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tlTCf1 fq~rcff£f em;- 6iG cnxr. 1ft fq~rcfT

~ ~II!SlClC'"£lI>l'iIu1fj~xii!<.41C1~
~ \Y6f(facrr.



~~T \ 1R'f qrlJ\t

\ \

(j Iq41 '"i crr~cr~ ~. -g BCfi~

Bl'qRUffi: ~~i1lR31ll fcf;cn ~

~, ;mfUrqlo~I'O!lI~(ji&llI'O!l1

~. ~CflC'iCflICl(t:iqRGlITCfl~

~~.~~d;j~HIJ)C'i

Sllld'l~c3 ~ ~CflC'iCfl~ ~

31TfUr3TI'qCfi~ ~ c8fRCfl-

~ ~ -lrarcr. w:rrc: ~CflC'iCflI-q"1

~ ~ ~ -q~ GI@C1~"1311%.

~41{(j~C1{ ~.'hGi~"dm Cfim1 ~ ~

~CflC'iCflI-.;j~ 31TCl\01m'~ c@ ~OOC10~l("llal CIIq{(j I <)(fRf. c:rrq

~ ~ fufR mdl'51 IliA ~ fcmT2 . l:f~~fcfiCI1~~-qGJ~TSl4Iif1:q

m~~CflC'iCflcij("lCl(jI(j. ~mc:<n ~cfPWl~~~.~, oR
JIIClI'O!lI"'2~:31a;1illli~(jCflI~. ~ -aqo~I("llaT, crB'q ~~

qr:f'q\ RCI("ll"'l I ~~CfiT05~ C1IOOC10~1("lla')1R11$T Mrr i\"3;
fcrc:rCfiT~ ~Sl Cflllli ~CflC'iCfllCI{ l:fSTC(1, ~ .

iT <n {"'l~4IJI"'l1 ~ 311%.~CflC'iCflI(j B'k3'lilql(fl"3Wfd1 ~ ~ ~

@IC'iv~ I ~ 1ffi l:fTUft3ffi1 ftmi, qm en: Cfi«f1 <)m'q, l:fUf fcr~(f-
~~ ~~ Tf{l1 ~ l:f1Uft Rfif(n("lla')~ m ~ ~ ~"3l

~~ q{ mCfl(f ~, ;mfUr ~ ~. 4t:ICflI~ ~ 3ir<:l«lICflR fcf;cn

~ ~ ~"'"i" 3tlOI(jI\lm ~ qrt:~"I'O!l1 3iICflIUCl q{IClJCfl ~,

~~ c~"B1O~ ~. <n ~t.,oo-~ooo ~~ "B. \1lf(f "3:a:r

l:f~~(fll:f4"R ~O-\90 ~it. (jlq4HIC'iI"C(TCfiFr4fur ~ <n ~

~~itci. (~~ ~.) ~~ "'l1C'iCl(j1 <)(fRf~ ~

ClJIClJloo~1~ q{IClJCfl ~ >rCfi~<n >rurrffi ~~fWn q

B'h~cijl-qlCfiTl[a;111<fTq ~ i1l000 1I;:;q I 3i ~ f{Ch en C'i ch R1 Ch"If.f~I <)~ CIIoocji)

Tf{l1 ~ (fTq11R C11(gCl(j1itci. <n ~ ~lIlfCftqifl ~~.

l:f't.~ Gi~ 3i1mfTrcfi C1lq{I("llal ~ih'3'lilv~1 ("It:I£~I~ (jlq4H ~ .

C'iIJIOII( 1W1 trfUft, qTqi, ~Uf(ll C11(gCl(j1itci, em ~~ Cfi\(f[~.



~C6T CfiiGT- cTlfcl fll '!\@lll ;rr~Tcf(f

qcn~~\3c=qIG'i ~~

~, cfC6T ~T(fCp~ -g .~~ 3Hffx~T:

crpf~. ,1l1~CI\ift ~ ~mmxTIx
CllOOCfOTmCfmiR -g qcn2f \iN ~'i5~;4)d

~, m ~ '!i IdClllJ'Cb Cf)X(fT<tf.
XT\iff2j 1'i '!i 1'!i!O..c<jI ~ m CliasCIcYl ('"lll

'lOiI \ift q 1C"lllC"ll ~ li IIIoM) 3lffi. \:Mffif

\3Ej~ICI'! ~IOlllil qcn2f~ 311,<'IIII1C"l1

t'; I<nCf)1'!Cf) 3lffi. ~arr xTIx CllOOCfOT~
31fucp ~qu]- ~~ CliasCId 1 "llTITTI.

~qcn2fCllasolllill ~ ClI<t>('"llljJ>~
~ q ~ ClJm11 will.

~ ~ ~ ~.~ ~ \3:q q ~ ~ ~ 31~lT CllOOCfOT~

3lffi. <rrq ~ ~ (>ffiFf fclJcrr ~ m5f'iCfill~. CllOOCfOTq e1'!i Ien
~ 91Wl GI~CI('"llll'llilu\1 C"l1Cf)'i5I"tll~ (~.~ ~\3:q, ~ ~~)
6RCfTCfi.

5fl2in 5fl6in 5fl6in 5fl6inx x x 5fl
36 in. x32 in. 36 in. .' x 36 in.

Hinged 36 in.

~fitl
~ ~fitl .~~ ertarur fitl qft'<fl1 fitl
~

3TTW(ft ~
~)( ~~~ 3fcI; - ~)(

I

I

-.-J



~ dClOlll'{ild) ~ x ~ ~ li141'6ll1 ~ ~ ~ C'li41'6ll1 ~ ~ Cl14'{ldll.

m ~ ~ ~ ~ li"~ ~1{5lCl<"lll>llilul ~ 6l'iClldlld. ~

'd li"~ ~1{5lCl<"lll>llilul m ~TGm C'llqhSI'6ll1 'l~Che1d ~ ~

~ q \3'd~'6ll1 ~ ~ 31~n 6l'{iClldll. \3'd~Ch'501 ~ 'l~Chc141'{ti

~ 3lIcl 6R1Cllcfi. ~ ~~ 3l'cR ~ G ~ ~.

~0n3m ~'d ~.x ~o~3Rff, ~~9 X ~ ~

4~1 4 I'{ti ~. ~"C!ChT ~ "'1111C'lI'i01\JflO:ft 6l'{iCllcftI 3TTfUr ~

~ ~ eft ~ ~ crcmcft. (3ll¥ft ~)m0fi ~"ffi'ClRUf ~. ~ ~
~ ~. <:f?rrc:r~ tl lC'ld 1'1I 31~n ~ tllC'll~d ~ GFr \JIIOOllili~

3l'cR ~ ~ ~ XTfu.

4CI



...... ;.!
. ClTci5ClUf <T?f ~Iffil;:r

~CR~ xm- 3i~TT

~3lTmx~.

& BWJf ,<i4J('14J 61'iCjU<:jI,<ilcft ~ x ~ ~ Ji141"a/1 cWr ~ lfJOOm

~ G lf~ ~ 1{5l CjC"'<:J l>l Ji Iu1 ffi'ClRUT. ~ 0 0 'qT cpf., ~ CflOOCjlJf ~

-cj~4J~('11 Gfuur ~~TC'1T61,<iCJICZlI. lf~ 9 x ~ ~ ~ ~ 61'<iCJlcfl.

~ q '{i4J('14JI-cl1 ~ ~ CC'11<:j~'5i11 wP'ST C1lCf1 ~ ~ qmcft.



~~~ndCfl(OI (active solar cool- <:IT ~ CfflR ~ ~l'mdl~I'~
ing) Cfl{(fRl ~t:41'Ol11:q~ ~ndCfl(Olld ~ ~ ~ilsC"'l4l,0( 31RfBmf

({i%~{,;(,'Q.3Ri:hS"I~H( ~.) '3l'iilY{'l(ld ~lTT("Qcrr~~irn. ~

~ ftl('31'iilYCfT1Wft~. ~~ "CllCflillOlUr~ ~ cll03C10Ili;jldtn

~AdCfl(Olid (passive solar cooling) ~ ~ CfflR ~ -311%. ~
~: ~ fsI;'lj:q1 ~ ~ $ ~AdCfl(OIl:ci~ 'Q.Cfi3cHt:(OI

~. ~.1f(I1'5CIT~~CR~ ~ q-rufi TIT( Cfl(OliIBId1 lOlsCfllI:q1

'ffcpC'1'cp~<iT GfT\Jl;:f q' q~;:r '4TxG!;1fcp

rc;f1R4l-tl ~cp~~. ~ ~

d 05I\i1Cl05 ~ 'l""J1lT~ W¥ <'mCR
;:rT<iC'1'T;:rTfi \JI1ciT Gf'ffCfTcft. ..,.'t:TcY<iT

9 x 'd ~ 'i141"Ul1 ~ ~ ~
:J;?i.CffiT'5<iT ~cp~T 31Frcft ~ ..,.'C-~

n,?;;.;I ..;.....d"",,"
.:"'.......................................... :..

... :.,:
~,_<..:.}:'::("1:

."..... ..•. ~ ~j
({~::::-:':::::::::::::::::::::::::::::
: : .

: :;

~~~ ..........•.' ~.~~~GI'<!lClcr<ll>Pi Iul ~ ClCfilClT.'{i4lC'l4lI"Ul1

3WfTC'1"'l""JllT~ ~~.
:q"I4le."IC'l1L(11'l1S"Ul1 ~ C'lIClICZlI.~

~!;1frfi ~ ,<i4lC'l4lI"Ul1 ~ ~ W
m~ c:B- ~ c-<n Wi I ~"Ul\ 6fT\i@T
<tftc;r. ~ ~ L(11'l1S~ 6iG"~.

1iT?I"\3'ct~ClJ,g ~ ~ 'd ~ ~ q'iC"5crrcft. ~ \31:1;S011'1\~ ;:ftc

~6iG"NG 3lffi, ~~~ .. (~ (9)

,<i4lC'l4lI-tl ~ ~ ~ %" crroocrur <t:f ~ a-crm. '<ill fi2l I

\3t>ol21'1cilli~ IdlC'l ~ lR11 ~ \3'ct~4l;S"Ul1 Rl'ioftCl Ie ~~. ~
~ ~ 6fT\i@T 3j,<icYl(Y'l1~ ~ ~~~. -gr ~

,<i4lC'l4lIi2l1 d05I\i1Clo51C'l~ 31Td"ftRc;r q lR11 5l\3'"l'i:q ClI05CloIQtld

Q15l-tlC'l. -gr~\i1lo51"Ul1 ~..,.~~~\ifI\Wf ~'ioftd ~!;1T~. ~
..,.~ ~ -gr ~ 3WfTC'1"qGf~ ~ 3i 14(Y'lI61xl 61'1~~,

~ qGf2f ClI05d1C'l. (~G)
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T2 .31ffi:r. m ~ctt ~ "EROT
~Sfi-q 01 q 02~~'
JO$OI~'q@1(?1'al1~ cnuft ~

Tf\1i ~ ~ ~ ~ 311%•.

~it @I(?1'al1 ~~. 3ffiT

fu:ff.t <lc.a:ll'al I @I(?1'al1~ ~

"(l1ql{R \30 ~ it. ~ <=IT?: ~
'"' " '1!,. ,

;mrur ~Pdl ~$\Cjl~ ~

cnQCflI0544<1%"(l1ql{R~~~.

<:IT II 'b~ <Icolli Cj{ llG"U'fI-'lll ~c:

~SlCflI~ 11(ft (direct sunlight) (R'3WffiT

IIIO'5cldl ~, llUf ~ $ClI~ I'i l'all

~ 3'l fl 0ll-lll fcrcfruf

~4S1CflI~114l'(fttn (diffused sunlight)

"3IDffiT lit 05Cl<II iRt. ~ "3IDffiT ~

~~~ fl6lutl~ d05I'ilCj05~

Tf\1i cnuft ~ mfu~"Cl'T%ll ~. .

1OlIdllwi:<1'il1{4) mm q l:fitCfl

~ ~ dc.a:liflld1 ~ 311%,31TfUT

~ I{d Ifll{{9111 Rlefl of W1Ttt fcf;;rm

"ffi~ ~ 3ffiT ~"d1cJ -;mft.
~ ~~ S1llj"W)CflmcncR 3ffiT ~

(lei ~ ~ ~ q-q ~ 3'11%.
~ooo -q;r lft. ~I{~HI-clll <:IT

dCiAI(ft wrR \30 ~ it. dI4~1'i1~

lC,ooo~. cnuft~~~. %
cnuft ucrr ~~dt "-~6,,-' ~~, ~IIUI

~crffi;n ~~~ it. R~~
~ ClI'qCl(?1I~.

"ll1 ~ ~1{3'l,;f~~ ~
~ eft Cl14{Oll Ifl 161 fctCflfB<I Cfl{Olll<l

~cY<n cnnft ~ ~ ~
~~~ 311%."ll1~mam
S1~IOIICj{mTIcq;f q ~ ~ 311%

31TfUT"flmf ~ ~ q -;rcft cf;{ ~
itcf ~. llUf ~a:n ~ QS141-S1

~~, flIT~~ (Solar Pho-

tovoltaic) ct';l:tl'il'alI ~. ~

~ 31TllUf "ll1 3'lIQ rg"I'al1 'Bmcq;f
~~~~.

~: Rl~Gm;ft~,
mmft Cfll!ift"ll{~~ m
~~ (-q;R~) ~~~~
~ICflC\dld.
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'tJTm ~

~ ~~~~ (~OO~ ~ ~~~)~
~ \9\9~ ~
~ ~~\9 ~ ~ ( ~X ~\S) + ( 0 X ~~) + ( 0 X ~~) +
~ ~~ ~ I~ ~~ ~ (~X~'() +(~X~~)+(~X~~)+
~ '<. ~
~ ~ 0 (~X~~) +(~X~o)= (~~~~)~o
~ ~ 0

0
\,

~

'tJTm ~

~ ~~~~
~ ~(;~ ~

I~ ~'t ~
(~'l('l(~l.J~=- (~~~~)~o~ ~o 't

~ ~ 't
\,

~0

~)'Wn't~CR o,~,~, ~~~cwron~.
~)1Wn~ ~CR o,~, ~~~cwron~.
~)1Wn~o ~CR o-a '<. ~~cwron~.' ,

31T(fl (~~ 0 ~ 0 ~) m~ ~ 31T% - lllif wn 't m1cfRT. 31T(fl ~ ~
¥

fch*f141 msm 1Wn ~o ~ CfiW m % QI6111=C1~. rlll("llJ) '5I2Pl

"

( ~ ~ 0 ~ 0 ~ ) ¥ fum. ,j:ffifl <n 'B~(f ~ 3=fCfi ~(f l:f1T ~ - ~ = ~ CfiD.

<:ITGT ~~ ''t' ~ ~ ~ emf ~ ~, q Cfi1fur CfllfT ~ ~.

S0601;Jj:q't" 't¥ 't~ 't< 't~ 'to, , , , ,
1l1Sl~10) 31T(fl 't"'ffi (~~o~o~)¥ l:J~~ ~ S0601;Jj:q~ q~. ~

't¥'ffi ~ ~ ~ \9 q~. 1l1Sl~10) 'to 'ffi ~ q~. S0601;Jj:q.

~ X 't\ ~ x 't\ 0 X 't\ ~ X 't\ 0 X 't\ ~ X 'to

3TI(fl ~ ~ CfiD. iturro ~ m~ ~ 31T% 31TfUr m~ wn ~0

3WdHb:n 31T%.
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tt ~ ~ W1uTcfiSlUIlcl1dCllq(dld. ~IIUlchlll ~ 0 q ~ "ffi ~

l=i5uldld. q ~ffi BPfi (m) "lfT~~ (OCl{C\qldJ;11<3Clcl)~.

(, ~ ~"Q.Cfi ~ (byte)wrn:~. ~ ~ ~ ~ ~ <fit,

~IIUICflld ~ ~ CfiTCllq(dld?

~IIUICflld ~ .~ ~ qftJOi;setJ (Electric circuits) ~. ~

~ -qftq~ (Electric path) ~ >rcm:~ it -qftq~ ~ ~ ~ ON

(31f.f)~. q~>rcm: "iJ;1C"llIJ;1~~ OFF (3ifq))~. ~~

-qftq~ ON ~ fci1cn OFF ~. -RRro fci1cn ll~ ~ 3if«!("Clld ~.

1.ITON~ '~' 1JCI"qOFF"ffi' 0' 1JCI"~ ~q~IIUICflI-qI"BCf~ (~

~, ~, ~) tt 1.ITON q OFF fci1cn 0 q ~ 1.ITfq{C\qld J;11<3Cl~1~.

~ ~IIUICflld~~ ~~.

'~Cfl~&l' ttll~SI~~II(n~~fu~dr~~~ 3iIUIUlllJ;1ld)

B(l(f CfilCfuf ~ ~ ~. f'Qi'tXlldQ; 'Cl1~fclJl ~ '-rn~
~~'%"Q.Cfi~~~~1OO '~~lmCfl'~. ~nr~
~dr fcl"fcrq fcll5l11iCl~I~ ~of) ('JlCfl~ Cl1'ClIII~ I ~ C6dId. 100 mCfl

~;jiJ;1lal ~ 3ffi '~rr;nn<q;f!

~ ~ ~ CilTuft ~ \9t.. ~. CilTuft llf.t~ 31w;rr~
J;ICfGalU (l{ctiMC4'&OlI~) ~ Qf4ICl{ QldCllcfi.

l{ctiMC4,~-~/':?t.., .:ffin"ctifM;ft, ~,lt~ ~~':?o~~.
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con:!"

'l"l1Ol'il11I'alIm ~

~~~m
~ fcl~lIl'allllT~.

~ ~tt ~ 31TfUr
~tt~I%3m~
~. l:fUT"&i 'l"lillill-ci w
";fCfimTI11 ~1TT~~@

WlfRcf ~erui ~ ~
co{Olll'l"lI{@ ~. wrcft
~ Cllli q I*i-i 3ft q'i:lI!{Cfi

q~d"i;f) com ~1RD-

~ICfiOlll'all :mtiltt ~
~m~.~
t!<1i'all R:l51 Ictl -a ~

.. -P-.--,..;.....~~. C"lI"1:a:rT1"Cf'II (l \C-I1'11

cili"€ldJli1I'ifuRW ~

l:fUTq!{'l"l{I-q'l c=<:rHt~

Cfi(Yq.mn ~ l:fUT~ .•.

~ fuP;;lUmf"J:f\;f '~

l1f't:1I1Ol1-.;1I1'31fu~co~~

1OlIOI'l"lI'l"lIJ1~~ 31W

tt ~~ mit -qs(f ~

:mfUr~~m~
miT ~ cfi'tm Cllq{(jHI 31Tl:fUT~

~-~mfr.
-.:rcfilW ~ ~ ~? Cli ft!~1I'Gl

31TfUr 31f~ ~co m-@(f
. ~(plan) m ~~ ~~.

'~ ~ 'iJl1UTffi ~.

fir:f : ~ cn:J ~ eN
'1f«1lCf),gC"lI ~ 3Tfficf.

~(fi ~~ 3R'fc;r.

~'l"llOl'ilI'tlqolllqlltl~~

cilOi~q4(j~ ~ OiCfiI~II41m~
~. 31Till w BlIOICfiIt!05 flIl(jC"'llI

~ CflTl1Cfi{Oli1-.;1II ~tHd'lCl{ m
'l"llq:s i1111. -@$r ~ fcffcfq ~-q



~ 8;1UfRf'1~flI:?R~. QllTCl{UI,

~z;r, <:;CI5uIClCl5UI~~:q ~ ~

1:f1~dGT. i'lil!llcfil, ~, ~,
fiRm ~. Pd~ ~mrqr mCi"Rl'

~T[~. m~~~0~0
$lCOlli ••f1 RflUII-=ll1 CllfdClI"'l1 ~'Rffi1

Cf1Ull"'ll ~ ~ llRCft Cf10Hi-41 ~

~~~cmR~~-m0
fcr0 '~' ~a1:q. 31TfUr n~
3i1~l>llld ... mm T«n W~~.
~~ AIUI~~ ~ fliJldHI31TfUr

W'q(j"RT fcncft rffmi q 1(1did! ~-

~ Cfci5UT% 31lCfUT~ ~ ~
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"flfRfcrroft ~~iWT~un .
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~. ~ %3'lol~l ~ ~ <n filCl5I81.
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~:"@l(f ~ mrr ~ "61~ ~

!fI;l flll'tX'lICfl~ ~ .:m%. wm ~
~~'*ffi1CR~~
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~8:J=t~IClIUflI ~~8,'J=t~IClIUl (Nor-
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'51~001I~d{ cillC'iCflIC'i1"fuC1l~

~31Tm, ~ U~ ~m~
~(ff 31TfUr ~ ~~T't,'q1
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~ftr~~uf mffi =i -mnm"Cfl
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~cRtt31l1 3fCfi~' ~ ~



3"ildO?Jdld.if>lIolql't~I~~ ~8;'"A'5ftqIOr~1!~. -m)~;rjCfi

~Cfi(f~. '~rfl1R(f: ~ ~ q'iICflI'i>!OlI~4:'ICfl~I(j (nasophar-

~1fS\Cft 31tr<TI. ~~ Cfim ~05l ynx) ~ mA tla,-q4)qIOl crrn

('4i'i>!OlIt!d>~otC1ITfH"l (~)itcl ~ 31BdTcf. ~.lSjl~f("HIqflC1

~. ~~fcfiqr~~aq041'i>!Ol1

~. ~ : '51co4icllC1CflMilfcfGotI ~ if if~ 4liF8=ftqIT\~~.

(Conjuctiva)"ilCITGT~~ln1<?rWr ~ if ~ ~lqllSjUlSj{ ~ ~

31~~~~, fucrr<:r31~ m~.;rrCf)TCf~: 3"ildO?JOIR
i?l ' :, 'n-;:}:" ""'~ ~ =rITt-:ft ~3"iB <"'!'II C114til$1I~1Ol~~ slC04I'i>!Ol1~a;:IOl'51lqIOl-:l1IQCl,"fl. ~~"I"I,"fl.

31TIft~ ~(f: ~~ 1T~Cfi"f(fD(f 31TM"B ~'q CfiTmGlCfZ tt31"A,
~a;:IOl,~nqIOl~ Cfi1ftSllOllolid31BdTcf. 'i14~f\41, f%~Ifq;C1~ 1Ol145tllCfilCflfl

sTro<:rT"d"31~O?Joll~41 tl8;'~(f ~.

~fCf)~TCfiTCfi~ ~fcrsflfsrn, "ft'. .NB'i'if~Ct1-c41 (trachea) ~

31ffi:~ Chlf{~iiTCf2f\31l1,«Q)ChICflB ~~ ~cn: mR tla::IOl'51"lqIOl

~. ~31T, ~('4I<n'Cll~ m. if~ 4It'Cl041'{cff:q if fuiWn
irctT. (cilia)~Ct1liIB~~4 ~ElliIICfl;g

~. 1(cn:r.nrm : cmrriwn<'ft~ dCflC1i?l ~. ~ CfiTf.t~a;:1Ol"11q IOl

~a;:IOl'51lqIOl~ 00 ~ 31T(f ~~~ ~CfihriCfi~ 'JII04Id

~. ~ ~ ~a;:IOl'5ftqIOl'iICflI-c41 ~"fcfr '~lr~'q (f\ ~ ~~

q Ellill'i>!Oll~ "fucR q ~O?J~~ld ~~ChI~ICflidq, (Phagocyte) ~ ~

(~~ C'Cf'q1)~ mC:(fT(f. ~.

~qlBh0qlB BcM~d ~ 3"iBC'41~ '6. wsr: t!@Id'lC1~q~

1TCfi~ ~~ ~cn: mc:~ 31BlJfit ~ ~ t!@4ICfl~1 m
Q ,,:, ~;g ..........----. ,,' A "~8;'IOl"1lqIOlEllilldlC1 41Cfl~Cfl (O"t1(1(1 tla::IOl'51Iq IO(-c4I qliP41dl ~ ~

~. 31W~~~~~ ;m%. ~"BCn~qOII'"'!11 C11d>t!d>~

'JIo{ldlC13"ilk-lIt!d>~~. 41~lq14 tl8;'IOl'51~qIOl~ ~';{ ~ucf'ffi
';f1Cfircft~ f'qCfiC: S::O<ffif 31"B~~<n 3"iIk-lI tid> ~ mcmr. t!@IenC1mF4'

~$1I~IOl-c41 tla::lOl4)qIOl'GT -.:rm ~t!@4ICfl05h41 lSjl~f(Hlq{ ~

Cfi{041-c4I 1JUTqqflJ,~~~ Gft'GB . m~';{ {lt041-c41 c=<ri~ mlJ,~



~Icil'all SlClI61~il~( 3lTO ~ ~

~.
~~ffiOOm~~,

m~,~~~ (lipid), ~~~

31TfUr31CI1~;fi ~~:an-m~
~~. ~cft~~'5flClIOL-O'll1

" " .............:+ClI(OI'8161~ ~ lfIm ~ ~lctJ(l.

~(91cf~&:rR ~1:clCfilCfin:f,

~mr~f\<n,oif.r~lRffi~CR'Hr-
'11~H:nc:~ 8Cf2l~ ~ Ill, CfiCICfi(yeast)

~ SlCfll(kn~ ~a:'1';lnCllol ~.

. ~-CC1CfilCfi~ P3,c~ ~TCf~

~l'{'14)ClloL OO:an ~13mm~
~ uwmJ. % ~a:'1';ljIClIOl~ldi~1
fchi)~1 "CflT(Uft~mara. % ~a:~

Wffi III 111

.~~ .

. ~
;rin~'
:!Iiim:r

fu!iIcf;{CI( (Disaccharide) lijChlm~

sY«"l'"h{'5('i IClI'alh3C"~(Cflb:n(enzyme)

~ ~ ~ (f<:ffi Cfi\(ffif. wr
lijefl'i'all ft61UlI~ %~a:~ ~Idi'all

~05~ctJ"ld~~~~.

~1fW1 ~R1Cf){~ % ~\Cfi ~.
P3,c~:an -qmf~Cf( (flf1( mer
~, CR rn:!iIcf;(1(Disaccharide) tt
~, :qTCflflC:*i,cffiq ~ ~ ~~

~.
8Cf21~~lll q 3Tcm-iI'llllfft*i,%iR
".....4 (:>,.. "~l'{'1 \51iCli 0L ~. ~S:~~C:~'i«:~"l~1~ Id iCtls 1d

~ Cfi«ll(f.

~eretls~~<rR ~~ "ll1~

~~dl~~6bi~.



to.. ~ cr ma ~i';J

lJ,'@-qlqiCifRl-;r ~~ ~ P.;'1>;in q 10k

~UCfi~ ,?;qi~ ~ q -a~
~1S:~I~c3 -a ;m ftcmJ. ~ ~~

~P';'1'5nq I0L ~Cfit~~ q qiqq)

(yeast) ~ '8IQ;GdId.

~ 31i;rra ~Dqilqi-p::[ ,

8Cf2.lcifrn~ III ~ -fuc~ cffi:q

cfi-;rIT;"S1"S~~
~1<:t05dld.

1iRCft~~
31i;mr "'8Cff(f mqCfi

>f1ITUTT(f~ 8:~U"l

~1<:t05dld. ~ ~

~~"'5f ~X1013

~~!,{'1~lqllJl~

~m.11;Icill%1;ZfCfi(fm:Rr.
m~1 31i;mr 311'?;couri{ lJ,~

~ 8:'l-;;;ftCf1U"l ~CRD~~ mfUr

ch1 '81cifCfc.lf{31li <n q IIh:fl~ .:m1CfT(f.

cffi:q~~31li, ~31li,

~CR.lciffu~lll, ~. Cfi~, ilR:llfl,

~~~, cfi-;rIT;"S1~~,
~~mm.

~ Cfi"TIft"~1f4;;;ftq (protozoa),

~~, !!;rslf~4'Cf~ ~lllslf1lcill

~~~~~ 311'?;05(ffif . ~c€t
lfClf?lCflIIhdR1ilCflI % ~ mPJ

~!,{'1;;;flqIOl ~ ~, ~ CfiTIft

~c3"'8" -a D1JCfiRCfitt ir~ WCfl"dTd".

flli'b4I~c3 ~ ~ (~)

mWT~~.
31i::rTCfh1 ~ !,{'14)q Iojen: 31~qi

Q2Cfli:qI>r~~.~.cf@~

0fUT, '8~5\'8%!)QI~~'8~~1 ~

itlJfm ~ <:; lcillcfl~ ~, 311fUr

~, ~R1'8l\ld (Diarrehea) ~Oll-=lll

311::rT'Clll ~

~1('f:qT~r't~ ~ ~ f'@('f

31i;rrcfffi ~m-
>TfucnR ~ .,'8~~ I

~8:11-4)qIOLl1t~ ~

~-ait~m-
>rITrcnR~ ~'8 ~~ I

~ a:'1;;;ft q Ioj:q't Rflfcft
~.

~. ll"3f\lFi;:P:wf : ~~ ~

~ (kidney), ~ (Urinary blad-

der) mfUr 1O[;jq,fu.fl (Ureter) <n

~ ~a:'1;;ij)qIOl";fB(ffif. 'f)R ~

~a:'1'5llqIOkl{;j.,f~~~ (Urethra)

@I~'b41 'mlTf(f ~1<:t05dld. '8 1'1l;(;Id:

~. ~rq;Gf4SI'8, ~. RticfJR1'8, ~
chlt1~cifCf2f(.w:r%~a:'1~lq IOl'8IQ;GdId,

W ., Ill~ f{lll 311fUr !!;r21.1cifCf2Wn%

J>lIBfi'ICfl~.

~~'ii1.,.,'1lllfd ~~

~~~.~~

.. 1



If)a pq- <:::
(Pilli)

- ~~ .5lI'f~or
(cW~) --

il.fi'h~~ <ijf

m~q ~ cfficr ~~IJIICl{)1:'1 ~P(l1

c:<l'"4IBR@)~ (Pilli) (~~ lfdt
<:;~T~C"llISllOlIJi)<rf-an B~I£ll14 it ~

~~ ..
CflItt~ ~fuBitit <€l% ~

~a:lOI\ii1"IClIUl~ l:fGT~~"Cf'l"@I(f <€l

~ ~ ~a:1OI~ICli~I ;rn-r "Cf'l"@I(f,fcficn
"flli~ ~ 2fi(ij~dld. "3GT. ~

31i;mr, 31ffcf~ 'ill'i -.-lll ~l:ff?~

~.~~~~~,
~~, ~Rf{Cfl ~ lliBI({sf)

if~ ~ (f(ffi Cf)((ffif. tt ~
~~~a:l1~IClIUL41 ~ ~i(ijCldld.

~. ~ ~ ~ ~a:lOI~IClIUl

'<ilcrnBl'i' (Colicin) ~l:fGT~crm:

Cfi~1 l116'm 31i~ ~ U1]CfiKCfi

ttlttl •.£! ~a:tt\iflcll ojm a~ll)cil:
(ij-llloq:(llI ~a:lOI41ClluL~ m'tu:an
~~jlIlCl~11:'1 imf;n ~ (~lulll-4)

~ ~. ~a:lOI\ii1"IClIUL:qr~13m

31TfUr~1(I(ICl(k1 meR lJWfi -qm
(Chemical Receptor) "lfi~t~

?J 011'"4I~u~f9h~!,!Q3(Molecular Reac-

tion)~~~~~

~. mP:l~PA4)Clli-b!lI~IJIICl{)1:'1

'iiFHlOIIJI.fd~ murro Clg~lchl (Gly-

cogen) tt ttl"I'illI~llll'Olll CfllllT!,!Q3crm:

m. tt Clg~lch~"-W q<ffif ~Ullll{cff

31TfUTllTfucf1 ~ ~C"lll~d( crm: ~

~. ~ ~lcrllICl( m~.
~ ~(Cflleft1:'1(ij<:;1:'11!,!Q3eft crm: ~. ~

~l:ff?~ 'ill;HlOIlllf~ ~ ~

~~~mrnqitit

~ ~cn: ~COUTit1:J ~

~~. ~ q<ffif 3i1C"llICl(

(f(ffi m~ ~m~~c3 ~it
~'fCl~fu~~ ~ m~ . ~
8ifilafrnl:'11ll Clg~lch~Cl(~ ~

itit ~ ~2lillcrm: "Cf'l"@I(f(~

't.'tit't.~). ~itit~~

Cfi(UffiQ;rcucilCfllll, ~ CfiClCfi-

<tl'ifusl 3il:'1fttlCfl'i*L~ ~ 6Wt.
~ m~~(CflI<111:'1(ij<:;I:'1I!,!Q3it~

~ ~P<lOI\ii1IClIUL:anicnrua ~
irffi.



I
I .
I

4lcll oj41Jti \~ Cfi«ffif. c=cr$rn"
RN;~Ich1Cfllll ~~ SlRt~fclCfl

(p:ffi ~ ~ SlCflI\'iXOl13'1q III CflI\Cfl

~a.:'l .;;1'1 Cli'Cli ;rm Cfi«ffif.

3'11q c-lll Cfl~ Cflm "4<n~ 3'Ii~~

@01l1~1 'l@ 311%. (~. ~, itm
~). 3'Im >fCfiR ~i cilCl0lll "lll

m~~~c=<n "4<n2lhr CflCfCf1,

~~~ B I({9111 ~a:'l'5f1Cli 0L~
f.Wfcfi iRt. % :ml(kn <:"I'll5~ I~ ~

~ ~. %~CflTIft Cflcil1~CfljCl(

(~. ~CRT~) m<n Cfl~~ c=m;n
:ml (n;j{ q 'Clill <:"II m.q ~~, 3'Im

fCl {<\qId {lq id f{d Cfi«ffif. 8'Cfc.l '51B I\@

~, ~ ~ fCl{<\qld ~

~~. flllBIJl 3fflT ~

;;rf1Cl10L-qI~-men.
3l1l5l\lcilUcil('Cl, ~ 4lClIoLcH

l:lftun1:r Cfl(O1I""ll1~ fCl'd1.\1III ICkl

qEtll.\llllld ~ ~ ~,

cffi:q 3'1 i;j Id'l <:"I SlRt f{j:s i~ ~
(Antibodies) ~ ~-men.
~ mRm<:rr~~ ~
~~cm: llTthr ~~ ~.
~~ RtSCfltlTjBI(, ~ >rmcr
~ Cf11ft Sl'lIOlld (~) ~

~.
~~em50~,~
~ " ". A ..\Ilnlctl<:"l ~ ~IClIOl-t:4 ~

Cf11ft ma mrn. ~<;&("CliCfl,g %CflOIl""ll1

~ q'Cl'i I'iXOl1~ f.fl:ITur 610lll'li ~ ,

~~ ~qi~ ~(fl Cflo:ft
"'\"'\ " • t'\ •

CiIOlllcil~lcil('Cl mPi ~iClIOl-t:41 B&n

Cf11ft mur, %m ~ CflRUT ~ ~.

{<\lOII <:"IllId <iIqCflI 05 SlRt ~ fclCh -Era
3'1B i?lC"lll {<\lOII 'iXOl1~31Bmr cil""lll 'Cl.\III

BI'llrll ~'q1 ~ m~~,~~.
SlRt~fclCfl - SlRtCflI(Cfl ;;rf1ClIOl-t:41~

Ci'IOlll41 'lftd'l, "6h4lCl'iBC'ClI~"1 Cfl'ld(d I

31W~~~. cffi:q '51l3(j5ll11

3'I?l'lIJ 1M I (gastrointestinal) CfiTllfu

~~ cil<;&ch1BdI ~ 3'lRtB 1\1'Cl1

;rm ~~. ~~ll'lBI(@1

~-~ m Cfl(OIl""ll1 ;;rf1Cllol~1



.,,;,....,....., . n' '.+h-C{"f?;QIcr>"1 iiJ6~I;jli II:l ~PT'iI~ ~

~~. % m 2010'50'4lflld1>rfu-

~fcrCfiim~ , ~CR:hffum1
~fB ilf?h~H"l(f[ '511ell oj -"II ~ fuffi

~. ~ ~~ ~ Cfl{°'4I<1

~ '~ ~fkslf?h~~~' ~

\:fGJ2f QO'4l'<:lI ~ ~~. ~ q

m~Cfi ~mcr ~1:f 1l16'm $1'11°11<1

~Cf21ciTfB~fl tla:'1'51lqIOl f1lflC{OJ ~

\:fGJ2f~~~. f'!Oll'lIJn~~

~~n: 31fl1 ~ cfit, ~i?lTd ~

mB~ ~n:Cfi ~'GT ~

Cfi{0'4lflld1, ~CfC:l~fir~fm:n\"@:fT

R~qs::cft (Fci1~s'"ll 3q~'dl'<:l) 'Jfjq10kl1

1l1@lT$1'11°11<1~;mr "4TO-fcru1. m
~ OO~ ~ tla:'1'J1lqlill~~

~ li IRCflTo6 <:ri;ft ~. 31W SlCflR-.:ft
~ "' ~fB " ,,~ .=f+~Cf('.i~ ~fl""ll ~~I'-t"11 QI ~:

~IJICflRCfl 41 q Ioj-qI -;rm ~ \:fGJ2f

'<:l'41q '<:l'4 &iter ~ Cfl{U) Cfit:q it~
~~ mum ~ f1l0'5fc:!0'41-c'41

"fqifu~ilUt(f[Cl\ ~ ~.
~~ 1i.R1"'lilf?h'"l(f[ '5i()j IliICfl1:fGT~

~ qm ~ ~ 41qloj.:et)

~ Cfilft ~ (R it~ ~ uJ ICflRCfl

41qIOL-t>4I~~~~

wm:m-a. ~ (:er~q{l~mr.<i~
"WI UJICflRCfl'J1lqIOL""I1~C{"f?;~

~~.

>T<fT1T~Tc3({ffi BTIiR ~

~ >fTUfi 31TfUr 41qlo~QI<I >fTUfi

~~~(R31it~<€t,
~ I~ Ir~ ~\Wr >fTlRri"'l:fi
DJISlfdCfln:~ ~-q:q Cfim m:ru.
ql<llq{Olkn~ ilJI'8flJIY~1 it~~
"4Sdl(f."f'!Oli;rrmPl ~ 3ifl Jl~ 1

~~ 3i1~~Sl'l~I~OIl~<I'J1lq'"lfl~ '~'

'<ft 3'11q :('4Cfl<I1 ~. ~"f'!Oli;rr '~'
" "A ~.........:+ '+''J1iq'"lfl~ 1""1itt 3i Iq:('4Cfl<lI "j-j't1G. Ctl

'J1lq'"lfl~ % mPl ~8:'1'J1lqlojCf1'{OJ'<:l

wm:~~.
mPl 'J1"lqloL'iOllilt1{lq~l~ ~

~ ~H it ~ ~T~ D1TCfiRCfi ~~

6 HICflRCfl ~ "d'{q fcficn ~ ~
Cfim ~R murr:m :!~~cl:q
~~. ~ % ~ :(1~1{lq{

'R(lqs::cft mm\5ft' (Normal

Commensal) 1'060kl'<:l\6Rf ~.
-4 ., ~ . ,

'41~Cl3'<:l~ ~ tla:'1 '511q 10l

(Normal flora) 31it1'06°1<11<1!

~: 'MICROBIOLOGY'

by Pelczar, Reid And Chan.

&iRsi Cfll - ~"€llmt,
ftWTs Cflf~~ :men CflTlfm, ~uT ~ it
~~"nCl:W~ ~ICflCl(1I(1.



~f£c$IC71 :

3fICf5T~lG~faf ~
3iucrT ~ C1RT 'CP1mc=rr ?

..., . .
~ ~45~GC"'!l~lq~{~ ~ICrillI~!C~

~~~wRil. <n3«tCf)ld~

WTFXIT .,Cf)I:tllcil~~ ~ ;mfq ~
~ql'Glll~lma. -tTcit 3=:tIl~IJI
~ ~ ~ ~ ;;:lcf~Hlrljqol

.~ICf)I:t111j ~ ~ ~-m Cfim

~~~~.l1Bi7lT

1m~ ~ ~ ~~Illlq~;r
'"~. ~."3'i~1Cf)~I~:tI~I%~c: i11i5f'!l1 q { iG:;ot011'"ll1CffiCI)l

;mfUr;r~ ~.

qf~~H :3i ICflI:(lii:HT'1 ~ 3iw:rT~nimc@um ? !Jq:;I~H- ~~
~~l:isoo, ~:~."ri'l.U.~,~~. ~~O/-





~@CfiI~~311%, "~~

~~.~,~~~
Rt'i"{CflqU) ~~ ~~'qlOj("CfiR 311%.

Bad f.rtt!;1UTCfi(OII'"'4I~ I~ ~

~. 3"lICfiI:ilI/'q1 ~ cufclcfi 11~

~~q(ft ~"Bm9T fl:f)\(f

3"lB~I'q1 ~~ dl<tlSctl<tl ~. ~

Cfl:l'fu 3"lICfiI:illln~I-.:I1 ~ "5Rf~ ~
~". $l1~1'q1 ~ ~ <.1\11.

~~cufclcfi~~ ~

~ (1t:1'Q~1 ~ ~ ~ ~

fucnroft RB 01/'"'41"dll: - d RCfii-.:1"1 ~

lHTIf mmt~. CflTuft ~R
lOjIJr~:ilrCfi~cm~ 3fdCfiI"Olj1~
~ ~ ~ ~~oll--'-"li'il ~

Tftit~~l1~%~~
~. f'QIBldl 3"lICfiI:ilIl"Olj1~

(wiT~) tff'q mrr ~~ ~cf. :qT(

~:qn: ;mfUr ilCf!llq('q I~ tfT1T

- \9 -fClff8Cfi .

~Go ~ <:rr ;j:f~ ~~ ~~

~~~~~~~~
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~ ~ ~ chqliii20l"~~ ~
31!fUr ~ ~ ~ ~fl2@1cll

(5ctl(1 cll. ~ Ch1°1d):q Cffil 3ffin

>lCffiffif aft ~ ~ ~. 1:fUT

~~lllifmcmft~~
m<i. cfirTcn,~, ~@1R, ~

~ ~~, E:l~II€Id)~chd)41

TftciT,31m ~;n GR fctJdl cHI fctJ(Ch"l03
-rffift~~. ~ (1icil=tX:l1>rcmmr
<n.1:;m<i~ :s<ll;q Ieft(1 j IIMill ~

~t:rBT~~0(~~
" .

TTRfTq ~ ~. -qz~ ~ ~

~ch61~1IToft ~ ~ 31!fUr eft
~ f@:s;fj~q03=tX:lllcil(1lcl(~.



-m ~ ~ TTIit ~. TTIit

~C:I~~ I 31c!tft"lf[:q -"IDd" ~ ~

~. 'fUT~ Slcm~i'CIl ~~.

~ m~ c=<m1Tm RClicjq011

WoouT ~ mercni? -ern~ en: ~
~~ ~ H5011~'ii. <n fcl'CIl(l~

~ ~fd~cfil."llTUi ~01~011~~1 ~

~.
~ ~Gq;NClfl~ ~ ~

f@'Senl Cl-i i1CfiIcl~ ~. mt1~

~1'CllICfli ~ CflI~ctD 3l'Jl~'Jlct m.
Cfl<:;I~ct ~ ~ ~ ~"ct.

~~ tt ~ ~ CfiTIft~-;rcfR

~.~~~~~
.~m. ~"lf)Ui~;rrtt,

en: =C1(\-=<OlICl(e\.H:n~ c=<m1T~
~ ~. ;rrq :mfUT ilm <n ~
~ ~ lflf?lCfl~1 31TctTCfl~ct(ctl

~. ~ fuo:lllctt 'JlClco'JlClco "IDd" -3110

~"ctD~~~M.
'"l'Jl(e\~ ~ R1~ ~ (11 ~ lffUft:q -.mft"ct
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