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| Part A: Vocabulary

Directions: Choose the word or the phrase (1), (2), (3), or (4) that best completes each
sentence. Then mark your answer sheet.

Police officers should be commended for their service to the community.

1) benevolent 2) harsh 3) hasty 4) peculiar
Despite her arguments, the candidate attracted an enthusiastic following.
1) plausible 2) wholesome 3) specious 4) thorough

Toni has been to achieve musical recognition for the past ten years.

1) prevailing 2) displaying 3) appreciating 4) striving
Thousands of families came here seeking from the civil war.

1) remedy 2) refuge 3) remnant 4) rebellion

Many persons in the were awakened by the blast, and some were thrown from
their beds.

1) thrill 2) urbanity 3) vicinity 4) fatigue

I cannot believe that your parents would such rude behavior.

1) endorse 2) hinder 3) postpone 4) seclude
Although I had already broken most of her dishes, Jacqueline was enough to
continue letting me use them.

1) thrifty 2) indigent 3) financial 4) magnanimous
Even when someone has been found innocent of a crime, the often remains.
1) endeavor 2) stigma 3) urge 4) quest

I was badly scared when the explosion made the whole house .

1) vacillate 2) resurge 3) decline 4) quake

The poison produced by the frog’s skin is so that it can paralyze a bird or a
monkey immediately.

1) pungent 2) swift 3) lethal 4) treacherous

| Part B: Cloze Passage

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits

each space. Then mark your answer sheet.

Air pollution has always accompanied civilizations. Pollution started from the prehistoric
times when man created the first fires. According to (11) in the journal Science, “soot
(12) on ceilings of prehistoric caves provides ample evidence of the high levels of
pollution that was associated with (13) " The forging of metals appears to be a key
turning point (14) significant air pollution levels outside the home. Core samples of
glaciers in Greenland indicate (15) in pollution associated with Greek, Roman and
Chinese metal production, but at that time the pollution was comparatively less and could be
handled by nature.

1)a 1983 article 2) article for 1983 3) a 1983" article 4) article in 1983

1) was found 2) having found 3) found 4) to be found

1) inadequate ventilating open fires 2) inadequate ventilation of open fires

3) open fires inadequate ventilation 4) open fires in inadequate ventilation

1) for creation in 2) in creation for 3) in the creating for 4) in the creation of

1) increases 2) increased 3) the increasing 4) they increased



Directions: Read the following three passages and choose the best choice (1), (2), (3), or

(4) that best answers each questions. Then mark your answer on your answer sheet.

16-

17-

18-

19-

Passage 1
One might also ask if the numbers calculated by the popular description really work. Let us
look at an example. Take a Cessna 172, which is a popular, high-winged, four-seat airplane.
The wings must lift 2300 1b (1045 kg) at its maximum flying weight. The path length for the
air over the top of the wing is only about 1.5 percent greater than the length under the wing.
Using the popular description of lift, the wing would develop only about 2 percent of the
needed lift at 65 mi/h (104 km/h). which is “slow flight” for this airplane. In fact, the
calculations say that the minimum speed for this wing to develop sufficient lift is over 400 mi‘h
(640 km/h). If one works the problem the other way and asks what the difference in path length
would have to be for the popular description to account for lift in slow flight, the answer would
be 50 percent. The thickness of the wing would be almost the same as the chord length.
Though enthusiastically taught, there is clearly something seriously wrong with the
popular description of lift. The first thing that is wrong is that the principle of equal transit
times is not true for a wing with lift. It is true only for a wing without lift. Figure 2.1 shows a
computer simulation of the airflow around a wing.

What does the paragraph preceding this passage most probably discuss?

1) Aerodynamics of aircraft

2) The relationship between physics and aircraft design

3) A question that has long preoccupied scientists” minds

4) A particular description of lift that is somehow illustrated in this passage
According to the passage, for the lift to be adequate for a Cessna 172, it should
travel at ---------ee—- .

1) maximum speed 2) minimum speed

3) 104 km/h 4) 640 km/h

The word “which” in paragraph 1 refers to -------------- 5

1) traveling at 65 mi/h 2) 2 percent of the needed lift
3) the popular description of lift 4) the wing

Which of the following best describes the function of the second paragraph in relation to

the first one?

1) It provides information to justify the problem discussed in paragraph 1.

2) It contrasts the author’s experience with the popular experience in regard to a phenomenon.

3) It casts doubts on the validity of a kind of description that is illustrated in paragraph 1 of the
passage.

4) It qualifies the information furnished in paragraph 1 from a pedagogical perspective
presented via a figure.



21-

22-

23-
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20- The passage provides information to answer which of the following questions?

1) Why is the Cessna 172 for matters of illustration of the main point?

2) What the difference in path length would have to be for the popular description to account
for lift in slow flight?

3) How is the minimum speed for this wing to develop sufficient lift is over 400 mi/h (640
km/h) calculated?

4) Why is the principle of equal transit times not true for a wing with lift, based on the popular

description of lift?

Passage 2

At the end of the 19th century, both Albert Michelson and Oliver Lodge—two well-known,
mainly experimental physicists working on electrodynamics—claimed that electrodynamics
and Galilean physics implied that the major laws of physics were well known. Their
statements are often quoted as examples of flawed predictions, especially since their very own
experiments lead to the development of relativity. which they failed to anticipate.

But these victorian physicists overlooked another contradiction between electrodynamics
and nature for which they have no excuse. In our walk so far we found that clocks and meter
bars are necessarily based on matter and electromagnetism. But as we just saw, we do not
understand the stability of matter yet. Matter is made of small particles, but the relation
between these particles and electricity is not clear. This implies that we do not yet understand
space and time, since both are defined with measurement devices made of matter. It is also not
clear whether infinitely small quantities really exist. There is a challenge waiting, namely the
second part of our mountain ascent. The prize is to understand interactions.

According to paragraph 1, Albert Michelson and Oliver Lodge -------------- ;
1) did not agree with one another on the major laws of physics

2) arrived at conclusions belying what they conceptually supported

3) made faulty predictions that were experiment-based

4) raised arguments against relativity

The word “which” in paragraph 1 refers to ---------—-- -

1) relativity 2) predictions 3) experiments 4) statements

The word “contradiction” in paragraph 2 is closest in meaning to --------=-----,

1) analogy 2) interplay 3) inconsistency 4) fallacy

Which of the following best represents the mood of paragraph 2?

1) Criticism 2) Incredibility 3) Astonishment 4) Uncertainty
According to the passage, we do not yet understand space and time unless ------------ 3

1) a way out of the dilemma created by Albert Michelson and Oliver Lodge is found
2) the relation between small particles of and electricity is made clear

4) the relation between electrodynamics and nature is disregarded

3) measurement devices are constructed to define matter



26-

27-

28-

29-

0 axio 635D (mazi g pges b

Passage 3
As noted above, Maxwell formulated a quantitative theory that linked the fundamental
phenomena of electricity and magnetism and that predicted electromagnetic waves propagating
with a speed, which, as well as one could determine at that time, was identical with the speed
of light. He concluded his paper “On the Physical Lines of Force™ (1861-62) by saying that
electricity may be disseminated through space with properties identical with those of light. In
1864 Maxwell wrote that the numerical factor linking the electrostatic and the magnetic units
was very close to the speed of light and that these results “show that light and magnetism are
affections of the same substance, and that light is an electromagnetic disturbance propagated
through the field according to [his] electromagnetic laws.™

What more was needed to convince the scientific community that the mystery of light was
solved and the phenomena of electricity and magnetism were unified in a grand theory? Why
did it take 25 more years for Maxwell’s theory to be accepted? For one, there was little direct
proof of the new theory. Furthermore, Maxwell not only had adopted a complicated formalism
but also explained its various aspects by unusual mechanical concepts. Even though he stated
that all such phrases are to be considered as illustrative and not as explanatory, the French
mathematician Henri Poincaré remarked in 1899 that the “complicated structure™ which
Maxwell attributed to the ether “rendered his system strange and unattractive.”

The author mentions, “as well as one could determine at that time,” (line 3) in order to
convey a sense Of ----------n—-- .

1) impartiality 2) concern 3) understanding 4) enthusiasm

The word “disseminated” in paragraph 1 is closest in meaning to -------==----- .

1) distributed 2) enhanced 3) accelerated 4) emerged

It can be understood from the passage that what Maxwell propounded -------------- ;
1) received a warm welcome at the time

2) was rejected in that it was illustrative and not as explanatory

3) took a quarter of a century to be recognized by the scientific community

4) was appreciated at a time when conflicting evidence had also begun to be presented
According to the passage, which of the following is TRUE about Maxwell’s theory?
L. Electricity travels in space in much the same way as light does.

II. Its late recognition can be partly blamed on Maxwell himself.

I11. It was universally agreed to be strange and unattractive.

1) I I, TIT 2) [T and 11 HLI 4) I only

What is the meaning of “rendered” in the last line?

1) purified 2) removed 3) changed 4) presented



Slilons plout oo

¥ axdio 635D Vo g0

4 azy0 PO agly cod g Yom/scwpw b OKE )2 & o
GG i 03I] A5 o0 et Sl )95 0 GOV Gaie Sy
‘el kg-m/s Ko g o>

YofF ()

YAY (Y

Yoo (Y

FYF (F

Ol 3 (s 45 STaol (90 yd (59 JSib Billae (S35 >
a A gahi 5l cul R glad ay glopls o] ;K00 Jidky 9 pudiue b
Ol aF Cunl glabold Jilus (pl .0gu o0 by 33 mbaws 31 h galold
S50 dgw 1 Yh salold jl puus 510w p D okl &) guus oyl
wolys w139 iy iz D gabi 5o maw Sk 5l g 0)ls

fog
- 0 Q0
A o (Y
F (Y
R
h . vt
B

9y V sy go3luil b el o0 Cowl L 003 Job a5 oozl
99) O] 59 (oY 45 B €152 i S Gt 4 Sy a3 S
U s pw (605101 b ol jw gaslw 51,0940 o0 SUO 3 sl

foawl cuai £l ) 4> 10 ol 0gu SOy gl (U > V)
‘u+v
jL q

-

-YY

K< o



Sllne plait Joro

Y axiwo 635D Vo g0

45 el b3 SO Sluciol 53 9 598 sl glakold I Souw Olelt S
Yookm/§ (guid b cuwl yoghsS yguden 8 dud yo5 31 oy o3l5 alold
ol &5 glakold (oo s Col wlyer 4 b S0P Jl o
FoghsS Gamleo Wiz Ly il WS (o0 Iy dadyed 3550 b S Oleed
S Sl el g YXV0KE  wwbyes e S

ool $5YX10 " N-m" / kg"

S gl 2 a8 Jlo 0 M oppx 4 SO e pless g0l dw
Joo amio &G 50 Wiyl 18 £ als Job 4 MoVl gl Elio
IS0 s b Cepw e Sz QLS e ) S

Sl plas’ s 32 cpl s jo o jliw

Gn
((

yGm
(

yGm
\14

Gm

==
vo ¢

T S5 (59 9 ol S 23 S 4 o 0/ 0KE 02 4 o
ol oyl solw Jlwg LS 3> X ja2o 59y X =0 Jgo Sl yuy

1970 Cande > 30 9 Gl X =0 galals jo t =0 galixd ;0 pums
OB o 1y ey 2 3)ly A (G905 ) )IOge S (o0 &5 > X
flwl Joi dir g s (659! (gm0 0 (LAS

FN) WYS ()

4 YYQ (Y

FIFY (¥

YOA/\" (¥

-

-Yo

-Ys



Sluilone plovt Joo

A axdo 635D Vo g0

2ol 3550 S @illae a5 R gl 4 (S o p1d o oo (53
e I L S L cwl Galie Olaike o
laas 1859 Cannd G313 B ocannl 00 22595 A(X,Y) =PBx"y

Caanl SIS il 35 50 5 oS iSI

BRT 2
===
A \FE,

Y

—ﬁi(ﬁ +7)
YYE,

O Grazg 51 SO ;o 35 50 50 9 Gy (glalaii Hb caxSo S ol 2 50

S5 5l ewi 38 alle (SO pSUN LG 0)08 18 qy = e lakadi)b

?C«M‘PL\SQ._JSO
Y
qy 0
YE.
e
€.
9 v
YE
a0 (F

Couly VM plad 4 Gluky Gy 055 4w 5 JSB Gollas
Yoem iy C 3 B slaoys 51 A o, alolh .Lnd oo JuSii oS
2l C o) Sa S L =YQ oy B oy (S xSl b lazy] .l
A o) (oSl by Sl (] 50 el JL s A o 5 Q
Juaio o2 @) bl o S5 L C 9 B glao s 51 canl =)WV il
o285 oK ol 0295 28 Ll ans (1 JUl (g 3 i

A B fowl Cdg Wiz A o ¥
O ......................... O —%
i —A (Y

-4 (¢

f
O —\Y (f
c

-Yv

-YA

¥4



Slwlxe plil Joxo

q axio 635D ) aasd (g0

x> I L ke (Sl b mie Lad I slasl ogy0
ool () 5 el Jb Gllaeyod € ol )0 a5) p(F)=ef(r)
@ ol g le HL SO g (Conl (595 Claize jo I slad daisw
M ey a K0 Jg Sl 0,0 3929 Wlaize luue jo — € gojluil
ol UR glads 4y (S 0 010 s 30 Olaizeo loae J32 an>U 5

Clawl plaS @ o)l .Canl iz > 30 O ol glagl)

R
[FrrTtrydr=o>)

]

¢ o —\ a
R /yme mR

e o=\
= (¥
R | fme. mR

e o=\

R | yme.mR

(& o—\
e
R /fme. mR

S Gb e W slag @ goidy sl 9 piliamne (558 S50 ,lgs 5
b lido Glawe ojlail 0,45 oo Hlgi olasel jo T Culd 4 519050

W S, T . 3 g

O PARCIN N

Y71

yn'W
I

Yy W

>}

Iny (f

-



Sluilone plout Joxo

\+ dxbo 635D Vo g0

2 0908 (2,1 (punblide lao ojluil ST SoudlS Jla om0
99 o Olaal jo (2 (SO S Glouw o3luil gl duw Bl y g
2lp 8 e 5950 (JB Glose) (0,8 (S0 Sl lawe g plp
fo9a o0
¥ o

v
VD (Y
Yo
F(f
I=1_cost ogle Su Sl b o cowiune dily jlows o )
S Coglio g A 2o @ (JSG 2o p0 Ulw) all> S (0 ygue
20 518 T 51 d abold & g paws (! LS )0 55 JSb @llae R S
o Sy 32 45) AB alid 5 s s 35k 51953 (59 55 031!

T
Coawl! PbSt:f-—' alas) )0 (! .),A.Cp*ﬁ.:-ma
(0)]

TR a ) \/Y_am
. (Fln(wa)) o
wl am
[';F'l (\+ )J R (Y
edof—a—1 e
A B [p.l In(\+— )] a0
YTt Rd
TA ,
X [ Mol 48 )J \/—a (0]}
b c o

20 e )30 M LR glad 4 Jlowsl g Jugh slailgiw! gupaw S
S a gy 4 aiwly (SO Gbe el (Jeb a2y
(r<R) r alols & glakii o SO sl glow .cwl I=1, cosmt

] IS G e 59220 5
W, I nomrsin ot ()

u.l. nwR "
Yr

w1 nor
Y

sinmt (Y
sinmt (¥

uI noR"
Y7

sinwt (f

-FY

—FY

_¥F



Slilons plout Jowo

)\ axio 635D Vo g0

owlPl Y Y C @ ol il a0 yio I JTows! jI S sles 51
sl oo 38l w0 p0 wizr o 50 Sigeo s o il

Y8 O

O (Y

Y0 (¥

Vo (F

Voo b ool @ p JE2 4 5 3UeSTy Jlow 55 S0 bl
=9y cdaio £lads g oo unl T (T gailas glad 45 a8 o4
((e<<)) Oor oyl 1,8 509)9 sailad 31 h galold & a5 ad
flml jud 7955 9 99y LD Jluw ;LES BN .ol

p|:gh+lv_v(L—\”(\

ol gh=2v Y[ L=y ]|«

m RE of _(
T

p[gh Y\.:.(af \]_ x

- p[gh+%\h'(\—u‘) (F

or

@ SIS 4 a5 A zae Jsb @ ilae ye gy wwd Sy o
sl y 0 GHal) coni a5 olagi p Dol cwwl I, 0l 0 @ o ye

asin®
?C«w‘pk\f(p=7t( A )MW)J‘AJ,&@

\

I( % O
0"’:’ 5 Y
_________________ .,i ! (% (¥
................ el ‘ 9 / Sin\’(p A1
L5 @
sinyQ '
vl ® (¥

-fb

-¥#

FY



Slilone plit oo

VY axio 635D Vo g0

of elus a5 ojlailiwl (93bbo L polael welus b (Joikbo
=S pen AT ST .0l o Sl Al jo W5 Aw ol YAFHZ
wilgi oo 43S plaS il Jgl 9kl glrasls 51 (SO o)
Abl 3 )2 o o ol

YAY (Y ¥V ()

YAy (F YAF (¥

wly pyz 9 £ Job @ Glows) il & p5 JS& Gillae m gy
Candy (p 50 sl oy Juaio 43S (U 0,553 (59 51 45 U Jgb
£ om ConS aw ST Canl T plosn; Sl glase 51 (S ol

... Am Al Ap
[T ‘_—T——T

= =B a5 WS di gyeb B

f

Ilu 0
p

° _(Y
Y

g

).B..o(f

m

Jolid 45 o oS (0 S5 50 1 (ALl edans Sy Wiilo LT lge0 S
(st S i 5 il i 3y IS Slas g 3l
il 23 158 4 lwd 5l pan
Lg=Y/cem Ly =Y, cem Ly =Y4¢em
ky =o;0FoW/m-K .ky =005 oW/m-K
k¢ =0 YW/m-K ,
sl ol Siils a0 Wiz F 9 ¥ ganmli 90 50 slod

25°C I
»
0C | kM| & k, 10°¢C
»
«< >« >« > »
L oL L Ly
—Y0 (Y -5

+1o (F +O (Y

“FA

¥4



Sllno ploit Joro

VW oaxao 635D Vo g0

8 iy WU g0 10 S s 4 Ay g0 Job U)o 45 ol
Toe Job b 5)9 gl (ot 4y ST .ol B/ YV g isUlgigd gl
i il oghee oAV ¥ il wly YA,

Sl 3 yp Wiz 38 ! (cutoff frequency)

¥x10'® ()

axVe' (¥

yxyo't (r

Ax1o'" (¥

Wb g 7000 A zg0 Jab 3 Sl 0yl 3l A (ol 95 Cakid ST
S il Y000 A zao Job 55 pgd ol I Ay Sl 95
$i¥ B 2l dx gl o)liw J5 omnbling iUl Wb (o5 5!
P ol e 1) 05liw 99 Foumwl g0 0 jliw b litog iUl iuli
T

\
—
\#

\
=KX
f
(Y
Ve (F

WS o0 0595 3 15T g Sl (e pSII L ¥/ Y PM zao Job b Jgigd
drgly Sgib o0 0uiSTy 395 adgl Gliwly & Conns 407 aygly b oigd
Sl IS ol g7 0 (Glinwly A3 Commad (59 7SI Gyl
_\(\"\]
tan — | ()
Yo
)
cos | — | (¥
_\(Yo]
tan | — |(¥
AR
-y Yo
Ccos [—] (f
Y

-0)

-bY

-8y



Slulne ploit Joxo

V¥ axao 635D Vo g0

4 Yoo W 4l g OF00A zgo Job b glabili anir o 590 5y
0,5 yad ST swye0 )0 I8 o 5l Yom alold 4 &5 cakd
2585 (2lagigd olawi Lyl bl Ymm and ol pde ooy
] plaS WS (o0 9595 1 Al (p] S 51 Sy 4 4l 2
ch=Yx\o "%J.m

¥/AXY0" ()

v Exe') (v

yoxye' (r

YAXYe'T (F

Job B 0,8 18 (luilly OGNS 4z Codi Wb (Sl (y9i9n
S VYRV TV KRG 1y cgian ey 395 0N A T (g9 90 90
AV

VWAV (¥

AKV (¥

\Y,AmV (f

O ,5 S o bl 1y & Jl w515 51 ()59 0 ol H1AS 50
Fiom ) a5 (Gl @ Cad (Lol Z9o Jgb il dd (Fjom
RUV] PP Ssmn 1390 Sgul o0 (W g) e

SelS soys AXYo ()

Gl sy BXVeTT (¥

Sl soys BXVOTY

Sals s aXYyo " (f

-OF

-0b

-&F

ol pxo 50 )51 .l 39390 07C slod g Yatm jLiS )0 ogus (5 ludo ~OY

PRV XV PRpPR-¥] [T [SV- PN IRCEN - v o] T I Rl O PR P
iy & oguz oo STy u e g Cull HLLS o o> bluddl
ol K = Y/AX10" 1/Pa 4 Bp =1ax10o7F 1/K

0/0 ()

O (¥

do (¥

doo (f



Slilons oLt oo

VO Axbo 635D Vo g0

\4
Sy 0 4l JUnl gl il el R gb @ g Jgo pxo V a5

(P'i"%‘}("—b) = RT b salolro ullgyuily 315 Jao SO (5l

Vr om0 V) e LT gled 53) pd SlS p lospa blud!

R | )s\j’v

RTln( v"_b]+a( VT_b) (v

\’\_b V\_b

T [ Y e P
V\—b ‘/‘\_b

omb Gbod 50 G i wola SO Jeo (2l Cudyb gbo Jue yo

¥ \i
1 R(T
F9o 298l wilesl 0p 9 R a5 el Cp(T) = wn S
E3 A el)

el o105 il slos 43 wol>

[N Op
rR(T Y

[} Op
R(T "
[ Op ¢

\m“R( T T

i (f

I Op

sadsl gled 0 (K ol Yookg  Jold O 2 O (iRe 9
eblad )10 5050 L3 )0 Fo oK cadgl glos o (5,50 9 OTAK
SIS & (gl 0w 9 05 i 93 Blaie & 330 90 nl O
JB U il (oS ooliin] WS (o0 howd ) @1y L o5 (Sl
ol s o Ol oy Gl fowl Joi Ko wiz Jyeo>
el FYood /kg-K

VA ()

YIA (Y

YV (¢

OF (F

-0A

-4

—$



Slilone ploxit oo

VF axbwo 635D Vo g0

] )0 3 S0 (2o )5 Cand )b 0590 53 4y 3 plus

a8 el OT)=aTHT wjps s T slos o5l S olasS cad )l ()
sl g 2 s Se galoz 5 Lo mie b salex

& el C(T)=aTHOTT g & T glos ;0 58 5 ole,S by ls (¥
el Bsy ot (o2Se galaz g Loy 2l pp a3 salox

cud CT)aT HDTT jpo & T glos s 56 K ola)F oyl (¥
phe Lo ooz Gly Jals galaz g lagg 28Ul e oupe alex &5
el L2y

S cd CTaT DT o g 4 T igles 5 38 S oo )F o s (F
Los S e oo p)le Oly Jols gakozr g Lapg e (20 Stlox
ol

Wilgi 0 033 b aF Cawl 03 107 Jold  Kuoliydgey olfiws Sy

ooy bl alle 1y & g & (giy Hlade g0 S haid

Sl plaS ol ol Jgpar BB cbdlog Sno

M o

YX\o' (v

Yo ) (v

(o)

B g A gl goae A ol 0 a5 1) A=AB il ya)ly 5

by Gjpe a4 wws NXN S yile

€] Gy ala oS 39 b (A—AB) 1 = i A"L,,

m=o

Fon SEATBY™ 5 L SR

Loo=(ATBY"A™ 5 L.=A @

Lm=(A"B)™ 5 L.=\¢

Ly =C(ATBY"A™ 5 L,=A Vs

ol w0 GG Kas 5 (slajlado 0319 9590 50 ©)le plas
Dis  Aub> (03¢ o)l ()

wites palls gagmse (5392 o )lgen (¥

s S ghao ol b Jalises sae (Y

s =Y LAY o fgen (F

-#

—$Y

-#Y

Al



Sllon ploit Jono

VWV oaxao 635D Vo g0

—-

o - dr -
»og0es gl gylopm @, ol Ho 45wl v(t)=d—t=(DOXr S
- d'v o8 -
V= Sl plas J'dt VXY ool 1,551 oo ol F(t)
dt
= =0 ) g A~
X X
Y|o. 7| (. r)(‘
—l= Y=
v|i||@.| T &
=Y 1= I¥Y = A
|r| |(1)| ((1)‘><r)(‘~
i |o.[" @.
[ @,
wl)é.wls ¢T ),nwlumds..\.&b‘slwz_nhuwv 4l
615500 3 lSe o T Tl plaS PF-dO &)lue Juolo & y90

S

ol maw g Sgoe gliwly 4o
¥S o
YS (v
YV
YV (¥

Wbl gan duw glad 33 b gyl B g A § oo JlopuF 81
Sl plaS V(K-(Bx?)) Sile Juals

~¢AXB O

AXB (v

~AxB

(A—E)xi (f

bulg) yo &5 (> gum)le sUaS 53 Ajikm Sk 485 50 sl
@ Ajikm = Akmij 9 Aijkm = ~Ajikm = ~Ajjmk P&
$annl s adlgo aiz o1,1 LIS g0

Yo

Y\ (Y

Y (r

YV (F

-#0

-y

Al

-#A



Slilone plout Jowo

A axio 635D Vo g0

z

b a5 C wisy (g9, baliko Z axieo o dz —

C
€ sl IS (sl 00 g 3|2 — Y| = ¥

JISl Lols

YoTti ()
YT (Y
AT (¥
omi o
Y
Fow ez =X+1Y hlio axio jo LY j320 Silee X =€ ks
$gu o0 o W lalicko azius 50 Wy y pluaS & W(Z) =Ssinz
SHia ()
w2 (¥

0;.,".) (‘,
ol Jas- (F

Coaolas XTy”(X) + XY (X) = ¥(X) =0 Jomuil yis 3 dllne lg2 4

3 X ()

g % o

><|«><|,
2 -

X

\(\c
xY’X

Cano 3B ‘slbgshln.’. > wgo é.gU 3l eolazwl b

el raLLS M

Vaves e n

Gjbe Jol> TN Hn(x)i—;
n=o >

YnH, . (x)0

ynH, (x) (v

YnH,_,(x)

n(H _ (x)+H_ (X)) (f

=1

-¥

Al



Slilone ploxil Jone

14 axiwo 635D Vo g0

2%
el 25 S & E=? 5Pl s 1 ey @ i3l 0yd zge U

VEem (r,8,0) = Cy jo(kr)Y;" (8,0)

[T are? joa) jk'ry = —5 8k —K') e 5l olisl
° 2K

el p1S it w6 C

@

(f
ynpk"

Sl plas 0o SX ST o3l yo F(X)=XSINX 2l @ 98 b

\+Yiﬂsin(nx)(\
— 3
n=y 0 )
Yo ()"
\——E - cos(nx) (¥

nn=\n =)

Yo ()" .
\——Z( ) sin(nx) (v
T o n'—)
n=\

©o 2 n
\+v2n( )

gy =)

cos(nx) (f

Al

-Y¥



Sllone plout Jowo

Y+ axto 635D Y e wgyd

Sy olazke lawe zle oylaar a5 gloyd oLl Hlop

vXr

aley Usb 33 658 ol (sly CameS plaS cant §=c(
r

R P71 FEPT R b SO0 LM

=z g5 (F b 4l ()

Slagly alSy i 550 (F Slasgl; wlSs (7

‘ L & . oy * . .
5o T3 B0 L KB pda sl 63) 5 S o js> 590 4 (o)
om0 suwg & CDA 3 ABC s b b oo OB .05 12 o0
fewl 39y iz L,

A o ()
Ny,
D B Yo (Y
Yo (¥
C

ST s ) B Elad M gy 4 T 08 UKD & 57
P9 93 03 b @alo g S HI 0 1) (B35 0 » Oges y9e Jg2)
Jog w3l 0)lg23 95 9 (28 semo (el gole Job g K ol b Ly
GOl Cumdg Jgo B (gamiuo )0 Wilgi oo (0,8 45 (5)9b 4 wilonds
O 90 9 ol a2l Hlews y9me b (o8 Sl .S Lyl (Sl
Solaw WS (0 olge P G @8 T 9y P g by

Sl plas lwgs ol (sl gl

-Ya

-v#

-Yvy



Oluilone plovt Jowo

Y\ axao 635D Y e wgyd

@lao Ya g a gl Job g M o> 4 IO Ldasiuw S50 gaxio
Bolf«...,ﬁ‘.c‘m|emm‘od.iiB,Ablﬁi)o‘;ﬁﬁﬁa,,aqdﬁ
dxiio glasgly GLLL 10 p alazd ol 10 Caw)yd Ogub oo 4l g LSL
S Claize olfoiwd 0 axmio Jlygo SR el Sl plus

Y[ A =Y o
ma
]:T =¥ ¥ ) L_»».';..M).gl)god.&oéb‘;,ud
o o Vo

E(—\ﬂ)\iﬁ’;j) 4

g

(—v§+rj) (f
\fa

b Sthao! g (8l b 593 R glads g M )2 0 (g 98 (5050
Galold .Cawl ol A B g A gabaiii o (A< 1) OUR Job & &

r
S‘W‘)Aﬁ.‘g@w.wlxl{ ﬁ|ﬁ0‘$4hﬁiu'°;p:dp)>_}5}o
Y(\—a)

—% Mg o
ve(va+o)

M NA . HO)

f
R
(GO0 4O V(r)=—V°(—r-) GF o Jumily Jil Co (gloyd
fumn!l jai 03 (pfilo (SWilso 555l aS 05> RS < YR
Y
o (Y —V, O
i T

o I\
——V, «f =V, (r
Yy Yy

-YA

-v4

_Ao



Sluilone plout Joo

YY axio 635D Y e wgyd

il o )0b @yl plas

b ool oS > S o598 Sgl lugi amio Jlad ax s YO S 0 ()
35395 193 & Gea A pelS B hi il (oilS 3

W3S oo lwgi Lad 10 Cull o3 domio G 40 9598 U1 Jleds das o (Y
Sl ces B IS > o568 Sl lanl o (Y

s Slaiel 5o Lasls Sy oo Sloj Lias lgn oogi SO Flod 0,5 o (F
il ol ez o 50 (g0b; LS a5 WS oS >

4 (G Qy) Gadbpmesi Olaike cows 3 M oy & (gloyd S 31,5Y
il 35 D g0

L= 2m(Gl+4) +magdy+ cdc+ day
famw! o yd 4l 35 plas wileol wlpod g€ a5
03 J5 @il b Gykeale 5 SLo g weleaé (G ) Slarses olSis ()
ol ol g
Ao IS @55 b Sekeals 5 (Sl 5 aalaia (1. Q2) Slaiss oliws (¥
el
5 65l b gksle 5 S e 5 selaienn (12 () Slaiie ol (¥
s il 32 0,3
0,8 JS (655 b garkasls 5 I e g elaze (1. q2) laise olfaws (F

s ol

M sle > 9l Job 4 )b gakee aw I H JSG 4 oo punx
1970 Jg> 45‘0‘)‘." Qilgi oo e ol Cewl sul LSS Ym o9 Y
SOy a5 Suwdg 1y s 105 o JSKE p0 oul ool LS
9 M oy & glabe Jl)ed (SR Tl juda 9,05 0 Wl Cunsg

\ . T .
e Wme Ol 2 ogee 9 ol 3550 3100 )35 Heme Jeo £ Jgb

ve
=0
Y‘(

Yg

o~

<

¥

o |

3m

= | <
~|os

v

-t
=]

-A

-AY

—-AY



Olilone plout Jowo

YY axio 635D Y e wgyd

20908 9 (po) 4 Comd V, gddgl Lot b Iginl b5 )0 glalgls
Jo= o) U3 33 slasgly Cae yaw 09 oo Sl YU o oi b
..... Gabold 4 dolS .uls il po lgp Wiglic jl g W 50 @ 1) o>

D)5 0 (o) 4 QU 1 gadadli . o

_ fov! & Yo
0 ng (S5 vgv
Ay AWV &
C ) i rgr = T'g,v

o3Il b t= 0 aliz 50 (o) g YL B LG, 51 M 52 &) (o
S Peee DUy ol S ) @B Gliwly yo V. (gadgl Cas e
9 wwlis puur gl Caspw b g S5y Jilio )0 Ig2 Caoglio
by of oml 4 95 8 s (STaliod Cas s V(t) &5 %v(t) b Gl ol
EW )l Cawl 8yl g Culi bl plia il 5 QLG 0lS (£58 Codo
22 (o) T Sl ey @ oy Gl JS t olgR)s (galax) 5o 0,0
ol (ol palyl T S

h—gtt—1(v, —gn)(\—e %) (1

h—gtt/y—1(v, +g1)(\ - e'”‘r') (¥

h—grt—1(v, —gt)(\—e V') v

h—gtt/y—1(v. —gt)(\—c""’lt) (f

S Glase p0 € (S ESI L g M g 4 Sy B S HSY
Sand ST BR cblgify  gunsbline lose 9 E i 195

mec 1= (X" + 57+ 27)/c" —eEx +eB(x¥ - yX) O

—mec'\/\—(xY +y'+2")/c" +eEx+eByx (

—mec'\/\—(xT +y"+2")/c" —eEx—-eBxy (v

mec"\/\—(x" +¥ +2")/c" —eEx+eB(xy+yX) (f

~A¥

-AD

~-A?



Sllne plait Joro

Y¥ axdao 635D Y e wgyd

Rt e e B B

S I A

3 eweblie glowe ol A(x,y,z)=—l:—°ln(axv+[3y)k
T

Sl plas aub T J318 50 (X =),y =Y,2=0) Slaiskeo b glakis

(u_l]alﬂﬁj . wI)-ai+vB] 0

f ) a+yp fn| a+yp
W \Bi+o] * wI)-Pitvo] -
f | o+YP | o+yp

el Voo W/m" o) T 0 sl ye2 3l bwgio (Ll Hgi Load
4 9 Cowl (o hudad b pliSS aaddyes 51 (850 598 45 o B8 b
Sl 93 598 lawwgie (S SN (laae 0310l sy o0 (o 41 (gO905 H9b
Sl jio y Cdg Wiz (pnoy e 50

£AXVO" (¥ 180" ()

Yoo (f Fad (¥

b (52 00ko 93 b gl (55l U (e 99 (e LA 5 JSG Gallao
b 6N 9 Oy (Fuiile) wuyps 5 &) (2,305 o oy culis
el 00y Oy (Sdiluy o pb 9 By (20,05 oy oy culis
ol Joaily Sl 4 35 9 S (5l Olxie 1 SO colus
Cawl plus oolo g0 31 S 32 30 (b o I .Conl JaiaV

B e
st .
J’ &%

0,0,V
J\ = JY :# ()
o.d, +o,d,
0,0,V
J, =]y =—T1— v
o,d, +o.d,
Y oV
= J = (Y
o.d, +o,dy o.d, +0,dy
Y Y
o,V o,V
Je=e—r—— g Ji=——
0,d, +o.d, od, +0o,d,

-AY

-AA

A%



Slilone plout Joo

YO axao 635D Y e wgyd

W18 518,080 1A (d>>a) alold w agled @ sy S50 ail> g0

baxio (pl p ail> 93 5la39 0 Juolg b g oo (sljlge 4il> 90 axio
Flawl plus acgomo (ol Jolio o Wldgs .Cawl Sg0e
pma’
o
pema’
vd"

Q

(Y

"
W.ma
fd" d
p.ma’

vd"

(F

Po R yNlong Cuwglio g @ glads &y Llwy iy (glailgin! pam SO 5
&lg bl g9; Sowngy S0y S o0 yome T o @ (S0 Ul L 2
il p1aS o (! (il o 2

. p.I"

pee T S — 1 ()
Y a
p.I"

MU’JQWQ Y v (Y
Y a
p.I"

o (990 o A v (V
mTa
]\’

Wa)uwg - v (f
ma

B Z jomo Codo S 50 &5 cummblitog Sl g0 SO (SO 2SI oo
Pl 4 conl LIS s jo

E=TEocos(a)t—kz—g)i+Eocos(mt—kz+$)'j

! plus Too C"-'.' a3 |
3 5> sean ()

S5y sgan (V

35z synl (¥

sk (F

_q.

-4y

-y



Olalono plovit Jowo

Y¥ axdwo 635D Y e wgyd

Jdol o j0 05l HI8 Z=0 axmio 0 oo 90 Spde jm
e ST .ol (2<0) Py = YHo 093 e 55 9 (2>0) Wy = FiL,
130 30 9 wbl By=B (Yi+Fj+0K) Jsl bume j0 sumbliio
2 Bl.i
Wbl abls 3929 J=—(i=Y]) Jsb JE> b Jby> i
u

(¢}

 TEOT I UG R S . ./ O
B.(si+0k) (1

B.(Vi—fj+ok) (r
B.(1ci—Aj-0k) (v
B.(Vi+fj+0k) (f

S 30 50 PEPo K (bl 90 ploo b glalai (S5 sl g SO
Gebie Gl lawo 3 055 3550 010 )13 R glad 4 (59,5 aiwsy
Cal pIaS (Z>0) Vb 0,5 i s 3 W 5L ot

o}i.oo.?.l’w| n, ﬁé'd‘,&uld)yﬁ&eﬁw%ﬁ
] 80D &t"n‘>nv AS‘S)QbQ “Y ww}@h&s,)h

Wbl i g e glwly b jed 45 51 (60959 9 3 gl STos
fouly HLAS! jud j0 g (I U

Arccot\/nf +ny ()
Arctan \fn\Y -ny (¥
Arcsin\}nf -ny (*
Y Y
Arccos\/n\ +ny (F

-qy

~4F

-44



Sl plit Joxo

YV axio 635D Y e wgyd

lowe » ol 3550 5 3,518 HI,8 X-y axio y0 R glad & blw,) glail>
Jeily sl T lye Jolo ails ol 51 ol gubaie Slaise
oo 51 d kol & 9 L Z jo20 g3) labii 3 (pumbliso glosy

Clww! plus Olaizw

I d
[ J—
"[ vd" +R"

| vd
e R Ry ua— Y
"[ vd" +R"

[ Rd

Y (dY+RY)r

I YyRd

- y— (f

Y ,(d' +RY

Wygpe & o plae LA 51 glael

A Glow ks asle .l fi(x,y)=sinxe"y i+cosxe"~v'j
£ T

p | p'.\fo).\f‘sﬁ (x=?,y=v) alads

y=cotx+Y ()

y=Ysinx (Y

y=In(sinx)+vy (v

y=Y/sinx (f

22 Ml i G0 S 0 518 (1) Sl 50 S ulds syl i S5 Hlae o

g0 03 (V) Cdl> & (1) Clls it =0 abiod 10 S alS o .09

T

Sl plas’
r < [ @
—'vvww—h—l i

YL,
| |

11

C;II Sl_ €
L

(Y

,,
.

clo] £|8] T8
=

“ | m

-a¢

-qy

-4A



Oluilone plout Jowo

YA axio 635D Y e wgyd

C, el Y(x)=C. YL

S o S50 0)0 SO zge U
\+ix

oitons bl b alaii plas 0 0,3 bl Jlois! I ool (06 o po
Sl

X=o0 (\

x=% \/\7—\ (¥

x=im (Y

x=yVr -1 5 x=—¥ 1 . x=0

& Calidsr gom S il ol S5 H0 45 My @ (gloyd mae U
ol Y(X,0) = AX(A—X) S5 & Cowl o0l plo & a By
ol plas’ Cdl> ool 30 0,5 ! (555! lawgio

hva"|A|Y
Fm L

h\‘
sma’
aRT

Y
ma

41

v

oh'a" |A|Y
— (f

m

G a4 gam dw pglee glas 0 00 Uz @b

L Cxa YT \

h Y
\+(a/h)*p']
! P'AS ol
Ao ()
f(h
Yl a
Yt h
via
Y( h
vl a

-49

_‘o'



Sluilone plout Joo

Y4 axiwo 635D Y e wgyd

Wbl S Kialer Sileg 551 syl opg b [n) S
ol 4z 5o (n]xp[m) LAl ol 3 XP Rlas (s yile polic
i yiuo yul

m=n L m=nty (

m=n L m=nt\ (¥

m=nt\L m=nty (¥

m=nty L (f

0yl A5 gam U Culyd (o Jemily ola SOy M gy 4 (gleyd
)\) u]- Toe &b .u\.;S‘sD \-QS)’ é)'u) )')5 X=a 9 X=o J° UT ‘SLD
el ) Kb 4 t=o0 alax]

y(x o)——v sin 2 + isin Uiz + ¥ sin L2
’ ,NaA a va a M a

Y
! Y )glx.\;.? t>o o|5ﬁdod.ﬁa.|).>c).'>‘sjjilhm3:.n
ma
\Y vl W
—SIin t] O
A\l ma
\Y y71th
—Cos| ——t Y
Yy ma’
\Y
Y
'Y
Yy

GRS Jannsiliy ol ;MM 32 4y gl ) 65l e’

Vi = mgx x>-o
(x)=1_ S

] oS T o camd s AXAD 2 71 e purc ala 3145
\ \

v X e

—(mgrhv)" (¥ r(mgvhv)‘” O

Y

\’(m g’ )‘\' (F %(m g'n' )% x

=Y

—\F



Sllone plovt Jowo

Yo axdo 635D Y e wgyd

Y
H=Y"—+V(x) US4 a3 58 M o dy (geons gigilioln
m

d
§ ! plas a(x P) &)lbe Jol> !
)

+{X—
dx
dVv
x_
dx
dVv
x_
dx
av

()
41

) o
)

+

(
(
(
R

()
()
"(T)
(1)

o

X

S a4 g9y wlaike olws 0 gleyd zee &b
s o.gl ° olS.n X 4dlgo J.{Ln-c bawgio Cawl \|J(r,9,¢)=Ce_Br
] u'....vl.'f o C el plas

),Lo ()
-¥n' B
Yo' p
V¥

—-——7 (f

“n'p

" LY & r 1% A )
» a5 (el H=W J&m & ? U”b W‘ l) 6'0)0 dgal.«-olb

4 yo ol ke bl jladie T g (gyhae slasgly Al Rhee L o
DM PURCPUES & JTCH PO X BRSNS BT W

Yi()

# (Y

a(r

Y (F

AN

-1y



Sllone plit Joxo

¥ axio 635D Y e wgyd

S & o Z g0 U
\ \ Y <0 \ )
6,0)=—=Y (9,¢)+\/:Y (6,0)+—=Yy(6,9)
L4 7 ) a ) NS Y
el plas” (5 lae gl GlS Y adlgo )0 Cushd pus jladie ALy ol

(8A) =(A")-

—_——
>
5
-

)
Gom SO Joidly ol aly Sl o m e 52 4 gloyd

" < ° o<x<a
Ul@jb X=a » éﬂ" )".!O .O)'\) )‘}9 V(x)=
oo x<o, X2a

@51 Wz bl 5o a5 o Jleiol gl oo Jaie X= YA LG &
Sianel oS silay (b (55591 Lot 03

A

IV

¥
(F

\
%
\
3

\
L O; g BKKA a5 g)9b & cwisuwd sde <ol ulpo B g A o]

plas BT aiije U oyd ul arly el (555 it Joily sl 5o

Sl
7 Y
i g
YA YA
Y Y
—A+B+B— (f —A+B—B— Az
A A

~Y+A

—..“0



