
7f) oJ]L'P:ll=- H oJIL;A]. nJ!i!!~ oJIt:JAl. ~ oJIL;A], :@7] oJIL;;.r;l. '1.l oJI L; A] % oj2:j 7j-A] ~Efl7j- '11.Q.Dl, .~ ~EfloJll<f e}e ~Eflii, :@~~ * 
Ue}. oJIL;A]Qj Blfll=- -9-~ ~ OJ ~ L}El4lAlll!'. :@7] oJIt:JAjL} ¥:!Aj-.2J- ~~ ::s:t~ "iJ7.IIQj oJIt:JA]Qj 7J.lf.1=- ~t\"]-~Qj ~±Blfl'i! 71~:@ifj-~ .e 

e=1.6XlO- 19 C)oJI :@~(V)% if~ ~Ar~.§.(eV)ii oJIL;;.r;jQj Blfl~ -9-~ "r%~e}. oj7l"1 leV = 1.6XlO- 19 Jo]e}. '1.loJll=jAll=- ';l.lQj 

~%* I oJl l:lli!fliiloj E= hi ~ At!~ * '111=-Ci1 0]1IIl l:lli!fl"J* h 1=- ~~3"J*2.J- ii"j-..:il .:::z. ~~ LJlsr 6.6 X 10- 34 J·s oje}. 

if.2.j7]- iE-.Q.~ ~ * '111=- ';l.!'i! 7r"j>g-~Qj ".lI~ nf~ ~oloJl lIf2.J- Lf.!;=.ojAll=-Ci1 
lf~ol it~*~ .5!.W.ll0j :£I..:il. nf~01 ~*~ -Mf".lI01L} "\1"1101 ¥'!e}. 
'r..q>g-~ nf~ ~Qj I:lr~ ~oJI 'lle ';l.l.Q.~e 7r"I>g-~.5!.e} nf~ol Z! ~£l~.ilf 

1j-"1>g-~.5!.e} nf~ol it~ Aj-£l~ol 'lle}. ';l.!Qj 4:-£ c= IA oj..:il. '8ir %oJl"1 

~Qj 4:-£ c 7r 3 X 108 mls °1.E.~ '8%*~ ~'t! nf~ A ~ .;t~ * 'lle}. 
2.e~ Ae ~£l~ '}! A]-£l~ ~Qj.ilf 7r"J>g-~Qj J,!j'€l'oJl lIfe nf~.ilf '8%*~ 
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(l nm 10- 9 m. 1THz= 1012 Hz) 

L}) .5!.oje ~Aj-7j- If:!*lj~ %1l.Q.~ ~T8~ 1ll1£oJl"1 If:!~%~ t\"H:· If:!Ar.5!.~~ A~"]i>l-~e}. ~;.r;}7J- i'lI£oJlll!' '117J 1IIlitoJl qJj~ 
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hl=IEm Enl (m<no]'t! .:s-*. m>nol~ 'If~) 

(e}) 'tJ:>g- e}0].2..£ (Light Emitting Diode) e p ~ 'l!"£"'i].2J- n ~ 'l!"£"'il~ ll~"8'toj ~~oj'8e}. 'tJ:>g- e}°j.2..£oJl ~¥:!% ~~i';t't! e}0j.2.E.. 
41Qj 'l!"£"'iloJl"i ~£!t/Qj I:lI-t;;foJl '11~ ~Ar7r ~At7t!t/Qj ~LJl7joJl 'll-e 'lfir.Q.~ ~oj;.r;j~ Jr:jDl, oj1Ill .:::z. "1-01 n::J~oJI iiH'itt\"t-e Il!'~Qj 

""t:JAj~ ';l.l..2..!i. 'If~""i';r~ ¥'!e}. lIf2.J-"1 ~-'lt e}°j.2.E..oJI "r%:£Ii:; 'l!"£;;;i]Qj n::J~~ ~11i>]-'t! .!f-2.j7]- ¥:!ii"j-e nf~Qj '1.l~ 'If~ii']-i:; ~-'lt 

=t°I.2.£~ ~~ * 'lle}. 'tJ:-'lt e}°I.2.E..e .fl:.~oJ ~or ~.g. ~~.Q.~ lif.g. ';l.!~ ~ * '117] 1IIlitoJl B.it%°]L} 1l4l~'ill %oJI ~2.j 0J%Jr:j..:il 

C' 

1) ~%*7t 1= 3000 THz 'i! >g-A]-~ *± If:!;.r;tQj l:ltt;;f"JEfloJl 'll-e ~A]-oJl -%~"j~ UJl., oJ -'ltA]-Qj oJlt:J;.r;]oJ] Qjt\"H ~oV8. ~Ar7} 7r~ * '111=

~~"JEflQj ~LJI OJA]-*~ .;tli'r"1.2.. ~. l:l]-t;;f1l'EJloJl '111=- ~;.r;]-~ ¥:!Aj-ll'JloJl"i ¥!~ii'] ':i!ojL}~ "8'j-aJ'i'l. ~;.r;]-oJl -%~"1711=- -'It;.r;]-Qj oJlt:J;.r;1-e ~ot 


~1"Jol Jr:jojo~ "8'j-l=-A] "l~fit"j.2.. 


1THz = 1012 Hz ole}. :r.jJil"oJl ~.R.~ %2.j~ '}! "J# ;>;ij"JitoJl 7]~¥.! ~% "]-%"8']-"1.2..) 


2) oj~ 'tJ:>g- e}0j.2.E.. AoJI ~¥:!% ~7@"8'}~cN 01 e}oj.2.£oJI"1 nf~ ~oI7]- 375nm '?! B"ll-'lt AI-£l{:!o] ~~ ~'i!"8't~e}. 01 ~>g


:j-01.2..£oJj "tit¥.! 'l!"£;;;i]Qj n::J~ oJlL;;.r;1~ eV ~ L}El4l"1.2.. ~, nfAJoJ 750 nm 'i! '\tZ!-"1l li:V1I"lf°] L}.2.e 'tJ:>g- e}0].2.E.. Bii A1l~li'1-2.1'i'l. 


:j-oj.2.£ AoJI "J-%¥.! 'l!"£;;;i]oJl l:l1/lH oJIt:JAJ n::J~0] ~ llD'?! 'l!"£;;;il~ "I-it"ilflo~ fi]-eA] "l~/l]-"l.2.. 


1nm = W- 9 m o1e}. :r.jJil"oJl ~.R.~ %2.j1f '}! ?f*1=- ;cfl"JitoJj 7]%'8. ?J:% "]-%ii'r"J.2..) 
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i!~ #olloJlA; 4-&. °l.g. (H+* LJI~ ~~ol.:il.. ~71-e ¥J~ °l.g. (OH-)~ LJI~ ~~012.}.:il. o}CflLj~~-e Ail'(F)}~Cf. .!E.~. J;!.~~ElI.E 
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~%t;}oj -B-AJ:;q. ~711l01 A}2.}AJe!:Jl. 0l~ %~ ~%0]2.}.il ~Cf. -B-:;q. ~7T7} %~~ IIJI W2f Oft 7} ~%fi}oj HzO 7} £I.:il.; i!2j AJ~01~ 
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~%fi}-e H+ 2f OH- 21 4-7} ~%*~ %~~01 3.Cf. 
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R R 
+ I _OH + .1• H3N- C- C02 • HsN-C-C02H 

. ~ ~ . 

0}~lIj-E....§.i!.g. %{l'tl"&.Ofl 0}Dj.!x:.7) (-NHz). 7}~A171 (-COzH (a». ?,;!7}Aj (-CHz-COzH (13»)7} '?!~¥! ~EJl21 1!'{! o}Il).!x:.i!0lCf. °r~JIj-.E.§.~ 
~-B-0I ~%fS}'l! 0}2.Jj -=jl~2f 1[-2:- o}~lIj-E....§.-B- ~i!~% Ac!lAJ~Cf. 0}~lIj-E....§.-B- ~-B-~ 1.0~% %Ofl ~'(! 1.0 L%<1!J% X %«lI. "pal 
(~~~1t: 40) 80g% %oJI ~'(! 1.0 L%oJj% y %oJjoj2.} <S}A}. , 

HzC-COzH (IJ) 

- + I
CI H3N-C-COzH(a) 

. I 
H 

(1) 7J.g. ~£2j X %oJj:;q. y %«lI% .e.tfi5}oj ~E 1.0 L *%«lIQj ~£ 't!~~ ~"§tl}~Cf. 0}2.Jj ~W%«lI a. b. c. d. e. f. g -%OflA; 
.g.£~ Lj-E}~ * ~t:: .e.tf%o1j~ oJI~t;}.il 1!!~<S}Al.2.. (.2..e -%~'t!%OflAi HzO ~ il':A}7} Ac!l-'8~ IIJIQj %~~-2:- ~"§i5}Cf.:il. 7}"§~Cf.) 

II a b c d e f g 

X %01\ (L) 0.90 0.80 0.60 0.50 0.40 0.20 0.10 

• y %<1lJ (L) 0.10 0.20 0.40 0.50 0.60 0.80 
• 

0.90 

• 

I 

(2) X %<1lJ 0.10 L2f Y %<1!J 0.10 L~ .e.tft;toJ %~'t!%% ~;;;gAm .$. Ac!lAJ¥! 0r~lI}E...§.i! ~A} .!E.e oj-2:-Qj -=jl~~ .If.0l~ 1!A}~~. 

~i!lAl.2.. ({!Qj A~71: -NH3+ < -COzH (13) < -COzH (a)) 
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!cJ!lr*~ ~~oJIAi ~ol.h. .:st§.~-2l ~tlJ7J- .g-7J-\1q. ~o).h. ~~~ iH[oJlAi *~21 Aft-&*~ ~~-aJ-£.£ ~ol.h. ~~-2l ~tlI7J- .g-7ri>J-'C! 
.2.%-2l ~Ol ~oj~..il ~QJj-2l 1t.lf.~OJ ';t0r~q. 'ttLJI.£ *~~ ~Ol 1:l~iij-oj ~QJj-2l ~.lf.~OJ ';tOj-AI'C! !cJiiJ-*~fl -¥-~oJ)Ai ~Ol.h. .:2:.g,~-2l 

~tlJ7J- 9:jAfl£joj #21 AH-&*7J- ~oj-E:q. .:l ~,i!\- .2.%21 ~ol .g-7j-i'>J-..il ~QJj-2l ~~~01 it0j-~q. ~fl4! .!j!7j'El.ff.-2l ~~ ¥-~ ~~oJIAi 
~lll£j-e .:2:.g,~'?! W.£l:,.Efl-eoJl -2liiH ~~¥lq. ~N Lf.E..~21 ~ol~oj~'C! W.£.6.Efl-e21 ~tl17J- ~~¥lq.W.£.6.Ej)-e~ ;g.ifoJlAi Lf.E..~-2l 

;<;fl-!-*~ ~~i'>J-oj ~N Lf.E..~-2l ~01 .g-7J-\1q. ~41 Lf.E..~21 ~ol ~otAl'C! W£.6.Efl-e21 ~H17t QjAiI£joj ;g.'ifoJlAi *£j-eLf.E..~21 ~oj 
~oj-e-q. .:l .:r!.i!.)- .2.-%% ~c5fl llH1l£j-e Lf.E..~21 ~Ol .g-7tii!-711 ¥lq. 

(q) -8:-% ir'M21 Wl:f.i!.)- i:-~ 114}~~ A1~.6.:j:-I'f:! ~~ :fr~~ .Ef...il ~c5fl ~q. -!-~o, -8:-% ir'M~ lIj-2./- ~££joj ~~ iij-71 WlfoJI ojg,'C! 01 
*oJIAi O!-Afl'llit~ol ~HI£j..il. O!-Afl'llit~ol i:-~ ~.g.~.Q..£ ~if£j'C! ~ ~4}'1f0' 'l;1~;r£joj ifl% ~.'fI7r ~-".!I~q. 01 ~% ~.$l7J- i:-~ 

-y:!~4}oJI ~~£j'C! i:-~ ~11.g.7!- *~~q. 

(1) 'i:t0!-1l\I~57J- ~2ji.'ll~01 Aj-'<T~ tqJ :&~~oJI %c5i AJ-it~~ it2./-CJ1 (curare) i::- ~~i:-QI o}Al)'ll~~ *itj;iloJI :&/"it1>}i::- <2:JAflAflojq. it2fCJ1~ 

%t! ~~~ q~oJI ';l.(~ %it~ i:-~ %.:sj~ * lli711 .!Bq. ~'l:!, H~ "i.!i!.oJ711 1>J-7J .'fIi>H ~AllQl oj(?H~-oj Arit~~ oJ-.§..£J8, (atropine) 
~Aj %* ~oiJ ~-e °tAfl~it~ *itj;flQl QjAiI;<;fl'?! 5!2...£ W2.1~q. it2./-CJ1 LJI~ °t.E..'£J8,~ %t! ~~~ ~-f:- %it-f:- £~7,J' * ~q..il ~ 
tqJ, 0t.§..£J8,~ ojitiit'i:! At'<ToJI 1lnJliiti::- oj4}~ ;<;flAjv.oJ) T-!Maj it2./-CJ1Q1 :;;;j.!f.2f tlj.iiLiitoj ~"l:!iiJ-Aj.2.. 

l4~. 
r 

(2) A!-..il.£ W~Efl-e~ i!-HJiitAJ *ii!-711 ~ ~Ar-e .g.% ir'M~ ~~ ~21 *~oj '8~'iloJl -HjiSH .!::.~711 ~oj'irq'C! AilAl~ Hl'l:lo ~ 
0)4}~ 4--eii!-A).2.. !E~ 01 ~Aj--2l i:-~oJI llj-Hj7!- ~~ ~.!f. ~.£tg-~ .If.ojii!-'C! .g-Afl7j- .:2:.ll.~q..il ~ 1IJI, ~tg-°l ~~7lloJ1 oj'li711 .&tit~ 

~ 'ilAl.l}?ii!-A!.2.. 
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