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Essential Kanji for Science and Engineering Students
—Vocabulary and Example Sentences—
BLREFED T O EEHET
—HiEE & B S30—

This book has been created using 293 Kanji (Chinese Characters) that appeared most frequently in the
“Essential Word List for Students in the Science and Engineering Fields” which was created as part of the
Nagoya University International Students Support Project for AY2017. There is a high probability that the
Kanji and vocabulary presented in this book will be encountered by Science and Engineering students in
their class lectures, experiments or research activities. The Kanji list has been divided into 14 sections to
make it easier for students to learn. Each section has 20 to 21 Kanjis. Each Kanji has an example vocabula
and sentence. The vocabulary was mainly selected from the“Essential Word List for Students in theScience
and Engineering Fields ”. The example sentences were selected from a series of resources called
“Understanding Lectures in Japanese: An Academic resource for International Students > which were
created as part of the 2010 4F 4 o & K 5 [H B Ak #0553 % fif 5 2% (Available in this Link:
http://lecvideo.ecis.nagoya-u.ac.jp/) . The Kanji contained in this book are useful both as individual Kanji
and as vocabulary. We hope that learning thesdanji and vocabulary will build a foundation that will enable
students communicate more smoothly in their specialized field of study. As a rough guide for G30 students
in the 2nd year and above, we recommend learning 1 section each week in order to finish this book in 1

semester.
This Kanji book was created as part of the Nagoya University international student support project for
AY2018.
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H<TH purpose, HiXZo H E’Jé" EETZ)?L; IZHRRBROM LN o T2 b O TR TE T2,
1 E E object, aim o . o . .
In earlier times, experience and intuition were used to achieve this purpose.
MALTE 25 h TE L1y Lokh b R
AL T & scientific, LML, Znab o LB - S BRI 35 FEEDR D HNDH I8 ~>TET .
7L scientifically o )
L1 ) However, more scientific and efficient processes are now needed.
N “{iﬁ LHETE  Hinnxr x LALES
L) Tx cyclic, ZHUE DU D JE I A N Lo TR E DIRE TH S,
= 1 A7 periodic
) This vibration occurs due to the periodic excitation force produced by the engine.
i;g (/‘3 7 international /;- ’?% /3 effective f: f,ﬁé 7 technical
AE T
. ST K xr22-0 B, WEO BRI Co s,
/\1:)11(’9“5) analysis
2 There are two major targets for analysis, one is separation and the other is detection.
T
AR ?Et?@ i, ﬁiﬁt%‘?&ﬁ%&lﬁ/\fcﬁﬂﬁ%&ﬂ? iﬂéké‘iﬁ NS
N ﬁj\ E” area, field
L1 97 In mathematics, analysis is one of the major fields along with algebra and geometry.
o
san0 L T uffﬁ‘é-ﬂﬂﬂ’j@ SN Lo COBAERT B,
53\32% (‘3“5) division o -
Cells can created only by division from a pre-existing cell.
2 o o Sl 5
AN separate (v.t.) A YA understand (v.i.) 5 i (%) distribution
29I Ly DDA TOWLTE C
<A . ZOETI EVSIE H F'EJV)%F@%:%I Il wﬂ KL=bOTHD.
2 ,r characteristics
3 The model mathematically describes the input-output characteristics.
. . féé): RSO o S R A . v bl ii\/uﬁf
ti%ﬁ[‘“ diversity, T )Y AZXDIENIE ST, EMDZERMEN G ERLZESNDHEEZ R DN TND,
L J] i vanety It is considered that the diversity of life is caused by differences of genome size.
LAGUWEN 7=
LA B - ﬁf” Eﬁﬁék% JE%L“CI/\ZQT*—& IEH i@m“T“‘ﬁ&b\Z_i@—
g* 'I\i reliability
If both precision and accuracy of the data are high, it can be considered reliable data.
3 no2 L possibility, s erformance , s Jacidic * neutral
Al RE probability PEAE p b7 L alkaline
BN bk
~ ko change, turn, |HL, %ﬁ—( ;7'775>7Jn>bh 3z, iiﬁiﬁ)ﬁﬂﬁbi“g'
4 Zﬁé’ﬂ: (j‘é) variation .
If a force acts on a body, its momentum changes.
?5")2}1/) <HMA ?AZTE\NAWA . L ﬁ,“_‘é n» .
Lom < . . 1THNC XY, ZER OB E A XML TR T DI ENTESD.
AL (47) visalize
L1 /f h Using matrices, spatial linear transformations can be visualized with vectors.
AN < el Z el HELZINEIEL
o s o RS b st IO A HR L S A2 A T T8 S A 5,
,{ % compound
A living thing that uses surrounding organic compounds to get the carbon it depends on for growth is called a heterotroph.
4 > » s
(4+3) enhance 54 (45) modeling ﬂj'% chemical
ESAURS L VLT A
ol */Tﬂiﬁ%ﬁ@?% Hﬁ%%zﬁﬁﬁfﬁﬁﬁﬁ# %'I%'Eni‘c?ﬁfz%é
%ﬂb most
5 The most basic of the material tests is the tensile test.
Sn7Ey go/)ol
soEn b peak, Wjﬂ @&ﬁd)é& ’i’f %%‘-EEI/‘Q
= X KRAE maximum . . .
L1 Hi‘ Traffic flow at the maximum value is called the traffic capacity.
éb FWiok) I B /AR )
svnEn iéli%%% fé%#é i@#ﬁﬁ EPTfT?thb YET
%Lﬁ— recently
Recently, there are many movements all over the world aimed at biodiversity conservation.
5 IS .. sV . Sl xHn ce .
7 minimum B maximum, best /Mb (%) minimize
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e RE speed
6 I 5
The acceleration of the object is expressed by the first derivative of the velocity or the second derivative of the position.
INE ZNENEIY OhWiF A
goa limit 5577kU*fﬁﬁtl:{iJ?“énEfﬁ@HikﬁGﬁ%klﬂﬂﬁﬁf& 5.
S IR
L1 X The maximum stress in the range where the strain is proportional to the stress is called the proportional limit.
TAETLZ) S99 TWIH  Lrilxd
B AL | m?ﬁ%# i(mf“ ;atof’f{l:b ML,_JE}T i{mf“?%J:ﬁﬂ‘é&?%?@ A B35,
=) J& temperature
Electric resistance changes depending on temperature. In metals, it generally increases as temperature increases.
6 \ L o
~ }iﬁ: degree, °C Lgé A }iﬁ once, twice *ih t;r degree, extent
. Sz A=) fc <E Linh HEFL Loy & v ) \Zﬁ) C;rb‘%_[:
wob position, WHERDNLENT, W EEZ TR L, FIINLE x=0, y=0 22 TITDH THEAELET .
7 (AL location
The position of the object can be calculated by integrating the velocity with time and applying the initial condition x=0, and y=0.
D TAVDAEE Sk Bk W
VAN . E +, &)6% OD%E@EQE** J”EFFJ‘J“%)%%:.:?
€L Hfr o
L1 /f ) ! Pressure is the magnitude of force per unit surface area of a material.
Vo lfA Todr WE L
Sl deflection,  —f%IZ, & _Jiéﬁu iﬁéfF'ﬁHJ_ WZIRAFT LD THD.
A displacement . . . . .
In general, the deflection of a wave is a function of time and position.
7
~ {\L place ?ﬁ Ay L\ advantage %?ﬁ electric potential
o ;ms»:a R S o
ZLE organization, fifleli3 i EEITAEHE CHILARTZ > T2,
3 fﬂﬁ& structure . :
Cells are highly complex and organized.
P combination, |-t AORNIIE S X 2L AT RO AT, K OGECOBE DM DI LD R AR5,
Y
FHAEDE(D) combine
L1 J ﬁ The nucleotide bases inside the double helix are paired in specific combinations: A with T, and G with C.
" -
RO assemble, 7!<H’ ijJI]I’?J{‘HL Tﬁ/\i)%ﬁ@-% <7,
AHANET (D) composition . -
Wood is easy to shape, assemble, and join.
8 <l o ERC L o< .
W% recombination kAL framework, frame FER A mechanism
. Uf])”)iﬁ/v‘fj:) .t DU Lod
v G particularly, | JEBR#E Tl i*ff Eﬂ?ﬁ‘ﬁ%fd‘@é
- especiall C . . .
9 P Y Lighting is a Very 1mportant part of the visual environment.
MM ZHMS _LpanEos _LwEs
Y features, {K%I%@%ﬁﬁ@ “3 CHALEEL VD FERHVET,
%‘:1 characteristics . . . . . .
L1 % Chemical engineering uses a method called unit operation as one of its features.
. SADKDATH Lpr&EipidH &<
Lo particular, = A BRI Egﬁl@%ﬁ'ﬁ%é}fﬁ“
SHLIPAS special . . .. . s .
The trigonometric function is one particular example of a periodic function.
9 Lo nature, L . . < .
S characteristics B singular, unique D particular, own
?ge‘ 555 ~ATL Hdbd _
59D foous ofl. note I %L%@'ﬁﬂ‘/ E LTHELED,
10 TEH (§%) focuson. ,
Secondly, let us focus on the deformation of structures.
VEEIINK TeL
5015 ﬁ?lhﬁﬂl%@ it L, Ry OF e Nt 1‘“&&5@31’!5%35’@6 LT
g target, goal
L1 E The objective of Control Engineering is to make a target system achieve a desired task.
NOE)TE N V& 2} . "&L ‘/if.t
veow {Jﬁ%lﬁﬁfi*ﬁﬁaﬁ@ﬁiﬁ%fml LEF. o BEZA—F 747 — Rl
—5H the first
I will introduce a number of typical compensator types. The first is called feed-forward control.
10
‘i‘i /“é) . %gﬁ second, third é ﬁ@ scale, calibration s purpose, object, aim




Vo 7anbhipd sz"/\/

<h point E%thfb\é{/lbﬁgqj@ =8 @Fﬁ i%%@éjﬂj ;%‘?LVEOTU 5.
1 o The pressure acting at a point in a fluid at rest is the same in all directions.
O TAROPATI YT ERelo I
%UT 4 advantage K AR R ORIz T L £
L1 o Next we will explain one of the advantages of transfer functions.
I ((7‘01,1") TAETEEL 7}]‘/\17{;
A Th eye, CZCUEf f D U @f}f _Ob\‘f %iﬂ EO)EE“\ PHEZTHET,
Bl perspective ) . i . . ;
ere, we will consider the electrical properties of crystals tfrom the perspective of electron orbitals.
H 1 consider the electrical prop £ crystals from the persp fel bital
H NN (+5) service, EU contact, point ?gw top, vertex
PN inspection AR > HAR ’
next OF Lwdrhy FALA R N DU
?JE\; follo’wing QMBS D)UYV S taell VCRIAL T
12 subsequent | Next, we will discuss bottlenecks, one of the causes of congestion.
BHUNDUNEH
L Aduall LRGSR i/)"\’% J% Lf£<f£0'fb o7z,
\h /k% c‘— gr y . .
1/ /\ The previous nomenclature gradually ceased to function.
BELE T L Lidax mp & N
G dimensions H FORDIHR2PEOTNS v (v, 3) BdbELET.
JG.
1 We consider the two dimensional flow field v (x, y) shown in the figure right below.
mg‘% sequential i?j{[ﬂ% 7 secondary %J)& homogeneous
BB R o Ak NOZ5 L Bpb (B C50RC
/%L equal RESDFELST, MENSCH722ODFATIR I DAEAB T 1L,
LU
13 A pair of forces equal in magnitude and oppositely-oriented to each other is called a couple.
5
L5 . B 5'5 b)fxb\zb 3 TEIND, ’:JZISV\] 1L \_%ﬁ%aﬁu TIRETS.
e %’; ~ equi-, equal
L1 % Since there is no electric field inside, the inside of the conductor is equi-potential.
L 34 kY b ZHEL
A E7, DHEOY AL AEIRNAZS ) 5L TH>TNT, RNAZEICLTDNAZ AT 5.
Moreover, some kinds of viruses have RNA as a genome and they synthesize DNA based on RNA.
13 .
%}%@ equivalent %;ﬁ equation i/ %_chﬁ equal, even
1 TAETEEW bbb,
S mark symbol, |- o5 ko r BRI 25 >~ s WV B, s TR LR, B TR
fvesa ;
14 notation A vector space with such an electrical property is called an electric field and expressed by the notation E.
Huio \‘gg/iui’)zii Laofn bz
b g code ZDA,T,G,COBLHN DB BURTE RO IER THY, B 528> TOETS .
=z e 7 .
L1 "5" The 4, T, G, and C sequences form the genetic code and the code language.
15 no  Tima eI
520 sign. code 24T (FE2IF2H) RS DEFFH NPV ET .
7 ?
The sign of the matrix changes if two rows (or columns) are exchanged.
g = g
14 EATH LAZ . TAELADS . .
o number 15% signal ELEE electrical signals
< Hob isiAt_’) M pE LpiET&
Ibﬁl fimes HORFANT BN TE A DIGE T BRY TREEIA TR0,
15 This response appears only once during a certain short time period and is not periodic.
o B#IEI oD & Th
SFE sz coaton, um F, PR A2 180 RS T,
B ]
L1 @ First, the central bonding is rotated by 180 degrees.
Nnsb  E5h
? uEgi circuit ZODJ:O&@ER%H»:HE%EU\O
8]
Such a circuit is called a tuned circuit.
15
I%) 7 turn, spin, round ﬁﬁlb\fﬁ (4+2%) recovery l%[;ﬂie (+32) avoid
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if@é% 1= Oﬁl%ﬂbjk@'fﬂiﬂ’w HLTETVD,

NZE or more,
16 LA - That's all. .
All organisms are composed of one or more cells.
xz< LER b
v or less, AL—2—DOHANILL T D5 2D/ — W ZjE>TROET,
\ LU following . .
L1 J/ /< Slater’s rules comprise the following five rules:
BN AR A AR
NS besides, ZDEE, SONTH G LUSMIEBLEE A
'U\y\i‘ except . . . .o
In this case, the part besides the constricted region is not deformed.
16 N previous, w - thereafter, N within
LRI former LA F"‘- following VI
. Iok b N 9IEFPIL %
nu Ko7 F—BRD S5m0 i, HAEDY AL LD ETT.
1'§|J example
1 A familiar example of the Doppler effect is the siren of an ambulance.
e L L S AR ~
e Bl IR ERNOREN TR EE R THELLD.
ﬁlj Z 13 for example
L1 /f§ ]J For example, consider the body shown in the above chart,"
N B #30x< N DHODAT
o n . OF BN ENEE, JETIEOT 2L FIRRICHD.
I 1'§|J proportional
When the strain is small, the strain is proportional to the stress.
1 29 Wi FORARM . .
@ common —1 an example Wil illustration
?i? éb(é: 'Aﬂ“ﬂff)lf\ RN ST o /;/v/’(}‘/ii/u RELD
5o prerequisite, |IRI%, ZOH DA IR T DI DI R RI KA, IOV THIRL E 7.
18 AARTR essential
Next, we study the partial differentiation which is prerequisite to understand the following concepts.
5 5D L oor £5%
55 I E 7 VS — TR DRV ERET T,
NEE Vg unnecessary
L1 ;]' ~ Filtration is an operation to remove unnecessary contents.
s b rs b, RS Cb,
AR Bl irreversible
v Hence, the friction causes irreversible change.
18
(e not-, un- Ly /f%fcﬁ unstable I (F%) lack
VRS 5
% nothing, AETXW'CUWK@%W iﬂﬂib
19 eV there is no ~
The is no increase or decrease in the quantity of water in this domain.
AN o DEAEN ~An TS
o afB/u fjb( iofinite r 3= AT AERRNS T FAERNKE TR T DL THD.
L1 @‘ . The number r is an integer which changes from the minus infinite to the plus infinite.
AN RAA VolEATE  E L R
5oL . FEAPEICOWNTE, —REICIER T 22N TEEE AL
Yl (§5) enore
Viscosity usually cannot be ignored.
19 .
/é‘ﬁ,\, absence of ~ 4%;? ﬁj% dimensionless fﬁ;? <"‘L“ Wz randomly
73“ 7)3‘< /S A ENDL <bHh
DU . Beick Wﬂt%@&iﬂ :HF.% _k%b‘kb‘j_kfﬁ“
;L'g rl%‘» \z very, quite
20 This underscores the important role of analytical chemistry in science.
SIEATE  1E £ s
O Lo o \_UDJ:Dfi?FﬂH}ﬁEg%I@ﬁ 7713, *F}xE’J j%ﬂ%/lexit TV AR IR E LRFEND.
'5 SE non-periodic
L1 ‘? F Such a graph of a non-periodic function is generally called a square pulse or a pulse wave.
SiEAD
o ¥ . if’ﬁ (B3 @%Hﬁ(ﬁ*}fﬁk%@ ﬂxﬁ%’fi‘bi@‘
él; [ﬁ] Yk mhomogeneous
In the upper part, the above-mentioned inhomogeneous equation and its general solution are shown.
20

non ( ~ group)

Of=nL ) . O HoLp{tn

JE A asymmetric JEFE S incompressibility
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Vo lfA EPS O BRLL /u
VoA - 1THNX j( iODj(b‘%?Ti%éé’b EJZ li/J i%@ﬁifiééé’bé
. ﬁlﬁ \z generally
21 In general, a matrix is represented by capital letters in bold and its elements are represented by lowercase letters.
Bl IV voTy DATH  LeHEnATH
AR constant, I_Jb{ﬁﬁ/ﬁ‘*ﬂi@ﬁj-ﬂa'ﬂ\_ i‘%ﬂéfﬁ?ﬁ%ﬂﬂﬁ@gg{kh‘?
—ED uniform . L .
L2 — We call a function where the same waveform appears repeatedly a periodic function.
. [N ~SAFN \\;:?EE; < WolEH Ik Bk 2] . L) . 2)2 X7 A
Vo lES while, on the =27V —MNIBIETDETOEBNELLDARL, —F7, ST RERMOFAECTZITHBNICED
- other hand
The deformation of concrete is extremely small prior to fracture. On the other hand, steel can stretch considerably prior to fracture.
1
b first, primaril e match, correspond e only, unique
DT nizh LSy AT 2 ém\
~AUL transform, TR, ﬁx’%@% Wﬁxf%é%’f\tﬁ‘ *ﬂxE’J ke ﬂﬁi@ LEND.
29 B (T 2)  deform L . o .
A fluid is a material, usually a liquid or gas, that easily changes shape.
G form, INHDOT j:i’ﬁ%xjhk 0, 7k7ﬁﬂ¢/\€’ L’Cﬂ&ﬁkéﬂé
S (97%) i
2 i formation . .
L2 % ; These palrs are called “base pairs” and are formed by hydrogen bonds.
W fouy oL
wih ?‘/\’C@ éﬁili %ﬂ%ﬂﬂbﬁ/&kéé%ﬁoﬂi@ éﬁiﬁ CEo TR SN TUD,
T form, shape
All chromosomes are composed of two chromosomes (one pair of chromosomes) that have the same form and size.
2 EIE T A . BTN
EHE square 114 round, circular 3 AGES) mold, produce
WTAIAED  BESEAOAED  SADA
Br<EA . . A=, %_57—@@%4“:‘&1%@7%?7@%@@] AL ET
IE;%V straight line
23 The ball screw changes rotational motion into linear motion.
b DXLoAd 7z 955 L KA ©
B <p curve, ZZT, F‘ﬁk iﬁéﬁ?ﬁ)@\%?'ﬂ BIHRND S AE R T HBROZEESET.
) curved line
L2 v Here,a streamline is a curved line whose tangential direction gives the instantaneous direction of the flow.
THEVEEE WO A
%% line EP BRI E OB BB DB ~LIHHE L CHiEET
Vit
First of all, electric lines of force are drawn as a line from positive charge to negative charge.
3 FATL i Lets traffic | Loth mk r/m‘;;/v solid line, broken
7@%}'2 Inear Ef?@ Tatlic fane 7f7 * 6&/7@ K \7&% line’ dotted line
;71. ey /SZOL}? 292
%o‘a_ express BIELIE, bMWD %7 0 B chl -5 £ L ET.
24 The density of a material is defined as mass per unit volume.
) NOVENS EVISEHI TS OETAEINED
0451 (+%) expression, |EAS)FOE THERIORB T EZN AN ET S, WP H%T@”
express
Lo %& P There are several expressions to the second law of thermodynamics and they are all equivalent.
A VB 13529 Wb
VEsBA Fjj _J:Dﬂ?ﬂﬁ“éjj :t % R e il _ﬁﬁfijﬂﬁ <.
il% surface
The force exerted by pressure on the surface is always in the direction perpendicular to that surface.
4 (o3 %) VxroL . EVOEIT . .
table FR(ED) express, display 1&% /chﬁ representative, typical
7+ FATA Loz BN
- KDL F A 0EH Dk, ¥, MR EL DR, FLMZENEN3SOERI xS,
B4 figure, chart
25 If we establish x, y, z axes with origin at point O, as shown in the chart, then F' and M can each be resolved into three components.
38
055 diagram, T@%if S @J%@ﬁ%ﬁ‘?ﬁ’%ﬁﬁ v \'Cuﬂé?}’bibto
X il‘% chart
L2 In the hakubutsusho fauna and flora were displayed as diagrams.
VB ~VBAT e % Lo
AT ground plan, EODIEH@JZO 2, BOMDEEFEOHITND,
- X plan view ) . )
As shown on the ground plan diagram on the left, tatami rooms have tatami mats on the floor.
5 .
f ;;Z map v ; above chart ;L;;:I_L. design drawing




Froho -2
%1 . 1 E?U@*ﬁjﬂﬁ _]T_‘/UT_E??’MT&@U\, ﬁﬂéjir'] _It/utg??%ﬂk!:ép
? rows, line
26 The horizontal and vertical lines in a matrix are called rows and columns, respectively.
PASITADS | BT
Bh_ perform, do, *ﬂﬂﬂ’j i%ﬁ%fﬂb%}im%ﬁ%
s = 179 carry out
L2 /T T ryod Cells carry out a variety of chemical reactions.
SMIEH D SNIHEITH . BT .
~uso BT MEFAT S OO B TEOT ) £ 55,
AT ('ﬁ—%)) parallel
“Longitudinal strain” is defined as the strain parallel to loading direction.
6 T . H5E5 . Lo2) .
1741 matrix 1TE(F3) action F47(F5) practice, run
f oo = -2
%IOJ columns 17 E?U@i‘ﬁjﬂﬁ ;]t/utg??%ﬁkﬂ?()\, ﬁﬂfjﬂ'ﬁ _It/utg??%ﬂk!:ép
21 The horizontal and vertical lines in a matrix are called rows and columns, respectively.
&x509
~eao thﬂJ TORBITNDTD, '?‘“To):“/?/'ﬁ’@ﬁﬁl% EE Y u%EV TIR%.
DI vl parallel
L2 ? ]J In a parallel configuration, all capacitors have the same applied voltage.
DTAL EHIED
Beno AL, DNAZRRR 5=y hORSTEL CRS LTS,
AUA (F%)  sequence
Genetic information is stored as sequences of units that are composed of DNA.
! brino . how AN () .
A series 141 H the first column Y] series
~bA ~OWDA ChY bbb
250 dentical, VI CORELE, Tl EOR—0Mh b2 0 FEEOME LA TR,
28 Al same, equal
An angle in a plane is the figure formed by two rays (half-lines) sharing a same end point.
B2 ‘«7%0 Cwpdicgd LIz )
B [FC# T, (,\(ﬁ?{ftkéqfﬁh\{%{mf 147‘)‘5'\:7?5\_&75‘/\7535
=i same, equal
Lo I jwj l Even at equal densities there are differing speeds under congested and non-congested flow states.
vt also, uﬁ'ﬁ = f\ﬁl\ﬂ/@ﬁ%%%’)kﬂﬁ# g, T“ﬁ \{ﬁ%%f%é‘bé
AIIRFIC simultaneous i . . . . . .
This notation has a characteristic of a vector and also is a kind of differential operator.
° A joint, =y equivalent X)g—) congruence
Z=In cooperation AISED q IR g
Bl . DNA7» % 1%57//\7 ’?ZP/\Ekéﬂ“L%)?b JTIEHVEREA.
IE:J% directly
29 Protein is not directly synthesized from DNA.
1304 FUBIC 1E5T
Tubg perpendicular, rjj ui@ﬂzfﬁﬁqéﬁ i % \—%@i"%ﬁ uﬁﬁfijﬂ"—] \—@K
ﬁ IE fcﬁ vertical
Lo I The force exerted by pressure on the surface is always in the direction perpendicular to that surface.
3 b7
brogun . X \—T?“JZQ Z /\ODEH: _JIOT;E:&%) @I\Jll/%ﬁﬁb\é
E?% diameter
As shown in the figure, drills with different diameter are used to make holes of different diameter.
9 HrolH Hroid . 7B .
HZZ(42) orthogonal A right angle A review
LDl
c . ﬁ Ea@ﬁﬁ?b‘ﬂbf%t?ﬁ)ﬁfié%ﬁ/ oV \’C%K’C#i‘f
724 different
30 We will consider ions that have a similar charge type and a different charge number.
singular LN TR ZAEOL R 1A A EON e AN =1/ N
ro<n ; unique ’ FEHH) R IE S A IO T 22RO X7V AT REHIE, Z ORISR [ U Tl E8 A,
N =R i ’
L2 SpeCiﬁC The two polynucleotide chains with specific base pairs are not identical in either base sequence or composition
2N\ oy ﬁ/VLKU N ALY )
DL i, BRI DRI E AN OF B\ TR L E T
FI%‘» abnormality
Finally, I will explain about human diseases caused by abnormalities in the number of chromosomes.
10 A . ~ A .- . AR AN .
o5 difference 75 variation B isomer




Kz, ~IMUREORE Sz ST RAL S

& difference,
31 = gap . . .
Next, I will explain the sum and difference of vectors.
Vofnas L & R aED
EER NARZED IS A 1.
s BAE(TD) cross , . .
L2 Geometric configurations, such as interchanges;
L . eV hoved Sofly 2 & = N £ EhEIES LE) LD
E Y S velocity RPELIL, Bl CODIIRIGRE DD D551, EAWIR I ZECHHEEDZETHD,
WETE differential
Viscosity is the property that shear stress is generated when there is a velocity differential between bodies contacting each other.
11 ,
gjg;j:% error % Eﬂe difference {%% deviation
VEHIDAY IS Ho VrHdA HI{EHES Fotn
g et KA BRIV RO K L FE B 5= 1 ko TRAET 5.
. Bl (375) comac , ,
Surface forces are caused by the direct contact of one body with the surface of another.
S T 54TH M HSo #oTH NIHED
w05 L AN TR, RO T EEASEAIM TIETT.
\ /5\ (-g— %)) connect, joint
L2 #% The adhesion process is the method in which multiple work pieces are connected.
HAD
SpHo @}if[\f EN W% i’ﬁb’(b WiE%%z]‘/ﬁ) 1575) <if%l%%ﬁéﬂé
Li‘ﬁ (-g— %)) closeness
In this reaction, the closest ions are cleaved far away.
12 EoTh tact point £93 0 1d ohad dhesi
PR commactpoint | () we BEA (1) adnesion
e ZEw) l;tb\i;b;_,i: N Zomp .
o BIZAE, PRI AN COH AL 7T Z e M TEET,
33 ZHL(35) exchange
For example, it can be considered that breathing is gas exchange in the lungs.
Lx a0 m:mo
bio2) ORI B, ®F$§§fiﬁﬂ BN THDHEN.
S rthogonal
o ER(TD) °
L2 X When these relations hold, we can say that this function series is orthogonal.
RANNELITHD )o; RADA  ~VOEA 0D
2503 Y HAZE kL IHEER] DD — El 0)5& E%m % 5.
2330 traffic
“Annual average daily traffic volume” refers to the amount of traffic flow on an average day in a year.
13 U . . o7y oY)
b2 intersect (v.1.) 2R () replacement A5 alternate current
~PEAECY C2n A~ A %<2: <o
~uEL ST = R T e 2 ’J f“?b\&)%;
7 A average
34 There are two types of average speed: average hourly speed and average segment speed.
WX fy LA BB &i{ |3 <
o fat ZOFRITFDIR M SR ER &> TELR TS,
ST Foly M
L2 ?‘ The house is made by digging a big hole in the flat ground.
7] A Bl 0S5 oo ~) L
~wso BRI, HL@@F/\X":EU/‘ WEATIZZ2 D ED1EH<,
AT ('ﬁ—%)) parallel
The ring is drawn such that bonds of the same color are laid out parallel to each other.
14 Fusi . ~ED 2 ~WA
IKED horizontal S5 A—psL M, square meter b plane, planar surface
] TAND BHFNDY)  BASA
Epwo homogeneous, *ﬂﬂ?ﬁlb ‘iu? i/\%l/’\/l/’(i'/j WAL T D,
35 iéj fcﬁ uniform
Small particles are homogeneously dispersed throughout the solvent at the molecular level.
FAD AR
~uEL i ik 701, BEC KL TR iﬁ“ﬁiﬁ@ﬁ%utébibr%
7 A average
L2 j:é] Let's calculate the average force exerted on the walls per unit area.
- o DREATE T AR TS SO T 777 A b RCH RIS RSN,
A %;fi equal
The two bonding electrons are divided equally between the two participating atoms or fragments.
15 Lo h EAZDH bal ilibri ~WEAb 1
Sleipa omogeneous P alance, equilibrium SEH i average value
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ATA  SVEI ST
§)/3 approximately, AR HAE LE A3 %Oif@DNA%;ﬁT% Ab’@:ék, i /32 m@ﬁé T7e0ETS.
N about
36 If you link the entire DNA in a human cell linearly, its length is approximately 2 m.
Lwifed | Dol ATE v RXEADY Uit
bR approximately, E] Z'KT i*’%ﬁ’)tXL@ff‘T:i"*ﬂxﬁﬁf A THRIAE 0){33:&7‘)‘7k T&)é
7f‘\/‘j about
L2 s @ Timbered house which made of woods is most popular in Japan, and we build about 40 percent of houses of wood.
el 0 constraints, 77y 7T —/LA| CEo RIS, E R Lofigai RSN Gl 1 vy S
%I 7Y (‘?—%) ) limited
The formula proposed by Van der Waals is limited in its practical use but has not lost its educational value even today.
16 £5 %< . PAARTS <D ..
%'ft‘ (ﬁ‘ 5) summarize %@;’f{j (wgv— 5) contract 7"{:’] %( divisor
Ve ZABEIFST b\ YA
By angle ﬁkfuﬁjﬂﬁ@fm“ﬁfﬁ\ é 0>4j< B BZ CHET.
e
3
37 We consider the instance that the angle between the string and the vertical direction is 6.
%m« right angle *ﬁ&f E ﬁi’f’f i{EiOD eeanl _xﬂ/fﬁﬁ (IR BT
ISR
Lo % In a transverse wave, a medium oscillates perpendicular to the direction of wave propagation.
YofzlvhK
nﬁ; angle 4?&%& B 2/5(75 ZHl Téﬁf@‘ﬁiu% 3/k7|: J}*'}ELTJB@’C‘?
The solid angle is an extension of the concept of an angle in a two dimensional plane to the three-dimension.
17 EnEs di | L g Shm<niTD trigonometric
XA lagona VU £4 Square —ABEC functions
PRANR SR
v oé_ video T, Eﬁﬁ%ﬁﬁibi@”
[H]
38 Now, I will show a movie.
0)@1) £ o z ) LUK EoV DAEL IR
g s :é’t%@ﬁ& ;@Rr“za‘:ﬁu\ EROFE], FEE, SEREITD.
FHE (§7%) plan . ‘
Lo lﬁ, These measures of traffic flow are used when planning, designing, and controlling roads.
hen ot R, WREH T 7Y — 8- WA TTE BN, B RAS AN R E ST,
] — E‘/‘j 7 uniform
After the modern age, buildings made of concrete, iron and the glass were built in many parts of the world, and the uniform style spread out.
18 ) . <MK o 7
[ image x X & (425) block, compartment HEAEN T make a plan
. RS RN
i - RUMZE ROV TRISARBE T ET
29 {HTU \5 similar o .
The shape of the drill is similar to the end-mill.
Y
M sinmilar Bz n e oo R EE R T 5L EbI . KB B S iU,
L2 { J,X He described the features of each species along with the points of difference between living things that looked alike.
bbb R EIZS  FALTE HDD
AL TE ) pV =const. TEINDIRANOIERNIIRIZ UL LRV,
Z‘L { > E‘ approximately
Boyle's Law as expressed by pV = const. can only ever approximately hold true.
18 EEA . AL imil . E L imulated d
L (F5) approximate il (+3) similar, quasi- B~ simulated, pseudo-
HIVE bbb BEDIEAL IS by HENRAL I
TALETN IRETRUZOPR YL T, & éfé%ut@#ﬁiﬁﬁééﬁifff
g"l% é{ chromosome
40 The red bar represents the maternal chromosome, and the blue bar represents the paternal chromosome.
XA
=0 sellow E@'@Téﬂ@/\é@ﬂi’ﬁﬁfff
L2 é h Bases are indicated in yellow.
o wBLg * . FOEL 02D Db
mw)f arions DNABHLIZH 8 4 2o A ZEIENTE, K3OBICES>TORADIERLEDYET.
VA variou
DNA can form various other helical structures and they change by differences in the amount of water present.
20 )
g color %_%é? brown ;Tg Lé light blue
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L2

21

/>‘9éf7) A S D AN S
go BUEClL, B R BRI, R PR L DM CHRS T .
EA system
ZIN
In thermodynamics the object under consideration is called a system, and the system is composed of substances such as molecules and atoms.
LITESADY
LIN) phylogeny, ODJZOfi;ﬁﬁtﬁ%fﬁb"C Kth)% RIS AR D ﬁﬂiﬁ’],u 'ﬁ%’%i‘%%ﬁﬁ”é LINTED,
SRIBL phylogenetic
Using a phylogenetic tree such as this, we can represent an evolutlonary relatlonshlp of hierarchical classification.
SVIES R ESHL VDA X :")\H):T% e
gy AP S LB RERD - HE 01 T R L A o LT s,
~ ~system
ZIN
Members of the )t system interact with each other functionally and structurally, and also interact with the plasma membrane.
RN ‘ orTE systematic, L .
,f A system B2 E’\ /I phylogenetic &‘[J SCr1cs
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Lh B D& 19529 XA
2D INIREFSNFELL, FHBRFHIZ2>TNS.

B size,
RES itud
42 fagmitude The magnitudes of these two forces are equal and work in opposite directions.
Hin
fage ) r 3 a JN/hENEEIT, aaiE' WX ri tl:fﬁJL'Cj(é°<f£O’CU\<
j(% v large, big
L3 : k The electric field increases in proportion to » when 7 is smaller than a .
I
. T hEE—7)5E .
i‘éfj( ('ﬁ—%)) increase b AHRTD
The entropy increases.
! BN . E s 5L N0 ISy .
Ik (42) |expansion KLy large part, mostly A mass-production
BB Hiy
t)Jb\él/ small riF0EVRES, 180N S<poTHNET .
/N A
43 These r variables are greater than zero, and less than one.
T
SuLso smallest A ThoHEV) FiTT%T?“Hi/J\@Euﬁ‘fEEH’UT@“
/N
L3 }J \ The smallest unit that shows the features of life is the cell.
B ES *lﬂ{i}f;b\ <Lk DD'_._‘ DD'___’
LJ,t 25 A organelle AEARR iw‘fﬂﬂ@W@%d\ %1@0)/]‘ ﬁlEﬁmT%)TQi'J%?H S>TND,
Nar B
Biomembranes play a role in separating each organelle from other organelles.
2 oL large and R . Lol .
7N small SN downsize VN J (ﬁ‘ %) shrinkage
§< many brzlizb i%’7<0)1¥§%§a Iii“bfé(ﬁb’(b YET
D
44 Our daily life involves many kinds of manufactured products.
B GLISussL  Ledth
= KRBTSO LA D THD.
%;;ﬁ large number
L3 %77 A gas is a group of a large number of small particles.
VRO ZENEIR S
E s . oM Eomlilien o s A 2 A SO
%%H] il multicellular
Organisms composed of two or more cells are called multicellular organisms.
3 .
%,\, multi- %ﬁ% 72 diverse, varied P multiple
FILx &)/vf U
< . DNAERNADE L ANO T2, 18 DR I B> TOET
/)\ 713:1/ \ few, little
45 Although the differences between DNA and RNA are few, they have very different stabilities.
VoL b Tes I R S
B alittle, less, BHA LA Y7200 RSIFRNAD S AL LA, BEHBESpoTHET.
JI> .
=4 lightl
L3 /)\ SUghty The length of one turn of RNA has shorter strands and a tighter helix.
L
n}&bj') (42) decrease {E&f%k “f%)k{tﬁi iﬂ 91%@”6@’( ar“ iﬁ’}@”é
JI»
=~
The density of a liquid decreases as the temperature increases because the fluid expands.
4 o
E\)% small amount E At at least 5 L/ii some extent, rather
KA
L heigh iy 70 ORI OB R A AT O L BT
15
46 “Shear strain” is defined as the transverse deformation per unit height.
IHEA LA
” . BRIy B B e R,
N —'% VY high
‘./J‘:' The substituent of highest priority is iodine.
L3 =, LoYLH S S
) highest “orEpsbY (Bhkm) Oholk FRBO, Eimﬁf»@'(a%é):biﬁ“
HY &
Here, the lowest point of the swing of the weight (mass 7 ) is D and the highest point is @.
5 5
%% high speed T;f ,U ¥ ;;ﬁ high frequency :I%LZ% high temperature
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3 Lrdg 5z Yol T Ay b LIILTA bl O W B LT .
AR B IZENT Al ML E R EAE S, b IRWMLEZ FAESEV).

o<
,fE_Eb \ low
47 The uppermost position of piston is called the top dead point and the lowermost position is called the bottom dead point.
I,
< S ﬁ‘FﬂﬁﬁAjﬂék TTE i{&—l‘_bﬁ‘%@é
{EE —I:‘ (-g—%) ) decrease
L3 ’f E(‘ When the necking begins, the applied load begins to decrease.
— . FAY o THhBARSED IHBAZST LA hel b
B low 770 ADIRIE, BWMEREDEND SRR~ BRI LZ LI TERNIEEZRL TN,
{131 temperature
Clausius law means that heat cannot transfer from a low temperature substance to a high temperature substance naturally.
6 TV TVFA . Tdho
pralst lowest I (9°2) reduction, decrease EE low pressure
[N 5AY
S {/M}’wﬁ‘ 1/ WX, {/n)}’b iEL{tkiﬁé
LD fast
48 When the flow velocity is high, it becomes turbulent.
BAN WD DR B A BATE
z <L velocity, RS ES r“ rjj {mr {;;;%r“f;k @gi)‘ﬁéﬁ"ﬂ E’J F"ﬂ L ;Tﬁ@ ’W@J@”E)
‘% LE speed I bulent fl loci d i h i larly in ti di
L3 & n turbulent flow, velocity, pressure, temperature and concentration change irregularly in time and in space.
oY . rﬁﬁéﬁ"ﬂﬁﬂfﬁ”éiﬂ/\@ Lz, 7]1] r“kw\, a 'C?'Ebi@”
jJﬂ W };-H_“ acceleration
The time rate of change in velocity is called the acceleration and is denoted by «.
7
%?é velocity, speed %% speed of sound ‘j\;% rapidly
7= AN iedh
%8 length ﬁﬂ%éétmﬁ“#;&f*ﬁo\#ﬁj =
49 “Transverse strain” is defined as the contraction per unit length.
%b long [0 3A Lo 1 FE 1, H oW ERENEE R E<AET
\
L3 % The angle of bending increases as the wave length becomes longer.
HININFVLE)  ARb
5151850 TT?'JE AL uTL?lJ:O uiﬁ(%’fﬁjﬁﬁ/«lﬁ ;]f“\t%)@f@”
E jf 2, rectangle
A matrix is a rectangular array of numbers as shown in A.
8 EINCES HHEd HEoL
I longest i (42) grow 5T advantage
195 HLH U JPoED
%g short iz, &E@’fub\ﬁ‘ﬁf NEEAETEHTIE AN ERE A,
FAA
NV
50 For example, diffraction is not apparent in light with a short wave length.
VoL b Tes I R S
P HEALE B ORSIIRNAO T PO LIS, BEBREOR>TOET.
_ ) < short,shortly
L3 ﬁ The length of one turn of RNA has shorter strands and a tighter helix.
HLE LY /Tlﬂ”)’) 7oy Lx
EhLx drawback, ko R FreLCiE, KR E ,LQF“ NG LARDZEDR BT BID,
SvAp) disadvantage . . . Lo
The drawback to wood is that it rots easily when the percentage of water content is high.
9
%f:ﬁ shortest %ﬁ%/& short distance %ﬁﬁﬁﬁéﬁ short period
d& DOIFNTIBS Lwd
05 , i{i“ﬁSI%L %bﬁ)’(ﬁ'ﬁ)ﬂmI@f“b‘E%fiﬁfff
[l: VY wide
51 This is a very important equation with extremely wide application in fluid dynamics.
Ty 1mp q y 1YY yn
=& T A
o5 spread, i 13 2o KS IR Gl T k3 B, 20 e B TR AR5 T
[l: i 5 propagate,
13 ’ A extend (V-i.) For example, assume that this point S is a wave source. The wavefront propagates forming a spherical surface.
VoA TE MAEEITH)
couE large area, | —HXAYIZ rfE‘FI%J iﬁﬂ(ﬁﬁ%fik @T'—ﬂZ@i?& ;io T%)I%%?E@”
N wide area
In general, “environmental engineering” is used to indicate engineering in the environment of large areas such as air pollution.
10 (o) . TIE0A . IO A .
KEA spread (v.i.) E T wide range N extensive
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BTSNV, BRI I E 5

%{

approach
52 As position approaches the charge the magnitude becomes infinity.
ok
approach V)ﬂ/ﬁ%fi’*ﬁﬁé’@:‘ftaa%0<ék ERBTLEID?
A
L3 Zﬁ‘ What will happen if silicon atoms approach each other and form a crystal?
CELDEAZ  EhhA EC BN
recent years TR FRIEA STV,
1 Carbon dioxide has attracted much attention in recent years.
near, close %i recently "'H’i& near ~
HFEV Vo FAT 7:5_/'\/ vx ) f‘o‘i le)s e
strength BRI, B ER OB R RO s TRER A,
53 The strength of steel generally differs depending on the amount of carbon that the steel contains.
strength COIRAFEBLC, R LB LR SRS R R T 5L TES,
L3 ;% Through such calculations, we can determine the necessary strength and height of seawalls.
LEDEE L
strong BB ttfﬁ@%ia <, e ﬁf;;ﬁ@ﬁiﬂ B
The electric field is strong at the point where the density of electric lines of force is high and weak at the point where the density is low.
12 EwUISY [ESPl .
force AL powerful ) reinforce
TLEVIEL B kB g5
weak EA n’*ﬁi)%‘fifﬁ@%ﬁ RS, JR%CFJT@%F' BT
54 The electric field is strong at the point where the density of electric lines of force is high and weak at the point where the density is low.
BALED
weaken (v.t) Tk, ZOOD{BZ@ UJ&UJZPE?Z&Z)&E@&)&?)U \ m&ﬁﬂﬁiﬁék%&)&’oo_kfﬁ‘
L3 55 Interference means that, a wave is intensified when two crests coincide and is weakened when a crest and a trough coincide.
5 5 Aol BIREBL ) Euv LadTh
weak point SR uté (ks TRE DR BA T B %J%‘#A%?KM@%,JWLO
This is the weak point of wood which must be considered when using structural calculations to design wooden structures.
a strong and %%Eﬁ weak acid %%f *7 weaken (v.i.)
weak Y B I5 o
RS
cell if@é% 1 O?bl%ﬂuk@'fﬁiﬂ 75 HTETND,
organisms are composed of one or more cells.
5 All org posed of 11
l:‘;’)(éb\ I .
o detail ZITE, I = ANV B IDFERIIC A TOEEL LS.
L3 ’%HH In this section, we learn about the Carnot cycle in detail.
FEen Ny
long and thin ODHO)J:O z, RUAE— Ex TS, H'r ﬁ)iﬁ%b"ﬁ“
Generally, the drill is long and thin like in this figure and has a low stiffness.
14 . 3 . SR .
thin DN fine, minute, small R detail
. . PKLEIDY D& <C§t -2 Tx  HLL JhEgilr
microscopic, |/ K ) B D R oo R P 2 6 2 2 R < DI A Ko TS,
56 minute, small
Many researchers have tried to consider the macroscopic properties of a gas from the mechanical properties of these small particles.
VLE) b R Ao VL)
crescone BB LTI AR IS IR NS R T, RIS ol R 22 T
A P | o o
L3 /fﬂ A very small life that can not be seen without a microscope also has various functions and features.
CRAEITOLE U ATH
differential W7 EJE%:@K 72U, fRERELET .
In order to solve the differential equation, we assume the solution.
15 microscopic, e trace amount, ) microoreanism
minute il particle WED &
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E stable
57 In order to process in stable condition, it is important to select a proper processing condition.
b 5 o Lo ko Riliic, 2L c iR I A e znve B iU S icas,
e Sy safe
> T
13 ﬁ- Chemical engineering is a research aimed at making mass production stably, at a lower cost and more safely.
<HWN Zh /:D’JL/ HSTENLED
- 5 guideline, E?)i‘ P&, /\T_% 0)*75“5 H Iﬁ’]ﬁ%ﬁ’% U‘Hj@” E ZCT@”
2z criterion ) ) ) )
Selectivity is a guideline that can differentiate the objective substance from the coexisting materials.
16
% unstable % ﬁéﬂfﬁ% stability gl/ \ cheap
Rozovo n-oHH-
in terms of,  EGHRICEBNTHNL—H ATV DRSS FazHTL I %, iﬂi‘/“J:{’EU Hjﬂ'iﬂ'/u
on ~
58 Theoretically, it is impossible to make an engine with a larger thermal efficiency than the Carnot cycle thermal efficiency.
£D BHoVEKLIoLE) & ) *:)* )
. _ﬂui®rﬁhﬂ%ﬁ FH1=8 JﬁEH@{N A uﬁ ‘féz %Z)\%é
mcrease
L3 In order to avoid any more pressure increase, we need to control the fuel supply.
FAEITN
increase, #é%{ZkO)#é‘H"}g(ELT Ymr%ﬁ Té&%%*ﬁ#f)‘d é<7§?§)
raise (v.t.) . . . . o i
The characteristic of semiconductors is that the resistance decreases with increasing temperature.
Y exceed, fras shown above = exceed
~ or more ERo RIS
Ed
under, below, J:O)): E—FOD):' ®{}IL Z)l:ﬁfiéi}%/ﬁi X, A Lﬁ{/wé’bkiﬁé
low .. .
59 When the upper and lower flow velocities are different, shear flow occurs.
down, B, J:O)H ZHDHIONT, "F% 6J:DA&$§TTL’CI/ \6“[3 0) EEVWET.
descending
L3 “Road sags” refer to locations where a downhill road becomes an uphill road, as shown in the diagram above.
EolEOLwHiz
decline, ZEREPIF 1T, $Eﬁ%ﬁﬁ[§$$g§ ;JZDQ QEZPE—FLT_&% ;ix_éf {%T%é.
decrease
Sudden congestion occurs from decreases in traffic capacity, for example due to accidents or vehicle failures.
18 ~ or less, Cro dd CE3 0 A der ~ conditi
below T up and down ~FHTF T under ~ conditions
PRLEL ORY BE
left @%Eﬂﬁﬂi#%iﬁ CRNTNBEE i3, i EELTb\i@‘Z) AL _ﬁ$%‘:bfb\i@‘
60 When the arrow in the figure goes from left to right, the system is expanding and doing work to the outside.
XpHITALI L L DHFEoLD l;t/uﬂ))lwtm‘/u
SR FAID P ETIR b BIRE b Cla el SO T A _Eiiézhéo
dependent
L3 17 The exact nature of the electrophile are not always clear and depend on reactants and reaction conditions.
V7YBH LK
050D Pk i iﬁfﬁ@‘//l'575"f 3{51E'J iﬂ@%é“w7/75’7f'§“
A on the left
The one on the left is an edible shiitake mushroom; those on the right are poisonous fly agarics.
19 X
ZZéE left figure i—ﬁ%m%ﬁf symmetric ;}%r)%y X left-hand direction
BLBHL  HE VEY T &)ﬂl;ﬂf . S [P AN 1 Lk
¥ right RKENDBFEINBIEZANTOD SN, A= 2B TTNb RO FEL S TOET.
61 When the arrow goes right to left, the system is being compressed and receiving work from the outside.
BEIZ . urwLE R
BE5 A . HERT<HA, E"FZ)%I\EIU&/QI/‘OM'C‘?
upper right
L3 The upper right is a tileﬁsh, and the bottom left is a golden threadfin bream.
E~h D~ Eow
5~ A right-hand side ®J§@E ) kjﬁ WZOWTHRHALET .
E 1 (equation) . . . . . . .
I will explain the left-hand side and the right-hand side of this expression.
20 . . )
43:—' ; right figure %ﬁ?ﬁﬁ on the right %%@ clockwise
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S A E LE O bbb,

O ROREET B N B QRD LI I E L ET

bib
%ﬂ/l{ \ new
The new symbol that denotes this denominator is defined as Eq.(2).
BH Lw  xrA Le ) S =Y L mEZ NATH
5 RAOFETHOEEAFOR T | B IR AR RSN DT A RTNT A E ST,
Bricie e
Names of both known and unknown species were changed whenever new characteristics were found.
new LA AE © e EHOEINGIENTIES . TToEx LA
LA LS . EMDOHDAN LT LT ENRHFEMEA LA HVOCRL D3, D LNIALREIC 2> TOEY,
y ﬁ. @ construction
material Formaldehyde and volatile organic compounds (VOCs) from new types of building materials have recently become a problem.
LA LA . " EhLA |
2i;}-l’-,\, new E?’Eﬁ mnovation % /I nove
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F90x<

ZOBIE. DRI, OF AT,

éééu > increase (v.1.)
63 WA
After this point the stress never increases, and only the strain continues to increase.
. i [ e ZENT
L g e i 2 B T x5,
L4 i% Cells are capable of multiplying.
. . + L mws Sbi SERLEL % Les & TAYIL L
5, increase, rise XDOIIIZAEEZE EEICE ARSI L&, AUDEEIIA-DEVIAIETHD.
i‘El‘a_‘ (vi/v.t)
When the magnetic flux directing upward as shown in the figure increases, an EMF appears in the direction A—D.
! Z 5 . . 25720 . . Z5L xS . .
#EfN (42%)  increase (v.i.) BEA (F2) increase (v.1.) BEHE (4°2) multiply (v.i.)
AT 5o 5 v PIHED
<h o add (v.t) 'ﬁﬁ/ﬁDI L, If’ﬁ% Jﬁb\ﬁ%bﬂzé r<H ’303313 ’Wﬁ/éﬁéﬁﬂi‘&f“‘h
64 MAZ | e et . - — . .
e deformation process is the process in which the work piece is made into the desired shape by using strong external forces.
Foln bhb <b L INEIVED i
<b be added HL, WIRIZDINoUE, EE =SB ET.
L4 D If a force acts on a body, its momentum changes.
AT A
= 5 . L RERERIISETUKE, D L 0T R R A B B M T .
i‘%j}ﬂ ('ﬁ—%)) increase (v.i.)
As load increases further, there is a point beyond which stress and strain cease to have a linear relationship.
2
N < o
I (%) heat (vt) fHm(3s) addve) wa(s)  addeet)
-~ I, KRR TOBOT dv 1A THDZ L HELTEs
Y@ A decrease (V.1.)
65 Note that, since the volume decreases in this case, the sign of dv is negative.
b reduce () HiR TR RO W32 e o O BUE LB R 1535% £ Tl BT DU b h) ET .
N~ D 1 o
L4 } = By eliminating losses as much as possible, engines which have the efficiency of 35% appeared recently.
X o, JEote 585D L;U; FALLS
%vztja (47) decrease (vi) GISFNRAET 2720, TAEYMOE RITED 5.
S A.
The mass of the work piece decreases due to the removal of chips.
3 .
I3 mcrease or S A FAFA .
HE TR decrease ﬁulﬂﬁ (+3) reduce (v.t.) NI (F3) be halved (v.i.)
g oTh REUESOE S 093
%E product PLIEDFENR—TE THIUTH N OREZIFLL RS,
H
66 The magnitude of the force couple isn’t changed if the product of P and / is constant.
Sl iDL E
rray (F7) integral koI 3, e F@F%’f"f‘_t%a#%affﬁﬂb ik K% b HL A TR ET
%i =TT
The velocity of the object can be calculated by integrating the equation for acceleration with time and applying the condition for the elementary velocity.
L4 ’E\ WhARE Xk v
M%i area E E %6% OD%E@EQEF JEFH?“%ﬂ‘J%:.:?
"
Pressure is the magnitude of force per unit surface area of a material.
4
s volume %ij <£‘3K positively {és;ﬁ, load, pile (v.t.)
VRAEITOLE DAL HUEL
Oy (+%) calculation, u+%: (B jj*ﬂit%ﬁ*<i@%)€\‘$j£n+éf¢-
calculate
67 Y These calculations are easier to do than solving differential equations
VEBIR VS ~AA Sho BS / D ﬁr A
}il\ﬁi’& multiplication L E RN e 5 2J5 M, i FH, WSS B, B syt S
A EEN DN
L4 é}’ Here, the Laplace transform, multiplication, partial fraction decomposition and the inverse Laplace transform are used as calculation tools.
- I E3hhdH
LhEL . SR R B LA BN, ZOT B A A BN ET .
L calculation
To derive derivatives is called to differentiate and the process of finding a derivative is called differentiation.
5 .
s UM(@— %) calculate %[J ) é’fﬁ'& division }E L% 2 % addition * subtraction
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P divide (v.t ~74i l:*?ﬁf'%& 575_’55& E'CQJOTJB@’C%%)
%U A ivide (v.t.)
Peak ratios are the traffic volume during the peak hours divided by the daily traffic volume.
BN ELS *L\(zﬂ:u\ AP
ik role A RN ifﬂiﬂ@ﬁk%ﬁk%ﬁmfé&iﬂ%ﬁ ST,
e 1 , . . ,
%] Biomembranes play a role in separating the inner cell and the outer world.
ENGel
Hoo divide, 1 "Et,cﬂ:%7 A, BE%WUJT: J— @Eu _/\il LCUKIENTED,
77 |:|'J (bﬁ—%ﬁ separat . . L .
Even for a complicated chemical process, we can separate the categories in each limited field.
bhdHi . bbb D .
EIPaN ratio, rate ﬁ./j 5| about 50% £|h,% break (v.i.)
VNGV R R Eron
‘f(l\ fimes 1oDAMD O EROMIED LTI I E L0 ET .
~ AL ~
=
If one row is m times of another row, the value of the matrix is zero.
TALBATEES O TALEL  bh b e S .
Hh o e . TSR ij‘ﬁ@ﬁib@ CETHEANVTRY, D TRWEETRLIZENTED,
3 1%? 2R magnification
4 ‘EIL' The electron microscope is used for visualizing objects at high magnification and it uses an electron beam instead of light.
FAdssLo L Lr<izundsy i
‘f‘i\ fﬁg double TG TIEC 3 eIy < (Ot PR e o
~r
[SRg=]
Meiosis compensates for the doubling of the chromosome number that occurs during fertilization.
?/Z%f " 3/4 times -f"]61ii about 6 times ﬁ‘%{ multiple
BHLEWY HoRALwIE) Tb \/ ﬁ/u@ﬂ)x VYo BAT
Jz:»tw > ratio AMF O FLE _xﬁ“Eﬂk SO G H DR S RE LI OET,
}4’\‘
The ratio between the weight of water and the dry weight of wood is the percentage of water content.
Vo hanl
5730 > efficiency FEO5HE, %3‘«5&]4— :t%?wﬂ?@mf“t T’Cﬂ%ﬂ&ﬂ’é\_kﬂf%éa ZET
ay }4’\‘
721 R In conclusion, the thermal efficiency is determined only by the temperature of the heat sources.
(ot
o2 refractive ﬁ@”éﬁf E ﬁi 0 ﬁ#— _J:ofﬁi}’)@i@”
)t:'ﬂ* = index . . . L .
The angle changed by refraction differs depending on the refractive index of a media.
Do . PLEVD D . »<ho .
~ R rate, ratio e enlargement ratio = probability
n CoplEh B | . Or nE
UIWM order BT DIER A A2 T-LE, AB & B A BVOBELNEERLAR,
U5}
If we change the order of multiplication, AB and BA are not always equal.
oF WEr  TLah Lo
c Tlé procedure I, FIEOFNEERLUET.
)]IE . Next, we will show a control procedure.
N
SEALBAN
W5 AL A . ?Ejﬂﬁmﬁfif}\ﬁ%mb\%?ﬁﬁ 15'7??'(@”
&%]”E N priority
The substituent of highest priority is iodine.
Cwh Lwil . CwALx
~JiE ~ order JiER sequentially &% order
swiEy n
B (g enlage R R AMEL 1% ISNUG PAPTRCFS 1t T Sl
IN
In order to see the cells, a microscope that can enlarge and view the object is indispensable.
Do
Pt r extension, SEARF ST, 2@17!: ST Téﬁf@*ﬁh& 3/k7|: Jf‘ﬁﬁbf_%@fﬂﬁ
Lk (97%) expansion
‘L\ The solid angle is an extension of the concept of an angle in a two dimensional plane to the three-dimension.
7o\ VL BALEY HOVE o UEY] ~OESZ A FA TR
? <E A () diffusion RO B EOTER DS 12 B LIE 78 R BIE  VE B R B,
IN
The speed of effusion or diffusion of a gas is inversely proportional to the square root of the molar mass if temperature and pressure are constant.
[P o) LD .
IR expand (v.t.) NS spread (v.t.) 17 (42) expansion
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F Lo

B, $ v{ﬁk%b YOhET.

= h .
=i simply
13 Wave motion is also simply called a wave.
SIUNA Toh 129l DY LA
Y 77 717TT@7%FH WHZET, J:DF“E AT Eg{'ﬁfi’f?élkﬁsf“%é.
W2 fo L easy
La We can get the input-output relation easily by using the Laplace transform.
A Ldh 728 WolFATE 73 SN
EALwh , D7 A2 i AU T — AR AIC Y =y N VSR Z L T ET .
4 {ﬁ@ 7 simple
This simple type of flow is generally called Couette flow.
1 AN . LA ST VRS . . i
=¥ iva unit B A ) unicellular organisms R words
nE IEEAS b l’/_._”j‘) (\‘;f/j&’/‘/ o FDDLNOLES
T . IROAVT=EAD 22N FHIN SR D AR (2 L TR B BN SR ST,
g P 7 complicated
4 Complicated life activities work by genetic codes which consist of only a few letters.
ZI95< 0 DVTA IHELE MUY ST 5
2SN complex, VLS BETIAA NI ED TS5 TR R A L L-b DT
S = A multiple . . . . . .
L4 R The machmmg center integrates rotatmg machine such as millers and drills.
TN ENE
%« I plural, several A TOMIBIZIE ﬁé%ﬁiﬁ@ é TsH0ET,
All cells share several common basic properties.
12 £355< duplicate, 52T | b EXSn licat
5 (4%) overlap B complex number Gl (42) replicate
~OHALED l;t/ul/j‘b‘ AN
AT . m BT A TH@@J%‘J‘%)M PEEZET.
MR radius
& We consider point P which executes a circular motion with radius 4 in a plane.
Eozh ity ey
BAYI R i bk 35 HE T, *%ﬁi i%ff\%?ﬁbi’é‘ho
R >z ZHE" semiconductor
La ;k. Semiconductors do not conduct electricity at absolute zero.
EA A . fﬂﬁ‘ im(mf%b<§§r7§‘ﬂ£—|‘—b 500 C%If“fﬂéfﬁﬁbi@“
ﬂéYJﬁZ?L%) halve (v.i.)
The strength of steel decreases remarkably at high temperatures, decreasing to half its original strength at 500 °C.
13 ) ] .
H. half-, semi- HEUN half B g first half, latter half
TENES  »
T i'CO)éE% iﬂj%% T CTETOET,
2T all-
76 All living organisms are composed of chemical compounds.
é“?‘b\/i’s\/ul, ST '_‘_’ ﬂ‘/?‘ SOLk A
gL whole, SUAT T iﬁi%nz@jﬂ'? s 1< R A ;btofﬁﬁi)ﬁ? _JE@JLTb VDo
N 41 overall
L4 i Gas molecules move chaotically throughout the whole space without any bias for a specific direction.
WITN  PAEAD I
o A 0)J:Ofiff%uE’Jﬁ(}lh%’i’mi{)wﬁgkb W, @k%af“ i Ekiinij‘
%éfi perfect
Such an ideal fluid is called a perfect fluid, and the density of the fluid is constant under this assumption.
14 i .
%g,\, all- i;:—fﬁ—( total, all %Z‘if& safe
Folz AT u Sofzn . BEAL «\L\/;')_[:::')Eé\
BB BRI B0 T, BT E RO PRI 5.
ELIE ﬁj\ part, portion
K Since the entire body is in equilibrium, then each part of the body is in equilibrium.
IMNHIED ILRIAELS  IE
jil_gulzf'u parts Eﬁ{ﬁi’@ﬁ s E@JEF%%P%%L’C%D §<0)*‘Buu7‘ J3— ﬁ‘ffbi@”
hvA
=] S E
La ‘%]3 In the Tokai area the automobile industry is developing. Also there are a lot of companies that produce specific car parts.
AN WV S8 & \'&E‘Z?
Iz;qu\ﬁ* inside REVETD! nfsomﬂfé‘o%ﬁb) %nﬁ?ﬁfﬂf“ﬁé)é#%?ﬁbfﬁkiﬁ“é.
hvA
[=]
This expression holds for both the inside flow and the outside flow.
15 L .
%ég% most parts :zBé ;I;Lj- parts, members T :;:Tg upper part
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remain (v.i.)

Hne L DF L AA 2N
NEBOERNTH, BRITFE>TLENET .

8 The deformation remains when the force is released.
A=Y vw\
EAVYH . ifofbioflgﬁ/%;’% Eﬁ/kb‘b \337;‘
~ ¥ Jé)aJ (-g— %)) residual
L4 §% The remaining deformation is called residual deformation.
ThAbAD, LIS E5% Hrag DI
»= TYVARTL | ifﬁ%’?ﬁ_%%\ @%%kb Vo7 [ 5"?’]‘4% CBWTHEFEEZEL WD,
;%»é—— leave (v.t.)
Aristotle also left writings on the study of natural sciences such as astronomy, botany and zoology.
16 EAEN g Ao . SpEr) .
AT remnant ~ ~ residue FE reverberation
;Jj_’ ler= ANz B E.
& BRI, BB 0 O T s LT
. ~pep b - |
Density is the mass per unit volume.
5 2585 A b
2ok correspond, |7 — )Ifk Srskpt= N )i@%( T T 57— A RO ET.
N2 *ﬁ (#6) equivalent
La To get a Fourier integral we first calculate a Fourier transformation which corresponds to the Fourier coefficients.
»
b OD{JEEIJ i T@E% BCIIDHTENTED,
YCiIbhs ey
This rule can be applied to all living things.
17
TELS proper, EALD . Lot .
NRLrAN appropriate 2 (43) in charge 4 at that time
. NAEED . 12} AT FED EOVPAELD
Qram evaluation, f)%ii@nﬂﬂﬁ TET1IOHIZ }\F'ﬂﬂo@%fifﬂfi@ﬁ%ﬂﬁ#&)oi@”
80 AT (%) evaluate
In order to evaluate the environment, we first consider the mechanisms by which the physical environment affects humans.
»ot T F T LA s TS, B Lo RIS 57, A 0oL B Ko,
{ 1@ value
La /f ﬁ The formula proposed by Van der Waals is limited in its practical use but has not lost its educational value even today.
Y i low price etz vorn ke L ki, 2L B R A e x sz A LU i cs,
ZAm7e
Chemical engineering is a research aimed at making mass production stably, at a lower cost and more safely.
18 Z 9 Mmn . AL » » T AL
B expensive 5 valence i+ valence electron
AN YN L TwiEhs L L b ~
?% alue s LT, Kooy oREHER T 3% R ER DI LENS,
H valu
81 Accuracy is a guideline that determines how far away from the true value.
ey Tah bbb
T numerical ANT—I% A&F/V@J:Ofotﬁﬁ%‘ﬁ% 2 S ENSTD F VEDOEMED IA Lo TRIND.
ﬁ value L . .
L4 L‘ A scalar does not have the direction and components like a vector. It is expressed by only one value.
ST A
%E price, cost PRI A 522 NEF > 7 DB LD B2 e E T
X b
Often the cost for re-grinding is more than that for a new tip.
18 5 ~NE LD Eoznbh
~i ~ value SEH i average value Mo absolute value
I,
L ot begd eSS Ns‘ﬁﬁ%“ék HE S R L5,
. [y (37 start, begin o | |
When the necking begins, the applied load begins to decrease.
RAAP LIV [:J:é/u ZHE L
gk‘&)é start (v.t.) FAVCITAED T i DR IRDET .
L4 ﬁ é Let me start the introductory lecture for biochemistry.
TNSWNES B AL WiEH  FAL R
o . {Zlifﬂi}i@/\f”k?ﬁié&’\ﬁ” EEbic %ﬂfEHEODﬁééfZIK@’FE;@?b %ﬁAiUiﬁ“
ﬁ'é?i%) begin (v.i.)
Mitosis and meiosis both begin with replication of the DNA in the parental cells.
20 [ 9V 52 FqV L &9
,\,ﬁ.L\ y) 5 start to ~ @J ﬁﬁ start to move ‘é‘@] (wgv— 5) start

23




83

L4

21

=%
X

RAYLY  HITYI FL

FESE DR b TR TEA LI £

LI end
At the end of compression b, fuel injection starts.
N 5 LB 2T Lwivrd
2082 (47 finish AV AINT DT, EAN D 2EELTUTRARE T 5.
D
In a four-stroke engine, one cycle finishes after two round movements of the piston,
éEbl\LW")“C% LT A~A Th A W
s L{f&oééa eventually, — FGREAIS, BBRFT T e SISV TIEBIC B ES .
BASHIE  finall
maty Finally, the specimen fractures at point e .
3 finish, end B . LydTh .
“ib2 (viAvt) “z 7 finish (v.t.) W end point
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LVl iE b HHhS  Horol
I case DYE, Z0J) Wk EE LI I, Witk E0 J’Eﬂﬁ“é
=]
84 In the case of gravitation, this force is called the weight of the body and acts through the body’s center of gravity.
yoso (47) bond DNAZ AR A2 T LA ETRIN LB, T )~ — 2=y MK TR & LT B RUERHC 25T B,
TE 5=
L5 é\ If we observe the DNA duplex at the atomic level, the monomer units have hydrogen bonds between their base pairs.
Ly By . Y be AN
Spek (47) symhesize BHHMDOY ANV AEIIRNAZ S ) LEL TR TT, RNAZJEIZL TDNA%Z BT 5.
(=}
Some kinds of viruses have RNA as a genome and they synthesize DNA based on RNA.
1
A ut ~ together 7 A balance 5(/ TN general,
~5bEs P g FIVEW aa ( ’jf;) comprehensive
N Sty
s create, IEUOIL, TN AT LADET VEERLET.
85 1 EJZ (#6) construct
First, we construct a model of the plant system.
o AANNNE N
n % ZDEE N=mg @E@{-ﬁ?ﬁ‘ﬁk@i’)
N EJZ @ SEOD hold
L5 )52 At this time, the relation N=mg holds.
TEd BB t::gx,s: ; 095 STIMIIIR
m\xs/;( component AMEZL D% /\be‘é@’C A 4}5( fTOTﬁ/J/%}jigftH@‘Z\%ﬁ HD,
A
Petroleum contains many components, so many distillation operations are needed to obtain gasoline.
2 ZoE . ﬂ‘b\ﬂ‘b‘\ ﬁg\@o
F (xh %) consist of Ak (+5) generate ST (%) hold
VR TnE
S define, ERATLISHON A Eé@ﬁftg%ﬁkﬁ%@EéTﬁ%Uﬂ ﬁ?ﬂé‘aéé’bi@”.
86 EF% (7°5) definition ) o ) L o .
That is, strain is defined as the number given by dividing variation in length by the length before loading.
AR Ty EpCh DA
'C’_L" (-g“}:)) fix &M 1 OFEELZHREE 2 F.
2= ETE
L5 ]:E A fixed curve with length / is considered.
LR B HpL pTh
N assume, ZIT, BT ORI NEINGEEIELTHET.
€ (97%) assumption . .
Now, we assume that the swing of the pendulum is small.
3 s determine 0o h ETn i
EDD (v.t) R theorem L TED specific
el
T (‘?—%)) gencrate 7Vﬁ/vkli$xfﬁ%%%07‘_@¥§)éb\ i"%ﬂ) LTAEY /XF'aﬁ”” cto’CéEEJﬁ’é
87 Radicals are atoms or molecules that have an unpaired electron. They are generated via homolytic cleavage.
TEABIIK L
Wig  genere (vi ) 113, BBk a5, wABE N AL SR D LT s,
L5 i Viscosity is the property that shear stress is generated when there is a velocity differential between bodies contacting each other.
$ILL)  HW
ZE% living thing, fﬂft Rk E o eIk BOM BRIl CE L E 2 B CET,
creature
Currently, we think that all living things on earth evolved from a common ancestor.
4 5 be born, [ESETIN A .
EENS occur (v.i.) S (425) occur HpE (45) produce, production
SAES 1357 ChIEA o R @5xc
{w, use 3ODEFDILER| DT, —HIMEODNF27EA]TT.
D
88 Among the three laws of motion we often use the second law.
feY/
i%bﬂé be used V=T HARNZT—7 /V%EO < ;@Jﬁ)@"t WZfEbiLET.
L5 /f i A linear guide is used to move a table straight.
:’){c’ﬂ’):éi’b\ L &9 EE L5 Uod)
{%J:)Eé (+7) ue A7) — N U T 272D I TR DD D,
It is necessary to reinforce concrete in order to use it as a structural material.
5
%b \7%: how to use %b \/\ use properly %b \%-( disposable
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720 = L FAsks 135%<

SEBO B3O, (EH - K EH o Bl e,

& x5 .
89 ﬁ;ﬂg (-g— %)) act, action 4 o . ‘
The third law of motion is the law of action and reaction.
ATH FAOED Dl L _E %5
x5 s operate, 1RE LITRB R DR IR E LB ETT,
BAE(T5%) operation L . . .
L5 Mixing is an operation that mixes the raw materials evenly.
T xp . Fow o<
10<_é make, ATV Y R MESL D,
roduce ) . .
P Gasoline and diesel oil are made from petroleum.
6 s create, PR action, motion, ZHEC KD work piece
TRk (972) construct E operation ) P
F AL %;ovdnyoko jelab]
TN complete B E A B0 BoSIRF L HARE AT DL, A% RSB I £ A R0 E A,
When the B atom forms covalent bonds with neighboring Si atoms, it is one electron short for complete bonding.
DIV ARSI
I A @J:Ofiﬁ/u\E’jfot{llh{dg%jﬁi{}lbfzr‘(kl/ W, \_@k%&r i Ekiinij‘
N ﬁ:/ﬁfi perfect
L5 ):’EJ Such an ideal fluid is called a perfect fluid, and the density of the fluid is constant under this assumption.
55 5< SOTV BADLES
A, complete AR O2EE T, MTIRME T LET.
56 T (9°5) (v.i.) . . . .
Piston moves back and force twice and this four-stroke process is completed.
7 \
%?;%%fg incomplete %%:E (+2%) complete (v.i.) i ﬁ);% EKZ unfinished
F&o hoT LA M B3N N ,3\ L ASAD J‘ En<s
~ A B, s E,nﬁ@lﬁ% TR AT Secnls At :ﬂ‘fbtﬁb\
o1 Zjé’f ('ﬁ—%)) change (v.i.)
In nature, all the phenomena, such as friction, heat transfer, are all irreversible changes and the reversible change does not exist.
WAHNS LA Db ap
A .. DNA iﬂﬁ Wb th % fotﬂgafi"%%< LTE, 7k 0)5 LS TRRIEDTE N EDS.
x ’jk?b%) change (v.i.)
L5 /x\ DNA can form various other helical structures and they change by differences in the amount of water present.
noEnA 7 oy
St LT [ T e e N | [
2&2@ ('ﬁ—%)) convert (v.t.)
g A Heat Engine is an engine which can convert heat energy to mechanical energy.
7 ~A . ~ATD
Ex% change (v.t.) N AGE)) deformation ZQQE) (+2%) change (v.t.)
5 EHHAL E DA N DODABADY B
Sy exchange *ﬁ Hgé@ﬁimf%@ﬁi@é&?ﬁﬁﬁﬁ‘i\_éo \_@Jiﬁf ifﬂ?ﬁi&@ ThTnd,
T~
> v.t.
92 (v.t) An exchange reaction occurs between homologous chromosomes, which is termed recombination.
BRI, B % — 2 B = 1L % — (B B o - by
~A T A e , ,MIZ\/V = — ) = R L — T GRADZ LT,
ﬁjﬁ ('ﬁ—%)) convert (v.t.)
L5 %—% A Heat Engine is an engine which can convert heat energy to mechanical energy.
substitution < AT (N EINH D AIFADT DD S
5 » . ’ {ZISWJ%:FHU\'C KX AR B 0 B A VRS S 15,
;J:ﬁ (-g— %)) substitute
(v.t) Let’s deepen our understanding of nucleophilic substitution reaction by considering specific examples.
9 Thhp conversion, o i1 oth 4 Sk binati
finfa (43) convert (v.i. Sz 5 in other words R recombination
(v.t)
) TNE BME BIIES Ehm T WErE ot
2o occur, emit, KFEERFED(LA %T&)élﬁ?ﬂﬁﬁﬁz_ék b 56 (CO2) k7k(7k7§’§\) DBFRAETD.
93 gﬁ: E (#5) generate
When a fuel which is a composite ofhydrogen and carbon burns, carbon dioxide (CO2) and water (steam) are emitted.
bW IO ANESe]
Buio develop, Jﬁi%@ib ‘1///0)5%%75\ y)%?}’b'@‘i@”
Ny \K Bﬁ%ﬁ (_g—%ﬁ development . S .
L5 g_'t‘ Development of a fuel efficient engine is being carried out.
) U A U £ LoEFO  Eonl T ENIES ol
520 invent, BB 16 tibi RIS R S, 2 OB AN S NEL,
gﬁ: Eﬁ (bﬁ—%ﬁ invention . . . .. .
The microscope was invented in the late 16th century, and this is when the cell was discovered.
10 otk discover, s presentation, HoTh develop. devel ‘
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55 53 +2) application, {L T3, =A% — MM, SAAT2 /0SB RE | bdB B CE B ChB,
A \ a 1
94 PPy Chemical engineering is applicable to all fields, such as energy-related fields and biotechnology.
PR IEA DY I
)5 ’7 /= 7 it R
{}%UJT_CE (47)  reaction, reac A R LA T
L5 ’ A Q Cells carry out a variety of chemical reactions.
G correspond, ﬁﬂfﬂ%f’ﬁkh ‘jﬂuf IFX iiiﬁz¥ _xfmﬁﬁé LINTED,
*Hies (%) applicable . L . Lo .
The concept of unit operation is applicable to various industries.
1 By d B d <EB> d . d
=EA respony N (F5) response, respon W (33) adaptation, adapt
Wis A . . Z5<  bh IHELED MDD
by R&TMLTIE, RUAVRED T EEZHWTITAEMEZ ML LET.
ﬁH WA use (v.t.)
95 In the boring process, the work piece is processed by using tools such as a drill.
J:)V) LTzby O
) 5 5 N SRR B L — 2 IO, R T L — I~ AL T,
%lj)ﬂ (-g— %)) utilize, use
L5 % The chloroplast acquires energy from photons and converts it into a usable form.
VI EA
TELD apply, ZDVRARZ O'Cf\/l/il/l’@mﬁé’f@ﬁﬁ LET.
M (77%) application . . .
We apply Bernoulli’s theorem along this stream line.
12 i - 5
~T for ~ P edible %iﬂj cost
3 HSTALE  HWL D5 /)Lo A0 )LJ: T
B0 . ?'-é%%ﬂ@fé’f'f T b IR DI TS L T G S _Eiiézhé
FL; (-g— %)) reaction, react
96 The exact nature of the electrophile are not always clear and depend on reactants and reaction conditions.
7z AVEIZA TA I
AT RV inversely RO O S, T LFE 78 i e, B Beod TR B EL B2,
LA proportional
L5 i The speed of effusion or diffusion of a gas is inversely proportional to the square root of the molar mass if temperature and pressure are constant.
. ¥ BE o BARY NN
Bt . 7, BERZSHRLTREROFONI ML -BEHEZET .
< opposite
First, we think of a vector -B which has the same magnitude as B but the opposite direction.
13 H AL i HAL S flect. reflecti ) repulsive,
& reaction & (32) reflect, reflection 3 (425) repulsion
Froom<  b< 20D ERRS
EnLgs . ﬁ?'ﬂﬁﬂl%@ H E!’J B ﬁ%/ZTA AL D EESE528TT .
;ﬁ% target, object
o1 The objective of Control Engineering is to make a target system achieve a desired task.
Sty . el Bl s golgn
o for~ to~  VERRLIZET MK U TlifE S Ak LE
L WXL T against ~
L5 )(\ We design a compensator for the created model.
TZOHA
o for ~, to ~ uﬁ@”é Y@tl:%G(S)kﬁnEL _ﬂ%fﬁliﬁéiﬁlkb\b‘if
W25 against ~
The ratio of ¥ to U is called the transfer function and is denoted by G(s) .
14 i on the other [T correspond, AT it
%hﬁlﬂ‘bf hand )d‘ﬁ: (\j—é) applicable }i)d‘ oppostte
By mp T
© : R=APBAKRDBFIH TN,
~ Hj%) ~out (v.i.)
98 Water flows out from the hose pipe.
KR XALHN
éj'ﬁ— ~ out (v.t) AN T YD asts: A Hj‘f_kﬁxf’a%tb\
L5 Hj Animals and fungi are both unable to create nourishment by themselves.
R CroLad, i’;/‘vLﬂ_E;) . NI N F Ly
Bl go EAN A% ERSEDTETIRBET AP IV T BRI SV ET .
l; (-g— %)) exhaust
Combustion gas is exhausted from the exhaust valve by the piston moving upwards.
15 L2 x< ZEQ 72 deri V)y,h)[lwo fl
output X erive wH (F3) ow out
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1295V kLoD e A <HEV FINLT ZLw
C}@\am input COEF I HL HORE AR L b0 Th 2.
99 The model mathematically describes the input-output characteristics.
N EFOEC L Enized TAE b
"{jc]\ (%) substitating IEHTZDIEIDORITRAT DL, EHBROLNET.
L5 )\ Substituting this into the Gauss’s law, we can obtain the electric field.
0 enter, contain &)5100)3‘% aﬁ 75‘2ﬂﬁlifﬂé\_k7‘)> Hj%i@”
PN (v.i.) . .
An electron orbital can contain up to two electrons.
o X ut in (v.t.) e entering and leavin &:}‘: % introduce,
)\%’L%) p o ﬁ]\@ (ﬁ_é) g g (‘j—é) introducti()n
- B R OO SR BT
RE (5 m B °
100 Mixing is an operation that mixes the raw materials evenly.
Lrdfny ZASn
o be mixed, AMEZL OB RS ST CEEL T,
N=| {rbé % contain (v.i.) .. . . .
L5 v/l;b Petroleum exists in a state in which many component are mixed.
I305%08 Ao bbb LDk
% 3‘% (%) congestion AR L TR R TR T
TELF
Traffic density is an indicator of congestion.
17
{E‘ﬁ_‘ % mix (v.t.) ?ED@ /;\5 be mixed together ?;jt) (+2%) mix in
Soroi < &
2T rotate, 1%7] i%@’%@iﬁéﬁé\_kﬁ‘ﬂj%éﬁ 7T, %ﬁi%ﬂ%@]éﬁé\_ IEH R,
101 A (#6) rotation S .
The couple of force only can rotate a body, but can’t translate it.
< Bu LT T2 5
g rolloi) RUHIE T O TR — A NS B Z S 5720, WO RBZ N TEET.
_ ey A
L5 % Since balls roll between the screw shaft and the nut, a smooth motion is possible.
ROYERL
<A A conversion, ZAJIFIE, éﬂ@ ﬁl@%ﬁ:?’\@%ﬁ@fik %T&O \EJ”C@”
$B:J:ﬁ (bﬁ—%ﬁ convert (v.t.) L ) ) . .
Thermodynamics is a field in which heat flow and the conversion from heat to work are studied.
18 Thls transcription, EoiTh HATh . .
i copying Wit (4°5) reverse Iz (4°5) inversion
LAESRITD 3
Lo . T&@U{Eiﬁé@ﬂL{Eiﬁ/ﬁﬁﬂﬂ“béﬂ#la'ﬂ%ﬂﬂﬁkﬂ?/ufb VET.
SE period, cycle
102 The time duration between two consecutive points where the same shape of the wave appear is called “period”.
VE A HVEA
i period tam 19 IR 7=, B3 2 o B B A AE I % 5205 LRI O XA E T,
V1R ’
L5 ﬁﬂ The lifetimes of well-known chemists active prior to the 19th century are shown in Fig.1.
7
- v SEETS T 492, 50012 30{ALIERF LU 57 ) DA XA IS =5~ 10 LD BB STt T,
B]iFs (%) expect
The number of genes, 25,000, was far less than the 50,000 to 100,000 expected from the genome size of 3 billion base pairs.
g p g P
19 ) _
AT beginnin 4 time, period Sln | 2k rophase, anaphase
1145 gining 1531 P AT - #24]  prophase, anap
&S e
% §< e limited Bl o A RN 7 ) — O B BIL QO o e TR S,
103 . Even for a complicated chemical process, we can separate the categories in each limited field.
iJwigé/\/i{I) NE bivbh  FAREY SpEER)  E&
- T}é%‘ﬁ“ not only [gi= BE%?“ Pz @fﬁﬁw)%&/ :t#}ifz TRPEREIC LA BIVTVET,
—
L5 ]3& Modern life is supported by not only the chemical industry, but also various other industries.
. Folo  HATL pEE L
Wé@ o long as LD ISR, 1 R U, 2 DR B EE B, A ki %,
Any substance, so long as it is stable, becomes a gas if it reaches a sufficient temperature.
20

limit value

FAd .. PHIFA e T A .. . .
I limit 75 e limited - infinite
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L5

21

[E3 l“i- é HNE LHOL) 12990 B
%i\;« ﬁ (%) control fE A, A E*“%J%Ek‘féhéb@ﬂﬁ%éﬁkbi@“
1
The compensator generates an input which achieves the control objective.
SxTx N
?am”\ (47) force :E///ﬁ@%?“éﬂ%ﬁé’]iﬁ%jj ko TR E BRI A R AR LT AT,
The vibration occurs due to the periodic excitation force produced by the engine is called a forced vibration.
)Ul) g ) 2 v Ealtny AN z
Pt \_é’LEUDQC ;@Rr“za‘:ﬁu\ Ftk@d’ﬁ, BE E.%'J’i’ﬁ?
bl () conwol
These measures of traffic flow are used when planning, designing, and controlling roads.
VT A limit. restrict RS traints. limited RN lat lati
HI R (42) imit, restric HK (4°5) constraints, limite i (42) regulate, regulation
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509 V& bHo W ES
ZIHEIINEM OB TH D,

%\9 &%ij (‘ﬁ‘%)) movement,
4 move
105 v Transportation is the movement of people and things.
) FAD  Ro ThBABSEL  DBASSEN LA 9o Bhb
55 move, shift, ZOFREIT, BBMEIRDEPLFIRMIE~EHRITBDZ LT TERNIEEZELZL TN,
%6 transfer (v.i.)
L6 y This law means that heat cannot transfer from a low temperature substance to a high temperature substance naturally.
HAY VA [i FAY LS x
oAb transition, ):(j:ﬁ %EL{;IL“\ %%@”5%::51 I, V/f/ll/xiﬁlkb VIR T RIZE S TR ED.
J%% (#5) change
The critical point when a laminar flow changes to a turbulent flow is determined by the dimensionless parameter called the Reynolds number.
L 55 move, shift, D) .. hifl 55 ..
%ﬁ‘ transfer (v..) T (wgv— 5) transition, shift %7,@ /E Hh transition
é S>FLLD 7 ey
%ﬁ< move (vi) E AR BB W B AP C e & T, R A M BK
106 The piston is made of adiabatic materials and can move smoothly without friction loss.
b ChEn hwiL  F L ShES
S K5 movement, RAEHERL TWDRFIZIRLITRENDIINC, 4 \?ﬂu |5,
L%b (#6) move (v.i.) . . . R
L6 The particles that constitute the gas move chaotically as shown in Fig. 1.
5 15 TORSTE
La LS vibration, T %, WD RB B ‘9@%%%%{%5’3 ﬁ%ﬁ#é%?ﬂf%é
ﬂ&%ﬁ (‘g—%ﬁ vibrate o . .. . I .
Vibration engineering is a subject to analyze vibration phenomena mathematically.
2 52 Ersno . LESL =
v move (v.t.) animal car
’S_’)é %lﬁ’_:"l;t ?f ,<_2’7}]‘/\1 L F 5 E1ED 27z
ok propagate, ZERDHEW THOH li’fFﬁﬁ%@jﬁ/\jﬁ“\{EboffT<
107 ’fﬁbé transmit (v.i.) L . . .
A sound which is a compression wave propagates in every direction.
ThED transmission, SRODNAG ATl 2 1%, DNAZ BB A B 5 L CaF o R e,
— ’fEJ% (#5) transmit
L6 4 K Complementarity of the two DNA strands is the essential feature for DNA duplication and transmission of genetic information.
. Biiio T oA b BE_ AL
BT A genetic, DNADBIH LB S %kbft PRSE s F O RBL O ot K=< T LT,
IR (T72)  inheritable . .
DNA sequence does not only work as a genetic code but also as a controller of gene expression.
3
of | propagate, ThEIT . TALITE s
525 ransmit (v.t) i conduction band I NI traditional
Bd o EEIDY T
o . Bl fﬁi‘ﬁl q%bfdb@ﬁ b, lHE/kﬁé‘f% THEATUNK.
%-ﬁ— A reach (v.i.)
108 The waves reflect from the point on the wavefront as it reaches the boundary gradually.
PR3 xS NN
Eown hi ) ?ﬁé wl, ﬁﬁlhﬁﬂ E *“%J%Ek#étéb @Aﬁ%éﬁkbi@“
N % ('ﬁ—%)) achieve (v.t.) ‘ ‘ . o
L6 2\ The compensator generates an input which achieves the control objective.
VY L:)fb\i TLE
<uronk T transfer :ET/Wlfﬂ)jﬂikb’C 4E1¥E@EJ¢5('?J«U( B RS bV ET
= iFﬁi function . . . ..
For modeling, transfer functions and state equations are utilized.
4 . Eot=o development, .. .
@U (@— %) reach (v.i.) FEEE(T5) develop 113 (ﬁ‘ %) transmission, transmit
¥+ b gk i/u%’ib\ AN N el 1E525 o
Lp B 5% 537035180, i H A TR T HEVR—ADMNTND T FIEI80° (2725720,
109 ~D@Ey T
As shown in the ﬁgure when bases form base pairs, the direction of the ribose to the base pairs is not 180°.
ForAl  Th
Lp conduct, FEEESINEW %X\ éiﬁb ‘%ﬁi@ ”*\f']"f 5.
~ SEhen through (v.t.) . . . . . .
L6 }\ An insulator is a collective term for all materials that resist the flow of electric current.
BNy LwHH97)
S5t g5 Wik g, @ ik OOD%EPHEELTE%&Y&#
W rl%‘» normally
Body forces are normally represented by a single concentrated force acting on the body.
5 Szl t 529 1 XrHDH
— Y WO Ways BicsT usually 158 (43) common
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EBELIE, MROEBOB & BT BTy, TR EEDH TSNS,

-
110 JE % momentum
Momentum expresses a kind of power of motion of the object and is expressed by the product of mass and velocity.
INIS TA AL EIIED k) LS
o PO SRNADH S T, RN A 5% FI2 b D 2mRNA LITS,
@/S) carry (v.t.)
L6 Among all of the RNA species in the cell, the RNAs that carry genetic information are called mRNA.
ik transport, PRL @*/TH'C%%JT\/@ ¥, 7 A7 7—RNARNA)| Liofﬁﬂ’%éﬂé
TE Tl (#6) transfer i . o .
The amino acids that are the building blocks of proteins are transferred by “tRNA” molecules.
6 1z b ed 5L " 54T dri
@ Tha e carrie EH () operate EEB (+3) rive (a car)
DENEIBAND
0 ZDATAR iﬁwﬂﬂﬂ@’\f”kﬁéﬁt“p] BRAELCOET,
" j@ 14 process o o o
This slide represents the processes of mitosis and meiosis.
; Ehh~DEA ~
o N FER PR L1, % 2 B BT 0 T T,
- i (§7%) throush. . . L
L6 3@ pass (v.i.) Average hourly speed refers to the average speed of vehicles passing by a specific point.
oz CoiFA A A ~ A Vo TW 525 i b
s BEOER 2, BER IR LD O FEICEN - TR IR 87 ->T S,
5@% past
From past experiments, it is known that changes occur in a definite direction in the nature.
7
+ . 3 Ao .
WX A pass (v.i.) B spend (v.t.) JEE (42) filtration, filter
o < BrE LA ‘G’Tbii» 1;\7‘:7)1 ~Nh
g ) FREOIREE 7 13K ¢ OfEICHE-> TR TS,
o R (47 clpse.pus . "
Temperature 7 in a room changes with time ¢.
g ) DNA@J_{K ha %E( :tmRI\IAfi’q‘y4 EE L'C?//\ﬁ f\k{;mé’b'@ <.
R (375) v o o o
L6 Genetic information contained in DNA is converted to protein via mRNA.
HUVNPD DB NATN
FANCAY . “ﬁé/u?bjtﬁx@éfﬁféﬁﬁ%%ﬁbfk\ékmb\i’é‘ﬁ) TE@J :t%fz S RS
ﬁgﬁ (-g— %)) experience . . o . : . .
As you experience in a daily life, there are various kinds of vibrations.
8 o via~, Loy AN
~H A g0 through piiiked nerve sy economy
. LTS e TAL )Z‘EL“
naE< . U REED O IR R F — B L0 E T,
= R (-g— %)) continuous
113 IS . .
The electrons in the band structure are at the continuous energy level.
Whhh 2 z
e series, ~ =TS i?ﬂf}\'f ﬁ@ﬂﬂié’ﬁi_kiﬂfé’fé
~ _‘@@ sequence . . :
L6 3\ The machining center can make a series of processes without an operator.
LIESIOBS DA PpEA S DOBA T RNES)
oy berclated, |tk T KI5, W, Wi, TGRS <0 T,
F?I? 15 (#6) relation o .
There are many areas of civil engineering that are related to water, such as rivers, coasts, sewers.
9 ob be continued e . nAas hai
WA vi) HEE (35) connection, connect HEE (5) chain
02 f_;)ﬁ)/u o 78I o0
27 next, BT, ZERIZ RO DWW TIILET .
114 TARNE continue . . .
Next, I will explain waves that propagate in a space.
o
w2 connection, /k 2, arr /ﬁ‘%]fﬂ?f‘fvﬁ"é ké%xiﬁ“
65 (%)
3+ L connect Next, i el i £ it
L6 f \5{)‘ ext, we discuss parallel connection of capacitors.
Jn < continuation, ﬁ% % TEO)&%’EEN) Hj’chi I:XI\/%/ éiﬁ)‘]fﬁ: _)?:L FATNELZTUIRBRUN.
AN ==
By TH (#%)) continue
In order to take out a positive work continuously from an engine, we must return the piston with a small force and make a cycle.
10

continue to ~

ShAZ

~

A . . T2 3
N = =
St discontinuous Fipx procedure
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. ipb\fiu N Z95< CiEFHZH 2“:3:< Fiavas NI 3/?54:75
RUNLZ[BHRSH230 T RO 7 MIZ kD2 ETROITM LE1T.

85 send, feed
115 Jiéé (v.t) . . L S
The hole is made by rotating the tool and feeding it in an axial direction.
i D) EHLO r S Ltz vk F
5 . fEZ%li k#& TG 2 150 TSI | P72 B ADFKITEA TND,
-\ ?lié A spend, live
% Because they spend a nomadic life with their domestic animals, they live in a folding house.
L6 }\ B XA V BOBAEIA 50
R %k%l%%l%é i/J\ﬂ‘”ll:Z)\%ﬁLt&b iﬁ‘ ﬁ%%l‘rﬁi%ﬂlﬂ T PR _%Dﬁbot
ik (37) mspon
The external combustion was replaced by the internal combustion engine mainly in vehicles because it is difficult to downsize.
1 2Lk transmission, B dout B o di
jié 5] (ﬁ_é) transmit %D Uu:‘l‘j— send ou %DJ&U send in
A P ¥ L BBy Al
? LEE circut, cycle A, *EE4/5 75'/7<% Ulﬁlﬁﬁkbf@ijfifx%é\%%zi#.
l:l &
116 Next, I will explain about a circuit with a mutual inductance as shown in the figure.
555 VB —IITRA m?a‘:%éb\ E%kk@‘bfﬁx%ﬁkﬁh“é BB,
e Et% path
L6 E% A cylinder has paths for the intake of air-fuel mixture and for exhausting combustion gas.
WOITE L1ECIH Vi)
%55 lﬁ%ﬂﬁfﬁi*lﬁk%kbf E%’?Jlﬁ‘ , hoon, B aded 7ﬁ>é FoiET.
JE% roads
Typical civil structures include roads, bridges, tunnels, and dams.
12 l
flf't% route, path i ?:Tf't% railway w?g lﬁil l\jtg integrated circuit
T BB LAZIEIZS e
T move on, pass| i TR L1, B A A B L R OB e WO DT T
117 pG= if on (Vl)
Refraction is the change in direction when the wave passes the boundary and propagates in a different media.
Lo @)ifS EN ﬁ/vd‘ﬁ%z“/%fljf'wikffél%%%f ﬁbiﬁ“
T (37) proceed
L6 Zﬁ The reaction proceeis :vnh a carbocation intermediate.
L evolution, fﬂf’f “J:f@ﬂﬂ:@é% EYSe St @?ﬂf‘ﬁ?ﬁ’% llﬁbf%f_k%x%ﬂ'@ D
@llﬁ (#6) evolve . .. .
Currently, we think that all living things on earth evolved from a common ancestor.
13 T dvi <Ly facilitate, LAE
HDHD proceed (v.t.) PEEE(T5)  facilitation HEHR (9%)  prosress
l;’x’)l:b\ ~hiy o iE3)Le
Lo REEOZEAL It 2T R — b)j(’a%\—é %i@“
(-g— A ) release
118 A change of state occurs in the system in which the energy released is larger.
ki
9 n o SR , YUK — DI Lfﬁlz?;%lézl’bé
21, (-g— %)) release heat
L6 ﬁ In isothermal compression, the heat is exhausted through the cylinder bottom.
Ll &x¥ JALb oL 5 ANED T
B> HARAELLOBTREDBOR0, e b 2o,
B (§%) open
Because the object shutting out the view is usually only the pillar, this is a very open space.
14 g7 be released 55 leave something as EILol 1 dial
wrhs e release JiE (45) it . radia
) Vo 37eb Ledhed IFAVA HUE = & FAPIVAY £
VA E< attraction, f’ﬂﬂii@%g@é%ﬁi K EADRIKIE, ZOGDWW@FHW;l’E)ﬂ@‘éﬁﬁ@lﬁT@‘
119 5 gravitation
The cause of the gravity which works on every object on the earth is the universal gravitation which works between two objects.
FAL o
o 0)’%% ilﬁlz iﬂAé‘*‘?IOllEotké’f%ul%‘fékﬁa\ﬁ)U%ﬁb‘.
% I - 5'5 A stretch, pull
L6 5 l This phenomenon can be easily understood by imagining, for example, stretching a piece of rubber.
FTVHEQES A pLlr B [ , ot
§| ¢ pull TEE )T, %73%)\%?&@2 ST LIZ0E N T DI L& AELET .
The normal force is developed when the external loads tend to push or pull on the two segments of the body.
15 o) o o v B
gl&~  pull~ gl&ftip  atract glafeoy  cause
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. 0z 295 ALl
yo: breathe in, VU H — i{Eu ﬂ’%'ﬂ]&ﬁ@ﬁ%k@‘ﬂ%ﬁxffﬁlfﬂjﬂ”é Eﬁi)\&bé
120 WVNIATS  inhale . . , . . _
A cylinder has paths for the intake of air-fuel mixture and for exhausting combustion gas.
%U\j\{? jump into TreT &Eu’\fﬂﬁ %ﬂ?@ %75}’7‘1‘%0 Ukﬁﬁ ?ﬂ? _E}‘Lfﬁibi‘f
~N
pEAS
L6 i\ ‘When an electron of the valence band transitions into the accepter level, a hole is formed in the valence band.
2o nEHIZ \\7::@ of iol® \‘,L__:)f,cb\ = =z
S Ukgp  streamino SN B s i< . R T R PR AR E T,
= LA
The solar altitude is high during the summer and strong solar radiation can penetrate into the room.
16
~ Jz\ I ~ in, ~ into glj:l: ) J;;\ To cram into ,"ﬁ<ﬂ T 32\ To incorporate
TALEMR
Htjjé‘r:) can Eﬁﬂ’; @i‘ﬂ‘&#&)ﬂ 3, 3/7/47“&1/‘79%5’r®1¥3"izuu@un+75>u”j%éi9 TRVET.
121 You could design a capacitor, a practical product, with the knowledge of electromagnetism.
PN AR BHEH
%;'u% future % = ii’@ﬂ&ﬁ’fif?ﬁﬂ%ﬁ”ﬁ/‘%%x %ﬁ#ét ZhHHTT,
L6 % Chemical engineering is useful for the design and construction of future societies on a global scale.
EEv oz D50
EI;(;'LQ (%) be derived, FNES S ae Vdgas?Z3, 2 iﬂ?)‘/ﬁ’Eu Dchaos (IA A, /n:/@ ZHRL TS,
origin
& The English word “gas” is derived from the Greek word for “chaos”.
1 < ey . 1EAB ..
sk% come ~PIskE since ~ Ak originally
25 O N 1E529 (o
e separate, &)Zﬂu%b)?ﬁ’\ ;2'%@73 Eﬁﬁﬂ“@‘é&’a‘, o hiEE ETO I DL DTS,
122 %ﬁhé apart (v.i.) . ) ) . o
If a particle has sufficient distance from any boundary, these forces act uniformly from all directions.
UBSN b5} BV X E b
= 4y distance, 1.%7]0)j(%é iﬁ@jiiéé P EZE@ﬁ@FEJ@EE%E / _iof&iUiT
X Eﬁ%ﬁ length
L6 "%’E Magnitude of the force couple is determined by the magnitudes of forces P and the distance / between forces.
SpEE Bk FALw
X separate, A*ﬁ%ﬁ?ﬁ%iﬁZ’D@ i ESS 4’/"/J ﬁﬁk’fﬁﬁjfﬁé
Al I%E (bﬁ—%ﬁ separation . . . . . .
There are two major targets for analysis, one is separation and the other is detection.
' é’g" separate, é}aé}%ﬁi elimination reaction %)ﬁb/gé dissociation
& apart (v.t.) P O ShE
. LAy n mAS ~
ﬁ* occur, happen |72 Z DI UGN ZDHDNE 2 THELLED,
— A.
123 (vi) Let’s think about why this reaction happens.
FAL
ﬁ%é occur, happen 9720 ‘i{Ei@JF{’F@‘ftST% t%%ﬁﬁ%f@”
A.
L6 fﬁé (vi) A beat occurs as a result of interference of two waves.
P BBl b LwiTh RbL ETh
gﬂ(tj_/-u‘x start point IOD%EU@»E@QEE%%“ L *&‘71:0){4 TR EVNET
. The head of an arrow is called the end point and the tail is called the start point.
19 » ¢ %17 A . ETADEL electromotive force
o cause (v.t.) A origin E% (EMF)
L& HWW 13:_’)21’) .
Yo hold, @tbx;ﬁ}u#ék% @Féééézﬁu EARFITHDHEN.
1o V. (F7%)  establish . e
When these relations hold, we can say that this function series is orthogonal.
2 . _ooomg ENELZH 3¢
SOE useful ZDEXIENLODN, TRV AT AT ETHIHIBE T T,
(YA
L6 ﬁ At this time, process system engineering and control engineering are useful.
DB AIFEITHLE 1’)
. o TR, Zmiziéﬁ@ﬂﬁlék _J:D%Eiﬁ DITHIET.
LIRYA ('ﬁ— %)) independent
Differential equations are classified into two types depending on the number of independent variables.
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stop, at rest

(v.i.)

BUEAIE £oTBEF L, THbb

¥y

WENOTHIUE, T2

If the ball is at rest, i.e. the velocity is zero, it continues to stay there.

L6

T2nbw) Vo Th

oL 99 5014 E555 O
L TODIIR T O—HOENITH DL 5 I FE LI > TWET.

21

SN stationary,
Il (%) stand still . o . N

The pressure acting at a point in a fluid at rest is the same in all directions.

TuWL CESL=x AN

. T UL RN EEEIEL TS E B A E L THELL.
1,%JJ: ('ﬁ—%)) stop, park

Consider a parked car with its engine running.

" t 5L prevent, L " di i
12 stop (v.t.) b1k (%) Prevention ik (42) stop, discontinue
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{ body, object
126 Surface forces are caused by the direct contact of one body with the surface of another.
UL s I FATE ZEFV X
£oLo material, TERETT, ﬁx’%@% Wﬁxf%é%’f’ftﬁ‘ *ﬂxﬂ’] _{ﬁzﬁikﬂﬁi@ k’% = 9
= matter
L7 Llr@ A fluid is a material, usually a liquid or gas, that easily changes shape.
Ho b 9
b o . . 200)%7&:‘;‘@%\2}9’@5&5%%%75‘%1&5.
object, thing
When two objects are rubbed together, static electricity occurs between them.
Ny ~ thing ﬁé”{%f% oxide =l 5y animal - plant
DU TE Ly B
5oy . /k - 1"5( S DB T2 S\ TR L 25
physics
127 Next, I will explain the physical meaning of differentiation.
B SEEE  WALE OB Lgik) A Fab o
gy incin] W DORE % 725 Gk i 1% L\ F AR B A~ AD SR EL R B D,
5 principle
L7 }E Huygens’ principle is an important theorem which is used to explain various phenomena in waves.
: Al &
. “1'4/1/—‘/'\711//1/@%5”75)& /wii&, T%Ek@i“)iﬁfii\ﬁi%%z_ffi ﬁi&ﬂ?éi.
FH u ( E/j 7 ) ideal
We consider an ideal gas to be one with which Boyle-Charles's law holds for any density.
2 Tny th ) processing, v 5
EFR eorem ALER (42) freatment reason
hE>ZH 15 THINTE
T3¢ BTy E WD RB B ‘ofﬂ%’i’iﬁt%éﬁ ﬁ%ﬁ#é%?ﬂf‘f
¥ '—%4 mathematics
128 Vibration engineering is a subject to analyze vibration phenomena mathematically.
] 5T om RAOKED D L omAds Uik ~
L smads  exponential | HRHAMOZLT, MIEEA AT e DIREBIE TR TELLIITD.
o A p
M2 H i BS function
L7 > By using the complex number, the circular motion is expressed by the exponential function using Napier’s constant e .
LedlEds L LASS ko bbb ﬁr;@/ Lot ioLs X 1<t
Lwsids IR R T BIRIE D2 % 32 Ui e Jo e A0 g1 52,
E frequency
A curve which represents the change of the amplitude for the frequency is called the frequency response curve.
3 e +5 WIS
bq number ~¥ ~ number fﬁﬂﬁ constant
NN SATD RN = Bz wgy bbb LX
s formula, B, HOEEIRAFL TR EDHE, HDVNIZORIGEER TN THD.
129 xr expression o . . . . Lo
Function is a value that depends on sets of variables or an expression which represents this relationship.
. . EHTLE ¥ )
5oL . a2l T4 —DHRAUTKROIH A TERENET,
N L equation
L7 }‘)i The Schrodinger equation is given by the following formula.
5 EOMBEADD | g
nAESL & chemical vaﬁ@{@ﬁ#ﬁm%ft%ffﬂ“ﬂ”kﬁ@@ij TIRDET,
ne==: formula . . . .
Formula (D shows the chemical formula of the sucrose dissolution reaction.
4 oLz f 1 U h pLLx f
INF ormula BN schema 27 orm
Lo . T, %&“IX/W% %{ifﬁ THEZRLF—D ’?ZP{EE"F?“E) LaE 'H%?“éo
yrin quality
130 This means that the quality of energy decreases when the thermal energy is used.
B TWNESLoA | 3 WEOEEA  EOEC 1o
LoYxs TRT VI, }5&. fim;%%%ﬁo_kf gﬁ?‘@ﬁiﬂﬂ%%ﬁbto
ﬁ ﬁ’ g% mass
L7 E Lavoisier discovered the law of conservation of mass by conducting a precise quantitative experiment.
S LE X0rs HelLo
AN characteristics, ﬁ%bﬂxékﬁﬂbb 735’3‘1@@<k7ﬂ@ﬁ/ u%é*ﬂhﬂ’@@f}fé’gé l‘iklz‘j
MEE properties
The material characteristic of deforming under load and returning to the initial shape when the load is removed is called elasticity.
5 [FUN e . Lo . BHASSLD
E medium KR protein M Ve pollutant
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quantity,
amount
131 Let’s think about piston and cylinder system with a certain amount of ideal gas.
dAEINLS 1FS5ES
5 @@Jga@{fﬁﬂ%ﬁﬁb HIET, HEE#D"'; J”IEFFJ ‘féﬁ%nﬁf\é\_kﬂfﬁé
momentum
L7 Utilizing the law of momentum, we can obtain the force acting on the curved pipe.
s bh S5EN Dk O L ho  Eb
Large a7 =M, REICHOTHIM 248 L TN DT ET,
quantity -
Large quantities of concrete are used to cover the steel , and concrete protect the steel from fire and heat.
6 . .
~amount %\@) )f%) content amount Hﬁ%fé weight reduction
Linr b Hh  REofziny
weight DYE, Z0J) Wk EE LI I, Wtk E0 J’E)ﬂ LET.
132 In the case of gravitation, this force is called the weight of the body and acts through the body’s center of gravity.
IR =P VLR SO RS
aravity BHYI in’:@?ﬁﬁS&Ej}mg@ﬂfﬂﬂ%x 1<, #ﬁ L@F‘%%ﬂlh%:ﬂ@hbiﬁ“
L7 The weight is affected by the tension of string S and gravity mg, and it swings on an arc with radius L .
LE  095l0Toaktys &b
. AL RADRY TiE Lk, f’ﬁ?bfﬁ?)ﬂml@f“b‘ﬁgttﬁfff
important
Bernoulli’s equation is a very important equation with wide application in fluid dynamics.
7 .
heavy Tﬁf; % stack, overlap (v.i.) Lmviif) weight
Bk
S O %ﬁfﬁﬁ T2 RS ET
force, power .
133 P The forces which apply on a body are called the external forces.
DA VhATE S X v
E E &;6% OD%E@E{L@F* J”EFH?“%)#J%: =9,
pressure
L7 Pressure is the magnitude of force per unit surface area of a material.
] DEpC  xEA N GAES g5
mechanics, | JIFDIERERDDON=2—r OIEEOILHTT.
dynamics
e The basis of mechanics is Newton’s laws of motion.
8 .
~ power %é)ﬁ ability ilj\ )jl; stress
ELEL Th bas L\J:Si C
&IRHE 17% @"0) , FOWNEBIZH EEI%¥%%>O73 HTY.
electron
134 Electric current flows because metal has free electrons inside it.
\/ N
electric EEMT ifl:(? FA) k'% (wAFR) 0)2@5575‘&)@&@”
T< charge . . . .\ .
L7 % & There are two kinds of electric charge, that is, positive and negative.

TLIP A '\/\AZ)VJ’:} 3 N o~
electric 1R [r—nr 0 1775‘{11@%%)&% BIMDIBSIT [ T T THDHEN.
current

When electric charge of / coulomb flows per unit time, the current intensity is / ampere.
9 It h AN lectric potential hIALILY: electromagnetic
voltage ENT electric potentia ERGs induction
Iﬁtit. ILE LD
load SEA LR E Ko HEO LOIC, BRER T3 e
135 The dead load is constant, for example, the weight of the structure itself.
m\ TAD b VA Lo
< i electric %ﬁ’i’ﬁ“ﬁj@ if‘%/l’ﬂ“/kﬁo‘, = %ﬁ’%%o%@li@47‘“‘/kﬂ%“$o
FER] charge - ) o } ) o
L7 Positively charged ions are called positive ions, and negatively charged ions are called negative ions.
N PEITY  FhEC 1) 55
load *‘BH iﬁﬁﬁﬁkﬁﬁfiﬁﬁ J‘ﬁﬁi@“
The part contracts perpendicular to loading direction.
10 electrically s loadi Lo loadi
charged Hi (475)  loading Wi (%)  unloading
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7K % hydrogen
136 By hydrogen bonds, A and T, and G and C can recognize each other.
LB S IEAD) RSBIADY 0 n
v element ﬂ:%)iﬁﬁ@ﬁufﬁf %@ﬁ%}iﬁﬁ Eéfr?“émﬁ:oﬁiiﬁk%’%fi IEDLIRY,
% JLSR
L7 The species and amount of elements will not change before and after the chemical reaction.
VAR -
YR A ATOUD e S N
x 53%5 factor, #@%%ﬁ%ﬁif\ﬁiﬁ@jﬁ$ﬁgf@ Of%ékmx_i@”
>R element
The type of helix is one of the important factors in the activity of living organisms.
yp p ty g org
1 -5z SALE EAZ Loz ZAZ . .
#= enzyme e oxygen * carbon mE.HaHE nitrogen* chlorine
xy 5 UL Ly
nwolL particle BTN i%?ﬁ(@ﬁ(d\ﬁ%@ﬁlfhé
VA
137 A gas is a group of a large number of small particles.
LA e A HﬂDD AN A A %T’L
;u L factor RARDS G0 B IKBRIE, 2B ARSI TSR BB DS 7 1o KRR SN2,
The volume that a gas occupies is regulated by the external factor of the container in which the gas is contained.
L7 j
BA LA VADE Vo B hES
R molecule, 2y TRl jﬁP@K}: RO N B ﬁioﬁf%/u\l:@d EAR0ET,
77 numerator ) ) . )
molecules experience mutual attraction, the pressure o C gas Wi ¢ smalier than the case ol an 1deal gas.
If molecules exp tual attraction, the p f the gas will be smaller than th f an ideal g
12
fj” 2 atom %ﬁ{ 2 elementary particle iif? 2 quantum
\_)O) L%ﬁ APARI R/ e R e S A OY P )
? DES (‘ﬁ"}:)) activity iizi::fx{ﬁﬁih@/ﬂii gfjﬂ
138 Transportation is a derivative demand of social and economic activity.
I BV 5 N
topo o Tive BN % DR L TR TS,
- I () N RO
L7 7 Imagine the lives of ancient people.
. ECLy  THLIHEs & -5z L LaEe ot b .
bgflf 0 activate, RNAIZFFER 2 M R E A B D 2 8 T, R DIl U COTEMEAFF D2 EMH 5.
iy activi
ty RNA also takes a unique higher-order structure and has catalytic activity like an enzyme.
13 LR ot catalytic Bl i BoED tilizati
BBEEAE  ervity ey jctive WM ()  wtilization, use
] GAh | <BE <5 TINS5 Dudrins
Paari & g fluid Tﬂ%?ﬁ‘ﬁﬁ@?ﬁ% DZETIHPUTTA 7L uﬁﬁﬂéé’btfﬂﬁff
139 {}lb{ ¥-  dynamics o . . L . .
The pr1n01ple of makmg an airplane float and the air resistance on a car are governed by fluid dynamics.
Agﬁx liquid WHLIL, IR QOO b S5,
2ES
L7 /f ZIS The solute is the material that is dissolved in liquid.
{z]x solid BRI B0 Ch oK1, BB R AT, kL b,
5
Solids, such as a glacier, can be treated as fluids when considering a sufficiently long time period.
14
ﬁg;% system %M ?L : chloroplast V)fz ke El’] 72 Three-dimensional
-2 T
WE bomty B PHRISEL b 0m, IEKIEE 2 Tl T
L,
140 The waves reflect from the point on the wavefront as it reaches the boundary gradually.
P ARSI 550y
AL limit PR ERT j@@ﬁnﬁﬁiﬁf]ﬁ’%ﬁﬁ%ﬁkfét&) EE&@T@”
L7 ﬁ This yield stress is the limit for an elastic design and thus it is a critical value.
e :ho* 7
L / R nature, Py‘ﬁ:, R {El%fik 5 ﬁ@ﬁ% i TZ:EI gﬁﬁﬂﬁfj 'ﬁﬂi iffbfa?l/‘
N 5‘?‘ natural world
In nature, all the phenomena, such as friction, heat transfer, are all irreversible changes and reversible change does not exist.
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work
141 The total energy is kept constant while the heat energy is transferred to work.
EVNES
o . I RqE LS i NN
thing, event
L7 $ Many events occur in the biomembrane.
EaiEoL Tz
é :Q accident ZEFE BRI EIT, $&%‘Eﬂ$sﬁ—% _J:%c %‘;-a_ZMEE"FLT_J:% _E)( {’%’C‘T
Sudden congestion occurs from decreases in traffic capacity, for example due to accidents or vehicle failures.
16 . . L
r L% fact | TH matters, items r fi’gi!g situation
‘b)ﬁxlm‘/uLM Ux)zsb/v%xﬂ;
FaLES FHGIIFR IR _J:%l%t_ézhéfﬂ%f‘f
ks % phenomenon
142 Capillary action is a phenomenon caused by the surface tension.
LAYS  h 5 Y5 Efwy
SRS resomance BBl oz H 001513 SERE S s B bk F iy Lo b R 52 .
N
L7 % One of the main objectives of the vibration analysis is to design the machine not to have resonance in the operation range.
/)‘937) < BAA LK e
ELJ\‘LIG object BN LTI, B DR GERLIT, :I“—T—’?DJ?\%&& @%Efi‘%ﬁkéﬂﬂ/ b,
BS
In thermodynamics the object under consideration is called a system, and the system is composed of substances such as molecules and atoms.
1 CLi> XLxo WAL . .
event = weather BIE impression
Bh EVOEITE HA
f;g% wave /k Z, W ORE R G eV TR £
!
143 Next, I will explain representative phenomena related to waves.
p P p
SO/ LRIV A Ls
‘E&- 5 wave motion 8 1 LT IR M DB AV B o> T < R D = e
~ !
L7 ;& ‘Wave motions are phenomena where a change in state in a continuous material propagates to its surroundings.
T . O 7 EH A EebA
B sound wave | © DI, ZEMITNEDT= D TIE, WA EKImE/RDET .
=R/
In a case of a sound wave which propagates in a space, a wavefront has a sphere surface.
18 TAE . BroR A Lw3ids
S radio wave 43 ultrasound =k frequency
Sl SAES
/%__r{u gas PSS Talenvs =a 5 STl :tJE%) i.ﬁ%f?iﬁ%@ﬁ“éo
X\
144 The particles (molecules or atoms) that constitute the gas move chaotically.
L-o7euny [T L vl
S0 air E] c’éﬂb‘ﬁw’_%ﬁb]\ﬂ{?h ’/“ ’i"ﬁ?ﬁ?"é, uﬂ@qu%%lﬁ—u iﬁ%?’_o
2= 25X
L7 ‘)TK‘ An important function of air conditioning is ventilation, that brings clean air into the building and exhausts dirty air.
EE; (47) exhaus AFAIN T T DAL B (1)@&\ (Z)Fﬁ“ (3)%@% i '35 @S cT.
X\
The 4-stroke engine has 4 steps including (1) intake, (2) compression, (3) combustion and (4) exhaust.
19 o Cox . TAE - .
= atmosphere e magnetism ER electricity, electrical
%’g)ﬂ CEfein <Tx ﬂa}u\ Lb oI N I/AN=I NN SN
b TINZENTNDIRRET El DR BT DI LR =V TN L ERE S,
73‘:51/ VCUNVA be opend
145 A process which makes the desired diameter of an open(through) hole is called boring.
Ehwv L
;_p_jFI/u space ’ﬁﬁi@«ﬁiﬁf\f EE 0)’\¥ RIS b 2% A B IR O T Do
g
. |H
L7 2 L-: In the gas state, each molecule freely moves around the available space.
N hE SLwD
<5 x ) B Z)‘T+ f_k EW&WX—\ E(IAQ) 75\.4\<f£0i¢
73‘:5/;\‘ air
If ventilation is inadequate, indoor air quality (IAQ) deteriorates.
20 o
LE/" ;In) vacuum Tff iz) & airplane % sky

41




146

L7

21

F P
7K

water

TuE Az pIiEo AN b TS AMEAE BY ot
KFBELERFDILEW THLIREIRZ D& b5 (CO2) EAKDFEAT D,

When a fuel which is a composite of hydrogen and carbon burns, carbon dioxide (CO2) and water are emitted.

TNHw)

K

in the water

(0% AT ) 4R D3EN

ﬁ‘ﬁmkﬂiﬂr@ aﬁé if’iﬁF’@ é0>3/41+ff§“

The speed of light in the water is 3/4 times the speed in the air.

Fsy

FischerfE l 5t C K ORI A5 FATIC A TR A% R L E T

SRR .
I3 horizontal

In Fischer projections, the horizontal lines signify bonds directed toward the viewer.
; bf hydrogen ;}L( ?EM standard ;?_ﬁ,;}é{ﬁti% carbohydrate
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‘*: = science
1471 Aristotle also left writings on the study of natural sciences such as astronomy, botany and zoology.
PNy 25 BABL
»n family, R 3'379“6)% iI—JLﬂ b S Y ﬁJr s H liﬁ‘ﬂi:’\iﬁéﬂé.
N %";’ department . . » . .
L8 > Related genera are placed in the same family, families are grouped into orders, orders into classes.
o BNl ifjié&‘: PESCI VIR N
. . avi, BIIR. FRBI LR, AW E . ko ey BB T BT,
7\‘ = 4, Felidae
The leopard is a species belong to Animalia kingdom, Chordata phylum, Mammalia class, Carnivora, Felidae, Panthera.
1
~ 7]4, ~family ~ ?—%%f{, department of ~ 547 ﬁ% textbook
D9OTE K
7 ZIIPBAR ST uOb‘T%/\/’Cb‘%i@‘
'—%‘»/S) study, learn
148 Now, we will study fluid dynamics.
S5 varzj‘mévaﬁu IS
DS TR . B N R R AR = > R BT
“ '—%4 F mechanical
L8 %‘ The mechanical properties of materials are obtained by material tests.
BpE
1gLa L nd iz%b A E E’J oV \’C%Ebibioo
HH () leamsmdy ,
First, let’s study the targets of analysis.
2 ) .
~ % ~study Lf:';-fﬁ faculty, department %:E] study
CEL PR
Fran . SBDRNBILF IR OISO B0 S A5 BZ LA CEET,
;J: ﬁ;—T technique
149 These pictures help us understand the high level of painting techniques used in the Edo period is.
Lx TWEEFWLYOYLED
e #?“@&&if% E?'JLT +, ?&&&E!i&m I2k > TR PR B iﬁﬂz%ﬂf“é
;J: ﬂ;—T technology
L8 & Concerning the soot elimination process, the emission is suppressed to some extent by post-processing technology.
FA I BRE AR 2%
s ¥Leo  science and }ﬁﬁ@ﬂ%&m 7‘%/%5“2%09 J i# % _ngc&%é
Bl technology i . . .
In contemporary science and technology, analytical chemistry plays a very important role.
%Zl?:*é technique %{IE) art, skill t <§ one's specialty
A A ELEWL DR
Fran . SBDRRN BRI ORI O B0 S A5 B LA CEET,
;J: ﬁ;—T technique
150 These pictures help us understand the high level of painting techniques used in the Edo period is.
Lxbh  h WEEW LYY ED
Frao T OB T, BB B 1= > C o B R B L B i}fﬂxi’oﬂfb 5.
e ;J: ﬂ;—T technology
L8 /p‘]xj- Concerning the soot elimination process, the emission is suppressed to some extent by post-processing technology.
FATEG  h R SEL LESB S b OLL)
» %< Erwo | science and BifCo Rl Hifi i 5”*5“2%@ J IR _ngc&%é
PR
F XN technology . . . :
In contemporary science and technology, analytical chemistry plays a very important role.
4 Bl T . mm@o FLwols .
272 academic ey art Hiftr engineer
PEE R0 BHEOB  RAR  OAEA bb
<3 RIS T MR Ay ECET FBLTUET
:‘—%‘» engineering
151 Fourier analysis is frequently used in a wide range of fields such as physics and engineering.
ITE DALY
Chzdtx A %‘é*ﬁ’?i‘—zlw’r ’%EOTAIE IZBR B %%TT97’7747 T*)‘/f/’ﬁ:%xiﬁ FHEZRBR,
f fi artificial
L8 I We must consider active design for controlling environmental conditions artificially by using machines and energy.
/urw »Id BRI EAEC Ladk)
» s processing, fﬂ]ﬂﬂ:’i’ﬁﬁt i, 1@@]&73111 PEOBPUSEE THD.
j][]:l:('ﬁ—é) process . . . . »
In order to process in stable condition, it is important to select a proper processing condition.
5 2omg e . e fact <55 devi
~T= engineering =8 actory TH(F5) means, devise
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152 I% manufacturing o .
Our daily life involves many kinds of manufactured products.
B S EAE LS ULOD SESE L BOOL Sppp LLrd E
SpEg> . {EZFRESEIT, B PRBRVERE « e R LB LT,
. ﬂa% industry
L8 % The chemical industry converts various raw materials into various products and puts them on the market.
i b L . » 05 CECTH EFps  mEm
?’é% task. work %@EP H%‘b MBI DD E, AT LT FTRENS LIRS, R DIEENEEL 72D,
If there are dark places in the house, although it may be possible to see, certain tasks would become difficult.
6 . indust gt manufacturing Loxe class
-~ Y = industry >
LS WTA L DT é b
200 function FHCIBIS T IR BT, RNADNAL DB B DA FE > T 5,
E[=
153 RNAs have a broader range of function than DNA, especially in gene expression.
5 & B LIFAD EEATADY b
4 2 & s organic 1FEALE @ﬁ%ﬂi%}iﬁ; OO DEERE SIS TSN TND.
3 B chemical . . . . :
L3 j‘ Most organic chemical reactions are based on several fundamental reaction mechanisms.
= 4 . b=t A7 17311%%55’?373/)/1///1%%72@& b\%ﬂéﬁéﬂi‘ﬁw’ﬁ/vf&)é.
;I:;A% F%Ej engine
The Otto cycle is the main cycle used in the gas engine, the gasoline engine and so on.
! = . B TAE x5 .
~ ~ machine e generator Kk mechanism
THECHES =M ok p<TE FAED p D)
= . TEMIE, # A > CHM O EIOIN TS ET.
71 W machine
154 Work pieces are made into the desired dimension by using machines.
ENNITHINL Jz’<_‘_)’ THOMLV R V)@)f»b\”)‘fﬁ CwHd
£t Z9as mechanical %WI%%M’“I?&E @iﬁi%uﬂ@’\%’f%(ﬂbﬁiﬁ E2l iﬁ%f@”
> BT engineering
L8 T]- Fluid dynamics is also important in fields other than civil engineering such as mechanical engineering and aeronautical engineering.
ZHECE . ’@JF]'UJDI ;Fﬁb\%ﬂfﬂt iIﬁE%Hﬁkﬂi Iho.
If 71 W machine tools
The equipments for cutting are called machine tools.
8 x0T X . RN . = s .
fétkpty7e  mechanical e R bk vehicle 7L Afgkk ~ press machine
A ESIEITL
2hC . IhabEls, El R tkw%@%gw@%&bm
ZFJ§=< derive, lead
155 Based on this, we derive the equations of motion.
= HALIT ) SRS
ThED . SOE IR R A AT O L T
. {I\‘%E: conduction
L3 zﬁ In this section, we will study electrical conduction in a semiconductor.
3 L3tu
&%ﬂ_f{ i conductor N i%’f\i)\/;mhé%ﬁW) AFrC, T RIBOET.
E
A conductor is a collective term for all materials in which electric current flows. Metal is a representative example.
S E5L9o derive, ) introduce, A ducti .
HH (D) derivation FA(I5) introduction i concuctive wire
FewRoN INESel
bla%%% (+%) develop, J@‘%’@Jﬂz ‘1///0)5%%753 y)%ﬂ'@ VET
FiE development
156 Velop Development of a fuel efficient engine is being carried out.
L WA LTARY b5 HEoHiy
<k . %lil?@ﬁﬁé’ﬁﬁb\f_fﬂﬂfi@*&ﬂi%uﬂﬁﬂbi‘f
Bﬁ (-g— %)) expansion
L3 %:ﬁ I will explain how to find the determinant of a matrix using cofactor expansion.
N,
NN . FoF¥ T ﬁ‘ﬁﬁﬁAﬁﬂék ﬁﬁ iﬁ—l‘—bﬁ%bi@”
Bﬁ ﬁé\ ('ﬁ—%)) begin, start
When the necking begins, the applied load begins to decrease.
10
& . vb . b
BE< open (v.i.) BE< open (v.i./v.t.) BHIT5 open (v.t.)
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Structures must be designed to have proof strength that is greater than the applied load.
HEoT LA HLE =
EAAIN set MRS — LR E S AT DfH, if“ﬁ” 73?& BTy /g T 7”_7‘_/\/75:&‘31/ NIGAYR
> X E (775) . . . 3
L3 é The toaster only toasts during a set time without checking the condition of the bread.
. L) Lol v
faa ¢ install T =T AT RN, Eiilic IEI%IE’&Q Li@”
xR (97%) setinsta . . . o
The rotating tool is set into the spindle, and the work piece is set into the table.
11 Jato construction, fcys, . b3 id
@ (35) build =i equipment A set, provide
Xg) B - L oELE Ly o
e . HLEKBHID MO I FSTOIUT, HEODFEZ I F0HRETS.
%)J ) beginning
158 If the ball is at rest from the beginning, it continues to stay there at speed 0.
SNl x JEN 7 AT £
%\%; frst BRI AT ) LR DB B R A TOET
> B
L3 %]] At first, a gasoline-air mixture is contained in the cylinder.
Eorn w b ZLE LA #ERL Lrxouob gush
?L)]l ﬂi nitial WIADALET, MR TR L, FIINLE x=0, y=0 2H TTD TRIRLET.
g The position of the object can be calculated by integrating the velocity with time and applying the initial condition x =0, and y =0.
12
%:LJ HIT firstly %\”%ﬁ primordial W % at first, beginning
5 % 70 78 S 1BAD A0S
By F b E DERIL BRI <10 SR T ST,
< based on
159 Most organic chemical reactions are based on several fundamental reaction mechanisms.
EhHp LEEDm0 EH RN Z
%L% criterion, RAB T — LR RS Eﬁ%ﬁ%ﬁ%@ﬁbﬁ% OO)%@EL’CE%ULT_O
standard
L8 ﬁl Whittaker distinguished Fungi, Plantae and Animalia partly based on the criterion of nutrition.
EV0EILITA FhTE 910 A
Y basic MRS, Eﬂg%$é’]iﬁ“iﬁ?ﬁb\ HEEY o
The most basic of the material tests is the tensile test.
v F Tk foundation, a rou radical Tt base
FHE fundamental ~X group, Ya
C&5L
1::%% (%) consist, 5@3‘3 IR T 4, =V, 5/1"\7@/‘071@?5(@1%%75 %T%EJZS‘.#’L’C‘/‘%J.
compose
160 P Cars consist of many components, such as a body, engine, and tires.
. BADoE=y A ~
x - . FT CORIGHEREEZ 2 THELL,
%1:% mechanism,
L3 ﬁ% First, let’s consider this reaction mechanism.
4,¢,<,\/u . Qo;—) . . 129135 E
» % does not AT, Iﬁjﬁﬂ@’jﬂﬁ% oty BT, EDIHRFIETHHENERA.
% j/) fcﬁ 2 matter
In reversible change, it is not necessary to follow the same path as the first changes in the reverse direction. Any path can be used.
14 Z55< construct, Z51E5 construction )
R M e structure
_ ) ¢ i;u\(i*) :’1{:’5’; = ?_:i[,v%)
s525 0);%;;{( i, GE{ZIS% OD%LH%*& ’?J,#EHH@O)T%JE&_OI/ YCFEELET
1: JHE: structure
161 In this lecture, we will study the structures and functions of biomaterials and cell structures.
e e oF L, %55 b .
ZnEd manufacturing, BIZIE, B /L ORLE T 0B A TIIRO LI BEIC T AT ENTEET,
~ = (#%)) production ; o ' '
s 3o For example, the beer manufacturing process can be devided into the following operations:
<EW  ZHEIHLLHILY FAH{ED
b2 wooden ﬁ*ﬁ%*ﬁLiﬂfg&ﬁMﬂ\ \—ﬂql/‘t@ﬁ%’%ﬁkkbw VET,
= construction
‘When wood is used as the main component of structural elements, the method is called wooden construction.
15 5 . z5 concrete £5%5 .
~ Jﬂa: ~ construction 1 79 - }\Jﬂa: construction ‘él Jﬂa: (wgv— 5) create, creation
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162 Diffraction makes it possible for us to hear sound behind the building.
FAEG SESE L IECIHEIRD Db o 0k
vgeo build, BITE, bk~ foci?k%u%bx@méh Fox DEFO .@.ﬁza‘:izxﬂ\iff
[: (#%)) construction
L8 ;\ At present, a wide variety of civil structures have been constructed, which support social activities.
A b , TR b i R BRI, T s —F s e xa o olEeLCIER A i ccone,
5 architecture
Modern architecture which made of industrialized materials was built as a ‘international style” architecture all over the world.
16 - . . 7 . JAH < .
[ ) be built (v.1) ®Th build (v.t.) S architect
oS 5 z5%
e equipment, | GIAN _Fﬁ WHNDAEE iI{’E%W&E IET.
163 = % device ) ) ]
The equipments for cutting are called machine tools.
nEBHEAL S-S z9 L}‘
5oz i K i ol Bk sh s,
G Flw (475) e o . .
L3 K Devices which eliminate air pollution materials have been equipped.
2 BUP0A i o ~ . 25 Lpstn A Lok
B . A SEOBIIZL T D L5700 805 EHAZOIRTE, BEIRIODIRAE: -
B4 (47) pavemen
Examples of road conditions include the following: Pavement conditions, Road surface conditions, ..
1 PAHES D EBLESD ~SAELEDS B .
SN % N sensor Eﬂ‘r}% % N storage 75 B % N transmission
Wi Hx X Lo S
* KD L _ijfil\ b"C&)ékLi@” ZAUTIZE ST mgH MV ET .
% < put
le4 Consider a ball on a floor, the gravitational force mg is acting on it.
£o A BH0x< - LD
wop position, T% %@W“ﬂ iﬁi@r’]%k ﬁiﬂ)ﬁf)ﬂ'ﬁ‘éﬂ iof%ff PRISTIDVECET.
(AL location
L8 ] In structures, many types of stress are generated depending on both the direction and location of the applied load.
FAalbed) TALEFWND
c /U%Lﬁé ©  |electron . i?k???f)“%??/i’(@ﬁ?ﬁj@ %Eﬂ%?ﬁ\ﬂ“éﬂ'@ YET,
FEL IE.  |configuration . .
g In the figure, the electron configuration is shown for atoms from H to Ti.
18 B A replace, B on | r b treat "
B (42) substitution B2 D replace WL (25) reatment, measure
) DS YA . _ g BhE BLESOL X Hhs
Lr treat, dispose, b7 LAINAAT 7 /iy — AN = T USRS ) J‘C\FH'C%K%
165 ALER (#5) process . L . :
Chemical engineering is applicable to all fields, such as biotechnology, and waste treatment.
e/l H{TE ooty ((ﬂ\h% nh el x
Tl countermeasure, | £ 12D B HIZ R T 272D IR O SV o 72 h O TRALL TE Tz
popdt (#%)) deal o ] o ] ]
L8 % In earlier times, experience and intuition were used to achleve this purpose
HEW L&D Sy
Lr s treatment, SRS 2 H 3 AB%T) )‘i\ ?/\*ijﬁ uXﬂ/’C 17157530)5?& 75‘%%’(@”
ﬂ% ('ﬁ—%ﬁ measure . . .
When using steel materials, some measures against fire, heat, and rust are necessary.
18 Lrsa disposal, nOLIV) HrL x .
fIL55 (+5%) disposition ENALER heat treatment 14 LR post-processing
FAZw bbb h)
SpEp . BTk DB UITRE # 720 b X 2 BN COET,
ﬂa% industry
166 Modern life is supported by various industries.
- produce, L% TELEESTHITELAELCEF il 2L T Al K BT T x50 AL i ci b,
5  (97%) production
L8 ) ‘},:.k;_. Chemical engineering is a research aimed at making mass production stably, at a lower cost and more safely.
LM HIEH SAEES)
LroLaspxrs automobile | HUMEHIT I B @EF%ZP%%LT%D §<@ A — ﬁ‘ffbi@”
@J EE% industry
In the Tokai region, the automobile industry is developing and there are many companies that produce specific car parts.
20 o
g \Z;\O product Z;L M(j— %) yield Zf‘l e y)lbj industrial revolution
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bzl BB DHELPHEVVA T o
ey FI=BIFZ <O T ERBIFAEN THEFEL TWET.
oS product
Our daily life involves many kinds of manufactured products.
T OA ﬁb‘f") IFEE | IIED _ U\’)i")
& ILJ\“EH;- manufacture, | RermDRGEITIL, A RFE, Ty I BN EELLET .
= (#6) manufacturing . . . .
Manufacturing of products requires various methods and techniques.
(=49 BIrEI XA EHEWD
N make, o h=DH)D CZDH A7 V% i U TR & /BRI L 7=,
1 (#5) manufacture . . .
Otto first applied this cycle to make engines.
i de in ~ P replicate, o f f ‘
~ il made in EHEL(T5) replication FEhL(45) refine, refinemen
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168 These days, as the Earth's surface environment is being lost at an unprecedented speed, various species are going extinct.
. fs/u(TO 5 7::‘_'/u £ ALK iFL /uU,E") L
M AL LS circular, e 1 SNl éﬂ’L’Cb \Z)Fﬂﬂk;e BTN LL TG TG,
= cyclic, ring L o .
L9 f R Hydrocarbons containing single-bonded carbon atoms arranged in rings are called cyclic alkanes.
LD FASKZE LhAda
Cosn circulation, W?L i@]D<?@{)luﬁ%ﬁﬁﬂ{1ﬁ@fiﬁiﬁ%fﬁ éﬁi@”
78 ﬁ% (bﬁ—%ﬁ circulate . . . . o .
The hole urges the effusion of the chips and circulation of the grinding fluid.
! W . HDOMA . . . RO .
B ~ring A yERS biological life cycle B thermal environment
Bo (5 EAEES b < 5 ’¢ JVLgiEd | <Ibrito
%$?2 environment B 22RO &, BRIk e R A 72 u+kb WNET,
o b,
169 For thermal and air environments, specific design approaches are called air conditioning design.
s 259 feF LAZIIEIZD S
LFSYNA bounda ﬁ& 3, {ﬁbﬂ“‘ﬁﬁ% ﬂb’(ﬂﬁ@ﬁ;’%g {P&%,?&@iﬁﬁﬁrﬁmi@?bé:&f‘?‘.
3 BER undery - . o
L9 EA Refraction is the change in direction when the wave passes the boundary and propagates in a different media.
interface s Bl Spsmunh 139 FAL
?Q%WV boundar;f O, ’éﬁ{ﬁfﬁﬁi @iﬁﬁﬁfﬁﬁ% 52 BB
L,
surface Reflection is the phenomenon that a propagating wave changes the direction at an interface.
2 S bound DREDZI A Environmental U by =93¢ architectural environmental
ﬁ oundary E/ﬁﬁ ¥ engineering %I;Ef;%i%n i engineering
bzl D3IV
b ) ﬂt’ﬁﬂ)ﬂb VAT _iﬁﬂéﬂ@/ \6%%%%73)&T%%’7<3@@i@“
=] @ surroundings
170 There are many phenomena which are governed by fluid dynamics around us.
EpHHLAY xTx
Luosrs cyclic, 5@%?&%& X,z //Z)‘%@”éﬂﬂﬁﬂﬁfi%ﬁ _J:O’Ctﬁééﬂs?@]'fd%é
& )72 periodic o e I .
L9 )ﬁ Forced vibration occurs due to the perlodlc excitation force produced by the engine.
Lodixds 1*4\[33 \—/&}:F/Z)"(@IZD @q@;&% ﬂ(&;&ku}:/\ftb D,
E)) frequency
The number of repetition of the wave shape in one second is called the frequency.
3 Lgd ~ round, Lo~ around, ZALgd circumference
ES E=N ES
~ i ~cycle JE32 surroundings "
EAR S N C.:\’)Z%‘ TV ZAE
175 besumounded IKIRIR T -CA A AT A TR E B KR | ELCHEL 7,
mn Ions in solution are surrounded by water molecules as “hydrated ions”.
gb\[, D@5V VIl Lwon SAL i%;g)lswiv)x Lz
Lo, environment, | i Ik L CWODIRIRDRL T 138 BN G 0 531 DR J1I2 &> THALE TV,
};J surroundings
L9 Each particle of a fluid at rest is subject to molecular cohesive forces generated by its environment.
LE  993/anoomged 303 4 Cwd
%f/v range VI SLLENES i ANE TONGr ] LIAINAY © T e
ok
Bernoulli’s equation is a very important equation with wide application in fluid dynamics.
4
TB’ surround (v.t.) 75 surround (v.t.) “A)/g / 1z extensively
MR /;5j WO TE
%z front. before fraAToRnT, RERZIRBIC >\ CRIIL T &
2l ’
172 Before the analysis let’s have a look on major vibrations.
CEADEAE » MAs
jyjr A before, _ﬁiz’“ﬂﬁ}*” ZUJ\FIIJ i‘ 1E T%ék%i%ﬂ’@‘fc.
D22 E1] revious
L9 H ]J P Carbon dioxide was considered harmless before.
np ipbrd B :
m% frontward B R RO A COBHT T CINS R, B TR R AN ET .
E]
The wave length becomes short in front of the moving sound source and long behind it.
5
%7 ST AR EALY- .
,\,ﬁ% before ~ FOTC B.C. Bk mentioned before
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After yielding, plastic deformation occurs in the materials.
Bhrd  HLs D ETHD 9L <5
5L RO CHIELA L BN, BRMO® I,
2 ?\’ % back, behind
L9 /r ﬁ Since diffraction is not apparent in light with a short wave length, the back of the building is dark.
NOEHTE B
sz E' _N%E’Jfot*ﬁféf%%@@iﬁ%fn FLET.
%f(ﬁ last, finally
Finally, I will introduce a number of typical compensator types.
6 = f S A hereaft A back and forth,
~%% after ~ L ereafter Rt around
oo dd  CrS7-EI TOHL. TATZONAT
s %G first :ET/]/ﬂS ﬂﬁ%%@iﬁ&hﬁsﬁ&ﬁb%@i@‘ﬂ 5‘6 Jﬁé%@é& ;Ob\fiﬁﬁbi@‘
—
1ra Transfer functions and state equations are known as modeling methods. First we will study the transfer functions.
Xx Homi ST h RN B b
£ . FlHI Lo, —oR ﬁZ)\T’Eé%bﬁVﬂ _%é%ﬁ TIXIMEHEET
before, tip
L9 ;Lt‘ As explained before, a force is exerted on a charge put in the electric field created by this charge.
sx3E 0
sxipe R T SN (INEC 205y TR & 200 dEikee oY
1= before
As stated before, a gas is a group of a large number of small particles.
! ATLE LY advanced ?ﬂ)'&/uLv,h/ub\ orit e h ¢
i B AfT technology S EAT priority fH5E ancestor
W B o MEALED
B o inside L2, Bt Tl B etk e E, RO s ca T
175 For example, if a stone is thrown into a pond, it causes waves with a circular shape.
XAV Z9) Hw ¥
BwolLh H1E a@ﬂﬁ&qﬂ'u% L<?‘Z>4=?% r@ﬁi%%xi“é‘
N center
L9 ‘4:7 We consider a sphere with radius » which has the center at the center of the sphere with radius a .
Lyob9)
Lpdbws HAYESN ODijt,t*‘rﬁf%ﬁi ig@’_ﬁxf f“?blj(’a% %JL SR e Cik
(-g— ‘,:) ) concentrate
Insulators, for example, diamond, owing to high electronegativity, which causes the orbitals to be concentrated near the nucleus.
8 .
,\,w’ in ~, during~ é A/’EIZ center, middle e center
z . F>'FJL7Z,\'C ﬂﬁiﬁlﬂa 9&@”6& 157# ;H i’o%ki‘f
A outside
176 In a closed system, the system swells towards the outside when gas expands.
Vol x
2w s . %I?Ejj W i%*‘ﬁﬁ%{’ﬁﬁﬁ?éf_&b %ﬁkéi{b’(b\i@“
%ﬁﬂ outside
L9 57 ]\ The tensile force ¥ is designated as an external force because it is applied from outside.
&5 S Zomd | ZLnh AN
z b . DNATHE LD B T TETHARDSIMUNT 2> THORAZ KL TS,
a¥iil outside
The back bone of DNA is composed of sugar and a phosphate that are located on the outside of the helix.
9 NS besides ~, P i Loy "
~LIak except ~ F 4k exception sk remove (v.t.)
. %@2'&% Lo HnEn L;Its)zi < T \VJ; &
P contain, FEREMET- A DA R _Z\Eiﬁ‘ T 75: & @DNAOD%‘F %Eijzw_k% {7:\%&1/ I,
177 =i include (v.t.)
A specific region of DNA containing the information that necessary to produce a functional protein is called a gene.
L3550 bivbUATA 5
5 be included Rz i?ﬂz/\’}\m%aiﬂ’(b\i@”
=) + ij % e include . . o
L9 ’6‘ We humans are also included in the Animalia.
HLE W oA lwiVrd Fzuy u BAdIVEd VYo BT
BAGI L5 ANHRA Dl F | _X]L@‘Eﬂk 0)575%@1:[:4‘% 7J<4—‘Eb‘b‘i¢
% content
The ratio between the weight of water and the dry weight of wood is the percentage of water content.
10
5 . B . BAFD S
Y4 include (v.t.) S (F5) contain Lk % water content
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A1 < to face (v.i.)
178 When the arrow in the figure goes from left to right the system is doing work to the outside.
E5= 5 — ﬁfKODﬁFLJﬁ):J:/I\DI: ~75)i§bl]ﬂ‘éjiﬁiﬁ6 :bD?RéﬂTb\é_k%n—LTb\é
5 direction
L9 l jj , If the change occurs in the same direction as the increase of entropy, it shows that the system is being heated.
hw5L Sbir
5 b I *ﬁ?”ziﬁﬂ%b @IO%E%??I"? 75‘@75)73?1/‘@“( %@ﬂ¥ dﬁ)ﬁ%/\ﬁ iTl’"J% 5.
NGRS upward
Since no force works to pull the particle upwards, the summation of forces has the direction downwards.
11 . -
= “n) ~ direction %73)5 head for (v.i.) {E ﬁ tendency
VEIDANE o Vridh Hritoto Eotn
%% surface I/ i%ﬁSZPEU0)%{2120)%@&?‘1’%&%#5 LIZESTHATS.
179 Surface forces are caused by the direct contact of one body with the surface of another.
AR area FE Sy ek iie x?éﬁﬁ®$ﬂﬁﬁét@®ﬁ® LENWET
"
L9 @ Pressure is the force per unit area in the direction perpendicular to the object’s surface.
DA T S
B . ZITIE, iE @Lﬁ‘ﬁ O'f*,éﬁj\éﬂ“bfd\/l/ﬂ/ff%%x_i‘f
b ﬁ cross section
Let us consider the integrated Bernoulli equation along each section of the stream tube.
12 A ~bA FVA
~ Tl ~ surface S plane K water surface
OB A Y EZUC 3 Bob o
#?ﬁir}] right side 7E1El0>l iTSﬁlkbw\, ikt Jf@xﬂ B, Bl — b — 2K L2 T T
/\I
180 The figure on the right is called a TS diagram where absolute temperature is shown in the ordinate and entropy is shown in the abscissa.
o HERD
Iij% # a"j nside DNACIH RS BIC I IR 725 TG, B AOBIC LTI 25TV B,
/\I
L9 {E]J The base pairs of DNA stack vertically inside of layers down the axis of the helix.
BIL BAEVRD I
BAERD L EF in_\xT1E'J0)’3$'CE§E2Q otfﬁ £ TLJI:@E;'E WA TEET.
I3 XT1 1l opposite side
After rebounding off the opposite wall, the particle once more travels towards the original wall.
13 X
N?ﬂﬁ ~ side ﬁ?ﬁﬁ outside EIJW“ side
state ii AN V3 Eb Z Z Sl X7z ’<_.£’7'J A
Liogn . ZIW)«UTF.E'C IE 2 DIy ’_{2137535?5?)6 F'Eﬁ%EEE _ﬂx'?UiE}’)o’Cb‘é
VR /ﬁu"?‘\ condition,
181 situation In the gas state, each molecule freely moves around the available space.
Z5<  Uwtrd T
Ft s FUUE= RV TRISERPMETOET
JD 2% shape
L9 /lj‘ The shape of the drill is similar to the end-mill.
o mIoEd £5.%
) shape OISR T T A O L5 7 RO S R DI b,
This kind of method is utilized for producing cup-shaped products such as aluminum cans.
H VTP fibrous LsE situation, AL current situation
TG - R circumstances /%'H(
PNARAEDA EANE-3 a7 /LE \L"‘/vt(l./ \11\7)
Fore %%*%%Fég@%{%ﬁtbf ?)\Yﬁb)%iﬁ _3”7)671&’))%*4@%?‘% (R ik - Iﬁi) CRDIBPUR SR,
2, RE form, shape
182 Characteristics of a external combustion engine, we can choose many forms of fuel (gas, liquid, solid) since the heat source is outside.
CEDU A
T pV BRIEREE ks o rxoft i icbr a0 cE i oS,
PR VR /ﬁu"?‘\ condition,
L9 H'b‘\ situation pVdiagram is often used because it shows the work visually when the state changed.
N < .y AL LY L0 NN ey 1 O PO
L o ZoMRIE _”“@{Z!-W)iﬂvhi AT DLV BT, BRI IV RSN E T,
13 situation
This situation of a constantly increasing chromosome number in each generation change is avoided by meiosis.
v iGe ~ condition, e !2 burning condition SN actual situation
~ ﬁf\‘ ~ state W‘ \ Han E‘\ g ;%ﬁfx‘
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H% when
183 Next, we consider the case where the fluid is compressed as shown in the figure on the slide.
o EZLC Lma ETEC LA
o g . ZOU7T7 3R, Mt RIEA L > TOET
H% Fﬁﬁ time
L9 B‘% In this graph, the abscissa represents time and the ordinate represents the amplitude.
5% F LAdA v =< BH b L
L#:?élj fime o EORNZ, HHBER, b bHIRAINCBIT DO AR L TOET .
T4
The above figure shows the shape of a wave at a certain moment, that is, at a certain time.
16 L the time of ~, L7 iod R t th i
~ during ~ A age, perio [FIFFIZ at the same time
X o B . Loz JEE N
BLP iﬁ%xﬁﬁ"ﬂ iB% F"ﬂ?b%%)otj THZ DD, EERITZEACBRMIA 2.
Fﬁﬁ between
184 There appear to be interspaces between the base pairs, but in reality, there is hardly any interspace between the base pairs.
. ) HpEA DAY VRV BAK [EYROSITN
BB . :1‘/7‘/'9'@%/74—\%‘5 E Fﬁ*ﬁ@ﬁfﬁ WZHBIL, MR 4 ICRERBT5.
5 interval
L9 Faﬁ The capacitance of the capacitor is proportional to the area of plates S and inversely proportional to the distance between plates d .
SVIES ST
x%h human KR 7> 2 CoDNAZEE Bbuse, K2 noREsicianET,
H
If you link the entire DNA in a human cell linearly, its length is approximately 2 m.
1 U A . <M A = A .
A time g space HAR period, term
Ly TA DEE
i@%}% carth %ﬁiﬁ@{ﬂkb’c E f@fkﬁﬁﬁ%’@%ﬁma uiofélé“t;éﬂéi/%#%biﬁ“.
185 Examples of body force include the effects caused by the earth’s gravitation or its electromagnetic field.
TpHVEH  FpOE L
L seismic,  RORAIL, EHBEO RS KRR 172 iR DL BB ET.
= earthquake
L9 i‘& Bridge substructures must bear the weight of the superstructure hydraulic pressure, seismic forces, and so on.
I fy NOEA T
54 a point, Hj—FF'EJ:Fi'J Ft 3, &)%ﬁ{ﬁm @”53‘5@'? th)Ii'TC?“
ﬂirj )ﬁ’; a place . . . .
Average hourly speed refers to the average speed of vehicles passing by a specific point.
18 .
:T:f land, ground [ﬂfﬁ ground j?l»{_j‘ZF underground
Lﬂ'/v/J ) [ ,Uz/iht) bre .
B X . B2 %%;T%Eﬁ‘)\/z @iﬂ.ﬁ?b) %ODt&W@@% TR R Z BN ET,
ﬂﬂ i‘ﬂ region
186 It would appear that the architecture is affected by the natural environment and the life style of the people living in the region.
Z AT
DEonE ;éféﬁﬁ/b>ﬁzbéﬁﬁfﬁ%;é ifikb WOVET
< ﬁ/ﬁ\ i range
L9 iﬁ& The range where materials deform plastically is called the “plastic range”.
ERAVE RS BEAVE D Els  Holo nrH L .
B E KEEOI XD, TR Co Lo E OB B\ CRIBZ LR TES,
{ﬁi‘ﬂﬁ sea area
By applying hydraulics, we can understand transport of soil and sbustances in river zones and sea areas.
19 Vi ~range, ~area, < ox N |
~1 ~region XAk zone, area I i arge areas
e EEIN 25 Rolh oLk
TN case SOl B T B RO B b TS LTV,
=]
187 In all cases these forces are distributed over the area of contact between the bodies.
NS €< AEfnbw) 05 L
L location, N EC (S S AINES ﬁﬁiqj’CﬁV@FW ‘%Fﬁﬁ %ﬁb ‘%Fﬁ“kﬁ%ﬁ NN 6@%%’(@‘
a i}ﬁfﬁ place
L9 i)ﬁ Diffusion is the phenomenon whereby molecules spread out from a location of high density to low density in a gas or a liquid.
ikt
i% field ”*F'Elqj@ﬁ%éb \ :L“ &H#F'ﬁ’ﬂﬁﬁffﬂ B 1 ﬁ)ﬁ%iéotott%iéﬁi@ L&D,
2z
Field is a physical quantity which is determined by a point in space (or a point and time).
20 - =5115
,\,% ~ field ﬁ%% magnetic field “}L;l;i factory
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x5 . TR ttfﬁ@*ia i§§< Jﬁfifﬁ@%ﬁ' EL
Fﬁ place, point
188 The electric field is strong at the point where the density of electric lines of force is high and weak at the point where the density is low.
ESV/AS AU SIS
»L s Lz | ~places, ZDONE, 5’*737‘)‘%%@2@%%#[/71@‘3[1/‘ﬁ@?ﬁéiﬁfik% _%Ebi@”
~ Viving . 75 N ﬁ
— 55 PIT ~segments )
L9 F This force is developed when the external loads tend to push or pull on the two segments of the body.
oL HOTALE AT Crrdunled LiKOa
BoTALx aﬁ” A L 7J<%?:% BBk ﬁ:uu%ﬂ’ﬁé IiE' & %@037“7/!\75)%5
== ﬁ power plant
FaL
There are many plants, for example, power plants for electric energy, filtration plants for water and food processing plants
21 L location, MLz each place, various brilr ALz advantage*
Yirt place AT places K pr-#p disadvantage
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DNAZSKICHE TV BE X, HUKRIZ B B AR T IR k> TR 25 LU

5 I & Kk . .
Interaction
189 *E A ﬁzﬁﬁ Wh - . . . . .
en DNA is dissolved in water, the hydrophobic parts try to assemble with each other by hydrophobic interactions.
SE N Z 5
*Jf*é phase e e BRI Bk T E T
DA
L10 ﬁa Next, let’s obtain the frequency response for the phase.
HT 2 MEE) ST <Ehaih 7 = R
;ﬁb\ < partner ADFEFIITEVIRRIZ, BT DR EFUTHFOSUIATND DR DL LN TED.
As A always pairs with T, then if you know one base, you can determine what the other base is on the complementary strand.
1
%y o~ mutual ~ %%L Eé relative ;Hj‘liﬁ%i difference
x W ‘f& Sy i SAELD
F‘%L"C %%j‘é about /k o, AR I AL CTRRL E T
BS s
190 Next we study about reversible change.
EANESZAREIGIA T :")fc;):*\% T EIMA ?b\ii’)i< oA
%ébf'% (+%) correlation AR 7 A 1D - RS RO B AR L L M e AR L U 2,
ES
N Members of the cytoplasmic membrane system interact with each other functionally and structurally, and also interact with the plasma membrane.
L10 Fjg
zly LA DA z<E ) U A Wb EomATd
%\/v;{a function REE v IR ¢ OBIECT, BEE v I XEREE x DR ¢ ISR R D.
BS
Velocity v is a function of time ¢ and velocity v is the derivative of distance x with respect to time ¢ .
2 nin . A . n bk . .
P Y be involved R (%) be related, relation 5. (4+2%) involved, participate
. b Lx IS . O R DA DAL [ChE .
%%ffu (%) relation OF B NSO, JENEOT HITEBIBARIZHD, ZORERE 7 v 7 DR &),
=I1PR
191 When the strain is small, the strain is proportional to the stress. This relation is “Hooke’s law”.
DALY VYL
pA L CoMEERTET L FOROIS IR0 ET
Flag ,f;?\\ relationship
L10 4 % The figure in the lower left shows this relationship.
Z modulus PR AN 2
iy % coefficiont AR CIE, Z OB e IS e S B AR LT,
/ £l
factor, The bulk modulus represents how much the substance is compressed.
3 AT . . I AT . AT .
~ B ~relationship PaElEIE LR correlation 4 (% irrelevant
Dile b <RSI mIo B
Bb | mainl B DL, U EICE AT LA OO, kUL TR Ao 12475,
+iZ Y
192 The difference is that the drill mainly uses its bottom blade and the end-mill uses its side blade for cutting.
Eh Lk ZEEVEONSA AENENRL £
w%f major “0Bh | EERRIRRA BT, ZOMOTRAR S RE L0 T,
~ F 278
L10 £ In these cases, the major liquid component is the solvent, and the other liquid components are the solutes.
nhEES  E % 7>/u A 7/ RONAELD <;%i»/u3; D UBVDAEISBELAZE ER
L ¢ mainl Brds oD Hefi T « I am iazkb’(?&fﬂfi ZEREREE, TR, HEhREA Y OET,
+ y
In the principles and basic theories of environment, we mainly learn thermal, aerial, visual and acoustic environment.
4 L . Lpfz . BH .
e main ~ EEUIN subject i main
Liak
5¥;, follow (v.i) tl:{ﬂ BEVi“C E H?H 17 /70){93 EU ;ﬁéo 'C'jrﬂ‘/biﬂ”
1 9 A
193 Up to the proportional limit, the material deforms following Hook’s law.
Lok FU5H  ~NZHL / T A
%:és < therefore -7, Z F'Eﬁé’ ?éﬁﬁ iHEPOWMEOﬂ:{TIEI %0)@%&&7‘;5
P TE>
L10 /fi Therefore, the area which passes this space is a area of this parallelogram shown by light blue color in the figure.
H \L\< [63e2S WHIELZNEIENED
g%a)% (+2) subordinate %%iﬁ ?%ﬁ%ét ﬂl®ﬁ1¥‘ﬂlﬁ"%%ﬁl )ﬂﬂ‘éé%%ﬁé%x%i%kb\%
1
A living thing that uses surrounding organic compounds to get the carbon it depends on for growth is called a heterotroph.
5 Lpdbin . L7ans . LHZLHN
ek conventional ~IZHEST according to TERMED dependent
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receive (v.t.),

VI H) LAEL

iGNl J‘fﬂ“é%ﬁs %, *%7kf _J:D{%J‘ka‘jjj%:x TET.

be affected
194 ¢ aflecte A body in a fluid gains buoyancy due to hydrostatic pressure.
feseliv)
" . ﬂﬁi iﬁ%k%‘%g@?ﬂg%iﬂ{ﬁb%x ﬂ”ﬂ@i‘f
2 = U—E‘X 7% receive (v.t.)
L10 P'Xz’ The gas receives the same amount of heat from the heat source as the work.
SVEHISAND el
2o linheri fﬂiﬂ’jf\f”@f@r 1%, DNAZJ\%’E%éh’C&\O)ﬁﬁ Hr”ﬁﬁéi)‘iﬂiﬁ“.
'_RL'U'HA\"LK< inherit (v.t.)
DNA is copied and inherited by the next generation during cell division.
6 A L Loy CwlLA ..
=ZF Ann - accept (v.t) 'i’@{ receptor ,}54% data receiving
RUAN /I AV e
y o5 install, set |7 LA T L AR A B0 o T, ??*/T AP B TR G
Hy@’f‘ BRA) (v.t)
195 o ! — o ) e
Press process(stamping) is a processing method in which a mold is set into a press machine and material is plastically deformed.
LT L3 .
o Foy T IR TEESITEY, B ZenTEEd.
E‘y ) »a—— remove (v.t.)
L10 EX /j t:p is fixed by a scr,ezvi and we czln r:l:oze; 11.
L oz eI T 4V —CARERLDOEBRBEIETT,
HX@ //:< remove (v.t.)
Filtration is an operation to remove unnecessary contents.
7 .
B L wmon deal with, ol .
i take (v.t.) UL %) handle (v.t.) B (32) take in (v.t.)
b Eho @5 h S5 bE T AoDL
N . G2 ONTATHDEAELE A 7ML ORO T 23 L ET
Hzpn gven
196 I will explain how to obtain eigenvalues and eigenvectors of a given matrix.
) o Tuzgozy A FNEYOTS e R
» Ak involved, ZOAF VLI K FERE LI E L2V O T, UZALKZREAE BTN TED.
5 (%) participate . .
L10 Since this methyl group does not form hydrogen bonds, U can form hydrogen bonds to A.
x contribution, fﬁ*’ﬁﬁﬂ?@ﬁﬁ%%ﬂé iZV~§7_@%EE|JEU‘9%@%ﬁU\i@”
G- (bﬁ—%ﬁ contribute . _ . .
To determine the contribution of screening, we will use Slater’s rules.
8 . "
W:/;\_E) give (v.t.) ﬁif%{ (+3) donate %%%225 affect
N et 137z
B }_W){JILZ}’W) EFT, e E E?ﬂié’b'@/ YET.
5 oneself
197 The flag flutters by itself in the wind.
. SEXF Z9C LYITE  Iinh IS RN
LEs Tk . Y=L AR Te TR A HEIIC SRS EDATCE I N DR 2 R T D,
FhEIZ automatically
L10 Q The machining center has a device called ATC which changes the various tools automatically.
L/E /VLL/U HF ZNED 50 EXDoZ WIS
CELUL LA | H % QE"CEEE _Jé\%tﬁ*%fzﬂfbHj‘f_kﬁxf’ééE%%ﬁEi;k%E%kb\90
5 ﬁj\ 5 E/ itself
An organism that produces nutrition necessary for growth by itself is called an autotrophic organism.
9 . :
é@ ; free 2y /V nature e car
V3IZw) VpILpD
BALSTE . PEADTE D EN) 1 ﬁ':l/‘ X, ZIKETE’TC IIHVEEA.
gl fi essential
198 The difference between the inflow and outflow is not essential.
Ao EALE
i BN B CA6AR DI R > T g,
~ counter word
L10 Zl:\- Humans have a total of 46 chromosomes.
SV EsLiT A IATE WL T A
S basic MERRERDO D, W%%$E’J7Zt“iﬁ%ﬁi)> 5 éﬁﬁﬁﬁffﬁ
The most basic of the material tests is the tensile test.
10 .
B this ~ %LEIO today B real, indeed
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b original,
199 JL beginning ) S P ;
The Carnot cycle is a cycle including four steps of quasi static change and returning to the first stage.
S FTUVHA
LA . . R Jkﬁ@(ﬁ@ia?‘ﬂ/ﬁmﬂ’]&&%%zf@i@“
_ RIT dimension
L10 75 Next, we consider a two dimensional wave like a wave on a surface of water.
gz S o2 A LRI DL AR IE R D B0 T 52 % R 201 E RS e s,
It % element
The purpose of qualitative analysis is to identify what kind of element or chemical species is inside a sample.
1 LA . . SFADEL . BAB s ..
4BE YR TT dimensionless b restoring force o3k primitively, originally
VA by . ©
» . TORPVIZUBMEDNET. UIXT T A HLWITIV U EFVNET .
,ﬁ bz instead of
200 U is used instead of T. U is called “uracil” or “uridine”.
WORITE  EIES 05
EroxsTs typical, ﬁ]ﬁﬂ’]fii**glh%kbf %%ﬁ%, r v, 2 u7pE 75‘? FoiET.
) 'F‘i’% E‘/‘j fi representative . . . .
L10 /f Typical civil structures include roads, bridges, tunnels, and dams.
g 2T AN ZWZw)
Folcws . INEPDIAE LI fFE~RALET
,ﬁ A (-g— %)) substitute
We substitute these values into the assumed solution.
12 EAT d 7 i BLODELIIBG loch
e modern generation I inear algebra
VEIDANEL  Foiz B ECHED Eotn
<o I/ i%ﬁSﬁ%J@%W@%ﬁkﬁi’f?fﬁﬁﬁ“é LIZEoTHAT .
%) another
201 Surface forces are caused by the direct contact of one body with the surface of another.
Lixo o R T At KRBT E AL R b B AT 52 L & BT B OBERE A T Clo .
] (47)  denity
L10 5 ]J The purpose of qualitative analysis is to identify what kind of element or chemical species is inside a sample.
Co&ly
< T FERRIZ 0)2,@\ iﬁ‘ﬁﬁ)’( b\f_?sf) IZEIJ%O 5D il?ﬁf‘f
X B (F5) distinguish
In fact, it is difficult to distinguish between these points because they are extremely close.
13
}n;ﬁ}; separately %%FJ 72 particular, special iﬁ)n;ﬁ (+3) distinguish, determine
FAalbed TALEFWND
b configuration, . i?kfﬁ’%??/if@ﬁ% HFoE %@E%?ﬁ‘ﬂ“éﬂ’b’@/ YET,
202 EEA%‘ (#6) arrange . . .
In the figure, the electron conﬁguratlon is shown for atoms from H to Ti.
L. . 25 FHEFHAL I 5 /Sx/wib\
Sy distribution, XT/\LfJ‘E ER/SER NE N /\%EL “D@ﬁﬂﬂ@ BlE NG,
SBL(T75)  distribute . .
L10 @a Paired homologous chromosomes are separated and distributed into two cells.
T5  RAEYPITN 9HLH) o LFADL)
L 1//(//1/2%( i fi(/mﬁ?@@@%im@‘fmﬁ%ﬁgﬁ /km:i@ “D'C'a“
L (§7%) govem
The Reynolds number is one of the most important dimensionless parameters which governs the behavior of the viscous fluid.
14 < distribute, EN f lation. blend ZH5EL dient
fid% hand out (v.t.) Bla (42) ormulation, blen VS[l gradien
EA S, EolEEW W T A LEIIE?
2505 2R ODNABOM I DNAZ R RIL i it {a 5 Lo Rl 7R ie T,
*E ,|~ complementarity
203 Complementarity of the two DNA strands is the essential feature for DNA duplication and transmission of genetic information.
eI Lo 2k EErH 0ok
GE s _ TV — N EEM LU TR 3757212, (IO ORI LETT,
o 9 g (-ﬁ—- 6) reinforcement,
L10 %ﬁ reinforce It is necessary to reinforce concrete in order to use it as a structural material.
:—“}— ifj FNE L H<UES IES HnEn
i L,fl;_'z =S controller, ?ﬁf%a‘ﬁ X, HilE A *“%J%Ekﬂ”éﬁ&) @Kﬁé”ﬁiﬁkbi@”
= compensator
P The compensator generates an input which achieves the control objective.
15 BER compensate ER . £ 513 T x
D) (v.) #H1E (%) correction, correct AT complementary
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S Ah T—u/VL /ﬁ[,,_._‘/./ DARNE A E  DARLGHDYE A x
x5 . . TR —R T bR FED 4 ES _iwﬁfﬁmrkﬁ.ﬁﬂfﬁ@fﬁ IR D&EFELI,
/7%‘1\ < notice (v.i.)
204 Andrews noticed the existence of a critical temperature and critical pressure through carbon dioxide liquefaction experiments.
FoZ5 At
o - FEAETERSEDIT ﬁ%ﬁ)l{lﬁlﬁ@iﬁb‘@’(ﬂ‘??ﬁ? iﬁﬂOD 5‘%9[%{7“ FTIoHE+2,
% I :éf’f‘ U'Z) attract (v.t.)
L10 /f\j‘ Since it is one electron short for complete bonding, the boron atom attracts other electrons.
. . ., EozArn Lprb)
Iy HAYEL RO ISR i@é’f\l& fif“b)j(’a% %JL LT L5,
1#—@ near
Insulators, for example, diamond, owing to high electronegativity, which causes the orbitals to be concentrated near the nucleus.
16
> be attached 5 <h FREN -,
< (vi) fhymzs  addo (%)  addition, add
~AF WO TE
$%b\ o T é‘(f uniﬁed, :®J:9 LT 'jrﬁ/ [ZoV \Tfﬁ E/] L%ﬁj‘é kﬁ‘T fcﬁ%}.
M —HJZL  consistent
205 In this way, it become possible to describe deformation in a consistent manner.
Fungsd TERAD VLA .
LIN3) phylogeny, ODJZOfi;ﬁﬁtﬁ%fﬁb"C Kth)%ﬂ’l/\ﬁO) ﬁﬂiﬂ’] %%2‘%%@@”5:&75*@%50
SRIFL phylogenetic
L10 S ‘} Using a phylogenetic tree such as this, we can represent an evolutionary relationship of hierarchical classification.
H v
CpE5TE .. ﬁ%ﬂ@f ﬁ\ a%tiﬁk *%/? fiﬁﬂﬁ%ﬂibﬂf_{ﬁf’*E’J?‘@Ea’:b)/\%0< HILTND,
Ei(f‘yu f fi traditional
Traditional houses made of several materials such as straw, reed, soil and so on are still built across a spread of countries.
Y SN integrate, AT systematic, ARG statistical
e (35) integration B DZAN phylogenetic RSN
S 72 AT LEEDDY
z < %E&“ﬁé/xﬂb _@”6*’?3% 1% SR R JEL’C%&?“
-g— A belong to
206 The trees and grasses that you see usually belong to the Plantae.
xpE LB BUE LW
xp < %Eﬁ‘%’i BT DI, TONEICH EEI%¥%?EO73 5T
(:'E metal
L10 }]% Electric current flows because metal has free electrons inside it.
. L Eh EIECHAL AT . LB b
¥5 L Li'&Na D56 | RBITTHRRO TAA L ERITINa OB LI D53/ h&<725,
Gl homologous
In the case of Li" and Na', since they are homologous elements, the ion radius of Li" is smaller than that of Na".
18 ; ; o .
fﬂ-ijé (+3) attached %T‘H attribute %%% /%X\V %}2 dependent variable
DI 25 BABL
Jj{ib\ classify, E3p i‘;‘é@: iI—JLﬂ THRNIN,EB| Lﬂ' s H liffﬁil/\i:ﬁéﬂé.
207 JTH#R (#6) classification
Related genera are placed in the same family, families are grouped into orders, orders into classes.
Lenu . fﬁ%f?)%n_ izﬁiiﬁ&b AT T =2,GlE7 7 =2, TIETF I, Cldv b b,
w % % kind, type
L10 ié There are four types of bases: A is called “Adenine”, T is “Thymine”, G is “Guanine”, and C is “Cytosine”.
N BE LA L E3Eo  LiKEo LEso gy BY
ChB RSN E RO LEW L 2w L, BB TV e b i ET,
Zlg human race
Humans may have been identifying and organizing fauna and flora since ancient times.
19 i i .
j‘kﬁf %ﬁ fishes f’%}%ﬁ birds i‘):ﬁb{l;l (472)  similar, similarity
BERE LpyEEn
s large PN il‘ﬂﬁf%%%%ﬁ%?ﬁ)ﬂﬁﬁ SN TNET.
=
208 Large steam engines still use external combustion engines.
Do B REED
55 51 (=40) EFO)«MZIWH%E imﬂ‘”@i%ﬁ%ﬁ%i‘f
[H] }:lFL. concave
'ﬂ:]] The surface of the liquid inside the tube forms an upward concave surface.
L10] == q p
. bh VIFVELS  ARD:
e R—/VERINVERNWDZE _Mfﬁﬁ"ﬁfm/kmﬁ,ﬁ:@/i\?mmIz)ﬁrﬁbffr
T (metal) mold
Three dimensional complicated molds can be produced by using the ball end-mill.
20
w7 ~type, model, Vs b ..
~ shape, size il mold Piin] model, miniature
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L Ll S I X< Kb, b3 BNZHTE b
VY RIFROMAIT, J&, B B Vo7 AR T, BRI ALE ST 7,

*ﬁ species
Linné grouped the naming of species into hierarchical categories such as genus, family and order .
Thm A I Lwphy
Kind. type BMICITIE (FTR) LR (AT R) OB HVET

There are two kinds of electric charge, that is, positive and negative.

some kinds of

L 34 ) b o
Z’Déé@'74’/%1’%?01RNA%5/A&L’C%OTI/\'C, RNAZJTICL CDNAZ BT 5.

Some kinds of viruses have RNA as a genome and they synthesize DNA based on RNA.

wide variety of

Lo . e}
F each ~, various il seed

o

<
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DL LA Lo xEATE A Lk Db 03 b
ZNA ) ‘iiﬁ%ﬂﬂﬂ: OV TIR D& AN BIL AR 2@ L Tl L L5 25,

Lo investigate,
210 LRS! check o , . . . i
When we investigate unknown signals, we basicallyt try to recognize them using familiar forms.
PEA » 2 S
Browo reeulato ff*ﬁé“@ﬂ:%ﬂfz,/ﬂr—&bffﬂiﬂammﬁ@%pﬁﬁnﬁ“ékb\91%%% ;OL\T%UiLmo
L11 é = adjustment We will study the functions of regulating intracellular activities of nucleic acids as chemical messengers
Lok
TR 3 adjust, eI ﬂ%‘é“” _J:ofli%ﬁtt %f&#—'ﬁ“éi? ;uﬁﬁéhiﬁ“
AEE (4°5) adjustment o . . o :
The room temperature is adjusted with equipment to maintain a comfortable thermal environment.
! brob . byl . <5 xbrob <Hbry | . o
SHA harmonic B condition ZELL SR - 223 |air conditioning
) ) LAy L LADBAS  hRCTEAEL L JAS
3 A inspection, DT EAACNCTHOWDLERR AL, FHARRILAHE DB TR ELRVET,
The psychological tests used in assessments have scientific basis.
i A Shh Ve <b BNOES TS R 02
RS inspection, 2 FiEHABAESIZB W TR B9 N E G 7 LTI L s T,
7]{ P consideration
L11 ,E— XF is the vector sum of all external forces acting on the surface S of the part of the fluid under consideration.
FLILEITAZISHIFATE
z 5 & . e ﬁiﬁﬁﬁ”fﬁﬁfﬁ B RF 2 R M K IR ,.\\%/\bﬁé;ki))’cé‘é
% E scanning
Confocal scanning microscope can focus on the target plane or point more accurately.
2 Hios investigation, LA examination, & | . i
W (F5)  rescarch FETD)  judgment Kt (%)  closeinspection
F5L S0 :e
<5 I_bei%fw M _H:f\ék%#KE’Jtt%B ;tU'Cb HD3, AIES AN R D,
A compare (v.t.)
212 In the same species, when compared with each other, the basic parts are similar but some details are different.
- A ESPUISS N ORNBAT
SN . OF BN ENEE, JETIEOT 2L FIRRICHD.
I 1'§|J proportional
L11 I:b When the strain is small, the strain is proportional to the stress.
BAEL VIS A
o . B, Fjjﬁﬂ:k&.f”'ﬁﬂ:@tlz'cé%éﬂiﬁ“
HZ ratio
The speed of sound is the ratio of the change in pressure to the change in density.
3 o . 0y o . A TR . .
~It ~ ratio I }: ratio, percentage K e inversely proportional
> j{)
o< compare, \_?}’L%J:@Tktlﬁxbfﬁék ipﬁiﬂcos % J:E'“BZ)‘SH’I al %‘%Lb‘:kﬁlﬁj\ﬁﬁé.
213 g (9°%) comparison
Comparing this with the upper expressions, we know that the real part is equal to cosé and the imaginary part is equal to siné .
KL S OMSTERS bAoA RN bR
0 M T . PARA DA ZELE Y22, ZEL TR E | IEM L L T TVET,
. I $5€ E{j relatively
L11 %X The price of steel is relatively low and stable. Thus, it is an excellent structure material.
A EED DAL SR
. . FoTA NS — RTEHAER _ﬁx/\'ol/}' HERY) i@\%bﬁﬁiﬁkéhiﬁb\
i ~7 (Fr 3 Z) compare (v.t)
For this reason, the meta-substituted product is produced in much smaller proportion than the ortho- and para- substituted products.
4 OB < d OB B0 S bl A librati
fhigxn s compare I3 $Xm‘ Hl:fcﬁ comparable B E calibration
o SNIEIRL
#» can see, DNA@ﬂﬁ _fEH@WTﬁ%ﬂé%OIO@IEE**Q&#RNAT@”
214 H, IS found .. . . L .
In addition to DNA, RNA is the other major nucleic acid found in cells.
L1y b R Ao &9
5 canbe seen SR TR A ESRIFHIC NS A O | IFIZ B ORE - MR Bl 2 T ET,
Hx5 (i)
111 Even very small organisms that can not be seen without the help of a microscope have various functions and features.
Z ) 7)
Vol {I: i ﬁ?ék{lﬁ%l%f_ T%ﬁ% WL TWDIDNCHRET,
E‘»é—— AL ata glance
At a glance, chemical engineering would appear to be aimed only at the chemical industry.
5 .
oA discover, B b C e B
3B (432) discovery =AY distinguish (v.t.) H find out (v.t.)
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SAEE BT FAL

Bhleo detection, Ai‘ﬁ%ﬁ?ﬁ%iﬁZOUD E E’] %’f’f@ ﬁﬁkiﬁﬁf%é
215 iﬁ (#5) detect . . . . . .
There are two major targets for analysis, one is separation and the other is detection.
;5 FB5L5
1;‘ 51 (%) detect, fEH@ I, T/V:E/*?”%@iiﬁ@fﬁﬂﬂﬂ@fl‘i%/? ?‘/D%fﬁ%ﬂbfﬁﬁ Fof)ﬂ IS .
sensin,
L11 #% & Cells respond to their environment by sensing hormones or other external chemical signals.
A . LiEl V)éﬁf\(i’é FALED N JARASY “V) )
TaLE? validation, J':7!<I%’C E T%JJF@@ \iﬁ TRIFDNFERRIREEIZIW T, KEERFIHENS.
FRAE(T%) inspection e . . N . .
In civil engineering, hydraulics is used in mechanical inspection of the structure analysis.
6 oA inspection, Gpr consider, ThiFh heck. i i
@E (ﬁ_é) test *ﬁ ETJ‘ (‘j—é) consideration M\\@ (‘j—é) check, mspection
5% LE . L& L
L be kn ZOLORITAN XA DAEL TS TWET.
216 HBHLTUND beknown Lo . .
The above equation is known as Bernoulli’s equation.
- DAFLA  FeIFES  EEES L
L U ODTODHR KU I FAG R PEXH D E > TOE S 20 2
95[]/) NQAYA) know (v.t.)
L11 %U Is the ventilation fan in a restroom is for air supply or exhaust? Do you know?
TALERLS HL & N >,L:—)»é“ IHEHELDA
5oL x DRI AU, :"/7”“.‘/47“&1/\G%W%@I%@:ﬁ':@uniﬁ’ﬂj%éij IZ7R0ET.
%Dﬁﬁﬁ knowledge
You could design a capacitor, a practical product, with the knowledge of electromagnetism.
7 .
sensing, A b . b B b .
/._,\%D (4+2%) detect B (45) detect, sensing jE%D 5&% known *unknown
Tz pKEAZE L bl b {o‘%
£z 5 predict, KB DL /\%@ 375“5?’ éﬂéﬂﬁilﬂﬁ’\\‘f\ DIRVLED ST,
217 B (3%) expectation o . .
The diffusion speed of a gas was considerably slower than values predicted from the speed of molecules.
Lo L@)ETE Bk i
£z prediction, FEK iﬂ%ﬁﬁ’)iﬁﬁkﬂbﬂ%bfh \E)k?’(ﬁﬂf%i@”
= %(EIJ (#5) estimate ) L
L11 J We can predict that the response has the same form as the periodic force.
AR b
e beforehand, | 7—VTARELnITOTHLILIE, HOENLDHN>TNET.
HOMLD (T) in advance
v We already know that the Fourier coefficient bn is zero.
8 LT o . LEo
FiE(T3) plan, schedule T (+5) expect, expectation Yy forecast
VrIDANE FFE Z = k5 Lx NS Hir{HASASNLYS V5 )
oﬁfc*o ideal eI ‘bﬁiﬁ o TERL CODIRE,Z O EILE A EE L CEfA b,
218 - If the surface loading is applied along a narrow area, the loading may be idealized as a linear distributed load.
ROYEN Y W
£5Th consider, - ViEad) iﬁ%ﬁ@@% @fik 73‘%7 'ﬁﬂi’i’ /EL'CU\i'?”.
*E BE (%) assumption . . . T .
REIRVAAR In thermodynamics we consider a reversible change for simplicity in analysis.
Lk Eby 9% .
z5%5 imagine, 7oz X, ReaT- i W iap e Mg L Tl7Zau.
g (95%) imagination N
For example, imagine that you beat a drum.
9 . ] o
ij}i}-_i g;?f:llary’ 2 }é (+2%) predict, expectation 1? i :.;,E)\ conception, idea
Zixh
p feel, find, DYAT I, H 2!&}\0)4#5775 %ﬁé’b = élt@ HIJ@%EJZ@JZO J-)Mbi@”o
219 U sense . . . . . . o
Judging from a Japanese viewpoint, this system is looked like natural constitution.
9 T J: I D D
nA g o ,J“ = Mﬁff fﬁgfiﬁ%if R ATREM LD Eﬁf@“
~ Jak & sensitivity
}é&i Sensitivity is the parameter of how much of a quantity can be determined.
EEIACN
IH DL LN ib X
b detection, ar” iﬁﬁﬁm%ﬂﬁféﬁﬁﬂbi@”
ENn (4°5) sensing -, . . . .
Traffic densities are measured using vehicle detection devices.
10 . e
A ZaMmA Y high sensitivity, AL L.
SRR sense 75) J JiE sergisitive Y ik } (+2%) appreciation, thanks

63




MBLTI B

ST oINS i VIRICE S

LBy features,
220 ~F1 characteristics . . . . . .
Chemical engineering uses a method called unit operation as one of its features.
E<bEs features, {Tﬁiﬁg .{$Ett$xbf ﬂﬁi@gﬂdﬁ i/)/'\’@_m 0 ET,
i ~F1 characteristics . L . . L
L11 /r F In comparison to a liquid or a solid, a gas has the following three characteristics.
Ty features, NiE=VaN JT@ﬁﬁlkbf )&Q@DNA%’?T\J/?X ;ﬁ%ﬁbfb‘ékb ‘ngﬁ)é Feid,
F1 characteristics
One of the special feature of the mitochondria is that they have their own DNA located in the mitochondrial matrix.
11 ] . -
&T?NE? 7 characteristics PR symbol LM% “ﬁ‘éfcﬁ symbolic
bre Loinn D)L VRS WIdE LS5 L E‘; 5 h ozj
D 1E51ES both E-Z_%ﬂfzﬁﬁf'aﬂ@*i%@h k@@]iﬂ)ﬁﬁ%ﬂﬂ# THIE T HZEIIRATRETH D,
22l The momentum and location of a particle at a given moment cannot both be determined exactly.
Ly baToEn
broLs both DNALRNADEN B0 T8, B ORI I &< BTV ET
L11 ]“ﬂvt_"j Although the differences between DNA and RNA are few, they have very different stabilities.
ThdD N YxI7=h Thn A
DrIh both e FoyTimon, Br k2o te b2 37
Vi terminals , .. . .
We discuss the storage of charges by giving voltage to the terminals of a capacitor.
12 0) both ~ DII~A both hands (of the Lons) vehicles
-~ i equation)
ATo<HN =L xS
z 5 differentiate, E?FR P&, /\T—% 0) 43'75“5 E E’JXT%?’% U‘HZ'FJ‘ E ﬁf@ﬁ
299 U\ H:ll ﬁ“ pick out (v.t.)
Selectivity is a guideline that can differentiate the objective substance from the coexisting materials.
Hhf{Tx
EAEC <x SeleCt, E?RE’J ul@lﬂf%é ijgse@?z%
~ ?!E IR (T5-19) selectively o . .
L11 ZQ Providing a selectively permeable barrier.
HURAE I A FeVUR I ' AN 3 RUATID. &< /el s :b_‘/\/f:<l, RO
AL . %%*ﬁ%&ﬁ@ﬂﬂ? IR o D120 PR TR (R - HE T - ) L LB A
> Rﬂi choices
e 37
We can choose many forms of fuel (gas, liquid, solid) since the heat source of external combustion engine is outside.
13 xb choose, LA .. ) .
% select (v.4) TR M selectivity B0 (43) sorting, select
BAEE  BIR FAL
Ss analysis, A*ﬁ%ﬁ?ﬁ%iﬁZOUD E E’] S % ﬁﬁk*ﬁﬁjf%é
223 JU* (#6) analyze . . . . . .
There are two major targets for analysis, one is separation and the other is detection.
5 £ TONCTE A
i analysis, BT 213, kARSI 50 S EvE ) (HedT B .
ﬁ‘#* (%) analyze o L . S .
L11 Vibration engineering is a subject to analyze vibration phenomena mathematically.
LAEIpintE x|
L zonies  vibration T&ﬁﬁﬁﬁ@%zkkﬁofb‘é@ﬁ‘ wz_]\/@@@J@{fﬁUTf
j: E3) 4:4: analysis o - :
The vibration analysis is based on Newton’s laws of motion.
14 TS E qualitative TP EI A titati Ivsi BpE D ,_f. Ivtical chemist
EMESSHT analysis EEHT quantitative analysis VAV (A= analytical chemistry
LT A . . ﬁi%@%ﬁ%‘ﬁfiﬁ%ﬁ% ﬂ:%@?ﬁm AR %Eﬁ%‘f‘;‘é
*ﬁ)ﬁ’; point of view
224 We observe complex phenomena of living things from a chemical point of view.
Crofeins A
% f% visually pV f?l ESIN Eftﬂt_ot&%@ﬁ%ﬁ\’fﬁﬂéﬁ Jbﬁ)é@'(i@ﬁb\f‘ozhé
~N N
L11 %E pVdiagram is often used because it shows the work visually when the state changed.
Bl SN
BoL . ZL\yl\—"j%?/W&?ﬁ‘ﬁ“éiE'/\ ”ﬂ%@ﬁﬂ:%, ‘\’fEL’C?EL?ZK&)DiJ@?/u.
HEHL (9°%) (renore
We can ignore these changes when discussing the Otto cycle.
15 T rL T . LT . . L 7w .
BRI 72 macroscopic 7 microscopic THR visibility, view
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FWRA A

A
At be thought, ERERES ’@Hﬁiﬁ@ﬁlﬁ 27 BEEZ BTN,
295 Z 2 HILTUND be considered ] )
Soot is considered to be a cause of asthma and lung cancer.
B Lo Eedi
- be thought, | 4 4 B ) LA X L R E SO F NS B LE 2 b,
% Z E jfb 6 it means
L11 % (I think) This means that a reaction force N which is equal and opposite to the gravity is working from the floor.
BAL Lpko < px
LR consider, 3T IME SR R0 IR LT EHHLT U\_k%%%’@‘ﬂ (=R \_@fﬂfﬁﬂ ﬁ
”j%‘ }%’bﬁ—é consideration
This problem can be resolved if the molecules’ progression through repeated collision and deflection is considered.
16 WA consider. think WA It idea, concept, sp \:")/) Hh references
A ’ A thought % Ffik
LS LY. N AN EEES)
fﬁﬁ‘ scale % = ii’@ﬁ&ﬁ’fifﬂ%%ﬁ”ﬁ"%%x %ﬁ#ét ZHHEHTY,
SINES
226 Chemical engineering is useful for the design and construction of future societies on a global scale.
LA e A 0% AN A A %T’L
¥ regulate, R G B IR, 2 AU TV B AR AR Tl KRR SN 5,
S regulation
111 The volume that a gas occupies is regulated by the external factor of the container in which the gas is contained.
Vo ASLE S Z BATA
5z ¢ rule, g, —REHEEIC R A ET N, ﬁﬂu l‘iiﬂ%éo)f EZ_E)@ XTI,
LA regulation . . : " :
It seems complicated, however it is easy to remember if we note it’s regularity.
1 5 E < . | x 2 <R 1 dered B g 1 1
REHA irregular HHIIEL U regular, ordere N ki arge-scale
P LESEDDY E9 500 Z
Sy criterion, RAZ YT — ilﬁ S, @J%ﬁ’iﬁkﬁ@ﬁmﬁ% OO)%@EL’CE%ULT_O
297 @ standard . . . o o i
Whittaker distinguished Fungi, Plantae and Animalia partly based on the criterion of nutrition.
PO ANTYY )C)VJJ:) NDHT )0)
Tt level, FHEIKYELT, ufﬁﬁé B & T RE S I EEUDJ:IZT3“D@7/? T%Z}’Li@”
S 7k @ standard ) ) ) ) )
111 v Design standards are divided into three ranks as ratios between design and potential traffic capacity.
HEobiy oy
Lok preparation, ﬁ?x@/faué’nﬂﬁ)q@”éﬁffkkbf ZZT iiﬁiﬁ L ET.
@{ﬁ (#6) prepare . .. . . .
In preparation for explaining Gauss’s law, I will explain a solid angle.
18 Coh . CoARNTE [ stati VLA tandard
YE ~ quasi ~ e quasi static FEE standar
. ok OER . Eo RAhES Hooin R IR =2
2 have, equip, | FRVVKAEEFEL TREHIAE K TDANR—I T Z7 MM b TOET .
228 i 2% prepare (v.t.) . . i . .
A spark plug is used to 1gn1te fuel by emitting a strong spark is equipped.
EuEBREAR 5 0
SRR equip, j(i\ﬂ?%%'f’f’i’ﬁ?@@@t Z)N%ffﬁéﬂ'@ VET.
Zz{}@ (#5) equipment . . . . . .
L11 /f They are equiped with devices that eliminate air polluting substances.
T
AN improvement, 7k)§%3?€/;\ H ALV ‘071/1’/770)%”#7‘)‘ /uto
%{ﬁ (#6) maintenance . . . .
Infrastructure improvement such as water, electric, and gas utilities were built.
19 27 be equipped o . LA X .
b2 (i) Shfits equipment e (43) preparation, prepare
HESL ok EON
LA ﬁz%%ﬁ@%% i%@h%(ﬁ%:ﬁ%o'@ VHIEIZELWEEZOIVET,
v \‘/ { resource
229 A decrease in biological diversity equals the loss of these important resources.
o 3 oL N . Ly5L  #<ih LwHk)
5o L HHART TERZBNT, W, TRV F — OIS AR T HILITEE THD,
2 goods
111 /ﬁ It is important to confirm the revenue and the expenditures on goods and energy in a certain system and process.
N DALESL A 0L EEMES LA AT
5 7}< license ﬁ&ﬁe'h‘ﬁﬂ:liﬁj‘/f)\f)‘wﬂi'ff)g%’(lﬂigfﬁf IHVERA,
- The clinical psychotherapist license, authorized by judicial foundation, is not a national license.
20 .
70 data, material éﬁ- material /é@— % contribute
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3 xrHe EVR

B DRI R B A HRIE LD, HIEARE LD 2 L, MR I SV D 2 T,

& ¥, .
1; v;[, material
The resistance of materials to fracture is called strength. High strength means that it is not easy to fracture the materials.
S E A ~AiA
e SR 12 IR L e — B L — (AL 2 IR L — I B,
JRNA> fuel : . . L
Heat engines change fuel energy into heat energy and change it into kinetic energy.
N B LSAE LS IFEFE  FAVED SESF SAHA EI 72
IS U B R R« e LTt LT,
S raw material
71N
The chemical industry converts various raw materials into various products and puts them on the market.
LoE? 1 ;‘c/ﬁih\é’u\m’xj ductil terial J&u\ﬁu\é’w}’xj brittl terial
2 N samplie }LE;I‘%*X*;{, uctii€ materials Hﬁ‘l‘i*ﬁ*# T1ttiC materials
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actual, %%@?&@J I 77 DI _#ﬂ‘ﬂ?‘ﬁ‘@mﬁt%TLi@”
actuall
231 Y An actual vibration response draws a zigzag line as shown in this figure.
realize, i B R B a8 — A B B i R BB BRI o2 A BT
realization o S ) ) ) )
L12 The control objective is to generate the desired joint torques which realize the desired walking pattern.
ZHNED Lx
. ik iélf.% ;iﬂﬂ E’TC&)U §<0)Eﬁ % ;iﬁéhibto
practical
Because the binomial was very practical, it was supported by many researchers.
the fact is ~ éémé? 7 substantial 5@0 - (+2%) carry out, conduct
WHD TUWEI LT A é) ES VI ¢ RS 1))
4 SRT Vg, W IR 75m L CILRHR (o RAA R LT,
experiment
232 Lavoisier discovered the law of conservation of mass by conducting a precise quantitative experiment.
EYAVESPyY ThTE WL A
rost PR B, it AR S, 5] i Son
L12 ‘%{9’% The most basic of the material tests is the tensile test.
HUD WAWALT
. “ﬁé/xﬂbjtﬁx@i/ﬁfé/\’ ijz%ﬁbfb VHEH i WNET 23, TEz@J :t%fz f£$§*ﬁﬁ>fﬁ>@i’§‘.
experience
As you experience in a daily life, there are various kinds of vibrations.
2
material test é%ﬂ E Experimentally 5‘%” o laboratory
i Lo&nEizy CEHfzMEITVLE
attempt, try | IXFEER ﬁY wdb’(«lj(ﬁfﬁ&ﬁ’%ifé;k’%ﬁi*ﬂ Cﬁﬁf_o
.t
233 v.t) He was the first to attempt to construct an equation of state for a real gas.
EYAVESPyY TATX
. MERERDO D, Eﬂg%$é’]iﬁ“iﬁ%ﬁb\ %IB’-E%Q%T%%;
- e material test
L12 gI The most basic of the material tests is the tensile test.
F A~ Doty
. “ﬂﬁﬁ ] 9E1TE%7JD7L7‘_H—*JF® ﬁikﬁﬂ [N Eéﬂf—ﬁ%/ﬁﬂ/ﬁffé
specimen
The relation between the load and the elongation of the specimen is measured by applying the tensile load.
3
attempt EL gt trial ;L S reagent
BATE DA
issue, problem, | Z D RIHIZ Eﬁ‘;‘éﬁw T U= \—J:O'f% ﬁ‘%ﬁ’ﬂ’bibto
234 queStiOIl ) )
Research on this problem was based on the foundation created by Andrews.
OB 0L s
example, I CHIEE — OB ZET.
exercise
L12 % X Here 1et’s consider an example.
El RORAE N A AEEID A
environmental iz, W%%Fﬁkiﬁfﬂﬁﬂi u“DU‘Tﬁhgﬁbi@‘
issues
Finally, we will study the environmental issues relating to internal combustion engines.
4 . N . BAREL . .
topic n;%/%_ task, assignment main subject
Lh b s o
discuss Ty =PI ANV Eiwm T DG ﬂE@jWI:%:, ‘ﬁELT%LB‘ZK&)DiJ@:/\/.
235 We can ignore these changes when discussing the Otto cycle.
s
thoory 7Y EOF RS OB F N o T E RS TS,
L12 ‘.é; b The theory of Fourier has been rigorously defined by many mathematicians.
W5 3 S Cx BA o9& L
. . ZNnT ié%ﬂ:%f DT ET .
introduction
Let me start the introductory lecture for biochemistry.
5
theory of ~ n&m (ﬁ‘ %) discussion, discuss %%:H/; conclusion
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®/£E|J%ﬁ§%ﬁbf‘ﬁjtkbf{&2%bt W37 A Va7 TF.

b F .
?ﬁ? thesis, paper
236 It was Gay-Lussac who rediscovered this law and published it as a thesis.
SAigs =BT, EPNaCIO S T RS LB L0 FF TR B B0 MRS N T B3, 58.5°CF
T document
L12 X In this problem, firstly the molar mass of NaCl is needed. This is 58.5 g/mol as shown in the textbook and other literature.
VAL £y A THEA Ex
SATDRAMTA %lﬁﬁbtil"ﬁk i?’*%%j(ﬁijl\ s TOET,
%= % > |references
é . . . .
The cited documents are listed in the reference list.
6 ;
Y % character e sentence e /V%) sentence, text
CoEnE 721 A&y
LAY research, FEIER ﬁi@ﬁﬂfj(’éiﬁﬁ Tﬁké”bf_ﬂ%% X772 TN T—)LATT,
237 5t (4°5) study
Van der Waals was one scientist who made a large contribution through research into real gases.
Crsrmos oSN D5 ARG S
RS grinding, FREMN TIZITOIADIN L, AN LRE 230 5.
(%) grind
L12 Eﬂ' The cutting process and the grinding process are categorized into the group of the removal process.
o HoE<n T 5 EA W) qoETE A NS
g x grinding, ’@Jlél'Jle]I’i’f%@ @”\_E'C}H‘E BT D0 T, EHIIHHE T D0 5.
FE(T2) erind, polish , . . . o
Since the cutting edges will be worn out by repeated cutting, they must be grinded periodically.
! FAx$ILs h FAEgIL o laborat HAE®IBA SN
z researcher WF5eeR aboratory ZEss paper
AT BIDA FAESIDNED BT
LT N research and %@42973?Fﬂiﬁ%ﬁ#ﬂ%@”é’\<%ﬁﬁfﬁnfﬂﬁ%ﬁ‘ﬁbﬂfb‘i@”
238 JLF development ) )
In order to solve such problems, research and development are conducted in various fields.
CLEID W V) <(ét T  HuL TAEpILL
HAEPILs BUIHL 0 D SR e, Rk BRI 2% 2 2R B E < DR F I Lo TSz,
7j‘_'tj researcher
D ) ) ) ) ) ) )
L12 ﬂj Many researchers have tried to consider the macroscopic properties of a gas from the mechanical properties of these small particles.
FALETY 29 35 JhZwile VE  FAE
FAEeS research, méﬁwﬂ‘%n_ &EH‘EJ%@) }_'7b>5k7‘_<l:< ZJ)o’C:r*oE?“ §<U>lﬂ? %‘b\/‘%ﬂﬁnbfb B,
WF5E (97%)
L study
Many things about the structure of chromosomes are still not known, so a lot of researchers are still studying it.
8 s investigation, s exploration, FAXPHNES research method,
T (TD) investi gate HRIL(97%) investigate JElL approach
LoD MAZ
mAZ< observation, 74'_1\/\/5%1@ iﬂjﬁfi’éﬁ(ﬁﬂb %0)1"*%75 %ﬂﬁ%ﬂ%y)éiﬁiff
239 EEA Al (bﬁ—%ﬁ observe ) . - .
Feedback control is a method of observing the output and determining the input from the result.
observation, |%ne <
ko s OB RS, RO e E
o (-g— %)) observe,
L12 %E watch We observe complex phenomena of living things from a chemical point of view.
Holid TAFTIELL E3  BATA AR
A Th eye, ZZ Tl O BRI ri'f’f ;“DU‘T %iﬂ EOBLRNOEZTHET,
=y perspective ) . i . . ;
Here, we will consider the electrical properties of crystals from the perspective of electron orbitals.
9 EpoMATE . BUPA BUpA .
72 objective appearance H(+5) overview
Bpr - connect, join %W) sin & cos %%’E;ﬁ%(&f*o‘ﬁ THITIE, 7]‘47_@’\T€’fﬁb‘i@”
N N
Euler’s formula connects the real “sine”, “cosine” to the complex number.
PALED
g o 2720 i{BN)?{*O)f*% t%é%ﬁ%’(%é
ffﬂ:% result
S .
A beat occurs as a result of interference of two waves.
L12 2hv2 e
g o completion, | 2Y ANV TIEE X]\/ﬁ)lﬁﬁbfﬁﬁﬁ‘*ﬁtﬁé
=
7!:7ﬁ§ (bﬁ—%ﬁ complete . . . .
In a two-stroke engine, the cycle is completed in one round movement of the piston.
10
e . i’L/\/l‘j‘O . RN ((7"): > .
&k o tie (v.t.) HEE (42) link, connect (= STaN chemical bond
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HES o< :b@

i
L<by I L7z oTCL i fﬁ% ii%%ﬁ”éf_&)@pxﬁ.kbf@ BRI CWDHEWZD,
el 2 -4 play arole

241 Therefore, genes play a role as a blueprint for creation of living beings.

((7‘0#( _)th\f:u UESS (‘7‘/)“5.(4_’\
YonTs asaresult, |FERANZ, BN FI iﬁifé”l@ﬁﬁ@”é\_ Lo TIRETEET.
A Iz consequently ) ) . ) )

L12 Consequently, the resultant internal force ' can be determined by applymg the following equations;

EwHEPIL
<5 m Ko7 F—BRD S5m0 i, HAEDY AL Lo ETT.
’J‘jJ% effect
A familiar example of the Doppler effect is the siren of an ambulance.
11 .
i3 be finished s . ZomTx .
A (i) % fruit, result % A7 effective
W 37Eb Ledhed IFALA HE = & FAPIVAY £
¥ A A HiEK - oo 2 I 81 A oA I, 2O KR T2 5451 e
cause
71N
242 The cause of the gravity which works on every object on the earth is the universal gravitation which works between two objects.
o Bh SESE PALE 0B Lwdikd FAY Fhy
¥ A principle, W DORE % 725 Gk i 1% L\ F AR B A~ AD SR EL R B D,
S B theorem
L12 /)?\ Huygens’ principle is an important theorem which is used to explain various phenomena in waves.
)%/u L atom AA L ENHIDIE, TTALLLI i'74’ﬁ‘7<@5'51 1”‘ %ﬁotﬁ%’?ﬁ?lﬁ k%?abiﬁ‘
71N
Ions are positively or negatively charged atoms and atomic groups.
12 FANED . FAESTE AR .
B raw material 2 HI Y as arule JEAE A protist
o ZSMED b\aé/\lﬁif'i'/\/‘f: E_{'uﬁ“»)b ‘f:ft‘l: TV ERBEALSSLD
nm cause ZERIRA), — IR IR 3R, RALK R ijt ﬂﬂ?ﬁ‘e%gkbfﬁzm%/’(%/ﬁ %UDWIE 7%,
71N
243 NOx, CO, and HC, as air pollutants cause of photochemical smog, etc.
LoBANAL FEENE TALY 1ol W SiE-ono
L5 A %m”iéﬁ%%l%t_*fﬁlﬂ BT (8, B RS VAN SBDET,
factor

L12 @ There are various factors that cause room temperature fluctuation such as draft,conduction,solar radiation,and internal heat generation.

505< Eofy 5 L bbb Tk . A
X0 A result from, | VFEINE, WIED EE T CIENIBERAZLICERNLET.
o (#6) caused by .
Buoyancy results from the difference of pressure between the upper and lower surfaces.
13 v AL £ WA b Fon AL £
actor — K &7 A contribute to NsEe cotactor
. HT L2 MEiE) DT <Ehaih 7 = R

= determine,  |ADFFIITEVIERIZ, 1 PP EIVTHH FOSHMN T D 20D HTLENTED.

244 ﬁ%&bé decide (v.t.)

As A always pairs with T, then if you know one base, you can determine what the other base is on the complementary strand.
: BiAn bbnts AL Hz pE<L X
; be determined, 5550 2255 oot P b OIS BLS LB R o R £,
. {j%i A be decided
L12 ;% (v.i) It is determined at random which maternal or paternal chromosome is distributed into each of the two daughter cells.
Vo fanlf AN
o Th decision, Feol, ?;3%4— iiﬂ{ﬁ@mrt Tfﬂ%/ﬁﬂ”é\_kfh’(%ék xi@“
E(TD) decide _ N .
In conclusion, the thermal efficiency is determined only by the temperature of the heat sources.
14 Jo . Fo N .
b A decide LT never, none iRk (45) solve, solving
TALINED [N
Lrsnn DNA75>L4KT§$EUH3?0'CU \ékuﬁﬁﬂ ST DIE19505 = BIc Ao ThDTLIE.
ZEBA X n5 be proved
245 The fact that DNA was the source of genetic information was proved in the 1950’s.
Lo prove, R AT TSR NSOV oS Et 1S i o S e Ss Su
=r AEH(TD) establish
L12 6 To establish this law, chemical balance was developed by Lavoisier to conduct a precise quantitative experiment.
rELT £ 5 FALED NSRS
TaLEd validation, J':7!<I?~'C E T%JJF@@ %ﬁ b S| Téﬁ%ﬁﬁfoﬁﬁﬁﬂl%b‘f, KEEDFIHESNS.
FREE (F°5) inspection o o o ) . )
In civil engineering, hydraulics is used for mechanical inspection during analysis of structures
15 Colixd Lx5Z . nwLxd . .
EIE (D) demonstrate S evidence iR illustration




DNAZSKICHE TV BE X, HUKRIZ B B AR T IR k> TR 25 LU

o assemble,
246 EXA) gather (v.i.)
‘When DNA is dissolved in water, the hydrophobic parts try to assemble with each other by hydrophobic interactions.
<k BRNZ S v ,El‘;_; N L@’):/;’) .
TN assembly, X[ x 230LA £2 n LU F CREFRSNDEBDEGRHLHELET .
& (35) aggregation . .
L12 We assume that there is an assembly of functions defined as 0=x =2 .
sy B 2y Lot
Lpdbwd concentrate, 5?7”% Jki)“ﬂb N ii]’béi?iﬁiﬁ ZTUTHE SO IR LT BB T LIS TED,
(_g_. % ) Concentration . . . . .
When water flows into a drain, we can consider a concentration of velocity vectors.
16 o collect, gather LwdEA I CIBCIER hesi
0%4) (v.t) cluster, group e cohesion
Fos . ODJ:ofanréza’:Fﬁb\f HES 1l J’E)ﬂ?“éjj%‘ﬂé_kﬂfﬁi@“
+% calculation
241 Through such calculations, we can determine the forces acting on a structure.
[ N] S BE o _Eougn [C3CE NN
Eogy . 1‘% % i%@mﬁjmﬁfﬁn_% HEH T 2AMEVS REARDIDITHRET DL EDRHD.
- ik (%) desien
— IJX A . . .
L12 = Structures must be designed to have proof strength that is greater than the applied load.
A ALV LA EAS o BDLD o B b S5
“5 @@jg;@ﬁuﬂ#laﬁ éni@@é‘ MR, ﬁ% _xﬂfC@KﬁO) i _:;;u \
/_\;1_ (-ﬁ—- 6) total, sum
=R
The total change in momentum per unit time is equivalent to the sum of the force acting on the particles.
17
Fmg Lo\ . ALV ED .
S (F3) plan = (42) totaling, add up I BEEH[E] 0 counterclockwise
measure, L A~a Ol 0D
z<Tw . AR A %l%ﬁﬁi%bﬂztﬁ#@ ﬁEHﬂiU@Fﬁ{-ﬁ%{EU s,
3 g| E(T3) determine,
248 AIE )
measuring The relation between the load and the elongation of the specimen is measured by applying the tensile load.
LA )
Brzc measure, Ao Sy — i BB BTCH515 B B0 A LR o SRR R 5 A T
\E sl (47%) measuring
L12 }} \]J Time occupancy is the ratio of the time for which a vehicle occupied a given road surface during the measurement time.
LiETE B 57 A
oy imate R Wi h LU B AL Be Tllex T,
TH (35) . -
We can estimate that the response has the same form as the periodic force.
18 TES deduce, Loz | Lz dicti .
HEH (F5) s ise =i actual measurement H(F5) prediction, estimate
Fl=T o077 i ORI o Tl BB i 55,
x ox . iz T AR 7I8ED IZ&»o REER BRI
A% BE equipment
249 The room temperature is adjusted with equipment such as air conditioners and fans to maintain a comfortable thermal environment.
;e”_tb\ . L T A ,_._‘DD BNTE WA %T’_k_l
L5 % . KRN D DT, T ANBILTY \é@a&&b \O%Eﬁfil% ZFOBUESND,
I DL container
A== A
L12 )g%b The volume that a gas occupies is regulated by the external factor of the container in which the gas is contained.
CASA  TVROE A HED KT ZoopvEE
= 4 J\F'EJ@{ZISW%E@@J%ME%I% _J:ofé?%&f@ﬁMﬁ#T 'C“@“o
Z1S) E.T organ
A certain amount of analysis by chemical engineering can be applied to the work of human organs in the living body.
19 ST respiratory nwz;uﬁ]w_ﬁ 1l g st ‘ .
SAUNe Organ R organelle SR instrument, meter
i A E9DNATD
¢ Tk TNTI, EeEJé?ﬁW) b ki, nﬁﬁu B LA~ LS.
a\ { E/‘j fi concrete
250 Ok, let's investigate the orthogonality of functions using a concrete function of harmonic functions.
. WHIPSHPATIAD) Vi 5D
o specific 5Y _/\ﬁifﬂfi’fﬁb‘f ?k**%i@}im@fiﬁ#%ﬁﬁ)ibi%
g ﬁ'f WJ example ) . - . . .
112 o= Let’s further deepen our understanding of nucleophilic substitution reaction by considering specific examples.
Lol Enrd B 5
<5< ERICETE R, 2L oINS TR e T Ak dL g
T H. tool
The work piece is set into a spindle, and the tool is set into a table called a turret.
20 < B " x < . o< ..
BA condition EISN=N instrument “E\E J1g
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The piston is made of adiabatic materials and can move smoothly without friction loss.

L12

(raw) material

%0L:j);<3.t’)é:’ Hh & Ay BIN=e el & <
S — MR DB 1A < S FHF L THERTET,

Concrete is inexpensive for its compressive strength, and is thus an excellent structural material.

21

£5% S DT ol i< Forh Solo X A
BRI 1 T IR D2 IR OM E /R E TIREDEHTHD.

The dynamic friction coefficient W’ is a constant determined by the quality of the contacting material among others.

AP VK-35 : . L& ZHE W .
;H-*,li )'—%l» mechanics of materials . ﬂé] wood * steel material
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H @uﬁzaJ) W@%Loﬁ DW%KT:&%&L;%

Ij;J § contents
252 . )
Please review today’s lecture contents.
D HIHAE
55 %Ehj ide DNACHH RS MG R 72 5T T, B R LR/ TS,
/\I
113 |7<I The base pairs of DNA stack vertically inside of layers down the axis of the helix.
PSLESI VAN A 2
7 L\J}i . Eﬁﬁéo) W“l-gi) %571‘“5 L/}IL#’LH:‘I?‘E%DJF%:LT#&LI?
Al inside
Let’s calculate the flow quantity which flow out from this rectangle.
1
,\,m\ inside of ~ ~ @rj;j within ~ %UK internal forces
BAL BAL B
Lo . o) @F'EFJ ‘ik%?‘; Fﬁﬁ)%étﬁ) ﬂﬁi iﬁ% ;/J éfg}_ﬁTJ—ﬂﬁéﬂ’bi‘T
4/%15 \z easily
253 There is a large space in-between molecules. Hence, a gas can be easily compressed by a small pressure.
I )o Sk
£p0 x> capacity, Hijﬂ ODkéW)éC 5%5& "EEI/‘O
e HE volume . ) .
113 o\ Traffic flow at the maximum value is called the traffic capacity.
= LA ToE A o8 JnTE AL %T’L
L5 % . SRR HDLERT, Zh s Abiu Ty \Z)@aﬁkb‘oﬂﬁﬁfi%éii%ﬁméﬂéo
@%% container
The volume that a gas occupies is regulated by the external factor of the container in which the gas is contained.
i N7 tent e I S i 1l
NAE contents Vays volume K (T2) allowance, allow
vy iz /Vlg:\ z . L . Tt
A L ZOHEND, AEBD2URD 7ML E RO LT, 20D~ 7 L OWNiEEZEDET .
EE =300 arbitrarily
254 Among these, we select arbitrarily two vectors, and we calculate their dot product.
T 5 Lo .
t W~ note, ZIC, S COBD T dv TR THHZEITHEZ L TS,
. EE B (35) attention
L13 IE‘ Note that, since the volume decreases in this case, the sign of dv is negative.
150 Z B MASH
N prepare, TIHEIBLILT =A—ar EF B LD TI A TEDEWEF L L TTZS0,
B (75%) preparation . .
I have prepared an animation of that here, so, please look at the differences between them.
3 A . WL . VoL ENel) . .
=k meaning ik (+3) be conscious ZHopEm  communication
" ’E"OK)L‘
v . ES 1"& ODé%ﬁ%E’J iz S CHBILET
fE,i % meaning
255 First, I will explain the geometrical meaning of differentiation.
Lo S LxdA LI kb noCHYo b NOEMA ﬁ‘u\zf; b
L5 net EFEITIE, ZOBRDIEROIE R NS IGNRAKD LI, BRI EL TOMRED 75,
L13 U* Practically, we can get the thermal efficiency from the net work on this occasion, which gives the performance of the heat engine.
h HLEHEWAD Db Fr B L I3FALED kL FALE) & oo
X 55 B R . . A AR TG TRox 75)J:<fxﬁﬁﬂ”5!%{“b BB SLLC, Biclba2onBigamy BT e
%’Eb \ |Interesting
I will explain two interesting wave phenomena in sound which we often experience in daily life.
4 A ErIH . »HL
~HEEHTS denote il interest Ik taste
bk i D 13555 HAKL
CEER) i 20D INIRESVFELL, FRDHT 2o THNS.
jf F"ﬂ direction
256 The magnitudes of these two forces are equal and work in opposite directions.
PSIESIP VAN A
51503500 Eﬁﬂ%@ V‘J“ﬁ?ﬁ E5’1~ K ;{;lbﬂﬁﬁ”g% qu%: LTHELLD.
A rectangle
113 %Ij Let’s calculate the flow quantity which flow out from this rectangle.
v 0BLE T
Vo iE s on the other |=>Z7U—h iﬁﬁ%@“éif@wﬁ/ﬁl%LVJ %<, ji fI_J iﬁ%iﬁﬁﬂ)\%@abiﬂ"
- hand
Deformation of concrete is extremely small prior to fracture. On the other hand, steel can stretch considerably.
5 i ~ED 2 DoIED T
~ way of ~ S A= m ST cube
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HNOA HNE SEEE EIES 0oL)
125125 P @izk X, Bkx ik, 7= EELET.
1 method
257 Manufacturing of products requires various methods and techniques.
SAES 1357 ChIEA o R @5xc
5 %< 3ODEFDILER| DT, —HIEOIDNF27EA]TT.
- {£E| law, rule
L13 }i]: Among the three laws of motion, we often use the second law.
LEIPNATH D
Loy method g e AR A C R TR L T — ) ) LIRS,
${£ framework,
approach This method of expressing a function with the sum of harmonic functions is called a “Fourier Series”.
6 . .
,\,?ﬁj ~ method ij—”}% size %é}% method of solving
Z A x
B x EhDy 4] iw’*’JSO{eﬂﬁl031’5%7%07273)071DNAT*§55€§%T1/ HZ k?ﬁﬁﬂ%f) Thpot,
BN/ 5 be revealed
258 It was revealed that the human genome is composed of DNA in which approximately three billion bases are connected.
SYRLTE | Sl
Eobu explain, /k Z, 1"5( @%E%E’Jm ] _Ob‘fnﬁﬁﬁﬂbi@”
B (75) explanation ) ) . . . o
113 EH Next, I will explain the physical meaning of differentiation.
b g clearly and | Ax 2SR B BB T D011, B EADL OO R BT OE EIRL TR RS,
B3 Eﬁ Wz precisely
So that people may communicate clearly and precisely, it is necessary to have a single name corresponding clearly to one object.
! R clarify, S transparent, clear WO N lightin:
R (9°%) clarification S TAS P ’ HE B ghting
VLB TALIRL
L l i?k???f)%?&/i’(@ﬁ?'#@ AL AT 75‘/T§2]’L'Cl/ YET,
R n5 be shown
259 . .
In the figure, the electron conﬁguratlon is shown for atoms from H to Ti.
expression Q&S | T Sk TS
VL » T, ﬂﬂ;‘iﬁgéﬁi)\ﬁﬁiéﬁ TEDIDI ;nﬁﬁﬁﬁﬁtfﬁﬂ“éﬂé@b%uﬂﬁﬂbi#
— o (Fp) e
L3 7 i N display Now, I will explain how periodic functions can be expressed as harmonic functions concretely.
L direction, | Avtr U —RNAILEIS B RE S5 7SO BD Bt R 5 i & L Lo bla T,
R (95)  direct
Messenger RNA plays a role as a mediator to direct the synthesis of proteins corresponding to genetic information.
8 Lo indicate, ot t showi oL Tustration. illustrat
R B show (v.L.) o (43) present, showing X5 (F5) 1llustration, illustrate
PASERE L) B biubit AT SEEFE SAEE) S8
ss {BEREREL BE%?“ T OB LTk * 71 KA B TOET,
Z A support (v.t.)
260 Modern life is supported by not only the chemical industry, but also various other industries.
LY <PE <5 VIH DI DE
Lo govern, TT%#{?QEE@E'i@%%*R# VAR T _ﬁﬁﬂéé’btfﬂﬁff
A control, rule o ) ) o ) )
L13 The principle of making an airplane float and the air resistance on a car are governed by fluid dynamics.
mass balance. VIS TIMS WAL D A DA D DL b
FoLalesl |l L% T 505 2 T oM Clib AL IEINE 15 5 2 5 s L= LR,
T
=
balance I want to explain the idea of mass balance, which is the most basic idea in chemical engineering.
9 . .
Lo LA . LT supporting point,
SFf (%) support BE(47%)  support,aid A o
g E NED )x) 52
b SEYE e i==A
o iﬁﬁ?&’?—'} TWET DT, @@J %ﬁﬁ%ﬁ%i@“
il;gl_]‘: ) have (v.t.)
261 Since velocity has a direction, momentum also has a direction.
HES T AL 12 U TALD
ERRe . o e /Jﬂ‘i‘*ﬁz’%(DNA) Lo TREFAn STV ET,
f%ﬁ-g— A holding, store
L13 j:% Biological information of living things are stored and transmitted by deoxyribonucleic acid (DNA).
ZHNED Lx
[ ik iéF.% ;i)ﬂ E’TCM §<0)Eﬁ %L ;iﬁéhibto
SRR (975) support
Because the binomial was very practical, it was supported by many researchers.
10 ot maintain, b - bring i LES i
55 (75)  keep Fibiagy  bringin i (475)  continue
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nh ok . 1252 A
ZLTI6625 21TV D DR AL OIER R E L E L,

cu % (‘ﬁ‘%)) propose,
JE AR suggestion
262 uee Then in 1662, he proposed what is now called Boyle’s law.
A propose, T7 TR D NI o TR 5, T L ORI 55, A Hob B i o R,
=] i’ i= (bﬁ—%) ) advocacy
L13 % ;E The formula proposed by Van der Waals is limited in its practical use but has not lost its educational value even today.
HNenFE  BASTE
ce de. off AR RIB LR 1 uéﬂf%éﬁﬁ’fﬁ%i‘m{ L D,
PRI ('ﬁ—%)) provide, offer . . ‘ .
Biomembranes provide a selectively permeable barrier.
11 u~ P propose, it ¢ showi el .
= (42) suggestion e ) present, showing BT premise
(Z0IECLwDDE I LY TINET D
2two describe, “OEFMESA WS ORI B L b 0T
263 seib (37%) description ) . . -
The model mathematically describes the input-output characteristics.
sign, symbol N HoLo b . Oomp o TAE TAA X b bib
:»g«a::? marl’( ’ :@J:of;%’fxé’]‘ﬁ’ﬁ%ﬁ“y\‘ﬂvvﬁ%ﬁ’%, BIHDWTEREFFY, .ﬂvETi%?‘
= AL 7T K
L13 éa notation A vector space with such an electrical property is called an electric field and expressed by the notation E.
Ty O VrHE Tlvf:oﬁ‘/\/\?"—)
03 describe, UWZXI35 YOIZE GG EFRFL, T E B E W ET .
FKFL(T D) denote
The ratio of Y to U is called the transfer function and is denoted by G(s) .
12 L5 write down x5< EAN o .
S0 (v.t) S04 (42) record S0 (42) description, describe
1Z5TLLE
%7@ ﬁaﬁ ¢ solution O H ARSI T DL, R LA TEET
A solve (v.t.
264 ve (vt) This equation can be solved when one of the solutions is known.
IINHEEAT
i analysis, ﬁﬂ‘ﬁ%’( B ﬁﬂfﬁ"éié’%iﬁ%@ iﬁ@ﬁgiﬁlkbfﬁnﬁé
77 iRt (%) analyze . . . .
L13 Analysis studies quantities that vary as a function of real numbers or complex numbers.
) 5 understand,  KEESRISH 57T, A oMITEEIEL . EOMEOBEIC SOl B L TR s,
ﬁ‘F (#6) understanding
By applying hydraulics, we can understand flow properties, and analyze the transport of soil and substances.
13 St decompose, BT solve. solvin UL interpret,
o (9%) disassembly figé d% (4%) ’ g FEIR (4°%) interpretation
=T assistance, n“\%'/Wi1654%&:7y7@7ﬁlig‘b7"’zéfﬂ‘f‘/7%fﬁ<ﬂif\fjlff ;é:{{ &éﬁﬂ)ﬁ a2z —NLELE,
265 F help
Boyle assembled a pump with the assistance of Hooke in 1654 and began research into the properties of gas.
AP _)%:) By 1E Lk i) ﬁw o b)
U E A . BRIt i&’% et f’fﬁﬁb/\iﬁk% BLCHBHA R B,
%H 4> subsidy
L13 Eﬁ The government intervenes in the markets in the form of the investment in public utilities, taxation, subsidies and so on.
¥ b
= st :  interactive @JZWLM‘EE&E’J@ﬁ%ﬂﬁﬁ‘RCL@%LJﬁ@T@”
H HERB) help . . o . .
This system of mutual help is the principle underlying RC construction.
14 (o I . AL x
i3 help (v.t.) WiBh (+25) assist, support 2R (45) support, help
‘0%‘ IHEHS HIHE ,
?‘Mg (+%) focus on, note iz, OB IE L TR ELE,
\3}: s
266 Secondly, let us focus on the deformation of structures.
by note, ZT, ﬁﬁiiﬂﬁo’@ \HDT dv iﬁf%é\_ fb’(@”éb‘
A HE (#5) attention
L13 /‘E Note that, since the volume decreases in this case, the sign of dv is negative.
AOED  HddITed IFLE
5golzes inject, FERROIEDY b TW‘H’&"E]\LﬁAy)i@”
HEA(T D) injection . S
At the end of compression b, fuel injection starts.
15 Hyd xx HpHL o< .
T note S pour (v.t.) R annotation, note
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:OD%EE%%ﬁOTCEﬁi%EEH#@{E& @% HELTVD,

x appropriate,
267 % L7z suitable
The building which this paper pipe was used for is suitable for a temporary architecture made at the time of the disaster.
VI EA
<xEo apply, Z DV O'Cf\/l/il/l’@mﬁé’f@ﬁﬁ LET.
~ M (77%) application . . .
113 & We apply Bernoulli’s theorem along this stream line.
N BOSL TS TERD _EAmS B
<EBO adaptation,  ZAUZES TZERTVAZRDIMBRFFI ST DLV USRIV ET,
e (95) adapt ) ) ) ) ) ,
This leads to adaptive changes in response to the extracellular stimulus by epinephrine.
16 TEDD TELED . S TE, S
WA (F5) match, adapt 8 X4 7 proper, appropriate %ﬁ it optimisation
come apart, ‘/5#5 %7‘)‘7J< ;{%‘ PRSI ‘/5*)5@ %Hﬂ:@*ff*/\ﬁlﬂﬂif
268 @Jj’bé break (Vl)
When sucrose molecules are dissolved in water, the hydrogen bonds between the molecules are broken.
FADMI BV BN BE worA FAbh BI A
et . Wi ) S0 D R, H5kA 2 BT 2 B (= 0 2 DAL 5.
@J [_ﬁ (-g— %)) cutting, cut
L13 ‘t]j The magnitude of the section force and the stress change depending on the cross section.
i /urw 7 TEEO  MIILENTA BARS  Ledk)
<o APPIOPIIate, 5 T To I, ORI T A IR A 8 T .
ﬁ{: fi suitable,
proper In order to process in stable condition, it is important to select a proper processing condition.
1 = = Lo ¥
1% cut (v.t.) YInELS cut out L)% across
£015 . x e y B EA R
A coordinate
269 The x axis and y axis are rectangular coordinates.
VEEIINK
607 ?F'Jﬁﬂl%@ it L, oy TN ﬁk?@té@ﬂ’ﬁ%é’éé LTT.
g target, goal
L13 #:@ The obj ective of Control Engineering is to make a target system achieve a desired task.
ST |
Loxs index, r“ i(uz%ﬁ’%i‘%@”?ﬂhff
B */% indicator o o .
Traffic density is an indicator of congestion.
18 . 5~ 5
%ij?{t r standard ?ﬁ%ﬁi sign, mark, label ?ﬁ% elevation
; X CAEoMAT) 0T A S
- oplain, g R ORIV TRIIL £
SrE| (-g— A ) explanation,
210 description  Next we will explain one of the advantages of transfer functions.
¥ *L\li)i< PUAED
Al explain, wRl \—‘ffﬁﬂﬁﬂﬁ@%ﬁb COVWTHER L TWEET,
=\ g (4°%) commentary . . .
113 é y; Next, I will explain about the function of the cell membrane.
e S
P o . ZORBUFIRNAT — LR EFRE TN ET
ﬂi% hypothesis
This hypothesis is called the “RNA world”.
19 .
,\,%L‘o ~ theory %}E illustration %ﬁ%jﬁ outline
BAE 0oTh LidA 155
L5 » (E&"‘?%*m@ﬂdﬁ:f 7JXZ7>H2/9E*‘?°F%{E§%’LéiEA %, pv=constant(Z7ZR0ET.
% { condition
271 Under the condition of constant temperature, perfect gas expands or contracts following pv =constant.
ﬁi{St/uu)O)at KES) )%)L;)Hlm v
G under SASS @A LT 7 akﬁ:—l\—f@ﬁé Eﬁ%‘g@:k%éb\i@”.
S conditions . . . .
113 Base traffic capacity refers to the traffic capacity under ideal conditions.
XpHITALE N HLD DH 5 /)Lo ZADIC LT A
A @554 reaction KB FHIOVEEN U"D%Eﬂﬁﬁfﬁb DS EYSE Jy—\}fﬁ% R S Ld ;E?{iéﬂé
IS condit
IR condition
The exact nature of the electrophile is not always clear and depend on reactants and reaction conditions.
20 C A fren. Do LI requirement, S necessary and
g/ oceurrence s =S necessary condition MBS sufficient condition
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EE BT b bbb hh  BE bEL BES e BB BALD T B
BIZIE, ARORHICHNDE S, H0 L A bITR B BRI 2 2<DHAZITHRVET .

BS /&)\ ~ meet, find,
Hax9 see (v.i.) .
We see many phenomena related to wave motion, for example, water waves and sound.
Fzgoss S U R
PN meet, ZOKRFBRERIZES T DM LN EATHIENTES.
=5 (35) assembly :
These hydrogen bonds enable the assembly of the two independent strands.
5729 L%)ﬁ)lz\‘&ngfb\@oéf’) [ESEA R ]
Ls i . TSR EEBOIR-EFE THD.
H::?: society
Transportation is a derivative demand of social and economic activity.
Bl . Bnug f i A B The Society of
AN corporation Sz conference, meeting | 22T 22
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B 122> 75D L X T3 AL AL ek A LB B 5D 3

Z\»@—l must
213 When two electrons occupy the same orbital, the direction of their spin must be opposite.
H\U/ [ESES)
0ok need, require, u@;ﬂizk I, %’i’ KTk, Tﬁw/7%2~gkbi’9‘“
v %M‘ CE ‘a—%) necessary . . . .
L14 ‘54 \ Manufacturing of products requlres various methods and techniques.
X BB HOFA 5L F09D ST IMNET
0oLy be needed to, | filIZZL DG EE L TNDHDT P UTE | (R RN ST T
BN D necessary
Petroleum contains many components, so many distillation operations are needed to obtain gasoline.
! 003 be needed, I " i1 OoELTE iIv. inevitabl
INLBE L7, necessary PP not necessarily WK necessarily, inevitably
LE  903/anoomged 303 410
Lwiks . UL XA DRI T E, Fﬁﬁ)fﬁ‘\)ﬁﬁl}.@r‘b‘ﬁgﬁﬁff
fi 1important
214 Bernoulli’s equation is a very important equation with wide application in fluid dynamics.
o DU LS
x 53%5 factor, #@%%ﬁ%ﬁif\ﬁiﬁ@jﬁ$ﬁgf@ Of%ékmx_i@”
>R element
L14 % The type of helix is one of the important factors in the activity of living organisms.
£5305 . Ko &t i+ 25—y 7 L orw ok TRl it s R B R sh £
R ('ﬁ— %)) require, need
‘A material that is difficult to twist and bend is required for making the drill for the boring process which cuts the whole cross-section of the hole.
2 15 necessary, ) B L i .
g7 need (v.4) RYEA unnecessary LA outline, overview
E R eSSBS n/‘u‘V)):t’) ii:")(éi/v{b b /‘3‘71; Uy
T supply, \_?}’LU\J:@Fjj J:fr’i’ﬁ FH1201Z, BREtO MG 2T 2 LB 1 HD.
275 tfa (%) provide . .
In order to avoid any more pressure increase, we need to control the fuel supply.
COENE AT
ClE s . AR RIB LR _élﬂf%éﬁ)ﬁﬁ*%i‘m{ L D,
P (-g— %)) provide, offer
j:t Biomembranes provide a selectively permeable barrier.
L14 2\
R AAR5) B HPIMPATIN AT
55k supply, give, EPEEBIEEROB . B~ Fo it G oo s o kanmn T+ D ke L e s ws,
P (bé— ) ) donate
Activating substituents stabilize the cationic intermediate formed during the substitution by donating electrons into the ring system.
3 = - 5
?fh\)ﬁ‘ % offer (v.t.) %‘;%Ii)@(g‘:; free sample ¥e1£§ offspring, child
AEEA gf@)iii) T k) L
o , i ML AN T BB A U B Fi T 70 2
- W () airsuly S o
Is the ventilation fan in a restroom is for air supply or exhaust? Do you know?
L9 BHoVEKLrILE) V) *:)* )
T supply, \_?}’LU\J:@Fjj J:fr’i’ﬁ Fo728 J@‘H@{ s uﬁﬁ/ﬁ@”éz g?ﬁ&bé
AL Peia (%) provide . .
L4 A El In order to avoid any more pressure increase, we need to control the fuel supply.
T BT ﬂﬁmmm PITNFVE ST
T water supply | MK AL - EFH’J@”%)/XTA@FQJ“@ k’%fuﬁ??kﬂuf&b‘b YET,
FaPE7 and drainage
Design of the water supply and drainage systems for the building is called water supply and drainage planning.
4
L&) supply, FE95 supply, CoZp)
i (972) provision #a (9°%) replenishment fa supply and demand
L0 i
LyiEs 74*1\/\/7%%] iﬂjﬁ%éﬁ{ﬁﬂb %@‘f*%‘%?ﬁ %Aﬁ%ﬂ%&béiﬁifff
Tk method
217 Feedback control is a method of observing the output and determining the input from the result.
oF  WE:
TLw A wIZ, fﬁ”ﬁﬂ@?”ﬁ’%ﬂ“bi‘;‘
FJIE procedure
L14 %—“ Next, we will show a control procedure.
HT 2 MEE) ST <Ehaih 7 = R
B T ADFEFIITEVIRRIZ, AR EFUTHF ORI ND DN RO DL LN TED.
*E $ partner
As A always pairs with T, then if you know one base, you can determine what the other base is on the complementary strand.
5 . ,
%HL i partner 5 iﬁ% this side ?Oﬁ‘/%% procedure
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L7075 ALz N s F B A>TV,

LA
$ Erh means
278 > . ~
Cells possess a genetic program and the means to use it.
LS LA NTENAD
KA TN )= AT, 4Ex[5bh@§$%ﬁ’]ﬁﬂj%bfjn _)%5‘5‘/1’7/1/’C'9“
E& Igléla step, stage
L14 ﬁ% The Carnot cycle is a cycle including four steps of quasi static change and returning to the first stage.
7 RO 3 eV AANEAY
S 4 W 'ﬁé/w% _ffé?k’?gﬁ 1% THEM S _ELT%&@“
ﬂEf'z B usually
The trees and grasses that you see usually belong to the Plantae.
6 Rk . AT A duall BTEA .
B price, cost B gradually ek B stairs
] 2o TEILATA WEOEEL  ESEC 1ol
A conservation, 7H TV TIL, ﬁﬁ.fiﬂigifﬁﬁ%ﬁm_&'( gﬁéf@/y&ﬁu%%ﬁbm
279 7 (35%) preserve S ) ) ) o )
Lavoisier discovered the law of conservation of mass by conducting a precise quantitative experiment.
&5 RAOSTARED LEA D MNE LS h ip%&@\/ N
ZaEw existence, W‘F‘?, EREREH ,mﬁ@fﬁu% i TKET WL TR L iffbitb‘
FAE(T D) exist
In nature, all the phenomena such as friction, heat transfer, are all irreversible changes and the reversible change does not exist.
L14
r I'/ Loy
WEAL VL dependence, R E A . %’T*%%ﬁf”} e R JEpio f B JZ‘KT?L'C%%’CD Do
7 (%) depend on
Fungi can not produce nutrition by themselves, depend almost totally on the surrounding organic carbon to survive.
! HNEL survival, EEp X . EESEN/EIIEN . .
A T— (@— 5) live BEFD existent 4t T? (ﬁ‘ 5) coexistence, coexist
FAS sEEKE & 529 55 bitbil o kR
F A0 at present, fﬂf kkx fiﬂ:*%k%?ﬁ‘@méﬂ Fox DEIFED E@’%B'fob‘i@”
280 HifE currently ) ) o ) ) o
At present, a wide variety of civil structures have been constructed, which support social activities.
DAL LoE
S E . SEETATEELEE A
L% jL: (-g— %)) real existence - RIE
L14 fi The perfect gas does not exist in real.
ME
0 &0 existence, e el uff@”é‘ﬂﬂﬂ@@’\p” _J:O'C@%LEEEE@“E)
FFAE(T D) exist o -
Cells can created only by division from a pre-existing cell.
8 AN . ExlEW 1 li . EAZVTE ial
JEAE (+7%)  bemixed STE ocalization ERY 72 potentia
LA LS 0 30
bib . TJ&@U{EE?W)HL{Eiﬁ/ﬂﬁﬂ“béﬁ#%ﬁ%ﬂﬂﬁkﬂ?/ufb VET
fﬁj’bé appear (v.i.)
281 The time duration between two consecutive points where the same shape of the wave appear is called “period”.
bIMATALED DD ABHEINE
FALE BB LITR IR _J:%I%t_ézhéfﬂﬁfff
ks % phenomenon
L14 :{E Capillary action is a phenomenon caused by the surface tension.
35
Vx5 A expression, fﬁ?ﬁ%ﬁﬁhﬁf HJ@@U%Z4E 7?&8®*ﬁ§ﬁf§§§ﬁf?@ﬁf%5i9 (2725,
(bﬁ— % ) express
By using the complex number, the circular motion is expressed by the exponential function using Napier’s constant e .
9 FALS . FAEN . WT AL BoFA .
Higz reality Bl present times B DFEHL |expression of gene
r/gﬁ o 5 Lysly
0 iy BATITIE (7 F2) LA (AT R) D2 D ET .
= positive
282 There are two kinds of electric charge, that is, positive and negative.
Y K LABVE 7o
H i m< accuracy, Fﬁr” IEfESEBL _EZ}’L’CD BT —ZIXEHE ﬁ@r—sb\T —ZENZET,
correctness
L14 i E If both precision and accuracy of the data are high, it can be considered reliable data.
Z 7= L 57
Xz < i kPt ‘/a*’f’f*‘ ;V\?I_JtZP%ELEIJELGt/VtFHE% ALl ET
*EEU FELW regular
In the solid state, sucrose molecules have a regular crystal structure.
10 rr . HOLED LLoa
TELWVY correct, right ER7p normal TEkk net
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;“)L;“')'C/v%’)iiﬁifd‘f/u/dé;ﬂé ICTh
E o accurate, A SUEAA AR, xT%kTéﬁ’@m ;J:UEEE ﬁ%/\bﬂ‘é\_&i))fﬁé
283 Eﬁfi precise . . :
Confocal scanning microscope can focus on the target plane or point more accurately.
SEx confirm, TRLF— ﬂ)ﬂlﬂx—%ﬁﬁ ‘fé_kbi %@;ﬁﬁ LT:%%))& 97))%6%7) békfkf%i%f&)é
(D) check _ . . . _
L14 E It is very important for confirming whether the system is normal to confirm the energy balance.
TAL  ZAZSWIKYS KSR
7D o . D FOIHERRD S A2 B F I L ET,
ﬁ 2R probability
The probability distribution of an electron’s position is called an electron orbital.
11
B . TEM adequately,
e 2 confirm (v.t.) BT clear, definite BT unerringly
i b HLr % XY LECTH EFps ngm
o5 . %@EP H%‘“*/E'?Fﬁ#%ék,ﬁéikbiﬁfﬁ'é SHLINZRWDS FEE DVEENHELL 25,
= 'ﬁ'é 7 possible
284 If there are dark places in the house, although it may be possible to see, certain tasks would become difficult.
;0“” /7} Eol s f‘f&< ~ A
»¥ <~ hm Teversible W‘F‘?, E {El%fﬁk 5 ﬁ@fﬁu% i TKET WAL TR iffbitb‘
H L%’”ﬁ change
3 l g
L14 p In nature, all the phenomena, such as friction, heat transfer, are all irreversible changes and the reversible change does not exist.
;b\bi”) I Lo HpKTEN I3 H/v})(ii.t’ R S o
5 o prerequisite, | MftZ 75728 (IR LT R AT LD TEBIEME A iR T,
A~ m‘ﬁ'\’iﬁ essential . ) L
In order to see the cells, a microscope that can enlarge and view the object is indispensable.
12 . o e
ok combustible, LAY possibility, e ermission. allow
BIE:S burnable A RES probability REA (%) P .
< WTA L EoT ) b
5 05 , BB TR B H50C L RNAIDNAL DS B E < ol s e > T %,
VAL ﬁ'é function
285 RNAs have a broader range of function than DNA, especially in gene expression.
E:éb\ S LxHA LI vy ho}"ﬂ)’) b nOENA o
0D FEITE, ZOBROIEROEFRERENLEGDREIRD LI, BWERIEL TR bﬁV\fJ%
Ly ) ﬁ'é performance
L14 H b Practically, we can get the thermal efficiency from the net work on this occasion, which gives the performance of the heat engine.
. B bre Loina DL VRS DEFy L 5 b 03_\6
s 05 impossible, 5—%.%2%7’:5???5@*&%0)& LB RO i )7 % R T B IR ATRETH D,
~ A HE cannot ) i ) i
The momentum and location of a particle at a given moment cannot both be determined exactly.
13 ] - 5
Fi ﬁflé]} é functionality %é) i) ability ﬁ%é %é) i) throughput
RN VIS B
Labuen . ﬁr Eﬁ@ék% \—fgﬂ'@/‘éT‘—y ifn%ﬁﬁ@mb\T—&kb\zi@”
15 5L reliability
286 If both precision and accuracy of the data are high, it can be considered reliable data.
bzl » b LAZH Lo EFATE B Lk BB 0) A N
L 2o ional R b AKI DTG B ST~ B AT IENBIL A AL L L5 2 5.
= " s o : . 4 . "
L14 /f é When we investigate unknown signals, we basically try to recognize them using familiar forms.
WEE D)
Ui oL x v signal 7~)Iﬁ¢$ﬁ iI%@ \%”C B 4% Jn ﬁ&@@fik T*'Jﬁﬁéﬂ’b’(b\ij‘
Al processing o : - : o .
In the engineering field, Fourier analysis is especially used in a signal processing.
14 -
Té L5 believe (v.t.) jé?é communication %%Lé transmit and receive
Ly . S5 kbr) b
<5 o HEIERERUCHEA ORI E R o TV ET,
75@ characteristic
287 Each species has its own characteristic features.
ng BHVAT Lo BHEH
95 %5 ﬂ:%I% iﬂﬂﬁ%ﬁ’fifﬂ%%ﬁ”ﬁ/\%%x %ﬁ?ét ZhHHTT,
7 useful
L14 7%_ Chemical engineering is useful for the design and construction of future societies on a global scale.
B R T LN pyowy
LW characteristic, W IZRFA72MEE LU T, MR HVET .
; 72 special . - .
Waves have an important characteristic of independency.
15 i . . }
%ﬁ— % have (v.t.) b /;% 7 effective, valid %) % flf:/a(a »  organic compounds
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Zom b TN EpHxgILa
5o o7 T— BRSO F NI, DY (LD ETT.
ij effect
288 A familiar example of the Doppler effect is the siren of an ambulance.
FVDERNEL 299
2395 . ﬂ:%I% ;’tiuﬁé{’ﬁ’égﬁikbt%ﬁﬁf k%é?%@ﬁ#—iﬁﬂt&b@/—zﬁbé
. hER efficiency
L14 jﬁ Chemical engineering is learning based on unit operation, and is the tool for efficient mass-production.
Wo  hanf
Bozay o thermal FEO5HL, 5\ jJ#‘ i‘m{ﬁ@hmfht Tfﬂ%/ﬁﬂ"é\_kﬁ‘fﬁéékh‘%_i@”
EDIR S efficiency _ . .
In conclusion, the thermal efficiency is determined only by the temperature of the heat sources.
o FHIE effect, e effective value =0 e effective
% validity ES] i EUE SN
H \L\< [63e2S 7 5 XN 55D WHIELZNEIENED
D x5 o %%iﬁ %’i’%ét ﬂl0)7ﬁ1¥‘§é1b/\%%il )ﬁ@‘éé%%%%x%i%&b\%
5‘3” ﬂg (-g— A ) utilize, use
289 A living thi . . . .
iving thing that uses surrounding organic compounds to get the carbon it depends on for growth is called a heterotroph.
TATZDPATS Do 2990 ES LoD pATLY  FENEHEI TOLE
b < e Sy I3, A)‘J&HjjjODE'?H?*%ﬁé&ﬁ&ﬁTi%ﬁT%é_&’cT
%IJ }ﬁ advantage
L14 % ]J One of the advantages of transfer functions is that the input-output relation is described by an algebraic equation.
ZAEDNDA
5 0 ) HrEE f5¢ F'ﬂ?ﬁ)&“b‘fbiok,mﬁ%lzwﬂ? E’J _T%IJ 2725,
Z'\‘ %IJ 7 ' disadvantageous
If the base pairs have interspaces, it is associated with a disadvantage in terms of thermodynamic energy.
1 <D . 0D kY gAY .
{72 convenient R H reuse FEF right
) EOERELESLS BALESLEIT
e improve, j(i\ﬂ?%%% @TJFE%W%@”?_&) TV OB B S YGRS VELT.
290 Eﬁ = (bﬁ—%ﬁ improvement
In order to decrease the emission of air pollution materials, the condition of the combustion in engines has been improved.
Eromlx B B asA
e modify, %(ﬂi@ﬂﬁ‘*“ﬁﬁﬁﬁéﬂ ATAR Jﬁibi’lffb ET
Eﬁ’éz\ (bﬁ—%ﬁ modification . . . .
L14 E The dlagram of the textbook has been partially modified and used for slides.
FA
it . E&&)T@‘ffkﬂikb ‘Offﬁ,m IOWTHTWEEL L),
_Eﬁ &7) < again
Let’s focus on ‘Architecture and Climate’, again.
18 Bt modify, revise, AT improve, NN revise. revision
E&y)%) improve (V.t.) E&E (‘j—é) improvement E&ET (‘j—é) CVISE, TEVISIO
TRBAL LW RLEE ey COMPE X B A 2
Ei good IR HE 7 2 R HEIRS HE 73 L R 7 B GRS B A A0 1,
|7
291 Low sensitivity volumetric analysis have high precision, and high sensitivity instrumental analysis have low precision.
T
nm:)f good ﬁi&)’C/J é?iﬁ’@] ﬁ;-a_% XETE, Eﬁ??ﬁiﬁk %ﬁ%dﬁﬁk?é ENTEET .
£
L14 ?{ It is possible to set quite a small depth of cut, and a high quality of finished surface can be obtained.
124% b DELo BLEN AL Lkl GABLZIZESEN RS
DE3Lo . HARTIERERARMNBENDD T, HinhERRBEMEM L L CR<KHIHE TEEL,
BT good quality
Because good quality wood is readily available in Japan, wood has been widely used as the main construction material since early times.
18 X bett PRI improve, E0gs best
JHEW etter KR (4%) improvement RO °
L) . R b PO B RO ARl L s b T,
ﬁéﬁ (-g— %)) organize
292 Humans may have been identifying and organizing fauna and flora since ancient times.
FUNES
i improvement, Eﬁggaaj“ 772&1/‘07”_/1’/77@%{1#7‘)‘ /‘-/7’;0
%5{ %{ﬁ (#%)) maintenance . . . .
Infrastructure improvement such as water, electric, and gas utilities was built.
L14 ‘EE‘ B4 NTE  ROPAEE) L
Lo 27 )
k3 adjust, Et ;Uf%% _J:ofli%ﬁfi,miﬂf‘%fﬁﬁ‘féio ;uﬂﬁéﬂiﬁ“
AEE (475) adjustment
The room temperature is adjusted with equipment to maintain a comfortable thermal environment.
20 LL0> prepare, e . YA
%% 7 % 5| alignment oK L orderly, regularly

arrange (v.t.)
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L14

21

R SEAELD SESFE FAVEY SESE '& SAMA LU

TCREET e 2R b e 7L - R C Tz LB,

O
UN product
The chemical industry converts various raw materials into various products and puts them on the market.
< L)
DAL . fﬂﬂ BT 4 70 DR S < | I%ﬂé%uﬁ':f&)ét&) VERE T,
L quality
Steel has high strength per unit area and its quality is uniform as a manufactured product.
FWwienwtTaub CLEIL e 50 RN
il.gug,v parts Bz 15, BERE e B B 0 e 1 s =0 e B o TR T
hvA
(&1 M a]|
The molds for cellular phones and some car parts are for example produced by the machining center.
L:<Ul:\l/u food L"?’<Ul:/|v di t (l}:l/vldogg/u Y] lit t
ol 00 IE\ < b medicamen! Dﬂg =S quality managemen!
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