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T F e

A wfaal o el & GhRI & e vy ovarenry fiveran 8, o 9
AT § afvia il | g fam aftafisd i € | =0 59 g2 & o
T T &1 T9 TUM0 €ERR, 56 B T T SR o7 d S0 TEhR,
S YEel IR S HREd o1 9 YSiedd SRR 3R ST 36 FF Y S 9
T FHOTHSH HEHR HATIT ST o7 | i § wwee IR iy 1 se@ @t ©
L TTHOT, SFHH AAT IS HE A TR (A | STAARA Rl S STH H
SO §ERR 1 71 ¢ | AT § Gl ¥iaerasT (s ), Seor
(ISTFH), ITTHA IR FAI-TS0T 3G THhrit 1 faeror foyeran @ | Fargrerat =
A1 U Ta e Fosor S o1t # Suerey g ¥ | Qe e o w= %
- HaHT $Y FIAUE WA ¥, F urgdl w=1 a1 gy frerd of | gy faem
STeft o At TafeR € iR SHF 9§ N g ST B N o 9% & wAH
TN & S § 3R Af 39 wga 2, Afc I gY R YR W] g A =
FHSI TG AT ¢ | T THR S 3TTH H T FIH S, SIS aTel,
e § A areft grgdl F off or-Set s R == 5 T ¥ SR A uma we
i Feft €1 dl T F W e I €, A Tk Fe arl g @ 9= # we g
TSR § | 9T 1 TR AR T € A S Jae ORI © 91 T 8w ¥ 8K
YA H TR YIUE B A T ff SR F Sien o €1 dve ¥ 92 gu 2
SR T S STH A 3T Yaar & 9 afvla fFa m )
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I Tt § faare 9 R 1 o fawga 9o foaeran © 1 aafy 31 evi |
foare enurfirenya 0 % gei-fager <M 1 & QT 3fwat oo € aenfa
oie &1 frafo fafg & s =& o T 1 o1t S wa 9eER H'
e e off, =i T = =1 oo #3d ge e & wifd 6 off | aude
F I T TR A A S 1 & Al L srgaion’’ e afed
w1eg guite faran | S/af=a ivmsh & TS TaF o) 964 o, S dve faema
T AR Gl o9 T off | sreyRta e fawga avie frean €1 Sged
T AR Gewehy IS SAEE § Sralt, Gl ae grmert s wfeensl & e
T ¥, o2l vl g@i =1 < == fafe o 1)

S AT H A weER ¥ foarel 1 Sera firern € 1 a-ay @ -
g0 Tt foare s wgfaal # sfefaa yemae faeme & gduaramsy T 139
T EER 3R ey Fife % A T ¥ | S 31T § g o e § fo foem
TaM fefa, Tam soe@mm S @ | g1 Afey, Fifs =1 sifara el &
Gitgor A F2 *1 a8T 718 S § 1 39 TR S SARTE H ot gaf faare @
F SFa YEE TR ¥ 1 9 FT % TR AftreE & qF TEEHAR A /HE
FY-T[01 AR TS AT 3NS Tyt | farare foran o1 Agegfa & @ SA
3T H feim foare & ot 3TRTy W 9 ¥ | FA & faare & STeeR WS
gl foer o, 38 S el § Wfaee w71 o ¥ ifaem % wed o o
3T ek GEATY 5 3 H fieret € 1 Q8 S<revr faer € w1 =
T faamerd ) F o) <M1 ISl o U |Ma: 3R gl faamee e o R
3T o7 | TR SR e faarg o avie S o # y: A9 E E, S
wfei |

IT o foarel & sifafts $9 o1 YR & faamEl &1 39 vl |
ST T ¥, 5 W Afcw 1 ® e T T, S Arggean st e s %
& e foame 211 38 YR foare Jera STk RfE & f 7 o 1 ST WRA
B fafrg am s o) Frettagfhl fafew, frvefEie Je qen smewes gt 4§
T, g7 9 HiE F At § faaw T w1 e fierar € 1 foeme w9 SA
3T Aifged § off SR-SiaT8 T 9T, Fg-Toiiea oy, fayy, fayern faamr =
v, T Y e, Teityen 3R o i g 1 St forga Soie faear 7

ST TERR STo 1 30 TEhR T ST | STeRTRgl § =i
foran =1 forga =i fheran €1 v/ &1 9=, T, B4 3K 7Y 37T Sret
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AT ST AT TRFRH HH F U SER IR A U WO SR H
T off | FESHEAIT Akl H N Tah I BfgA HI HL H WH T H
Yarfed ford ST 1 Serg Tietan € | wefasiier ek ove o 9% ot oA B fe v
T Iy~ uferdt F weromel Sier o T@ fean san o) sfawfas 9= § aftfa © fw
TNT 37T I3 37eral Ue X 3TeTaRTah 1 QTIeht ¥ &1 fiTgl o faem <d & 1 g-1
FT S T HF T ot | AR, frefeg oiR fefiavrsa & ywmongar
T AR IS <30 H gafad off | 9 geon & el (svafy) e = fawga
3D DA H i ¥ 1 39 R S AH dife H afvia srafy i o
yafer fafay gaw foamet &1 faeH ot T

TRYH I8 F7T 5 a1 © fF I swrHl | afvlq R 7 Faa wiaa
T Sfefaa 9ehrl 1 uiRge X € afcen st gemfogen seste fafafa
1 off fosrmr &2 €, < o arepreli= w9 § g9t of |

S AT H T SRRl ST ORI S § SR Seearashd | A S
AT GERT & T - ST TR a1 S¥-SU=N & off FeIrg GEhi
F1 g dfed foaro wigqa & € | o9 37 9@ &1 tfaeifas wfas
forre wmg # o 9 © | T 39 Y e H wHE SRR R @Rl
foraror =gt 1 U ® | iR o S oIl o1 weRR weet Sftrea @ifeRd €
e 2, faraes Fo | S[S SERR 7 311 off o7 IrifieR el g € )

R AR S E- e

e )
U, SR farvafaarea
AU (ITYLI)
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T e ( FeieiieT ) Afed aseh g ?

39 < wd fagm - <1 enuRl W faEq A
‘soifadt’ afaw dew ® W =Y - 3 faww A diwi
T T oft | T sfmer § yE@ i H, o ¥ faw §
S ST TE S ¥ AR fag &t arranstt & fow
fareermor femar o ¥ qon T § e faRp, o
969, @ AR oNfg o fawg o ot vt gfieal 9 wow
T T § | AGE F el S INH-ifEed FH TR I
TR fohan € a%i e amfTs BF % T ey famm
it G STIIRONST T TEUE §F AF F WA fhar ¥
fooqu & |l Sl & foar & sga fean n & foed
e foaua &t quf STHHRE WrE L Heh |

T O FT A FE ST o7 | yeprvy ® foad
fora @ gag o= fagFl & foari # wrfien wd viar-
Y fohan S ) TRn €, gH e T 99y o H
TatTe-IfEd STeaT ST |

— "R

28 [ ] ol U_l 3 122




6. 3T T WEY
9 g H ASeRT (A ) & i

S TRk ATER YeAIHIAS, STHITF, ISHITS, AHIIH,
TR ST TGHITH — 3 BT FHR F A TN ¢ | STERA, SuEHIAR
YT efE B et foga 9ol Sueew ¥ | I Siig 9 St © feeen
IR A1 % &9 H g ¢

R G § d3hifaeh Siral & AR Fi ggargas @R Hid gU
I T R - S ARTRITAE Sa-wrn F e i SRR AT €, 98
I ST F AT FI SN FHR L1 © 1 Gao d3amiiaa st wegof e
H AT € AT Y&HAT F FHR ST9fRd B € | el dSehitae Sta & fa-fae
YERI 1 Fu Afchfoaq f=ran 3 are faerar ¥ | sodsifas 9 § 39% o1
YHR Faa € — 1. A, 2. 3FW, 3. R 4. A, 5. M 6. 3T 7.
YEIT 8. ST | IO B Ik 12 g THerd § —1. 37N 2. va1ew 3. TR
4. 3fH 5. ¥ 6. YBIFA 7. Iek 8. faepq 9. sy 10. Frefa 11, word
wyfeera 12. gEFE fga | SuEwIfas G F A Jdl F MUK W

3T Hevg o 3 19 39 e faew ¥ —
(1) AT (amfui) — ?ﬁ%ﬁgﬁmmaa;{ﬁ f=
FEa g

(2) I (T )— TERET FO HT 3R Fed € | That H
STeran gam yA-fea woe [

(3) T ( QL) — HT 91 FIE Y SR, JORA—SHT A7 &l
3T, RIS 311 1 GHY Fad © | 959 o fora 31T &or gt
%ITI

(4) fd(tfedt) — o =1ft 9 fafss= samen, stwrngm wfifss=
sifAferEn, i & s o+t ofd a1

(5) vamem (W) — g @ giqeg affafim =1 s s
g7

(6) 3T (AT ) — USTE RS

(7) 9 AT (GgrTvi ) — o Wfeq 7

(8) IoahT (Iah ) — THAIRA—faepq anfe 1
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U gt AR H e Aot A Fu- 5o fi o fpr ¥

1.
2.

W oo N o wn e Ww

10.
1.
12.

SR —ya-ed

AT — SToAeq™ Giet o7 (AHST) &l sorer s7erer 31 |
gfqas Srafiman|

T — g amfe =t wer-TAfsa sifi=wo w91

afd — afi @ wiqeg e |

I — 3TeSTell ahal |

I — aie-fie & gfoe a1ffT)

IRt — ey fig-de & 9 9 3o )

foerq — el fasrelt =1 =

I — 3w fase & i arer s o)

frrata — afsra storfam

Hodayfer — ROt o7 TRS & e | Tqgd|
gawiquiortga — gF F 7= fHell F1 w9dh g1 W
gAwiaafor § S 3= A T |

steari-frdfea 5 < g WAER T —
“zg S B IS () F D TER T— 1. GEH ATHMA, 2. T

IS GEH IHE () Tgul Ak H ¥ 3K 9T SSFHE A S §i9-
5 U {1 ¥ 1" AR A3 F Ui TER T TER T —

1.
2.

ST - TRt o iR weren 7 ¥ U1 el g3 5|

A - o o WY g2 o oran waey, fagqg — T 99
STt Seeht 3R 319 (a97) & Hod | 3= g arett, Ewiafor
Q T (FE) B et genfe |

3Nfe: - UA F 91 @Y g3 S @ed |

HTET-STTR | 31T g2 Sord! g2 wareny |

THT - T8 FIE AT F FH el 4|

et AfFFE & 98 T9 9K X |

eIl & ST T - e 9ftl, streafie Sftt siit it
Fr1 R W el qen syran FEfa it ga i I9oE i AE E F T,

30 C

] O Ul 3 122




T e g ¥ o et SR, Seen, PR, S SR srena % fowa H wgdra A
T o1 ¥ et aAfta, e, s, fovpq, orwfy, frafq, ded wyfead geon
Awiamfo-fa:ga % fawa # s~ 9 ¥ 1o =ren #1 svE B |

TR -areed § (it &1 A five yfee qor &+ w9 =«
1§ =8l g 1 A § g w1 dre fuvg onfe § fem s e d
A € Sefh SuaEies B w1 oiv e vt - S H ffcem
A 1 Il & w9 H 1 ¥ | ereri Frffaa /¢ a1f= " o st=wia Sam o @Y
TS STor foran ey 3fte & e foegg, 3oa, oteift, Hed-sea ot gaeiawfor-
fr:ga 1t =1 foren ® et s (@) # fage anfe o e wda s g €
§ o ft’ 1 wdd 9g % w0 W A T | vt () H R
e ©: WS H Faret ookl 1 3T ¥ 3R A | 39 W e e
(3menTe fastelt) onfe’ % w9 H aamn ¥

7 Telt AT T wEiE Y W W 81 @ e TR i % 9] & fav o
T T ShiHS fIRTE geN ¥ | SuERIers i gt qea] © TR qumEen
ST | fermea el & gomam” # SR, saren, 1 TR, gaifi iR A
- 3 ®: I¢ Taod ¥ | 3 eaETasE w e A R Yo i -
arer foran & e st fdfaa +1 @ st fagg, o= (31af) sufs
YIS 31 % Sravia €1 SaeaT € | 36 SMHR R UH1 Hoitd 2§ f quamtas
H fafde ‘afq’ ¥ ora: fyve (de-fis) wiewe aifa =1 w@n o =, 59
T H YSI | 9 TR0 e ae IR % 9% I gSR Soohl, SRR
famgq, staify, frefa snft =1 wads 9% % €9 1 aarn S ¥EFTF i s
H Sowt T H & den R i qen femer o geem gt |
| gedaTTas w1 ‘g’ B fafeum aiffa’ & v J saen 1 18 stem
a1ef et faretan | s gfol # ¢ w foer o Gmior'! ekl 39 |t 6
TUE YSIA B TR §1 39 YR YT F €9 H € 3o, faggg, ey,
frofa enfe & iR w0 | fafeam ofia’ a1ed o afed g 81 S
Aenitass Siel ¥ goies ' | ¢ ofaftar-sra ™ = forn ® oI argentae
S 919 | He, viid 91 o7 Ay’ o ¥ 36 s 1 o1 § - WA 1 3
TR eI § ot So anfe’ (WEIR) T HET ST @ ST SR+ 9E
w1 § an S, Sk st e # e’ % w9 3% AN S St
AR # yeif’ % S U H AR
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e -Tyfeard I & TR H SRl TSl Y TS T IR T
‘e’ vree W < TFAFH- TR Y TS I Hee Y e 5 wehen 1 gAwTawior
Hyerd: 3Aeae (Concave) o0 & 98w AU § e ® wer g faon =
Fiza T 31 a1+ 5 AFA ¥

- A R T A 5t Safa e w5t A S wErd €, feaet 9=t
THHCGF T | Thg ASFa Y Sia- a1t =) feafa o wres digfess saeEt
I GO fo 1 A3HIaE S & 3% Tt ThR) & @ ggwren a1 eniforrar T
TET & W] | A3 A e ot A T I skt et sga wrea: e
off ¥ 2R yoaara: ST St § - 2Tetifs ‘ Semer’ @ aread € e ane e 9
srcafireh ofs A | foreg sfaa aromm =1 faf=t el F s 8 fafi=r =g
Bm | fohem aroaE W e g 1T w5 9ifT 59 g ¥, € deen
NATIF T |

9 sifafiaa ‘e aﬁmﬁﬁﬂﬁaﬁwﬁ%aﬁaﬁ%maﬁaﬁm
A T ¥ 17 I A g ¥ Rereen form st sta sifaq e w e € 2
TIFT T STAfA ¥ | SR~ 9T B 38 JrorEry] saran 4

T FRF T - FA-T I AT ey R T ¥, B 9@ e 2 Al
1 |t e A I SI A H e ® 31 e Tl § — g% Haen
oft ot 71

msﬂﬁam%snaﬁmaﬁwaﬁMEﬁwﬁaﬁ?m'm
IH WA R, A G v Fga & we )

fagm g aifts =6t s

<9 freft «ft gR ) a1 Soost 2t § 9 = wisman sfea B € 39
HHE: S 91 g8 & €9 H T arell U Tt e & d s
T | 3 vk & faem ® CF=ee’’ (Combustion) A g’ el
ST E |

IEEE ST W Stk foeme 9 g a1ffw F fama & wt siu-fageam
& AT el g2 off | 39 o’ T gHaR ST IS S A 1 Seord
AE-Ta % 3fem 1 F sioem o wa B & % Sanfen @ o et
forgm & faema & g a1ff " =it wfaa saren darsfse (Lavoisier)
THEA-SFI 3 Tqa 1 a1 91l ST w1 feend e € 3 e € v
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@S o offediom ¥ W Serereiiel gere % TErafes ST iR S F
fafertor 1 ufsnan shagem € 9o ST o # SAfufsran o v o aret aref #
st foem ®

T YT 31 Tk TErEfTe ufshan € | saent mitnfies 991 § - shawed
1 <& 34T | ST T 9T 39 YR © - Se-fsan o1 otef ¥ saereiial
el (3UF) 1 TS F Ty TR FE 9 I T IS | hagad
T g 39 (STeHeie agrel) 1 9 ue sameditad shd g S T
F3e o v ¥ S ST W gE! SATeRAIS % W § 3T W ST Su%
e e AfufsFar 3 9 St 31 T ® | Sy | Freafataa saemeia
et aedl H @ T A1 IS K B A § - e, TS i wEsl-
FHEA |1 o 1 Soe gere 9 oEEnetl % ¥ uhd € - 3, A @
ﬁﬂ(ﬂ]’g) |s7

TEA-fshan T R & vErafn afufwer ¥ | 9 e e &
o @ den e 9§ € url ¥ fore 3o wm o 9 et gl (e,
SR arfe) & s T 1 frehear gt © aen Sue 9 & faera
Bra1 & el sooreier aRrel 6 StfeiS % wry @ deve died 9t
YR ! qamAfE fufrard s fagra & suR W Eid ¥ 1 e e
R 9, /et A1 -7 H T HWHhd § W LG ST I ASTT-Th
T (a1g), Fored shervas T €, o Toen 9 staeen § &1 e =few 7

319 Ty 41 oY ueref ¥ wiefas Su9 ¥ ®9 B awel, S,
ferree anfe =1 v €ran § | et verel # Ugre aer e uepef | wrrfaw
et 1 g S T

St 3 el o8 S weeR H =i B

1. Sl (Combustible)

2. 3Tt (Incombustible)

THE!, R, T, I, WE A 7gE 19, 99, €, IS, S A
“ereitet ueref €1 3 o P, A, St onfe sAfaseerene (highly
inflammable)¥ | T 3iX 1@, 4o, fagl, 9er, 9F o7f] sToeemie € |
Trget # FEers SAEIES (Co,) S g off fooerviet € | 37 Weieht Fa
rfremee ueref w9 H forar s © )
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sAferarTer Saereiet Ugief & Yok Y=2ra: e, SRS 3G ¥ g
T < wrEd: srfasity FegH & fen wfca T gaa €1 S9em a1 <6 F H
Ui 39 TR i Bt -

1. SIS ae HiS[g g1 IfeT |
2. ST T YIS (ARSI ) T 6P g1 I1feT |
3. o Fauifa ars wme g =few)

T fage Ay W FE g aide/ean & W Uik s (e
T E | 78 AR F ae-fag ! A faewre® fog #ed € Vv i wrem o
FEY/IOET T iR G Bl € | WOy SO - 3TET WehR 3 TETe o WY
fi=-fi=r nifa @ ufsear st ® - =nf9 fu=-fa= ofg @ Stardt & @en 3+t
feame & ama o wemrer O = ¥

e - gar H el 295° 9., I 477° A, FUHA 295° 9, T
BIEEIST 11 580° ¥ 590° |, Tek Soidl | 36 ATYHM § ¥ | Havad T1 grT |
17 91 g foRe TUEE W STeH fFar S0, 39 U Sie s feom H 7

4. ITEH I e Yomer! (System) I =MET |

T R R T TErafe fora B © o s Si9 He o St
F T TEEE T H 9w B ¥ e afony wed ‘o1’ gehe Bt € oI
|1y & W CO, (F1E TR ATFAES) a1 721 T & 1 teired S
eref off S B T 07 SE ¥ W A, IR 9 w-F e €9 S @
fafertor B € | S5 STfaEle & WY §YH €1 0 ST & St @ 9 H,0
FEIHA I T, 36 THFR SO, (ATH ST ATFREE), NO, (TEISH AFEe),
O, (3=l 1fe T\ «ff seoe € wehell € 1 Fell-hei CO (el WHIFTES)
areren fode e & wu F off Froafa St © 1 39 weR = T (59, 399, anfe)
S B SR ATYHH O O ST o T gerate R o € siR
fi Y IR 31feren AT S € | SR-CTehe! ot § I el 119 Il S
ferefrsr o w1 T fran s’ @ fede’ % w9 H e § 1

ST 3 Y Ffsha T-HE 9 H I § a9 39 YRR &I 9 T 9,
34 gHg 6 o ToumE Sege, FEeReed a1 S HE 1 § TE B ¢
59 Soee-fog W aged ¥ 9 W0 9y (SATRS) o ' Tt fwan
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Bt & oI weafde ufean (g fora o & w9 H e &1 fafao g)) &
1 ST (7 919) mwﬁ?m%sﬁtwgﬁwﬁvm%lw
Y[ T 30 ‘3R & ©Y H St g 1

T IS F HH TR §, SH-TE § GF T WA SR 98 A
T g1 R ¥ 1 SATRieT F o, ‘A’ I 1 S B SR 3EeE
fafetor gRT B B9, 39 9 ® T 9 WA Tk Ugo 991 <l €1 3T 3R
T @R i e | e © 7

YT | 3 : SRS S TeeR FI S A9 B TIS] S € @ o g
et T B ® qe TeeR W BIE-2 HUT T K AA TH B S § | A T HO7
S -TT8 1 5 9 Fa i ®9 F ster o © 1 08w § forgq & =St ot 3
m%ﬁs

39 YR ‘3R’ fordl st ered 1 grorEny (i) o e
TEEES SR g0 EEy e ol (S| S ik ¥ 1 o w9 H
TEH T I, THI T Torl T fafencor S|

" g 31 H g 1 SeIe- 3T e T T S § | 59 o7 ah
TEoH & Tedt 7 o) Ui T w9 | arvdtFa 8 TehdT ¥ 1S9 UFR F Iard &
STer T 9 9gd gEE B S €, SH-U2e | St Y T g @ 39 o
R R Feht § fo A saereia € A sifa-<semsier | Siem &t ufear 61 st
g1 FH e < geal 7, afc S99 9w T ATl T it SAgfd 6 e
foRa ST | 3T 9 YT STeM Rt 9T 1 At o s aear €177

A farelt sft T § =01 7 €Y, A 39 ST § FRdm S el 9y s
q=a: TV ©, 7 Tt o 21 &7 sienht 1 afe Stordt g8 31 i1 wioreng
e dg &1 9 ot o I g ST | STel 5T e W e 91 oI @’
T = ISt L H g9 S 7, Fieh RIS F Y 2T 81 TE | 5 T
o o I =T g1 ST ST e 81 ST A ek 21 19 STt W@,
THF AR T A T ST | o 7 T @ ST § T a3 S
frrera & ¥- Tk Wi e R

ST g SR W o, Tigt, ot anfs grem & off 3FIR 99 < € 1 376
AT SRS H Feek 2 S ® | A WR gRrel sifteme €, Hiifw 3 @
TR § | SfaIeH &l Biget a1 H dig Tgeier, 3w, A, 3HH
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anfe T ‘e’ (fafewra) €1 Q@ o7 g0 3 7 Stord | gan § & 9 i
T 80 Wi e A 20 v €1 fabeg A # SRR A FEd
arferdisr &) ® 1 A fonelt o o1 sow onife & afardio =& €t o s A
A T SRR, @ SHH At R ST weRdt | (IRt AvER w9 H AR @
FAR T W off Teeem onfe ueret gy fasny warite fren & afitomeaey
SR B FRd § T FARA, FAA Age Ao i Aregert & fae
1 Ster dya Tl 7 1) Ffera i o aiferdts & o1vma | A 33T st =
STet wekdl | Seiaele sew o fAfsra g vl Sl © o yraresTe T S ¥
AT 3T oY STFISH & IS a9l SaeHeie Te1d &% 19 & HROT
1 e =Rt R e €1 wehd! | Sed H A U TRE 1 W ot Sterdt A
¥ 1 2 anfe fafira T wafer so & o S € 1 34 faea it foega ==t
“gom &t gfsrar’’ fawa & srwta & S |

FAF-FARNT & TS HI BISH Fal ot STFdISH & AvE ¥ fareft
oft g T 23 STem =1 fran =01 faedt 3 erve el fovan @ 1 afere 9 =nfa
T S € | STe1-STR1 SATHAIST o AHTE € Fei-a8i Y F1 JuF T |

TR SHAATE T S I H T — T § A % ary
TF WU TS Ui T & SR ¥ O 39 ghEE 9 o @ gfew
FFE i FR H @ A’ & - gy w5 e g ot s e ¥ 2
T gfew 2ffT &1 Aevs T 2"

U T T forard aga € foem o S g © o gea-
TepreT e T g ¥ | F SR afew FE1 9 2

1. afffe gfskan &7 W1 H1 Joit | @1 2, i I§H a9 6 9y
‘geprer’ oft Y FraT ¥

2. FANEHE Y9 F W TErfe foFa1 ek a1 & CO, § e o
SRS FAT © | SR weRrer a1 e o B, o orfud v

3. CaO () & 9F F Ay yomates fra 07 9 far’ I an g,
Afer werer Y1 et B ¥ 1 seftfe arset ot 3t S o ern ®1 (3w fafew
A" T T 1)

4. Tde} 5T (Self-Sustaining) F1 Haee =1 2 AfG IR H i o
et grelf Rl SMYft S &t W e 3T T R IR Y& g8 Al R =t
&t A wfran’ gE A & faw 37 oum A faen w (S $R T |
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gl W— T o &1 g ford) &1 Fwl 7=t 8, 59 orew H (U’
U TS © TRl WEE 9 | ST AT S S0E 0 gl ST (Sponge iron, bleaching
powder) 37f # | Aferd It & =3 =t qEREfE AR IE O & faw ag
I TR § | a3 S % el ST @ gerafe v e € W ¥ 1 Sh—
HCI (75 &1 371) 9 Zn S&d 1 fyemn ) 3ad 7 31 2t § 1 59 foramd
T FE A YE B B | S 3= ArHH Tt firard € 1 af o s
T T AO-ThT TE feherar § @ wfa it #Y goft F == ¥

HERer AR § 791 & B S € 1 31 R gE B & faw 39
=1 § F A9-TiE 1T FIAT o SEG © | I A9 e A 9, o
W, T4 & et 9 W Tuw. aedl 9 91 fargd ¥ A o vtk wfker 9 e
S AT T | A TH IR A9 I IS THRAT E Y SRt ¥ S H 3
e 59 S g )Y

= =t afspan & fore =R aifrard o wrft 7wkt §-

1. S T ATFISH (FT TIEE €Y FANT-FART) ST Tei BI,
3= =7t sterht | ,

2. 519 a% aerteg 1 fAfsa arm ym 6T g, o e Serdt—
‘e (R dH-faeg) IR FL e

3. 579 T Soeeiel gare 399 ©9 | =g et a9 @ 31t & et |

4. S9 T ST & ALY YHRT 1 ot 51 fafewmwor =1 €, a9 a6
31 & Terdt |

e H-

1. 3T, 2. A9 qaret

3. geFfag-aTua™, 4. IS 3T YehT9T ol S
T IR 1 TH ANEH 3 i 1Fad wd ¥

A ( Temperature)

“FER TR 7 A 37 Terit 9ediis war 1 ot verd 3ae any
e S a1 A arTEE W, S e 9 SR T 91 3veT ey S g |
A 319, AT & SF2 A i Ueh for=ferd (excited) STawen =l SfEL e
T T AU ST ® | R SR araHE B W o T Qe & St
AT S e ¥ 1 S 99 3¢ SR 1 ogd & T Tl

JAE! U1 STaRa — fewwiy, 2003 | 1 37




1. TETEe wfshen ( Exothermic) & S1T9 sSeai s — <19 Sierr' |
A& I T a1 Tgrel ok 70 WX R R © 1 59 9 YT Sl e © |
HIH-STer &1 9fFaT | T aga &9 Mead 8 1 e siam § a1 oo
verelf g’ oreren H aediet BT STerd ©, T o101 Y e hEd ©

2. 990f | - 369G ‘A9’ 7 A U971 TR © | R AR fean Sy g ?
T8 T § 91T o et el 3 o7 wR felt e €, S I 1 TR |
TeeR 1 FAT I IR dGdl T | AGell H ST wyeor § farstett 1 =t Iy
BT ¥ | ST TAferdl & TTeA @ ST a9 9¢ SR e |

3. AT ToRTol Rt | : g 6t 9T A A 67 geat HiEdt § 5=
I A F 9 T T | SR SEH AIHE Fgal ¥, T 91 9 ¥ yeref
%1 | 9 grel &7 QM99 s ¥ conduction  convection (Heed) frar Ay
el W W YA Ui 1 AIHA Sl 9 ST ¢ i § 7 gt o
T S H emit FF T H A IS A TIRAF T A
TR I GT ST H WehTyl & 19 radiate 0 § A1 G 1 foRon =1
HEaH, T § a9 FH waa g6’ 6w 5 €, 7 fF a9 g
IR |

"3t geFR & =l fRl &1 (Concave-reflection) aTeR s gRI
T o < o ¥ 1 9 et # v fafy | g = faoll g0 @ g
ST T | ST I Sehedt i St © R A 67 e H S5er S T

3 e afeg-1f=sm & 99 Contact (Feast) d =& o1 €, a7a:
ferd 7= 81 3R 7 FAEg-gdor - WeRTer" St a7 AT € - HAe T
FAATE, 3T (Concave Mirror) Tt o7 T ot wfed-a1ferm an 9o
Y firredt 7 = e
AT F ASET™

forett aerel 1 Faer T FE Q& ST ASHE F g g1 7 B €
T TH Y= A9 (Absolute zero) T 1981 g veref 7T ¥ | Afg foret ueref
(39, 5=, ) 1 TR TN IR o a9ehd @ A € (37 et 9.), direw
3G wered T TH FEd ¥ | AfE 79 aumE ¥ w0 ¥ 39 vered 1 de1 uwief Fed
T | AfrT e e et weref & st R E ST B €1 (e T e
off IS T SIS TE AT, 5 a9 S YTER] F 91 GiE e Ster’
& T H LA
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AT T A ST ITTAT & STolA1 Y& L Tl S | TR e ¢ -
e’ € 1 vgdt H e’ @t wren 91 g % wne v giE e ¥ o
3O A3 Je1 T I SR WS ¥ 1400 Teift AR W @ ¥ fuvg
ST F U1 T T TS HH ¥ | 3R SO 47 ot 7 g ¥ 1 I 3w
TTSHA & TR S T i TR FH TT Teeaehl elel-11 S I 2 el & |

TET ST A i A1 ¢ T et S a9 ae ve e s T @ 9 9
o et 7o &1 o @ € e Yar e B W ¥ 1S9 vered ¥ e worrg §
TEEfT fohar @ ster e € 17
3R ATIHH

A el T STgEe HAn A faer @ et w swfa @ 9
STIFEIST T HART 1 R I9YH A9EH 7 81 1 21 der =t &t | Sa-Taar
sAferoererTeitel geref & 3R et gon F T § ot § WAl sugw o T
firetm < seerfsran fom 72t S i) B w1 soerfg et a1 Srren =t
e = B T, Ol R areE "en W o 39 e o ¥ 3
TR FB were (ST SAfaeseeia §) Sgd oS a9mE @ 9ty & e §id 38
¥, S 311 gerelf§ ) Stem & fora Jga Svan o =it e ¥ o
BRI ATHA 1 gfg T A W A 5T a6 (S afassereia veel ¥) 55
ST S E | STereh g8 e @ o arfuss w21 S € T e
SIS TeTe ST S R € | WO T AR 1 A1 T AAHH
1300 feuht Sfeaag T # |

A 9 H 3T qI9H qen SRS H IR—3 A e W e
weereie aere g S a7 € wehd! ¥ 1 38 e STl § T faEa
Hehall T | S8 —

1. & i IS IS AT T et g8 |

2. IR 3R R (FAH) 359 AUHH T SR g S T Y|

3. IFRY fasieht § TFiwa 19 &1 397 wiewr 3, S 39 o5
TR B & 1 SHFIST F W S ¥ | St Forstedt 9wt §, Fadr & |
SEH g FE a1ee # wieew faga & w9 § sifud ygmet F w9 § fem ¥

4. FhEF & TH0 § Ie9 3 H oft wyefor § e Ere wan( Siaie)
= WY ST 9T Ga9 FU E )

5. T 3 AT 16 TR T g W SRS % Wi SO ¥

oI Tl ST —feema, 2003 | 1 39




g 98 g3 foh =18 319 81, WA B, A Ta— FE off s gerd
oA~ forg W aifefisH % are TErfe fam grr &t o1fi S 3 § | s
sreree H off I UiRan § - ST qR SATFISH 1 WA € g0 99 ak A
yeafera Tl T 1Y B A o YRS 61 Sedsie off e € |

T S AIHH TR e | 3t sifeds = faat @t oig freer et
T, wiat T Faeht | fe g & wig 1 fameie feanman g —

&g T
ESluil 1062 o3t 9.
EGEIRL 1770 feiit 4.
TRA 3643 feilt 9.
SATAE I hTe 3T 1 aTIHH 5500 feft,
BREIRIGGIEEIE] 2 Hg feri.
AT =T STHE ATTHHA 4 FE feift.”

o - f3rar B ugref 1 i STl w9 7 TR0 ST 9% SfHeRTe SS-
TS % ¥ H S g Foheg STIaTRd 9% W FIE 9 B T | STeoned—3000
T FIE! TR W hed 1 T Hrae foraet defa w1 s 1wy § uftome
BT T, A9 gerel 1 TAMGROT FTeH HHAES IR @ F w9 H e ¥ e
g Hefd 3000 e H | Fad 1 UM w4 St St § wafE Faa 92 i
FST UET T U S © | g ik o6 Afe =i fuger # wfea faan sm
T 79 3T e w1 A RIS & T % e e faeie &
AT i 50 A T a0 ST A IS 14 X 107 fe Fran wfem
m%lwo

3 YHR ToH-fspan ©F vt frar € foad saoreie ueed &
FEA 3C T AR & W e I SR Y & ®I H ol
IS Fd T TG 3G IRTed, el AHES o1 FEST TS ofe |
0= X € | S Saerishar 1 T weaeH A1 3 & ®Y § gEq ¥ 1 3f,
SHTEN SAIfE T T IehTor 36T 1 aforfg € |

St 3T 3w H ot}
AT & 3o S w K % | i daveA (283 fE) F e d
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e B arell Tt fsrar ® Slafe o1 59 1 TS ©9 © S ugre feed
HFU-TTSBT  TIfe Y derar-Hea % ot | veref | o B 7 0

o1 f5fRTO (Thermal radiations) % 3@FR

3w faferoil sreran o1 1 faferel |+t uerelf gro seafsia erdt
15 % e @ 7 uere R ST T STV BT ¥ 1 AT A S
(temperature) %1 70 G4t Tereif # a7 formm war 7 1 9t uered g feft
X981 (zero degree absolute) ITIHM ¥ fHe TOHM At B © | A feult
ety @ R <A - aered 1 AMIHE SR - S9eh IsHra fafewwon &
IS TG | IE SoewH o Sett & €9 H BT €, 3§ SSI-31 (thermal
energy) Fgd € | S-S &1 e of arl W AR T—

1. gt T AIHA 2. 9T I T T E@E |

el & frehe arelt sw-fafeon =t o ot fagm-gea @l &
w9 3 8 B ¥, St St € Sl w1 ol gl ¥ | g et aln- e
(wave-length) ‘ THRE " 0 1 wIfc H BN W i@l g @R TG <l €13
TETEAE 8 x 10 7 AR 4 x 10 e F &9 § Siafsh g9F Y1 i a7~
TEE 4% 107 F8x 107 T T30 F FoRI A8 39 TR §—

1. 3 O GEET H Y & A (3) | i g

2. T HAE 1 M T ¥, A YREs (vacuum) H o i €

Hehell € |

3. A9 9w | e ¥, 39 TR A9 A

4, @ G Y g F T T IR Ao S S |

5. YHI-al i Wi 3R gUe= of ST ¥

6. WIS TN HI A H FABT Holl A Bl ®

feFA-dieegm Fam & o1gar swr-fafseo &t @ =1 frufm
T e

79 fagma 9 78 == g ¢ f S SF < e &t dignfas
IRon Al ], 9 o & o o ¢ se-fafaor’? ot ae vifaes et
T ESA T | S TR Fae dreaifereh IR § G A Hifaes e XA T,
3 g o fafewor ot aifew o foffa € %1 |t weref 9 3 fafwor oaa

JorHl 9= STReN —fHwaR, 2003 [ 1 41




e Ted € 3R TR v B0 IR TRV EIaT A1 § | 39 UhR &% wd
YT % TRE B T THAT 1 SR o T S THAT T |

g ¥ faer-vare

T ! TR =TeTal 1 FROT S - SOrEIAI 1 Tofast foreor | 3 seaer
9 9e% | 9 SR ©, 99 98 § arad (oscittation) W AT g9 A
(tvesuons) % |1 ITehT THR BT T8l € | 39 TR o QI STTFe M i Sell
FH TS Y AT FH AT A ] AT T | 39 IROmTEET A &
T SR Aok g o7 Fedeawd 81 S € | 3 3T Y UTsd Sos] STl
F ¥ H Ugd T 7

TH YR 41g (Ie) H 9 59 fagq 1 YaE 97 §, 99 S-S5l
IS BT © 1 3 U S[@ I 6T S © IR 39 ik w6 S g
(Joule Effect) &1 I ¥, wiifeh 6T STshR S[et Ak Seifies = fopam o)
fora-aTram iR aR® & I BR)I F o9 faemm fory-fafa-sr s
e & T H T, F [OARS § HHT-Sell 1 GRATT FTer S €1 3918
T T Iq IHI-F511 [SRA-TaT8 FT U Fie (MR A &) F o &
31T | Tt ¥ | 9 S B 19w (Jaule’s Laws) Feamar g 1’

ot M & STER S U1g & fhemme § o 9T foR[a-vee %
ST H o 31 UST B © | A% ot oft Timiereh € | TR SSHI-ShsT YehTeT
* |y fafFia Bt T 1 39 UK -

SIS & 9E B U1 T TRA H W A St 7S] §, Fad 3R
TATIA 9 ST © | ST AIHE T T Sk IRHT] § STl bl Scefsid JehTel
F T H T TE T | WS H A0S T H I-Tert o I Tt § W e
1 foran = 2t | afs araam freem-fag 9 wg= < € a1 o fueem et
T 3R oRe T @ ol ¥4 Afe amoe iR Siftres s Sy dt ST 9%
reqEd H 9o B Sl 13 9 ufshar § wE woff SE vt fean
T Erelt, e sifaes 5 €1 gt € A 39 8 9T iR Ia 9 a9y w9
9FRurE BT € A1 st Rl oS B ® | ifasw fran =61 areadf ® o araas
A F 91 YT & Hielragd Suted eid § IR 39! Tif e €1 S ® S
TRTeT SR I FI Seall & €9 H o T § a9 9y TR g1 S ¥

YT 1 TR T ¢Tg o R TET g2 %ot oh1 Sesi A 7, T8 U1g
St 76§, 7€ U, 19 oNfe et g1 € 1 ang 9 3 I § a9
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AT T T YIH F oI T SR o St € 21 o ¥ 3 o Sum
SOl € a9 ol 39 THW € W © ) Tt wiEar ufed €t §, S
TR UG, 79 o1 €9 § 2oL Il 1 Scsi el ©, 23 ) ufsean &
S 3HF T: 9T T I A€ Hiar | g e ¥ for aiftw vamafre feen €,
¥y H1 S foran Faa Gifas g1

319 TH TARG 969 T YA L d6l ST & dR hT ishaT &
TIFA: T W § | 99 IR B fagg-vene swdn §, O forp- St 61 SR
IoI-Fe1 B B | SR U1g S A9HE I YR B @ S | 3 9
ke § FE W o serer-fan a1 st %1 ofoms 78 € o1 5wt §
ifarda: sTevas SAfisH 1 Few § (Hara 379 ¢ 1 3afey SUgE aawH
TR W o A Th19T UE I T S g1 W o 31T it uisan ufeq T
B, A € S99 STem & g Fael 31 91e T, 7] &6 Freafa 3 ¥ 1 (e
forega =af o AmE-9 H H W R )

AT | g I FT AT A

1. 38 TamafTE e O B € 5 sw sdt © W e
BT | S-TE o1 Sler W et fgeem g e

2. A1 & TS F 1Y ST G A9 WOE SIS U B W
T STERRE (ST AT rust F ®9 H) ST A1 § | R 3G 99 SR
it &1 o 1 39 9w O soun a1 g Freas 19 € 1 9e i wy T
T T

3. IR G A TR SASH & 1y faeret sTiaamEs < §
3R FhTy ot XA ¥ | 39 U R RIER ! el S € | AT e e
TEA T
7. JreRT9Ta faerq ( Lightning )

AR &1 fe-fim w9 # fim-fus yeer @ w9 g ¢ | e
fagq (static), ¥a@-faeq (current) IR for[ 1 Siearmst (Fruaeietr) —
A w1 e (AR IR B A S SR T tE g ¢ fE
forg Tt 1o a1 © U dignferss Tt % €9 H ¥ | S9 Ao v 6
FH-I SR gfed SFE & w1 § 9o 2 iR $E-T Fad
gt a1 sAfed aRomE & ®W—39 well-wifa |91 B | STl
farmga S ot © fosTelt & &9 # =wehd! § 9o faggq & o1 9o gl 7
THEY 8, Fgl Ik F45 — S Fo= a8 F e T @ I € —
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1. Teera sraen # soiaEiiEl SYae A1 FaTES Ut § off € € 1 o
TF o€ IH ®9 A Wl © T€ Fod Hifad A Ao T T

2. ¥&© (current) & €9 § IS A1 HEEE q51e § 5+ foRpq
IR Falfed B €, 99 +ff 9% Fa Ggfad ®9H € 1 AR H 99 Al g
foFat 2 O 91 7 9), 99 9% o R & WO W@l § 99 9% 98 3199 31 o
Fae drgrferer I T, 31 € | IR H yaedH faga-vame ot o1qs o
digrfer ¥

3. TSI &1 oSt A1 fagd-eew w1 e fRe g@R g
T— 3 fowa ¥ 7@ Tn 9= F 0 991 @ STERT R ' uiha & w9 o
=g fran %9 ufed @t 8 2
et T ATaTeRur - —

SRR forpq (lightning ) T 39 &t W aa= <1 ofwifuma’’ =
oot & FgF & ©9H T @1 R, & wfed g1 B 7 e R § —

1. 9ot = | forqa = (o7em) @ e T )

2. IRa 7 e fagg-omew ST A R |

3. ge&ft &1 AR (atmosphere) 400 fRaIeT T S0 el gan
TSP S TH—ANERR N RIATRI FEA™ § | TH o" ger §
* SRl R AT T T B R '

IRA F & W F o9 TH vfwenen oy g #1 FEw g 2
qAgT 9 TH I8 S 1 TR arreror § gan & Wy tfaie Hieg W@ §
T 71 T A1 ST TSR A1 TS A offs off BN e © | 9T % w9 H
AT % HrATRE H SO I I € | el 19 91 37§59 w91 S SA
AT 1 AW faem W) 2Ifi & w9 F afoms g 9

geat #1 Tde ¥ T 12 fHRemier a% w1 ameRe C ahrmeR
FEANI € | IHF TTAT ST 50 FReiriex dah Trett gt aramawyr  Reremier
FEAM § | LSRR T W aMER0 1 s yfwmetl & fou fasiear
¥, Toras fomg sme 1 w2l gt €1

ool WY TRl St YeTs § foheg araeRy & 1 % TR g9
fogd ) FoeE ¥ 1 39 TR R R STaiy ¥ oI Jel s fafwo
(cosmic rays) FI FH-gui- g1 T 1 3 fafeo] da St amet et 813
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el ATATELON S Tl § e SeR § HiS[S g9 Ud 31 114! 1 ST g1
STAT S | ST | e & o T @ geiee (9 i) faged g
¥, TR o] W 4 (¥F) 19 — (FH9T) SN S S S © | STga
7 A1 T forg Y garad 51 S §

- arerere’ B SW S ¥, |- fagq F gerershal s s
T RATHR & FR F W R I 39F FIew WA/ amarervn’ s dy
GIAF I ST § 1 (F% e W 1 60 foheiiied S sfed g € 1) g
1 T 3N AR & TR F W F 9 oI Isha Gue 57 S € |

Hfer 3 <H gIeE ¥ | T " s # R fawa-aa 1 Fe
FOM| N KA 950 SW T ¥, ST IE 9T & &9 F g e €, TS 07
F ®IH TR | A IIEA WHEMI FAET F T HI THE IARIET F FAAR
T 10 | gt ) TaE WS SRR Qe T B, S 3R aRe &
F e W uHfoa 3ot Wefire & o= st ek (Potential difference) ¥,
e TEREE AA H — T 2 S W 20 FUS diee foaer 81 ashar €1 39!
IorE | A fohell Hiex Hidt S =t ugt § U Senew foR- & yafda
T T1 39 &9 H few W w AR I ¥ 3W AT F AT @ T HW
ST B STl €, fored) oe gareres o It ¥

WiahfeeR Gt (Thunder storm)

TAN gealt R Ay & afiadq ot giwan Sort wd €1 39 heesy
Tg- o], T 9o g9 & SarE § SYA-JUd, A9 HT 3TN, T4 H geft
I T TR G TN FR T S0 <R Arapfares o o FAf o
Ty & 9Ri 3R & IrreRy & uftomel & wRu gfafcd 40000 WiHfa®
qEM A afeq -3 (Thunder srorm) FE-A-Fgl, fet-7-foet €9 H 33
TS B ¥, T8 7o o1 fa=p (Lightning) %71 shH SerdT Tean € | 3iieas ufa
3 Hwve 7 fava § wEl-A-FT O THEA ST Tl € IR 36 THA Fi 316y
SO TF W F T T TEA F A WATHR IR g & &= S
TAFIF T T EA-YSH BT 8, T IRy g1 gt Td Srareno i
ferepq - Feafer 1 ST T e e ¥ areren forge A1 Sriger e & feg
Gt fog g war s 1

(i) </ Qo i fearfa st }, 99 S 6 fardiiex s o7 fagq s

ot =T ST — feTwr, 2003 | 1 45




e T A 2 | 3 TR T 01 2789 I F FEA H STH BT S ¢
27 J. SF A T R FH F W Y § g fEa - 5| gl % aie o
ST ST U IH! 9 9k o @l o Srd IIH! TR T § df 3§ T 69
3R = o7t (=) 991 S € 1 9 TSt 91 R 6 ufshen IE R I §
Y T FH H Tl W e A frdt @ e foam # TR W fer =i
@aﬁ%lawwmaﬁgﬁ%wﬁwﬁﬁwa%m@mﬁw
FTAT

(i) FHT &3 | arsg F AL ST AT M & gAa ¥ o 379 foerent
T 9T 2T EH T IS €1 Rl § | A€ IE TR BT 7, S TF el A
X T =t Iy 2 ¥

(ii1) 319 TR TR 0 =ret 7y a1 el 9ae W IHs B9 € a9 ¥F 9
(3 T 3TFT) T I3 F W T8 I TR TAE R THS T W ¥ |

(iv) =St U A F1 TG A Rt ©

(1) et =1 fafy= ot =it anfemes vfd W, (2) s w5t
(3) 3o ™ T IFT 9 IoTa: S U 9% & STIU W (4) FEE i &
TATA I AT W | TR i 1 o 7w AR G ¥ W ISdt g2 T e
I T T T[OTET S ST OX | TOTT < WSS § FTE kT WIS a1 T 9
T -0 9|

(v) ISt I G150 : dices] 9g (¥R Fid € 95 & 39 e Fi O
TAshdl R 599 a1 ¥7 3R H01 9 T ST- A I F Tl B

1 & foga- 3Taen &1 oK (Potential difference) T W4T &l OR il
7, 1 aRal &1 forpa-fateh vfe aehms 2z oIt §1 39 99 9K 3 4l
AT FeTershal § 3 faudia faryq-amaen &1 faem ¥ =81 U Tl | 39
TS g Bl T foF 01 3Terw 1 Tl g vRTS ¢ St & w9 H aed o
1y S ¥ 5 9 afea-fargq (Lightning) a1 fSsiett <1 991’ g €

el & A o foeed § 51 FHor-forgq 19w €, 9 907 (Induction) BRI
THA T o TIgq- 3TEe 3909 A | T e | AiNg St §E 9 | ol
B 3 S faoRia o[- oTael <l Jergy W@ &l I it € | S areest
T A B I T, T W UR W IR oy St sl it iR sl =mem
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AN Bl & 7T Fed Y HE W RA 2, 39 2 a=9rd A1 fostedl s wegdh
(Thunderbolt) &1 ST & | 3THI H I ** swfar’’ & T8 9 afufea 2|

ST ) e 1w uRfefal ¥ faeim wewd fose € e ®,
T ot ferga - emarw geat § S1ee w1 3R Fewdl fastel w9 H Qg ved
T 1 Tg FoIRr AR R T e arer &5 F 9w wwn 7, Se—gemEn,
TfeoT STRT, HET STHIeHT IS |
afeq-farrq =t €=

1. S Fredl Testelt g4 e | fe@m 3t 7, o7 fordfed gan sin @
T 1 9 a F ST R o TR -oTew (Voltage ) s S TS e @ el
%1 fogae i & fog o1 3 301 ¥ 139 31f 38 Aieest § 19 oS
BT AT S Wl § S faRg-ee & w9 H Y gt ¢ | forg-a w9
TASH] Toh oS areldh © | Tad Fhd € 9Rd w0 aleest ey
() 1 it 2

2. Torepq—=ma &t =g wernT et i aqgel T gl § | SR
FHNU T9 A 1 ATHH TSR FEUt (300000°c) T 9 ST € | $9F WK
1 1 o 9 ¥F oA % w9 H faafreq S fag yeme st 1S o
iy & w9 T fR ¥ g fR q& sg-wfaa 1 deian-fosel & wum
qEH o Alees 1 YU e ded FI IR T 1 78 Fid T € 95 AR,
< et o S H A1 9Ike IR Ul % S B Hehdl €

3, 36 T4 o § SAferdier, geie o Si-arsy onf & 3T &
¥ 510 YT WO 1 FARR S ¥ | 9 oAt fafwte s A
o YRR S ST S o Y e eaf / i ST e § 1 aifvren ferpa-
79 & THE B € S Areest Y T8 S, 7 st 1 anfre Aifiren '
T yehe TN T | 3 WISHT 1 YN F I H A T a7 Ao I & 3
afferTEe SR 3= At weref e B € | 39 Wfsha | 2 e 3 g A qF
frerliera AT ST ©

79 forga-omg A Fefl-Foft TH SAFT-T o7 S E 0 e o =erh
et F T W ¥ g TR F ARG 1 A ST © | W ferga-=m
() S SR O gea W fiRar §, o off T § uSt age &l A i
T o St & FHROT Ford L STel e 1
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<. foerd vmr” o ¢ fasrelt ' < fowa & fafea /g o =@ ©-

T F A o el o <1 g8 R g 1 Hde WS 9 T
TR STF BT ¥ | 79 SMREU & ThoRea®y dcal § § e H 3R R0 faegg
Y 1 Tk FTE oedr ¢ I Je Fi Tag F FW & 3R oA faggq yame
&A1 ¥ 1 3 SHI 1 GAN T % TeA W g QS © ) 36 96 9 o el
ST YHTIT o 97T B A (1/3 x 3 ATE FRAHeVHHTS) 370 T TH
A farerie ufa Sfeve & a0 @ fa a1 gan fear <1 € 1 3o oo 9
T e W Y @ 9 =HE 9@ & e €, 8 e fasred mwen
U Fed T | faorelt S T 99w H S foe Yo 97 T, 98 20 TSR & 40
TR TR ¥ SR RGAE €1 § | GHe @ g o i < g 1000 Fe
iR a7} fartedt & srea H et o1 4 UfreR 1 g yome g Sear € 1S
< foig & <= g% fage i1 €t ¥, 371 SIS SaTE TRIW 20 FUS Siees]
ST T ¥ 1 39 YR 20 TR § 40 TR TR F1 faRa-va 20 g
diee % oy Toa & =9 U e W i = @ fasert ! (Lightning)
¥ 1 (T & forg e -+d § g o 1 dieest Fae 250 Aee EEIA T 1)
fora aoe fastelt wmed ¥ SU q99 S S-St 1 fafewto 2§, 3e% e
T ATTHI SShT T A1el &1 Tl § S g 3 Heg & qraH § off S g S
¥ 1 Ut g fastett @1 sAfeaes Faa T Afhve % T9Ra o (e 99 9
e wEA R

I 3o <iet Torgg-weme foret oot = w7sa & ok # wfere &1 s a
IR & gAE Fdgetl 3R we THaTfalal it Tl S AT 3R gea &
e ) g ¥, v yufad 27 ST ¥ | 399 5 HI USHA ©F Sl § 3R
Fgell W Ted 9 w9 ¥ vaEsgad S §iE € S § ) 9ga 9
AT TF: =16 7 8 | s w1 g 71 5 ¢ | 3fg oHfa e ferpq-were
9 X A 9 e faey ) aHy afe-Fifeed () TR 8w © |
Ffi-F vt T fIgg-Yae i $9 951 & RO ARI dAR-HIeHT T
& Bt W 3 g fox 9 o ¥ 9 el € e €

afgq-faga w@ swifura &t a3t o0 el T4 ?

. . SF = faert s g Hfaw fawm a1t aega 7w # $sudw
ISV IT T T ¥ -
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1. fasrelt =9 1 gfsran ol SRy ¥ Tt © 1 5wt AU H 39=
HTA T SRS YTOTETY ST T |

2. fasTelt =HeA & (WS &) WY IHT-IKsll B Ieesi ATHA H
FFcafereh gy tar ¥ | 398 T § faeme seereie 9 @ o1 Ry e
S foig UTe 81 SIRn B

38 WehT * 1 A1 wererA 1 R o ferg Syes SRt wre g © A
A =t Af7 @1 WFA F AT I T 71 A T gsn fF oqufu
TR F w9 A e g el S @ dignferd € W o 5T ferstet
Tl § A1 SHF FRU G AF-g8 H ufEa & w9 H Afad asEE H
Jeafa Bt 1 gt RO R sy (smeedt fasTelt m faRE) = e
Sl et o foram T ¥ 1 e 9. 99 % S ER ¢ festell G HIE R o
AT IEITSl el § | A8 FAdt gl Afed Hiee faw gu st 1S 19w
19 o FohTeT ST 3121 Tt | Wfore <& &1 Wahelt ¢ | SAThTe H W1 I8 * oy -
o9’ S R A1 A el o o w9 A uiior g1 5§ fe@rg 9 gAE uedt § 9
gfera sftarma s g1

AR T Ferel o1 ¢ | T 519 sl foepa foret ATt §,
= I A o 38 e fafewita S R, S saeTehe a1 e W
WY 1 TR IR R I JAY F A § A IHR TS Fod Faeed wEH
A9z fF F AR T A WR & T B U WA RIS T SAF
IR — ** fostelt F1 a1ff H =R B9 & aee 9 sl ferd wtew
F3H 9 i © 1 H -t SHF I T AT ST KT IO T & T
w9 H ot Br1 ¥ 3 & el At @ gt & offe) T e ¥ 1 wel H o s
SRS aeTef BT ¥, I g i <t §1 ¥ A9Ord (3vfand) (Thunder
bolt) & H Yot T ARET ¥, 78 oft ST+ et S 1 Ao K Hr ww H
T o e R e R T SR g 1

ST, 9. S 3 9T 9 F HROT ST fsTedt wh whaw 7 R, 319 e
F gu ferar €7 -

* FATCTRa o SRR « e TaTell H foR- e el B Hahd ¢ |
37: o T8 A ot 1 e o Rt ¥, Si— el | wnEmeoRrEn 19 4 o
farge wae =T &1 Haha ¥ | AfR =41 Tage - <9 (voltage) T9R1 e W
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1 ST (ionise) BT S &, FTe ferege yame =9 & w9 H e 81 S € |
T STeTan A U e (S STer-arey 91 Hig-area ) 39 firen < s, foree
SR AeesT HH BT S, A STUeTHd FH dicest W T 39 IH 1 HTH
TreR AR 1o TAreHT 1 Tehdl © | ST STRRITF areet | T = &1
g7 BT | T AEel 8 shed g8 wfew fagq e w9 H fREiiE g
vefed €1 S ¥ | 5o fastelt @t T, She 9 a9 4 BN § | 39 WOl
G T TR R | 5 AT S Wiorer & Tt e of e ot ¥ 1 SeH
e F gftedq 1 wiFa <@ W T

= S 9 F fassg iR st =1 fiea i Faa g T -
“ I - ST 36 T aied SIfEE % ug H fav] wes ¥ fasted
I WER fFa ¥ (T OE A1, ofea fass) vk e SHl WA
farTelt, S aTrRTe § Seewd! ge T = anfs eyt % 9 F fear <l
3, ¥ fou wge €1 e Fim ‘foge-oet ' @ el # gheg wfek-at
farga-sett & fau v wdia & g g

a7ar o § fors '~ fersteft a1 farga (Lightning) 1 |fsa I &l
o foR STYET T E, S T8N R Tl 36 YR e € —

1. 519 qF ] & et fogg-emaw feud (static) SHFIH Sl i
a7erer H STafkerd @ €, a9 a3 Shaw drgfers Ae e 5o ¥

2. 5 A TEAE IS g = AR F Ao ¥ eI B €,
9 TR (Frp TR St % w9 H of digfers sEeen e € |

3, 59 9% S S STt aree afed S ¥, seereie vaEf (7,
e vere) F werdk # gel e (forad sifaer oft g €) # o ¥ @
e F o ufed S IuFd! g Tareredt & e & 1T 1 =T Je €
ST & 3iR fasielt afad JSF™ o1 S € | STEi-STet 98 oo el
ST &, ST —Fe T SIe A dSHE F A T e |

2Tz agd TIF g 31T € o verem-fig 9 o steafie der arawm afi
gl e ¥ AT 7 STAfey qe e gerell i Av— A T et
“fas’ 1 A ISR S e € | 3T W st A1 e o <t
i %1 &9 97 ST € |
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TOERHTET 31T it (AT )

et drgrters aRorT w1 fsafa-9 g soreg e 3R seer e
%1 Froafa &9 JsFifae oiia ¥ &0 § Scaa i 1 fisr &1 oe ol W
TR GHFT ST Fehell —

1. TS, WS, FUST 3T faggq F Foas € a1 a9 (3w) F off
e €, Steifeh oireT, e anfE ag forq 3 garae © a1 ard (351) * ot
T € |

2. Fhel 3NfE SeHeie e W sifeRdsH 1 an fiem o oie sid <
T 1 elreT ST ST WIERO ArA RS 7, hae 79 B € | STt e
o afg sirdrer 1 T dr g T €y €1 SR § aen fuserie
fog W T B I T, St @

3. fiedl, o, gt (Teer o) farepq & gomes € W A i gie &
eIt § aen tfteme € |

4. 3t ¥ qere e i € A1 e B § e 39 g o verafeE g
H IeE AR | |

TREIEA 6 Ser T F ' # (CO, 3R H,0 31fe % &9 #)
ofafda B3 § A1 3 Su STeTRt 31 9 (W@, Hraer) B aga a1 3
@ 37 (non-fuel) 2 &1 €1 ¥ | Tl fohan g 371 aTg S ¢ |
o) & 1 H ved sor § T Sy S €, T 9 39 weer & IR 2L w01
‘Fre T = o ¥ - R g e’ § TemafTe vfhe s it e
g1 (I 1 aft) 1T

5. AT 3117 b S T ¥, SEH v T 1 fohg (ionised) 9 H forq
VaTE o/ Tl ¢ | SoFeieeed &1 gfshan # ar o i fargq yenfed
TIZSIST-SATFATSH 1 STeTT-3Ter fohar Siran € 1 =3 Sicest &1 fogg el
rar a1 (v el gfa | Srar | wfo ) Sl € St agd a) Gl
FO & Y | 39 TR A 1 96 U S g o1 § W fagdered
T HAT R

6. HFUH ST Sl e ST %1 EA ¥R W S 381 B,
T E 2 TH, YA § 38 HeE (coolant) &9 H Fi feram S & Qe vt
¥ weee Wit SRRSO St e § 1 (39 fawa r 3ve
AFEATE ... )
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ST 3 (3TN ), WO STE99 |
TR G (SHaenferd ), =aqdf srerm |

T G (TUUIOT), 1/24-26

AT, 1/66 * < AN STHIEFGE, T ST SIS | ST STV ST,
&t st

TRHIA® O (SHA ), 4/20- ** B 3If0f a1 St A T = fe a1 e
91 STA™ A1 ST o1 Ik AL
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d et GEHISHTREA F aRidSanEa i

W o 3 qgaisTREa 2 YEHISHREAT SfIgT J00T,
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SIS SRRl - ST W e o sidsn | Q¥ IReanEa 9 1
dsEREAT I

THIeferd, 4/20 F1 fourwy, 783 152, 153
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(F) &, 9, (TT= =fol) . 89 : e o1 @i foregror ypfarfeat Sl |
(@) 9.9, 9. 156 : SMel AW STARfEAT |

(1) TAY. 154 STARFEASER: |

(F) 1.9, 1. 89 : HEm fohfa faedt smft o)

(@) . 5. 9. 156: GO T S SRS S0 9 o)

(1) B Y. 154 : Foranitaaol o m T |

(F) 319, 1. 89 : Tafoeriasafs sr=dt

(@) 5. 9, 1. 156 : T4 719 SAFTETOFEn yitesoon e
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(F) .9, 9. 89 : 37T IHq |
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A.K. Shaha, Combustion Engineering and Fuel Technology, p. 67-68-

“Here it will not be out of place to glance at different successive beliefs
and theories put forth to explain the wonderful phenomenon of “fire”.

The existence of fire was known to people from the very primitive age.
The ancient Greeks in their legends indicated that Prometheus, the
mythological creator of human beings, brought fire to the people from
heaven, stealing it from the altar of the father — God Jupiter. From this
myth, however, some hints led to a more authentic historical accounts,
according to which the existence of fire came to the knowledge of the
primitive man during thunderstorm. Fire descended from the black
clouds the primitive man saw a tree set ablaze by the lightning; with
curiosity he ran to the tree, stretched his hand to the beautiful bright
tongues of the flame, but in the moment felt an unbearable pain. The
flying sparks burnt the front of the skin, warped around his waist; with
surprise of a beast man fell down to the feet of the burning tree,
worshipping it as God. Then he brought the burning wood to his
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cottage, kept it with care as the gift of God and tried to get benefit out
of it. Some time later primitive people learnt how to create fire
themselves with the help of flints. Fire brought to the man the rudiments
of culture. Fire heated the primitive dwelling during the cold season,
lighted it in the dark evenings, whereas food taken from the fire was
hot and tasteful to eat. For all this primitive man, naive and helpless in
his ignorance, considered fire as God and offered sacrifices to it.

The cult of God of fire passed through the entire ancient world of
Heathendome:

Egypt, India, Persia, Greece, Syria , Rome. It survived even when
people rose to the higher level of cultural development. In the old
Russia, or as it was then called Skythia, there existed also the cult of
Perun, the God of Fire and Thunder. Even today fire-worshippers are
dwelling at some places of Afghanistan and India. Such were the great
bounties the fire brought to Humanity. And with the development of
culture fire began to render more and more benefits to the Man.

In the Middle age people have already abandoned the worship of fire
as divinity; the scientists began to study the phenomenon of fire and
came to the conclusion that the combustion of a substance is the escape
from this substance of a subtle and imponderble element, which they
termed as “Phlogiston”.

85. A.K. Shaha, Combustion Engineering and Fuel Technology, p. 68 —

“After about 300 years, with the development of experimental
chemistry, the scientists, amongst them the famous A.L. Lavoisier
(1743-94) came to the conclusion that combustion means combination
of a substance with the oxygen, with resulting evolution of heat. Finally,
about 50 years ago, experiments showed that in the absolute absence
of water-vapours, combustion of a substance does not occur or occurs
with great difficulty. This means that combustion is fostered
considerably by the presence of steam or moisture.
With further research on combustion still due, it may be said that in
the process of flame-less combustion, or perfect combination of gas
and oxygen on the incandescent refractory surface, the surface shows
negative charge, which leaves room to believe that combustion or
combination of a substance with the oxygen means ionisation of the
reacting substances.”

86. A.K. Shaha, Combustion Engineering and Fuel Technology, p. 28—
“Fuel is a substance which, when burnt, on coming in contact and
reacting with oxygen or air, produces heat. Thus, the substances classified
as fuel must necessarily contain one or several of the following
combustible elements: carbon, hydrogen and hydro-carbons.”
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87.

88.

89.

90.

A K. Shaha, Combustion Engineering and Fuel Technology, p. 28—
“Fuels may be classified in various ways, i.e., 1. According to the physical
state in which they exist in nature-solid, liquid and gaseous ....”
A.K. Shaha, Combustion Engineering and Fuel Technology, p. 128—
“Chemical reactions among substances take place more quickly and
intensively, the closer is the contact among the reacting substances
and the larger the surface of contact. The duration of a chemical reaction
depends upon thermal conditions, which might be created either before
the beginning of reaction, or during the reaction. All chemical reactions,
in the present case combustion, i.e. , combination of substances with
oxygen, are based on the above mentioned principles. Combustion or
combination of substances with either pure oxygen or oxygen contained
in the air is realised in practice with the help of different contrivances,
the so-called burners.”

A.K. Shaha, Combustion Engineering and Fuel Technology, p. 129—
“In order to get a high temperature and a short flame, it is necessary to
have, prior to commencement of combustion, a perfect mixture of fuels
with oxygen. Thus whenever we are to burn either solid, liquid or
gaseous fuels, we are to mix them with air in gaseous state.”

Prof. Dr. A.K. Shaha, Combustion Engineering & Fuel Technology,
pp. 121-122—

“There is a specific flash temperatures, at which each kind of fuel ignites.
In the table, the ignition of flash temperature of various fuels are given:
Ignition Temperatures (At Atmospheric Pressure) of Gases, Liquids and
Solids

Substance Ignition temperature  Ignition temperature
In air in oxygen
Degrees Centigrade
Hydrogen (H,) 580-590 580-590
Carbon monoxide (CO) 644-658 637-658
Methane (CH,) 650-750 556-700
Ethane (C,H)) 520-630 520-630
Propane (C,H,) — 490-570
Ethylene (CH) 542-547 500-519
Acetylene (C,H,) 406-440 416-440
Hexane (CH ) 487 268
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Substance Ignition temperature  Ignition temperature

In air in oxygen
Degrees Centigrade

Decane (Cszz) 463 202
Benzol (CGH()) 740 662
Toluol 810 552
Phenol 715 574
Aniline 770 530
Methyl! alcohol — 555
Ethyl alcohol 558 425
Propyl alcohol 505 445
Isopryl alcohol 590 512
n-Butyl alcohol 450 385
Amyl alcohol 409 390
Ethyl ether 343 178
Glycerine 500 414
Acetone 700 568
Sugar 385 378
Cylinder Oil : 417 320
Pennsylvania crude 367 242
Gas oil 336 270
Kerosene 295 270
Acetaldehyde 185 140
Benzaldehyde 180 168
Lignite 225 —
Wood 295 —
Charcoal 350 -
Brown Coal 370-450 —
Coal 477 —
Coke and Anthracite 760 —

91. Bl . S, AYFIE @, . 4

92. =&, Y. 13
93. W&, 1. 4,5
9. T, TS5

95. @&l .15
9. W&, Y. 14

Tl W= STRER — e, 2003 | ]




97.
98.

99.
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T, 7. 41, 42

e, 9. 35, 36

Prof. G. R. Jain, op. cit., p. 125

“The range of temperatures existing in Nature is again very wide, and
what little has come under the measuring rod of a physicist has revealed
very striking contrasts. The temperature of ice physicists call zero and
the temperature of boiling-water 100 degress (centigrade). The
temperature of bodies colder than ice are called minus temperature
and mathematical calculations show that the lowest possible temperature
in Nature cannot be less than minus 273 degrees. Mercury hardens
into a solid mass at a minus 40 degrees. Just as the steam is converted
into liquid water on cooling, so is air by artificial cooling converted
into liquid air at minus 190 degrees. Helium gas is converted into
liquid or solid helium at minus 269 degrees. Some other interesting
temperatures are

Gold melts at 1,062 degrees
Platinum melts at 1,770 degrees
Tungsten melts at 3,400 degrees
Temperature of burning charcoals 1,300 degrees
Temperature of electric carbon arc 3,500 degrees
Surface temperture of the sun 5,500 degrees
Central temperature of the sun two crores degrees

Highest temperature estimated in stars by Eddington four crores
degrees.

(see the Internal Constitution of the Stars, by Eddingron.).

If we probe into our own atmosphere we find that the temperature
gradually falls as one goes higher up untill at about a height of 11
miles just over the equator temperature has a value minus 55 degree- a
temperature well suited to petrify even mercury. Further on up 1o a
height of 23 miles the temperature remains steady, beyond which it
increases to that of spring season, i.e., about 30°C. This is enough to
show that temperature of things is measurable from one point of view
and the infinite shades of it, it is impossible to enumerate. The extremes
of temperatures existing in the regions of the Hell are expressed in the
following verse of Chaha Dhala:

it w1 e 7o 5 S, W ite S
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100. J.S. Zaveri and Muni Mahendra Kumar, Microcosmology, pp. 53, 54—

“We have already observed that matter and energy are two different
manifestations of one and the same cosmic entity, instead of being two
different entities. Matter instead of being immutable was energy in a
frozen state, while conversely, energy was matter in a fluid state. The
liberation of energy in any fom— chemical, electrical or nuclear—
involves the loss of an equivalent amount of mass.

Liberation of Energy

It is well known that most chemical reactions liberate energy, simplest
instance being burning of coal. The chemical union, in this case, is
that of carbon and oxygen in the form of molecular fusion. When
3000 tons of coal are burnt to ashes, the residual ashes and the gaseous
products weigh one gram less than 3000 tons, that is, one three-billionth
part of the original mass will have been converted into energy.

Thus oxygen (O) + carbon (C) = carbon monoxide (CO) + energy.

This reaction would give 92 units of energy per gram of mixture. If
instead of molecular fusion of these two atomic species, we have a
nuclear fusion between their nuclei 6C"*+80"=14Si**+energy— the
energy liberated per gram of mixture will be 14x10° unirs, i.e.,
15,00,000 times as great. In the liberation of chemical energy by the
burning of coal, the energy comes from a very small mass i.e. loss of
mass resulting from the rearrangement of the electrons on the surface
of atoms. The nuclei of the carbon and oxygen atoms are not involved
in any way, remaining exactly be same as before. The amount of mass
lost by the surface electrons is one thirteenth of one millionth of one
percent. On the other hand, nuclear energy involves vital changes in
the atomic nucleus itself, with a consequent loss of as high as 1/10 to
nearly 8/10 of 1% in the original mass of the nucleus. This means
that from 1 to nearly 8 gms. Per 1000 gms are liberated in the form of
energy, as compare with only 1 gm in 3 billion gms liberated in the
burning of coal. In other words, the amount of nuclear energy, liberated
in the transmutation of atomic nuclear is from 30,00,000 to
2,40,00,000 times as great as the chemical energy released by the
burning of an equal amount of coal. Whereas most chemical reatction
would take place easily at temperatures of a few hundred degrees,
corresponding nuclear transformations would not even start before the
temperature reached many million degrees.” '
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Gromber and Gupta, op.cit, p. 8/1—

Concept of Heat

We know that when a piece of red hot iron is dropped into a beaker

containing water, the water becomes hot and the red hot iron piece

cools down till the temperatures of the two become equal. It appears

that ‘something’ has flown from red-hot iron piece to water. This

something which flows from a body at higher temperature to another

body at lower temperature, when the two are in contact, is called,

“Heat”. Time caloric theory managed to explain some of the observed

effects of heat e.g. rise/fall in temperature of a body, expansion/

contraction of a body, change in state of a body from solid to liquid

and from liquid to gas and so on.

However, caloric theory failed to explain the production of heat on

account of friction. For example when we rub our hands against each

other, we feel warm. Similarly, when two piece of metal are rubbed

together, heat is produced. The famous paddle wheel experiment

performed by Joule also led to the production of heat by friction between

the rotating paddle and water.

These observations led to the Dynamic theory of heat, according to

which heat is a form of energy called thermal energy.

Every body is made up of a large number of tiny particles, called

molecules. Depending on the nature of the substance (solid, liquid or

gas) and temperature of the substance, the molecules may possess:

(i) translatory motion i.e. motion along straight lines

(ii) vibtratory motion i.e. to and fro motion about the mean position
of the molecules

(iii) rotatory motion i.e. rotation of the molecules about their axis.

Gomber and Guprta, op.cit, p. 8/1—

Thermal Radiations

Thermal radiations are those, which produce in us the sensation of

warmth. They are emitted by a body on account of its temperature. It

was established later that every body whose temperature is above 0K

emits thermal radiations.

The energy emitted depends on

() the temperature of the body

(i) nature of radiating surface of the body

The wavelength of thermal radiation’s ranges from 8X107m to
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4X10“m they belong to infra-red region of the electromagnetic
spectrum. That is why thermal radiation are also called infra-red
radiations.
Some of the basic characteristics of thermal radiations are:
1. They travel along straight lines with the speed of light.
2. They require no medium for their propagation i.e. they can
pass through vacuum too.
3.  They do not heat the intervening medium through which they
pass.
4. They obey inverse square law i.e. their intensity varies inversely
as the square of the distance from the source.
5.  They can be reflected and refracted according to the laws of
reflection and refraction of light.
6.  Thermal radiations also exhibit the phenomena of interference,
diffraction and polarization as do the light radiations.
The only major difference between the thermal radiations and
light radiations is in their wavelength. Whereas the wavelength
of thermal radiations lies in the range of 8X107 metre to
4X107m to 8X107m. Thus thermal radiation’s are of longer
wavelength or smaller frequency and hence smaller energy as
compared to the visible light.”
103. Text book of Physics (XII Std.) Part — I) pp.161, 162—
Convection of Heat: In fluids, the heat transfer takes place mainly by
the process of heat convection. When a fluid is heated from below it
expands and hence its density decreases. So the hotter fluid comes
above under the effect of buoyancy and the heavier, cooler fluid sinks
under the force of gravity. This way the entire mass of fluid gets heated.
Hot and cold air currents in the atmosphere are due to non uniform
heating of the atmosphere and the association effects of heat convection.
Thermal Radiation: Any substance radiates electromagnetic radiations
of different frequencies to an extent that depends on its temperature.
This radiation is called the thermal radiation. Energy associated with
the electromagnetic radiation of the thermal radiation is called the
radiation energy.
In a given thermal radiation how the radiated energy is distributed at
different frequencies depends upon the temperature and the nature of
the radiating body. For example, piece of iron when heated, first appears
dark reddish, then as gets more hot it shines yellowish red, and ar still
higher temperature, whitish.
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When we warm ourselves near a coal stove, we absorb energy contained
in different frequencies of electro meganetic radiations; being emited
by hot charcoals.

Here the heat energy propagates through radiation.
Stephen-Boltzmann Law

In the year 1879, a scientist named Stephen experimentally showed
that “ the amount of energy radiated by a surface, in the form of thermal
radiation, per unit area per second is proportional to the fourth power
of its absolute temperature.” The same fact was theoretically established
by Boltzmann in the year 1884. The statement is known as Stephen-
Boltzmann law.

The amount of energy radiated per second per unit area at a given
temperature is called the total emissive power. The total radiated energy
includes the entire amount integrated over all the frequencies of
electromagnetic spectrum. So according to stephen Boltzmann law.
W=eoT

Here T, is the absolute temperature, e is know as the emissivity of the
radiating surface, —is called the Stephen-Boltzmann constant. It is a
universal constant and has value of = 5.67X10°. Watt/met* . K*)”
Ibid, pages 199, 200—

“In reality the electric current in solids is due to motion of electrons,
so one may say that a unit negative charge has an electrical energy of V
Joule at the negative terminal.

We have also studied in the previous chapter that when the electrons
acquire drift they experience collisions with the positive ions oscillating
about their mean position; and the energy acquired by electrons is
partly handed over to the ions making their oscillations more energetic.
This increase in the energy of oscillations of the ions is manifested as
heat, causing an increase in the temperature of the conductor.

The heat energy released in a conductor on passage of an electric current
is called the “Joule heat” and the effecr is called the “Joule effect”.

If the potential difference applied across two ends of a conductor is V;
it means that when a unit charges passes through the conductor, an
amount of electrical energy equal to V Joule is utilized.

If Q coulomb of charge passes through the conductor in t seconds
then the electrical energy utilization in t seconds = heat energy produced
during this time.
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Joule’s Law: “The heat produced per unit time, on passing an electric
current through a conductor at a given temperature, is directly
proportional to the squre of the current”.

The law is named after the scientist Joule; who also gave the conversion
from Joule to Calori; which is the more useful unit for heat. According
to that.

1 caloric=4.2 jule. The number “4.2” is commonly denoted by a
symbol ] and is called the “mechanical equivalent of heat”.
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AX. Shaha, Combustion Engineering and Fuel Technology, p. 74, 75—
“Theory and Mechanism of Combustion

The combustion of a gaseous substance is the combination of oxygen
with the combustible gas. The intermediate stages through which the
gas passes from its initial condition to the final product of combustion
are termed as mechanism of reaction.

Usually a combustible gas consists of carbon monoxide, hydrogen and
hydrocarbons. The mechanism of combustion ractions of these elements
will be considered separately.

Carbon Monoxide

It is a well known fact that in presence of water vapours carbon monoxide
burns quickly and intensively. In absolute absence of water vapours
the combustion of carbon monoxide almost ceases. This phenomenon
can be explained as follows: at the first instance the water vapours are
endowed with the high electrical conductivity which helps to increase
the process of ionization: secondly, steam molecules colliding with those
of carbon dioxide (CO?) obstruct radiation of heat by carbon dioxide
molecules, which are formed during the combustion. In absolute
absence of water vapours there would be a considerable loss of heat due
to radiation and thus the combustion would proceed slowly.
Hydrogen

It has been finally established that hydrogen burns first in preference
to carbon. According to Dixon, a struggle arises between the carbon
and hydrogen for combination with the oxygen.

Hydrocarbons.

There are two hypotheses regarding the combustion of hydrocarbons:
hydroxylation and peroxidation.
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The essence of mechanism of hydroxylation, according to Bone, is that
there is an initial association of oxygen with the hydrocarbon molecule,
forming intermediate “Hydroxylated” compounds, which in turn burn
or are broken down thermally.

The combustion of gaseous hydrocarbons takes place by an interaction
of hydrocarbon with oxygen, forming an intermediate unstable”
hydrogenated” compound.

Two examples of hydroxylation of gaseous hydrocarbons are given below:
According to theory of peroxidation, worked out by Academician Bakh
in Russia as early as 1897, the first product of combustion is not the
hydrate but the active unstable peroxide, which in course of further
reactions acts as a catalyst and activates the molecules of combustible
mixture.”

106. (A) Satish K. Gupta, op. Cit. P 741—

64

Earth’s Atmosphere ‘

The gaseous envelope surrounding the earth is called earth’s atmosphere.
At sea level, by volume, dry air contains 78.08% nitrogen, 20.95%
oxygen, 0.93 % argon, 0.03% carbon dioxide, 0.0018% necon and
traces of gases such as helium, krypton and xenon. In addition to the
above, air contains water vapours, hydrocarbons, hydrogen peroxide,
sulphur compounds and dust particles. The composition of earth’s
atmosphere varies very slightly with altitude.” It remains same up to a
height of 100 km but its density goes on decreasing as we go up. The
earth’s atmosphere has no sharp boundary. It has divided into a number
of regions (or layers). They are as explained below:

1. Troposphere. This region extends up to 12 km from the surface of
the carth. Its density varies from 1 kg m™ ar the surface of earth to
0.1 kg m™ at the top of this layer. All the water vapours of the
atmosphere are contained in this layer. In this part of atmosphere,
temperature decreases with height from 290 K to 220 K.

2. Stratosphere. This region of atmosphere extends from 12 km from
the surface of earth up to 50 km and it forms practically clear sky.
The density of atmosphere in this region varies from 0.1 kg m-* to
10-> to 10-> kg m-> and the temperature varies from 220 K to
280 K. At the upper extreme of this region, there is a layer of
ozone between 30 to 50 km from the surface of earth, in which
most of the atmospheric ozone is concentrated. It is responsible
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for absorbing a large proportion of ultra-violet radiation radiated
by the sun and this layer protects the life on earth from its harmful
effects. The ozone layer is also called ozonosphere.

3. Mesosphere: The region of earth’s atmosphere between 50 to 80
km from the surface of earth is called mesosphere. The density of
the atmosphere in this region varies from 10? kg m-’ to 10-° kg
m-’ and the temperature varies from 290 K to 180 K.

106 (B) Text book of Physics, (Std. XII), Part II, pages 100, 101 —

Electromagnetic Radiations and Earth’s Atmosphere

Electromagnetic radiations passing through different media suffer effects

like scattering, refraction, reflection, polarization and absorption. The

effects produced by the electromagnetic radiations of different
wavelengths during their passage through the earth’s atmosphere are
of particular importance to us.

The following points are to be noted :

(1) As you go above carth’s surface, density of the atmosphere goes on
decreasing, but there is no sharp limit to the atmosphere above.

(2) Upper layers of the atmosphere are partially ionized; i.e. they have
atoms ionized to electrons and positive ions. This layer is called
the ionosphere

(3) Layers of the atmosphere below the ionosphere are mostly of neutral
atoms and molecules.

(4) Molecules of water are mostly confined to the lowest layer called
the troposhere.

(5) There is a significant amount of Ozone (0,) gas in the height
range 30 to 50 kilometers.

106. (c) Satish K. Gupta, op.cit, pages 137, 138

The Atmosphere and Electricity

The earth’s atmosphere extends upto about 400 km above the surface

of the earth. The electrical properties of the atmosphere goes on

changing, as one goes up from the surface of earth. On the basis of

these electric ... properties the earth’s atmosphere has been divided

into following four layers: »

1. Troposphere, 2. Stratosphere, 3. Mesophere, 4. Ionosphere.

The electrical properties and the phenomena occurring in the
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atmosphere are mainly due to troposphere and stratosphere. The
troposphere extends up to 12 km from the surface of earth, while the
stratosphere extends from 12 km to about 50 km from the surface of
the earth.
The earth is good conductor of electricity and at low altitude,
atmosphere is poor conductor of electricity. The small conductivity of
the atmosphere is due to the ionization produced by the high energy
particles of the cosmic rays, which are constantly hitting the earth
from the outer space. The conductivity of space is greatly influenced
by the presence of dust particles and by the humidity conditions.
However as we go up the conductivity of the atmosphere goes on
increasing. At the top of the stratosphere i.e. at a distance of 60 km
from the surface of the earth, the atmosphere is quite a good conductor
of electricity. The electrical phenomena in atmosphere take place
between the surface of earth acting as one conducting layer’s and the
top of the stratosphere (acting as the other conducting layer), which
are separated by a thick atmosphere of varying conductivity. The two
layers form a spherical capacitor of large capacitance which can be
calculated.

Now we state a few experimentally observed facts about electrical

properties of atmosphere:

1. At ground level, there is a downward electric field of about 107
m all over the earth. This goes on decreasing with height. At 10
km above the surface of earth, it becomes quite small, while at end
it is negligible.

2. There is a potential difference of the order of 4X10° V between
the surface of carth and that of the stratosphere. Most of the

- potential difference occurs at low altitudes.

3. . Due to downward electric field at ground level, earth has a negative
surface charge density over the surface of earth.

The negative surface charge density of the earth is 10° cm™
total charge on the surface of the earth is = — 5 x 10° C

4. The top of the stratosphere has an equal positive charge i.e. + 5 x
10’ C the potential difference between the earths surface and that
of the stratosphere should be 5 x 10°V
However, the observed value (4x10°v) is much lesser. The
explanation for this difference is the fact that the intervening air
becomes more and more conducting as we go up.
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Due to the downward electric field, the positive ions continuously
flow into earth and the negative ions ascend. The current flowing
per unit has been estimated to be about 3 x 10™"* Cs. In other
words, about +1800 C of charge is being pumped into earth second.
As such, the negative charge (=-5x10°C) on the earth would get
neutralized in a few moments. However, it does not happen at
all. It is because of thunderstorm and lightning flashes occurring
world wide.

Steady condition of earth atmosphere:
[t can be explained on the basis of the following experimental
observations.

1.

On the average, about 4x 10* = 40,000 thunderstorms occur per
day world wide. In other words a thunderstorm occurs every two
seconds in the world some where. It lasts for about one hour.
During each thunderstorm, positive charges are carried upwards
to a height of about 6 km about the surface of earth, while the
negative charges collect at about 2-3 km above the earth. Thus,
the top of a cloud gets positively charged and its bottom negatively
charged.

Due to separation of charges, a potential difference of the order of
2X10’V to 10*V is created between the earth and botrom of the
cloud. (The bottom of the cloud may carry a total negative charge
between — 20c to 30c.) Such a big potential difference across the
3 km thickness of atmosphere creates an electric field, which is of
the order of 10° V m™ to 3x10° V™" in upward direction.

Due to this high electric field, air gets ionized and becomes
conducting. Towards the end of thunder storm, it allows large
amount of negative charges in bursts along narrow pathways from
clouds to earth.

In the concluding stage of a storm, there are about 200 flashes or
bolts in a storm 2x107%. Each bolt carries negative charge to the
earth and about —20C charges is deposited on earth. There are
about 100 bolts of lightning per second through out the world.
The peak current in each bolt of lightning is about —10*C s™.
After each bolt the thunder storm gets charged again and is ready
for next bolt. Thus, thunderstorms make — 1800 C of charge the
carth every second, which just counter-balances the steady inflow
of +1800C of charge to flow from the thunderstorm free regions
of the earth.
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T T 1 IS @ TR T &al €, <@ Text book of Physics (Std.
X1I), part II, page 172—

Problem1: Average surface charge density of the earth’s surface is 10-9
coulomb/meter’. If there exists a potential difference of 400 volts
between a certain layer of upper atmosphere above the earth’s surface
causing a current of 1800 amp (assumed constant) to flow from earth’
surface to the atmosphere, how much time will it take earth’s surface
charge density to become zero?

(Radius of Earth = 6400 km)

Surface charge density 6 = 10” coulomb/meter’

Surface are of earth = 4 R?

: A = 51445.5 x 10" meter’

Total charge Q = QA = 10° x 51445.5 x 10"

=5.144 x 10’ coulomb.

Q=It=>t= —Q/I

= 5.144 x 10°/1800

=0.2857 x 10°

t = 285.7 second

A Note: Thunderstorms continually going on at various places on the
éarth convey electrical charge to the surface of the earth maintaining
on an average conditions described in this problem.”
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ENGLISH SECTION

Acaranga-Bhasyam

— Acarya Mahaprajna

CHAPTER - II
PONDERING OVER THE NATURE

OF THE WORLD
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SECTION - 2

2.27 araim utte se mehavi.

The intelligent refrains from ennui.

Bhasyam Siitra 27

Delight and ennui are relative terms. The aspirant, who even
accepting the marvellous act of renunciation, does not find delight
initis notintelligent. Therefore, the stitra admonishes that one who
can overcome the ennui for the marvellous renunciation is indeed
intelligent.1

2.28 khanamsi mukke.
2.29 ananae puttha vi ege niyattamti.
(28,29) Within moment is he liberated (as a result of refraining

from ennui). Some others not following the commandment return
to householderis life.

Bhisyam Siitra 28, 29

The result of overcoming the ennui is that the aspirant who finds
delight in the marvellous renunciation is freed from all desires and
bonds within a moment like King Bharata.

Commandment means the self-nature or the knowledge of the self,
or the injunction of the adorable ones. The opposite of it is lack of
self- nature.’ People taking delight in it fall back, that is, become
householders when they behave want only and are overcome by
desires and the like.

2.30 mamda mohena pauda
2.31" apariggaha bhavissamo’’ samutthae, laddhe kamehigahamti.

(30, 31) The dullards are overwhelmed by delusion. Some people
having received initiation with the resolve renounce all
possessions, indulge in sensual objects when confronted with
them.
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Bhasyam Sutras 30, 31

There are two reasons for reversion to householder’s life: intellectual dullness
and the veil of delusion. The dull and the person stupefied by delusion
revert from the life of discipline, even after treading the marvellous path.
Owing to the dullness of intellect, the downfall from sprituality is not
comprehended.

This is responsible for a redoubled passion— attachment. Even in delusion,
when the power of though predominates, suppression of the delusion becomes
easy.

The wake up for practising the marvellous discipline starts with the resolution:
Ishall divest myself of the possessions. But those who do not fulfil the vow of
non-possession fall victim to the sway of sensual objects. They dot not strive
for crossing to the other shore. The siitra stresses the co-existence fo
possessiveness and the sensual desire.

2.32 apande munino padilehamti
The monks not following the commandment look for the sensual objects.
Bhasyam Sutra 32

The monks who are outside the commandment do not delight in the self nor
do they follow the injuction of the adorable. They divert their mind to sensual
enjoyment.

2.33 ettha mohe puno-puno sanna.

Such people are bogged down in delusion again and again.

Bhisyam Siitra 33

The delusion of sensual attachment is produced in those whose mind is
addicted to sensual enjoyment, constantly recollecting the past pleasurable
experiences. Infatuated by delusion they are engrossed and immersed
init.””?

2.34 no havvae no parae.

They are neither on this shore nor on  the other.

Bhasyam Sutra 34

According to the Ciirni, “this shore means householder’s life and the other
shore the life of self-restraint’.

Such people, deeply immersed in the mud of delusion, are neither
householders nor monks. Like the elephant bogged down in mud, they
cannot cross back to this shore not forward to the other.

2.35 vimukka hu te jana. je jana paragamino.

Liberated indeed are those who have crossed to the other shore.
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Bhasyam Siitra 35

Those who are disenchanted with sensual enjoyments are vigilant in all
respects. They succeed in crossing to the other shore.

In accordance with the principle, ‘what is being done is indeed done’, those
who are in the process of disenchantment are designated as disenchanted.
The other shore means the discipline. Accordingly those who are practising
the discipline are designated as those who have crossed over to the opposite
shore.

2.36 lobham alobhena dugamchamane, laddhe kame nabhigahai.

Those who have guarded themselves against greed by means of non- greed
do not indulge in sensual objects when confronted with them.

Bhasyam Siitra 36

Previously (in stitra 31), it was said that they fall victim to the sensual objects
when confonted with them. Here the question is about the modus operandi
of saying oneself from falling victim to the sensual desires. The satra asserts
that the person who can resist greed by means of non-greed is capable of
saying himself. Greed is an attribute or a state of psyche. Non- greed is also
an attribute of the psyche. With the progress in the practice of the state of
non-greed, the state of greed is gradually weakened and finally overcome.

2.37 vinaittu lobham nikkhamma, esa akamme janati-pasati.

Having subdued his greed he gets initiated in spirituality and being freed
from worldly action, knows and sees the truth.

Bhasyam Sttra 37

The renouncers of the world are not all equal. Among them some renounce
the world after having uprooted the greed, just like Bharata, the paramount
Lord. Being detached from all actions, that is, engrossed in meditation, or
being freed from the knowledge and intuition covering karma, he directly
knows and perceives the consequences of sensuality and possessiveness.

Alternative explanation — greed is the cause of drive or action. The person
who renounces after having subdued the greed is freed from all worldly
activities. He overcomes the wheel of actions and brings to stop the wheel of
drives and actions and become the knower and perceiver of truth, and starts
attenuating his worldly involvement as the doer of deeds.

2.38 padilahie navakamkhati.

After proper investigation he does not desire for anything.

Bhasyam Satra 38

Some people again renounces the world while entangled in worldly activities
and desires. But on account of a special kind of elimination-cum- subsidence
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of karma and a special sort of pondering over the consequences of sensuality
and possessiveness, they stops hankering after them.

2.39 esa anagarelti pavuccati.
Such person is called a houseless monk.
Bhasyam Satra 39

The genuine monk is he who conquers greed by non-greed and does not
covet the sensual objects and possessions.

2.40 aho ya rdo ya paritappamane kialakalasamutthai, samojogatthi
atthalobhi, alumpe sahasakkare, vinivitthacitte, ettha satthe puno-puno.
Pining day and night, exerting timely and untimely, hankering for
acquisitions, greedy for worldly things, addicted to theft and robbery with
mind fixed on family and sensual gratification, he is virtually a weapon
of violence to living beings, time and again.

Bhasyam Siitra 40

Previously in stitra 3, the description concerned an aspirant endowed with
fortitude. The present sttra relates to the person devoid of fortitude. He
cannot abandon greed, sensuality and possession. He is, therefore, subject
to suffering and misery (vide satra 2 and 3).

2.41 se aya-bale, se nai-bale, se mitta-bale, se pecca-bale, se deva-bale,
se raya-bale, se cora-bale, se atihi-bale, se kivana-bale, se samana-bale.

Such person bankers after various powers: power of the body, of the kith
and kin, of friends, of life hereafter, of gods, of kings, of thieves, of guests,
of pitiable persons and of ascetics.

Bhasyam Siatra 41
A person acquires a number of power for leading his life:

1. Power of the body - A person tainted by greed take wine and meat for
nourishing his body and for amusement.

2. Power of the kith and kin and friends - Under the impression that if his
relatives and friends become powerful, he would gain strength, he
desires for augmenting their power.

3. Power of life hereafter and power of gods - He performs animal sacrifice
for the next world such as heaven and for appeasing gods.
4. Power of kings - He serves the king for livelihood and victory.

Power of thieves - He serves the interest of thieves for sharing the spoils
of theft.

6. Power of guests pitiable men, ascetics - He gives donation to guests,*
the pitiable” and the monks® in order to gain fortune, fame and religious
merit.
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2.42 iccetehim virdvardvehim kajjehim damda-samayanam.
He indulges in violence for perpetrating these various deeds.
Bhasyam Sutra 42

One indulges in acts of violence for the sake of the ends mentioned in the
previous siitra. Punishment, injury and killing are synonyms.

2.43 sapehie bhaya kajjati.
2.44 pava-mokkhotti mannamaine.
2.45 aduva asamsae.

(43-45) He indulges in such action in accord with his own thinking or out
of fear; or pondering that such acts will redeem him from sins; or out of
expectation of something not achieved till then.

Bhasyam Sitra 43-45

Punishment is inflicted for acquiring power. This explains the purpose of
punishment. Now the four motives of the acquisition of power are enumerated:

1. Self-reflection  2.Fear 3.Redemption from sin or evil, and

4. Expectation (for the unachieved ends).
2.46 tam parinniaya mehavi neva sayam eehim kajjehim damdam
samarambhejja, nevannam eehim kajjehim damdam samarambhavejja,
nevannam eehim kajjehim damdam samarambhamtam samanujanejja.
Comprehending this, the intelligent aspirant does not himself indulge in
such violent activities, nor does he get them done by others, nor does he
approve others indulging in them.
Bhasyam Siitra 46

The preceding three sitras gave the motives behind violent action. This
stitra enjoins that the violent action should not be done by oneself, got done
by other, or approved of as done by others. The above is said in reference to
an intelligent person. Such advice is appropriate to a person whose intellect
can evaluate the merit of ahimsa.

2.47 esa magge ariehim paveie.
This path has been revealed by the aryas.
Bhasyam Siitra 47

This path of non-greed, non-possessiveness and the emancipation from
mineness has been laid down by the Aryas. Arya7 means Acarya.

2.48 jahettha kusale novalimpijjasi. — tti bemi.

In order that the prudent does not involve himself in possessiveness. Thus I
say.

Bhasyam Sitra 48

This path has been laid down by Jinas, that is, propounded with the view
that the prudent might not get involved in possessiveness.
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[SECTION -3)

2.49 se asaim uccigoe, asaim niyagoe. no hine, no airitte, 1o pihae.

Frequently a soul is born with high, frequently with low status. So it is
neither high nor low (intrinsically). One should not therefore covet status.

Bhasyam Sutra 49

The most visible goods of possession are accumulation of money and
boarding of property. But minutely viewed, the desire for honour and respect
too is nothing but a kind of possession. This Saitra is concerned with
contemplation on freedom from such possession. The worldly soul
transmigrates from higher to lower pedigrees and vice-versa, time and again;
therefore, truly speaking, he is neither low nor high. In other words, the
distinction between high and low is only arbitrary. As such, the hankering
for a high pedigree is futile.”

High pedigree - it refers to one whose pedigree is worthy of honour and
respect. The opposite of this is low pedigree.

This Stitra should be explained from the standpoint of substance. From the
standpoint of substance or the ultimate standpoint the soul is neither low nor
high. The high or low is understandable only from the standpoint of modes.
2.50 iti samkhaya ke goyavadi? ke manavadi ? kimsi va ege gijihe 7
Knowing this truth about status, who would speak of his status, who would
be proud of it and who would remain attached to a particular thing or
object?

Bhasyam Sitra 50

Knowing that he himself as well as others have passed through high and low
pedigrees, why should one uphold the doctrine of pedigree and position of
pride? What should one covet for? The doctrine of pedigree relates to the
caste, family, power, beauty, penance, learning, acquisition and fortune.
The doctrine of pride originates from the imaginary view of one’s personal
qualifications and merits. One has already experienced all this in the past.
Why should, therefore, one feel elated on getting to a high position or feel
depressed when falled down to a low status?

2.51 tamha pamdie no harise no kujjhe.
And therefore the intelligent person should neither he happy nor angry.
Bhasyam Siitra 51

Therefore, the wise man should be equanimous. He should not feel elated
when accorded respect and honour due to his high pedigree. Nor should he
depressed when subjected to insult due to his low pedigree.
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2.52 bhiiehim jana padileha satam.

See and ponder over the karma and its result in living beings, reflect on
the elimination of karma.

Bhasyam Siitra 52

The experience of low pedigree is suffering. While pondering over the cause
of suffering, one should first of all know about the soul and about the soul
and then about how the karma is bound and produces its result.

Look at the wearing off’ of karma and the process of such wearing.
2.53 samite eyanupassi.

A person of right world-view reflects on karma and its results.
Bhasyam Siitra 53

The person who has comprehended the truth through investigation into the
nature of the desirable and the undesirable is a person of right world-view,
Such person can see the result of karma.

2.54 tam jaha — amdhattam bahirattam miyattam kanattam kumtattam
khujjattam vadabhattam s3mattam sabalattam.

Such as blindness, deafness and dumbness, one-eyedness, lameness,
dwarfness, hunch-backedness, leprosy and white leprosy.

Bhasyam Siitra 54

BlindnesS etc. are the illustration of the result of karma.

There are two meanings of the word khujja : Hunchback 227" and dwarf."”’

The meaning of the word vadabhais also hunch- back "Inthe context of the
conf;guratxon of the body, thisis coorroborated ? The meaning of samattais
leprosy and sabalattais white leprosy

2.55 sahapamaenam anegarivao jonio samdahati, viravarive phase
padisamvedei.
On account of his non-vigilance he undergoes various births and miseries.

The investigator of the results of karma reflects on the truth of rebirth in
different species on account of oneids Own non-vigilance and suffers in
multifarious ways.

Bhisyam Siitra 55

One who investigates the fruition of karma perceives the truth that is
expressed in the present, Sttra.

2.56 se abujjhamane hatovahate jai-maranam anupariyattamane.

Ignorant about karma and its results, injured and insulted, he passes
through cycles of birth and death.
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Bhasyam Stitra 56

Not knowing about pride arising from possessions, and violence due to such
pride, as well as the karmic results born of such pride and violence, a person
exposes himself to insults and injuries on account of failures and ailments in
life. Such person accumulates karma and subjects himself to cycle of birth
and death.

2.57 jiviyam pudho piyam ihamegesim manavanam khettavatthu
mamayamananan.

The some people, a highly prosperous life is dear, owing to their clinging
to land and property.

Bhisyam Stutra 57

The desires are manifold. Some people desire only for fortune and power.
An ostentatious and prosperous life alone is dear to them. They have strong
clinging to land and property.

2.58 aratam virattam manikumdalam saha hirannena, ithiyao parigijiha
tattheva ratta.

They gather clothes of different colours, precious gems, ear-rings, precious
metals like gold and silver and women, and cling to them.

Bhasyam Siitra 58

Such people have lust for clothes dyed with kusumbha flowers'® and various
other colours, and also precious stones, ear-rings, precious metals like gold
and silver, and women.

People accumulate clothes for protection of the body, precious gems and
ornaments for adorning the body; they amass precious metals and wealth for
maintenance of life, and women for enlarging family; when utility is replaced
by clinging, the knot of 4mined-ness becomes invincible. The Siitra has
disclosed this truth.

2.59 na ettha tavo vd, damo va, niyamo va dissati.

Neither penance, nor self-control, nor self-discipline is found in such
persons.

Bhasyam Sutra 59

It is not possible to find penance, restraint, or discipline in persons who
have possessions or lust for possessions. On account of their possessions,
they always suffer from anger and anguish. The agonised mind can hardly
think of penance and restraint.

‘Penance’ means conquering taste and successfully practicing the
postures, etc.

Self-control means conquering the senses and restraining the passions.
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Selt-discipline means abstaining from the objects of enjoyment (consumable
and usable) for a limited period."

2.60 sampunnam bale jiviukame Ialappamane midhe vippariyasuvel.
The ignorant person who desires to live an unhindered prosperous life,

and bankers after pleasures meets the reverse (i.e. suffering) in life under
the sway of delusion.

Bhasyam Sitra 60

Anignorant person with the ambition of living a trouble-free and prosperous
life bankers after pleasures, time and again. But on account Of his excessive
lust for possessions, he is thwarted in his ambition. He desires pleasures but
gets suffering.”

2.61 inameva navakamkhamti, je jana dhuvacarino.

Jjati-maranam parinndya, care samkamane dadhe.

People exerting for the state of eternal liberation do not like such reversal.
Therefore, comprehending the cycle of birth and death, one should tread
on the firm causeway of non-possession.

Bhasyam Sitra 61

The aspirants who realize the evil consequences of clinging to possessions
are inclined toward liberation, that is they are heading towards the eternal
state of liberation. They do not hanker after the life that is fleeting though
prosperous, and is full of perversions and prejudices. The singular result of
the possessive clinging is birth and death and transmigration through many
species of life and experience of the status of blindness and the like.
Comprehending this, a person free from delusion should travel on a steady
path, that is, the cuaseway leading to emancipation. The implication is that
he should tread the path of non-possession.

2.62 natthi kalassa nagamo

There is no moment inaccessible to death.

Bhasyam Siitra 62

The reason for abandoning the fleeting and moving towards the eternal is
indicated here. A person usually bankers after a prosperous life. But how
long does such prosperity continue? There is no moment inaccessible to
death. There is no moment when death cannot visit a being. There is every
chance of death at any moment, in day or night, childhood, youth or old age.
Advance towards the eternal, therefore, is the desideratum. The person thus
advancing is always vigilant and vice-versa.

2.63 savve pana piyaiiya suhasaya dukkhapadikila appivavaha piyajivino
JIviukama.
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2.64 savvesim jivivam piyam.

2.65 tam parigijjha dupayam cauppayam abhijumjiyanam samsimciyanam
tivienam ja vi se tattha matta bhavai — appa va bahuga va.

(63-65) All beings love long life, relish happiness, hate suffering, dislike
torture, love to live, desire for life. To everyone life is dear. However, the
person addicted to possession owns the biped, the quadruped and engages
them in service by force to multiply his wealth. By triple effort, he amasses
wealth in small or big quantity.

Bhasyam Stutra 63-65

Violence is committed for possession’s sake. Humans and animals are also
subjugated. in the three Sutras, the accumulation of possession is shown to
be done by means of violence. Life is dear to everybody, pleasurable feelings
are favourable to all. Suffering is repugnant, torture is distasteful, a life rich
in enjoyments is dear to all. They desire to live free from premature and
untimely death.”

Everybody wants to live an independent life. Nobody likes domination by
others. But, nevertheless, a person, attached to possessions, takes hold of
thel ife of the biped and quadruped and accumulate fortune, engaging them
forcibly in his service.

Such person succeeds in acquiring wealth and property, small large, in triple
way: by the effort of himself, of others or of both, or by the exertion of mind,
speech and body. As a result he becomes a millionaire or even
multimillionaire.

2.66. se tattha gadhie citthai bhoyanze.

2.67. tao se egaya viparisittham sambhiyam mahovagaranam bhaval.
2.68. tam pi se egayd daydya vibhayamti, adattahiro va se avaharati, rayano
va se vilumpamti, nassati va se, vinassati va se, agaradhahina va se dajjai.

(66-68) He gets ensured in fortune for its enjoyment. Then at one time,
his manifold savings grow into a large fortune; at another time his fortune
is divided by relatives among themselves, or stolen by the thief, or
confiscated by the king, or is lost, or destroyed or burnt in housefire.

Bhisyam Sitra 66-68

Such person is overwhelmed with lust for the accumulated wealth. He needs
wealth for enjoyment, and so develops delusive attachment to it.

Now he strives for preserving his wealth and sometimes his savings become
huge and grow to a big quantity. He lives in luxury, heaps of wealth.

The accumulated wealth generates ambition in many people. This is an
objective truth. Such wealth has three phases: acquisition, enjoyment and
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destruction. Here the third phase is shown as an inevitable consequence.
Sometimes the relatives divide his big savings among themselves; sometimes
it is stolen by the thieves, or confiscated by the king (or the state), or lost, or
destroyed,19 or reduced to ashes when the house is on fire.

2.69 iti se parassa atthde kidraim kammaim bale pakuvvamane tena
dukkhena midhe vippariyasuvei.

In this way, the ignorant person engaged in cruel acts for the sake of others
~ is bewildered by his suffering and has a setback (i.e. loss of fortune).

Bhasyam Sttra 69

The ignorant person commits cruel deeds for earning money mainly for the
members of his family. On account of the cruel and heinous deeds, he incurs
suffering and is deluded™ by it. Consequently, he falls into mlbtortune In
other words, while hankering after pleasures, he meets suttermg

2.70. munini hu eyam paveiyam.

This has been proclaimed by the Jina.

Bhasyam Sittra 70

This truth has been revealed by Lord Mahavira, the omniscient ascetic.

2.71 anohamtara ete, no ya ocham tarittae, atiramgama ete, no ya tiram
gamilttae. aparamgama ete, no ya param gamittae..

They do not cross the flood of suffering, nor are they able to. They do not
cross on to other shore, nor are they able to. They donotgo to the opposite
bank nor are they able to.

Bhasyam Siitra 71

The cruel people attached to their possessions are unfit to cross the stream of
suffering, that is, they are incapable of overcoming the flood of suffering in
the ocean of Samsara. They cannot cross to over the other side of that tide to
reach the other bank. Such people cannot reach the end of the ocean of
suffering. ,

There is internal relationship between possession and cruelty. With the
increase of possessions there is decrease of the tenderness of heart and
increase in cruelty. The history of mankind stands witness to this. Tenderness
of heart is the way to freedom from suffering. Cruelty creates problem in
social relations and hinders one from crossing the ocean of suffering.

2.72 gyanijjam ca aydya, tammi tthane na citthai.
vitaham pappa kheyanne, tammi thanammi citthai..

Accepting the acceptable (non-possessiveness) the ignerant person
does not stick to it. Having access to the untrue (i.e. possessiveness), he
sticks to it.
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Bhasyam Sutra 72
Here ‘accedptable’ stands for non-possessiveness. A person ignorant of

himself accepts non-possessiveness, but does not stick to it. On his access to
the untrue (i.e. possessiveness), he remains addicted to it.

A person ignorant of himself is not capable of avoiding his clinging to
possessions of worldly objects. Sometimes, somehow he even accepts the
acceptable, but in the absence of the power of discrimination between soul
and matter, he does notadhere to it which is possible only on the acquisition
of the power of discrimination.

2.73 uddeso pasaggassa natthi.

There is no designation for the seer.

Bhasyam Siitra 73

The person who sees the objectives truth is a seer. There is no designation

for him. Designation means the description, for example, the naming of a
person as happy, miserable, angry, proud, deceitful, greedy, rich, poor etc.

The seer transcends such designations and always experiences his self-
. . 22
nature and avoids conceptual vagaries.

2.74 bile puna nihe kdmasamanunne asamiyadukkhe dukkhi
dukkhanameva avattam anupariyattai — tti bemi.

Anignorant person is but full of affection. He desire for pleasurable things.
He suffering is not mitigated. Being miserable, he rotates in the whirl of
suffering — Thus do I say.

Bhasyam Sttra 74

Aperson who is ignorant and not a seer is filled with affection and desires for
sensual objects. He is not able to calm down his suffering arising from sensual
objects and possessions. With unmitigated sufering, he lives in miserable
condition. Because of his physical and mental suffering, he revolves in the
whirl of miseries.

The ignorant person is disignated as happy, miserable, angry etc.”’

Reference:

1. Feeling of happiness in practicing self-discipline and detachment from sensual
pleasures result in development of the self and bliss. The feeling of being sick
in asceticism and hankering after sensuality result in degradation of the Self as
well as loss of bliss. Hence, a sidhaka is advised to avert his mind from such
feeling of sickness.

2. (a) Acaranga Cami, p. 58: anana jaha abhilasita ahitapabitti.

(b)  Acaranga Vrtti, Patra 102 : ajfia — hitahitapraptipariharartipataya
sarvajfiopade$ah, tad viparyayah anajia.
(c)  Apte, ajid — to know, understand, perceive etc.
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10.
11.
12.
13.
14.

15.

16.

17.
18.

19.

20.

21.

22,
23.
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Cf. Gita, 2.62— dhyayato visayan pumsah sangastestpajayate.
Acaranga Vrtti, Patra 104:

tithiparvotsavah sarve, tyakta yena mahatmana,

atithim tam vijaniyacchesamabhy dgatam viduh.
Acaranga Carni, p. 61 : kivina vigalasanra.
Ibid, p. 61, samana caragati.
Prastutagamasya racanakaile aryaSabdah utkarsam praptah, aniryasabda$ca
apakarasam gatah.
Both the words $atam and satan mean wearing off. Apte : $atah — destroyed,
$atah — cut down.
Acaranga Carni, p. 65.
Acaranga Vrtti, Patra 108.
Abhidanacinatamani, 3.130;6.65.
Sthananga, Vrtti, patra 339
Acaranga Ciirni, p. 65 : saimo—kutthi
(a) Acaranga Carni, p. 65 : $abalatvam — siti.
(b) Acaranga Vrtti, Patra 108 : $abalatvam S$ivatralaksanam.
Apte : raktakam — A red garment.
Ratnakarandaéravakacira, 89
adya diva rajani va, pakso masastatharturayanam va,
itikalaparicchittya, pratyakhydnam bhavenniyamah.
See Ayaro, 2.151.
The truth the Happines is loved and sufferings loathed has been discussed here
in the context of acquisitiveness. One who amasses wealth endeavours to get
rid of his miseries and acquire happiness. While doing so, he does not care if
he ruins the happiness of others. He forgets the fact that just as he like happiness
and loathes sufferings, others also do so. In the field of commerce and trade,
dishonesty and exploitation practised in society are nothing but the results of
losing sight of the above fact. Bhagvan Mahavira has repeatedly stressed this
point and admonished that conduct should be based on the precept of self-
equality.
Acaranga Carni, p. 69.: nassati cauppayadi sayameva, ..... vinassati jam vina
paribhogena kilena vinassai .... ahava navae bhinnae savvam vinassai.
Acaranga Vrtti, Patra 112.
rigadvesabhibhutavat, karyakaryaparanmukhah, esa mudha iti jieyo,
viparitavidhayakah.
Just as the fruit of the mango is called mango, the seed of the mango is also
called mango. Similarly, just as adverse circumstances are also called sufferings.
Those philosophers who see no chain relationship between cause and effect
cannever eradicate the root cause of unhappiness. Consequently, it perpetually
recurs resulting in stupification.
See, Ayaro, 2.185.

See, Ayaro, 2.186
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Suprabhatam: A Didactic work of
Acirya Mahaprajiia

— Lopamudra Bhattacharyya

Acarya Mahaprajfia is an eminent philosopher in modern
times. In postindependence period Acarya Mahaprajna’s thinking
enriched the Sanskrit literature in both the ways, quantitative and
qualitative. His style of expression is simple but subject matter
never leaves the spontaneous elasticity of logical manner. He is
the Acarya of the Terapanth Jain sect of Svetambara Jain
community. His perfect life style is worthy to his perfect thinking.
Here one of his books named as Suprabhatamis being reviewed
as a post independence composition in the field of Sanskrit
literature. In the introduction about the book some vital points
are being discussed. The name Suprabhatamsimply means - ‘good
morning’. Morning has a special significance in human life. The
phrase ‘morning shows the day’can justify the value of morning
for a day. Morning is the beginning of a day, nota day means aday
only, but the beginning of the duties to the world around of a
human being, ratheritis to be said, a prerogative achievement of
birth. Every beginning has an end and is related with the result
directly. So a good beginning is the mostimportant condition for
the bestresult at the end. Here the name Suprabhatamis not only
a language generally used for exchanging of greetings within the
sphere of social life but has a philosophical value to which
Mahaprajfia points blank.

Right conduct is the essential quality for a human being.
The idealism is constructed upon the basis of two main theme- a)
philosophy of idealism, b) to follow the philosophy in practical
lifein a professional manner. In modern times itis easily seen that
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asocial being has his own philosophy but the lacking lies in effortlessness
reflecting his philosophy in practical life. Jain philosophy strongly believes
in right conduct and therefore it is very natural for someone who attains
right conduct he must know the evil and good sides of conduct with the
knowledge of philosophy of idealistic nature. In contemporary social
perspective the book Suprabhatam introduces the easiest methods of
rectifying one’s conduct and thus it meets the need of personality
development too.

Though the book is subjected to the common pecple and most of
them are hardly familiar with the name of Sanskrit only, but Mahaprajfia’s
inner effort to turn the face of people to their original culture by composing
the book in Sanskrit language, which draws our attention to his social
responsibilities and duties. Free style of sentences and its narrative
character easily attract the interest of common people. His remodeled
philosophy and new style of thinking is the matter of great interest of
scholars in it. Already some of the points have been discussed in
introductory portion; here in the main part many other different matters
are being discussed. Among them the most important point is the theory
of bondage of karma. It is due to the fact that entire Jain philosophy is
centered into karmictheory. Without karmano worldly activity can persist.
So the whole matter of this book also is based on karma theory. After
going through the whole book and a deep study, it can be concluded that
every deliberation has a hidden form to the cause of bondage of karma.
Generally five causes are considered for the effectiveness of karma, they
areas 1. mithyatva?2. avirati3. pramada4. kasayaand 5. yoga, again they
have their subdivisions. mithyatvameans improper knowledge, kasayais
known as enemy (ripu), and the meaning of yoga is initiation to the
activity. mithyatva has five classes-1. ekdnta mithyattva 2. vinaya
mithyatva3. viparita mithyatva 4. samsaya mithyatva5. ajiana mithyatva.
And likewise kasdyahas four classes- 1. krodha(aversion) 2. mana(pride)
3. maya(deceit) 4.Jlobha(greed). Yogahas three classes- 1. mana yoga2.
vacana yoga 3. kaya yoga. (See chartin pages 86-89)

Right conduct is the base of Jain Philosophy. As worldly affliction
has been the ever- lying problem in human life, it has been the most
important part of arduous practices and philosophies that prescribe the
path to overcome through. In this context bondage of karmahas a profound
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role. Jain Philosophy prescribes the path of performing right conduct to be
independent from affliction by conquering over the bondage of karma.
Thus, to perform right conduct, apprehension of the nature of bondage is
the only condition that leads to the goal of attaining total freedom. That is
why four successive stages of attaining right conduct are stated in Jain
Philosophy, these are, 1. knowing about bondage, 2. knowing the source
of bondage, 3. knowing the state of final liberation and 4. knowing the
path (of final liberation). The deliberations in this book are in no way
exception to the prescriptions of the canonical texts. Though the teachings
and code of conducts stated in the canons are mainly prescribed for the
monks but the lay people live in a social circumstances, follow these rather
in lighter manner. Otherwise the teachings will not be conducive with
their life style and hardship of teachings will become a great burden for
the people, and resultantly they leave them instantly rather to follow them,
because people generally find social value and logical proof before
endorsing their favour in it, which be performed in an easier manner.

Every dictum of Suprabhitambears dual meaning— on one hand
it shows every pros and cons and what, why, and how about an evil thing
and on the other - to exclude them from their lives. In this order some
small vows are suggested in this book, which are the lighter state of great
vows, specially obtained by monks.

All the teachings of this book follow the rules of twelve anuvratas
including three gunavratasand four siksavratasalong with five fold main
vows. Knowledge without proper action cannot meet the need for
betterment, so right conduct with knowledge brings together great vows
and small vows accordingly.

Suprabhatamis not only the means to compensate social damages
butitis meant for spiritual teaching. Mahaprajfia treats it by the examples
of herbs in some of his deliberations. These are all related to Ayurveda.
His special mention on the three humors of the human body are — vata,
pittaand kapha. Without achieving command on the self, a bitof any kind
of development cannot be possible, so to gain the command on the humors
—is the only way there. These humors are the controller of our all types of
actions whether itis a social dealing or itis a personal business. So Acarya
Mahaprajfia only indicates about the humors by the way of examples of
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Chart

Sl. 1 2 3 4 5 6

1. ajfian vinaya ekanta viparita samsaya  krodha

2. avivekah satyasatyo  a$isto antadrstih antar mastiskam
paramam vivekah vyavaharah 1 Feb. virodhah  raksaniyam
kastam 16]Jan. 2 Feb. 24 Feb. 12 April
Jan.

3. viveka — anagrahi viparyayah asamyak —
eva labhate 8 April prayogah
saphalyam satyam 30 April
4 Jan. 7 Feb.

4.  laksyam — — vicitroyam — —
spastam vyamohah
kuru 30 April
22 Feb.

5.  durbalatayah — — — — —
paridhanam
22 March

6. niyamanab- — — — — —
hijfiata
30 March

7.  sabdaranyam — — —_ — —
mahajalam
31 March

8. kasyadosah — — — ’ — _
1 April

9.  ajfianasyanaika - — — — —
panthah
13 April

10. ajfianam -— —_— — — —
khalu
kastam 21 April

11. milam — — — — —_
sifica
25 April

12. — — — — — —

13. — — — — — —

14, — — — — — —
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7 8 9 10 11 12
mana maya lobha niti pramada social affairs
jnanalava koyam asaktih asthayah marchayah $abdanvesanam
durvidag- svabhavah 13 Feb. adharah mahatmyam  31Jan.
dhata 2]Jan. 3 Jan. 17 Jan.
11 Jan.
kiyanaha- keyam atimaha-  yadrSayah  kriyasinyam  antadrstih
mkarah maya tvakamk tadrsah jiianam 1 Feb.
12Jan. 5]Jan. sa23Feb. 26]Jan. 18 Jan.
asisto sada artha atmajkyam  kathamun- cintaniyah
vyavahdrah  grahita lubdho 29Jan. mattas praénah
2 Feb. 14 Jan. janah yatiravaptih 4 Feb.
13 March 23Jan.
mithyabh- istapattih kim dha- yadrsah dhanameva apamanam
imanam 24 Jan. nam aharah tadr- sarvasvam laghuta
5 Feb. 6 April $ahvyavah- 28Jan. hetuh
arah 3 Feb. 18 Feb.
andhah asisto lobhasya avasaro sam$ayatma ko bhedah go
ahamkarah vyavaharah mahatm- balavan vina$yati gopalakasya
12 Feb. 2 Feb. yam 9 April 9 Feb. 6 Feb. 17 Feb.
- aho mohasya — bandha andhah samayajityah
mahatmyam moksayoh  ahamkarah 19 Feb.
17 March rekha 10 Feb. 12 Feb.
— pratibimbasya — kupaman-  kalpanikad-  vakcatiryam
mitlyam dukah uhkham 20 Feb.
24 March 11 Feb. 18 Feb.
— unmatta — andhah atimahatva laksyam spastam
cestitam ahamkarah  kamksa kuru
3 April 12 Feb. 23 Feb. 22 Feb.
— mohasya — gantavyam  tarkasya pitra tulyah
vilasah ko janati sima putrah
5 April 14]Jan. 5 Mar 18 March
— ahojadyam  — svasya pra- vismrtih vyaktivadasya-
18 April tyabhijfia smrtipatrasya layah
15 Feb. 11 March 29 March
— svapnah — anuvam- upayogah mastiskam
23 April sikata siddherdva-  raksaniyam
16 Feb. ram 16 March 12 April
— dhanon- — asimnah atibuddheh kidrso
madah milyam parinamah vyamgah
27 April 21 Feb. 20 Mar. 15 April
— — — antarviro-  alasyam par- keyam durbalata
dha24Feb. amamsatruh 19 April
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Sl 1 2 3 4 5 6

16. — — — — — —
17. — — — — — —
18. — — — — — —
19. — — — — — —
20, — — — —_ — —
21, — — — — — —

23, — — — — S —

24, — — — — — —

25, — — — — — —

26. — — — — — —

27. — — — — —_ —

28, — — — — — —

29. — — — — — —
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12

10 11
samkalpa viparyayah
Saktih 8 April

25 Feb.

samagrata  sudurlabham
sapeksah maunam
samyak 17 April
nirnayah

6 March

balalila pramadah
8 March 22 April
kim dhanon-

duskaram madah
9 March 27 April

kobhedah —
12 March

asatya- —
maparadha
bijam

25 March
paradarsanam—
dunkhavaham

2 April

vicitram —
sahacaryam

4 April
anvesanasya —
milyam

7 April
diradarsitvam —
10 April
atmadipa —
bhava

14 April
vicitravir- —_—
odhabhasah

16 April
milyam —
pasya

24 April

katham —
bhauma

praptih

26 April

svarthi —
janah

29 April

koyam rosah
28 April

svarthijanah
29 April

pravancanam
1 May

2003 [
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nima, amalakaand many other herbs for the purpose of common people.
The actual purpose was to teach general people how to have the control
over their behaviour, which is further controlled by three humors vata,
pitta, kapha. A chart on this matter is given below.

vata life  air (prana) pranahasthe ability to being (sat)
moveout thoughts and
perceptions

pifta light fire(tejas) tejashasthe power to conciousness
digestideas or imotions (cit)

kapha love water (0jas) ojasmeans underlying bliss
strength works as the (&nanda)
underlying fluid energy

reserve for the entire psy-
cophysical being, our und-
erlying capacity for patience
and mental endurance.

As far as the clarification about the qualities of these herbs and
other Ayurvedicingredients are concerned, they are the examples for ideal
behaviour and action which are to be rectified if there is any wrong in
one’s part.

Meditation is an integral part of spirituality, as spirituality is the
basic need of every human being; meditation has a prime value to the life
of human being. In the last phase of the 2" volume of Suprabhatam-the
context of meditation has taken place. Meditation of aural colours is
described here. Each colour has its own identity in terms of its
representation for zodiac signs. These colours have a very close relation
with the three faffvas(elements) those are — air, fire, and water, which
are again the signs of three humors of human body —vata, pitta, kapha.
Ayurveda, Tantra, and Yoga scriptures teach that —imbalance in three
humors causes diseases and also responsible for imbalance in rational
behaviour, actions of a human being. Thus these particular types of
meditation can help us to control the humors and to normalize our internal
and external actions accordingly.

In this order he also prescribes some Tantric practices in some
particular centers like, ananda kendra, jyoti kendraetc. The practice of
Japaon these centers is a joint action of Tantric and Yogic practices. The
beginning of a day starts from dawn and then morning, and this time is
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suggested as best for practicing Yoga. Above said practices can afford bliss
(from anada kendra), consciousness/knowledge (from jyoti kendra),
peace (from $anti kendra) and so on. Thus Acarya Mahaprajiia included
them in Suprabhatam, in his teachings for every morning. These all are
meant for personality development, and so the part of value education for
asociety. So the outcome of the study of the book Suprbhatamis: —

Acarya Mahaprajiia introduced a new dimension of solemn resolve
within the concept of sadavasyaka. Lord Mahavira in his time prescribed
some rules more prominently than his predesessors, and placed them
within the great vows— those are ratribhojana viramanaand brahmacarya.
Suprabhatam and its qualities strongly propose its worth to be included in
the series of sadavasyakafor the laities.

Code of conduct has a special significance in austerity while
discipline has an importantrole in a civilized society. Suprabhatam contains
all the values of Jainism. Though core philosophical objects and tenets are
not easily digestible, but this book has accomplished its responsibility
with more efficacy and effectiveness. Suprabhatamrecollects the data of
canonical texts like Nayadhammakaha, Uvasagadasa, Dasaveyaliya,
Uttarajjhayanain a sense, itis worthy to be categorised within the section
of canonical texts. Even then its style is as just the fragments of narratives.
Suprabhatamis the first composition in its own category where the toughest
subject matters are formed in a short agreeable manner for easy gripping.
Thus itis a unique effort to meterialise the philosophical concept within
the human being.

The speciality about the book Suprabhatamis, itisidentical with
the narrative ethical literature like Paricatantraand Hitopadesain nature,
butits horizon is wider than them. Paricatantraand Hitopadesa are aimed
todeal with child psychology particularly, while Suprabhatamis composed
with the greater objective to meet the need of society and the interest of
all ages.

Anuvratas, the little vows are established as the code of conduct for
house-holders specially. Suprabhatamhas given a new dimension with a
precise list of dos and don’ts to it that the little vows can be observed very
smoothly in practical life.

One of the very famous slogans of Ganadhipati Tulsiis ‘sudhre
vyakti samaj vyakti se, rastra svayam sudhrega, (The way of over all rise of
anationis only possible by the social consciousness, which comes through
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the way of personality development of each person). Being the successor
of H.H.Tulsi, Acarya Mahaprajiia delineates to establish the will of
H.H.Tulsi in true sense. In this way Acarya Mahaprajna has been able to
expand the limit of 12 fold vows by making its limit the sky. Suprabhatam
is a unique gift to every kind of human being from Acarya Mahaprajiia
where he listed all the compulsories with great care for every single day
the life of a human being contains.

Change is an eternal phenomenon and acceptance of modifications
is the only way to survive within the unknown circumstances in a better
way. The effect of changes in time can be watched from the changed mode
of social circumstances. As aresulta movement of social recovery from
the grass root level becomes necessary. At that moment renovation stands
the only way to preserve the cultural, social and personal values in their
intact condition. From the composition of Suprabhatamitis very clear
that Acirya Mahaprajiia realized the truth very easily and thus he
composed the authentic book in the name of Suprabhatam.

In his book more often the story of god contextually has been
discussed. Jainism neither accepts the authority of god nor considers the
concept of the super-spirit away these are as depicted in Hinduism. Even
then Acarya Mahaprajiia mentions the examples related with god and
super-being is the sign of his broadness in views, which again works like
a bridge within the different culture and plays animportant role for integrity
in various religious faiths.

To give the modern outlook Acarya Mahaprajfia has given an
account of social relations that we can cure the injury with care by knowing
the right place where the lacking lies. Some of the current problems are
being mentioned here, against which Acarya Mahaprajiia moves for
vigilance. They are ~ keyam durbalata-19Apr. svarthi janah-29apr.
pravancanam-1May. etc. Thus Acarya Mahaprajiia collects the gems- and
strings the bids into and presents the valuable gift to every human being.

Lopamudra Bhattacharyya
Jain Vishva Bharati Institute
Ladnun - 341 306
Rajasthan
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A Review Article

Dietary Management of Peptic Ulcer

— Dr J.P.N. Mishra

Peptic ulcer is a break or crate-like lesion in the gastric or
duodenal mucosa that arises when the normal defensive factors are
impaired or are overwhelmed by aggressive luminal factors such as
acid or pepsin. By definition, ulcers extend through the muscularis
mucosae and are usually over 5 mm in diameter. Ulcers occure five
times more commonly in the duodenum, where 95% are 1n the bulb or
pyloric channel. In the stomatch, benign ulcers are located most
commonly in the antrum (60% ) and at the junction of the antrum and
body on the lesser curvature (25%). Ulcer occur slightly more
commonly in men than in women in the ratio of 1.3:1. Alghough ulcer
can occure in any age group, duodenal ulcers most commonly occure
between the age of 30 and 55, where as gastric ulcers are more
common between the ages of 55 and 70. Ulcers are more common in
smokers and in patients receiving Non-steroidal Anti-inflamatory
Drugs (NSAIDS) on a chronic basis. Alcohol and dietary factors
also appear to cause ulcer disease. The role of stress is somehow
mysterious. The incidence of duodenal ulcer disease has been declining
dramatically for last 30 years, but the incidence of gastric ulcer appears
to be increasing, perhaps as a result of the widespread use of
NSAIDS.'

Etiology

The disease was once thought to be due to over secretion of
acid by the stomatch, but the cause is now known to be more complex.
Everyone secretes acid which is an essential component of gastric
juice and required for proper digestion. But only 10% people develop
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peptic ulcer disease. It is believed that peptic ulcers result from disturbed
balance between production of acid and thick mucus that protects the intenstinal
Iining.
There are several adverse influences on this balance as follows®:
e Serve injuries or emotional stress can increase acid secretion and
cause superficial erosion of the stomach lining.

e Abnormal contractions of muscles in wall of the gut may push acid
or bile into parts of the gut where they should not be, to damage and
ulcerate the lining membrane.

® The Helicobacter pylori (H. Pylori) is a spiral gram negative rod
that resides beneath the gastric mucus layer adjacent to epithelial
cells. It causes chronic mucosal inflammation with lymphocytes,
making stomach and duodenal linings more susceptible to ulceration.
It was previously thought that there was an inherited tendency to this
disease, but now it seems more likely that H. pylori infection that
family members share.”® Although the pathogenic mechanisms of
ulce formation by H. pylori are unclear, its importance in ulcer
formation is undeniable.

® There ate 10-20% prevalance of gastric ulcers and a 2-5% prevalance
of duodenal unlcers in chronic NSAIDs users. The relative risk of
gastric ulcer is increased 40-fold, but the risk of duodenal ulcer is
only slightly increased. Aspirin is the most ulcerogenic NSAID. The
risk appears to be dose related, with some risk even at doses as low
as 325 mg every other day. Newer NSAIDs such as nebumetone
and etodolac may be associated with a reduced incidence of ulcers
because of relative sparing of gastric mucosal prostaglandin synthesis.
It is now apparent that NSAIDs may also cause small intestinal
ulceration and perforations, colitis, colonic strictures, and esophagitis.

Symptoms and Signs

Epigastric pain (dyspepsia), the hallmark of peptic ulcer disease, is
present in 80-90% patients. Hower this complaint is not sensitive or specific
enough to serve as areliable diagnostic criterion for ulcer disease. The clinical
history can not accurately distinguish duodenal from gastric ulcers. Less than
one quarter of patients with dyspepsia have ulcer disease at endoscopy.” Up
to 20% of patients with ulcer complication such as bleeding have no antecedent
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symptoms (“‘slient ulcers”). In patients with NS AID induced ulcers, upto half
are asymptomatic. What is more trouble some is that upto 60% of patients
with complications do not have prior symptoms.

Pain is typically well localized to the epigastrium and is not severe. Itis
described as gnawing, dull, aching, or “*hunger like”. Classic features of peptic
ulcer pain are rhythmicity and periodicity. Rhythmicity means that the pain
fluctuates in intensity throughout the day and night. Approximately half of the
patients report relief of pain with food or antacids (especially duodenal ulcer)
and a recurrence of pain 2-4 hours later. However many patients deny any
relationship to meal or report worsening of pain. Two third of duodenal ulcers
and one-third of gastric ulcers cause nocturnal pain that awakens the patient.
A change from a patients typical thythmic discomfort to constant or radaiting
painreflect ulcer penetration or perforation. Most patients have symptomatic
periods lasting upto several weeks with intervals of months to years in which
they are pain free (periodicity). Nausea and anorexia may occure with gastric
ulcers. Significant and weight loss are unusal with uncomplaicated ulcer disease
and suggest gastric outlet obstruction or gastric malignancy.

Dietary Management

Although the drugs used in the treatment of peptic ulcers are
tranquallizers, antacids, antispasmodics and anti-inflammatory drugs, nutrition
and daily diet play very significant role in managing the sequential aggrevation
of its effect. The dietary regulations aim at relief of pain, healing of ulcer and
prevention of recurrence of the disease. The principles of treatment are: (1)
Mental and psychological rest, (2) Administration of pain relieving medicines,
(3) Strict avoidance of smoking and drinking of alcoholic drinks, coffee etc.
and (4) Feeding of the patient with milk and a bland diet rich in proteins in
small amounts at regular intervals. (Table - 1)

Nutritional Requirement ">
Calories: The calorie intake should be adequate according to age, sex and
occupation.

Proteins: The protein intake should be about 50% higher than the
recommended allowances. Atleast 50% of the dietary proteins
should come from milk.

Fats: Fat should be incorporated at optimal level providing 40% of
calories in the diet. About 50% of total intake should be provided
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by milk and remaining by vegetable fats rich in essential fatty
acids e.g. sesome oil, sunflower seed oil etc.

Carbohydrates: About 40% of the calorie requirements is provided by
carbohydrates. Only milled cereals with low fibre content should
be consumed. The vegetables consumed should have alow fibre
content.

Vitamines: The diet should contain all the vitamins in adequate amounts.
One multivitamin tablet providing the daily requirements of all
the vitamines and 500 mg of ascorbic acid should be consumed.
Vitamin C has been reported to hasten the healing of ulcers.

Condiments and Spices: They should be completely avoided, as they tend
to irritate the gastro-intenstinal tract and aggravate the ulcer.

Beverages: Beverages such as coffee and tea stimulate gastric secretion,
so they should be minimised. Week tea with plenty of milk with
Cocoa, Maltova, Bournvita etc. are premitted.

Alcoholic drinks: Alcoholic drinks should be completely stopped as they
stimulate gastric secretion.

Table 1 - Foods permitted and not permitted in Peptic Ulcer:

Foods permitted Foods not permitted
1. Milled cereals (milled, refined Whole cefeals and whole millets
wheet flour and semolina
2. Dhal (decuticled split legumes) Legumes with husk
3. Mik Vegetables containing fibre, raw
onions garlic etc.
4. Tender vegetables free from fibre =~ Spices and condiments and pickles
5. Fruits (non-acid) without fibre Meat
6. Fatsandoils Fried food
7. Sugar Alcohol, Acid and fibrous fruits,
chewing tobacco etc.
Diet

Diet is the most important factor in the treatment of peptic ulcer. The
important aspect in the dietary treatment are: (1) Quantity of food given at
each feed, (2) Intervals of feeding, (3) Neutralization of acid, (4) Inhibition of
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acid production, (5) Avoidance of foods rich in fibre and (6) Avoidance of

gastric stimulants.

Quantity of Food: The quantity of food given in a single feed should be
small viz. 3-4 ounces and gradually increased as the intervals
between the feeds are longer.

Intervals of Feeding: Initially, feeding with milk may be given at hourly
intervals. This is essential as pain recurs in the empty stomach.

Neutralization of Acid: Foods such as milk and egges have a high acid
buffering capacity. By frequent feeding with milk, neutralization
of acid in the gastric content is achieved.

Inhibition of A cid Production: Cream, vegetable oils, butter and egg yolk
inhibit gastric secretion and reduce motility.

Avoidance of fibrous foods: Foods rich in fibre such as whole cereals and
their products, whole legumes and vegetables rich in fibre should
be strictly avoided, as these tend to irritate the storach in increase
gastric motility.

Avoidance of Gastric Stimulants: Some beverages and food products which
stimulate gastric secretion should be avoided. They include
caffine containing beverages (coffee, tea and cola beverages),
alcoholic drinks, spices and condiments, meat extractives and
meat soup.

Types of Diet

Three main types of diets have been used in the management of peptic
ulcer (Table 2).

Table 2 - Diets used in the treatment of Peptic ulcer

SI. Name of Diet Particulars
1. Sippy’s diet and its Hourly feeds of milk, cream and
modification by Hurst olive oil with antacids medication
2. Lenhartz diet Fluid diet based containing milk and eggs
Meulengracht diet A minced bland diet containing milk, egg,
meat and fish (mixed and strained) - Given
once in 2 hrs.
4. Anderson Diet Mixture of milk, cream, dextrose and gelatin.

Source : Essentials of food and Nutriton by M. Swaminathan
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L. Sippy’s Diet and its Modification by Hurst

Sippy used a mixture of milk and cream (3:1). The feed is to be given
in small amounts (100 to 150 ml) at hourly intervals. The total quantity of milk
used per day may vary from 1000 to 2700 ml and cream 600 to 900 ml. Since
the intake of milk fat and cholestrol are high on such diets, the diets cause a
marked increase in triglycerides and cholestrol level in patients suffering from
peptic ulcer and atherosclerosis. In order to avoid the atherogenic effects of
cream, Sippy advocatd the use of olive oil. Later workers (Mc Hardy , 1964)
found a “filled” milk product based on skim milk, refined soyabean oil, vitamins
A and D to be highly satisfactory in the treatment of peptic ulcer. This product
brought about a reduction in serum triglyceride and cholesterol levels in patients
suffering from atheroscleosis

I1. Lenhartz Diet

Lenhartz used a mixture of milk and eggs with a view to increase the
protein intake. This diet is richer in saturated fats and cholesterol than Sippy
diet and hence is likely to cause considerable increase in serum triglyceride
and cholesterol levels in patients suffering from peptic ulcer and
atherosclerosis.

I11. Meulengracht Diet

Meulengracht (1939) used a *‘pure diet”” based on meat, fish, milk and
eggs. The meat and fish were minced and strained in a waring blender (Pureed)
so that may be fed along with milk. The diet provided variety and increased
the protein intake to about 120 to 150 g. per day.

IV. Anderson Diet

Anderson (1942) suggested a diet containing a mixture of milk, cream,
dextrose and gelatin. Gelatin was added to increase the protein content. The
formula contained per litre the following ingredients - milk 900 ml, cream 100
ml, dextrose 60 g and gelatin 50 g. The protein content of the diet was about
75 g per litre. About 1.5 to 2 litre of the diet can be given daily in small
amounts (100 to 120 ml) at hourly intervals.

V. Formula Based on Soya and Peanut Milk

For patients who are allergic to animal milk, a blend of soya and peanut
milk containing dextrose and gelatin can be used.
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EMPOWERMENT
Knowledge is Power
Empower the People

— Pratibha J. Mishra

“Empowerment is a continuos process that enables people
tounderstand, upgrade and uses their capacity to better control and
gain powerover their own lives. It provides people with choices and
the ability to chooseas well as to gain more control over resources

“the need to improve their conditions” (UNICEF, 1996)

Promoting Popular Participation and Empowerment willrequire
changes in institutional practices and social relations. What
changeshave been successfully promoted throughParticipation &
Empowerment projects at a) the national level (for example:institutions,
laws, Gov. policies and programmes, -all with the goal toof supporting
equality between women and men); b) the development co-operation
programme, and c¢) the NGO/CBO itself(its procedures and
structures).

Empowering an individual is to facilitate a process, the end result
of which is to help the individual gain a sense of worth, confidence,
and competence. Johnson and Johnson (1997) described a basic

- method by which an empowerment process can be launched. The

idea is to allow the individual to experience the power that comes
from making a choice. The group leader could facilitate this by helping
members develop a variety of alternatives and flexibility in helping
the client through a decision-making process.
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Empowerment has always been highly motivating and extremely
efficient. It is little used because most leaders desire power and control over
efficiency. Today’s narrowing profit margins are forcing the adoption of
empowerment. Throughout history, empowerment leadership was
implemented when “‘getting the job done” had priority over control.

And the ultimate outcome of empowerment is a community “‘worthy of
the best we humans have to offer” (Terry, 1993, p. 275).

Block (1987) refers to the essence of empowerment as enacting
the vision. He further explains that definition with his insights that we must
develop a personal vision of greatness and must balance autonomy and
dependence. It takes courage, too. Although the following discussionis directed
for the most part to individuals, these same elements direct the empowerment
of organizations and groups.

This first step in choosing empowerment implies that, like it or not,
leadership to achieve our vision is solely up to us. If we are unwilling to
choose a vision of greatness, we are really saying that we are willing to stand
on our laurels. The added benefit of having a vision is that we have given
meaning to what we are doing. And meaning seems to be an important
component for reclaiming our human capacity.

Itis generally agreed that without vision there is no change. Individuals
and organizations tend to resist change, especially change as pervasive as a
new vision (Nanus, 1992). Recently, Nanus (1995) made a stronger point by
saying that even though group members resist change and persist in notrocking
the boat, ““it can be downright dangerous to your organization’s future health
and vitality” (p. vi).

In order for organizations to be transformed and empowerment to be
actualized, we will need to assure that when control has been offered that we
confront our own wishes to be dependent and examine the choices we really
have. Block (1987) claimed that “the most popular fictional character in
organizational life is they” (p. 154). Dependency is often expressed through
talk about “‘they”’—they won’t make up their minds, they don’t want to hear
problems, they just want solutions. This “chorus of nonresponsibility” is
understandable—it’s learned. But the alternative is available with careful self-
reflection

To take the empowerment road, we are not choosing the easy route.
Because we have the innate sense to take the safe path, we have to become
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comfortable with danger and unpredictability. The safe paths lie in rationality
and data, in following the norms, in simply following the rules. It is true that
dependency is often rewarded. So our integrity will be tested when we act
with courage to achieve our vision. These acts will include such things as
facing the harsh reality of the situation, examining our own contribution to
problems, and putting our authentic view into words in a straightforward
manner. And, of course, our courage is expressed best when others are
treated well.

There is no guarantee that what we have set out to do will work, but we
have made the commitment because we chose our vision of greatness with
care and with the realization that we had to do it to be true to self. Our doubts
and pessimism will sometimes get in the way. But we will carry on because we
choose to live in a way that gives real meaning to our lives. “We are most free,
and most fully human, when we are faithfully and consistently living in
accordance with the highest values we have recognized and noblest aspirations
we have embraced... Consistency of the highest sort is empowerment”
(Morris, 1994, p. 154).

Kouzes and Posner (1995) also connect empowerment to enactment:
“Credible leaders choose to give [power] away in service of others and for a
purpose larger than themselves. They take the power that flows to them and
connect it to others, becoming power generators from which [others] draw
energy” (p. 185).

The danger in articulating empowerment as a mission is that the concept
will not be supported with the kind and depth of education that will move it
from a fad to a sustained behavior. The module, Leadership: Reflective
Human Action, is intended as an educative tool. The challenge is, therefore,
to make leadership development a priority and reflective human action part
of the infrastructure

THE CASE FOR EMPOWERMENT

Definition: empowerment is not “giving power to people” — people
already have plenty of power (in their wealth of their knowledge and
motivation); rather it is releasing the knowledge, experience, and motivation
they already have - empowered people are independent (in their thinking and
economically) = freedom- effectively peace organizations are endeavouring
to empower people = so we better know how- recognizing the world will pass
youby if you do not change is half the battle- if we are to be competitive, our

102 | ] oIl U S 122




organizations have to be places where people are glad to show what they can
do =empowerment starts at the top; but don’t wait for your leaders, empower
yourself- benefits of empowerment: WIIFM = What’s In It For Me = help
everyone reach their potential; make them winners; increased satisfaction;
attitude change from ‘have to’ to ‘want to’; greater commitment; better
communications; more effective decision making; improved quality of service;
reduced operating costs; more sustainable organization

HOW TO EMPOWER

Empowerment has a sense of ownership at its core and it starts with the
belief system of top management- it takes time, itsdifficult, it foreign- leaders
and followers need to learn how- have trust in the journey-

The Three Keys:

1. Share Information;
2. Create Autonomy Through Boundaries;
3. Replace the Hierarchy with Self-Directed Teams and People

1. Share Information:

- share information with everyone

- success depends on team effort = there is no superior and subordinate
(each has different things to bring) '

- information is bringing down walls all over the world = it will bring
down your organization if you do not know how to use it

- trustis crucial for an empowered organization

- make your organization a safe place for people to think and use their
real talents and knowledge

- leaders provide vision; provide a compelling vision and get everyone
involved in clarifying it

- build goals from the bottom up

- shared vision and values = decision making faster and easier

2. Create Autonomy Through Boundaries
- people have to learn new ways of thinking and working together
- boundaries have the capacity to channel energy in certain directions
- you want peoples’ energy to have direction and impact
- for associates to be effective, they must see both the big picture and
their role in achieving that picture
- itis more like being a partner than being told what to do
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vision comes alive when everyone sees where his/her contribution
makes a difference
make them feel important and listen

3. Replace the Hierarchy with Self-Directed Teams and People

ateam of empowered people is far more powerful than a disconnected
set of individuals

everybody acts as a manager (leader)

people think directive behaviour is telling people how to do their jobs,
but our managers put the emphasis on telling us how to manage our
jobs

teach skills for solving problems, managing meetings, managing the
team, and handling conflict

Empowerment comes from teaching others things they can do to
become less dependent upon you

know when not to step in so that somebody else can act

build self esteem — brains

when you give people information and a chance to act like owners
they will usually come through

innovation: permission to take risks, make mistakes, and challenge

_ the way things are done opens up peoples’ abilities to learn and use

their talents (

shift the definition of a mistake from something bad or wrong to an
opportunity to learn and improve = empowers

peoples’ full talents can not be realized unless they feel safe

in an empowered organization position power means very little ...
instead we rely on expertise and relationships and on people taking
responsibility for their own actions

people would rather be magnificent than ordinary = make them
winners

relearn how to take initiative

once people have the information to understand their current situation,
boundaries don’t seem like constraints but rather guidelines for action
structure to release, not inhibit = new rules and boundaries that
encourage responsibility, ownership and empowerment

people can not go from a controlled environment to complete freedom
and autonomy overnight

leadership is not a four letter word (contrary to what most peace
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people believe) — in fact we want to make everyone leaders using
situational leadership.

- empowerment means you have freedom to act; it also means you
are accountable for results

- nothing is static in the empowerment process - the boundaries will
continue to evolve

- people will define goals for themselves, suggest new roles and
improvement

- 4 BasicRules: 1. Clients are #1 (keep them foremost in our actions);
2. look to the organization’s viability/sustainability; 3. be flexible in
making quality decisions; 4. keep others in the organization informed

- turnthe pyramid upside down for operating decisions

- respect (your ‘elders’) (everyone’s opinions)

- don’tgive up = persist

- “Asking Memos” vs. “Telling Memos”

- training for Empowerment

- 4 Stages: 1. orientation; 2. dissatisfaction; 3. resolution; 4. production

- use alot of human relations skills (eg. those people who are ignored
become uncooperative)

- continue to grow, develop, stretch.

Conclusion
- “in the midst of the leadership vacuum, flickering lights of
empowerment shine”
- Empowerment isn’t magic. It consists of a few simple steps and a lot
of persistence.

The best definition of empowerment I have ever heard was:

“An invitation for responsible initiative” by Steve Ewing, company
president) :

This was backed up by his corporate commitment to improve service
quality, clarify the mission and vision and all that. He got some good results
over a period of a couple of years of effort focused on customer service and
perceptions.

More generally, we see these kinds of definitions in the literature:

Empowerment implies individualistic forbearance pyramided upon a
congruent pragmatic organizational ideology. Success requires vertical integrity
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without innuendo and rhetoric and desired behaviors must be imbricated in
and adhered to a completely luminous operational alignment. Flexible
compartmentalization is expected. Individuals must exhibit an emotional
intelligence and fabricate responses congruent with the ideology and
recapitulate with the culture ecologically. Results will be measured.

There 1s often little actual corporate commitment to this kind of initiative.
But, consulting firms will be most pleased to help you construct your customized
model to align with your desired results. Certification is optional. And the
“investment” can be significant.

Cosmetic Empowerment is more common. It is structurally exhibited by
managers as: “Yes, but...”

COMMUNITY EMPOWERMENT WORKING GROUP
DEFINING COMMUNITY EMPOWERMENT

Community empowerment is an elusive concept. The ‘community’ half
is complicated enough, though there is a clearer understanding of community
now than at the beginning of the community empowerment debate. However
the ‘empowerment’ bit has remained problematic. Part of the reason is that
empowerment can refer to either a process of becoming empowered or a
state of being empowered; another part is that there is no easy definition of
what that end state of being empowered is; and a third part is that there are
(at least) two dimensions of community empowerment, the formal and the
informal.

An empowered community is able to take its own decisions and initiatives
on those issues which matter to it.. Where outside decisions affect it, it is able
to exert influence in its own interest on the other decision takers. If frustrated
by the formal decision taking, it has the dder of formal empowerment, with its
lowest rungs close to the powerless end of the spectrum and its top rungs
close to the empowered end. It embraces:

information —the community is informed about what has been decided

consultation — the community is invited to respond to a proposal for
action but without any commitment to acting on the response

Jormal involvement — the community has a defined role in decision
taking on its own behalf but as one interest among several

deciding power — the community has the right to decide for itself and
has the means to implement its own decisions.
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Most of the contemporary discussion of community empowerment
straddles the consultation and formal involvement rungs of this ladder and
there is a reluctance among policy makers to put foot on the fourth rung of a
deciding power for communities.

Informal empowerment depends on the capacity of a community to take
action independently of the state. This power of independent action is usually
demonstrated through organised voluntary action initiated and led from within
the community. The actions taken in this dimension may overlap with the
actions of the official decision taking bodies for the community. For example,
local social enterprises may take job creation or vocational training initiatives,
local social care organisations may provide support services for people who
qualify for publicly funded services.

While constitutionally independent, these community based organisations
may be funded by the state: they then become accountable to the state for
those funded activities. If they become too dependent they may be incorporated
by the state and the community will lose a vehicle for independent action.

Both formal and informal empowerment depend on the community having
the capacity to organise itself, often called social capital.. The community will
not be able to use whate ver formal powers it possesses unless it is able to
articulate its concerns and represent them in formal processes. Equally a
community will not be able to build community organisations unless its
population includes people with organisational skills and knowledge. Usually
the more disadvantaged a community is in economic terms the greater its
difficulty in articulating and representing its concerns and in building
organisations through which to pursue its own objectives.

Both government and non-government contributors to the community
empowerment debate have therefore put a lot of emphasis on building
disadvantaged communities’ capacity to communicate and organise.

Policies to empower communities may focus on the formal or informal
dimensions.

Most public policy is aimed at moving communities within the middle
rungs of the ladder of empowerment and shies away from the top decision
taking rung. The need for capacity building is common to both though the
emphasis will differ with the focus. The interaction of formal and informal
empowerment and capacity building has been relatively neglected.
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priorities of empowerment, social inclusion and security.
These are:

1. For Empowerment — Citizen’s with Agency and Voice

2. For Social Inclusion — Inclusive and A ccountable Institutions
3. For Security — Societies that are Resilient to Conflict

The Empowerment Potential of Internet Use.

“To understand how a group of individuals might engage in different
processes of empowerment, such as utilizing the flexibility of expression offered
on the Internet, we must first understand how individuals and groups are
marginalized and disempowered by social institutions in real life. It is
appropriate to consider marginality, development and empowerment in
conjunction since the concept of development participation has largely been
equated with the betterment of the poor and oppressed. Essentially, all of
these concepts compromise part of a world-view whose terms have largely
been defined by wide range of scholars (cultural analysis, sociologists, political
scientists, etc..). This world-view posits that individuals and groups can be
oppressed and disempowered by other individuals, groups, social institutions
and cultural contexts, and that individuals and groups do have the potential to
empower themselves, to be liberated from these limiting factors. My principle
reference in researching this knowledge base has been Lucia Vargas’ book
Social Uses & Practices: The Use of Participatory Radio by Ethnic
Minorities in Mexico. This work looks at how indigenous ethnic groups
utilized and participated in INI(Instituto Nacional Inigenista) public radio
stations in central Mexico. Thus, the literature that informed her research on
the cultural and development implications of grassroots participation in mass
communication projects, as well as her methodology in reception studies and
ethnography, have guided my understanding of these vital themes.

The writings of Antonio Gramsci and Paulo Freire, Vargas explains, are
principle to the understanding of how participation in developmental
communication can lead to empowerment. Gramsci’s concept of hegemony
has shaped how cultural studies scholars have viewed the perpetuation of
marginality of subordinate groups within societies. According to Vargas this
theory, “proposes that the ruling class governs not just by grounding its
superiority in economic matters, but also by establishing a widespread belief
in its moral and intellectual leadership; it rules by molding, through the church,
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the school and the media, the attitudes and convictions of the members of
subordinate classes.” For scholars in the communications sector of cultural
studies, Gramsci’s focus on the ideological sphere as the site of indoctrination
highlights the need of marginalized groups to form oppositional readings of
dominate texts and the need for these groups and individuals to be able to
communicate these readings as well as creating there own cultural texts to
be distributed within the group or community.

Another link between cultural/communication studies and development
participation is Paulo Freire’s concept of conscientizacao. Freire’s ideas
were shaped by existentialist philosophy, liberation theology and his experiences
as a missionary in Brazil. The concept of consientizacao is that, “[bly
substituting a naive (in existentialist jargon, romantic) or magic (fatalistic)
perception of reality with a critical awareness, people who were treated as
mere objects become subjects of their own social destiny.” For Freire, peoples’
relationships with their environment hold many possibilities for adapting things
to their own needs. Personal relationships can encompass possibilities for
collaboration, solidarity, communication, love and friendship. He observed that
for the powerless, the potential for communication has been replaced by a
“culture of silence.” Thus, he proposes development based on horizontal
relationships between individuals and groups. In summation Vargas posits
that, *“[dJevelopment for Freire means liberation from all forms of oppression,
freedom from social and economic domination and emancipation from the
culture of silence.”

It is Freire’s emphasis on the individual’s role in establishing horizontal
communication, seeking critical awareness and supportive relationships that
offers the most salience to the importance of participation in development.
His ideas have been very influential in the rhetoric of development
communications, whose political heyday evolved with the emerging UNESCO
debate in the 70s, concerning the New World Information and Economic
Order. This debate has been described as a conflict between two development
paradigms, the modernization or orthodox paradigm (linear growth model)
and the political-economy paradigm. Generally speaking, the modermization
paradigm describes the models of economic stimulation and subsequent growth
that industrialized nations and the Third World envisioned would propel
developing nations to more equal status with their wealthier and more stable
counterparts. The political-economy paradigm has emerged from dependency
and Marxist theories. Basically, it observes that the international economy is
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based on western dependence on raw materials from developing nations.
Developing nations serve a subordinate role in this equation due to their
dependence on the industrialized nations for finished products, especially
technologies and capital from selling off cheep labor and raw materials. Thus,
this paradigm predicts that western development schemes based only on
injection of capital for economic growth in developing countries, do little to
stimulate political and economic self-sufficiently or increased empowerment
and quality of life for the large populations of impoverished communities in
these nations.

Arising out of UNESCO solidarity, politicians and scholars alike began
to seek consensus on an alternative development that could draw from the
strengths of developing countries, while recognizing their limitations within
oppressive international and intranational political economies. “Development
communications,” is one arena where consensus emerged. The definitions of
marginality and participatory development proposed at the First Seminar on
Participatory Communication in 1978, are noted by Vargas as being excellent
examples of pinnacle concepts within this intellectual movement. Marginality
refers to situations where groups within a society do not participate in most
economic, social, cultural or political activities. Vargas recounts that: “{ijn this
seminar, participation was equated with liberation, and participatory
communication was seen as both a means and as an end .” For her own
research, Vargas expanded this dual view of participation, originally by Freire,
into two working concepts of participation:

1. Participation as a means (equated to liberation): The organized efforts
to increase control over resources and institutions in given situations, on part
of groups and movements hitherto excluded from such control, for the
emancipator purpose of achieving a better life, self-reliance, self-esteem, and
freedom from servitude.

2. Participation as a goal (equated to moral and psychological
empowerment): The set of feelings, beliefs, and attitudes that accompany the
sense of self-worth, on the part of groups and individuals historically regarded
by a given society as being unable to cope effectively with situations
concerning control over resources and institutions.

The UNESCO meeting at Belgrade in 1977, also contributed to the
growing development terminology by attempting to define access, participation
and self-management as they pertain to participatory communication. From
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Vargas’ summery, access can be viewed as: peoples’ opportunities and abilities
to use communication systems; to receive messages of their choice and to
have a range of selections; and to be able to interact with programs’ producers
by giving feed back, such as criticisms. Participation means the audience’s
direct participation in production of messages/programs/texts and involvement
in the management of communication systems. The last term, self-
management was viewed as the *“highest level of participation, ** implying
complete control of production and management.

The advent of increasingly widespread use of the Internet in many parts
of the “‘developed” world has added a new outlook to the definitions of access
and participation. As opposed to having access to a television or a radio,
access to the Internet truly begins to fulfill these definitions. While being able
to allow everyone in a community to create their own programming for local
TV and radio stations is technically problematic due to time, revenue, space
and technical limitations, access to a wide range of Internet technologies
implies that users can receive email from all over the world; can send messages
to government officials, web sites authors, friends, strangers, etc; can publish
their own creative expressions and thoughts on personal or group web pages
(self-management); and can access more information than from anywhere
else inthe world. When you consider the potential benefits of individuals and
groups having access to the Internet, the implications are that this form of
participation might not only imply psychological empowerment (participation
as a goal) and the potential for group empowerment as a means, but also
liberation from marginality. Thus, use of the Internet implies the type of
integral participation through access and self-management that many
development and cultural scholars insist are vital to individual and
group empowerment.

John Wesleyarticulated this ethic as:

Work as hard as you can!
Save as much as you can!
Give as much as you can!

The IT Empowerment Initiative will focus on building awareness, skill
matching, and opportunities for women and girls in high growth IT careers.
The Initiative will also work to identify and remove obstacles that prevent
women and girls from entering or staying on such a path.Sources
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