan LaX den gl X gloo)g a5 g pm Sla o g0l 055 Al Lol alsles ool (F

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

x’(t}—it+l'¢'
Pl Al i '\ (b0 Jaadl i cislas alfcus Gl <P
y({)=—-x--y
t ot
¥(t)=c,t+c.tint

c, O C (
x(t)=—(=+=-—TtInt
T i T

F{t} =g, + ¢y Int

\ ¢’ Al
1 ¥ty =—{g, +c. )=—Int
L ¥ ¥

y(t) =gt —cytint

¢ e ¢ r
%(t) =+ ——TtInt
A ¥
vit)=¢ Int+c,
T {'f‘

(1) =~ 1< Int
x(t)=—(¢,+¢;)——1In
T % T £

|| Y |I L
ddaaly by dz i b Sl J L (X)= E.msx gd,(x)= H.sm.\; Lulg) o Juaet pulyi olib g pus gl —FF
¥

Sl plaf 1y (X) Lol (x) =i "J, (ix)
T

T T .
1||~—r:|:b5,i1:~: (Y 1||~—sln:~-: (&

X X

|| ¥y |I Y

—sinhx (¥ —cCcosx (T

X X

plas (i) Jel> ol Ll ali f{z)=u+iv g z=x+iy v(x,y)=

X
T+msh1cusy Pl & )

X +y

i{(—\+sinhy) (¥ 1—siny
1% Ty

\

i o S oo plaS |y if2] = ¥ Sple w24 — bl —FA

F4

Y b ¥ i3

u v u v
—+—=\ (¥ — ——=1 ()

il Py

uV v? uf kf
=+ == (¥ = ==\ (¥

(ra) (o) (rL8) ()

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

Ve domds 110A Sl | g j.ﬁg.».qm
i
\ (z+—)
il plad . — e * dz Jol= -F8
i #e=
= | = ]
— (¥ — {4
2 2=
=\ n=\
o
y(F Z ! {r
nlin+y)!
fi=e
Il“ =qu111 x:"ﬂq t:}ﬂ
u{o,t]=c', t=>o

u(x,2)=x, x>e

ut[I‘a:I=a.| X>o

YHe (v T
Y4+e H{'F T+e

s ylys JUE) Wl Sl wtrolty 3ge 1) Wi § o yly

803 (ep = const) adb oo culi ool jLAS 0 ag gl 9 PV =RT e dolas o Jlo)l 518 5 5l -8
¢
[Icz—P} Tl 1T Sy
€

du=——d(PV) (1
k—1

k '
du=——d(PV) (v
k=1
du={k-—2)d(PV)
du=kd(PV) (¥
b s go Do)l y> jiidaw &y Consl Vy g Py ] Ayl pans g jLA g e has 123 50 & ) gty g itk -OY
Elal @l syl ag ool pale Syl e ladio sl Py 0 L83 Bl ol g0 00l gl g e

P, +P;

I-IT_U'|.+( }'\'r!r {.‘I

E)II + ll‘;

§ 0§, W, v
I_'-li' U'| t P\{\"Jf .\"-1'} {‘r

Up—U, + P (V= V) (F

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

W amin 110A J.ulﬂnummjﬁgm

Al Ny ol plenily bl il (g MUCS 1 51 LB 90580 wdyd Sgen 1) Fole il 0 -0

T Pl plas
Iy Q
R 1 T B
QL ‘I:LI'I l[_i
T o Qn
V——(Spen ——) (¥
L Qu *" Ty
\—L:Sw +(‘)—er (r
Qg P Ty
\—aL ¢
TI. H

52 32 SlSl gler do o Jlode flea b (CiH ) il Cogn g SL31 slax aapo sa b (CH ) e Cogw -0F
e i slod ppas g0 3510 ez Jolf LS 5 WS il gl fels 30 i je po Dglite Gl Sl G100
(el YOO Jauzen glos) Sl Canw 33 a2y 35 plaF v guu 99 opl 3l i) Jeols ola5 1 (Typ )
T[]P{_"H+ =TDP{:.TH‘+ =T|f."{. {Ill

Tore, i, > Torey,

TL}P{'H-[- — TDP{:T He ({r

CHe +He

bul g 30 pale )l JLES (el i 80955 0005l ol oS 6 8 ol 1) (L) e S e e Lo 5 51 00
el il pes Alai 31 a8

o L)

thik R {

r)

f L)

eXpl 5=

. RT)
A

( L
exp _fJ{T

VRT

exp{— L\, 1 (f
v RTH
Py glade 2ad oo faabiods g wiald S 0l P S LS 9 T (glod g (o gl byl g 198 bglie G —0F

(ol T (gloo yo glodil jli jLad Py ) sl plas ol ot 5 19 0y I 20 (6093 il s
5 #YYOP,
o FYTOP,
PP,
Jiaki.ss T
P—asrvA o P,
n_.-F‘I‘Td}Pg

P+P,

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

T amie 110A Sl | g j.ﬁg.m

WSy pn 485 U0 gy A5 g S (0w g o) @b plps w0 Ty g Ty adyl lalos LY 9 sler g g0 -0V
Sipla Ty > T)) Yowl plad a2 il gadei JU5 jladie duy oo Jolu slod & posr 30 1l glalos Calyd jo
(s Cali Slasl g Ly oy 93 58 (5132 € g M S o0 (59 U=MCT il 5 g po0 1
me(T,+ T, —vJT, T ) ¢
me(T, =T, =¥ T, Ty ) (¥
me(T, +T, +\rm} r
me(T, —T, +‘rm Y (F

. [&@T
ot} o] St 38 ot (2] 0590 0 4l 3 @l L0l 08 [g] = dlly gt Ky glp A1 -0A
I'_I

(ol ol oy b slasdie S5
sl phs gz Bpe ola S Cod b (Y
Al lﬂrq..,.._ﬁ-a::,_'pi, Ijl:..a; L'.-...&;l‘.'l {T
] s e | gnin Lol s i (Y
az<al ..';J,S'-,:Luu alo gyl pieca i
ez il pa (T > Ty ) ol 2920 Ty 3 T, leo 53 g5lan 80iif Ay g g il ) Lot dmiin ga 04
2 silee @ygons Lyl G ¥ g ) sleaxieo sl Glos b goge S U Ao il 0 8y =By = & g 99
ol e b kAl g J oyl ol Sl o anll Bl g0 50 oIl dmbe adiald o po 810 f 0
Tl plad ipgan dmdio clod ( mlald Ol sl
| P -
(T -Ty) O
k 1
4 F oo F
;(T-. +T, ) (¥

:—T‘T :TJ Loy

S
AT

235 31 o 1S 55 (bl didly b yand Sonoliydg5aa i 51 Sl 1D i b gd S50 a1, by sty

O [ TN FCTTNS s o [
Pr<=1 (A

Pr=1 v
RePr<oa (7
RePr=a (F

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

1Y dmie 110A il et j.ﬁg.m

Jow o295 slod Flogipo o F il b0 Ao ol Lo dlgd S0 559 o )F il iz 2 Vo (glad b (e 7Y
adaly 50 (T, = Ty ) g § Jlow bt glod IS gl oo (o i )8 il o 5 Gl 22 50 Fo aly) ]
sl o F il B2 33 iz Lo 5 g = (T, = Ty) g (b 3y
Y= (A
TFE (Y
fo (F
Fo (F

jebds dmiee Bl S0 T3 la BT, Coleaf adgl glod 30 I 20 g Job b clazmie IS0 @ pos -FY
2y g3 dmiue Sl (1,09 oz dmdio ;500 Bpb o U udS o Job audli V00,8 )18 T, (sles 5o JlgSU
Foga o dndun P00 Bk 0 U alS o Jobo anili iz 29
Y ()
¥y
A
lo (00) Ol toy e i | S (F

g 3 S Joe pis Canas 4 5l pe St g 1 p a8 ) DD el a5 )8 O G Sl L Y
Sl iS00 due pluf @ (Nu= %]
saa ()
ol (V
AN AN
Y

S Sl lamds sl F1.0)00 b 2 Ty coll gloo b 8l Amin S5 (g9 3l Ty slod g gy sy L1gn —FF
Flal plaf X 00 o mdgn Clwgi das jlade ol (X = 0) 2gd calys
gty oo Salos o bl g Jlow slod gz T o s Sulidg 4 )
gt gl sles a0 AV 3 Sl B g 8 e Lo Sl (T
Sy ge ol il Bl S g S e a4 (T
2pdien Lo Sl ) Y Calms ez S e b pho a (F

Glase 9V (pgacie pa b pieply Jlw somgd Gl ly pr gl ol Rl il a5 Aolas plas 70
Tadibe V o g

Dinv Y 0
I
E — 'ﬁ‘l‘l:." {T
Dt
Dinv = =
=-VV ¢
Dt
E= —ﬁ.‘;" ¥
Dt

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

VF amie 110A Sl | g j.ﬁg.».qm

5559 K80 59 b g 3968 125 ol b 3 it Job 44 ctoadee 533 31U s U gl 9P
il sl diy 3 @lad L8 30 g0 Gl o0l diliai L'li

X
U
R L . U
L s
Cn= 1 — L
e ——— Cp=\¥

L CD=1IF L 0 !

)

() i

(z)
() (¥ {all) ()
At St I oa e 2l A (F (=
m L
el 5 0 8395 3 616 S 4 305 S il Yo ol ks g Fo 0N e s b T S 5y Y
5
Catld L e L ,.EJLf FLa] &l ppy 5.!.!1 5 d—-suﬂ l.l"-ﬂu-l'- H:.F'Uﬂa._l}lj 1'.' l Jlw =‘£J|-f u-l-i-"lﬁ

m
?leflds.d_jlfquﬁ)adw,}Lhn&.r-;mg:.u.fﬁff U='H=l:

(p=100aE)
m
B m
W=, ve N
5
M p ol veaN (¥

—V U .

A
I
/’7’3 vefr—, YN (r
3

ZW%WW%W/. mﬂ . FYaN (F

5

T
[ r}“ }r v & - 4 [
g sl i = U(—=— =) oo Sy (95 3 05157 Jil gl (sums 93 Ol S oy Al Ail3e 1 -FA
ax q'x

sl plaf 3l o Sak s (G390

v
Yy

T
Y4 [t

) O

41 L.
Yax Ya'x

v
Yy Yy
3 o T
“{1'5}-} ax H'Tx"i'

X

l]{_r% _._LJ r

Y
dax i Kr
: LY
o T e ¥ I'I[_—} v
Uy 2 47 5 (F
a a"x

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

Vo asieo 110A Sl | g 5.1:5.».1“

ot Vol Sl s O Al 0 sy Tl Juiiz W 20 b ) doms o cpiileall Jolaic ol P ca i jlude - #4
iy oo Y A p0 Coiip Jlbow ogeao 39 9

V.
—yr W ()
7

Lyrw oy
— U W
!

—Yr W (
q.

]
—]"l'TW (¥
v

) 588 (59, g9 S wolo LS, o (33 931 ST e o S B 93F 95y 2T S 8B Ve
b s5F a5 Ggs s 2 e 908 21 10 (o)l o oladd ) s po 1) 8 el 48 e p0 1) o] g o

Vi, 3l el ol 33 ki gy JolaF Gl g U s o yons ol il polos oyl AF
ams Ll et b i (g Sl (S g9 685 g 2l e i ()
& a3 go ol ) (5 it 39 (F

dad pa nladly L8 5e les (T

e e i ]y 5T 15 (F

(15l o Iy gl Caoglio wSilial) colols

E rawp & \ - a &
fiaed| ME ol g S B uﬁﬁﬂ.ﬁﬁ S oger Adlae el o ;mg Tl o S gldde gy B e Y

£ ) £
P ir=—)
AL

¥
Vt+—tana (A

B

Y
V+—tana (Y
&

\
V\——tana (T
&

¥
V=—tanc (F
&

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

VP amio 110A Sl | g j.ﬁg.».qm

il jdﬁq: AB }.nd.: T gJ._d' -JJ_JG‘L_'I{J.'I- P -y

F JIE @
y o wYF

Jr

RAN 3PS
T
(T (F

nl“ﬁm

am

fm m Ym m

st Ll Jala basl 2 33 () g 1o SO 6 plad g FSasl J1 g A ozl S1Shasl §l a8 Jid ol VY
l" (e p 2L plpAB il Jab) Tl plas

L

0 =P(=cos B-1) ()
a
L r

Q=P(—cos B-1) (¥
a

: L

Q=P(=cos B+1) (r
a

()= P[Lmﬁr B+ (F
a

'Q
F O, ~_ LA VY EE Y LN S [ YL - P P =) 4
[~ Rp=vo.f+ Ry =0l
Yo, Rg =,/ « R, =vo.f (¥
i@ Rp=w.f«Rs =Yool (r

Rp=Yo.l+« Ry =t (f

e E
Pl o o S 2 2 2 2 A VA A S A A

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

W amiw 110A Sl | g 5.1:5.».1“

Al il U bl sl juis 8 glir )l a olaly g R glad g W ()9 do (elailginsd oy SShansl ey poi Jila  —¥D

toap Wb aly jIP gay
P a
p=
R-a

JR'—(R-a)"
JR"—(R-a)’

(Y
R-a

r
YR —a
R -a &

{1

p=
L=
= ——
JRT=(R-a)"

X' gbinaly po Fadlgo ol F=—Yoi+Foj N ojpe a Xy dolaie wlains piumw 33 F g9 dal; -VF

Tl fiaad 2

Yot —Ya (A

Yo—Yould (¥

. Yo—Toyr (r
—\Gu‘g (¥

P2 239 3 Wl D) Sl i liaie e U 15 S 30 ot (o9 ke iy S5 550 Aol VY
z (9 2 B 31y
L
-
L
¥
AL
;

LB
¥

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

VA amie 110A J.ulﬂnummjﬁgm

ol (A T e 1T Al s cladai (ol i e (31590 ) il glaggl) ok e LD plad s gl Seans Sy
bl o ey ﬂﬂ"r: po'b’ - : F#ﬂrl‘r adasly 1 lawme (S 5 Gr=lfmflhv-rvl sl 1
fiowl jais By jlne ol p @ (o e pu a3 g0 F) Seand 3550 50 gl dyl AT pl @ azgd

RUEL U}. 1y S (i) vale pudiad | i

TU"}

o= {\

\
b (T+vip

T
Uy

\
b\ (r+vp

m=

ATy,
n=— 2
bY(r+vip

iy VP,

b\ {r+v)p

AC iz poma U 2gd olil o) 4z ag 7] dygly oyl damg pamin jlme i gy gl s TAC iz ol

lF Ya ()
B o (Y
A 8 Fo (T
qe (F

(_s”!

g VP (ol jglils g iguials B0 (o920 g9 pe il Comi sl 8 (i 145 glailgil j9o0 Sy
.J..q.'!-i.;.r_]ﬁ.! g9 il A G Bl dimie igl) bl e e FO jamme Sl B ol 08 F,103 e

Yol a0
Og =0y EDETB-!-L‘F}. sin' B+ Yiyy sinBcosd
Tg =—(0y ~ 0y )sinBcosO + Tw{cusfﬂ-sin' 8)
Ao
SNl
(T
YYA (F

-¥A

¥4

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

14 amie 110A Sl | g 5.1:5.».1“

38 b g 58 olisnld jas s ol g plimil (g pfs jludl jelice w48 wRo o Gl 1 iolajl pi J5S -AY
g g0 Jlosl wilouds Laie phis J50 190 cam b a5 dilgiul 93 45 JS0 dillae | by jaledd dulesl ol
bailginl glad 3 Cwls o Jlasl jglidS b (o A0 dlil) iz 3T (b p o CalglSs pajedl 25 1

(P ot

R i T
vart
\\_// = TTE“ (F

r
b 14 o §
R e g R T
L%
L r.f "\} T= 'I:"KTI {Tf
N Bl rr t

T..
1= axt {1'.

T
Trt

Tl a5 g jdag ) e 53 0iclle g3 (5551 AT

fF'a

s AE
Fla
AE
- i I F'a

o
> . vAE

TF'a

AE

{

FAE

(¥

e
-
-

(¥

Sosas gl Allg i A Gl il i g a agla gl \f':‘ =Vo kN b,e jbcamicp) jlopf Sy 5 —AY
?midmﬂhm&.gle‘ﬁhﬂMﬁwhj e i &

Youid 0
! fm P
¥ V, =1okN Qoerd (v

W Yo (r

F 3

I Yosdo (¥

AN

]

||||m|||||||r,
“%

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

T dmie 110A J.ulﬂnummjﬁgm

T SERPLE T S| PP I | R g T L e I R - ABC il ke b o —AF
i L T TR P T Pcrﬁ‘.ﬂ‘?":ﬂ' Casa P50 38 Gl gl ST 0Gl e ﬂulg.h sl il | o g E'E
foadaiib co gl o Bl 2l 5o L 28 caliools Ll oy o) Toaal plus oy Cons

p
P+ ()
o Ty (

i b P&:r _ﬂli v
| B i
- BM P2
L 1N L
| Elastie P. __,_Tﬂi F
i - Bt = I
SUPpOItS :

FESPPOTRSTA-F Fg £ KRN P JRURN I PO Tl E2 O e T PRRTCRSCIS 1T B S I PR P PE g It REE ST TR SR Y.

ﬁ&o&aj14¢mﬁ—&.[%+z—m=&} cedad jlas jlealiial b alS o i JELBLF UogA o
e o

(9 £33 Y rorl 5l 3 JEal e 10 Jod s A JISwh o Foo oiled Canglio) 09 g0 Lk

Vo

vh (Y

Yo (¥

Yo (F

SU 32 4 jlogs Molf' o558 6905 5 009 30 O)F Jagb syl JSS pupe alallogrdaw b g Sy iy S5O 0 AP
(b) 55 op! paiogelan sl oS 5SS V0! (Ggd i a5 Al ol Bad 5 09 0 3,1y TYKN ity T
Ky =0/FA v pmal cops Sy =YVoMPa, S, =FroMPa fagd Ol yio Lo Wiz Wb

51.: =u|.-b5ul 5 I\b =0l|r.|’||.||:| h_],l..hﬂ L_,.IJ.&

s ) S

=g r [
/] YE (Y
4 foomm  fF=1rkN (
" o (v

/]

7 (v fo (¥
1 b ¥F (F

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

¥ amio 110A J.ulﬂnummjﬁgm

ol Blyge Jlo 30 @ (lasgly oy b a5 Sl pgi I3l S 3yl g ool il slaadlze AV
il oo Cowd & 5 Jaly
T

_r+v pof
A

r

A
‘_-,.':....l d."l'i_!l.'l'_u,..dja .J.....'.'JLI_;I: \S......!.: L,.JUL-;- EL:...'.'; P EL#.:.'.- r La,...dﬂ I...d_rﬂ Vv u_':.......l.b ‘HIS_-\-_-FI CIT I as
i (B ) JFlas bp it glame G Sawwd glagl) Comp J2Flbe 0l Oy S sale ol

o pmr{r: -rf] ,Og = {'r+v}r: -{'1+'r'v}r'r:|

Togianlas

\ ATy,
— 1\
(Y+vp

A M

L I{‘r+v}p

_"Jf““'}i?

A (i
'I.II{H-W}p

o oo gl el 4 F 18 g same wigliie gl )b Cod AT as o LA s e S0 g IS AN
FrY oled ad L EGDTD 25,0501 5l g ooe i s VO Lodys vslind (oif o pudi Wiauighd Vo LYo
Fik 2 e Jab adl o JULLLBe AVAT sobmamal Jom as od Cowl sal salin b Rs

S, S,
ot b sl Vo8 ._r-..n.1|1_-..1_,..a|.|——u‘m+5 Ty e peded jlas jl Yol jude pu o o
e

do
8% (¥

Yo (Y

¥a (f

Y
S i (o>l alal )8 g Jlail Failely ;o ooy plaf 28 1,8 Lacl glawl; o g e 5 Jlail 51 - A4

] dilead aals MM s o bl B5 418
Yo
_______ = "_M Lacl Sy =F4oMPa . g S, =FYoMPa
ToxTd
Fo / L'E"E-'-' _l;l'-l" ‘JLJ-*&J {1'
@ || el 2 St O
¥ao LEE"?'« 2= \.-".'."ﬁ (43
“ill: B
L]
+ A e B el

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

AT ] 110A Sl | g j.ﬁg.m

@thﬂ nsia] ndu:.laﬁl! {P—M} (5 jaa }L. Pt ) u.'lu.'-:u.n i Lﬁt1}’-u .-"1":4.-"'"'1- kit 3# h.ua!.i JJJM e
Tudl axdls Culih o por ankai U adblb s L85 o i51us (v00eF uld #el jLas
Sy=Neksi , kp =Y =8 8§, =deksi, S, =\boksi

i ﬂ-l,lﬂi" ".'If'l.'lﬁ {1I
I | I I TT.E WAV (7
3
! ! ! ll ! ¥ :—-\. TTq. {T
¥ Vo (F
E F = F

= =
=] ¥ o

A peils Scolio wolled ) (W Soalua) Ol l g Sl

b 3l tecal saleslo sy Lid 5L oo A8 ol cldo plfoies GOS old ol e Cul QLS L eseed] A
0l 328 (290 g Glowa 3 b 45 100 pufiss (gl p (glalail oy Joo (B33 L i g0 by i lod ©) 050 4y 90
(sl ey il QL ) il jodir gl DL caiis
| gsin® (4
%— gtlan® (Y
A rgtant (F

ol gsinyh (F

.-'". |

= g
H |
|

O sleyld o el slep LB g A SCle g0 S oM o g b o cdo g SO0 dbe s g0 -AY
pyo s C Uolf (awl 3 Fcelusl) B, il clirgl) Corpw B=FO° dazd ;0 0¥ 0 > SlSasl

oy alee (glas gl oty ez 0 3l 0 9 WST 0 0335 p B Sl @ (Vo0 )@, cs e b M=o 0 0M

(I= alio 51y ) Tl pluf o3 y95  j g dlasel 4o
4

(3 5 celaal). ?mn (
4

(2 Fcelo) . ;mn (a1

Yo
(3 Fcelual) s —a, (¥
Ll

¥
fo

(a5 ela) .

w, (F

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

Y dmins 110A Sl | g 5.1:5.».1“

lloo dloo g MF a8 > Caly Cotw 4 Vol g b e 595 AB Sl 5 oo Al SIA glosl -AY
plas AB il slaysly com pw B =10 Az 55 0500 4S5 O 3550 9T glad ay slailgin! zhaw 4 J55

Seli U a;a‘,l’ﬂJ,ljd.j&bi'qufFGﬁld}E&_‘,L'@ et T gz olyl alas 8 B g A clasals -AF
Ut [P L Y| 1'}| LA | l"’h B 3..'5. dlﬁJ,lr,;:,.ﬂofLuJ&h.ﬂ u_n.i_,...a ] ﬁLA.'f ..:j.i.l.‘u J’bﬁ'ﬂhﬂﬁ

S i oo C o s B gy

p= o sinf + 1, cosd
A ¥ cost =L, sinf
B “P— P =vymgp, tan® (¥
2 o P:—ng - o
C cosB—p, sinb
l.' + L 1
p =ng{*-|nf:1 e cost e

cost — (i, sinf
T 59y P Sowad iledd fog pb 4 pp g b Al S0 Alewgd 3 e p e S g Sews Sy -0

Togund 0yly (o9 g adon &y U aiily jodiz pojle ol g S8 e g S Bl p b plocad

i

—tanfl {\

'1:

§

—tan® (¥

*

\

—tan@ (r

¥

T
—tanQ (F
1] ¥

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

TF amie 110A Sl | g j.ﬁg.m

mr

3 5100 4158 (efw Clle j0 Mg )2 @ gl g9y 1 = sMy po= g glad @ glailgnnl 47
Caamy ablgs ¢ i d & B gy g 39 Jlosl @i 9 IS0 3ollae 4l t e & P ool

S GBI o i SipoF glag Sl g S a0 ) gy |) 8RS (g9 ] S

TPt
Vvg=— {1
m +T'I'T|B
Pt
vp = ———— (¥
My +Tmp
il
v :I_t .|:"|"'
'|M|'|f'lli',|I +- Mg
|
TCTLLiL
P gt 6 B (claggl g X S S o (03 Sl el (gl il Ty =T agilin g s o A
r‘a"-». bl b Ky g it cu pé il s Ky
\
-\
f
]
=
Yo
¥ (T

e 3 € i g Ky 8 L G2 B 3550 51000 Q6 (S0E 0y g 3 s9) R gladi g oo gy SIlE A

(el 0¥ gl A alali 30 i) Tiiewl 218 e otk | il 8 0ll faia M g 4 S5 lgisy
k

4=
=

-4
-

(v

i}
=
-

*
-

(r

3 |

-
-

(T

Lr
=

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

Yo dmie 110A Sl | g j.ﬁg.m

oz Jo pramis g 51 Al c0 M ddao oy el J3lE 0 g (Al S S laats g S pbdde A8
Kz oF 0 3 F0 g i Wl judz oij) 51y X Aloli cadl anils S ef Olilugi auli ) o9 b pidolai

(398 2,8 M oy s g

L 0
|| K }
T +
K YFT m L
[ .5'-. L Jf .
L/ " — ¥ m
X .

L - . |
L{ K gk o
vr'm T
K y
I -— (¥
wrm ¥

okes) Tudil co dwill w oboly Wom g jme) e omel ol Wil d ol K=FN/ms m=1kg 1 V-
Y

w0l same Jao e85 o i

ﬂif“

[TV
§0 30 49 Y

r
iy o C=? 9 K=Y ¥ p 205 Toal plaf 5 Ll 92 (5l g 89 plommn Jad i )

(A dhai o) wlb F ggp haild o 299;5 551 il

I (A dlails j3) all X glordilo add i (5395 110
A
g s o1 L. -~ N
Kk V4 Ys 1+ Ys
¥ \
G(5)==— .. G(5) = wall (F
2-) L L l‘ } Y+s ) |+ %5 :
D S , Vol \
Ac G(s)=—— .o .G(5)= il (T
\+5 B 1]
77 - i 5 \ .
{]{S‘:l;_ led 1{1{3};_ .'|_ﬂ‘_|| {f
T+5 \+5



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

YFP amio 110A Sl | g j.ﬁg.».qm

Fia] plus 05 3G ) b n'_'.S'_,.'l- ilza —4+¥

]'1]-,.':'{-' +{kl| +ii]'.‘{1.—k.\g =<

; (

meXy —kx, +(k, + k)%, = E sin{wt)

m, X, + (k, =k, + ki, =0

— F_sinmt m. X + kx, + (ke —k)x, =F, sinwt

m¥, kX, +H kX, =0 "
{

meX, +Kex, +(Ky + k)%, = E sinot

(my +my )X, +(k, + Kk )Jx, —kxy =o o

(m, —my )&y +(K)x, —(k, +Kk)x; = F, sinot

Tl gl sy u;.{mr =[IJ1::| H}hu,.ﬂ.l.nadi}ij - &Jﬁd.'..;p;ﬂ ﬁ'ﬁ ¥

i it ifl
CT,Cﬁ ¥ O +Ipdee | =Teme | ()

VB + 1\'",:- $ = 1'\-'}_" + ‘n"t- e
f

7 e

ool L3 e ddaili ) G Nas (EMSY L35 ) g i > (F

i i Ly o L i S (ko) Slolone o (F

3 ¥ sleale 51 .ol oadi bSid w20 10 Ll 00 G 4T A G U 9 Fa ¥ jlo Ll il g0 5l ppille —V-F

ode dudll w o Sl dds o s cae pw abb sadbosls 5L ollae Oy g Oy polie g uill ogac g F

(@8 o o Ly 8 0
(V il »oagae) F (Y

(F dles pogee) T (¥
(ol b ljiny 0 (F

my=TYRad/s o =\Rad /s

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

Y dmins 110A J.ulﬂnumwjﬁgm

. . cm R :
il A i) ke T i B s a) Wl U allils — = dob A Suipd Sl gy paeilse o Vel
5

A (AB=%cm) ,mlaﬁl{wa_ﬂncm
5

\Fo
(Yl S ) — ()

l A

LAt rry

a

cm (ol ot g} — (¥
YV, =lo— B : q
A 5 o ‘\. 5o
| m )

(TIiTTriiriri? (Ll San ) < (r

Ao
g

foyle golil a0 wixr cg gy piuilia ~1eF

Y ¥ 3 ()
PULLRERAN :
TR | 5
: T :

Jae (F

d |'JT sEaile Clls clas g powew ol diwgdils bod ol Coel g b A i So glaas jlagad —YeY

)
foml plas R(8) = — s (59939

§
; K a
haie————
= s (Js+b)-K
: I+ ’ s (Js+h)+K
K
Calgp - —— (T
= s {ls+h—-K
K
T B — 41
& s (Js+h+K

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

YA dmis 110A Sl | g j.ﬁg.m
5—a
a, b >0t alos (GH(s) = CR | OGP0 [P L. PRI P
. el (s) ) g b Cunsdguli pl FL
Imaginary Imaginary T
= P
vl R f*"
r \] :t‘.lﬁ | va b i\'llﬁ i
> )
1\ s !1 Real 11 \ Real ()
L * M
L —_ A
-
Imaginary s
PN ++fab
A ®
K—’/ Real Real

Sl gl K s il il i 5 S 30 ol Sad b 5 e S sl ) pwiin e )eA
lm:/,_. Tl @IS i (2 33 g p0l1S Frwly qwilf B g g
=+ rad% k=#(

esions i f_.,:,ﬁ:mds k=v (v
i = Re

¢ 2y T u:u+=‘|'fa'd~i k=y (r

{U__\,I'Fmr.lﬁ k=# (f

N

af ol G(8) Lo sl b eicw ol o (Bode diagram) 2p ol Sbo clocilme oo 5 dolaio g 55 Ve
- Finwl plaf” G(s) w0 yhud .'n.l...'zai:u..:n_n..d_}l_u.n.-a Aoniioged 30§ o § dad g

¥ AF( 4 a8)

(4]
(Y4 1,0A8)(1 + 0 85)(1 +0, 000 F5)"

£V +o,vs)

7 &
(V¥ IO+ TRS) A+ YA e os)

TF #(1+0,v8)"

o
(V+8)1+88)1+808)

AR AAE AR £
(11,78 +2,88))1+ ¥, 78)

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

T4 s 110A J.uls.nummjﬁgm

§ Syt oo dadyd s pojldil gous Sy slopmale Wi pls g I lplimile)udsl 5 cobe
oy o ke wSilogad

sl IS 0T (S0 g8 G357 50 axbil Ak olow! o el —MN)

I8l gl 5 ol S S (T Sz ol gl g ol e (0

Fopilp gl o8 p se e (F SsS balp dgly g 0¥ Sp e (T
| @3 ol SIS 4 g0 Wﬁﬁja apbeeds -NIY

il azdls lJ'._uL LJS._'I.J sddaF e g2 (Y Al axdils IL_‘.,|.L..S.'.. CaalFa (Y

Al S sl gae 8)led g Jgue (F Al LS Lol Joda 8 Lot (T

F! ditaaaly L el b b ol jly plaSay (315 pgeasia 5551 -WIY
a3l Cuales g ool i (Y jFaxhd g 43l oo SBhasl ey o5 wols i ()
3lge daa (¥ sals i (F

foudled il 1) Jrame 4038 opj BB jo -WF
ol N3l 2 ) i g S5 e i H Ak ()
el e s (0 dadall g sl g H dalaf (¥
ol 5l Vg o] i gl aciy A dadai (T

s 3l 2Yg8 ] et g 37 ge st B dalal (F

- poailid il e e /T Culie @ 339 S 0 pechee TO il 4 5 ligm @il slp a3V sapd 110
Sl e O s e plioriwl 251 oyl e Tl o guilfin wlr (BU1 Ol i 50 50 Ti-6Al-4V ,n,:_:_r.,,ﬂ
el ST S ol esle o
o \YF (Y a ATy (Y
o, va) (f o, ¥Ya (F
b ddagly 50 ol s dis b gy B Ky Jaawgh AT B o L 1y GulS S pasl Slal 31 pdas ) JSE -NIF
il plaS e & 55 ol ol dgi (5l b B 20k
D=5 & ol o a0 5 i I (el g i e ()
el o lon £ 51 it D (gl (G e i Sl (7
el fin ea 10 5l et 02T e e o R plads (T
e B DO ST Mg P YL S T R glas (F
Clml @lad oewya &u F o 580 30 1YY

SEVICHIPCY | VUL gy B RO S v RPN I W RPN E S
By ga ddgi 50 S 23T )l Sldes Lo a5l S e (F
S g el miyeia (g3l b sk uar e A8 e (T

gl Sl )| ol s Ceals adn as (F

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

¥ amie 110A J.uls.nummjﬁgm

Ol Bl oy s 3T Bl ) e i 3500 33 VYA
3 25 | ol sl S 31y el 2 Aol n O
Lgdee £l g PSSl slie A o daadls e (T
gl oo Y slales o b 2ulidl oo daaila; e (T
il a Yy 55 ke 5y 3 pslona T3 53 F tia i aailsa (F

vt F = 80 NC Al g 30 5l g gt a1 B(1e , ¥o) dadi @ Ao , o) Akl jl o o cgr —I14

min
fags anlys ailds p yio o Wiz X Ca 59 )1l (g9 s
Yo 0
by
Yo (T
YRV (P
P TV UL AP PO PO PR |
el Lot &aliy Ll L MO2 05 g 208 5 Lol &l o)LL M30 05 ()
el Lot Aol Ll s M30aS o 208y Lol Al oLL MO2 o5 (7
i b Rl UL clineas M0 AT 5wk bl clas sy MO2 05 v
i Dgliie bl 5 by Lol &g SLb o¥lel plas e M30y MO2 claas (F
a5 iy 33 1T g oty A = BTCT 0000 C 3B slocus ilgi oy Jool A (K 3ud sl S5 -IT)
Gt | e glas 258 2010 Gulei Eg 3 Ep Lowijau C 3B clacoes (Relative Error) . slas
Pog dalas jlads as A
Ea =(Eg)™ +(Ex)"
Ea =(Eg)" x(Ec)" (v
Es =mEg+nke (7
Ex =mEB +nfC (¢
sl s linale wi O yeoas adlaod ouded LS | Gey @ af o ol oload | Jab g oS gladl puls 1YY
o NI £ jlre Bzl FOMM : Jsb filu
fog aales MM sz w0 A8 Jlial b lage Job Sjsenl 5o
Yoot ¥ (A
Yo oko ¥ (Y
Yh;ode ) (T
Yo, oto, ¥ (F
ol oo ilail e 1) 1l candad (WEDM) U5 ly b g1 adble aiald p0 o s plasiay YT
29 b s ilo 5 s (Y 245 305 s (S5 O
D3 g e 50k 5 (F gl S pedass (o (7

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

) i 110A J.uls.nummjﬁgm

yaakal g 5l (o e el e oy WU (5 lsl) S0 S il g5 5 )W eiila 50 ITF
ety 810 el e e ol 38 S5l Qilel e (Y
Al gyl peoly S el L g talS Bl Sl e (Y
VIR S D YU JOUCH S (Y DO P
o e lii ]y gl meal L SalS 6 lean (F

B e 5150 5548 A s gl (oaeli LIS 1.3 g ee JSG 10 0RN (g9, U jlanlad Ly S8R5 50 -ITD
& oty a5 T lilaio § B 39 9 Boem S sy alate s 10 00 Kor gty adade el 54 18
ST P Gl ppen phile o g oyly LS JUal O jpea all W= 0RN ol sudicual sog0e
Pl jb diz Jilas oyl5deks

10 (T Yoo (¥ Ye¥ b (T Vide &)

29 & p0 Y0 Ly pb 4T 0il3 5929 YOOI Ly yef 3 YOOI Comlians b Ky b Siilogs S ¥ unible j3 —IY$
(ol 1) (ol ! i 390 (51g 45 (g gm0 ppeS S g Al gidy F ar G (g5 jLAS b ol 5L e By
fadl azdle sl (31T glap akdo 1yl con ) b b Lo i o M5 S 0
FAo (Y Yo ()
F¥oo (¥ Yole (T

s 35100 i L V00 g9 Jilas ol pud jLAS b aijy udloals Jolus glp op S84 50 1YY
Sl Gl ) e alolidl wuled Sy (ral asgy Vs silpe Sl o dijy g adl Sllas! weF e 30

=W Ydad, e u"""“ Az N et dag

el a RlS VTR S | iy e ()

b e mall 8 Ll b aiy e e (Y
iy go lS 2/ TR DLl b iy g (T

S goibgre alolidly aigg (F

CBN (f crnca b yod 8 (F paineyll Al (Y e

(sl 348 9 Dyl a0 Ty ) T00S 0 Gt i 3090 (53390l 50 1y (32 ) s 3y 2 p0 Sy plas” -1TA
T, (F ehl, (¥ ol (¥ oLy ()

0o g g o3laiul 8 y90 plaf 1,500 T Silidas 5 oy 55Le (59 00 dmlima y5 1T
SEES aala 0T Gk gt (T ol b A (T dagie b 2 (O

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

T oamis 110A Sl | g j.ﬁg.m

¥ ) Silioan | b

?aﬁwmymﬁﬂlj ng L.'I"“"1}'“ argn  fole plos el EI.JJA! 34 =1

S beg 088 S ()

S b oe pled sley Do (Y

w8 5 e 5SS g g 0 s e Al (T
aele odlas (Cocontraction) sLl s (F

et g Sl alfasil Cy b af coul cortical plasmiel s i) s D be e g Lapglasead j0 Y'Y
Fill fhad puie gl b cwlicie spliominl o pd 1l bl o el 3811
ol (F pyes (V g (T Jot O

sy Tpamis alae 1 g bl plaS 40 ol suliashy Ll alas oS gl gsd Jab e cpj J5ad 50 —ITY
ol g Josed calae | Jlad s s

Load De A.Ddg
8 A.B
B.Cg
C.Dq
—
C
e A Deformation

& geetd 82 Jbgin aale (S g) gl 218 5T ol o ilfie aade 5 ailaills g b g ad Lolie ;0 -1TF
Yioudile anlas
el oo |Biie | Laba py  glid 4 dgne L (Y
‘:‘}"‘;5‘;}1"“" ts_h....; LJ..aL:ua JJl......- 2 n_‘.'l'}:‘i'ilfll_l J]-?J.- {T
.#r.'bsaﬂ-.'l:in "jj.r";"é J-'-lé Ay '[‘H
wile oa Bl 095 Jmia plaw 53 o (F
fuis oo ol 1y seapular elevation o > wlac alas jo pLAET -7

Rhomboids (v Levator scapulae ()
Upper trapezius (% Latissimus dorsi (v
294 o0 downward rotators scapula o gs alac plas -1TF
Subscapularis (¥ Serratus (4
Lower trapezius (f Pecloralis minor (v

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

TV oamio 110A J.uls.nummjﬁgm

Y 3 G riCONUMEra 3 e gt 1 el glddl -
¢34 o (Glenoh 1) bado piSidd cargo ibias plos’ oLl 1YY

Latissimus dorsi (v Teres major ¢4
Coracobrachialis (f Posterior deltoid (v
Gl cod Hp (g )gafils iliac a9 ,F 952 i plus -1TA
[liacus (¥ Psoas minor (4
Biceps femoris (f Psoas major (T
fo s ooi Femur Lateral o ;> o ge sabiac plas 1YY
Cuadratus femoris (¥ Gluteus minimus (4
Gemelli (¥ Priformis ¢

¢354 o Plantar flexion 5 o o g0 calac alas’ —\F-
Gastroconemius (¥ Extensor halluces longus
Pernoeus tertius (¥ Tibialis anterior (v
ayle 0 condylar Jeolic og 5 55> o Jlail slof ;o wlod mlaw  —VFY
oy Jeade o acetabulum g o), Slgseal Jlasl (A
#l) lmte 2 SEAT plemil g oy plemid Jlail (F
gily Jaka o tibia g o, olasel Jlail (7
wil; Jais o fibula 4 o, ol Jlail (F
Youul cervical extensor Oilac o9,F 935 alac plas’ —VFY

Splenius capitis (¥ External oblique (\
Rectus sheath (¥ Mylohyoid (v
fadil o whlac azws slas o . obliqus capitis inferior ilac —\FY
Suboccipital muscles (¥ Semispinalis group (\
Hvoid muscles (% Erector spinae (r
£33 ;5 o0 (305 (pASUD Lz g caleac plas —\FF
Multifidus (v Sternocleidomastoid (0
Levator scapulae (f Interspinalis
F s (3 U daaglile 30 LolE 30 pakead i oY (080 57 et ool Sds —VF D
¥ (5l s Seo 3 (0 e (T I (sl d o3 g 5 e (O
Gl sl pd a2y (g S (F O sle et doyd (091 FS (T

63,00 e gy 5 Wiy lug 0 &k 13 glodes (A o juilse plas’ VFF
il oo o abe jseia (1 Jaie 53y wylis 5,086 O
e Gl 3 (F iy O
o gl ay oy a1 olaiped 258 5 ey lacadlad Sl 5o Sedipn warge A5 ole (i el VY
fiansl IS 1355 o licieol L yguili g nyLold (51  gautign
sl ol 55 s 1 (7 o5 sl 53 b3 oS yoss ()
Jglme SWAe (T sglme sleplemnd (T

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

YFoaio 110A J.ulﬂnummjﬁgm

fale Jeolie p 2)ly oy !l 30 g BB i Jele plag -1FA
i dy | fatia Zlae slaiamda (F e il g il e e (0
Jade ylaeli alaiapmban (F e b le o5ae _sliiles (7

PIAS ool 03 )T pms ) 2§ Sty gttt dy JLail oo 3l abold iz 2 1) LS S5 Jgoe oy o - 1FA
X Aol log ol o nlgseiil ds lelSd sg,g dladi ay by o i X =0 ) Tlwal oo 155l 500 30 4 3F
(pmdilige &8y 58 QLIS J51s 4 Mas

E4
il i e Bl Vsl ol ()

ON®

c8ly | i il Vsl o (Y
asleia Y sl oan g

All ot b F Al cus (F

v -

|
|
|
| |
| |
| |
| |
| |
| |
| |
| 1
X X

g 1 T Xy

Bl oSS a5 gt 5 S0 JSCB ilse 459 38,5 9 305 30,505 JIo 321y Wy cija b g0 10
aide 1y (U¥oWh) 055 s (13s o g b (slalwg 048 a5 Jlo j0 S o Jead Fy wlyid gt
TodS o (g ki iy 0T o by ) (i g B & Sl ) o 1S g0
W= a5y =1Fa W,
o Wy = Jlaisl dijg g lacss 3 5 39
0 WT=hm45ﬂajghﬁﬁ ='.'r,fﬂ“rb

g g0 gl YO (¥ SCTE R PR
g ot _':'I._,J [ “‘rh'."'.fu 5.»",|..Li' d {r ..:.3,..‘..‘_,;‘ J'._._J [ "l.ll-"h:.'r.f'u EJ'I..'._i'a.._p ({r

M Fo ot S od o iU 159l ) (Ko oy g

Tsiolar pud b i 041 g puiions Coannd 2091 b1 b cyg 90 ) oo plas’ —18)

ol b (F PP SO | T ENA ailadls (4
Cl poolool a2 Bt bl jo omdgn 395 b2 ol V8T

<8l L (F o8 L8 Gl (7 5oy 093 (IS OLx (T B oy ()
gl oo 043 pad gt pluf F oo SMLAE 48t | oS o o sl JULS VAT

le (F Baye (¥ i (T s )

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

Y& dmdeo 110A J.ulﬂnummjﬁgm

Faghd (g i | i oy il 0 1Y 0 it H-'I-J,.n alaul g8 o plad —VAF

predS (F )-LT 4 ot bt (v rw--'L-l 4
ol o255 sloda 1o & Cond Loyl (5999 sloam )3 Sloogeas 1Sy plas —100

ol b2 685 L (Y Sk Silfe  Fasla ()

l_.,.'n.-..l-dm..u J.Tf_.{;...- 3 I'“S‘M {? L}JH )SJL:-{- (r
Pala gma8 Cllaa (gaba F b = slowl o Jole plas -10%

£, Jso (F 5, i (¥ 5 e (¥ o8> Sz ()
s o ol S plas ) Joke Suilfio Sluogas -1AY

o (F Slydemg 5 (F sz (¥ oeSgp ()
b0 )08 pod w180 jl oS0 plar —VBA

s s e (F & (T Sy e (T Sl ol ()
Taiyla 418 oladaal slas Jals 50 . Jolai glaslail -89

salfmt (F S (¥ (ol (¥ aileal ()

Tadgle 8 o phe ol plaf SU0F ey Wilfedjlas 53k wlas! gladws 1P

Jol (F pg= (¥ po (1 el O
Ol Soglie dud b o o il M5 alias plas 18

susgds (F Sl glanw (¥ S5 sl (¥ (slosio s ()
Yad puf jo pide dacews mo bl (o OMLas plaF (o pld Camag jo SVFY

Lo 5la (F Lo, iliaa (1 L gz 5T (Y L8l
Foawl ol gy plad o Jgds w138 10595 jlam VPY

Gl Sl 51 (Y Pl gl ()

el S s o (F o Slaw 581 (7

B e Ao ld) Pl i gen iz ol con sl il 40 gl el lad ol 00 | il gl 590 dladi \FF
(sl Yem as.4
Yol (Y
vh (Y
de(r
AT (F
£ gl 20 a1 8 p90 plad pal (ol g aiglo 18 be i Suo ji Lraznale Sl o baidl g o -1PD
Al 5 s s slasmale L2t lawgs oud Jles) (g9 jaliad ()
Sl fols SooS bogdoee IO o alae Sl Alally 4 Sl e 0 (Y
oSl udgdoue S5 e by alae oLl dlaly 4 (Y

Dpdidpan 5 o gl g 0T g0 (T

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



auid ) guibinit JbS 99 ) onndinl ikl bt § Gl g

YVFoamio 110A il | g A gime

fied o il 1y ol BLE & yab olai o widls plaf jo V5P
el glodzm ;o plad Lol ()
di oo (5 alod agiaias (¥
ok sy slaam s Do g Lok (5355 slaaa o el (T
Wity oy slaamys Samile s lagley gy Jeladoya Sagiati (T
o ool (& Lot 50 ~15Y
il po pplE g3 B 1 el e 38 plad slaiel, Caaglie g B LS ()
s o A B s 8 e glealy Coglie 5 2alS L gl SNLLS (Y
Al e tmlS i i 3 e lael) uaglie o Sl gl SAALE (T
a8 50 58 ki i )0 lse slasly Canglie 5 5l YL (F
Yo o0 6 paFojlail Cude S jud Cusad plus (GSR Jlo JUSiw ol pliin jo -17A

gy oS e (F S sle )5 0
Sy g (F g (g AU il (7

faidl po 5L Lakad 8590 plaf oKl 5o 1P
e elad dlae SLal (Y e glopls dlas alal ()
Leke ass | malS (T e s el (F

Tagas g0 ooly oudeid | cwlal o p wliges  wilf 3 1Y
sdlaloml oz | ewdlny uilS 8 (Y sl o | pmat (gla e ® alaad ()
Fhows b3y 12 salaln jlas (¥ owd,d S0 o feme (T

Gl ) il bt § 9 it 3] (guntbi JLS 90 3 Gls bl § Sl ! Gty



