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

. 1- Lawyers for both parties will convene this morning to see if a ... can be reached before the
matter reaches the court,

1) transparency 2) realism 3) settlement 4) discipline
W 2- Later he..... her daughter for having talked to her teacher impolitely.

1) prevented 2) scolded 3) restricted 4) neglected
2 3- The volcano had remained ... for over a hundred years, and most people thought it would never
burst again.

1) dormant 2) drastic 3) severe 4) incidental
T 4- You will certainly ... your sprained ankle if you attempt to play basketball today.

1) coerce 2) avoid 3) discomfit 4) exacerbate
™ 5- My medical condition is ................ and cannot be altered even with medication.

1) immutable 2) exhaustible 3) durable 4) demanding
2 6- The comedian hoped his jokes would ............ a great deal of laughter from the audience.

1) pursue 2) explode 3) necessitate 4) elicit
A 7- Because Kelly’s parents were not affectionate, she grew up suffering from a/an ... of love and
affection.

1) isolation 2) malfunction 3) violation 4) deprivation
2 8- Although we may never completely ............... every disease on earth, it's heartening to see the progress
medicine has made on so many fronts.

1) overlook 2) eradicate 3) suspend 4) forecast
& 9- As people mature, their.......... skills become more developed, so they are capable of solving more
complex problems,

1) collective 2) sufficient 3) cognitive 4) hypothetical
2 10- I wonder why Cathy spends so much time telling me ............. facts that have nothing to do with me.

1) curious 2) identical 3) irrelevant 4) unequivocal

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 your answer sheet.

The job of theoretical physicists is twofold: first, to explain what our experimental colleagues have discovered;

and second, (11)................ phenomena that have not yet (12)................ . The history of scientific discovery
shows that progress is achieved using (13)................ .

Quantum theory, for example, was largely driven by empirical results, (14).............. Einstein's general theory of
relativity was (15).............. speculation and thought experiments, as well as advanced mathematics.

T 11- 1) to predict 2) predicting 3) it is to predict 4) predict

™ 12- 1) found 2) to be found 3) been found 4) be found

T 13- 1) both the methods 2) both methods 3) both of methods 4) methods both

W 14- 1) as though 2) in that 3) so that 4) whereas

T 15- 1) a product of 2) produced 3) production of 4) producing
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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:

Giant magneto-resistance (GMR) is a quantum mechanical magneto-resistance effect observed in thin-film
structures composed of alternating ferromagnetic and non-magnetic conductive layers. The effect is observed as
a significant change in the electrical resistance depending on whether the magnetization of adjacent ferromagnetic
layers is in a parallel or an anti-parallel alignment. The overall resistance is relatives for parallel alignment
and relatively high for anti-parallel alignment. The magnetization direction can be controlled for example, by
applying an external magnetic field. The effect is based on the dependence of electron scattering on the spin
orientation. GMR in films was first observed by Fert and Gruenberg in a study of super-lattices composed of
ferromagnetic and anti-ferromagnetic layers. The main application of GMR is magnetic field sensors, which are
used to read data in hard disk drives. GMR multilayer structures are also used in magneto resistive random-
access memory (MRAM) as cells that store one bit of information.

A cell of magneto resistive random-access memory (MRAM) has a structure similar to the spin-valve sensor.
The value of the stored bits can be encoded via the magnetization direction in the sensor layer; it is read by
measuring the resistance of the structure. The advantages of this technology are independence of power
supply (the information is preserved when the power is switched off owing to the potential barrier for
reorienting the magnetization), low power consumption and high speed.

In a typical GMR-based storage unit, a CIP structure is located between two wires oriented perpendicular to
each other. These conductors are called lines of rows and columns. Pulses of electric current passing through
the lines generate a vortex magnetic field, which affects the GMR structure.

R 16- According to the passage, what is the justification for the designation GMR?
1) The large magnetic field required to change the resistance of the sensor.
2) The complex underlying physics of resistance change in sensors.
3) The big size of the magnetic sensors.
4) The resistance change produced in response to a magnetic field.

& 17- According to the passage, which of the items below can be considered as a major application of the
GMR sensor?

1) Sensing magnet flux 2) Sensing resistance

3) Sensing thin film structure 4) Sensing superlattice structures
T2\ 18- In the passage, the underlined word ‘oriented’ can best be replaced with ............. .

1) turned 2) lying 3) twisting 4) modified
2\ 19- Which of these component is not used in the structure of a GMR?

1) Non-magnetic conductors 2) Thin films

3) Anti-ferromagnetic insulators 4) Magnetic conductors

2 20- What would be a good title for the passage?

1) Giant Magneto Resistance theory 2) Application of GMR in memories
3) Measuring the resistance of structures 4) Magnetic fields in quantum mechanics

Passage 2:

Electrons play a fundamental role in electronics. They are commonly manipulated based on the two properties:
charge and spin. Electronics has long exploited the charge of electrons to make devices that can turn on or off.
More recently, we have also seen the spin of electrons leveraged. Encoding bits using the spin of electrons,
instead of the usual charge is a promising potential for spintronic devices. Electron spin can be visualized as the
rotation of an electron in one of two ways, with the rotation axis pointing up or down. Just as the presence or
absence of on electric charge represents a bit equaling 1 or 0, a spin pointing up or down can do so as well.
Flipping the spin to change a bit requires much less energy than moving charge. Spintronics has been held out
as a way to greatly increase data processing speeds. However, quantum spin can be impacted by magnetic
fields, which leads to stability problems for spintronics.
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Both electronics and spintronics have their own strengths and weaknesses. Hence, researchers have focused on
finding another degree of freedom in electrons that avoids those weaknesses and maximizes the strengths. Instead
of relying on the electrons' spin or charge, valleytronics exploits their energy level in relation to their momentum.
The "valley" in valleytronics comes from the shape of the graph you get when you plot the energy of electrons
relative to their momentum: the resulting curve features two valleys. Electrons move through the lattice of a 2D
semiconductor as a wave populating these two valleys, with each valley being characterized by a distinct
momentum and quantum valley number. The trick is to manipulate these two valleys so that one is deeper than the
other, which causes the electrons to populate one valley more than the other. When the electrons are in a minimum
energy valley, the quantum valley number associated with it can be used to encode information.

T 21- The passage mainly talks about ............. .

1) Recent developments in electronics 2) Traditional transistors

3) The strengths and weaknesses of valleytronics 4) Quantum theory and its applications
R 22- One advantage of spintronics over electronics is .............

1) The orientation of electron charges 2) The requlrement to move charges

3) Energy efficiency 4) The impact of magnetic fields on quantum spin
R 23- It can be inferred from the passage that ............. .

1) Changing electron population of valleys takes place at a lower energy level
2) Using electron charges is outdated these days

3) In valleytronics, the valleys are polarized

4) Data processing takes place faster with spintronics

TR 24- Which characteristic distinguishes valleys from each other?

1) Electron spin 2) Momentum 3) Encoded information  4) Graph shape
™ 25- Encoding bits in the three systems discussed in the passage does NOT take place in .............

1) Electron spins 2) Valley 3) Binary digits 4) Electron charges
Passage 3:

Telecmmunications corporations are faced with increasing load on the connectivity service providers (CSP)
networks due to rapid growth in the use of internet of thing (IoT) devices. In most applications, the CSP role is
confined to providing the network access (e.g., SIM cards) and a long-term data plan. As traffic becomes more
unpredictable, CSPs have little visibility into devices, applications or management of machine-generated traffic
impacting their ability to deliver the appropriate quality of service (QoS).

At the enterprise level, business units struggle to implement and capitalize on the promise of IoT by extending
or strengthening their activities by adding a telecommunications link to and from some of the products that they
sell. Municipalities often have several agencies (e.g., Police, Transport, Tourism, IT and Infrastructure) wishing
to deploy devices and sensors into the city to provide new services to the citizens, optimize their operations or
reduce costs. Unfortunately, these different units work in isolation from each other, by focusing on their own
vertical needs. This hinders efficient development and operations, as it leads to high development costs, little
commonality, and little reusability in essence creating custom solutions for each vertical.

With the rapid development of opportunities in the IoT marketplace, organizations are challenged in developing
business-specific solutions while ensuring maximum reusability across their organization and business units.
Fragmentation in the IoT industry, rooted in disparate devices and applications built on proprietary protocols
can stifle innovation. This complex ecosystem makes it harder for application developers to innovate and create
new applications cost effectively. In the Telco, enterprise, and municipal space, the effects of this complexity
are felt in different ways.

TR 26- The underlined word ‘disparate’ in the last paragraph means ............ .
1) Different 2) Opposite 3) Reusable 4) Manufactured

W 27- According to the text, what does IoT motivate at the enterprise level?
1) To increase the load on connectivity service providers
2) To make municipalities have a stronger role in providing the QoS in telecommunications services
3) To increase the number of SIM cards
4) To equip devices with communication capabilities

2 28- We may conclude from the passage that ..............
1) QoS can be 1mpr0ved by multiplication of [oT dev1ces
2) Fragmentation in the IoT facilitates innovations
3) Innovation is hampered by exclusive rights and natures of IoT protocols
4) An efficient deployment of the network may result from agencies focusing on their vertical needs
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TR 29- CSPs lost in their service quality due to ............. .
1) Reduced visibility of CSPs
2) Efforts by telecommunications corporations to reduce cost
3) Rapid growth of IoT
4) Increasing load of CSP networks

A 30- What is meant by ‘custom solution’ in the third paragraph?
1) Those conventionally used in IT problems
2) Those uniting otherwise isolated agencies
3) Those addressing the commonalities of IoT applications
4) Those addressing specific verticals

(Yt g yloT ¢ ounign bl 3 ¢ Juud! yird &Y 5las) il g

?cml,a|..\S‘y>owb)o.{y+%]dx+[x—%]dy=oAjabmgl,.—?_\‘\/@f
y —-Xx YNy —Xx

X Loy X . .oy X X .oy X
——sin —|=c (¢ Xy +sin (xy):c x Xy +Sin —|=c (¥ —+sin —|=c ()
y y y y y

o8 ST 95 3 sl (sixin ST alali (yr,¥pyp) Shaiio (' (0) = b >0 y(0) =) By + ¥y +y =0 eyl ko aliums yo Y'Y £
S e il pIaS (oo b o2 35'o)

—vb —Yb
tb tb
UI?WWM‘(tM,yM):(W,(\+Yb)eﬂ’+‘) I\ %“‘?WMQSIAM‘(tM’YM):(m7(\+\’b)e\’b+\) (\
-Yb -vb

Yb T Yb o
v‘e?@"“wwdbﬁ‘(tM:YM):(Ea(\"‘b)evbﬂ) f 9‘5?@-"-‘*°M}5L°4-|°53‘(tMaYM):(Ws(\"‘b)e\‘bﬂ) «

Sl plaS XY = ¥XY F Py = X INX g X> 0 Konl dolee soges wlgz —Y¥ 25

Y v
y(x) = X?(Lnx)‘~ + C\XYLHX + nyY I\l y(x) = %(Lnx)v +C,xLnx + CYXY O
x" X"
y(x) =—(Lnx) + C\XYLI’IX + CYXT (f y(x)=—(Lnx)" + C\XYLI’IX + CYXY \
Y Y
famsl oIS (¥ (0) =¥ 5 ¥(0) =0 Laylp b Xy" — Xy —y =0 alslro geuly —YF £
y=vxe * (f y=vxe* (v y=vxe ¥ (v y=vxe™ ()

Y )
Sl plas X' = L Jx Y oleo oliws ogos Wlgm =Y0 &5

\ \ \ \
x:C{ Je”+C{Je_t v x=C{ Je‘uc{ie” O
\ \ \ \
x=C[ }e_tJrC{ }e” (f x=C{ }eﬁ+Cr[ }e_t (¥
—v Y -y Y

X,o<x<L

?wl,sl.\s\—f(x)&ls'@’L':.L':.oq),é‘_g,w‘f(x)={o _L<X<O‘,"-s‘_,a,s_\~9£§
0 0 k
\_E"'%Z \ YCOS(\‘k \)TCX_EZ( 1) Sinknx a
fon S0k L Tio K L
0 _ o k

Yo S (k=) L Tio K
0 © k
l_£+% \ YCOS(\’k \)nx+£Z( Y) Sinknx "
V¥ o S0k L T L
0 0 k
\_L YL \ COS(vk \)ﬂ:x+£z( V) Sinknx ¢
foat o (k=)' L Tio K L



1VR7 w51 (gl 31 (90 3T aolidruly 51 il 315 K9 4y i g sl yoro Y- @

e g ook b )

..xi]sa Cowddy 88lgT D9 00ld gl olE0ls 4y 0aig  aSl I LS WiiS sy B ools wiales ande LSS s jg el Byl g0 0 (oSy «¥P ady 38N

Lo 4, - LLail (F b 5 = sdlss (¥ smadly ] Sl (¥ codlas ()
Lo R R 4

258 G helee b 95 Cozmo oy b 1) s ol laasy Ty a5 Y

oo, wdae (f 58S Sgaze (V SNBSS = (53,5 G e (V 5 GrS sl - ool Bl (O
LI R i 2

2,5 alsss yl,98 0 Lgs oo Wis S o yeal p0 e 5l (ke 5 39 Sigels Sl oSG Do Hlaaas] <y asgj¥ ¥
S (F ot - s (V bjie — oy (¥ Jb pé_azas _ hgels ()

Lo R e R
55 el il Sloas 5 4 5, sl 58 Ltalan o 5 53 S 3,0l ST <P a3 F

095 sleegs (Y 0955 Sola— 50,5 Heumme (A

OS5 Wb - (938 g - 03,5 S (F 08 Joe - %) o2 4 (F
L N i o4

2,5 Algst i 10 gyl b g g Sl AL e (S Comdg €I &y 3F 0

i - S (F L - plysl (F el o 3, s (Vi 05550 - il O
S O O O

Bad (o SLaled) (bbb ooz ge Slaaadal a5 0gs lgal paaS «F» ay 358

O Lol i carge (F 009t el = 2,5 oY (¥ NS P = 005 e (V G2 el - pola bl ()
L IR N R 2

D S Caze g B 5l Caegyre 7y L gl wings ible 5 0l (IS pally a5 Ll 5l €y ady Y

SgaeS - Corag e (¥ Sl - (fa o (7 e - ol (F ls33 - 2les ()
S O OO

aS el (oS lgansl) o Slian s [l (oaS - Sady; Lo jo 1) (glew ;2 euilsi ool (JLS g plad) JolS jobody 5550 Lo ax ST «¥» 4y 35 A
Sl aislo C e lgz gl o ‘Siw)) f‘,ls o o0

0955 3li— (9,5 S, (F OO (S = P SOV SO
O35S st (F 0031y Gels - 3 agas 4 (F
S O O o
oz Flas o 4 0B Ll alpls el oo dmmgs i LT (S0 (3 Us loc o sy oo €5 (o 41 350 o5 oS X 4354
SlS = oy (f Shyslo sl (v = S (Y oz = SKen ()
S QO O o
IRV R RRCIITN SEONRIR L S SYSVRIRCHL ¢l ERCL SRS JUPIN USSV:H{ T JPSPL gPC YRR IR, SAPEPRT I B
plel 5l JE - e (F b ol - bl I (F Ol - asilea (¥ Jgad - gl ()
S O O o

ko Aoz
S8l e aS |, olvonyay peo g Wiles S @iS ) i ax Lo o) o)) Sen wies b aS pl ol el (Glaizge) 4 g0 (g ki LA 8 aa by
Dl Casddy gy 90,0 5l eolatul b b iy 4 ams o lid cede GBLAIST azs |l oS o i wiloais
Slesl ) mizred g o)l S Feand ol plind il S L_“JS 4,k 4561l> 59 W W | Cewddy 5,k @L.., )"I [EXVeS 6/,]4'3 H:.Slsf Jlo Lgl).g
ol $ilae JLimle Klo ced «I» 4y 35 N

first , to explain ....... , and second , to predict



@ AN 31 ol )5 59 4 iyl oy G (wago 45 godre

Sl 1 el a5 S Jonto cpzalals 5am e 4o a5 bl ;) D550 )8 4 Jorao b polre > jo g el (gomie a8 find «¥» a5 1Y
() 438 o9 Cawyol s (0 be p.p)ew lasas Jogoxe

Silwse Iy Jo5 Jl> log 5o Jagare Ll () a5 Lhave not o5 5 ) S&

el Caw 0l (F) 9 (V) slaas ;5 Lhave not cos 5 oY S

S O O
Dl oz Do 4 gl (G _ g0 ,0) e 4 DOth ol (i JLss 4y «F» iy 35 1Y

SN IR AT,

sl + o
both methods
both of + Eo e
both Of + fv—w‘ uﬂ-‘-’ + fasacd p.wl
oo oo

I [EESRCIA PV ICOWR YV LS 5l sk pgtilsS” Jlie (g1, caiiwa Cuoy ol (V) 5 (V) 5 (V) sloan 35 el pogdo 4y ax g5 b «Fr» ay 35 9F

S J> o (F oSyl jeliie & (¥ oS el 5l (Y S = O
oo oo
o)ld 68U Bubo 5 05 g0 Dgmme sl (00 - Jpazme - Jol>) (i 4 PrOAUCT ols 353 s yo €D 4y 35200
e ol + of 4 ool
a product of speculation

D15 Slgtead Cns papio b (Jg Sl panl 55 (00,518 = Jguamma = 0gi) ixe 4 production ofly 1,585
oo o0

IR

Gllo, lie sloay 5 USite S50 ohd slalisle 1o a5 el agiilsS Sl bliie casslin i Sy GMR L 555 oowbliin Conglie
Giblie LT a5 gl 4 01 Sy g ol 00 onalive Sy S0l Cuoglin ;5 drgd BB 1oais Sy st a3l pl 555 o ooblice pumsblite i 5 sunrbliieg 5
Yl (slgamé ooz sl 5 08 Lo (Slpe oz (sl ST Cuaglin ol 85 115 (slpeé b 5 (S5lge Spgo &1 jglone (pmbiliieg 3 (slatsY
el S b 5 Sl g S (Sl by 1l 555 S (o (el g S Jloel b Jle (sl lyigen | Giblike g ool
i oanlive sugbliieé o cmnblineg b sloay 5 JSiie laaSos ol dalllas oy 10 5,5 5 &8 Lawsi LU olsl sl wbd 5 GMR oo oSl
1 505 GMR wYaix sl Lo g oo oolainl Sud o)l slagl s jo bosls uilss (gly a5 conl pnbline o slo S jo GMR kol 5,18
S o 0,055 ) Sl 3l Sy K 4 3985 oo o0l Jsho (gis 4 (MRAM) Bolas oo s b cbiliiie aoglie aliil>

oddio p3d oty ), Cawl Clgu Lid > S @ acd 5,3l slls (MRAM) Solas o s b (pwabline Cuaglie alasl> 5l Jglo S5
3wl 5,53 ol 5l eolaiwl (sble 0gd oxily> LEle Cuglin (5T o)l lawgs g ol (g l050S S 4Y o bl Cyz G yb jl wilgs o
el Vb Sae s 9 05 32 Bras (095 o0 Lad> SlMbIibline S ot 6l 05l wle 3529 b ol (1905 @ie o5 Sbo)) B e

lgole ol sl 48,5 1,8 wiloads a8ly oo Sgee Djgo 4 45 e 90 oy CIP jlisle G GMR 5 e (5lue 33 o5 axly SO o
5 S o g (AT (bl lage Sy S e 3 bsla b 5148 (S S lyz (slolly istise sssl logygia 5 Lol sl
3,05 o 36 GMR Lo

(el GMR o1k sl ez ss a5 51 SoplaS (e 3o «Pr iy 35 7

S (o 5t S 0 65 aglie oz (Jol S (F S Sanslie S (sl 35 3550 Sy skt Glaee ()

3 e 9l abliin e Ky & Gy 53 o aslin S (F bl (slo S 5 o5l (T

2 Cnglio o5 |, GMR 1L ol 500 5 cue ’Significant change in the electrical resistance ... 5,40 ;0 (50 Jol BI51L 5o
wilon (F) a3 olod a5 Col 0,5 (lgie smnblite e ilises Lyl 5

S O O
Sogis a8 5 Jlas 0 GMR Sm slas )5 51 (SO lgieds wilg o 5 95050 51 SoplaS yke Gubo €1 4y 35 VY
Suaglie (53,5 > (V sbolise Glace 53,5 e ()
SlaSed pl sla bl (55,5 e (F S3b pkd bl (40,5 L (¥

(V) a5 oplply ol 00,8 lgie cubline Glowe sla S 0 1, GMR Lol s 5,15 “The main application ...” . gl 31,510 e ubo
Lol s



11R7 0l )l (il 45 90 3T aoliuly Wi i 315 9 4 5 ity oyl yero YY @

Sl ai 35 plaS el oo 00 a1 15 cyie yo as oriented gl op Sl e «F 43S VA

[ C)Lo‘ (f Oz (¥ (53,5 51,8 o2 )LS) yawle> (Y ol ooz ()

@ Lying aclS coul o soliiwl paww 39 oy Sg08 S 5018 lid 51y g sl €ou 00ls P )0 sixe 4 x| o Oriented 4l 4 axg5 b
ol 58585 Gloz s s 90 €(538,5 )13 o2 JLS) aules?  ixe

oo 00

o9 ood 00litl GMR G Jlisles jo 55 Oligas 5 Soplas «F aiy 3504

bl slasola (F oblises 5 e slaggle (¥ S3b slapls (¥ ombliie e slagala ()

O, 0439 e 48 (V) an 35 Lol sus o, Ll NON- magnetic o ferromagnetic sola sloayy thin- films 4 Jgl 31,51L slol o
oo 00

Fabl e cpl Gl s Glaie SO wilgs g0 oasy 35 51 SoplaS «Ty g 35 Y.

ealsl> .0 GMR o, 15 (Y Sy sl (b line Caglie 4y a5 ()

pailsS Sl ) bl slaglage (F b il Conglie (g ol (T

S50 50 s pgd SLSIL o sl Cllas cpl 4 oy Jgl BLSTL am &8l 50 g 00,5 o,Lil laalabl> .0 GMR 5,15 & Jgl SISTL sl o
| T (Lmd.}asb B GMR o)))lf) (Y) 44..:; u.:‘J.:L.J | oé; oo loaladl>
S O O

¥ o

Sl Seig Sl ple i3z 5 )l 135S o 51,8 eoliial 0550 (S 59 bl Ysene bapl S oo (55l Sig Sl ple 50 1) (ol (25 Ly 1S
30 Oyl s > a8 oy I,_>| el ool )3 oolainl 00 Wigd (pdigy b Ghgels aulleiy a5 oleolKiws Sl gl ) oy mSUl L SYeb v
Sbooliws (sl o9l woel S Jgane b sl bagyg 2SI i3 2 jloslital b bacuy (6513850 ool a3 57 1,3 oolitiul 3590 (558 ()03l Oloe 4
L s o bl 108 ol bVl G & 55y b s 391 2 59 030 252 ol & e 55,550 el S
Oz Sz S 00 plodil | ISl Wlgs go 55 5l L YL Cg po iyl V b o bl s SO s inled (SO STl LSS jpas pae
Wosls (3105 oy 0l jloms Gl (sl gy e plie 4 Sg il 2318 UL (plralr 5l e b 551 4 5l S S et Sl (92
g oo S ytianl (52 (5l EMSiie ) y2eie 45 3 i 5l cwsbline glalase 51 Wlgi co oogilsS i3z (b ol b el @il Lo

o5 aS Wloads 55 5ee loyg mSUN jo gol] 51 (6,500 a0 (59, » likze g, cpl 51.05)le 1) 093 Cand g Cigd bl 90 1o Siig il § Sig xSl
o9 Sl 55,50 mbans (logad) 5 eya Sl L L g i3 > 5 4SS sl & valleytronics .ailu, iSlas o 1) g8 bl g 00,5 Clis! cans bl
WS o oy g S UG o 1) 1 a5 Sloj Wayg iUl (65,50 Jloges S 51 valleytronics o «o,o» .aiS oo osliiwl o] GlSS cons
QLS 0 ES 5 WS oo 1) 0,0 90 pl Zee SO lgie 4 AT (gumgs solades S Al Gy Sl laye 2SN el 08 98 (slls ol pove :..\.,Jso
G20 3l P Baas (U a5 Wgd (5, wd (gy5b 0,0 90l aF Cunl pl W85 09l oo atiin plede soglsS 0,0 oled g AT SO Lawgi 00 2 g
2o5lsS 0,0 o lads e oS (6550 Loy 40 g Sl as e il (6,500 1 i 0,0 SO0 g mSUl Cusan 04 o0 el 4S04
055 18 0slil 550 SleMb] (g 38 50, (6l wilsi o ] b bl

fowol 438 plas” e () Lol ga90 «I» 4935 Y

o288 (6la g 5 (F Seig Sl o p2l sladans (O
Ol so IS 5 pguslsS o ks (F Vallytronic caes 5 g8 blas (¥
oo oo
el Sg Sl S SCg sl (SLlse 5l an 35 plaS €y 4y 557 VY
bk plral> 4 5L (7 0958 sl sl e (O
5l Az g el slaglae ;56 (F 55 @3k (7
el i g il 48 65,91 Glewsl, < “Flipping ... much less energy” « Js! 1,51, 4 a>g5 L
oo o0
@S 0,8 Fluzul jebpl lgi so (yie Gub «F» ay 35 VY
el 008 Fgie 9 sl 5 ooliiul o3s,0l (V39 e plonil 5mly (65, b S 45 oy (sl Sl Sl s ()
A8l o BT 5 as o g il 5l eslaul b aosls usls  (F g o oduhad lao o Valleytronics s (¥

(F) a5 cnlplon ol i g il o Lacols (33ls ;o <oy “Spintronics ... increase data processing speeds” 4 a>gi L

oo o0
Fano oo pled o0 5l 1) oo yo dasein plas «Y» a5 35 _YF
GlLE s (F s (5 a5 e, SledL! (¥ IS5 (Y 355501 sl (O
oles 5 aSlS5 sl valley ,» “each valley ... a distinct momentum and quantum valley number” sg0 I,51,L, b

Sl 0als o )Ll alST @ ey ;5 50 aS Cawl 8,84 pastio



@ \AS 31 ol )5 59 4 iyl oy G (wago 45 godre

Tl o3 3Ll 435 plaS ;0 he ;0 Eon 3 50 i 4w ;0 Ly (5,105 50, «F» 4y 35 YD
Lasuij.ll 6[.9)[) (f 6.\50 50 LgLRn)J.C (\ﬂ o)é (Y Lmuj)..i” L;ng_)“"““"l (\
59551 sl 51 (SPINtrONICS) pgo b, 10 o395l slo b 5l (€lectronics) Jsl (b, ;0 a5 00,5 o,Lil s (6,138 50, pim 4w 41 (yio 5o

258 o0 1,8 oolaul 0590 plaSze J0 (F) 4035 o 098 o0 oolatul oo 5l (Valleytronics) Py B9y 40 8
L R R

¥ ke

socmsail) baSes g, 5 b Gl b dI0T) Lt o) (y5k syl sboolKiws 51 ooliiul 1o gy por 0, 4 dzgi b S pbre slocs o
aolyy S g (S s Jlio lgie @) AU 4 (g yiws Sl 40,51 polyd a4 CSP s das IS 25T )5 aileads axlge (CSP) Jlas! clons
Capae b g 68,5 slaasli p daolKiws 4 g3game wys LCSP Db oo S smoim BB Sl as jeb lan ol cald sgase Saejlys ool
2,35 o 15t canlie coiST Sloas @il sl o) Ul gadge ol 45 05 )ls olSiws Lamgs oaialon| S8l 5

Cugli b g (S alewg @ Ll ciinloaes (59, 2 RS w5 lwosky sl A 50 )15 5 S slaasly csolatdl laglejle mlaws 5
e il oo S92 4 oS (Vgamme S (Bl 90 ol 5l LU SEd o o5 ALl L sgS slac Il

5 oliws Ll 4 bl a5 (colo ) 9 Sledbl (553 o6, 58,5 (J& 5 Jox ok Jle Sloie 4) W)l Glojler (naizr el bags )l e
4 lise sloaxly cpl ailiwlie axies banje alS Ly 355 slaolles lutigs (GMisd & wur Slaas @)l jolite 4 b 53 b K
GV glaaiyie 4 e 5 sl )5 Sliles 5 args wilo yul (nl i)l 093 (pamed) G350 Glajlss 55 03 il 5 98 oo JI5 ,S00SG 5l e & j50
g oo d>lg 12 gl blaw la oy sloul cely Lol jo g ool saoxe colaiwl o Colild 5 (oS STl caniigs

CeliB Sl g iSTas Glaebl Sl e 0 5 2B L 5 cnS Gladzol)y axwg Sl yo laglojle Lol Co il L 5o els )8 a p dngi b
Ak 355 L5 5 S slaazly g balesle jo sz ool

Gsls Wlgi oo 0l solaisl Gla s, 55, » sadarsly alie 59,8 sloasky g ol 4o aty, a5 Lal co il Canio o od aS5as
2 Silese Fiss he auie b sz slaadly sbul 5 sl sl Jlleys Baesanugs sl | s edzm pheessST (nl S Jisa |
D5 g0 olr| alits G5k 5l (Faazme (nl Sl sed slad 5 olamdl oSS ( Jlple glacs b

Saline 4> @ wonl 0 oapisS bas ol 55 as 31 G1FLL o «disparate» auls «\» a3 Y8

sSoman (F Sz oolaiwl B (Y slae (Y alises ()

b e Different ol a8 cl €l  sas 4 disparate acls

L R R

o5 o0 golatl zlaw ;0 sz 4z (35Sl el IOT e 3o «Pr 4y 35 YY
Jlasl less ol azmaaslyl b b8l O

b slamg 55 (QOS) wloss coaS &)l )5 5 S5 (il (2bls & lags o b 3,5 Jloly (¥

s, s Slaes o531 (Y

byl sl bB L eolSiws gz (F

L cmmlizte 45 cl o o,lil wladgs 4 (telecommunication link) 1l S (093381 40 “At the enterprise ... sgs GBI 5T,L o
ol (bl ) slacbB b wladdgs (355 5e28) (F) a5

L N R o4

45 (o 35 (o0 Az e 5l P 4l 35 VA

b 09ug0 0T il il 381 b wlgs oo (QOS) wloas cuas ()

[0T Miges slocs yslss 5o o =325 (¥

ol ouds Jis [OT (sla JS5g 3 o 9,38 4y pamio Conbs 5 G5 bawgs (65155 (F

D318 58 03 093 cased slajls p aS asl sl Sanle Sl el (S 4 wwl IS b S (F

(Fragmentation ... can stifle innovation) .siss (5,915 (0,5 Jisee el asilys oo JOT (slo JSG g, a5 ol 00 o)Ll g9590 (ol s ;=1 G STL o

S O oo

ooty Cawd 3 e Jds 4l ol Sleyoleas e S CSP «v» a5 ¥4

as i (mals glp Slube glocs o G (Y LCSP o500 ws Hlowe ()

CSP laasoss Jb lsél (F I0T &y oy (Y

A5 o 2ol CSP 20 gy CutnS a5 09 o el laasy jo 2alS sl Slpbe lacs i oM a5 04 o gliinl jsb opl e (JS anlllas b
S O oo

§lmz pgw 1,510 5o «custom solution» & jle slixe «Fr» aiy 35 ¥+

DS e 4z LSS ) Iz sl Soles a5 SlagT (Y g o ool IT JBlue ;o pous o & jg0as a5 olagyl ()

el ems (F) a5 cplnly el vertical ja sl Como 5,90 CUStOM sOlULION 51 s logas pyw BI,STL 4 4595 L



11R7 0l )l (il 45 90 3T aoliuly Wi i 315 9 4 5 ity oyl yero Yt @

(Yt g JloT ¢ ounign ol y ¢ Juud! yird &Y 3las) il g

iyl 1 el JolS (gadolas S oais ools alolee «¥» 4 35 Y
\
P = A A i
x,y)=y+(y -x) B
y =P =0 =1-y(y -x) ¥
X _
Q(X,y)=X—;(yY—XT) Y

\

[(y+———=)dx+[(c-o)dy =1 = yx +sin Q) =+
/yv_xv y

o o0
fr'+fr+1=0 = (Yr+)  =o e s | daseiie alobae opls Coll cul o b Ken slalolie € aiy 35 ¥Y
) ) )

—t —t —t . \
y=e Y (c,+cyt) ol el Y=o T oHCite T Gygo 4 ol eges Olex aitis [ =1 = —— aolee ol sloais,

) Y

't '
R N - , 3

y=——e " (+cit)+ce ¥ = y(e)=——+cy w0 Y Gtle b sl €y =Y o Sl Y(0) =Y g
Y Y ) )

\ \
el Cp g € o Kl bcel oy :;+b o —;—i—cY =b L <l (@) =b>0 Jlgw &jg0

\ \
-t \ y .t ) y, ot ot \ \
=e Y (+b+)t) =y =——e " (+b+I)+(b+-)e ¥ =¢ ¥ (b——(b+-)t
y (0+( Y)) y=-1 (O+( Y))( Y) ( T( Y))
Y Y b+; Yb+)

oS oo s Y =0 U 1, pyeyinST galais Vi

\

\ \ t
Qs g o cd 5l By ol e Ty o 00 S b—;(b+;)tc~o)ls44 Y cdle ol Cuta olgen € T aSST 4 axgi b e o

S O O o

Sygo ol 4 Z s p dolre g "= e - ils oeples Z=INX e ;s b oo (F a5 0 jails)) Sl o 865 (sadolen S «V» aiy 35 Y'Y
Y+ (= )y +fy=ze =y —fy +fy=ze'” o9 a ALbs
rofrtf=e Sp=r = e gise |y GNen dasiine dolre

=y, (2) =c,e™ +c,ze™ = cx" +cox"Lnx

\ Yz \ Yz . c .
y :7(26 )=——(ze'") o solazwl 95440;&: 59, 31 Vi o Sl
p DY _\CD+f (D—Y)Y M‘S‘o o (S35 p (& raad o
ol Jsess b il F(D) = (D—7)" S e 2
\ F(D \ Yy(D-Y
Vp = (267 =2 (@) =L P (7 V(@) SOV (e
F(D) F(D) F' (D) F(D) (D-Y)
Y Y Y
=z \ (eTZ)_L(eTZ):ZZ_(eTZ)_YL(eTZ):Z_eYZ
D-v)" D-v)" Y ?
Y Y
Yp = X7(Ln><)v =>Y=Yptyn = X7(Ln><)r +cx" +cx"Lnx el 2= Inx (6,3

S O O o

«T» &g 35 _YF

o)lo Woles 40 I 5 ¥V 5 Y shlre b ol Yy =YX & g0 4 Ulgar 45 auin o a5 4 oS5 L i gl b,

! ax
=¢ (Y+Yax
Y ( ) = xy"—xy' —y = xe®™ (fa +va'x) — xe®™ (Y + vax) - vxe™* =o
y" =™ (va+va+va'x)

= e™[(va’ —va)x" +(fa—¥)x]=o=a =)

ol Cwys y=TYxEN



1P 0yt (ol 5 (90 3T WM Wl g (il 15 9 4 5 i i ol yore rY @

o § 0908 )

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

R 1- Despite the fact that Gross Domestic Product (GDP) has increased substantially in the industrialized

West, the levels of human contentment have remained .............. .
1) apposite 2) interwoven 3) static 4) implicit
WX 2- Immigration .............. from the Latin word migration and means the act of a foreigner entering a
country in the aim of obtaining the right of permanent residence.
1) gathers 2) obtains 3) arises 4) derives
A 3- Not speaking the same language as your customers can lead to communication .............. .
1) breakdown 2) brevity 3) gesture 4) imitation
R 4- The factory’s workforce has .............. from over 4,000 to a few hundred.
1) withdrawn 2) dwindled 3) undercut 4) forecasted
T 5- The police came up empty-handed despite an .............. exploration of the suspect’s home.
1) exhaustive 2) inescapable 3) ephemeral 4) inevitable
2 6- When the old man married a woman in her thirties, all everyone talked about was the .............. in
the couple’s ages.
1) diversity 2) disparity 3) longevity 4) extension
T 7- One local factory will .............. the town’s job shortage by providing 250 more jobs.
1) overlook 2) adjust 3) displace 4) alleviate

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 your answer sheet.

One commentator argues that the success of private schools is not in their money, (8) ......... their organization.
State schools fail their pupils because, under government control, they lack options. But if head teachers at state
schools (9) ......... given the same freedom as those at private schools, namely (10) ......... poor teachers and pay

more to good ones, parents would not need to send their children to private schools any more.

R 8- 1) that is 2)itisin 3) but in 4) is
= 9- 1) had 2) were 3) to be 4) be
2, 10- 1) by sacking 2) sacking 3) sacked 4) to sack

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 your answer sheet.

PASSAGE 1:

Internal combustion engines have thermodynamic limits on efficiency, expressed as a fraction of energy used to
propel the vehicle compared to energy produced by burning fuel. Gasoline engines effectively use only 15% of the
fuel energy content to move the vehicle or to power accessories; diesel engines can reach on-board efficiency of
20%,; electric vehicles have efficiencies of 69-72%, when counted against stored chemical energy, or around 59-
62%, when counted against required energy to recharge.
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