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(4)  1fH 110 DT A & 148 90 10T B 2 &bh4 T 30 HE W,

X550 HORB 122 E W, B4 30 Hz2RIciED

HErREBROGEHEHZ 3000 MU TICT 2 EE, B AIRKT

MEL3, Z0LFoaiaE: s 5,

— 281 —



(5) H2THTE, 2o0MES 1> A L B CH U B ZMEL, Mmooz
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(ma®s [1] ~ [40])
(1) koxEmrmEs, TORMIEL L.

Marvin Pipkin was an American chemist who joined the United States Army in November
of 1917, two years after finishing his master’s degree in Chemical Engineering. This was
during World War I, also known as the Great War, and Pipkin’s job was at the Army’s Gas
Defense Department at General Electric (GE). There he worked on the development of gas
masks because the Germans had introduced poisonous gas as a weapon. These masks helped
to protect the soldiers from that deadly gas. Some of the improvements he made to gas masks
were used throughout the twentieth century.

After the war, Pipkin remained at GE in the department that was tasked with developing
lightbulbs. When new employees entered the department, they were asked to find a way to
frost lightbulbs, or give them a white tint, without making the glass in the bulb weaker. This
was thought to be an impossible problem because nobody had found a way to do this in a way
that could be mass produced. The reason the company wanted to produce frosted lightbulbs
was because consumers thought clear lightbulbs were too harsh and they wanted a bulb that
emitted a softer light.

In fact, GE had developed a frosted lightbulb but used a technique in which the outside of
the bulb was etched, or scratched, to make the bulb frosted. There were some problems with
this process: the light produced from the bulb decreased by 15 to 25 percent, the internal parts
of the lightbulb were also damaged, the rough surface on the outside of the bulb collected dust
and became difficult to clean, and the glass of the bulb was brittle and consequently would
break easily.

Pipkin used a different process than described above. He used acid to etch the inside of
the bulb, thus leaving the outside of the bulb smooth and easy to clean. He still had the same
problem with the etching process making the bulb susceptible to breakage. To reuse the bulbs
for more experiments, he cleaned the bulbs with a weaker acid solution which, if let in the bulb
long enough, would return the bulb to its transparent, or clear, state.

One day, Pipkin poured the weaker cleaning solution into one of the bulbs but received a
phone call. When he answered the phone, he accidentally tipped over the bulb in which he had
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poured the cleaning solution, and it came out of the bulb. When he returned from the phone
call, he accidentally knocked the bulb off his workbench and onto the floor. Amazingly, it did
not break! It simply bounced a couple of times and rolled under the workbench. After looking
into why the bulb did not break, he discovered that the weaker solution, when taken out of the
bulb before cleaning the etching from the inside of the bulb, had altered the etching from the
first treatment, strengthening the bulb.

It was now time for Pipkin to show his supervisors what he had discovered. He designed
a presentation with six lightbulbs. The first three lightbulbs had just one application of the acid.
The remaining three used the technique that he had discovered. All of the lightbulbs were
placed upright with the metal screw base at the bottom on a desk. The first three were knocked
over and immediately shattered. The remaining three were knocked over and did not break.
He then took those three and dropped them on the floor. Again, they did not break and simply
bounced. Needless to say, his supervisors were impressed. They had not thought Pipkin would
be able to accomplish this “impossible” task.

(3%F) Axcomae —53 2 x5, ko [1] ~ [10] ) einzormbaLzboz,
KOT)~ED)D I Hopb—DF D,

Pipkin was most likely during the early months of 1915.
(7) working for GE (1) fighting in World War I

(%) in the army (¥ a graduate student in university

The changes Pipkin made to gas masks were .
(7) never used in the Great War
(1) a great help to the Germans
() still being used at the end of the last century

(1) notvery impressive to his colleagues

New employees in the lightbulb department at GE were .
(7) emitting a softer light so as to not be harsh
(1) asked to do something that nobody thought could be done
(%) all army veterans who had fought in the war

(r) tasked with helping to protect soldiers
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Frosting lightbulbs for mass production was considered to be .
(7) too expensive to develop
(1) easy for a chemical engineer
() an unachievable challenge

(1) something that could be completed soon

GE wanted to develop frosted lightbulbs because .
(7) these types of lightbulbs were cheaper to make
(1) people who bought lightbulbs wanted light that was less intense
(%) it would help them to win the war

() consumers thought clear lightbulbs were the best

Etching the outside of the bulb to frost it reduced the light output E .
(7) by about one half 1) by up to one quarter

(%) completely (¥) by more than three quarters

Etching the inside of the bulb solved the problem of .
(7) the frosting on the bulb flaking off
(1) the lack of light being emitted by the bulb
(%) the outside of the bulbs collecting dust

(=) the bulbs breaking easily

After etching the inside of the bulbs, Pipkin to make them clear again.
(7) used an acid solution that was weaker than the first solution
(1) washed them in the sink with hot and soapy water
(%) knocked the bulbs off of his workbench
(r) made the bulbs susceptible to breakage

Pipkin discovered a way to strengthen bulbs by E .
(7) chance and some luck (1) showing them to his supervisors

(%) calling his friend for advice (©)  studying the molecular structure

Pipkin’s superiors his solution to making frosted lightbulbs.
(7) had no interest in 1) did not think much about

() were utterly confused by () admired him for
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(2)wozm( [11] ~ [20] JeARZOER ELLLOE, KOTI~HD S Bb—-DFD
A,

If you have any questions, feel to contact us.
(7) happy 1) easy (%) free (¥ helpful

It was of you to leave the front door unlocked.

(7) careless ) difficult (¥)  important (¥) necessary

The police informed us the traffic accident.

(7) on “) in (%) for (o of

This explanation is not only lengthy but also from clear.
(7) heavy 1) light () far (© close

Could you submit your application form the end of the week?
(7) with 1) off () in (™ by

rich and talented people live in Beverly Hills.
(7) Both 1) Each (%) Either (r) Neither

This flight is full. someone gives up a seat, you won’t get on this flight today.

(7) Because ) Since (%) Unless () When

that I'm eighteen, I can get a driver’s license.
(7) Once 1) Now (7) Before () After

We are not allowed to smoke in this room. Keep that mind.
(7) at ) on () with () in

Mad cow disease was first discovered more than three decades .

(7) long 1) ago () early (=) since
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(3 ) wow
@05 b
EAS S

HHWD o X, 2 [21] ~ [30] JicAn ok bEN s b0z, KOT~
I DF oA, (7 LERIEE 2 Bl EAED © 213w, PRI < 25
XFTHE > T2 EIEH S Z,)

Akiko is going through immigration in the U.S. and is speaking with the immigration officer.

Officer:
Akiko:
Officer:
Akiko:
Officer:
Akiko:
Officer:
Akiko:
Officer:
Akiko:
Officer:
Akiko:

May I have your passport please?

Here you are.

Thank you. What of your trip to the U.S.?
I’'m going to be learning to speak English.

It sounds . How long will you be here?

I'll be here .

Oh that’s good. Unfortunately, many students only come for a month or less.
Yes, I'm excited, but .

You’ll be fine. will you be studying?

At Ohio University in Athens, Ohio.

That’s a really nice area. You’ll love it there. Welcome to America.

Thank you!

also nervous

what subjects

like you already do
is the purpose

a couple of weeks
where in the U.S.
for four months

I can’t wait

do you remember

very loud
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Lizette and Joe are talking at school.

Lizette: Hey Joe, are you going to the basketball game tomorrow night?
Joe: Idon’tthink I can. I have way too much homework this week. Are you ?
Lizette: Yes, I am. I’'m going from my dorm. One of them keeps asking me about
you.
Joe: Oh really? What is she like?
Lizette: She’s really nice. She’s majoring in marine biology and wants to work .
Joe: T’'minterested in that too. They’ve been finding plastics inside of fish. .
Lizette: Iknew that. That’s one of the reasons she wants to meet you.
Joe: Actually, I'm applying to do an internship related to water pollution this summer
in Washington. Maybe she would be interested in applying as well.
Lizette: I will . Are you sure you can’t come to the game?
Joe: T'm sure, but please give her my phone number and have her contact me. I'd love
to talk to her.
Lizette: I definitely will.

(7) it’s a huge problem

) by myself

() definitely tell her about it

() in a hospital

(#) on making the oceans cleaner
(#) going to go

) play basketball

(#) with a group of girls

(%) invite her to the game

(=) as a dolphin trainer
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(4)woFmm [31] ~ [35] ) cmbiEviihe 23 b0k, KOT~HD I bib—-oF0
EN

o

I live alone in Tokyo, but my parents visit me o from time to time.

(7) occasionally ) timely (%) hourly () rarely

Psychology is a field of science that — looks into the human mind and its functions.

(7) opens ) glares () concentrates () studies

Some new ideas have been B taking form one after another during our meetings.

(7) hardening () flowing () developing (r) disappearing

Nobody can deny that computers have been becoming B more and more important in our

lives.

(7) inconsistently (1) increasingly (7) inappropriately () incompletely

Organic substances & such as vitamins are essential in keeping healthy.

(7) similar ) like () different ()  except
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(5] %o [36] ~ [10] wowT, ELVELICT 220 MR B_EL 2 & X, %0
LM [ B 10K 2 OMAGDEE LTELLS D%, KOT~HDI) B b—D
FORN. FANELIICC BB THRLFTHE > T2 LB RV

have considered the greater good of the country.
l.is 2. that 3.it
4. admirable 5. you
(7) A4 B5 1) A5 B-2 () A4 Bl
() A5 Bl ¢+ A1 B-2

The children the amusement park.
1. going 2. were 3. about
4. excited 5. to
(7) A4 B-5 “1) A5 B-2 (7)) A4 Bl
(™ A3 Bl ) A-1 B-2

The construction noise outside was concentrate on my
work.
1.1 2. that 3. loud
4. couldn’t 5. so
(7) A-3 B-l “4) A-3 B-2 (%) A4 B-3
(© A4 Bl ¢+) A5 B-3
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Ken finally met the author since he was a child.
1. he has 2. reading 3. books
4. been 5. whose
(7) A5 B2 “) A3 B4 (%) A4 B-2
(@ A4 Bl (f) A-1 B4
I didn’t turn the light on and got dressed in the dark
roommate.
1. not to 2. as 3.50
4. my 5. disturb
(7) A4 Bl “4) A4 Bb5 (7)) A4 B2
(= A2 B5 ) A3 Bb5
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w BB HMHEwy KDKELRDE, $072ATLED, w=w, IKKRZDIE, |8|enz

LETHE, corE, [1]s muw? = [9]n, [2]26 mg= [0]s@enzox,
25}‘?2751)9#160 ZZT, Rsinf=r, ¥72, Rcosff = Lcosa — R THBDT,

CUQQ =

w22 =

[2].

[2]cn 2z cvmbrs,

DB

mrw? = Tsina + N sin 3
mrw? =T cosa+ N sin 8
mg =T sina+ N sin
mg =T cosa + N sin 3

DT

T=0 A) T =mg

[5]. [o]. [wo] omesne
T

A) Tsina

N (#) Nsinp
DIRETE

9 sina () 9 sin Jé]
T T

9 tana ") 9 tan B
T T
DR

2gR 2gR

L7 —2R? N g

()
()
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mrw? = T cosa + N cos 8
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(2) #WT, R4 vF S, #BE, 24 vF Sy, Ss A x| I8
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WLz, ZOYE, MR AIWCEZ SN TV ESR
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(3) E518, A4 v F Sy BT E, 24 v
F S FBIVE FORRET, R4 vF S3 BHILE X 2
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MEASRICER by THRET S THEKKREZEH L, BN OEN%E P, KKDIRER T,
K2V 2 LTz BEOBABIIEHRTEZZLT2, 2O ZOKIMKDIRERIREEA LT,
RDOFNETEIEDIRFE R B X BT,

BRI XM ZEELLFERRCRAREZEZAE 25, KEDHETNZ 1.60P 12725
7eo (ZDIRBEZIREB £95)

BRI K2, BE2HEWMTHA, BOHADZZRVESICLTER 20 o< DL
BELI-E 25, KIKDFENZPIZBED, RHEIZ1.32V ITh o7, (ZOREZIREC &
¥3)

W MEWM AL, REC TRRERE Lz 24, [UKIENE—EIfRo72 % &
Wo < heIUEL, KEBA WS Y57,

WETTO, KkomBrirr—oZia, [22], asanetms, [23], dks
Sl IR L =R, [24] ©o %,

W To, KKOWHz ¥ -0, [25], apsnrtsg, [2], smn
sh oI LR, [27] e 5,

BRI To, SAoWBz vF—oziug, [28], ampanrztg, [29], «
AoV BRI L B, [30] e 5.

IO 14 MBI aRERE, [31] Tz,

[22] ~ [27] oomene

(7) 042PV  (4) 048PV (%) 0.60PV  (¥) 0.90PV () 1.60PV
) 0 () —042PV () —048PV () —0.60PV (2) —0.90PV

[28] ~ [30] oomesne

(7) 0.32PV  (4) 0.48PV (%) 0.60PV  (¥) 0.80PV () 1.60PV
) 0 ) —0.32PV  (») —048PV (#) —0.60PV (3) —0.80PV
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(mems [1] ~ [32])
I RO, Q%HK, FOMW@E1~7) 82 X

() JHHEIZBNT, FHEOMBTREIUHDPUTE ) H—0f + VLiREZ LR35, 44
AT HERAT AL —OEFBEELZ E 5,

M1 Lok A 4>, 2MiokA 4>, 1oL+ Y I2a)RTwiEofliabee LT
BOMNLLOE, KOMERDT~HD ) b,

DIRER:
LtiDk A A+ >~ 2Mli Dk A + >~ LfliokEA A+ >
(7) ) F A RTARYT A Wk
“) FrUTA AT L ERVE S
(%) AT A AN YT L T
(=) A7 A TIVIZ=T A W
(+) RT ARV A AN TN 7 v %

B2 FUETREZHOESZELEALA Y OMAEDLEL LTRDMEYZDDE, ROME
BOT~H0 S b b —D .

DI
He, Li*, O* 4) Ne, Ca’*, F~ Ne, K*, 0%
Ar, Mg?*, Br~ ) Ar, K*, ClI”
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13 Mg LMliEFBAF UEFOILHERLTE LTRODBEY R DDOE, ROWEHEDOT)~HD 9

B b,
DI

(7) K ) Ca (%) Al (= O ) Cl
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(2) BARBYEEREFSEERGEZRIET 58S, AETHZ51 &2 2MSOMEEZXL T

Who TD72, MEEZERL TOLEFHOBERBMEDEPKRE 25 EEZORMEITBT
BRPEDKE % B MIED K Z WKFLEW T, B FHICKEREEVRREND ZEDDH 5o
¥/, EWELOMAF Y ERBAFT UAETEEL T URRETERT 5,

M4 EHEEL T2 EFHOBERBHEDOANREVIICHER7ZzSDE L TRHEL LS D

&, ROMEHOTI~HD S B b —DHA,

DI
(7) H-O > H-N > H-F «) H-F > H-Br > H-CI (») H-N > H-C > H-F
(r) H-F > H-C > H-N () H-O > H-N > H-C

M5 %komEos b, wiks T [5] Wez. CARZ O bELLHE, FOM
BEREDT)~D 5 Hh b —DEN,

CCls CHu CHsCl C:Hs0H CO2 N2 NH; HCl

H:0

DI
@ 0 “ 1 ) 2 @ 3 o) 4
) 5 ¥ 6 v 7 ¢) 8 @ 9

M6 wkoftatodb, fi [6] Moz, [6] winzowkb@Lsts, Toms
DE)~ED D B h b —DEN,

H:0 MgCOs NH4NOs CH3COONa NHs HCI CH2Cl2 CaClz

[6] omn
7 0 “ 1 & 2 @ 3 o 4
% 5 ® 6 v 7 G
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M7 rur ikoA#ILEnOS b, kblbiswvor [7] <a 5. LARS O
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