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Part A: Vocabulary

_________: choose the word or the phrase (1), (2), (3), or (4) that best completes eachDirections

sentence. Then mark your answer sheet.

1- Bad weather has ......... the bombers that lack modern night-attack equipment.

4) abated3) utilized2) hampered1) grasped

2- Jacob was ......... for always arriving late for work, a habit that finally led to his being

fired from work.

4) notorious3) innate2) infinite1) haphazard

3- It would put his career at risk, but that was already in ......... , so what had he to lose?

4) neglect3) magnitude2) perspective1) jeopardy

4- Legal requirements state that working hours must not ......... 42 hours a week.

4) exceed3) mingle2) linger1) legitimize

5- The student’s essay was empty of errors, indicating that it had been ......... written.

4) ingenuously3) impartially2) massively1) painstakingly

6- The boy was simply a beggar: his bundle of newspapers was a ......... , and we called

him the Newspaper Boy.

4) drawback3) pretext2) limitation1) legend

7- I do not ......... ever having been to Paris, although my mother says we went there when

I was a child.

4) recast3) recede2) recollect1) rehearse
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8- Because of ......... conditions, the hikers decided to give up trying to climb the

mountain.

4) vigorous3) adverse2) ungainly1) vague

9- I sat watching as the sun reached its ......... and the muezzin began to call the people to

prayers.

4) zenith3) spectacle2) triumph1) lucidity

10- The children were tired and ......... and didn’t seem interested in any of the games.

4) cordial3) strict2) mandatory1) sluggish

Part B: Cloze Passage

_________: Read the following passage and decide which choice (1), (2), (3), or (4) bestDirections

fits each space. Then mark your answer sheet.

A healthy man in his early 60s begins to notice that his memory isn‘t (11) ......... .

More and more often, a word will be (12) ......... the tip of his tongue but he just can’t

remember it. He forgets appointments, makes mistakes (13) ......... , and finds that he’s

often confused or (14) ......... about the normal hustle and bustle of life around him.

One evening, he suddenly finds himself (15) ......... in a neighborhood a couple of

miles from his house. He has no idea how he got there.

2) as good as it used to be11- 1) used to being as well

4) used as well as was it3) is not so well as it used to be

4) at3) on2) by12- 1) with

2) when paying his bills13- 1) pays his bills

4) to pay the bills he does3) while bills paid

4) be anxious3) anxious2) anxiety14- 1) anxiously
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2) while he is walking15- 1) although walking

4) walking3) he is walking

Part C: Reading comprehension

_________: Read the following five passages and answer the questions by choosing the bestDirections

choice (1), (2), (3), or (4). Then mark the correct choice on your answer sheet.

Passage 1:

A sensor is a converter that measures a physical quantity and converts it into a

signal which can be read by an observer or by an (today mostly electronic) instrument.

For example, a mercury-in-glass thermometer converts the measured temperature into

expansion and contraction of a liquid which can be read on a calibrated glass tube. A

thermocouple converts temperature to an output voltage which can be read by a

voltmeter. For accuracy, most sensors are calibrated against known standards.

Sensors are used in everyday objects such as touch-sensitive elevator buttons (tactile

sensor) and lamps which dim or brighten by touching the base. There are also

___________ applications for sensors of which most people are never aware.innumerable

Applications include cars, machines, aerospace, medicine, manufacturing and robotics.

A sensor is a device, which responds to an input quantity by generating a

functionally related output usually in the form of an electrical or optical signal. A

sensor’s sensitivity indicates how much the sensor’s output changes when the measured

quantity changes. Sensors that measure very small changes must have very high

sensitivities. Sensors also have an impact on what they measure; for instance, a room

temperature thermometer inserted into a hot cup of liquid cools the liquid while the

liquid heats the thermometer. Sensors need to be designed to have a small effect on

what is measured; making the sensor smaller often improves this and may introduce

other advantages.

16- What does the sentence "Sensors also have an impact on what they measure"mean in

the last paragraph?

1) Sensors compress what is measured.

2) Sensors have an effect on measured quantity.
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3) Sensors are influenced by the measured quantity.

4) Sensor’s output changes when the measured quantity changes.

17- According to the text, which of the following statements is valid?

1) Thermometers and thermocouples are the same.

2) A sensor’s sensitivity indicates how much the sensor’s input changes.

3) Sensors that measure very small changes must have negligible sensitivities.

4) Sensors have outputs usually in the form of an electrical, optical signal, or other

readable quantity.

18- What does the word ‘innumerable’mean in the second paragraph?

4) extendible3) countless2) countable1) finite

Passage 2:

Microwaves are a form of electromagnetic radiation with wavelengths ranging from

as long as one meter to as short as one millimeter, or equivalently, with frequencies

between 300 MHz (0.3 GHz) and 300 GHz. The prefix "micro-" in "microwave" is not

meant to suggest a wavelength in the micrometer range. It indicates that microwaves

are "small" compared to waves used in typical radio broadcasting, in that they have

shorter wavelengths. The boundaries between far infrared light, terahertz radiation,

microwaves, and ultra-high-frequency radio waves are fairly arbitrary and are used

variously between different fields of study.

Microwave technology is extensively used for point-to-point telecommunications

(i.e., non-broadcast uses). Microwaves are especially suitable for this use since they are

more easily focused into narrow beams than other radio waves, allowing frequency

reuse; their comparatively higher frequencies allow broad bandwidth and high data

transmission rates, and antenna sizes are smaller than at lower frequencies because

antenna size is inversely proportional to transmitted frequency. Microwaves are also

employed in microwave ovens and in radar technology.

Beginning at about 20GHz, the atmosphere becomes less transparent to

microwaves, due at lower frequencies, to absorption from water vapor and at higher
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frequencies from oxygen.

Above 300GHz, the absorption of electromagnetic radiation by Earth’s atmosphere

is so great that it is in effect opaque, until the atmosphere becomes transparent again in

the so-called infrared and optical window frequency ranges.

19- According to the text, which of the following statements is false?

1) Microwave ovens and radars use frequencies above 300MHz.

2) Antenna size is not directly proportional to transmitted frequency.

3) Microwaves higher frequencies allow high data transmission rates.

4) Microwaves are a form of electromagnetic radiation with wavelengths in the

micrometer range.

20- What does the sentence "it is in effect opaque"mean in the last paragraph?

1) The atmosphere become transparent to microwaves.

2) The atmosphere transmits the electromagnetic radiation.

3) The electromagnetic radiation can’t penetrate the atmosphere.

4) Water vapor and oxygen at higher frequencies could not absorb the radiation.

21- Why are microwaves suitable for point-to-point telecommunications? Because .........

1) the atmosphere become less transparent to microwaves

2) they are more easily diverged into beams than radio waves

3) above 300GHz, the absorption of electromagnetic radiation by Earth’s atmosphere

is significant

4) of their ability to become focused and their high data transmission rates

Passage 3:

When UMTs was designed, it was a bold approach to specify an air interface with a

carrier bandwidth of 5MHz. Wideband Code Division Multiple Access (WCDM), the

air interface chosen at that time, performed very well within this limit. On the other

hand, if the bandwidth of the carrier is increased to attain higher transmission speeds,
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the time between two transmission steps has to decrease. The shorter a transmission

step, the greater the impact of multipath fading on the received signal. Multipath fading

causes the receiver not to see one signal but several copies arriving at different times.

As a result, parts of the signal of a previous transmission step that has bounced off

objects and thus took longer to travel to the receiver overlap with the radio signal of the

current transmission step that was received via a more direct path. This overlap is often

referred to as inter-symbol interference (ISI). The shorter a transmission step, the more

the overlap that can be observed and the more difficult it gets for the receiver to

correctly the received signal. With long term evolution (LTE), instead of spreading one

signal over the complete carrier bandwidth (e.g. 5MHz), Orthogonal Frequency

Division Multiplexing (OFDM) is used that transmits the data over many narrowband

carrier of 180 KHz each, and hence increasing the transmission step size. Instead of a

single fast transmission, a data stream is split into many slower data streams that are

transmitted simultaneously and according to LTE standard, it is possible to enjoy from

a wider bandwidth than that of UMTS.

22- Which statement is not true in the context of UMTS & LTE?

1) In UMTS networks, ISI can become a more stringent drawback at wider

bandwidths than 5 MHZ.

2) OFDM is a new air interface technology capable of handling wider bandwidth

than that of WCDMA.

3) The air interface used in UMTS networks has full capability of supporting higher

data rates when the maximum bandwidth exceeds 5MHz.

4) In an LTE network, the high-rate data-streams are divided into several lower rate

streams to counteract the adverse effects of multipath fading channel.

23- LTE networks ........... .

1) are more robust to ISI than UMTS networks when both operating at similar

bandwidths and within same propagation channel.

2) use a total of 180KHz bandwidth which is allocated to many slower data streams

for simultaneous transmission.
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3) are more resilient to negative effects of multipath channels only due to higher

signal power at the transmitter side.

4) 1 & 3

24- OFDM .........

1) is only suitable for those bandwidths that are suitable for WCDMA

2) accomplishes its primary effect on increasing the transmission step size by

changing the carrier bandwidth

3) ______ mitigate the ISI effect more efficiently than WCDMA when the underlyingcannot

scenario remains the same

4) achieves slower transmission rates than WCDMA as it splits the data stream into

low-rate sub-streams

Passage 4:

The electron has a _____ ability to penetrate barriers-a phenomenon known aspesky

quantum tunneling. As chipmakers have squeezed ever more transistors onto a chip,

transistors have gotten smaller, and the distances between different transistor regions

have decreased. So today, electronic barriers that were once thick enough to block

current are now so thin that electrons can barrel right through _____.them

Chipmakers have already stopped thinning one key transistor component-the gate

oxide. This layer electrically separates the gate, which turns a transistor on and off,

from the current -carrying channel. Make this oxide thinner and you can induce more

charge in the channel, boost the current, and make the transistor faster. But you can’t

reduce the oxide thickness to much less than roughly a nanometer, which is about

where it is today. Beyond that, too much current will flow across the channel when the

transistor is "off", when ideally no current should flow at all. And that’s just one of

several leakage points.

We cannot stop electrons from tunneling through thin barriers, but we can turn this

phenomenon to our advantage. In the last few years, a new transistor design-the tunnel

FET, or TFET-has been gaining momentum. Unlike the MOSFET, which works by
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raising or lowering an energy barrier to control the flow of current, the TFET keeps this

energy barrier high. The device switches on and off by altering the likelihood that

electrons on one side of that barrier will materialize on the other side.

25- What are the advantages of thinning the oxide gate?

1) Making the transistor taster

2) Raising the transistor current

3) Flow of current when the transistor is off

4) 1 & 2

26- What does the term ‘them’ in the first paragraph refer to?

4) Electrons3) Chips2) Boards1) Barriers

Passage 5:

While the use of various nanoparticles for delivering drugs to specific targets in the

body has been with us for a decade now and has already created a billion- dollar

industry for itself, this marks the first time that magneto-electric nanoparticles (MENs)

have been used for ovarian cancer therapy.

The basis of nano-enabled drug delivery has typically involved connecting the

nanoparticle to some antibody that is attracted to a tumor and sending the

nanoparticle through the bloodstream to find __ target. There has been some questionits

about the efficacy and specificity of this antibody approach. This new technology

developed appears to be more specific because it separates the cancer cells from the

healthy cells by exploiting differences in the electrical properties of the two kinds of cells

membranes.

This separation is achieved because of the unique properties of the MENs. Unlike

typical magnetic nanoparticles (MN), which can be controlled by a remote magnetic

field, the MENs can have their intrinsic electric fields controlled by the external

magnetic field. This means that the MENs can operate as localized

magnetic-to-electric-field nano-converters. In other words. the MENs can generate the

electric signals that govern molecular interactions. By creating a particular electric field,

the MENs change the membrane properties of the cancer cells and not the healthy cells
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making them more ______. As the Scientific Reports article describes it: "Theporous

interaction between the MENs and the electric system of the membrane effectively

serves as a field-controlled gate to let the drug-loaded nanoparticles enter specifically

the tumor cells only".

27- Based on the passage, what is the main advantage of MENs over other techniques?

1) It is easier to use.

2) It works faster.

3) It is more cost efficient.

4) It treats cancer while sparing healthy cells.

28- Which statement is TRUE?

1) MENs can be controlled by an external magnetic field.

2) MENs is a more specific approach than the antibody approach.

3) In nano-enabled drug delivery, the nanoparticle is attracted a tumor by itself.

4) With the MENs approach, the drug-loaded nanoparticles may enter the healthy

cells.

29- What does the word "porous" in paragraph 3 mean?

4) Thinned3) Sensitive2) Spongy1) Damaged

30- What does "its" in "its target"in the second paragraph refer to?

4) Tumor3) Nanoparticle2) Drug1) Antibody
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¬B£rA°:¤°A Sªv�

/k¼®�JBhT¯A ,k®�»« ¥«B� An ³¦ª]Rn±æ ½oT´M ³M ³� An (4) B½ ,(3) ,(2) ,(1) gwBQ ²nBª{ Ç ¥ªí§An±Twj

/k¼¯qM S«Àî ³«B®hwBQ nj An ¬BTMBhT¯A uPw

(Shw) /SwA c¼dæ (2) ³®½q£ Ç1

/jo� ¥Th« ,k¯j±M ³¯BL{ ·¦ªe ß¬nk« RAq¼´\U k�B� ³� An »½Bµñ�AKªM nB� kM ºA±µ

(Shw) /SwA c¼dæ (4) ³®½q£ Ç2

S½B´Ç¯ nj ³� »UjBî ;j±M ²k{ Bª¯Sz¢¯A nB� ¥d« nj n±	e ºAoM »¢z¼ªµ o¼iFU o
Bi ³M J±� Ar

/k{ nB� pA °A ZAoiA ³M o\®«

(Shw) /SwA c¼dæ (1) ³®½q£ Ç3

uQ ,j±M ²jBT�A ²o
Bh« ³M q¼¯ ½A pA y¼Q (y¦�{) »§° ,jpAk¯A»« ²o�Bh« ³M An y¦�{ (�±±«) ½A

?jnAj ¬jAj Swj pA ºAoM ºq¼a ³a °A

( ²jBw) /SwA c¼dæ (4) ³®½q£ Ç4

/k®� p°B\U ³T�µ nj SîBw 42 pA k½BL¯ ºnB� RBîBw ³� k®�»« ¬B¼M »¯±¯B� RB«Aq§A

(Shw) /SwA c¼dæ (1) ³®½q£ Ç5

k´] ° S�j BM ,(³§B�«) ³� j±M �±±« ½A ¶k®µj¬Bz¯ (½A °) ;j±M B�i ³¯±£ oµ pA »§Bi ±\z¯Aj ·§B�«

/j±M ²k{ ³T{±¯ ¬A°Ao� y{±� °

(�w±T«) /SwA c¼dæ (3) ³®½q£ Ç6

An °A ³ñ®Ç½A ºAoÇM j±ÇM ºA³¯B´ÇM y½Bµ³«BÇ¯p°n ·TÇvM :j±ÇM joÇ£ ²n°j k®ªTÇv« ð½ ð{»ÇM oÇÇvQ ¬C

/©¼®� Akæ "Newspaper Boy"
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(Shw) /SwA c¼dæ (2) ³®½q£ Ç7

nj ³� ¨n°C»ª¯ o�BhM q£oµ « ,©½A³T�n u½nBQ ³M «
ß
»�j±� ¬B«p nj B« k½±£»« n̈jB« ³ñ®½A ©�o¼¦î

/¨A²j±M u½nBQ

( ²jBw) /SwA c¼dæ (3) ³®½q£ Ç8

/k®zñM Swj ²±� pA T�n ¿BM ºAoM xÀU pA k®T�o£ ©¼ª~U ¬Ajn±®µ±� ,kîBv«B¯�½Ao{ o
BhM

(Shw) /SwA c¼dæ (4) ³®½q£ Ç9

³ÇM �°oÇ{ ¬lÆÇ« ° k¼Çwn (¬BªÇwC) ·�	¯ ½oU¿BM ³ÇM k¼{n±i ³� »«B¢®µ ¨j±M ³Tvz¯ B{BªU ³M «

/j±ª¯y½B¼¯ ³M ¨jo« ¬k¯A±iAo�

(Shw) /SwA c¼dæ (1) ³®½q£ Ç10

/k®{BM k®ª�Àî BµºpBM pA ð½_¼µ ³M k¼wn»ª¯ o�¯ ³M ° k¯j±M ¤Be»M ° ³Tvi Bµ³`M

o«Ao£:¨°j Sªv�

½oT´M ³M ,(4) B½ ,(3) ,(2) ,(1) ºBµ³®½q£ pA ð½¨Ak� k¼®� ¼¼íU ° k¼¯A±hM An o½p T« Ç ¥ªí§An±Twj

/k¼¯qM S«Àî ³«B®hwBQ nj An ¬BTMBhT¯A uPw /k®�»« oQ An »§Bi ºB] Rn±æ

,²j±M ³T{m£ nj ³`¯C»M±i ³MxA³��Be ³� j±{»« ³ Ø]±T« ©�©� xA»¢§Bw 6å ¥½A°A nj ,©§Bw jo� ð½

An ³ª¦Ç� ¬C ¬jn°C o
BhÇM »½B¯A±U j±]° ½A BM ,Sw°A ¬BMp �±¯ ³ª¦� ð½ é�A±« K§B� ³ao£ /Sv¼¯

° ,j±{»« ²BLT{A nBaj y½BµJBvdUn±æ SiAjoQ ¨B¢®µ ,k®�»« x±«Ao� An RB�À« ºBµnAo� /jnAk¯

y�Ao
A »£k¯p ºjBî ºBµ³ª´ªµ °»�±¦{ pA B½SwA ¨o£njow °RoQtA±e HL§B� ³� j±{»« ³]±T«

»¦½BÇ« k®a »§A±e ¬jp ¨k� ¤Be nj An xj±i ¬B´£ B¯ ,(©µ) p°n ð½ o~î /SwA x±z« ° Jo��«

/jnAk¯ ²k¼wn B\¯C ³M n±�a ³ñ®½A ¶nBMnj (©µ) ºA²k½A _¼µ ° k®�»« Ak¼Qy§q®«

(Shw) /SwA c¼dæ (2) ³®½q£ Ç11

(Shw) /SwA c¼dæ (3) ³®½q£ Ç12

(�w±T«) /SwA c¼dæ (2) ³®½q£ Ç13
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( ²jBw) /SwA c¼dæ (3) ³®½q£ Ç14

(²jBw) /SwA c¼dæ (4) ³®½q£ Ç15

Reading Ç ¨±w Sªv�

/k¼¯qM S«Àî ³«B®hwBQ nj Ao¯CuPw /k¼®� JBhT¯A An ³®½q£ ½oT´M °k¼¯A±hM An o½p ¬±T« Ç ¥ªí§An±Twj

1- http://en.wikipedia.org/wiki/Sensor

:
(1)
1 Ao£ AnBQ

k®�»« ¥½kLU ºA³¯Bz¯ ³M Ao¯C (uPw) ° ²jo� ºo¼£ ²pAk¯A An »ñ½q¼� S¼ª�ð½ ³� SwA »§kL« n±v®w

/SwA »ñ¼¯°oTñ§A nAqMA ð½ HL§B� nAqMA ½A ²p°o«A ³� -2

ºo¼£ ²pAk¯A ºB«j ,ºA²±¼] [®wB«j ,¤BX« ¬A±®î ³M /j±{ SÄAo�
(2)
nAqMA B½ o�B¯ ð½ �w±U k¯A±U»« ³�

²k{ ²oL¼§B� ßºA³z¼{ ³§±§ ð½ �½o
 pA k¯A±U»« ³� k®�»« ¥½kLU é½B« ð½ çBL�¯A ° �BvL¯A ³M An ²k{

¬kÇ¯A±i ¥MB� oTªT§° �w±U ³� k®�»« ¥½kLU »]°oi rBT§° ð½ ³M An B«j q¼¯ ¥Q±�±«oU /j±{ ²k¯A±i

³TiB®Ç{ ° oLTíÇ« ºBµjnAk¯BTwA BM ³v½B�« nj Bµn±v®w K§B� ,(Bµn±v®w) ¬j±M �¼�j n±�®ªM /SwA

/k¯±{»« ²oL¼§B� ²k{

n±v®Çw) n±v¯BÇwC »Çvª§ ºBµ³ªÇ�j k®¯B« ,©½nAj nB� ° ow B´¯C BM ²p°n oµ ³� »½B¼{A nj Bµn±v®w

,½A oM ²°Àî /k¯A²k{ ²jB�TwA ,k¯±{»« n±¯oQ ° n±¯ ©� B´¯C ·½BQ ¬jo�uª§ BM ³� »½BµO«¿ ° ,(»vª§

»½BµjoMnB� /k®Tv¼¯ ²B£ C B´¯C pA q£oµ ¨jo« oTz¼M ³� jnAj j±]° q¼¯ Bµn±v®w pA ºnBª{»M ºBµjoMnB�

¥«B{ An ð¼UBMn ° ,k¼§±U ° SiBw ,»ñ{qQ ,B	�A±µ ,ºnAjA ºBµ²B¢Twj ° Bµ¼{B« ,Bµ¥¼L«±UA ³�

/j±{»«

¥ñ{ ³M Á±ªí« ³� An »LwB®T« ºjoMnB� »]°oi ,ºj°n° S¼ª� ³M gwBQ nj ³� SwA ºA³¦¼w° n±v®w

³� SwA �±±« ½A o¢¯Bz¯ n±v®w ð½ S¼wBve /k®�»« jB\½A ,k{BM ºn±¯ B½ »ñ½oTñ§A »§B®¢¼w

/k®�»Ç« o¼¼�ÇU ¬Aq¼Ç« ³Ça ³ÇM n±v®w »]°oi ,j±{ o¼¼�U x±hTwj ºo¼£ ²pAk¯A ßjn±« S¼ª� »T�°

nAjn±ioM »½¿BM nB¼vM S¼wBve pA k½BM ,k®®�»« ºo¼£ ²pAk¯A An ða±� nB¼vM RAo¼¼�U ³� »½Bµn±v®w

,¤BXÇ« ¬A±®íÇM ;kÇ¯nAmÇ£ o¼YFU ,k®®�»« ºo¼£ ²pAk¯A Ao¯C ³� ³`¯C º°n Bµn±v®w ,½A pA ³T{m£ /k®{BM

³Ç� Sv¼§BÇe nj ½A ° ,k®�»« ð®i An é½B« ,³T�o£ nAo� ¨o£ é½B« º°Be »¯B\®� ¥iAj ³� »\®wB«j

S¼ªÇ� º°n »ªÇ� o¼YFU ³� k¯±{ »eAo
 º±d¯ ³M k½BM Bµn±v®w /k®�»« ¨o£ An [®wB«j ,é½B« ¬Bªµ

(½A oM ²°Àî) ° kzhM»« j±L´M An �±±« ½A HL§B� ,n±v®w ¬jo�ða±� ;k¯nAm¢M ºo¼£ ²pAk¯A jn±«

/jn°B¼M ¬B�«nA ³M q¼¯ An ºo¢½j ºB½Aq« k¯A±U»«
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(�w±T«) /SwA c¼dæ (2) ³®½q£ Ç16

?Sv¼a oiCAo£ AnBQ nj <k¯nAm£ o¼YFU ,k®®�»« ºo¼£ ²pAk¯A Ao¯C ³� ³`¯Cº°n oM Bµn±v®w> ·¦ª] pA n±�®«

/k®½Bª¯»« ºpBw²joz� ,k®®�»« ºo¼£ ²pAk¯A An ³`¯C Bµn±v®w (1

/k¯nAm£ o¼YFU ²k{ ºo¼£ ²pAk¯A S¼ª� º°n Bµn±v®w (2

/k¯o¼£»« nAo� ²k{ ºo¼£ ²pAk¯A S¼ª� o¼YFU SdU Bµn±v®w (3

/j±{»« o¼¼�U x±hTwj ,²k{ ºo¼£ ²pAk¯A S¼ª� RAo¼¼�U BM ,n±v®w »]°oi (4

( ²jBw) /SwA c¼dæ (4) ³®½q£ Ç17

?SwA c¼dæ o½p ºBµ²nAq£ pA ð½¨Ak� ,T« �MB�«

/k®Tvµ ¬Bvñ½ Bµ¥Q±�±«oU ° Bµ[®wB«j (1

/k®�»« o¼¼�U ²pAk¯A ³a n±v®w ºj°n° ³� k®�»« }hz« n±v®w S¼wBve (2

ºq¼aBÇ¯ ºBµS¼wBÇve k½BÇM ,k®®�»Ç« ºo¼£ ²pAk¯A An ða±� nB¼vM RAo¼¼�U ³� »½Bµn±v®w (3

/k®{BM ³T{Aj

¬k¯A±i ¥MB� ºBµS¼ª� o½Bw B½ ,ºn±¯ ,»ñ½oTñ§A ¨o� ³M »½Bµ»]°oi ºAnAj H«±ªî Bµn±v®w (4

/k®Tvµ

( ²jBw) /SwA c¼dæ (3) ³®½q£ Ç18

?SwB®í« ³a ³M ¨°j Ao£ AnBQ nj "innumerable" ¶rA°

o½mQyz� (4 nBª{»M (3 xnBª{ ¥MB� (2 j°kd« (1

1- en.wikipedia.org/wiki/Microwave?

:
(1)

2 Ao£ AnBQ

oT« ð½ ºAk®¦M ³M »½BµZ±« ¤±
 pA ³� k®Tvµ »v¼
B®�«°oTñ§A RBízízU pA »¦ñ{ ±½°°oñ½B« ZA±«A

3åå ¼ÇM »½Bµu¯B�oÇ� ¤jBí« n±
 ³M B½ ,k¯A²k{ ²joTv£ oT«»¦¼« ð½ »µBU±� ³M »½BµZ±« ¤±
 BU

RnBLÇî nj <°oñ½BÇ«> k¯±z¼ÇQ /kÇ¯A²jAj y{±ÇQ An qUoµB¢¼ÇÇ£ 3åå BÇÇU (qUoµB¢¼ÇÇ£ å. 3) qUoµBÇÇ¢«

k¯±z¼Q ½A /SwA ²kz¯ ³T�o£ o�¯ nj oT«°oñ½B« ¶j°kd« nj »]±« ¤±
 ³M ²nB{A ºAoM <±½°°oñ½B«>

,³TÇ�n nBÇñM ºjBÇî
ß
»½±Ç½jAn ßyhÇQ ºAoÇM ³Ç� »]A±«A BM tB¼� nj ±½°°oñ½B« ZA±«A ³� kµj»« ¬Bz¯

ß
q«o� ¬°jB«n±¯

ß
¼MB« po« /(k¯nAjn±ioM ºoTña±� ºBµZ±« ¤±
 pA ZA±«A ½A Ao½p) k®Tvµ <ða±� >

ºA²pAkÇ¯A BU ¿BM Ç u¯B�o� nB¼vM »½±½jAn ZA±«A ° ,±½°°oñ½B« RBízízU ,ºqUoµAoU RBízízU ,n°j
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/k¯o¼£»« nAo� ²jB�TwA jn±« »¯±£ B¯±£ �o
 ³M ,�¦Th« »UBí§B�« ºBµ³®¼«p nj ° k®Tvµ ºjAjnAo�

pA o¼� »½BµjoMnB� nj o¢½j RnBLíM °) ³��¯ ³M ³��¯ RB
BLUnA nj ºA²joTv£ n±�M ±½°°oñ½B« ºr±§±®ñU

KwB®Ç« BµjoMnBÇ� Ç½A ºAoÇM Hæ±~Çi ±½°°oñ½B« ZA±«A /jo¼£»« nAo� ²jB�TwA jn±« (²joTv£ yhQ

³ )̄ ³� k®½B¼Mnj ð½nBM ºBµ±UoQ ¥ñ{ ³M k®¯A±U»« »½±½jAn ZA±«A o½Bw pA oUSeAn »¦¼i Ao½p k®Tvµ

ºB®´Q ³M »MB¼Twj ¬Bñ«A ,B´¯C
ß
oU¿BM

ß
»Lv¯ ßu¯B�o� (³ñ¦M) ,kµj»« An u¯B�o� pA jk\« ²jB�TwA (B´®U

³M T¯C ²pAk¯A ³ñ¼½B\¯C pA (,½A oM ²°Àî) ,jn°C»« ©µAo� q¼¯ An oU¿BM RBîÀ
A ¤B�T¯A fo¯ ° oU¿BM k¯BM

(
ß
�±¯ ßºBµT¯C) pA oUða±� ,T¯C (�±¯ ½A) jBíMA ,SwA KwB®U nj »§BwnA ßu¯B�o� BM t±ñí« n±


²k{ ³T�o£ nBñM q¼¯ nAjAn ºr±§±®ñU ° ±½°°oñ½B« ºBµ�B]A nj ±½°°oñ½B« ZA±«A /SwA ¼½BQ Ç u¯B�o�

/SwA

¬Bz¯ xj±i pA ±½°°oñ½B« ZA±«A ³M SLv¯ ºoTª� »µjnm£ o�vªUA ,qUoµB¢¼£ 2å u¯B�o� j°ke pA

³M oU¿BM ºBµu¯B�o� nj ° ,JC nBhM pA »{B¯ Jm] ³M oU¼½BQºBµu¯B�o� nj (�±±« ½A ³�) kµj»«

RBízíÇzU JmÇ] ,qUoµB¢¼Ç£ 3åå pA oU¿BÇM ºBµu¯B�o� nj /jjo£»« pBM ¬s¼v� A (pA »{B )̄ Jm]

ºA»µjnmÇ£ ³¯±¢`¼Çµ ¥ªî nj o�vªUA ³� SwA jB½p ºke BU ¼«p o�vªUA �w±U »v¼
B®�«°oTñ§A

y½Aq�A ²nBM°j »Äo« n±¯ ° q«o� ¬°jB«
ß
»v¯B�o� ¶j°kd« nj »µjnm£ ½A ³ñ®½A BU (SwA RB«) jnAk¯

/(j±{»« �B�{ »v¯B�o� ¶o\®Q ½A ³M SLv¯ ²nBM°j o�vªUA °) kMB½»«

( ²jBw) /SwA c¼dæ (4) ³®½q£ Ç19

?SwA SwnjB¯ o½p ºBµ²nAq£ pA ð¼«Ak� ,T« �MB�«

/k®®�»« nB� qUoµB¢« 3åå pA oU¿BM ºBµu¯B�o� nj BµnAjAn ° ±½°°oñ½B« ºBµ�B]A (1

/k{BM»ª¯ ²k{ ¤BwnA u¯B�o� BM ©¼�Tv« KwB®U nj T¯C jBíMA (2

/k¯pBw»« o½mQ¬Bñ«A An ²jAj ¤B�T¯A º¿BM ºBµfo¯ ,±½°°oñ½B« ZA±«A
ß
oU¿BM ºBµu¯B�o� (3

nj »½BµZ±Ç« ¤±Ç
 ºAnAj ³Ç� k®Tvµ »v¼
B®�«°oTñ§A RBízízU pA »¦ñ{ ±½°°oñ½B« ZA±«A (4

/k®{BM»« ±½°°oñ½B« j°ke

(�w±T«) /SwA c¼dæ (3) ³®½q£ Ç20

?SwB®í« ³a ³M <SwA RB« ¥ªî nj o�vªUA> ·¦ª] ,Ao£ AnBQ ½oiC nj

/(j±{»« �B�{ o�vªUA) kMB½»« y½Aq�A ±½°°oñ½B« ZA±«A ³M SLv¯ o�vªUA »µjnm£ (1

/kµj»« n±Lî An »v¼
B®�«°oTñ§A RBízízU o�vªUA (2

/k®� l±�¯ o�vªUA ³M k®¯A±U»ª¯ »v¼
B®�«°oTñ§A RBízízU (3

/k®®� Jm] An RBízízU k®¯A±U»ª¯ ¬s¼v� A ° JC nBhM ,oU¿BM ºBµu¯B�o� nj (4
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( ²jBw) /SwA c¼dæ (4) ³®½q£ Ç21

//////// Ao½p ?k®Tvµ KwB®« ³�	¯ ³M ³�	¯ RB�BLUnA ºAoM ±½°°oñ½B« ZA±«A Aoa

/kMB½»« yµB� ±½°°oñ½B« ZA±«A ³M SLv¯ o�vªUA »µjnm£ (1

/k¯±{»« Ao£ A° ©µ pA »½±½jAn ZA±«A pA oUSeAn »¦¼i ZA±«A ½A (2

o�vªÇUA �w±ÇU u¼
B®�«°oTñ§A RBízízU Jm] ,qUoµB¢¼£ 3åå pA oU¿BM (ºBµu¯B�o� nj) (3

/SwA ³�eÀ« ¥MB� ¼«p

B´¯C ¶jAj ¤B�T¯A º¿BM ºBµfo¯ ° ¬k{ q�oªT« ºAoM B´¯C S¼¦MB� o
BhM (4

1- From GSM to LTE: An Introduction to Mobile Networks and Mobile Broadband

:
(1)

3 Ao£ AnBQ

2- air interface

5 k¯BÇM ºB®´Q BM »¦«Be BM
(2)
»½±½jAn �wA° ð½ ¬jo� bo�« ,k{ bo�« UMTS ºr±§±®ñU ³ñ¼¯B«p

,¬BÇ«p pA ³µoÇM ¬C nj ²kÇ{ JBhTÇ¯A
ß
»½±Ç½jAn �ÇwA° /S�n»Ç« nBªzM q¼«Cn±´U ºjoñ½°n ,qUoµB¢«

R±æ ¬B«qªµ ¤B�T¯A ºAoM ºqUoµB¢« 5 u¯B�o� ð½ pA ³� SwA ²Aoªµ ºBµ	¦U ¨±w ¥v¯ ºBµjnAk¯BTwA pA »ñ½ WCDMA -3

/SwA o¼
T« ³¼¯BY oM S¼MB¢« 2 BU ³¼¯BY oM S¼M±¦¼� 144 pA ¬C nj ²jAj ¤B�T¯A Sîow ° k®�»« ²jB	TwA Bµ²jAj °

/SwA ²k{ ³�B�A T« ³M n±ñ®� bAo� o� pA ° ,³T{Ak¯ j±]° JBT� »¦æA T« nj RnBLî ½A -4

n±�®ªÇM ³`¯B®Ça ,
(4)
oÇ¢½j º±w pA /k{ oµB� J±i »¦¼i j±i ke nj ³� S{Aj ¨B¯

(3)WCDMA

¤BwnA
ß
¨B£ °j oµ ¼MB« ¬B«p Rk« ,kMB½ y½Aq�A ¥«Be k¯BM ºB®´Q ,oU¿BM ¤B�T¯A ºBµSîow ³M ¬k¼wn

»£k{±dÇ«> o¼ÇYFU ,k{BÇM oTña±Ç� ¤BÇwnA ¨BÇ£ nkÇ� oÇµ (»�oÇ
 pA) /kMBÇ½ yµBÇ� k½BÇÇM H«Aq§A q¼ÇÇ¯

³ñ¼½B\¯C pA S�¼�e nj /j°n»« nBª{ ³M Bµ¤B®¢¼w ß¬k{ fade ¥½¿j pA »ñ½ ,²k¯o¼£ ° ²k®Two� ¼M ¬±£B¯±£ o¼v«k®a j±]° -5

An ºA³TwA±iB¯ RAo¼¼
U ,kwoM ²k¯o¼£ ³M »U°B	T« (ºBµo¼iFU) ºBµpB� ÀTiA BM |Bi ¤B®¢¼w ð½ ³� j±{»« KLw S§Be ½A

/k®�»« jB\½A »T�B½nj ¤B®¢¼w ·®«Aj nj

³Ç� j±{»Ç« KLw <²o¼v«k®a
ß
»£k{±d«> /j±M kµA±i oTz¼M »T�B½nj ¤B®¢¼w º°n <

(5)
²o¼v«k®a

R°B�T« ºBµ¬B«p nj ³� (¤B®¢¼w pA) »ñ½ ½k®a BM ,¬C ºB\M ° k®¼L¯ An BTñ½ ß¤B®¢¼w ð½ ��� ²k¯o¼£

pA uQ) ³� ¤BwnA
ß
»¦L� ¨B£ ³M �±Mo« ß¤B®¢¼w pA »½BµSªv� ³\¼T¯ nj /jjo£ ³]A±« ,k¯±{»« S�B½nj

¤±Ç
 ³ÇM ºoTz¼ÇM ¬BÇ«p q¼Ç¯ ²k¯o¼Ç£ ³M B´¯C ß¬k¼wn ½AoMB®M ° ,³T�B½ tBñí¯A (B´¯C pA B¼{A ³M jn±ioM

nBaj ,k¯A²k¼wn ²k¯o¼£ ³M ºoU©¼�Tv« o¼v« pA ³� »¦í� ß¤BwnA ¨B£ ß
»½±½jAn ºBµ¤B®¢¼w BM ,²k¼«B\¯A

jBÇ½ ISI BÇ½ <»¦LªÇw ¼ÇM ¥ÇiAkÇU> ¨B¯ BM ,»¯B{±Pªµ �±¯ ½A pA HL§B� /k¯±{»« »¯B{±Pªµ ° ¥iAkU

c¼dæ o¼v�U ° j±ª¯ ²kµBz« ¬A±U»« An ºoTz¼M »¯B{±Pªµ ,k{BM oTña±� ¤BwnA ¨B£ nk� oµ /j±{»«

¥«BÇñU ºr±§±®ÇñU) LTE ßºr±§±®ñU ��§ ³M /j±M kµA±i oUnA±{j ²k¯o¼£ ºAoM q¼¯ »T�B½nj ¤B®¢¼w

pA ,(ºqUoµB¢« 5 ¥«Be ÂX«) ¥«Be ßk¯BM ºB®´Q ¥� º°n ¤B®¢¼w ð½ ß¬jAj xoTv£ ºB\M ,(Rk«k®¦M

º°n BÇµ²jAj ¬C nj ³Ç� j±{»Ç« ²jB�TwA (k«BíT« u¯B�o� ©¼v�U ¬±¼w¿°k« B½) OFDM ºr±§±®ñU
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,j±{»« ¤BwnA ,k{BM»« qUoµ±¦¼� 18å B´¯C pA ð½ oµ k¯BM ºB®´Q ³� ,ð½nBM Ç k¯BM
ß
¥«Be ºjB½p jAkíU

ð½ ,²jAj é½ow ° ²nBLñ½ ¤BwnA ºB\M (,x°n ½A nj) /j±{»« ¤BwnA ¨B£y½Aq�A ³M o\®« ³\¼T¯ nj ³�

jnAk¯BTwA �L
 ° k¯±{»« ¤BwnA ¬B«qªµ n±�M ³� j±{»« ³Tvñ{ oTña±� »½Bµ³T{n ³M ²jAj ³T{n

UMTS ºr±§±®ñU ³M SLv¯ ºoUé¼w° k¯BM ºB®´Q pA (x°n ½A nj) ³� jnAj j±]° ¬Bñ«A ½A ,LTE

/k½jo£ k®«²o´M

(Shw) /SwA c¼dæ (3) ³®½q£ Ç22

?Sv¼¯ c¼dæ LTE °UMTS jn±« nj ²nAq£ ¨Ak�

5 pA y¼M ºBµk¯BM ºB®´QºAoM k½k{ »�í ³��¯ ³M k¯A±U»« ISI
ß
¥iAkU ,UMTS ºBµ³ñL{ nj (1

/jjo£ ¥½kLU qUoµB¢«

y¼M »½Bµk¯BM ºB®´Q BM ¬jo� nB� ³M njB� ³� SwA ºoUk½k] »½±½jAn �wA° ,OFDM ßºr±§±®ñU (2

/k{BM»« WCDMA ºr±§±®ñU ßk¯BM ºB®´Q pA

¤B�T¯A oU¿BM ºBµfo¯ pA ¥«B� »¯BL¼TzQ S¼¦MB� ,UMTS ºBµ³ñL{ nj ³T�n nBñM »½±½jAn �wA° (3

/k{BM»« AnAj qUoµB¢« 5 pA y¼M ºBµk¯BM ºB®´Q ºApA ³M An ²jAj

BM ºBµ²jAj ³T{n ,<²o¼v«k®a »£k{±d«> ßkîBv«B¯ RAoYA BM ³¦MB�« n±�®ªM ,LTE ·ñL{ ð½ nj (4

/k¯±{»« ©¼v�U oTª� fo¯ BM ³T{n ½k®a ³M ,¿BM fo¯

(�w±T«) /SwA c¼dæ (1) ³®½q£ Ç23

/////////// LTE ºBµ³ñL{

³� »
o{ ³M) k®Tvµ ISI
ß
¥iAkU ³M SLv¯ ºoU¨°B�« nBT�n ºAnAj UMTS ºBµ³ñL{ ³M SLv¯ (1

/(k¯±{ ³T�o£ nB� ³M »´MBz« ¤B�T¯A ¤B¯B� ° k¯BM ºB®´Q nj B´¯C º°j oµ

¶jAj ³TÇ{n ºjB½p jAkíU ³M ³� ºqUoµ±¦¼� 18å k¯BM ºB®´Q ¥� pA ,Bµ²jAj ¬B«qªµ ¤BwnA ºAoM (2

/k®®�»« ²jB�TwA ,³T�B½ |B~TiA oUk®�

²o¼v«k®a ºBµ¤B¯B� »�®« RAoYA ³M SLv¯ ,²k®Two� �o
 nj ¤B®¢¼w oU¿BM ¬A±U ¥¼§j ³M H�oæ (3

/k¯oUo½mQ�B�í¯A ° oU¨°B�«

/k®Tvµ c¼dæ 3 ° 1 ºBµ³®½q£ (4

(Shw) /SwA c¼dæ (2) ³®½q£ Ç24

///////////// OFDM ºr±§±®ñU

/SwA KwB®« k®Tvµ WCDMA ºr±§±®ñU KwB®« ³� »½Bµk¯BM ºB®´Q ºAoM ��� (1
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/k¯Bwn»« ¨B\¯A ³M ¥«Be k¯BM ºB®´Q o¼¼�U BM An ¤BwnA ¨B£y½Aq�A º°n xo¼YFU ¼Tvh¯ (2

ºr±§±®ÇñU pA oU³®¼´ÇM An ISI ¥ÇiAkÇU oÇYA kÇ¯A±U»ª¯ ,k¯BªM »�BM o¼¼�U ¬°kM ³¼	� ¥æA »T�° (3

/kµj yµB�WCDMA

ºoU¼½BQ ¤BwnA ºBµfo¯ ³M ,k®ñ{»« oU¼½BQ fo¯ BM »½Bµ³T{n o½p ³M An Bµ²jAj ³ñ®½A ·�wA° ³M (4

/kMB½»« Swj WCDMA ºr±§±®ñU ³M SLv¯ q¼¯

1- http://spectrum.ieee.org/semiconductors/devices/the-tunneling-transistor

:
(1)
4 Ao£ AnBQ

<»ñ¼¯°oTñ§A �½Bî> Ao¯C ,T« ºA±Td« ³M ³ Ø]±U BM ³§B�« ½A nj j±]° ½A BM ,k{BM»« <é¯B«> ,barrier ·ª¦� ßº±
§ ºB®í« ³ao£ -2

ßS¼Ç£ ·½BÇQ nj SiO2 ß�½BÇî ·Ç½¿ ,kÇ½j ©¼ÇµA±Çi ³§B�Ç« ·Ç«AjA nj ³Ç� n±�¯BªÇµ /jjoÇ£ jB\Ç½A ºoUt±ª¦« �nj BU ©½A²jo� ³ª]oU

/k{BM»« Bµbarrier pA ºA³¯±ª¯ ,S� ºBµn±Tv½q¯AoU

¨BÇ¯ ³ÇM ³Ç� ºA²k½kÇQ ,k{BM»Ç«
(2)
»ñ¼¯°oTÇñ§A ºBµ�½BÇî ³ÇM l±�¯ ßk®½B{±iB¯ S¼¦MB� ºAnAj ¬°oTñ§A

° oTz¼ÇM ºBµn±Tv½qÇ¯AoÇU ³Ç{AoU ¬B£k¯pBw ³� ²pAk¯A ¬Bªµ ³M /j±{»« ³TiB®{ <»«±T¯A±�
ß
»¯p¥¯±U>

¼ÇM ·¦æBÇ� ° kÇ¯A²kÇ{ oTña±Ç� ° oTña±� q¼¯ Bµn±Tv½q¯AoU ,k¯A²jAj B] ³{AoU ð½ º°n An ºoTz¼M

½A oM �MBw ³� »ñ¼¯°oTñ§A ºBµ�½Bî ,²p°o«A ½AoMB®M /SwA ³T�B½yµB� q¼¯ n±Tv½q¯AoU�¦Th« »eA±¯

Bµ¬°oTÇñ§A ³Ç� kÇ¯A²kÇ{ �pBÇ¯ ºkÇe BU ð®½A ,k¯j±M ©¼h »�B� ²pAk¯A ³M ¬B½o] ß¬jAk¯ n±Lî ºAoM

/k®®� n±Lî B´¯C ¬°nj pA H�¼�j °Sîow ³M k®¯A±U»«

k®�»« Ak] ,½nj ° tn±w »®í½ ,¬C ½o½p ºBµ¤B®¼«oU pA An S	wB« S¼£ ¤B®¼«oU ³�SwA ð½oTñ§A ºj ºA³½¿ <S¼£ k¼v� A> -3

/k®�»« ¥~T« o¢½kñ½ ³M An ½nj ° tn±w ³� k®�»« ¥ªî B¯Bwn »§B¯B� ¬A±®íM ,k{BM {°n n±Tv½q¯AoU ³� »¯B«p ½A oM ²°Àî °

An
(3)
S¼Ç£ k¼Çv� A »®íÇ½ ,n±Tv½qÇ¯AoÇU pA ©´« ¾q] ð½ ßºpBw�pB¯ ,³{AoU ¬B£k¯pBw oBe ¤Be nj

An n±Tv½q¯AoU ¬jo�x±«Bi °{°n ·�¼�° ³� S¼£ ·½¿ ,³½¿ ½A ,»ñ½oTñ§A �Bd§ ³M /k¯A²jo� ��±T«

oU�pBÇ¯ BM (³� kwn»« o�¯ ³M n±�®½A ¤°A ²B¢¯ nj) /k®�»« Ak] ¬B½o] ¥«Be ¤B¯B� pA ,jnAj ²k´î ³M

³\¼T¯ nj ° ,k¼µj y½Aq�A An ¬B½o] ,k¼®� B�§A ¤B¯B� nj An ºoTz¼M nBM k¼¯A±U»« ,ºk¼v� A ·½¿ ½A ¬jo�

(³� SwA ½A jnAj j±]° ¥ªî nj ³� »T½j°kd«) j±]° ½A BM /k¼µj y½Aq�A An n±Tv½q¯AoU S¼wBve

nj) ²p°oÇ«A HL½o�ÇU ³Ç� oT«±¯BÇ¯ ð½ HL½o�ÇU pA oTªÇ� »¦¼Çi ³ÇM An k¼Çv� A ·½¿ ½A S«Bh k¼¯A±U»ª¯

ß¬j±M <x±«Bi> ¨B¢®µ ¤C²k½A n±�M ³ñ¼§Be nj ,¬C pA oUAo� /k¼µj yµB� ,j°n»« nB� ³M (Bµn±Tv½q¯AoU

ºnBÇ] ¬C nj ºjBÇ½p nB¼ÇvM ¬B½oÇ] ,k®� n±Lî ¤B¯B� ½A pA ³]°_¼µ ³M »¯B½o] _¼µ k½BL¯ n±Tv½q¯AoU

/SwA (¬B½o]) Sz¯
ß
¥d« ½k®a pA »ñ½ B´®U ½A (³TL§A) ° /k{ kµA±i

BÇ«A ,©½o¼Ç¢M An �pBÇ¯
ß
»ñ¼¯°oTñ§A ºBµ�½Bî ¬B¼« pA Bµ¬°oTñ§A »¯p¥¯±U º±¦] ©¼Tv¼¯ njB� B« ³ao£

¨B¯ ³M ºk½k] n±Tv½q¯AoU bo
 ,o¼iA ¤Bw k®a nj /©¼®� ²jB�TwA ¬B«j±i é�¯ ³M ²k½kQ ½A pA ©¼¯A±U»«

¬joÇM ¼½BQ ° ¿BM pA ³� S�wB« �ÀioM /SwA ³T�o£ j±i ³M ºoTz¼M JBT{ ,TFET B½ <»¦¯±U ßS�>
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nj An ºpBv§Bí� ºro¯A ½A TFET ,k®�»« ²jB�TwA ¬B½o] xnB{ ¬Aq¼« ¤oT®� ºAoM ºpBv§Bí� ßºro¯A

nBÇñM k®Ç¯A±U»Ç« o¢½kÇñ½ BM ¤jBí« HL½o�U B\®½A nj B«A ,Sv¼¯ ¬Bvñ½ H�¼�j <¤BªTeA> ° <»½Bª¯ Swnj> »�B½n ¨±´	« ³ao£ -1

/k¯°oM

nj ,�½Bî ß�o
 ð½ ºBµ¬°oTñ§A ³ñ®½A
(1)
¤BªTeA ¬jAj o¼¼�U BM TFET é�A° nj /jnAj»« ²B¢¯ ¿BM c�w

/j±{»« x±«Bi ° {°n ,k{ k®µA±i oµB� o¢½j �o


(Shw) /SwA c¼dæ (4) ³®½q£ Ç25

?Sv¼a S¼£k¼v� A ·½¿ ¬jo� �pB¯ ºB½Aq«

n±Tv½q¯AoU ¬jo� oUé½ow (1

n±Tv½q¯AoU ¬B½o] y½Aq�A (2

/SwA x±«Bi n±Tv½q¯AoU »T�° ¬B½o] xnB{ (3

/k¯Ac¼dæ 2 ° 1 ºBµ³®½q£ (4

( ²jBw) /SwA c¼dæ (1) ³®½q£ Ç26

?jnAj ²nB{A ºq¼a ³a ³M Svh¯ Ao£ AnBQ nj "them" ¶rA°

(»ñ¼¯°oTñ§A RAnAk«) jo ÔM (2 »ñ¼¯°oTñ§A ºBµ�½Bî (1

Bµ¬°oTñ§A (4 Bµ³{AoU (3

2- http://sites.ieee.org/uss-enterprise/nanoparticle-helps-eradicate-an-ovarian-tumor-in-a-day/

:
(2)
5 Ao£ AnBQ

ºA³��¯ ³M Bµ°nAj ¬k¯Bwn ºAoM ¬±£ B¯±£RAnl±¯B¯ pA ²jB�TwA ºr±§±®ñU ³� SwA ³µj ð½ ¬±®� A ³ao£

j±i ºAoM ºn¿j ¬±¼¦¼M ð½ »Tí®æ (ºr±§±®ñU ½A) q¼¯ ½A pA y¼Q °SwB« S«ki nj ¬kM pA |Bi

¬B«nj ºAoM (MEN) »v¼
B®�«°oTñ§A RAnl±¯B¯ pA ³� SwA nBM ¼Tvh¯ ½A ¤Be ½A BM ,j±M ²jo� jB\½A

/SwA ²k{ ²jB�TwA ¬AkªhU ¬B
ow

³ÇM ²nl±¯BÇ¯ ß¬j±ªÇ¯ ¥~T« :j±{»« (³¦eo« °j) ¥«B{ Hî±¯ ,±¯B¯ (x°n ³M) »¯Bwn°nAj tBwA ° ³½BQ

p±®µ /y�kµ T�B½ ºAoM ¬±i ¬B½o] �½o
 pA ²nl±¯B¯ ¤BwnA ° ;j±{»« n±«±UJm] ³� ºAºjBM»T¯C

/jnAj j±]°ºjBM»T¯C oM »®TL« ßx°n ½A ß¬j±M »æB~TiA ° ºk®«j±w ¬Aq¼« |±~i nj »U¿AÆw ©µ

!j±M ²kz¯ ³T{±¯ <Ak½n±¦� »¦¦ª§A¼M ²B¢z¯Aj> RnBLî ,n±ñ®� ³aoT�j nj ³¯B	wFT« -3

oU�¼�j ,³T�B½³íw±U
(3)
Ak½n±¦� »¦¦ª§A¼M ²B¢z¯Aj nj ³� k½k] ºr±§±®ñU ½A ³� kwn»« o�¯ ³M n±�®½A

RB¼æ±~i nj j±]±« ºBµR°B�U ºo¼£nBñM BM ºr±§±®ñU ½A Ao½p k{BM (¼z¼Q ºBµx°n o½Bw pA)

q¼ªÇU ©§BÇw ºBµ¤±¦w pA An »¯B
ow ºBµ¤±¦w (SwA njB�) ,»§±¦w ºBz� �±¯ °j ¼MB«
ß
»ñ½oTñ§A
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/kµj

(MEN) <»v¼
B®�«°oTÇñ§A RAnl±¯BÇ¯> jo�Mo~d®Ç« RB¼æ±~Çi ·�wA±M ,ºpBwAk] ( ßS¼¦MB�) ½A

»v¼
B®�« ¬Ak¼« �w±USwA ñª« ³� (MN)ºjBî
ß
»v¼
B®�« RAnl±¯B¯�ÀioM /SwA ²k{ ¥æBe

ºBÇµ¬Ak¼Ç« k®Ç¯A±U»Ç« (MEN) »v¼
B®�«°oTÇñ§A RAnl±¯BÇ¯ ,k¯o¼Ç¢M nAoÇ� o¼ÇYFU SdÇU q¼Ç¯ ºo¢½j

¬AkM ½A /k®{BM ³T{Aj ,k¯±{»« ¤oT®� »]nBi »v¼
B®�« ¬Ak¼« ð½ �w±U ³� An j±i »UAl »ñ½oTñ§A

¬Ak¼« ¥½kLU S´] »í±« ßºBµ¤kL« Ç ±¯B¯ ¬A±®íM k®¯A±U»« »v¼
B®�«°oTñ§A RAnl±¯B¯ ³� SwB®í«

ºBµ¤B®¢¼w k¼§±U BM k¯nB� »v¼
B®�«°oTñ§A RAnl±¯B¯ ,o¢½j ¬B¼M ³M /k®®� ¥ªî »ñ½oTñ§A ³M »v¼
B®�«

k¼§±U BM »v¼
B®�«°oTñ§A RAnl±¯B¯ /k¯n°Cnj j±i ¤oT®� SdU An »§±ñ§±« R¿Bí�¯A ° ¥í� ,»ñ½oTñ§A

³M An »¯B
ow ¤±¦w ºBz� RB¼æ±~i ,©§Bw ºBµ¤±¦w nj o¼¼�U ¬°kM ,|Bi »ñ½oTñ§A ¬Ak¼« ð½

¤BÇ¯n°r nj ºA³§B�Ç« ³Ç� n±�Ç¯C /k¯joÇ£ o½mQl±�Ç¯ (Bµ¤±¦Çw Ç½A ºBÇz�) ³Ç� k®µj»Ç« o¼¼�U º±d¯

©Tv¼Çw ° »v¼
B®�«°oTÇñ§A RAnl±¯BÇ¯ ¼MBÇ« y®�©µoÇM> :SwA ²joÇ� c½oÇÇzU Scientific Reports

Bµ°nAj±¯B¯ ³M ³� k®�»« ¥ªî ¬Ak¼« BM ²k{ ¤oT®� ßS¼£ð½ k®¯B« ºoYÆ« n±�M ,»§±¦w ºBz� »ñ½oTñ§A

/<k¯±zM n±«±U ºBµ¤±¦w jnA° ��� ,|Bi n±�M ³� kµj»« An ²pB]A ½A

( ²jBw) /SwA c¼dæ (4) ³®½q£ Ç27

?Sv¼a Bµx°n o½Bw ³M SLv¯ »v¼�B®�«°oTñ§A RAnl±¯B¯ ð¼®ñU »¦æA S½q« ,T« �L�

/SwA oU²jBw ¬C pA ²jB�TwA (1

/k®�»« ¥ªî oUé½ow (2

/k®Tvµ oU³�oæ ³M ,³®½qµ �Bd§ ³M (3

An »¯B
ow ºBµ¤±¦w ,jnAm£»« »�BM ²jn±h¯Swj An ©§Bw ºBµ¤±¦w ³ñ®½A ©�o¼¦î x°n ½A (4

/k®�»« ¬B«nj

( ²jBw) /SwA c¼dæ (1) ³®½q£ Ç28

?SwA c¼dæ ²nAq£ ¨Ak�

/k¯±{ ¤oT®� »v¼
B®�« ¬Ak¼« ð½ �w±U k®¯A±U»« »v¼
B®�« RAnl±¯B¯ (1

/k®{BM»« ºjBM»T¯C x°n pA oU|Bi »{°n (MN) »v¼
B®�«°oTñ§A RAnl±¯B¯ (2

/k¯±{»« n±«±UJm] ¬B{j±iRAnl±¯B¯ ,±¯B¯ x°n ³M »¯Bwn°nAj x°n nj (3

/k¯±{ ©§Bw ¤±¦w jnA°SwA ñª« Bµ°nAj±¯B¯ ,»v¼
B®�«°oTñ§A RAnl±¯B¯ x°n nj (4
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(�w±T«) /SwA c¼dæ (3) ³®½q£ Ç29

?SwB®í« ³a ³M ¨±w Ao£ AnBQ nj "porous" ¶rA°

(¥h¦hT« ° ¨o )̄ »\®�wA (2 J±¼í« (1

�pB¯ (4 tBve (3

( ²jBw) /SwA c¼dæ (3) ³®½q£ Ç30

?k®�»« ²nB{A q¼a ³a ³M ¨°j Ao£ AnBQ nj "its target"RnBLî nj "its"³ª¦�

n±«±U (4 ²nl±¯B¯ (3 °nAj (2 ºjBM»T¯C (1
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RB�§ ¡®µo�

abate=subside T�B½ yµB� ,¬jo� y�°o�

adverse kîBv«B¯ ,kM ,nB£pBwB¯

allocate=assign ¬jAj |B~TiA

alter ¬jAj o¼¼�U ,¬jo�ç±î

arbitrary ºjAjnAo� ;ºnB¼TiA

approach S�B¼µn ,joñ½°n

attain T�B½ Swj

aware ²B£ C

barrel T�n 	oM ¥X« ,T�n Sîow BM

barrier pBwAk] ,²nA±½j ,é¯B«

be more than ¬j±M ¬°q� ,¬jo� p°B\U (ºke pA)

beam ³í{A ,±UoQ

beggar jo£ ²n°j ,Swk¼´U ,Ak£

blood stream ¬±i ¬B½o]

bold ²k®®� ³]±U K¦] ° ³Tv]oM ,³
eÀ«»M ,o¼§j ,toT¯

bomber ñ�AKªM (»½Bª¼QA±µ)

boost ¬jo� jB½p ,¬joM ¿BM

bounce ¬k¼´]

brighten ¬jo� n±¯ oQ

broadcast »½±½jAn ZA±«A ²joTv£ yhQ

bundle ³`�M ,³TvM

cancer ¬B�ow

carrier ¥«Be Z±«

comparative »Lv¯

contraction çBL�¯A

cordial=friendly »ª¼ªæ ,³¯BTw°j

countless xnBª{ ¥MB�o¼

counteract ¬jo� »X®i ,¬jo� ³¦MB�«

cup ¬B\®�

decade ³µj

deliver ¬jAj ,¬k¯Bwn ,¬jAj ¥½±dU

dim ¬jo� n±¯ ©�

drawback jAo½A ,K¼î ,�í� ��¯

drug °nAj

efficacy ºk®«j±w ¬Aq¼«

elevator n±v¯BwC ,oM¿BM

equivalent oMAoM ,pnA©µ

essaay=article ¾Bz¯A ,³§B�«

ever q£oµ ;³z¼ªµ

evolution »\½nkU ¥«BñU

expansion �BvL¯A

exploit ¬jo� nBªXTwA ,¬jo� ºnAjoM²o´M

extendible o½mQyz�

extensively ²joTv£ n±�M ,é¼w° n±�M

fade ¬k{ ±d«

fairly=somewhat HTLv¯ ,ºA²pAk¯A BU

finite j°kd« ,»½q]

focus ¬jo� q�oªT« ,¬jo� »¯±¯B�

functionally n±hM jnj ³M ,ºjoMnB�

give up=stop trying ¬jo� ¤° ,,¬k¼z� Swj

grasp ¬jo� �nj ,T�o£ ©ñd«

hamper=hinder ¬jo� ¥Th«

haphazard=random »�jB~U ,»�B�UA

hiker /j°n»« »¯¿±� »d½o�U »½Bª¼PµAn ³� »v�

impact=influence o¼YFU

impartial=without bias ço»M ,�o�»M

in effect ³\¼T¯ nj ,Âªî ,é�A° nj

in that ³� W¼e ½A pA ,³ñ¯±a

induce ¬k{ K]±« ,¬jo� B�§A

infinite j°kd«B¯ ,¬Aoñ¼M

infrared q«o� ¬°jB«

ingenuous=naive ²jBw ° �Bæ ,³¦¼Q ° ³¦¼{»M

innate=natural ºo�� ,»UAl

innumerable=countless xnBª{ ¥MB�o¼ ,nBªz¼M
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interference ¥iAkU

interaction y®� ©µoM

intrinsic »®�BM ,»¦æA ,»UAl

jeopardy=danger=peril ²o�Bh« ,o�i

legend=myth ³¯Bv�A

legitimize ¬jo� ³]±« ,¬jo� »¯±¯B�

likelihood ¤BªTeA

��dÇU ,¬joÇ� oµB� ©v] Rn±æ ³M ,(¬jo�) ¬k{ ºjB«

materialize ¬jAj fn ,T�B½

linger ¬jo� o¼iFU ,¬jo� ¡¯nj

localized »¦d«

lucidity b±�° ,»®{°n

magnitude »£nqM ,²pAk¯A

mandatory=compulsory ºnBL]A

massive BwC¤± ,©¼
î

meant mean ß¤±í�« ©wA

mercury ²±¼]

mingle=mix=blend Th¼«C

mitigate (¬k{) ¬jo� ©½À«

muezzin ±£¬AlA ,¬lÆ«

nanoparticle ²nl ±¯B¯

narrowÚwide ð½nBM

neglect ºnB¢¯A¥´w ,»µBU±� ,n±~�

negligible o
®�oæ ¥MB� ,q¼aB¯

notorious=infamous ¨B¯kM ,Bª¯Sz¢¯A

opaqueÚtransparent nk� ,RB«

orthogonal k«BíT«

ovarian ¬AkªhU

oven ²n±� ,	B]A ,o�

overlap »¯B{±Pªµ

painstaking=meticulous k´] ° k]oQ ,�¼�j

penetrate ¬jo� ³®in ,¬jo� l±�¯

perform ¬jo� ¥ªî ,¬jAj ¨B\¯A

perspective=outlook pAk¯A©za ,²o
®«

pesky k®½B{±iB¯ ,©eAq«

point ¬Bñ« ° B] ,³��¯

porous m�®«oQ ,¥h¦hT«

prefix k¯±z¼Q

pretext=excuse ³¯B´M ,nmî

propagation yhQ ,nBTz¯A

radio broadcasting »½±½jAn yhQ

recast Th½n ±¯ pA

recede T�n K�î ,T�n uQ

recollect=remember=recall ¬jn°C o�BhM

rehearse ¬jo� »½±£pBM ,¬jo� nAoñU

resilient=flexible o½mQ�B�í¯A

reuse ²nBM°j ²jB�TwA

robust ¨°B�« ,º±�

roughly »¦� n±�M ,HL½o�U

simultaneously ©µ BM ,¬B«p ð½ nj

sluggish=lethargic ¤Be»M ,¥L®U

so-called=known as bÀ�æBM ,³M �°oí«

spare=Not damage or harm ¬jq¯ K¼wC

spectacle »½B{BªU ³®dæ ,²o
®«

spongy ¥h¦hT« ° ö¯ ,»\®�wA

squeeze ¬jAj nAo� nBz� SdU ,¬k¯Àa ,¬joz� ©µ ³M

strict Gk¼� A ,Shw

stringent k½k{ ,�¼�j ,Shw

tactile »vª§

target �kµ

therapy ¬B«nj ,³\§Bí«

transparent �B�{

triumph=victory ºp°o¼Q

tube (ºA³¯A±TwA) ³§±§

ungainly=awkward zi ° Sh«p

vague ©´L«

vigorous=robust k®«°o¼¯ ,k®ªUnk�

zenith=peak ³��¯ ½oU¿BM ,Z°A
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