Sttt (uqge) ueTsmHTIER
(afe <R weiithde )
Hagd fotete wivTegsti & fow ureIgwe

TS iy rgHa 3R gidtgror uRug,

3IW., @S
TS faam= e G, 3W., TAREe
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TIRIHh - dfiwdt ferma ant suwww, wWw wfye dfts e, 3y T e

T - ofud i owl, sEuwg., TSy ufEs fewe, s ot & faw
forenr gfaremr oRyg, Ees

o - ot 9= oo wEe fie, fous, T O o EeN SR iR

qiqa_, 3.9, IR
HHaIdeh - At q1 ofaraa, feye, U9 fOge fem g%, 3., SAReE
[QECED - o T A= O9red, fud @ gemer, owd @@ aest ofimd R

o, ofwdt A= T wd fiwd wEE e

FEY A IMIS-HEAA W, TARER

(2)
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TAlckeh A

qUg-gug | GG 98ed 3R 3G STEY NAvahdsl & e § Wad gu fure-yomel qer
Al § off WEigd U6 FAET TRadd S i STagdedl e-fad g sTva fha S U w@rdrfae
gfeha 21 T & owia THF wgEeAt A ®R@T 2005 a9 - & v wemeat 'R
2009 & clieh H W T&¥ H Mol Feqieii o sl 3q arge Sfwor i s et foremes-faen
AT AR S T @1 3Heh sdia AT & @ aifa ugTeEt &1 gademr o gEedh e fawet %
TEAHA B GYFd R T 7 e wferg et ¥ Aw omem w8 5 I fo feh % fanfelE %
AN H IH FEEA H Geh| A UGTEAl Td UGHHA o WARd IRedl dl I B ToA fame
3 TN, 3.9, 3ARER W a9 ud T fawi s ugH-Udht &1 go fhar T 7

YA F Y B T Y 9 H 9N e I gU RE TN R g wfvRe
forerh ol Sl Aot # gA SeRdUl wd Wi @ fh 98 Rmmew & o g & owwoa
quE 3wt df R B SN P& F U AT 3% YW B Goh qd1 98 ool d AT WAt &
OF AT Hedl AFIEih HHEH Ik N Y W hl MW HL Hehl

foqm st v fawa & wo @ WM Sted @ Sfa $9H, 39 w9 SR & s 9@ 9
A i, Ao H GESASS ol Yhoddl Hid, ITH - TaR T 3T HEifad e &
e W @ §1 g WEl S gHR & b 4 9@ 7ol SR 3w et 'R W a6 I
T fen o} Ao fuee @ ool g AW osw 3 e d@ed ®@ g, @ s § ¥
fed oM, SV TEAY 99 TEF 99 g1 TESH, YAl o TeH Y 99 B 1 98 HHeT
Ifem f gOR o afx & TS SIob-aifeid o ST H Ush i, Ueh UMY WA g 7, 99
AATIhdT § f 3 U T, HY Tl KT R A HY GAIHRA & TS T R HY W I,
Y, SN SR Hvd F R R R 6 a8 M geeR oI ofRyd YW ¥ UF A 9YEe B
H AET 33T T |

G guarwld I fos & TeATES H STeNe Foll Yed & H g ff gos fosn duig
fg fFews, 7 I SHTE SR SR IRe, S TR, 9EdS @ HE-UEE WS ST YA
Tl T W@ geT 8, 3% fou § 9% 9ft afds godw Ifm S g1 wen-TEe & yoRH ¥ awe
wed & gff gewl & e WedAm & fw off § A g S oM @ & g1 fuewfag
WoglemEl & Wad GgAT ¥ 39 WA B FRaRd # g S e fer 8, 39e fou off § 3%
gae 3 g1 F o G & uf fage geAfE @ o gew ¥ y=ee @ § fAe ewftw uem
T W & T UGATHS AH WEY H TG W GH 3|

QUR 3R Guied S g dm A B 21§ fuen S & gl gheH @ oomen w5 9
A THNES GIE ¥ B ST S HUE T Ued THe § T SR # SR SifYs Iefad
g TEE S S T

sfreft fer sfraraea
g
g fage faen 9w, 3.9., SARER

(3)
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ferorer-=gedt

SHIE BT AW TS
sols-1  od foe, wRRRfdesr a= a 396 gco (Gifds g seifdes ge®), Sifas
el U WR-KEd, @E oFd, Riefaor fikifbrs 5

HE-2 WSl U U : 3D, oI Bl h¥ur, erg aur Jieng W3R 36

SHE-3  JMaUIARUT @ FEFI STEGRI : fded EYIRE | 64
sprg-4 R fogd smw, fagd omr, gEea 82
SPE-5 Wb O WA, Wb gl /b adb, b MY vd Araenff 115
SHS-6 Th UisdRs d gwied Im=a M B STHGIRAT 135

Hls-7 USH d guericH-dl & AW SIMGRI, ®RU, @& d §did & Ul |
AT IRET, & Td Wafid IwaR 137

(4)

Downloaded From www.dietmathura.org



FBTe-1
sia faer, giRfRifast = 9 390 ged (Sifdd 9 3Eifas ued),

Sifds Tedi # @rRI-JEd, Gr 51, IRRIkie fiRifis

W WE H Ued & UvEn foefafEgd @ @ SHel gei—

e <9 faa™

TRiefda o= 3 396 92H|

Sifgd Teal H WE-fEenr o wWw wia (Sfas 9 enifas ")l
TRRafdsRE e

Sa faww (Organic Evolution)
Sfar o fafguar @@ |wE=ar
(Diversity and Similarities in Organisms)

W srflar § faenesE =®d 9 Sfieedd AMe |ied Swgell & o 12,5 N
Sferdt o deAREr ¥ e fouresE gxif a9 uRd & e 5 g ¥ eAfes snfas
N @S ;T gH R

3h IFAT § UAl doar g (% oal B fafewa g W ooff 9 @eW 9 gied
¥ geyd wued o ST 21wy & saer S warstt § o wuea qwr fafeed wm
(definite order) Y™ SATdl 2

I. G=MTHer THEAT  (Structural Similarities)

1. of e wAuEi 9 sl & o@Enm ¥ oad g

ol Stg us fouw wwe Sfesew a1 MerwmsH & 9d g §

gl St F1 TR eI @ S SRR (cells) ¥ & AT &)
FIfrep Sfdl N EWETHS 3PE 2

Sfed Shaf # @dfvwni & W fdaem oas, Sas o= da ST g f a=
T E

6. WHAM F AUR W Sdl & gy Ao Sfeat (species) WM B

2
3.
4.
5

(S)
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II. 39 yieharet ® WHECATA (Similarities in Life Processes)

ey e Bhad SeRar 4 Wax o as @il el § @ w9 @ g § S
&

1. Fef & Wi

2. YRR feanf & quf &9 gq Fo & ST

3. 94 GHE HdWi & Idf)

o enE Sfes el & W@ W & o wf S § &9 g e wee s
q a8 o

1. S AT TRITHTAT (Energy Transformation)—Jad HIghied, URY 9 Glﬂ?rﬁ
#F 3¢ wama T8 foeE I e o d N9 TRl % T smews ot oW 9§
ke S A s e T e 2 B | T T s | DI G -2 T A e R
I AT USEH d e ofd I it Sfel # wHE El ool WRRI @ Su
F fopemstt & wAMar @ wWE @ S 2 5 oW el &1 3ewe s & ek qEw @
gam 2

2. ITaTyTeh Wehd (Genetic Signals)—%+ &l # ogafes §aad DNA #
T G &k A $ ®Y § Wfed WA 3 F AeAw 9 oShEl & oo 3Ae
gafa & I @ §1 Fmel % g Ag wen fug SE ¥ eNgEfys U= FmAs (zygote)
# wgaa 21 T uEeive gees @ gl St & 9dq giar 21 o a9 % 9me gies
& oAgafe v #§ dfed ffw gEEd em-eie | ownes w9 F faftm 9N &
o & femd @ 2 e She % fftw wemi @ fem @ 2

3. WET UIAWUT aht IifreRt (Mechanism of Protein Synthesis)—éﬁ?ﬂﬁm g
R AT a% it Sl 9 ued # A dvewn & R s e g1 @l et
7 o

1. DNA WdH dvelmw & fau @ifeer &1 oawas €39 I & 2|

2. mRNA 3 GaaEi & &6 ¥ dfvesed § wgeama 7

3. (RNA TUHM o7l &1 mRNA & STRIMER TH fifyegd &7 & o4 & fou
TEET & mRNA @6 o o 2|

U ol % ged § difeuerse ofwen & fmio g 2

9 fobar & wam o9 9 domed weft Sdl § o@Ee @ )

wos

(6)
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Rt 1 Ad 2 5 o S Wo WA 9 91 3 WA WEd a9 S #
MR- wRadd & wRummEwsy Sfed § Sea fid &1 fGEm gem g R dar o W@
g1 SEt # 89 e 98 uRadd W f¥eRt®  (organic evolution) AW R

Ja faw™ &t Hifeler UR&EUAT (Basic Idea of Organic Evolution)

“ORadd & I U "(Descent with modification or change)" Sid fg&m =
tﬁﬁ?ﬁqﬁﬁw%lWﬁm(population)&wmﬂﬁa%@ﬁ@ﬁmﬁ
Hhe URaddl & SAfgs fGem ded §1 9w § S99 e ue @ny (ered) # aRedHr
& dHeM & Woawmy S SN Shel & @ wmiyE & fewm @ utewm 21 g &
BUWRI & WY U A FEd g

IS fOHE & HHew T F FIER FOAM F US-UY F S, T gy & g
WA G ad TS Seal § Wifas 9 Ol ufy @ AR 8 o aRadel &
FoeEwy fgafad gu

Stad & Il & STURAAE (Oparin theory) & IUR RAWE Hifvrersdt wa smfa
SEf ¥ wd AR 1 Sied UaeliveE SEl &1 faem gem e @l iR T ¥ 3
Y wE A R WS TR e @ seR @ T e ageReE S @
FfvrEet § fw IR-IR sm faweH &1 fGem gsm SR T - e & T ol
W oW favem § woewy I SIS fauder (cell differentiation) 33T 30 ¥HR
FR-IR TR F 3R IfF gare @187 & FNUT % 39 Sl & She-ifoet &1 fae
g 3H YHR TVE foe @ife & Wa el ¥ vy F O whe wRaddl g1 sifs
fgafad ©d wieer Shal @ IR @ @S9 fGeM @ed g

I faerE uReheuaT ot fagraar

(Special Features of Evolutionary Thought)
1. INed T S a S T wey # T8 &, ofug el 9 1 e e
WA WO It I FeAR H I W @& § URadd g T 3R R
IR fe-T-a1fe Sfed @@ &1 faem gar T
YT SRS SRS RS S S T
3. &t # wpfa & agerd g uemsi & e uRadd B Wd ©1 g uRaddr
& GaEwy T8 Sd s9d 2

(7)
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4. & onfew ¥ & uRadd B4 W §, AW N & W g IR wm # of
g Wil M o9 faee wad ®9 ¥ @ aien g 2

5. @ e qr = e @ sl Sfea ud onht fwer @ S oseR ast # qof
B 21T T YRR & SEl ¥ TR TR k SNEl F IAd @ TG T,
fohe]  STISHHTT Siel (intergrading organisation) &1 URIT ST 6T A HLar
g

6. fodl I adum Shfed ifeei &t sfd daim & fodr 9 foft o9y 9om g

¥ oEvg g sl 39 Udeid 3™ (monophyletic geneology) Fad F|

g fawa & gueda # wwror (Evidences in Support of Evolution)

Ifs S foam (Organic Evolution) g3 g d IR W TR IS dkh & She-SiaE
S I, FbS T qEEE YUl fge, faaRun, SeRU (behaviour) MR H o He-
T-$8 W& UH HH (relationship and gradation) BT 3TE¥dd 71 oG, SREH, doiw,
g oA et 3 S99 e & IR # - wRecuwstt @l fag w9 & fou s
Tal Td HA @ @M 9 TUT S fer R gW faefafed sftei 6 afe wed
F—

Fffertor o wHTOT

geTeHsh GIOET W JHToT
ERIECRS BT

gawar & g

goTaeR  iforeRt & gmoT

Wrfiferer  faaeur & wHTOT

g g Td SAF-TEEHT @ JHm
TRt | gHTOT

UI-UTAT | WETOT

IR FH®TAT §  WHTOT

11. Shaew fas= wd@ o § gamor

s oy F ¥ g @ e aula W wWE fFw oS @ R

N ol SRR S

[y
&

(8)
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1. Sftat @ ge-TeHe WeeET ¥ g

(Evidences from Comparative Morphology)

[ESAdT 9297 9Hsid 37T (Homology and Homologous Organs)

IO ST g @ Ud 3]9F H GHH B § fhw Temstem ad & fou srgfe
B9 % FRU AHEH fRwE @ F1 e yofe G gor § @ 9wt ¥ @ @1 ™
AN w1 WEHSTG 3T (homologous organs) T A& THMAT & FESTAd  (homology)
F8d 2| WIS FESIAAT S UR&eT @i (Buffon, 1750) § T & o wX =g
3fla (Richard Owen) + 1843 # TAoaar & uRwmr & o)

3qEWT (Example) 1. HITEhRT Gl-_g’aﬁ o amure (Forelimbs in Vertebrates)—
FIH SAgell H T F fAw & SIS umd A I (paired appendages) @A F
FT F A 9 H Y IUM (pectoral appendages) T U wr H sffor Suiw
(pelvic appendages)! ®ofe@i  (class pisces) ® I I a0 F AHR & B § IR
T # WerEar #d & §< Wad (fins) ®Ed &1 WY WA HIESH WOEA (Class Amphibia,
Reptilia, Aves and Mammals) # ¥ JTa@ 39 g W Jo- & fau deiped o€
(pentadactyl limbs) & ®0 ¥ B4 1 I9H! SFUE o UIIUE Hed &1 T RO Gl
FITH T TPIRET  (tetrapods) FEAM Tl TH ITURST HUEH IS & IR T
e # qd A US-ol B @ a9 e 39Wd g YUy 9 yuie uRedw ot wEm
qat ¥ B @1 fhwg O omaml B WA % FRUT ST TR ST fI@rE <
2 N g Wi (R wd diel) d oomug weferl & wWedl 4k @AM A1 99 & ISR
%@ﬁ%l%%ﬁﬂﬂ(ﬂippers)%ﬁ%lWWS@WWﬁﬂﬂqﬁgﬁ%
fau & (wings) & ®97 ¥ &4 g1 @9 T O ot H vk o g4 F faw o
B €1 AT & Y el &1 Uhed & %A ed &1 gHh fou offerdl e qen
ST ShferEl W WEevT S 21 gk H R gl wWied & 3wy ' g

@ wf agud FEee Sl & Tl & gl T @1 oeEd S W uar
Tadm 8 &

1. 9% F:HHEA  (endoskeleton) H THW fterd gw, WeFw-stedr, @dew,

Terhied  ayr SienfeEl TE S #)
2. T U WM A ufeRf o - d g
3. 8 ERR g dfFer @ off gue ' 2

(9)
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HUMAN CHEETAH WHALE BAT

Maniputation Running Swimmimg Flying

fra 1. Rfr sd5Rd # ol @ Few § gweow @ s

W Hifes wHMaT &1 SRUT TS & 2 fR R gl wuefedl § omu @ gufy
fomre o fafy @ 1 g F WEW 9N § @A 31 A8 TASEAT T TS & Sfe-
S § foem F1 ff WEW w=1d@ R

SIEAT 2. el o E@l‘—?ﬂi’lﬁ‘ o gustadar (Homology in the Mouth-parts in
Insects)—faf¥e Y&R & Fef § TE-IUT STA-3TAT THR & Ao & T@UT FH & folu
®URT 8d &1 TH os®@  (labrum), & gl AT (maxillae) T TH FFAHEY
(hypopharynx) el & W&d HE UM | B § TE-IUM Fled R TEE G
(piercing and sucking) Wel W ®RR A Al H W iﬂﬁ & oo 9= g EUE] aret
(siphoning type) @ fodferdl & well &1 W @4 & U AEHAT o ®T W (siphoning
type) & 1 ¥ T YHR F GEN TH-TR T foega ew famE @ § e owf &
Toqd e TS §9E B gl

SEEIOT 3. UTedl W WESTadr (Homology in Plants)—a=%dfd Sd H W HHSIAd
H W@ ST WHA B URdl H gwRg ufwat &t (spines thorns) & WaMi (tendrils) W

(10)
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BN BT §1 Sl & g S Ul & 9He § ReRdm WRW S SR 9§ 9
I AU B AU B 2 g o T AW I AoW g9 F U den o agHed
¥ RIS TR R b Y TSI AGR-YBR & gl @ fheq ST 399d gl
® AW 90 ¥ @A 2|

2. WERUAT 9T WH®UT 3T (Analogy and Analogous Organs)

ST M FE S F SR TAE e 7 § odfed g W ek ey uRieda #
e J=¥a &xd €, 3<% TEed O GEgf ST 9 3@ GEWAT S §HSUAT I gUgRdr &ed
g

T 1. W (T wR),
2NeFTEA  (Pterodactyle), Tt
(Fet) o TwRE H U@ 3T &

Y /’/. »}J/ %?
N

/ / /// //

g, foq T Yoqg W@a H 9T gIRD & /
athers 7 //, /
T 21 Fe H im Frfed & S . /es//////%//%
on ingmembraneé
T Ted % BT F AW § SR SR e gm)

¥ onft ufeEt & wemar 9 nfa wd
g1 ITd A Suehdl & TE Sel
it F wuwe 9 fyefad gy €
TWEREA § vg gg 9 fumer i
& 99 el g wmr ¥ I
ot # emrelt @i iR 39 W oW
el ¥ 0@ I9d & Jdfs Iwes & ==
T EUE & 9R ol SferE e
gg & &g Bl g8 o d a9 d |

sy ;ff//’%‘; Ry A .

P
; 7
7

3d: g4 Tﬂﬂ&ﬁ 7 dm @ foem Incect ng
HAT-TAT YR ©  dd  STe-3TeT e g e X N gy
W@E&ﬂ 3 qq W e # F B 9w § wHEan|

SIEAUT 2. ASrAl % Wad (fins) Wl & IR w4 Do wefwl (T F o=
(paddles) T & fow SwWfg &9 % SRoT §9+ fe@el 39 €, ofed ga W@ # «gd
ﬁﬁf@ﬁ%l%ﬁa%ﬁaﬁ?@(pentadactyl)m?ﬁ%w%, R waferat
& Tad I3 (fin rays) & a9 B T

(11)
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SEEAOT 3. IgA Gt foudd, gt HEAD RIBS
(Draco), ¥ &g THMEE & Y@ & wEe
T F YR ¥ §ad § R R ew
(patagium) Fgad ¥ g wwRE H TR
FIUE & el ¥ oraeifted Bl § IR

39 H vl wed A owme R A roneie fk bW N
ST 4. TR qu1 faeg # €9 PATAGIUM HIN>LIMB

gad w1 wd § o wm ¥ & fawE AW
§ W ¥ 9O B0 §| AYAE &1 EhETH
(ovipositor) HT IR BT & AR fareeg o femr ?ﬂh (Draco) & 3§14
I8 3ifqW SW We & TIWRO H o gl fovacht & d@
AMMART : FHESTAAT a7 @HETAr H 3
(Differences between Homology and Analogy)

HHSITAAT (Homology) GHEUAT (Analogy)

1. 999 3899 J GHF ol Gl & SER R 1. T099 & &1 W ofre shat & ot ari
e Stal o & § 9l S arell §9Far| ST aTel sTEl SAThIie GAdT i el
H GESTAT FEd 5| Hd & |

2. FAM Hold HlEAT aTel Sl B §HeN S| 2. TAE e aret S S gHedr S Fed £
Fad 2

2. 313@'5& 3 @ WHIUT (Evidences from Vestigial Organs)

Staf # e T WAl off wR o § S TR & fu swewes € I o s
3t FEAd 21 e IRy ¥ v B 2 fF ¥ o sf-awd W oSwgelt % qdst
¥ fparfid 9 3R 399 fou Swarht 9 agad weeer # ogAar IuEn 4R-¥R F9
T AR T HSR H B F AEET @9 T 3@ YER SEEMl S 3 SfEl & wwe
I Eel ¥ g ad & W ¥ s wfew o wol fawfam 91 steRd s wew
gt et # ug 9§

(A) "TT=x o g9t 3T (Vestigial Organs in Man)

o A & 100 ¥ oIRE @R o U@ S ¥ RWH ¥ 3w fawfafed ©

(12)
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1. HiwT TRt (Vermiform Appendix)—@@'ﬁ'?f, g, 9, TR IR WHEN
TR § ¥ & wEd & o Hiemw (caecum) BT 21 fR o H @@ wmitew
URIfyeRT & &9 H U Eed i 3 WM Far 2 5 v § w9 weRd 9
TRl WU § FRUT AT &k Ao H W™ # AT W B4 ¥ dieH & S "
T W R a® IR fafsra g e

2. fAwer wed (Nictitating Membrane)—Hes, ke, foceht onfzx & & & faew
arelt nictitating membrane H FLE H HE HEd & 2l g8 9T & 9l HIR W A
T s sefuseR R & ®9 # g6 2 o fee @"ﬂ?ﬁﬁ (plica semilunaris)
Fad 2l

3. YB (Tai)—v g # Ig T ad, R ff SR =B =ed @=@ & 99 -
QY WA YRR wd §1 SW-eW JEaera fay § o odt-@ i famE @ )

MUSCLES OF m |
EXTERNAL EAR nl
SIS S e,

MAMMARY GLANDS

I IN MAN

VERMIFORM APPENDIX CAUDAL VERTEBRAE ‘G{AIL IN A CHILD
e g 3 omddt ofn
4. Ul UeAd T UET (Muscles of Ear Pinna)—&-oil S3ii # &vf doo@
1 Ram-gan & fau wuf ARl B ¥, e oAas o aW feam # st @1 fm

(13)
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AN AT F b AT U ol G ¥ owT F U o € Wy ? fF A=
F gEet # I Rt Ao ff R e FE T I W Ff sEwg & W g

5. 3TFA € (Wisdom Tooth)—FT # T HeR (third molar) foramsfiar & 2
feg o Wgiew ¥ I8 fHamfa @ 81 @8 17 af & o7y & 9’ a8, 9
F fagaa & o R FB F U A A I[E ek ®W I B

6. W@l T o (Body Hair)—%al & @1 W &l 99 od &1 & TR &
s #f ferR TEd & g # g sTavded a8 W21 3 SR Ag & &
T 9l had FERW S & wY W W |

(B) 3 g3l W 37Ul 37T (Vestigial Organs in other Animals)

1. ®F UWE ISAX W U99UIE (Hindlimbs in Whale and Python)—duf # 317
g UTIUR 9 A HEAd (girdles) W& B, fHe AR T T (Boa) H TR TR
T S Y AN amEr T 2 fF uedm wdf & e uR a ot wdwgt
(reptiles) ¥ B 21 3 YR = § o UGUREl dO AT HEen & TG A F

2. ®A o HU Ued@ (Pinna in Whales)—Sielldr &=t SH W 9 =A%
F Huf Tood ORI RO BX TR F w7 § ®W T FHEife o Fuf gar ¥ @l
Ta TG0 Hd & fbeg oA H IAHT FIE ST & 2

PELVIS

Vestiqial pelvis and femur of a whale Vestigial pelvis and femur of a python

o @ A @ H a9t onfor AEer @ whiR

B. U3y ® I@UET Uit AEem @ Wi
3. OIg o UEl s Tomie aTferr (Splint bones in horse limbs)—€ﬁ§ & ﬁﬁﬁ
& omuEl H 9R d uzHaEl § A9-de efferal o1 @i eiferl W W ¥ @i @l
siforal M W wWaEd ff T gad ® o od ff oSt ¥ dgd & fou s § Fea
ol Tl wod oifys fosfad g8 o 39 W WX ff a9 g effert gfad @ R

(14)
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IR Fad AEE SRt & W o Bfum oifeEl @ ol F osTmm et off fio
gl

VERTEBRAE

TINY WINGS

PELVIC <
GIRDLE

VESTIGIAL PELVIC
GIRDLE AND
PARTS OF GIRDLE HINDLIMB
FEMUR ™ V/ D

o Sgedl o oTaurdt T A, WeRer H Ifavdt UW, B. afigw W
FEIEt U@, C. Wg & UlE W fugie orfer, D. & @ sr@avrst
AT dT E. USYS W ITE9Sl TEAEe

4. STAYET UW (Vestigial Wings)—uRmi # g g4 & fow gd &1 go okl
¥ R 9% 3 97 @ T S9 Ied F A9 TR a9 dred H &G Sl A Igd
& Goawy 9R-9R S T sTER & | oTher # fye arem wquqd (Ostrich, the
largest living bird), 3Rgar & T ud RN (Emu and Cassowary), F’Fﬂﬁ“@' & HrE
(Kiwi) 7@ & yoR & w=F &1 7 ®=F Faa dgd 7

FLIGHTLESS
OR VES(_}'ISGIAL

(C) dredi W 3Ta9rst 3 (Vestigial Organs in Plants)

dg J @ SERS S U S §, Se—

1. S9eg dei # siel d wuaRa o,

2. I® R W F HJed @ wa F 99 fem e wme,
3. WaHEl H gUigd W UEhi A IURRAfA|

(15)
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3. qctdlcHh Hifvtent | WHTUT (Evidences from Comparative Embryology)

gRaefs ® WE=Er (Similarity in Development)—8 EEEAINCIRIIS TG Eal] & quirg
URadd § FHEAT B 21 A I e USSING FEAS (zygote) ¥ YE A F1 THH
S A, =il d fgen ofawsl &1 G g 81 sTer-etem WEl & Sl
¥ g & 9= @ ol § fEd ged@ S 2

3hi

- Fish  Salamander Tortoise Chick Calf Rabbit

Man

fosr : fafbsr woreat WIfTal st §ur eTaweredl @t gerT

STEE TSRS TRerSieE S [N T gl Te, gl sgeive MeRer S
s # W& e<dr 2

2. ‘l{ﬂﬁ o | (Similarity in the Embryos)—=& # #ael, FaTiey, 9gu,
Tefl, B, ase, WeE Ud LA & U & 9dq & fafe erawemsit § fammm wer 2
TRE o # 3 W F U ue-od fRER I 2 oW owh & ool § F@m g s@m
W (gill clefts) 3R HARMHE (notochord), 3M& & wnd §1 Hes ar Tamst & gor
¥ 7| 9 M R OF AT W Al AT ST GhAT @ i 3Rl 2 ARGl el

(16)
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F AN T BT 2 S, W I AgE B off S T Wi e gui § s
FAH I FAH WR H YT A T YA SXar 7 fE W weedr Sget @ fae
Tl % WAE qasi @ gel g1 yufig oremE W ¥ W uw wer @ % guil § ued
Ty o @’ § avffg ool @1 faew @@ 2
3. @T@'ﬁf g qen arEeAfes ffem (Recapitulation Theory and Biogenetic
Law)—ﬁw%wﬁ%ﬁm%wa@ﬂaﬁa@%ﬁrwsﬁ%m
TS FAH WK §% & S 7§ aw whgd F ogor & dfd BEsd zeg qwr Teg 4w od
gl ¥id # wiwl & e o faefad 2 ) oTe wWE 2 fF oee e oo gof
el § 39 @l ool ¥ oAt @ R erawnet @ St 3ue Iy faefad @
T B T SR W & SR (Von Baer) W 1827 H aEoMfes W (Biogenetic
Law) ¥aufeq f&am @6 o1quR -
1. oo § T W @ R 9’ § fafry amw swd )
2. A @l # off we oIe WM TR IUG aIK FW GHRT oRIUl & fae
g 21 T YBR Ued w9 fafy ok wew W A ifa-fafuw omor fasfya
g B
3. R TE 9 % g oS0 9 B avi ¥ orm AN @ s T S 2
4. iy s of qaSi & A & WM T S I9a gUiE A1 Far wEwened
& o= B F
AT IR F aANHRCH EH h FIER S AT gumaeen # gdeil & ygunewen &
IEAT F1 W9 1866 H SRAR THA (Ernst Haeckel) 9 TR &= (Recapitulation
theory) Y&Id fHall 366 IR ‘TS g & b IUd wfagd & TAUGRT Sl

2 (Ontogeny recapitulates phylogeny)|

TS W FE O] a4 db ok IR @ sxfvRgda (ontogeny) Al fRE S
sify & faerfa sfoerd & wftgd (phylogeny) @8d &1 ¥add & TNER f9ad & UK
S Afthgd # S & AW AUl B AU 8 Fafh dIR F ITER S Afhge A
ECEIIC T 1At L S

4, gESAr 9T WeATad-T § WHTUT (Evidences From Atavism or Reversion)
Sl @ Sfa gEl § 3o UH Rl oEMe faefud @ W4 & S w9gd @I Ued
IR el # ¥ S 1 TSR qdedr AT TREdd dEd 8

(17)
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yITadT 9 STEur (Examples of Reversion)

1. I 999 faged # WA | a9 & 9 ue B% @ 31 39 Wened e
(cervical fistula) F&d T I8 ALH & N gdoi # UF G AN FAH QR
(gill-slits) &1 SEQT 21

POINTED CANINES

D
o : A W U WW A % Wedradl o
A. HET & GOF U4 oS, B, ofaRh we&, C. FAEA I, D, uMa Ry § ds
2. F® 99 AME fuged § ggel @ Ten @ 9 s il 21 ¥ 9 7 I
I St F g S § A F ydel 9 oW wWewidl # g 9 I S
it # #3 S gUE A9 2| oI g Ryl § ugel & e den ghdea
N ITET B
3. FAgd & (cannies) RN wWHuRE # fowfad @@ € wgE § ook wEW
o wERd ¥ R I Faed gof faefam 91 omgfaw wHe wdwh ¥ e
TH g WHT W 1 g dAed fefad T8 §1 sd-sd Ame fag # w9
IR A FART BT A AR ghS FT TS 2
4. 9 U F WR W IR F 9N AW F 94 9 AHF SR HY § fAee
T F TR ad
5. 3® uHa fuget § =@ dv &1 wE oW off gEea @ 3= 2

(18)

Downloaded From www.dietmathura.org



5. @At W&’ﬂﬁ | gHTOT (Evidences from Connecting Links)

it § F© Sa T9 Ff fod §© 99 38 =07 td @i F a9 I8 R W
Tt F Bd §1 oo ¥ g A et g7 4 9t &k A9 UH GG H B A )
3 Sfat F WISt wigAl dEd

1. Taumuy (Virus) : fowp & Wi 3 e & @9 FE oA oS 2l

2. IIAET (Euglena) : Zefi-T FiZisisr @9 (Phylum Protozoa) &1 Soft g1 z9H

URY § S Il THR F TR U ST | KT & GHM ZIear H SR
F FANMRA T S 21 A YRUEH JN0T BT g1 ¥ VRO g STIA
aod @Wd g §1 Sgsll & WM R R W Ufed @ STeRur g @
TN M9 Sq-99 BT @1 S greflar # S 9 u=dl & 9 & FE

Ted
HEAD 7%
PRENDAGES
S0 N
PELLICLE 2
" ’_\ Peripatus
HAIRS NUCLEUS -SSR 3
RN MOUTH
END PLATE pARAMYLON CHLOROPLASTS
NULES 3
FLATTENED 22D ORA Y Proterospongia
TAIL Virus Euglena

BEAK

S

N SPUR
CLAWED FINGERS POISO

Archaeopteryx Echidna Neopilina

o ;S WEEl o Sl WASt WAl o FHO SEEwr—(1) wEE-
Tl g fasffa & ot &ty (2) TeefiaT—uew & Wg W99 & o sl
(3) WEHETNIT-—THaITeh o dgahlidtes Sial o e wEt (4) aRveda—
qHfaer @ onefurer W™ o o= wel; (5) THefufaT—uMfasT a Hieeenl

7 % St wmE; (6) iGaRRew—uRgy @ ufgEl & dter @ et

TfreT 9T Wfead WHgY a4 WHl o HaIsel

QED)
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3. WEAaT  (Proterospongia)—¥g8 WeNSeT Y & f9ad@ W= (colonial
animal) 8| I8 W & HT HFSBT (choanocytes or collared cells) & THM Hiferhret
H T BT B TS TSN d UNHU €Y & a9 & SE # T&Ed T 2l

4. URUST (Peripatus)—IRUeH # Fo w01 Ufaferer O9 & a1 $© oRfor sTafder
9 F @AM B0 g1 3Ed UHfeer @ % o € (1) e &1 wmam Smn (2)
Pseudosegmented FFad, TRR (3) W 4F T (4) HEHFA Iob @a1l IRgeg § T
S ae STeidiEl We % @ g (1) TEe 2h, (2) e & fow ofeEr, (3) TR
(antennae) FT AT FETI FHAT IRUZT (BEAT AFRHGR) H ufafeer g smamder @9
& dF F UG A @ 2 TEe IuRfy ¥ ouar gow 2 f5 emdfwer @ @ fawm
tfaferer @9 & qaSt ¥ gem 2

5. (¥eNfaegaT (Neopillina)—a8 HEa9 Hieleh &1 g 81 T 1952 # 39 W
10 Sfifsd WREET Coasta Rica & Pacific Coast ¥ 3,500 WX & T&E ¥ s ™
g1 o Uffaer 9 diews I OGS Ok R UE S €

(A) THefifuems=T o Ufes oo @ 9 9 56R § €

1. AeARE® WEHs TS (metameric structural plan) T 3THE 2iaT 2|

2. 5-6 SNEl FAW (ctenidia), 6 gl Afkfear, 8 SEr gFex U™ (retractor

muscles) TN & Sl HAR(HeT (auricles) & TET ST HEHRS & @
T W F

3. Ui Ufafie % @AW 3% 3iEl ® wisia fagem (spiral cleavage) BT R

4.&@%@%%Neopilinaﬁﬁfmwgﬁwwmél

(B) Toefifuegr & o @O @ I W THR §

1. Wiehl % GAWM %99 (shell) @1 #Hedl (mantle) Bl 2

2. X T W YU 9 HGA UK @Al @ S $ged (Chiton) F UK &k GAM

il

3. TR A 9 99 dar R

6. SATRATET (Balanoglossus): TR 30q" &7 07, So-riaidd, THIEH o
FURSH R & o9 @ fufy & R war 21 e FfEd wWR, R ¥ 3™ wd
FE TI US FaF STHIULH AU | STeUEGHId ARIGE A WEe dur e, o
Fde T D

(20)
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7. AMEHEACRFT (Archaeopteryx) : 39 foq@ T & (erew I el & <9
F IS FE M SIAT 21 1QEd & Wi 3§e Seel § o 9, sEuel § dEl 9
T UE awE-d ge df ToH oRell @ «fft R W Rt &1 amehee @ dw 9
Wy Wy 2 fo wRE &1 e tenew @ I F qew y@el 9 g gl

8. UfehgT (Echidna) : W=t @i (Class Mammalia & eiRar syt & uwfhem
(Echidna) ¥ Y&feen & «ifd Fawar s@r 8 iR @ @ogs e @ 21 @@ gofm
faaE @t (¢ & 9UW B g1 WEuRdl § TEH 3He TR W 9 8 § SR uE
A Tl F Y fUed 21 o UfFewr § wWWuilEl 9 lemew, IW & wrvT famee
gl

T TER  SHDRFT  (Ornithorhynchus) a1 Sehtaer wAfead@ (duck-bill Platypus)
G @ Iyt &1 g 21 ot WERar Iyt lemed 9 wWAauilRdh & fw & gaen
EENA

6. W (Genetics) T yHToT

AT SHd & fF T STeull & 9RO gEe SRSt & dws § Red
UGS (chromosomes) & = (genes) & UR @d FI oW fHd s She-sifa &
el & A9 wwl @ o fafwwar @ R, saw & ffww wewli % @t Sfie-
y&at, gfq e (genotypes) ¥ Bl ¥ UH & Sfq &k G & A9 AUl
# o e @@ 2, ofed uEE-wed, ol iREiesy  (karyotype)— R @
e, AHfadl, W ud faRw) "ee 9uE g 21 g Wl H, TUNE-TeT S o
g Bl o Wy @ fe fafe Sifadl & & sad & erEead B €, R 6 3ae
TORE-TET # ST, e wife # T 46 29 81 femmisht dum SfAT-ser ame
et & T 48 B9 ¥ R T AME F PR ¥ Fe fAod gad €1 o 31 it
¥ uea-Sfd & fee & Sfara ey R

TOE-T%6Y Td SH-5%9 & 3uR R fafe siftdl & @ e gl & gfy
faftm yeR & Sfdf & WER A9 (reproduction), 37fd WeRTUT (hybridization) ¥
ST oHed 3 g fAfed I @ gw 2 A e ol & wift § o= Wewt 9§
S Hh TN AT X oA 8, A T S & WEew § 9\ aXd e
s Afx fafm wifedi & wewdl #§ TR WU (cross-breeding) F© W d& d%a
B S 8 Al ¥ 3 Sl & ufe fGeriE gl @ yEiE exdr 81 Ieewnd, el

(21)
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F Sifa SeraE R (Equus cabalus) T & & S EC=r) 'Q'H%-RT (Equus asinus)
¥ He{UT (cross-breeding) ¥H B ST 8 AR Ui FA WeeX (mules) IT A F |
FAT WeR ST (sterile) BT §, G ¥ I T W GHd, odfed T fag I F
5 Joad THAE 3R do0@ haed & AGENE Y HE GAM 1 A =gl SR
T # TH @ qde ¥ e g 21 s YR, YHfa # ot orefms dewwil 3w T8
guf "X ol & Swf @ Wl 81 2rE (Bufo), SWR@ g duT URd § kU,
g awETeR, e R auf TaR & §1 3ud oifaReh, SR (genes) # uRaddi, swiq
SAREAAT (mutations) & HRUT Tl & ool # T IEfYe uRadd & 9§
FH Boewy W 3 B 9E wifeel &1 fgew & osmar 2

7. {&TcHh HHBWUAT UT HISIAAT (Protective Resemblance) k) THIUT
AT (Britain) & Sifie FR- & 999 & Ug At § qf 9 S Ug

aﬁ%lEﬁﬁ%ﬁﬁ,ﬁ'@ﬂ?ﬁ(ﬁqﬁﬁ(moths)aﬁﬁmaﬁﬁﬁ,ﬁﬁﬁ,

sfrenfiter  @igeu=  (industrial melanism)

H OUT B M 3=, T & faees

ferefam (Biston betularia) «M& Sifd & . INSECT

R 9 tm gew 1 % e gweR AW A1 B

1885, T (Manchester) Ha% T

F TH g AW § ugel WR UE faegd

FEAT TEM @ T g8 URadd T & S

§ aEwiE e ¥ e sha-saieds

(induced gene mutation) & HNOT g3l oI

¥ Hl T @ e dgd-ded 98% &l
T U # 3@ fFW @ wREERar
(Carbonaria) & <M T T&@m I@ ws
fgardy oRada o1 T@9 wdn &1 1 U
& 1 9 fuad-Sorar 8 T afe ¥ e
() R fasrR & frmE ¥ w9 wd) foor e & 2 e
S-scafedT §R ddeReT ¥ WIEd gueud & oSSRl W fed 1S9
m(mimicw)ﬁﬁ%lﬁﬁwgﬁﬁ%sﬁﬁ{@wwmﬁ%
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M W T oW & T9F d5d &1 Tl 4 Hod-gad omea & 58 wte-wrtaat T
S Bl A HE gENd CSig fae’ @ T &G 81 ST % GaT % geey §
FﬁaﬁﬁWW%%Eﬂﬁ“amﬁ‘m—mﬁ@ﬁgq(Evoluﬁon
in action) W& <@’

qediehd
Tgfaemcdia o
(1) dbi wd Sei % a9 @ gaen sE g—
(31) g™ () et
(/) el () FAAEMHE
2. gEEY ST B E—
() @I H "AH @ FIE fa@=
(® I # gu= () FH T WA I A W

faeryg 0T WA

3. URUew fo7 & @& F 99 # FI 22

4. ufafder qum dem & 99 @ FE &1 9w fafew)

«g IAAT A

5. 9HSAar a4 HIROdr H SR WE Hife

6. foael, w9 =wmeg & W@ Igd & H@ FW §, fFw R F I gty e
F Fgad §?

I swhw oA

7. SS9 fawg w227 9 faem § gASl Sfedl & "ed & 3@l §ied auid SIfg |

8. Wit ¥ W@ wyuul & ¥R W 9 fgam & gy Hfvw

TRRfaRma a1 9 Iq%h UeHh

A (A. G Tansley) 9 1935 H THMAEH (ecosystem) ¥k & T foar 5@
et # uRfafed d &&1 T 21 T8 W ecological system (TRFAfGS T=) &1 dfra
®Y 3| 396 T HIfGG® (Karl Mobius, 1877) ¥ SaEf&@r (biocoenosis), ®EH (S.

(23)
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A. Forbes, 1887) 9 ¥&d WA (microcosm) %eR& (Frederic, 1930) 4 uiRRafos =
(holocoen) 3R #9aM (Thieneman, 1939) d Siad= (biosystem) 7% Tsx 3 T
¥ g 1 TP (nature) TH ITHIGEH T 3HH SNEE  (biotic living) 3R i
(abiotic) YHR & 319Fd WHHfd Wd &1 el W g, S a9y & fafd et #
flad & W3 & Sflguved (biosphere) ®Ed §1 'Ecosphere’ ¥R off Semuser & wiia=
&1 of wad 2| gl 1 fawved @gd § S-S el d ot o dar @ e Sham
(biome) B0 2| & A F dei ok whEl @ us ffted 9gEE SeeE & N
e @ TR dqed § @ 8

-

WATEn ee08ETem || GRassLaND| | DEserT || MAN MADE
MARINE 1A ECOSYSTEA
ECOSYSTEM | TEF ECOSYSTEM ] .
SYSTEM
STREAM || ECOSYSTEM || b TEMPERATE GARDEN l
POND ecF L i
. "U r) SR
_-". ‘:,.p
\RO 1ENT
B EEEODUCEHE:
5 s
ONSUMERS
COMPOSERS

fosr : fafas g & gehitaew

(TEF = Tropical evergreen forest, DF = Deciduous forest,

ECF = Evergreen coniferous forest)
(1) URHAT™T (Definition)
EW (E. P Odum) & 3UR IHMTRET 98 STURYT TWadidd 3R Hars  gehs
g fomd el ok 3% aEeRer & W qu Sde o0 uedl § ufefhar s S
I URAM F  SAER—
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“Oitde A gaIfaEd, fYEd aWERu &1 THfae e g 8 fed SEE (biotic)
Td STSNEE (abiotic) SS&i 1 WAfhar & HRUT ST WA AR HET FT IREARE AR
T fafag freml & ogER i wgem # war @ iR o ueef dn e @ 9w
yarg giafsa e ¥ ' 217 TS Ui dee @ U 9 S Slel a1 gEH-uide
(micro-ecosystem) 3l HHK ST Tgr A Se-uRae (macro-ecosystem) g FHA R
Ig ST (temporary) @ T&hal 8 (S & d&1 S FT d@ T TH Gd) Al 98
W (permanent) & WHAT § (S TS ST A GHR)I

T Yot ff uw wgr uRaw @ fud ume S wEE @R-wer @ gen W fask
WA & TN Y & ifds aeRu (9 AUSd, WA Aved SR S Aved) § §
Shadrgar e # W\ &ar 7|

UH 9 & HSF (grass-land) I TH BT A« (pond), S (sea), Td  (crop-
field), ST (forest), A&YMH (desert), Udh <Y AW (space-ship) < fodl 4 =&y
F URAA A ST GhaT 21 Y9 URaw # faefafed ) stewd @it §—

() @ff fdf F fou 5@ 7 @ TSR & o &G (energy source) BT Bl

(i) & & fau sgvas 9oy TeEl iR UNe dqel & qaiw SuRefy @ 2

(i) Fo AR T & WHEF FI® (cyclic flow) e w@-9f@eme® (food chains)

& Art ¥ ShEl sk amEeRur & 99 R wea ®ar 2|
(iv) Searg & IS (AEE, SEar, S & fafad oRedw #w @ 2
(v) Tfw seal &1 FEfds dwqed Wa @ W homeostasis Fgd &1 I@ fow
cybernetics  hgcTdl 21

(3T) SHITTEHR H G=AT (Structure of Ecosystem)—Tdl TR & wRa= #
fyefafigd YR & ==& (components) @d ¥l T A YgE A°N H dfed T—

(A) SiI9F =& (Biotic components) (B) 3TSd &% (Abiotic components)

(A) St wea (Biotic components)

TS gHifged § Adgues e ged ok sl F o9gE™ @ § S IReRs
qod TERl &k SER fad @d g1 J fefafed YeR F B §

(a) 3HTGeh (Producers) 3T wUIfya-geeh (Autotrophic component)—?ﬁ'ﬁﬁﬁﬂ
Ih U TS GINU fRA AT el weff & Ul wefie AR (primary producers)
e Sd §1 I WUNUT (autotrophic) F O BT 2| FE WY STSNAT ATERUT H SAHEH
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5 (CO,, Hy0, salts) T sl (GR JHTE) S IO Fh THIS AW (photosynthesis)
e g T Sl g dEie A (TEU, SEEge, W, 9§ a9 ) e §
e S a= § gl Sfe-oiE, YR @1 W w9 F a)dr 2

6C02 + 12H20 Photosynthesis C6H1206 + 602 + 6H20
Sun light Food

IES! H Energy Converters a7 Transducers #f #8d & (Kormondy, 1969)1 gt
' TAE F ST AUSA F T 99% NN I & a1 Far 21 T W S Iearest
R fR #@ §1 sORSl g0 agAvEd & CO,/0, F UM F Gqed o W 2|

(b) WIS ©eeh (Heterotrophic component)—3¥ STa¥Rl 37947 Wio9 @& & &1
Hhd & o1 A SEl ¥ 6eH IW &d 2| 32 IUHH (consumers) Hed Bl G

() @—W‘Jﬁ?ﬁl‘ (Micro-consumers)—S?ﬁ foefafigd af & dfed d—

(i) wrerfirer SRR (Primary consumers)—31f¥&MR  WHERT  (herbivores) e
SUAHT B4 § G 9 T ®Y § Ao G ¥ AN W@ FW F P wele
(parasiticy ¥ AT phytoparasites (S9 Sfam], Ha& k) f 3 of & B9 F

(i) Tgeftorer SUWI=RT (Secondary consumers)—?} g HAtgR (carnivorous) Sivq g
ST T ITAH YHR h WEREN Sel @ 9eW a9 § S R @ W EN
wEr S, fafed g fegl &1 w9, 6T g 9@l @ W 9L a9 W g}
T B W WY I, I

(iii) S== o gdiuh SUIRT (Top or tertiary consumers)—a i S g S
HHR B § W S% WU & drel $IE dd @ 31 S WSRN A AieRd
STt B qoM SEd &1 3T @AWl (omnivores) W FfEfAd B9 (SW AWA)I

TS qrerfies SUEehT Tgeferer susi=nT FoeT SUHTRT
RIS - fee - Afgar N I
EIR] — fosr — fafgan — EIEREET

S B — Ekl - foreett — TSR 9iq
RIC] N T ;N
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. SSENTIAL COMPONENTS NON ESSENTIAL E?MPONENTS
- . -~ -
S
GREEN PLANTS . . L 2
J
’ ™)
HERBIVORES : CARNIVOHESJ ‘
sy e
= i
&
Iz PARASITES (G
z
2 2
£ 3
2 een B &
I SCAVENGER (b= 7
o o
.; 2 &
| bEcomposERs
/ P
S V., A——
i \.- ¥ 5
d i " SAPROPHY ':'A_ @ 4.
§ : hre e A T
I S |
N*;{E:‘ i rn‘.b'NbPOH?\"iEREC:'T‘::_T_Z"‘LT";‘.::;.‘:T:::"—.::f‘:.::',_—i] )
NOMLIVING : W —
SNIFONE LIVING COMPONENTS

TOMPONENTS
ghifoeza & fafam-aee) ¥ aeame ( arigy-faegr)

(@) Tggeahdl (Decomposers) IT TT SUHITHT (microconsumers)—3d IEH
(de) T IUARHT (SW)) gd @ 9 & al I9h usd $® gasidr SEl (saprophytic
organisms) 3N foEfed 2@ &1 3= detrivores I scavengers ¥ Fgd §1 3T B FT,
FH e F W RGN Fas I Sfaw] ot & 9 T 1T A FAH  STIUNT
1 foufed ot Wa s@RfaE A (CO,, H,O @S @@ NH; 3omR) § s&a &
g1 eT-Fal H ®URSG (transformers) 1 F8d &1 39 T& THid H IAM (construction)

3R "eR (destruction) & T (cycle) TR =a@dr wWar gl

(B) sTsfieiar-weah (Abiotic Components)
W = # el gN IvEf foffa geel e oel, SeEg & aRe, oNifas  fohard
afg o €1 gEd o, 9f, 9 & N, g F @S of9u, 9", T gens &'

Td IR U9 & AN |fAfad @ g
(i) Serargetar (Climatic)—Sel, d9AM, Y&, g, -3Tdfd, o€, oW, s,

e, 9%, 3ol
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(ii) eTemraf~Ter udrel (Inorganic components)—aduit & &9 ¥ W& W e w@fet
Teo—
C, H, O, N, P, K, Mg, Ca, Fe, S (macro-elements)
B, Mo, Zn, Cu, Mn, Al, Co (micro-clements)
(iii) g & FH O, N,, CO,, H,, NH; TR
(iv) hrafTeh-uaret (Organic Compounds)—Sid WdH, @eieRse, fatew fFerm,
AR g |
(v) St (Energy)—YaEl, dM|
(&) gohfa=n I feRImA (Functions in Ecosystem)—Y&fa # fafte aci wd o
w1 H gR-FEAR FReR S @R e dMl YR % uedl % s @il Wl 81 98
TS ThE-ThA  (cyclic-process) BT 2 S 3 WR-HEensl  (food-chains) T -
STt (food-webs) & AW ¥ B ToddT 21 T AHIA-YHE HI Whsll AT Al F W
(cycle of minerals or elements) AT @ﬁa—wmmﬁm—asﬁ (biogeochemical cycle) FEd
g1 3= W F FN SHIGEA H Hded 9 Wdl 8 (SRERU—FET b, e dG%
)| IS WH-SEenr § IUEdH —> IUARK —> UUSH F HA Al 3| TAS UG &
UNUT d (trophic) F8d F1 3T UNUT dcl & AAHS W & fAfe-mm R (food
pyramids) & %7 ¥ =h o Fl

(1) gﬁm " @ 9{@?“'& (Food-Chains In Ecosystem)

o FEfe T e el o udl & vR § Sifes vewd R s siteden
g Foll IO B 8, W a1 9o @ (food) FEAd ¥l 9 fafm ug MR wm
el SR Sel B gEaRT § Us ffed #9 ¥ wWEor dar 2, 990 dd (food
level = trophic level) FgaM 1 JHe HTWU IR Ta9 TSl IcAEH a8 U& G o+
g1 W W 9T qd (T)) ®Bd 2| WEEN TEfEE IuMh S g del w1 @ § g
TN T (T,) a9 &1 366 ok #erl ffws Suh (T;) WeRl S= @ @
g1 R Ty & Ty, Ts o SUNRET OWUT G & §ahd &1 STTEed & Ty 9N dd W

o

Tad g1 [T & fou faefafed wm o #fedl | S
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| SUHITRT-1 | SUWIRR-2 | SUNITHT-3 | SUNITRT-4 | STHIRR-5
FHRIGEH | SUEs: o
T, T, T; T, Ts
ST e ECRRIR qfq e weft
Tg-Ham CI] feg Heah qfq EIES
Ll
EIS] NEIGH FIEAEIE) B Ag T AT | D AN | L wwel
\ \ \: \! 2 \2
T T ATHEH AT H G ELED T

: Cons mers Consumers OF | Consumers OF
Producers | OF FIRST ORDER | SECOND GROER  THIND OROER

VEGETATION

/:nAsoPsR
RABSBIT

Dacomposers Decomposers -Der.ompdsir_n Decomposers

o goRifuew ¥ @rE-wdt & i e @eT
3 ‘G FE (food chain) TH STEl &1 %7 7 FOH y@% g W fusd wwor
Td & g 3R 3IWH h T Uvedh ad & S H 9N R 9d b BT H gE
gar 2 aw feud Fe W R wel &1 WaR s & fxwm # g wWar 21w FE
9 Y@ YHR B Wl L (predator chain) TSEl Y (parasitic chain) 3R
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gasiidl & (saprophytic or detritus chain)| W W&l & Ul ¥ e BIE el IR
R 9¢ Sgell & AR IR g1 Woidl FE a8 Swgelt R Wl ¥ sk Sl 7 R
TN F| gAgSId ST YA STaRsi § geHenar # SRt g1 S & gifgen # 9% w-
Ffedf @o-ge IuRyd & §edr B

] ECDSYSTEM!FHQDUCEH cousun:ﬂﬂcoujsimen corgsum—:ﬁ consyuea conssumh h

S iz o
TERRESTRIAL} % %

FOREST | /TREES | RABBIT | SNAKE

oo, k] 22 | E5°

. GRASS £ PE
wene | @l |l oo g

OCEAN PHYTO- Z%’I_AN— - :

7 PLANKTON] “ KTON  |SMALLFISH §g« BIGGER FISH
FRESH X %
WATER &2 e Ty &

g SMALL | TNSECT BT
LARGE

POND ALG‘AE AM?EBA INSECT SMALL FISH | BIGFISH
+

OECOMPOSERS , _ L
o : fafwsr @t o ulRftefaes o= ® ot S areft
e wifgal AR SHes SfidtT ween
ifged & fafrs qoorael & Sifad geef & @@ & w9 (Standing crop)
80 21 U R 3o e A SNdl @ ", aen @i (fresh weight) A1 TF died (dry
weight) a1 3UH IURYT Soff & &7 § =xh &d &1 TS HEA H 9@ A ®T § I
G & o SHEHET A TAHE  (biomass) HEd #|

—

Wi STt (Food Web)

afas IR Sed g 2 Hifs 3EH d9gd W @E-dfed s 8 S eTew
I UH M- T TG B TS 39 SR 2 fh UK & UNU qd F S H HAAH
THR & g 9" ®Y § I@0 &R Ghd &, Al TS & S e ISR & e &l
o GHA 81 IR § fA—HT F AR AR TS S W Hhd §, IE I Sh SRR
T EHd § (R—TE, Sod, B eR), g§ F1 4§iu, 9 o9, faeet @ W @ed
g o e W, W, Tuhw, MF K Wl W OEHAl 21 39 e Udh & Sg 3Ah
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W HEdl B G B I Sedl 81 A Wi R el & WEWRU & A sgiaee
(multidirectional) & ST g R % dhicds AN (alternative pathways) I STOT
wHd 2

TgfeTd gRITURA (Balanced ecosystem) &M & U 78 oTavas 2 f& sod @m-
S BN e W R el F AeT R 9IS TE SN WENRU & ol & oIS
Jofeads N (alternate path) &0 & 3aa1 & IW¥ fafs umor qeff W F Sfet #F d@wen
flod ®M 21 IRu—ae fedl soifden § @uiw & §= oS4 8 S ar UE 993
ST oHed B 5 UEs 39 wes o & e &9 & SRl W U9 A@ 8, s
QIR ®A B @ FAefd HA A¥ B SR FESl 98 WER AT W& FeRill 36 a6
gl SiEl & " Rer wAE 2

lSmmnam

CONSUMERS

} PRIMARY
CONTFUMERS

.
5 . & SN SN \
i A A PROGUCERT
s - EOF HTTN
R 2.4
o LT PR
LS e

VEGETIABLES 4

oecompasen
fax —gmifarea 1 AE-ore &t ©93Gt
uTRferfaes ftRhe (Ecological Pyramid)
Ty & fafte ITRRR 9O9ui-aell (trophic-level) ® SHefad wama wadf & A@T
J ShEl @ den @ dfad el & STUWM (ratio) Ud NME & ER F GERI FA
g < FAw ShewR-fifie (biomass pyramid) Siaf & @@ & g (pyramid of
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numbers or population) T Fel-TRIE (energy-pyramid) F8d @1 Charles Elton (1927)
T WM A8 W Sa@l o 3T: < Eltonian pyramids 1 @wd g1 Ak sl @
IqF N SR A Aem #ouEnsl &1 eww @ g9 IWT fF WSl (predator) @
T Ted @R (prey) I F@m ¥ FH A R

(i) Sfa-dw@m s fRRTe (Pyramid of numbers)—f6d $ifger § SAU™R dmoT
el § Sfal W A e & ey fRme g e & e s @
It — e geifgen § Sqes-uYl & g ey sAfud, YuH IUHh (RN
Seqelt @ Wen et § &w, fydw sudwsT (e @ d@en wuwm Iudhed W
S R W e SAhaH STARRIRT @ e a9 &9 S 81 gk il 9w dqel &
ggof Sfdt @ g & o osw feEd @ @ (upright) TRfte 9@ 2 feE i

QUARTERNARY CONSUMERS
(CARNIVORES)

TERTIARY CONSUMERS
CARNIVORES

SECONDARY CONSUMERS
CARNIVORES

«— MERBIVCHES PRIMARY
CONSUMERS

PRIMARY
PRODUCERS [

RLAD\%JMFIW | ‘:
ST mia .

k... oM ... aﬂ.-u it r)&wh&m I ;_M _:'
Ny i orb i M ot e

fesr—<fta-der s diar firrfis)
(fi=r) o= & A9 & SHITUER #H, (FW) ©d & FhITEH H
YR F A W A IOEs T HR RBRR W ofqm suder Red @9 &1 99 we

(grassland), a7 (forest), WX 3 I (pond) & & FHifgey # wenr & e
Grer Sdr 8, @i Sfidl @l STHY d@dl Sl 21 Se—Udh ®Hd I 99 & dad § Ided
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dredf e e oIS, Il W AT §UH VRN ITARR Sqel (IR, WO, die-
Ahig) @ e Ul 4 ew, e e Aierl SudehsT (Hew, TR, afed) & g
WSHEIRE ¥ 7 AR oAy ITdeeT (I, I W) & den @y §§ @@ I 2
a7 der ffie awar 21

W We TOF & IHOEA § IURE TR OF PEH & IO URY-wEd  (phyto
plankton) 20 & R 39 W Wed IRE AN 7 R 9 ffig @ oTUR s\ )
R Warel & W 9 $S 9g WY b TIH IUNRH diel, uEl SR H W e
T F9 B 7, R f5dfg Sudie #efodl & der o it &7 iR ged @A oW SuwicH
(@S #oell, WRH, W X)) B T ¥ @ fwfe ot W s B

X 7 TS ITh IF F THGRH F of @ W@ & e Iw@T (inverted) ST
3 TEF FHd UT H IqH Gdl @ @H aen faredl # " AUe a8 e 3
fafgdl & TR &1 gA-gud a9 il # gen e g f s @d § oo 3@ AR
IS ¥ IRl & faem § SiEl # Gem & 3w g oWar @ wefs S|l &0 s
gear Sl 2|

(i) Sfaua® w1 R (Pyramid of Biomass)—3saifaed & fafte dimor aai &
grqul Sffdt @ Fd WM (AT AR AT P WR) IS STaUR (biomass) ®Eemdr 71 R
Qﬂgﬂﬁﬁm%ﬁmmW—ﬁ%w@ﬁ%@@a—%ﬁ(biomass)EF[W
fage aen 7 e 9R #1 e s9ar 31 S —af g9 TS Weld (terrestrial)
WIgEd & W @ §F SuEs WX % gl il §1 §9 4R G s dar 8, fi
IEH A TUE-SUNRHT &R & 9t Sfidl @ IR, R o9 &9 fidfe Suda wWRO$ 9
ShEl &1 9R B @1 ot der fRifie aWar g1 a9 F oifued § U SARs g' &
IR g 3, 3@ W AT TH IUAH U AfEA F O9R I F IR G HH,
fafgdt W ot i oy ol U e &1 IR We9 F9 @ 31 o fuufie @
21 394 fauda afs &n el saifged # J&% UNu-dad & oidl & 9R < a1 fiufhe
I A Fbifh GO Ted & WY g ¥R e & ¥ w@edl Bl W df% W darew
& H 3@ q@ I FA YA & (IAEH) B AR GO HH, R Tl werd ort
Tefel (Ju9 SudRhT) @ 9R e R el Afgrild 9 aefeel @1 WR SR Ff s
grar 2

(iii) St ot RIS (Pyramid of Energy)—8+ gaifaw=dl & o &1 fifie w3d
e S 21 W FE F TS &R A 6 Se-go deg gae & T 90% |
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T T N GG @ S @ SR Wi = 10% W6 @ had YR SO F FH S
2 S el wm R ¥ wEEa 31 ARk ye gwurad R O§Rd Sl & ey fafa
R A Tt w1 RAE sI@ @ S wed e a2

TEHTIARY CONSUMERS
{CARNIVORES)

SILZONDARY CONSUMERS
(CARNIVORES)

PRIMARY CONSUMERS
HERBIVORES

PRODUCERS
(GREEN PLANTS)

INORGANIC
(WORLD}

faz (ar)—sita-wme w1 d@en fqatme )
(am) mreta w2 & wifacen § (7d) ow ¥ & g@ifasen ¥

fa= (a)—sita dem w13 faaiaz

(34)

Downloaded From www.dietmathura.org



TodTohd

wgfaehedtar g9
1. ggaved # HE d9ged w@@ 8, e sR—

(H) IS () 3RS SR SUHH

(7T) STUEEh (9) 3IWEH, IYNRH T 3IESH
2. wWw &g F W omF F 87

(F) wE-Aiga-fem-H4 (@) Sam]-am-gue-afga

(M) "E-srg-fare-4 ()  EE-HY--He-E

faeryg T WO

3.0 df% gt F oS g W o9 @ goh ff W oS, feEer & 82
4. sofaeT § oot & e @d &b @2

«g IAAT A

5. T@IfgEd 1 27 TIIfaRA wea & am fafEm)

6. WE A & gHIEI|

det s wee

7. URRefod o5 & IEH, IYARH, SUHSARd YR & TSHl b FE H U4 FHfw)
8. frdl T W fewoh fafgu—

() TS

(i) @@ ffe

(i) @@ FA
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W IHE T ST HH &k UvElq W faeeq su-weweh & faww # Si—

s Td AT |

AIHH T A

s fosdor & fafie R—

(%) f¥ 3@R& & WKUT (Concentration)
(@) fo&99  (Calcination)

() #wsi9 (Roasting)

() WA (Smelting)

(¥) 9rg =1 W (Refining of the metal)
arg & o

o qdr 3T H SR

wforafs & et @

a9l I IRRONEE ¥ W\ ST b SR W WE HK WS awqell, dedl Se—
T, B, S, UEfhd, SR, a@ of & fa@ior § R & W& fHar Smr 21 W,
foga suswr ok off @R gw fAffd 2d 81 Shew @1 twr e off &9 af 8 S®fo&m
AR B OTAN THT I AT ®T § T K @ Fe qh 5 AR W # o e IuRem
2| dild wd ugffEm @ wdd, ofieR, faell % AR, SUSNU, oFei & fmir & g1 9,

ag Ud FeEl A WK 9 FA gl 82

T # fasell oyfd 3q WY dR fHA-fhA omstt @ W @9 €2

ag ¥ o ad §1 ¥ wl gmd F)
U |l d—

T Yl At 82
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e gt wF ¥ W M B?
e T I ugt g w1 F & W ®w F wH W 22
o T TG WIH I, d_A H Wgw 9, UYgra R FE ¥ W@ B9 82

Tat # o fagel @1 e wed gu wRmnidel @ wad fE oawas # I oWl
oiqd, ®EFer, Eed, U2 Mk g F e wEl S 31 Iwdw o o =igd, e,
T, E9d AR A § WEd ¥ oWW ' § ‘@i’ @gad §1 e wed ¥3d R
& T a wff uiqd, s, wge dea ek w w7 7 g6 famE @ 7 s s
®] H SE F o wR St @1 witmponfdE @ aad awd # gw @ uqd S v
8 3 w1 # v § SN 21 oW owe wed 8 fF ¥ v A qwm emen #
TE B 8, Se—dn, wid, wiean §w onfel W sieiw Ul Yefa § e %
w7 # g S €, SO—dE, uofufiam, e SR oMs ol offedses &k w9 H
TN $® 9L TeHEE, SHEHS, FEEEEE & w7 F TR S F

gl § el e g Wy w—

w3 ugd e w0 W @HEl gd-Ehl @ Y R W g, @ies shEerr
3 @S geet o 9@ WX, Yudel W @uT 9Hx W Ul W §

TR IMe 3g WE W fF P ¥ weEm feed | o g wfes
et # ergfed % w9 # o= wed i g f

o=t weA
o I wWie e wEl-wEl W Sa 8?7
e I Wy W fHad YER & &d 82

e S THY FHad 82

e T IS T & AW IAM Hhd 2?7

s ¥ wof S oW BT feR F oMR W Wy K fF awma § 3 wh
= & w7 F gl @ grdd ¥ W@ B 2 g & gmddr @ i fafim wem
& dal Ud At W ogem g1 e H ugfs ® ¥ UE I A ST dcd STerET
il & WSl Fgd & SH—JAES, HEST (3FSH), SRS, dUES, SR, IR
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FH R o ff w57 ¥ whw wefa § ¥ SO § ggd gee: fafader @ ad
g S f& gt R owew gm= wiw & wfas #@ gm e §?

s gl & dd W, U Hoaun g
TR # U S g1 difem Fnes, wifew §
AAERE, WfeIn FEEES, Higaw e
o Wi wgd e # w S §1 W
Ui ddl U Wl YHR B §hd g1
THicHh, TS, WS AR N Wiier §l
Wies, o] 9 oW del 4 A FF @
W ¥, SR AL0;2H0 e S
T Tl (a1g) denr SiedeE (sTur) S
Fr A 81 T TR S @ (Cu,S) B
off e (Wrg) qAT GEH (ST HT A
3| sy OqE T oraRr § oToy aAfwr
% ®7 ¥ wa @ 2 vy § FEd F®
g uigd qoh srEen H o OuRl
S ¥ IR & fw g g wifedw S eqe @ & w9 # ut S §1 =
sty aqd ypfa H Al & w9 F wEh S ¥ uoftem, dwr e HEe S
3FF UE SfeEE &k ®Y H dA F© AE HewEE q FEMS & w1 H U S
il

AHTAEh

T At TEEl BT T TS Ul W ullaash @AW U™ WA 8, W] 6O
T erg st AT gAAT A Edt § TR SE® ung s faskia (e ) S wfew
Td wgd W UsAl ¥ ufe Wiaw W urg st AT STiuek didl ¥ 9 SEd uTg
T TSREUT TS W MWt BT gl UH @i, R a1g &1 ke stiues A
W WAGT ¥ U A GNTG W B STAT §, 3R (Ore) hagdld &1 39 Wehl BW
R Whd § fn wft ormew wivw g ¥ urg weft whte et Wl g #

o ufgs =S (3w) fFa-feT wuf & 99 SO &2
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IS At § ofGUEES, TewiEe, Tohe dU HEMS & ®Y H UF S0 §1 Ay
s # had TH @ oig SURYd B 21§ YW IS Ud a9 s R oM
a9y ewEifeiEd afeer # Iwid W™ E—

aTfetent
3Tk T TR W Sgarad H SUcTesl HTeh 3T%h hi
o L) EARISIEIECR e Eov)
it TS MgCO5 HeTS
e FHerrg ZnCOx HETE
we A= PbS Heh3e
HIT HIYL Tl Cu,S PSS
ST e CAFCA Fe,04 FfaTEe
LEICIERE] ClEas| A Al,05.2H,0 SICas S
e CERAFET Ag,S HOhRE
Hiegay [Eksi CaS0,2H,0 gothe

TO S § IgE O & oAfaiw o urq ff SuRerd & Wehd 8, Sd—
Hedl UEUES (CuFeS,) H dfal, HMEe (FeCrO,) ¥ HIfeM, 3omAEe (FeTiOs)
¥ oefrm & 9 oA (dien) o suRed @ 2

R W @S il SusIar—

g9 e, df@r, W q o F% el ¥ S awgsil & I oud 3fas Shed
T g g1 oF oomud ol W@ 2 ¥ wW uqd we ¥ W@ A €7 gAR 2w A
oer, dfar, @1, udfitem enfE eMe uiqd et @ quddt § SRy @it @ oW
F I Bl B UG TR W H e W Tl o B A uiget @ o I 4«
A A Tl SMET 9 I H U S WSt d IR H IS W H 9Ra #
T S A wfae Te 3 W we fefafed §—
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€T ST ATH | 3TI%h oAt ATH I I

TR i CARTA SRR, ST, 757 FoW, Fdlesh, ARy, SHATE

eIl HW IEIZE | A TR, RN, 7 YR, USRI

T (T 2T9%d1 #) | HIAR @H-Ficd, = IS

Tt | Sfese T YRE, oawTe, fUER, e, e, Tedd, SH
HIAN

Hicerad AT TR I8 F T # U S 81 W $ w9 H g8 Yo a9
e W] F A S 2

@ ufgs wfsi & ofite <o § g swfes wfes SO 19s, @@, Ueifad
g W E U w9 efaer #§ qouddt § ww fRw S 21 gefew 3@ wfae dd
F Fgd §1 AU IW A S U@ fAefdfed afesr § w=¥w § o

qrfeteht
STeTfeareh @i+t qrfee ===
SR R, g, afaHrg, TS|
IZHTT T ToTET
ueiferay TSI, 799, SR&l PR & a1 & a7 S H01, MEd & g =«

IRa H @, dfar, e (SEm) den dmed wfesl @ IUYeesdr 9gd $9 @ adl wifedw
ofs &1 qof et R

eehH Sl AT U=

() wepia " wrgedt @t SuRefa—usd # aql () qH (free) T THA
(native) T ®I® (Combined) ¥Iw Al srawemsi # e o &1 wifemw, Wes, faew
T SR R orqd & gohreen # Iuee d| ARSY Wl o d@l | Gwhaer #
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T S § R oargelt F A Aifts el Y Sud wd § S, S den e eryfEdt
@W%Wﬁ%@ﬁ%lS%@ﬁﬁ(mineral)%ﬁ%mﬁ@ﬁmﬁﬁmw
aor o fafay gued 9 wmif 39 @9 21 e (Ore) 98 Wivel wedf dar 7
o & RS Wodwm ¥ F9 wd A ud fus wEr A BT 21 W 3ffeuES, Wowise
T FEHe TS 3RS Bd &

(@) aTgehH—3TaWh ¥ IG 4T U i ahi T0haT i &TgehH ohad Bl I8
frfefen o&f & soo & §—

1. ff9 ™% & WK (Concentration of the ore),
fedrae  (Calcination),
7Siq (Roasting)

A9 (Smelting),

“wos W

qrd T TME4  (Refining to the metal) |

I W g o Trsmur

I W YE UG T HOUS THE b UEE T Qe 21 SR W AgIfagHi Rl
T Tk UTg Al TIRMES T I[§ A T WohH UTJeRH Fgelal 81 Oiqsd  Tehdl
o ghouerger fefafad v wwolt # afer ST o"sar 7 o

YIT—3TTR T ATEUT Il hid 87 e YUERUl T TE WA wIed
fafer e T =i A &2

1. TR T GIEUT

T ITIEh H IRMWS ITER B B R ergfed (g, dwg, vRR efX) &I efem
W for @ 31 s W oAyfEdl # yus & & fafy wiRwr deendr 31 o @
TS0 IIfe b WWE & egwd ad fafEl ¥ feer W wed g—

A. &I gereRRr fafir

IR o A U W Gl ogfEdt W ¥ oge & a1 W= & @ fafy
IWM Fd 1 THH STAUYE AN ZC ARE & UF de A o F SER FaRem Fd
g 3@ W U gem o R 21 39 s § ergfedt fweh @ €1 g9 ergfedt
I W HY AT &Rd 2?2 T W I F foU FEMER J # A9 9R vEIRd
A Bl A F YAE h HROT A I A SAUER & AT w® S0l 2 S@(h god
affeet 9@ & @@ S B
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HAGER H1 =01

% o # IuRyd Sfg 9 ¥ gl @ A9 WUl & o e guesr fafy
3 3yam fear Smr 2

B. Irhid geeRRor fafar—

Ifx oos # gEe oTyfg Iufed @ @ w=w & fou geew @=sor fafr &
swgE fHar S 2

g o @ o9 & oER gEad
JyFE H wEEd ¥ Wi fEer S 8 gEa
yyFsl § TS Gue F UL B g, S A e
R A @Al 2 REE ¥ S YR fagd gEed
B 1 ae T g oEeh @l gAd g Ug
T R W eed g1 99 3Fe dgad U3 & W
fR & o9 ®a &R R 3, @ 3% I g
W gEE § AHNA FH IEh WY TE S
w7 # gHgl & I 21 T YER FEEE ofast
TEHET T ¥ R R & goF R 2

57 ol @1 e oTyfedl § gEe™ U B & I oTfEdl # gus w %

fau geee gugetor fafy @1 swEm fEer smar )
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C. & waa fafy

s 9 gu o @ w@g @ A
S & e Ay se FEH (Slurry) S
od §| doave 39§ dig @1 dd gred E
gu=d: e & dd 9 GowiEe ST q
T & S g fen fHar S 31 g9 HeA
¥ 99 fig oy ¥ 99 valRd & o R
T IqH HoEwy da ¥ faudel 3TRE &
geh FU, (FoH doAhd) ¥ e gonRe
A 8, FW ISH oF & FW Hdg W S FA%hd (F M) & &Y H dd od
g1 GUYEM 39 HA%A & O A @ SFh b & W@ & od g1 39 fafr &
B wied Ay wed € 9% orgfedl % FU 9 @9 € o 9% % a9 W UHHA @
Si

gohlEe I H WRUT Be wiad O g feer Smar 2l

f=ma=  (Calcination)

IS H A W Uil A UG omis ¥ A M ae 91g oifedge H o oaked
# fopr & famd Fgd €1 SH—dE FWHe (PbCO;) Ih 3TFh F T FH W o
FEHe dg SfeEEE (PbO) H uRafdd @ S 81§ YER  Sogwh  SiddEgs ud
FRElFEE & @ foema & ©)

o=t w9
o fremd fafr & orawds T R 82
o fmamy ffy sm fro-feg y&R & orgfedl & R &A E?

el Tr-afE R
Ofgat (Furnaces)—argsii & fossdor & fafa yar & «fgdl @1 swam fear S
2 Fo Y@ wiga frefoigd §—
1. et 9t (Muffle Furnace)—A%a 931 # T fHar S @ waed om0 =
T ofE o el & fy wwdh # O af onar g1 9% 3= av-Eg o § 94 g OUEH H
¥ war 8, B uhd ®8d &1 WhA S & Saen qur T e g} T g R
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ST g
7 sﬁﬁ%(
----- ﬂ L :\ W\ 'Z:Z:i:{f'

o 101 : "% ot
2. WradAT Wgt (Reverberatory Furnace)—a8 Wgl Affmdg €2f & =t @ &)
gd T Y S9 daen o @Y Saren & §Red § W@l AT 21 wEl H a9 et
M & S S R
Waddl 92 g qen 9ol feastt & fau svanh 21 sud oifedfiedu qur eTu=E
A TER @ fpard el S ©)
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3. araT (Blast Furnace)—38 9 Th Sl MR & «Affy @ 21 arem 9 &
FOE 25 § 60 WX dOT AW 6 ¥ 8 WX Bl 2 W W &k A9 A WM B
F—aR, 9g # i< T qW TE ol TEH I IR IS Ao M Hd F1 g
9 & AN dfer, o oNfE uel & fssdw F fpar wmr 2

4. 99T URade (Blast Furnace)—38 @R & o1 U6 UA @al g fas oo
¥ us ER W 7 Y 9y & o9 gier o Wem Wi g1 uRede H fiuen gam s
Tl dg valgd & S @1 399 SUsel & SeieRur @ar g qu S I@d @
2l JUW URads @ WA il qw @R & fasedw § fRer smr @)

5. faga afgat (Electric Furnances)—fagd wfgdl &1 I a9 R S g oS
S A9 H AEwESd Bl 71 faga 9fgal #% v & S & S9—uwur @ (Induction
furnance), Wieiereh gt (Resistance furnance) @ 36 9l (Arc furnance)|

T omeh WEt @ SUAN fE BT 81 3@ WS § A FE soegiel & a fogd
9 vafed ok fagd oS 3w feAr W @1 o7k W@l H 3000°C ¥ 3500°C O
g 3w B R

3. ¥SI9 (Roasting)—3%& & 9 & IURAfT § IUF Todid § 7 d9 d6 TR
Tk slfroge # uRafdd & & wfRar & 9S9 FEd §1 SH—HR TewEE (Cu,S) I
TS I § A FE W T8 FW AR (CuO) ¥ uRaffd & S 31 W & "ew,
BRHRE MR @ oIyfedl oy sfeEg adeR fed St §)

IR TeEEe + sifEde _TOFIR | orm sfgmEe + GOm o sifedEe
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N
\
N
\
N
S

| —

o I H WeH R HW 87 d9 IUUA WE H

4. WA (Smelting)—¥Sia a1 &I
& UTEM Wied @ fEer us fawm yER o @
9g) § # S 31 o9 9| gHeRe SIS &
FEA (FF) R FA TRR F @I Fem W
g 9@ # wed W W fafe St %
e, Fedl ol (T eTeRA) W@ gar g
Wed & foRar # eTera o1y @ e
R R fHar S 2

=t wredt

grg Rt I (Refining of Metal)

FRF W W AYE A B A H

ERIN 1Y Z23Es

e =
TR ¥ TE o B oonE e el Uy ue A =
A B eTgfs g Fo uige & faga srumed = \;gj?ﬁﬁ%
fafr g y= o 1 we@ 2 3T HT TITT
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foga suwes fvd y&R fwen Srar 82 podi—

TH dg oF H WM Y 9 ae uq &
daur & faerEd Wd §, 9 faga  erdwem
(Electrolyte) H8d &1 STYs o1 & B H TAE
F BT OH TN YK 9 B TH D B FAST H
v H F S £ R 3% foomw § R o%
IIER A §1 IA BE H AR FW S F Sied
g1 fgoea # fagd 9 yaifgd oXd & fEs werewy
TiE ¥ 9 § e faeed # W & R fered
¥ froaet $9e W YK 9] & ®Y F I
g oglgal 3% % 92§ “mdie A’ % w9y A &3
Sl

=t gvT—
e T oW = 2?7 =&l IWW WE R

o 3=
ae v W W ARl ‘R s’ (FwEn oligl) dEddl 21 39H 93% diEl, 4-
5% FEA AT WY Hewl, GrehRd, fafaet # ergfeat Iufem e § fud aRor sEe

ToMis HH BAT @ I8 R B 81 IEHT SN URY, RS IS, TeM & 2d, HSEH
s s # fear S R

=t ga—
o ggell ¥ B U F-FN 2?7 =& IWw IRROTRET &1 Wy &

S
oifeen  TaweT—
1. ®HI—ll, diar (FIW), Teffan, AEy dor e (S & Ihe 6T &)
I gf U fhE o § €7 UM A9 W S @l O o 8d § W TN 9
g 2l
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feRameRetTa—

(foramemy st & @@ H R s

Ofey o F1 THET W IW DA FON H AT oAl UG & IHE B AF H HE
N AT 7 WEIH O H IHTT AWM F FZ I Bl I AR, FW, b A
® ZHS B N TG W Pl FM @I §? OGE TE FSR FM F AH IR HeA ST
Hfga g 2|

AT : difegw, uefugw, TfRM g UR § BgW I W 9l FREd
il

2. W&

g T grget N WA F IR dEd F oAbl 9% @ a9 g F gy fmd
¥ gmeer B ¥ W ufas 9ne dEd &1 uigsl @ A SHe I STYEU SR HeEe
F aWE W & AT IWEE A g

3. sTUmAaEtaar (died WX 4rgsii ok e T IOT)

foram  hoTTa—

UM, FM T IMERT H Bl THS A I gAE F WS FA IJ@d §?
g ¥ fed W o & THS Yool I UM AR ARSE WU & WM 1 ougst F G
(AT WA ) G F w9 F oRafdd FE F [ B “oEmasfEa’ Fed g
9 qr WA § sEradedEd @ T e g @ Seih Sedl &9 SEhaddd 7

4. =

qrgstl @& WY T AR FGRET ST G
21 Us & AR & ®Y § URafdd w
T R CTAA FHEd | IO dre, TeHEH
IR A & R I g gER R A
foga we=ft Ff # o9 ar tepdfem &
T & ST BT Bl AR SN H A
& fou R & a’ & wEe fEE S 2

Fo i off s

U & 3ad gdel Wk SRl ST §edl 7 f6 20 @rg 9el @ A had Ud
Tiex g

TS AW G § W2 fHAmiel @r dR eWrEr ST gdar gl
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Tetchdl

feram T

Th 2 dcd & did & ark g Th ded ¥ (e 3.7) Sg 21 #=1 I@d €7 aew
YRGB ST Bl 3§ AW % AR h WM W UcHHIEH, ERA & H AR @i |

w1 g 8?7 §f Rl # wow wyaifwe @ S 2|

wff aqd fogd & gues ¥ Hifs 9 fogd & YeR dva 2

feram seTa

AR H BT F TH M A T T TR W W WM F TH R B I AR
ERIICE b | B

9% & T R o WE @ S 31 oo g YA H AR, RE, TeghitEm F
o 30 @ SRAE| F B 2?2 i 8T TRY @ Sd F

a3 2 BT b U PR WM G T T R R d@ w9 I g, oW s

S & Ge 2

gqTgett & TEEfe qur o
1. stfedts= & srfuferarn

gy SAfFasd ¥ ifufpar ok offewge aad &1 Wfgaw dor wefyEm $W & ume
v W fp e SeEe e gl

2Mg + 0, —> 2MgO

IR afoReis Hifsem STferge

T T AT B2

difeam dor uefem & ofus frarfd B F womwv 3R Sifedier (s
F T Jem) ¥ dEd § fouw A F odd H oga W Tad )

foram shea

FTAET &1 Th dR ofl 3@ e & WeEar ¥ Usg X S| F4 I=d 87
THAEE & R ok The Ueel # uRafdd & a1 g1 U8 ghe U=el  AwifvEd
sfieage 21

2Mg + O, — 2MgO
Tefiferem  sirfiom AR SioRES
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=t wea—
o Ufgaw & TFF F T o H H & Taw =fRw?
o Ui UM (Se) ¥ fHAT W& FAT SR B2

argett @ wof FE F IW MU FW WAl F STHR W WY d—

2. S <k WY ITafeRaT
g S & WY R IS o] ESiouge/AieuEe a9 gReled Y S § |
foram wema e WIS Y

Ofggy o1 & TS BT THET o oA
IS W @l ol dE FH UH G H T H
e W T WifgTH & THE H uH H T |
7 fa@E a1 8?2 Oig F IHE A F TR W
dig e ¥ S-SR e gan famrEh < 2
ofggy o Sa & Wy dg fa ¥ el as
afeqy wESleEEe 0 EESiSM 1 S gl

2Na+2H,0—> 2NaOH + H,T
WEH e W RGOS g fa o 0 3.6

1 S T Sal Ghd 6 EIH B FUGE F & T onar 27 Afem e
o U % g R wd TEREM SieEe a9 gEeied 9 a9 @l

Mg +H,0—> MgO + H,7T
iffrm o e siforEres sgeM i

3. A o W STfufsRaT

feraT T

TH T ¥ BRI WER S & IHel o | o IWH 10 el 99 smelediRa ot
TRl ® 3Ed 8?2

A Ud Tude 19 geed § w9 F fead gg RwE @ 31 Jad gg A
F uH el F WG F E W A MK fHed arel T F wlRr W gEgee
‘T6 I W IO B gd a2
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T SESHG o h WY RN & fS FegE ddr @ESiSd 9 o gl

Zn +  2HCI — ZnCl, + H,
foh (F) O TREHANE 3 ey i wsiod A9

e g
o UJ Ud WY TE: H-BH W HW 3?
o U U Iue #H Y TER W

g4l 3T WE H—
arg 3R ememg W Rywrr
(Differences between Metals and Non-metals)
uigell & o $o faum T 3§ e oMUR W uigstt A stuigsi ¥ yuw fewm W
Tohdl 3| ffafad @ § g6 O S oM S gU, g fgum@st &1 avia e
a—

eTd (Metals) 3TeTd (Non-metals)

wiferes TqoT

1. STEET—Y] HAETTT 319 &d &, S9— | 1. Fag 319, %9 AR A9 fi4f rawensit § &
drer, dfar, SEEH (IR H BIEH)| ITH| ol AW—TUH 3, SEA g9 AR AR
AT SR a) & Raee % o7 8 8| g 21 219 319 R 2 g

2. URESTaT—arg A & § | 2. 3T O IR (S ), F© TIREE qo
T9 IRAE B F

3. UM AUT TeAiR—u]  (FIfEAW wd|3. FAed & g9 q1 i W HA sl
TR I Bigel) IS "9 e 3=d| ¢l

TS & 81 B
4. wmeR—yrgel ¥ A9y oA ot @ R4, Imme, @ AR omadm & aftfw o=
AT =9 (metallic luster) gd 2 | FreTge I R =He 8l B |

(S1)
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5.

6.

1.

TTCTRAT—EH a1 FWT T g &
o B
eAfT—fHeE HISR a%g § T | AgeA §
ZHR =@ (metallic sound) 399 Bl B |

TR T

AT gRfa—urgsii & sifedse el

(basic) &0 &1 Tg Ugffam, R e
fom & eifeuee svgeE! 8 B

. T W Torm—g® gl et © fpen

HTh BISSISH &l faeiud Sl 8 q9r eau
Gl

. ETIGIN W HANT—3ATyHie Ay asgied

§ W& W A 3o age (S fafem,
Hifeay aar iRy, gEsee § S99 Sl
STEITR A o 2 |

. forgfte ywfr—eaqd aw-fagd W &

HRUT fogd sTqged Hd W HAT | TH

B B

. Trsramg—3® w1qe o= wigel ¥ fiees

g1 a1q (alloys) sl g1 Sle—diaer, s
e |

. TS AT TH-HEA F SRS STETG FH

iR foegd & orers 8 8

. ST Hg ORI wA 3 8 S|

. ITgsTt & SAfewse ST (acidic) BId

T TESNH & SRS TH HEA
AHIFTEE ITEH B B

. STYIQE STl § BISgie oty e et

TG 0T 8] S |

. STy EREeH ¥ HAT Bk TR A

I 7, S HIT (CH,) SHIf=r (NH;)
HEHA  (PH3) BRSNS @@kiges  (HCl)
3 |

. SAUId wESio & ARy Fur-faegdt 219 &

hIUT I'a%d HTYSH Dl U UATS YU ThF

B 21

. oTeTqE Tt eTETg R S

=t gva—

o ugst W Whhaa F favg # ¥ WM §?

o fogg wumfH® soft @ 22

o f5 wd dftgw ug & I @ uqg oRE wlHa 2?2
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Idi I WE —

‘EJ'I_g'C‘Fﬁ‘ Tt TlRTAT [Activity of metals]

faga-wwafaes  9Uft (Electro-Chemical Series)

freifed @i W foew emm d -

(1) 3R FM dohe & fgoad & arR & =95 (Fa @& 78 e % & 39
THE FIP RN W I q g A BE W HW GG F A WA TF SN 31 G
o 98 7 & A (iron) &M T (Zinc) HW Wehe & oo 4 IR & fqwenfia
A E T AN Y FW, AR A F W T & S 2| A R ud e vwafas
I 9§ R ¥ ofs wfRd 7

(2) YRR a1 @fEaw &1 IHS IS 9l B TEH W A F FEeoH S fowenfud
W @M F, TE A b OH a9 ¥ e gEgleuge samr 8 Weq del, &, SW
AR S ¥ e fawenfug a8 9R U sl wifeaw ud uefwm, Jod ¥ fhar &
#, oEE efR W o s Whea 2

(3) s, fm, feq omfe o|d, a9 wfeel (S sEglis ufis, werRe ufhe
afx) & foram o wEglod foenfia s 2, Wy FW, wWed, ok a9 ufuel ¥
glggion faenfyd o oxd1 owiq e, omaRa, feq ofx amqd it W # swgee
B oo e WhET 2 W SIW, WU oS EEEeM & STUEl &0 ka2

T THR NE YRR 1 [ fEaed & omR W oo # wwefas afeear
F T I ST FHEA B UH OIS STHI b FUR W OF del B TS WA
w0 # oafed fear w2, 9 faga-vwmts oo $ed ¥ W@ amgsl & @ goh
foead 8 -

Li > K > Ba> Sr > Ca > Na> Mg > Al > Zn >
Fe > Ni > Sn > Pb > H > Cu > Hg > Ag > Au
I8 9ol oigei @ WRAar & STEUE %A (descending order) ¥ #1 3Har I 7
& 59 90 & S un oUd ¥ T oW ael Ui ¥, e @ o ® der e
T ag # o ael 9 & faenfe &d@ )
farame & a7 fpad wrgelt & oavil & faoedl # a @, SWH ug waes st
% w7 § suRem WA 21 dfe ¥ uuEte ofufhad, ol ermeel @ fagda wefa
(3w, fawa o) W fit axd@ 2, 39 oo @ fayg wwRfe soh @sd ©)
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[feoroft : faga womRfre 9of & R W wgsl & o= O & fadgew @ W
R G A& F

=i 9o :
e o H S R @ 282
o FHidH W iRyt ¥ e SR g § S oowar 82

TN AT HETRUT

MU @ B fE AR W Fe, Tu, iRy R W Ak 3w wHw d@ 9 # W
@ W A A Fad W oA, R T B Wd W A 2 oA B G W SHS A
TR G B THUH WA & B4 F IS F O] & Y G RO FEomr 21 AR
® HARUT FI SO @ FEd F1 AR W G0 WA WA (ST) SRRA ATFEE ATk HRUT
A B T ug IR-UR sfeume # uRafdfd R A¥ B ®d 21 3@ TR ugfufhem
F WaE W UHfEw sffsdses & Wd SH I @ oW 3uer oftas wHe 98 @ S
2l

foram weTa

T wgell o YRe WA § & A 9 ar @ Ha s 1 US qwEder #
qET W Hewaw FANEE o | (Ffewam FAONgE 9g H IuRe AW 1 SEEla & @)
0 TUgael # Iden g U (ffRied fadem Ser) o aur AR A Wmmer qd & uer
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ofl W el § e A 1 g0 a) e W 3| 9R-E T ar dW weeHferEt
F STaAHT B FA f@E @ 7?2

et d g WA # de # S 9@ ana g Sefs fed wEeet @ st
#F S oa S 21 e g% fosed fagem @ 5 S ey (sfedise) qwm i & suRefa
¥ @ 7

IR W TEEfEE @ GERY aEpedE steRiee U4 W @ suRefr § sieee
9 & FRO BT |

== g —
o U wd uoffEm ugst ¥ ff Uve $O WY 9K 9 & S 8, &2

Taf & UTE W H—

g & aad W W T & HW FEHS & WA T T4 & SR &l T H e
TEHEE & WA o4 b HRUT g9 sl & FAROT BT D)

feram shea

uegdifem, dfer, dRT da S 1 TS HS ol 9 IHE W FB AL ]
ARG A ST F A 2?2 W] d TR W T (JAge) W oISA @ I
2

Iq U] F THE B A T G ITH TAE P W WH W IR G T@ S
T # dg Rl o ® Iwd §? uig A WA WWh & S 2

o] T b Y fhAT NG EU q gEEleM H aWd &1 SH—UegdifeEd ug
FESIFAIRSG o & @ fhar 1 ugffoam sdiiges @or gEeee 99 S 2

2A1 + 6HCl - 2AICl; + 3H,

MM BRRIRIING SR UqfafEn FliTEe  wEged 19

I & WY qOEtE fhar F FRoT off uget &1 GeRO @ 2

gTgell h HURU W RE werEAr ST HedT §7

gigst S WReT g B ¥ IW A orfawen & wgd @i wWeEd g1 eigst &
O § gId & U omavas & f ourg @ T dn gar (ffeieM) ¥ w@mn SW ege
H U ¥ d9d & fou fafafed fafed &1 swEm feam S @ 1—

(3S)
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(1) Ue & &0 TmR—

g # g # Wag W Yo AR U SR ¥ w9 S ghd @l g FROT
A & B, | $ g, o & fes, 99, g onfe & YT fHar S 21 gER e
Fooff e 3R W ¥ o gt FE awgell W U= A oo 3 oafs 9 S 9 gl
@l

(2) w om d TR

da ar fg & wd ff g & 9y 3R T U Tudh 9w wR IHG GEROT 6
Ul 21 M9 @r ghm f AU SioRl Se—&d, 9 W OfE O dd el T S
g @fs 39 W S oA e

(3) TR (UTg weET)

T &4 fHar S 22 der & S ¥ odu & o AR S IR 9 e
U ® e g oS # ogear 30§, 9% PR | W SR S U udel WA oW
S Bl W AT FEd 1 W # Bd s9d § U wgw AR S =ed,  aifeedt
R TH H RO F o & AU I deddie]or fear osmar @)

(4) Toga @ (FASFRIEAT)

I® g 9 wiftem, fafead dor o7 agdea § sufed SRl wd 9@ @ yefad
o ¥ e @ eNu Usd & U 3We WN SR miftEwm W fod @ goEgIwiieT
F A B TEHREE F SR TogHem sifeEe # WA S S ¥ 39S 9us A
g S 7 fhe U &RUT ¥ T 21 UegHIeH & &R W S9N & fu 3Hd SW
TEHtEE sifeEs & fagd o9 @) fEE Smr R

(5) fier emg &= 1 W :

Ff-Ff T o § T U W osEg A W G AE FIR, TWRY dor Hemo
¥ @R & S g WAow WId, dlel qar ded & Ay owg @ fSed s 9 oS
&

s ed

IIH TR YL ®Y H O B GYIS T & U IwEE F FE amn S gehdr
B o § o uigell owyar eruigel & Sfud wen frarex Sud difsd urud ww fea
ST oHed 21 R fgor & Ty urg wed € o iy ug & @ ofe engell ar sturg
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T FEE fasOr 21 W T T g orgelt @ feeh gE orewen § fiow W fag o
bl B

fogr oig & ifts Ud wiftgs T UY qo uig &k O W BE wE g @9 )
Wiy, @96 & 9% Ui & SRu e Sted # e oifus T B 21 g9 yeErd
g argelt & Ted 3@ TR 2|

et geE—
e W W H & o TRl ST 8 W I9H S W@ oar @ FHr?
o Wd H FH-dH T ud N @t €2

fersr g aTerereft ey SUHRT
Yraer dfsT e St S[cie, A, AT, FSee & oy o= H|
HiET dfer wd feq e, "uer, Hed 991 T8 s H|
SIGEEN e wd feq forga 9wl & =far @+ #1 )
Bao €a | @, s wd ffea | ada, suen, g8, s sAe #

frsr urg & fafdre o

(1) fasr o1g = 4 o1 § FSR AN T YE WA a9gT qEW B 8, e
TOY STEUT A& S ST WHdal W A oqgr dfer (FW) e W oA #eR
UE SANUT SO & U I @ S g

(2) fag uigst &1 ag T TN F IR RO A Far 7| AR A wifew e
R TAoE & ogmr ¢ fed smoad @

(3) g ugsdt &1 W@t At g eRor A g 2

(4) Ty argst & U7 39 SfEEdl gigEl & U 9 P d §, Sa—desy, @
e fod &1 iy g @1 Wieek F e @ g foa I F e ¥
I B 21 T HRUT IHHT TN gl & IHE! ogar arl & shed H fpem
S
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3T WTH—

h.H. ﬁl’gl'-‘&'l'l@ (Alloy) Hgew (Composition) SUAT (Uses)
1. |UcE Mg (W Mee)  [90%-Cu T 10%-Al STEUT 9T i s H
2. |fafer w1 (Silica|97%-Cu, 2%-Sn T 1%- | 2THI qa1 2TH% & ar
bronze) Si A H S ST s A
4. I T (Bellmetal) 80%-Cu T 20%-Sn e, Elgf 3 |
5. |s0feem I | 20%- SRTT 9 98-HraX | f&rm, U= @en ufewa faew, sog
(Berillium bronze) e s H|
6. |TF Hee (Dutch metal) |80%-Cu 3 20%-Zn T & Iof o H
7. |AMa Hed  (Monel |28%-Cu, 2%-Fe d 70%- | Gfcfaf o #|
metal) Ni
8. | ®Fge=d (Constantan) |60%-Cu & 40%-Ni R o H|
9. |BEH F=1 (Phosphor |85%-Cu, 13%-Sn, 2%-P | 3&ar & TRIe qor qof a1 H|
bronze)
10. |91 &g (Coinage|95%-Cu, 4% Sn, 1%-P | g1 oA H|
metal)
11. |99 Brass a1 Alpha) |60 ® 80%-Cu @7 20 ¥ =Rl ad+i, 7l SRyl e &
40% T5ih A H
12. | €l (Bronze) 88%-Cu [T 12%-Sn BT | fagal, ad+i, w2 aen =fe=i, e
21 & e e s 7

gqIgeTt @ el o st SuEn

s e # os EW § fau umgst &1 IUEnT g T g1 dedl, A S,
termfedl, swRl, ofefieg Suswl oy & s F ercfus wmr # aigd W o g 2
AR T ARE IwET # o Al g 21 ¥ SR ue R fd, i enfk et awd
ST % fAT ST & o € 9l gud iR Wi Susken & fwior § off s@er swEm
fhar S 21 Uegdtem W UH o oTfus IWEN § oW diel o § gWe Sud
sfesie e addl & I & faw fE s @
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giqd ST GAAS Bl 8 A ISl a4 SR AFer s & fow swEnT e
S 21 39 s % fU del, S der uegdiftEs &1 IvEm R S 21 dfe & ged
TeEqul ITE fagd Iueer sWe H fREr S 31 Seea fagd $ed a9 & foo
TegdEn % a]i & o I g @ R

e SR S & W S g9 § fau @ g1 O SR i wew s
sTemaaed 21 THfeT S uaeh WX SRl ST oWt g1 SWud Wil Y udel =l oW
ST oEEd §1osTud Wi & el uferdl @ femdl &1 w9 & fAU swam & @
B WW # aEy, @Ed, dece ud fame @ e % fau uepdfem @ ofes
T IWEN fEA ST 7

SWH F oMUR W owifcfigd difcisr # f@ 7@ Wig & AW F W ITH I IWM
S

. H. T AT ATH T % SURT
e TR, HESl oAfE Ia+ H
2. |wgffem |
GIEIN
HidT
LIS

1.

3.

4.

5.

TR dqe

o g W N P wT K T S %, R mhw wE ¥

o T W ug § frRiw A By uged Fwam 2

o UG W YIS & W FTA ITEH H i aor wgsi & difgd iR i
o )R s 7

o el F frpdur & fafw g F—srad &1 GEeX @S, faedr, (i)
W & el @ W)

o &, W omft & oFE W |W WA F GHU H_d D

o 3 H WH: A W], I A weR ofE oTyfedl & w7 ¥ fel wWd F

o UTHEE W F TRV B wEd fafyr g fEer S 2
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o TUfgd % & 9g & oguRafd § 3= av | ™ w2, T sww
& AT & W@ 31 A framd @ feer 2

e WS4 & UiEd 3R @ Thd A A RN & W e ay @t fafem
o # T w7

o WM 3w H fud Mas e dre e Ay & 3w a™ W TaW &
ol W FEaTd 1

o yst & frdw # fafie waR & Wfgdl @ IwEm fEer S 8, REE s
wgl, A 9gl, suW uRads Wi wE €l

o FIM UEE FIW F A T 7l

o T A A Y S umsll H s Ffvwd eua # fyareR fgemn s @ A
T i WER e ot § qr us guir fagor oA €, ™9 fHgean (Alloy)

Fed B
bEHERI)
3TIEh One CISECIE] Galvanize
S1Tfceeh Non metallic e Calcination
3941g Metalloid FIAd Smelting
o Roasting AR Brittle
SEIs ) Ductility eI Alloy
grgact Slag frer &g Alloy
HTfceleh Metallic faga oo Electroplating
YTgehH Metallurgy HeuT Corossion
STeTerEar Malleability RESCIGH Mixed metal
TedichT U9

arfaerg ST weA

~ o

1. fa=fal

T g # wd foeey Bfea o ot e # fafleu—

(%) fefofigs awget & @9 @ o @aRd & @&d —
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() @&g F A
(i) € & pHf
(i) TA WHE | T AR H BT
(iv) a8 oftd @r® BT
(@) dfemrse fHua @& 87

() wifesm (i) e
(iii) TeMmfTER (iv) &W
(M ™ ¥ 9 @ w=sw o oy T 82
(i) W wew fafy (i) TEEET  gAFHOT
(iii) foeTOa (iv) TEdd  JYFRIT

2. & wH & gfd Afe—
(®) T GG B oo, ¥ wd gl

(M 9 ¥ AR T B T o, g 2|
(=) 59 @it ¥ gg &1 i e S 2 3R o, F8d Bl
6 T &1 fmfor dei wd Segeit F AmEed ¥ g g

3. fyefafiad st & 98 Sad & 3 GE (V) 99 Tad $99 & AW TeAd (x) &0

foe  amgT—

(%) T FET & ®I 2 ( )
(@) gHege UM s 2 ( )
(M) g sAfeeE W fufhar oRd uig offedEE W g ( )
() FERES ofes @ 2 ( )
(3) TR g4 & TeR ¥ & 2| ( )

(@) Fremd & fhar & o @ @y & suRefy & o fEAr S R0( )
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4. HAH A & UK H HfeH B & UK 9 GE AW Hivm—

HIAH-A HIAH-B
SferdEe ERA (TaT)
e e (drm)
gHeEe Tt
RIELUG R I BRI

g AT qeA

5. fo=fafgd g &1 d@fm s fvm—
(%) WIS T 3 ss § F& IR 8?
(9) oqed ¥ F 9ued 72
(M) orget W STEmEddEd q dd & o & g e 82
() ogell & Hano w2
(F) Hh o@en § Uu W o R 2 oeargett & 9w fafew
() fag g T @A 2?2
(®) ohi & WK F& A S 7?
(s fodl &k x99 9 @1 W fofEw)

det sl uve

6. foefafgd s &1 W T -
(/) wigstt & ST ¥ ffRw I AT WRkd Wy ST
(@) WU & fafye fafeedi @1 wfes auie @i
(M wgst F WET ¥ oF gEeR 2?2 wed & B F1 whm avlh Ak
() wgst N Sa F W uRRA B X IR FN WY FH)
(¥) difeed o1 &1 Sa@ aa fdfom ¥ fpar &1 toEtie afetor fafew)
(@) woA  fames # s R wWE SN
(®) 9 & TIRU & JhIW & o TR 9 areh fafre ARt @ el S
() @ & Bed & a&HE oW gaT 7, i
(3N wget & wgE v fafew)
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7. frefafgd s # ¥R-9R 92 21 &G W ¥ A9 U8 fRE 9 fad w4 ww
TE R 3 W dFf 8 AT 21 79 9 AW | & Tea & gRas
7 fafgw
(%) Gad, a4, ©Iw &, "
(@) 91, 9, &, wifew
() SRS, ToAl, FHIRE, HW
() foemd, WS, 9rEu,  9eRoT
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39 3HE F1 EET B H ST SvEgsl @ e foveas @ W gni—
e dml & affeRur

o TUEH® F oTEd fem

e TUSAG F TR STEdEReh

o TUSAG I (YuNfed) oTaduRui & wAefoT

o Tal & IYgHE oTEdERo

o cEdurel  # faftm o ud ovedl H Uw AW At et @ e

o fagd FRUNH

st ¥ =t w—
o ddl ® fH¥ THR U Y UR W Fifpd fhar war @2
o UUEAT® N Ed W w@ 8?

aeRget ¥ W I Ok SUR W W K fF

WA & 98T TR U YA d@l b FeRu] Ud 3% SHAMEISM @ oFewer @
o # e, S det % O T GEE@sl W STHRd @ qu S9e gomaned  oTeFed H
TwEES g W & ifaw uRomm emyfeR ead-THA (modern periodic law) @, S
fread, 8—

"ol ok TETIeR TUT Sk URHTUI-hETehl ok SATadi-hAd Bid &! (Chemical
properties of elements are periodic functions of their atomic numbers).

g Afs d@l & TA-HAT & e § ey fRE 9w dr fafed e W
R - B R g S

st M % wed, d@l & aiffeor 3g, owfd wqE fem feeed 99—

1. STORoR @1 eR-T=0 (Dobenier's Law of Triads)—%- 1829 3. # SHA
e Srerfer 7 dF W ddl & I® 9UE S fHar e 0 WER 9
o
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W fem & oguR, ‘It 9HH T Gl @9 d@l F1 IAh TN 9K & F@d gU
1 # T I¥ @ d9 a9 @ & WA AR T A d@l b WA H AT
T (mean) Tar g1

qwuit 1
T 5 i, S % AT | T 9 A 7 ] 1
1‘? 12\I3a 3K9 7439 23 (Na)
2'3(;1.5 ]:(r) 1127 oy HLIB @)
S e Ty e

s Tof & dfga dgd g OWAN] IR F WY St off G 99 F a1 U]
IR T A & TAN] G- & HA<R AF & o aER AT 3 TR B SreRiEn
% TR (Dobernier's triads) ®&1 ST |

R fom Se9d 39 & d@ & Wgl d@ 9fid @

ol —
o ddl & aiffeur § eve &1 omH fEm @ 22

ol & UTEH W H—

2. <IAUE T 3Tk W (Newland's Law of Octaves)—d@l & 39 aiffeiur &
faam ¥ 1863-65 3. # W =govg d fHA WA FA d@ @I, SARWEN] G- F
7 # =Efed s W @ 5 ovs fufrdl § woe omed a9 & uEfas Ton |
gk B 2, ordfq S dcl B Ik WAN] WK 4 wgd %A § W@ 9 A 5o
Aqed ad & WU P TG dd d O & GAE BId &1 T IAUS W 3AWek THaw
FEd gl

qeal Rl TRETO-9T B W W Yk ded ok YU @l gAgT Sk ofred
da W B ¥ ddl & SIS @ 3SR faeed 8—
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HROM-2 : dal o IITh

wI ., |[dd wA . |qd wH |dd

1. |3EeeH (H) 8. |wNH (F) 15. |38 (Ch)
2. |<ifEm (Li) 9.  |Wfeaw (Na) 16. | wefma (K)
3. |38fdTm (Be) 10. | #hfsEm (Mg) 17. | 3fewm (Ca)
4, I (B) 11 |dqfafem (Al) 18. | siffr (Cr)
5. Fe (C) 12 |faferta (Si) 19, |2refam (Ti)
6. |ATEgeH (N) 13, | BTy (P) 20. | (Mn)
7. SIS (0) 14, | ¥R (S) 21. | 3T (Fe)

SEw wRoft # (i) wEEA, wE 9e9r AR, (i) ofifem, d@ifsaw qen
T, (i) Iffeam, TR quT SRievTaH, (iv) IR, USHi—ad qem shifaad
# Fr gEE@ wE Sl 2 W W 9. 18 &k WX § awl H Iadr gHEaT ad e
SAEA0IE: WIS & T[0T AIEZISF UF GRGRE H a7 SARRT & U7 Afefied Ud Hewl
¥ T fred) o 9% W wH Wem 18 & W% 9gfud ®Y ¥ on] ad g ofd g@e
JAM Had FHA WAW] GRI & del a5 & G| o)

o= h—
o TUSAE F oAEd-wrufl H de @ fRY SUR W W& T 8?

Taf & uvag WRRONERT St dveelie & omed fem & fawy # @)

AUSIh T 3Ma< 9| (Mendeleeff's Periodic Law)

¥ 1869 . H U dwifve WX .31, AUSE® (Dimitri Ivanovitch Mendeleeff's)
9 TS oTEd-fEm & ufqued fEeEr 3@ M & SIuR, dwdl o wifaes @em TETHieR
ur SR R I R ok ATl e (periodic function of atomic weights) FAGERA
sgfq afx d@i & dgd gu WAW] AR & HH B FEred fHw 9@ @1 ffyed wd @
Tl F AL AT FEHE OT a1 @ T S E

W M & gER, AUSd® d d@ @ U 9Ref # 3 YR W@ f& 9ol &
Wl § IR G A A IR GEH OEH e d@ FaRed @ 9 wfe w9 9 gRafdd
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A9 U Tl % d9 gl S Sfel # e ¥ QR R W 99 3§ dvgen @
3T -t (Mendeleeff's periodic table) Fed B

TUSeAh 1 3Mad-WRUT (Mendeleeff's Periodic Table)—dRut 10 49T HUSS
T TRk HH S TR 3§ S W g 5o e & me e 9 a9 1S
& a (group) ¥l WM™ (column) H A 3l 3H FROT IR WHEI W HAH ILAT]
WR A T, & T YR % d@ ¥ UEd ofd 1 oe wW R oawh # Re wm
G g ™, A off 999 det # W 3 W a” A g

HAUM-3 : AUSeth okt IMad-"rRoit o ( 1871)

guft | @ (Group)I |wimm | &t | Iv| @t v =t vi| =it VI
(Series) 11 VII
1. H-1 — — = — — [ —
2. Li-7 Bee-9 |B-11 |C-12 |N-14 |0-16 |F-19 |—
3. Na-23 Mg-24 | Al-27 |Si-28 |P-31 |S-32 |Cl-  |—
35.5
4, K-39 Ca-40 [?-44 |Ti-58 |V-51 |Cr-52 |Mn-55 |Fe-56 C-59 Ni-59
5, Cu-63 Zn-65 |2-68 |2-72 |As-75 |Se-78 |Br-80
6. Rb-85 Sr-87 | Y-88 [Zr-90 |Nb-94 |[Mo-96|?-100 |Ra-194 Rb-104 Pd-
106
7. Ag-108 Cd-  |In-113|Sn-  |Sb- |Te- |I-127
112 118 [112  |128
8. Cs-133 Ba- |Di- |Ce- |— — — —
137|138 140
9 - — — — — — — —
10. — — Er- La- Ta- W- — Os-195
178 [180 |182 [184
11. Au-199 Hg- |Ti- |Pb- |Bi- |— — —
200 204 |207 |208
12. — — —  |Th- |— U-240 |— —
231
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TUSE® ol TN oTred  |Ruft

1871 5. & @& A4 d& H WS W AUSAE H RIS STEd-uRe  (WRUM-3)
& F wH | T

1913 § # vueels & ovad Wroft &1 e wed wea fHar mer (9 wnof-
4)1

IR 3@ ARuf 1 oTEEd WUSANh 4, WAW[-ARI & %A W ITEiRd, M % ofd
foar s @ e fefafgd 3w @ S §—

[@Rof-4 # det F Tie & AR R ROULHASG qw 9 EuRaR o ™

|
AUEAE @ AEd-TRUN * YHE I

fueehs @ omad WOl % ugE AW freratEn §—

1. Ol T A §@d UIHTU-WR o AJER F BEAT—HUSAH & A&d-arnof #
ddl & TH IR W (pairs) & foH I¥d WA 9R & 99, F9 WAN] IR & d
¥ ved W@ T 21 ¥ FH E—

(i) oT (Ar)—39.4 T WEBEW (K)—39.1

(i) wETE (Co)—58.94 TN THfewRer (Ni)—58.96

(iii) SRET (Te)—127.61 T IwAEA (1)—126.91

(iv) €™ (Th)—232.12 T WeEIWeR=-=aH®  (Pa)—231

2. WHEMNeh T WME—3W6 ddl & U6 d s goens 79 od & f59a
U] 9R A B 29 €, Weg TES U 9, S gEsled & dd g e H-
1, H-2, H-3 F09 & & ¥m@fee C1-35, Cl-37, &6 & a s C-12, C-14
3| UTETU-WR o SMUR T hATESa hid ¥ 39 OAeIf—ehl i ot @woft o
gush WA THeT aMEt ui=g HUSEth ot AEd-dRuit H UHT weWda qE em

3. TESIN W §Y OEN—eReIST; S 6 waW @ A @ =si (Li, Na, K..)
3R gwm Ff A % d@l (F, CL, Br, I) & 701 § TAMM @@ @ & fafved w©e T8
faar o1 wHa 2|
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1A VII

Li F
Na Cl
K Br
Rb 1
Cs At

Fr

4. TUAE dEl H Wk & T H @A TE A F A" ug 3R B %
qg-a] § 9" G A & golled 3R B H Mn O] H FGI STHEWA B9 g Ff 9
T WY W T

5. I T (SH—diferam, faerta, i o & ot & &% W T
T e

AUSA®R hi ad 9RUt ® Fones

I WISl (Mosley) & X-fafeeoll & TWeghl & o78a9 & N del & Th a4+
<T&fUT, UTCI'I'U\I-EI—TFIW (Atomic Number) 1 9fdured foam)

frft a@ & WA & TG W W shl WEAT IAAAT AW o LHTEw
(qA-3T9W, e, & Ul H) Al O ohl UTHTUI-ThATHR hed & d9i-ei 4 a8 o= &
X dE B TR TANHAGE & dgd A A Fafed fEAr W, @ Aveds & IR
AE-gROT F 39 AW R & SN &1 W MUR W HUA® N Sfewied swed e
# duled FE omyfeh omad frem famEd v feer me—

“aeat ok Hifder TE TETeh UT 39k UIHTU[-TRHIGRI ok STTad! Whetd Bid
&

W fom & SR W UUgels & ofad WRol # duiedm feer wan gwes iRt
gl # e W @ U e an (Y o) SiEr T aem goiW gE d@l (Rare earths)
wd uwfedee dal & we fifa s mn

fadt dw & wff TAefsl &1 WAN-HEE GAF BW % SRUT A6 e famior
A @a @ F & T
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wioTeget @ = Wi

e 3ad Ud af H R IR 2?7

o UpHurdd oTad-gRot # fHT emadt H fem 2
e TUEAT H EWRE STEd-grof F @2

Taf # ufeee @ W faeR F MR W Aved® @ (Funfm)  sTad-wmeh @
gqgv_

AUSh ot (HINIT) 3ad ERUMT o oTequr

(Characteristics of Mendeleff's (Amended) Periodic Table)
el H oTEd-gRoft & WA 9T (series) H fMew Imad (period) FBd ©
a1 @ (column) ¥ T @t sTUET WHE (groups) FEd @, fawfem fEar wer @

(i) oMmed @t fagroamd

1. =T9d 9Rof H ofEdl & %A W UH ¥ WM ds gl 2

2. W 3Mad H Haw I dd § gWAU W offacry omad Fed & aw wwH ik
FESrST qu @ifermw §)

3. oA@d T F A9 H oS- @ § TN Al oY fEd ded &1 deR sed
& ddl (Na, Mg, Al, Si, P, S, C]) FH YTEUT T (typical elements) FEd T

4. 91 @R dfed oTad H 18-18 dw ¥ gHfw @l ik afmad (long period)
FEd gl

5. @3 TN Wad AEd H 32-32 @ & Whd oI 3 oAfadrd Imad (Very
long period) #8d d1 B TEd H 32 d9 &, Wl Wad oqEd H o a% FAA 15
e d 63 ST §s § owifq =® argul sted 2

6. JO% & 3ad H YUYW S Tl bl W dQ (normal elements) 1 N
3 Tl B HeRHAUT Ao (transition elements) Fad EI

7. Afade wed 3R wWAd Ed H S WHN d, 10 GHHUT ded dr 14
IUHAV dcd &1 D3dl MAd & STUHAT AA ARATES dAT Giadl AEd & 3T
UHAT T RRATES Fgald &1 3= T URoN & A9 o fmmar o 8|
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8. YU® 3Mad ¥l &R &g (Li, Na, K) ¥ 3 g et ot 9, S9—
Ao, frat, o T =k W gaw & S 2

9. YIS Ed H dal & difgd qu YEEE UM, SH—adg IS, s,
Fauih, Tedie R SHeEEE @ TS § fafd 9Redd (gradation) BT 2

10. 5 sad & Bd 9 da (feEm, afifaam qr se) W eTed &
del q oFel af & g a9 & Gy faeRtt @EMEr w6EH W g 3@ IR TS
T T A §, SO—cfifeam TAREm § oy, Sdfeew Uogfitem & o9 qd
T fafeest & 9 foeel gued wei| s 8|

THE I

sATEd-11

11
mad-III Na Mg Al Si

11. & & oad # fagq o9 teaes T WA HES F7 IfE F - ged 7|

111 1A%

Na Mg Al Si P S Cl
[EEGIRCEIRGE foga saEA fogd. RumTcHS
12. oreflar qU—oTad # o U TEnREAE A ghE F OSE-Ey gedr 7|
Na Mg Al Si P S Cl

EIEE IR FH GEF AT 3T

13. HASThaT—(FEENHE & IUR) FEENF & STUR, dcl & TIeehdl Ugl o
1 ¥ 4 0% g4 8 3R 3WH SW 4 ¥ 1 a6 wdl 3|

a9 ok gEgie 9k LiH  BeH, BH; CH, NH; H,0O HF

EEISETI 1 2 3 4 3 2 1

HIISTeRaT— (SN & gER) Siedisd & TuR, TaNeal o U6 § o8 %
AR F@dr 2|

ded ok Siedts MR Na,0 BeO B,0; CO, N,Os5 SO; CLO,; Ar

ERISEI 1 2 3 4 5 6 7 I

14. STfoETgSl T ST [UT (Basic Nature of Oxides)—3Tad H eifawEel @
gF TUT GAN] HAG S d@d b G-I ged 2

NaZO MgO A1203 COZ P205 SO3 C1207
Yo T &9 g9 39l 3T 3T oo k=] £ B £ S == £

D)
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15. o] Breor—yee oEd # W @ ¥ Wmd e & IR 9M W dwr @
W] B BT OAM HAMER Sedl 2

g I 11 11 v \Y V1 v
e Li Be B C N O F
YIHTU-shH TR 3 4 5 6 7 8 9

geamey Brem (A) 1.34 0.90 0.80 0.77 0.75 0.73 0.72

16. ¢ ¥ W T W qAl B TG, FEUHE F MG HALIR A 8 ael
T TE W Had e @ S 2, Weg oM geM W sed 2|
(i) o qAT SUSRN @t fewrHaTd

G '0 ¥ VIl 7% Fa 9 T & Fl

(i) Y& o @ o Gen I fafidtE ddisteRdT (Valency) & Y6 & @
S€O0 o & dEl N dEaesa Y 8, 1 a F dEl @ Haeed 1@
ar M F Ft F ode B gaesd 3R

(i) $® oUaEl & Sl fodl TH o & qd@l F T GAE B |

(v) & @ # f& F dE@ F OWAN] IR IR F dd@l & TN AR T ARH
g 2l

(v) LI T ST T H DI I AN H 3TN (Sub-groups) H e
fhar T 21 e Su-ad A’ @l Su-adt 'B' Ed &1 gRel # Suad A
@ 9 SR g 3u-an B & SR SR ford 81 fRE swad § suRed dwl
¥ Afyd TAMAT TR S 2 W ¥ 9 R Suad H 3uRyd dwt ¥ fe
gd €, S—yem o % Iu-Ege 'A' § 6 dd Li, Na, K, Rb, Cs d Fr 2
M 3T-a 'B' H Cu, Ag @ Au 3URYT ¥ ST A T B # IuRed
dedl # =R uEl S 2

(vi) T & ot # uEn] wmAe § gfE-wE ok W d@l & i H HHes gRadd
I

(vii) fofte @@l § 3ufyd 9= WX (Normal), HehTUT (Transitional), g?'f“l:l‘
TS (Rare Earths) @97 TRRATEE (Actinides) & T&d 1 oyfas womelr #
'B' 3T, (W Oqd) & d@ TS dd Head § SR IT-a 'A' F ad
(e 9 @ 31UId) W= @ (Normal Elements) $gelld 2|
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() ulfeaer AHU AT o= fagadt AFOU—RA0] HAS & IE FH & G ded
2l

(W) A== fawa (lonisation Potential)—37q &t wmm] ¥ soaz= fawenfya
FE F U ETES S wWHN] wmAE ¥ gfEed F oy sed 7

() Tt swuftoar (Electronegativity)—3tafd f6el waw] & o0 3R geiaeid
BT HH H FI WAW] HAEG F gfe-wH F WY oged 2

AUSAIR i SMad ARUN ekt SUNTET

1. dcal @ affau—AUSds & oad ORof & g STAN a8 8 fh 109 dwl
& Aifts qo THEMS T FT AT STE-ITAT A WH HId 9 Rl & AT TF
#fm ® T 2

2. UIHM] OR @ AhAT—d(6 fhd a7 faum § 3ufem a@ & dassar 9@
Ff e & SR A 8, afE ad &1 qedidl 9K WA 2 ol IUH WAN] G- faeefaa
W H JA R FHT F—

T AR = Tediehl W x  HATSTehdl

3. HgTwE wRHI] 9 ot wWEt fruiwor—uvede @ omad-wref & wema ¥
gd ¥ det & TN 9 & g ke & # weEa @ 21 99, Be & WA
IR TS GASHA dF HEHL 4.5 x 3 = 13.5 WA S0 A [4.5 FTAH G GR T
W] AUEA® J 39 fEAst Aeex fadw ol § warl ) § gHer T YR 4.5 x 2
= 9 fydemr T S [WEAE @E9ER ¥ qUid: Ad @ 7|

4. Y qEl W WA H—AUSAE H TEd RO H A HEAN d@ & TWHN] ¥R
¥ oo & ¥ AN sHEA &1 SR 21 @ R B A B d oARE gEE & gel
T Hueel® F I qEl k T TS R WH g @ IWd 3= od@ & i #1oauia
F oz o F ol F AR W R Serewumef, Aveelw @ ga sad wRoh H
Fg H Wl T dd WRUEAR (Sc), NfeFT (Ga) T THAEW (Ge) & WM R o
fSmal 384 SHE: TS aRH, TH UgHiem @ e fafaea 9w fear e

oIt | e Wi
e Tl W AH 3MEq GRUN H qeai & A0l fRE R q fHAT TR
82
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deal &t aTﬁgﬁlE aad gt (Elements of Modern Periodic Table)

@l & ofad aiffetul & ARfThdd Wed dreiehR STfaeh STad-|RuiT (Long
form of Modern Periodic Table) [3% @Ruf-5] 21 39 groft #, ¥AUge® & 37dd-
groft [ARof-4] & ST, 4 dO B, & GAW & GEI 18 /UGl UH oAl
goft & Tar M 21 % 18 W B 1 W 18 aF HAMHd fhaAr M 21 [Eed ¥ TH
[ et ff moft # fi oW g defer omed WReft &1 sTuR wAmpsd @
o e 21 9SG SHUR, dal o difdes d9T THIANeR TUT 396 A~
for=ma & ermadl we Ba #l

fodl 9@ &1 TAN-HAG TR WHN] F gorEeE dE (1, 2, 3, 4. T K,
L, M, N,....... ) ® golagidl @ dyul W @ o ST 81 oI STEd-9nel H dwl @
TSR & dgd A H WEd ¥ fRW 9@ ¥ ST d@ H goaedl @ d@enm 109
Ig O B FW AY TS H YA FAASLE-[GAT @ SR-=d AT (Bohr-Bury
Scheme) & ER, &H F@ & ISR (s, p, d T ) ¥ FAGER O g1 gHS
iR Tad-gRo #, AvScih @ Gwifad oTed §RUN & SUS &l, Iuhwn o’ osid
TARME F FEY F HA T & SN W@ T B STEd-GRUN &1 T8 WET  gRuf-
5 # wf¥fm

o=
o YT oEd TRUM # T Fawmad §?

Iai I WE  —

MR 3MMad WRUR it fergrsramg

et formad foeeq §—

1. 39 9noft § 7 dfgw dfhal (Horizontal rows) &, [ 3mad (Period) F8d
g qr 18 R WM (verticle columns) g, = =it (Group) a1 9@HE FEd
gl

2. TG Ed & W a8 oy ® ol 9", UH & @ § W M g—
g Aveds # greft & wifd W wem dor fydw Susfmi § 4 afer
T |
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3. YIS oAEd H, IuRml H W Soeel % W & STER dwl @l Iuad #
frfefad %9 & @ T a—
s-SURITT—IA, [IA [3TR&GaH 2 3odeeH]
Pp-SURIIT—III-A, IV-A, V-A, VI-A, VII-A @ 0 [3TR&ad 6 3caezi]
d-3usRtoT—I11-B, 1V-B, V-B, VI-B, VII-B, VIII, VIII, VIII, I-B, 1I-B [31f¥esay
10 3oEe]
W YR 39 TRol # 5l 99 o fod ¥ 3@ @ o 2 f6 osud sifw goeeE
F o fF I T B swww ¥ g€ 2 U Ry swer f 39 sud @ 5 weg
# FE-T FW AA ITHW QEid W ST gH 7

fewuft—I.U.P.A.C. (International Union of Pure and Applied Chemistry)
g, 99 1986 H I W dwgfdi & oguR, ovad wRoh % fd-wwy # anf
W T ¥ W (4 W B) & wAE A<, g e w1 @
18 & HAIhd fHar S g1 GROM-5 & QU9 HATeT & A AGH wAGT o
=RE £

4. dufeR smad Wroft § dcl @ 9R WUl ¥ sl (blocks) ® Tm: fawfe
far T B 3% BES: s, p, d T [ wAH & dcd F8d 2| THU TH dAih
H acl & vl § e §EMAN qd T sdid & del 9 Rmard & )

5. WS a1 ufeedie Sftel @ oem formr wEm @ dw e Wl #1
Aol # W ANifed (¢ 9 k) fEAT AT d—otiq 39 SfEl @ g gwof
¥ g dnifed =l W foa S oafkul W T e °, 9ol # oga 32
W g 9§ der gRoft & o (qRer #) srgfaueHe @ S g1 e
3 gfEl & otem formr W 81 ¥ fwdAld & ad B &

6. 3T9 Wnoh ¥ gy wd oy d@l @I, WHHUT dwl H qur IRRT dw@l @
WEG: @ ST Gl 2

7. TEENM & A4S O F I-A F d@ W d AGe O F VI-A F d@
¥ ed-ged —erd: 3§ W At # W w2
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i fog

AUgeAr Al ofmad fom—del & Wifds a1 quEfs o0 396 W] AR &
Aedl oW Bd g1 I8 AUSh & ofEd fEw g1 WUSel% & ofad  gRum H
A AEd qa A gy £ oTad 9Roft F gW #R AW A oEd # e-e aw
0§l 3K Wielyeh 9@ @ed g1 J 9 IIU-3T0d W & WMy & &9 H g
g, S@—Li — Mg, Be — Al, B — Si a7f|

“qedt & ofifes AUl (WA U Ak WA HESGT & oEd Bod & 217 98
i oed foam 21 defer omed wnolt § wm dfaer dfteet dem senE  SeEafR
W Bd &l WHAUT e URad! GAeal YREE A 8 S9—ITad & &
TASRad +2 R +3 §1 g9 gA a@i @ golegiae e 2, 18, (18 + x) 9,
2% S& x I AN 1 ¥ 14 9% 21 3¢ oad gl H oo TS & WH W
T T R

sad wroft § H &1 wW faftsd 78 31 @8 A & R wigsi R VILA &
gl ¥ GEHAT Wadl 31 98 F9ER §9d goaSiee g BRUT 2

N R P & omgfie omad Rl & d=d §gg (V-A) #§ W@ w21 e oA
S F 5 g g1 O R S & wunE emed ol % VI-A wgg § W T
2l 39h TREEH FW H 6 Fade Fl

Tyfid oad WRoT A @ B IV-A T aw f5fe emed & wr e 2 =@
TH 3@ 2l Cl gaed & guft # o 21 erad wRoft § 36 OVI-A wgg H T
T 2 e e & v B s & w § weifus @ R, Iwel arfesa
Ty Afus Bt 81 N & U9 §aeehdad sAw: 1, 2, 3, 4 3R 5 g, S@ie P
I FASHAE HAW 3 R 5 R

Todich
Tgfaencdiar goa—
1. 5@ g § 3R ¥ 99 ;1 I dgd W—
() st Breer sedt S 8| (i) qaOHAT e S 2
(iii) S =ear Wl 2| (v) oifeddar ded S 21
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2. foft omad & ed ¥ Q@ Wgd W dwl H—
() o= fagd wfa wedt S 2
(i) ofegddr sed S 2
(i) smafe e sgd S R
(iv) @l & offedEel & &9 SHid ged S 7|
3. Tugd efEd-greft # us W A @ fe—
(i) Telod TRAR F W= H TS G H WA M B
(i) 396 SUR W T dai & 0 & IR F FE agwEnh =& & 1 wwd 7|
(i) wdar fr O S 99 TH & W A WW W MU F
(v) 9Roft & S99 # FE omuRym faerd T W@ T R
4. U] HH%G 17 A dd bl SEd GRoN B W g—

() VII 37ad, VII & (i) I &fEd, VI &

(iii)) IV 3@Ed, VII o (iv) II 3T&d, VI o
5. Be & fasmul wery 3—

(i) Mg (i) Al

(iii) B (iv) Na
6. oMgfE oad WRUfT H SMER d—

(i) T 9N (i) T A

(iii) GAISTHaT 3% DR USIRIGE IR ERIMI S
7. oTEd-gRol & fRW wag § WHNRHAS @ gfg b W Sedl 8—

() = fagdt o (i) oA fava

(i) foga  =ofEar (iv) 3mnfeas oo
8. fxfg omad # a=f & e W 8—

Q) 2 (i) 10

(iii) 8 (iv) 18
9. fo da & foEp-udeea @y oRE f—

(i) F (i) Mg

(iii) Na (iv) K
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10. frafefied & & f59 wqg & dal & WoiRs sRgeH-gaeed & d—
() 1 (i) VII
(i) TV (iv) O

11. dal & 7o fal o §, 396 wempEi—

() " "EHEl & "= W

(i) ¥ =M H g W
(i) & FTFIT W
(iv) 3k fodt W =&l

12. fread § om=fg sffedms 23—

(i) AlLO; (ii) K,0

(iii) MgO (iv) P,Os5
13. faefefga & e o 28—

(i) Na (ii) Be

(iii) Al (iv) Zn

14, ST s 8—

(i) Na,O (i) P,Os

(iii) ALO; (iv) MgOs
arfaerg ST U9A—
15, Th 09 M & TehEE &1 9 M,Ss ¢l I8 d@ ad-arefl & fee Iuwaw # gnm?
16. TH ad M oTad Groll & @ M A § 3| 396 JaRge au sfieues & ¥ fafau)
17. sfugar fSad a9 @ §Hd @2

(i) smad wer o #f

() &t smed & p sAld qu d wAE A

(i) f&E smad & f = H
18. fr=fafea =ifet & s f& smeee fage-od @ owear fage-woi—

() NH; (i) HCI (iii) H,S (iv) PH,

19. TE Affd & 3| AT Ed A5 RoEd & 7 § @ 3§ AT & Saw
a fafaw|
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Y I qe—

20. fo=fafaa @ dfra faawor dfsm—
() seRfeR &1 B fem
(i) =ve & A faay
(i) FHEUT qA
(iv) fa=ul dwm

21. #vgdd® @1 oad frm foafgu) o w1 d@eied SXe omyfae omad frem W@ feen
A7

22, UUEA% ofEd @RON & o g Sfed &0 a4 fawwand  fefEu)

22 oed WOl ¥ fed smad § W @ A oW W faefead i ¥ @ uRadd ar
2?

(iii)  STE-fava
I swhiw wvA—
24, UUSA® & WA oTed 9Roft & oTedl qur g ud 3uad &0 fawwan fafewd
25. oMyfae oTed foem o B2 feg o ¥ oifoume Yed  ed ud g @t F oved
aefE B §?
26. oTEd dar o F §? 3o A B &1 iRadd fRE YeR g 8?7  wEeisT
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W THE d Tgd & R’ UK 9 HhI—
1. fer fagg smew

(a) aEgAT @ SMEAW

(b) &Y F TBR

(c) Rer faga wuT

(d) Fam @ frm

(e) faga &

(B Toga fawa

(g) MY & Yaas A HATD

(h) 3TEY H IR
2. foga «w
(a) Togd o & @ e &= & gA

(b) foga ==
(c) ¥ty aen ufeRiyr & GAWT

(d) = THR & ol H fogd F H WUWRU
() fagd o & wwE
3. gE&E
(a) g=ai & fafe 5aR
(b) Ta5 & I
(©) TaHa &
@ a5 5 I
(e) Teal &I FHEhT HAGR
(H foga ==

(82)

Downloaded From www.dietmathura.org



TR @ IEW
T & fadl § agel # oqd dig TeeRe & Wiy aw g (fasel) <@ gnm
TMEAM § HUS & IARd g9 A0 feed <@ g 1752 F omREy anfae Senfie

Yapfem I fag frar 5 a@m & dogw & ofor & FROT S6d fEgew @ S g1 e
T fagama g9 & feer = P FAw F O3 WHem W WedAl §—

feram shema—

° Waﬁ@@v_«fél

e Whd H YW dq€ W TE|

o T Whd F IS & BRE-BLE IHE & UH A |

e TN & DD IHY Thl @ AR MHOA & A B
AT ThHA H TS W ITH IO &k B THE! H ATH AR AT
FE H MO I S R

e IR T TS F A F TS W IqH A FN F B THE A
ST 3R ST & HT OT ST ST dI SRR H AT Hd, e,
s, dRg TR ff TR S W, ged awgsll F T AR TEffa F
A 21 39 O F I B A W a%] [TYIHT FEAd 7 e TEfiE
RGN

Y SMd £ R S 9% Ted ¥ R TR o @ S g—

@Y H TRAT H T (g

TRy Sd § fE oyEe e sie-er Fui & e X a2

goiaed g & SUR, TS e WAEvEt ¥ feel o 21 Y&E W] (Atom)
¥ ud AfFe B 7 S =gH SR WeM @ ¥ Wed W ud oEW gl 7 wers g
R FE AT W AT 2 T TER ARG o9 @R Far 21 AR F AN IR TS
TR JHR & HU GRSl § g9l od Wd &1 4 HUT & Sdiee #ed B
AR W M % O @Y b aEX RO SAEY Al 1 WA F gl @ de

(83)

Downloaded From www.dietmathura.org



s F OMSHT # e § aeX B 21 T W] § o9d e a0 AEW &
G aUeX A 31 39 YER WHN] fagd e & 2

& Ty # Wed si¥ar ¥d Iaw AfNe F 8§ FRUT W U W W A
g ST Ghdl Al a2 af9h & ok I Femsft & w9 omar 21 o 39
FAEH F G ST Gl 3 oW RO WEW] & USRS goide e o
S R A SE W] A ood oTawl @ W kU oawl @ den ¥ R & Wi 2
R 98 WAW] ¥ A& & W 21 39 YeR feRHl g% o ud AAvE BT SHeh
TR W Gl el Rl WP T ¥ e fandd afx feslt T @ ue
sEr e geegM 2 @ 98 WA RUMER & S 21 o TRt weg W
SRUMATYTE AT URATUIST H oraeidl ohl STUehdl WG Hiam Bl

faerdfiomur & T oo & SWREEt § 9 f& wew

THUT gRT &Y & SRS

9 HET H BT F W Y Ted § O I F WANET § I sdRM fFed W
WY # 9d S0 £l 3HE SF W gLl & A B W F RO g AT I ST
B S § au IWH W OEUT AEY H HARKAT B ST 21 A ST B B GF-ERd
T W EO-AEEE @ S 2 S YR, W SEqw & 9 @ foeen @ wWa §
Ted & @ WA ¥ $8 Foagd Tegd § 3 O &1 3T ST&qd H Sg golagHl @
AMRGHA & HROT FU-ERG B ST & TN WAl oAl S B F FHROT GF-STERE
B S 81 fad gereeiE (RO STeR) U 9% § fAeerd © 304 & goee (B0 STER)
o0 a5 § w99 g1 oAd < awgel § fa oM@y & AW gF 21 Wy g %

YA @YW A A IcUd fHAT ST GHaT B R 9 & T8 fEA S wHar 2|
W dgd TEu-TEw & 'l f)
JMEYT W WHeh qAT WA ITE

MKSA wgfd # dgd oEw & AEe e Sgad 2l 36 ¢ § VEEW aXd 7
TH FoEE W16 x 1077 FAW FO-ITEW FaT g1 o A a@ B W BRI IMEY
2 5 AW U maftm U W B A 2 W e § WM Fd Fl W oAEW
e H HA AEI Fad Tl
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TASEH F IEW = —e
WS & &Y = +e

OLEFUT%T&TﬁQT=+2e

AEYT & UHK (U qUT RUT IMAIT)

Tled R 9% A& & o 2 odfed ol o= &1 omaw e seR 1 @ 2
HS TR HAT FR GHET ST HHhAT 2

feram shoTTa—

¥ Hig H T B

x ©g I WA H FUE T T

¥  BE & TA 9N H WH H T SrEER 3415&’—\.;@
IR €vg ¥ desd| Jﬁ%i@""

-

¥ HE B TH AT DL B WH F HUL

AN
¥ TER @eE g o & WU an e G

(fm (A) =1 & 82
FEa

T B deH g BT H Faemd H I m&qﬁ
21 W ? I oS H GHM THR HT SAEY 3T ST A
T~
21 (& 3ma9T) L
feraT SheTa—

¥ DSl B HAAT T TEHL ARG R
¥  Udh D & WH & Udd 9f § St

fAER i | " o
x 3OO 9T ¥ sl g o & uHu b 1ahth oy
(fmr (B )1 =1 @Iam 87
T BT TS g B¢ @ Fasdd (R W LIPS ¥ TN _
' ‘ %‘xﬁ?&a&“'—é
I 21 H? I wE § WAM TSR HT €Y 3T 4 '
ST @1 (SRUT SATEPT) ._\:‘:‘_7’_8_
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foraT eI —
x @ H TH DS Al

¥ DT B WH § FIT I VK ERE '3:‘%5%%
X C—-\--’r-\— +):“%‘“

s mz E oma owm # e AR N et =
g ¥ dead| ,34_'\&&%.\_0_

% ¥ UEMEe & B o (A

s T DT I BAPM 4 wEe mRm O es = c

Exd

¥  UdMge F B & i # e & Oy o I (F"F (C)1 T BT 2?7 Fiw
N DT UIMES & D I AN HMd & S g1 2 A wel d fawda
TR H SAEW B

3Hd:

%  SMAY A Wk ok BT 3, UHIHer AT UH SRUMHR STTATT

¥ WU Yokl o OSTAY Ueh-gEY ohl Wiaeh(dd wid &l

x  TIUfid Yo o SATAYT Th-g@Y ohi STTehiSd hid Bl

s

U AERE 9% IO SHERE 9% H SN S Ghdl 7 ofed 39 fasfd @

W GHA| AT TAHYUT & Tge & ARE W @ adfas yET 2

Teera l%l'g?r PR} (Electrostatic Induction)

Sa f5d Oes F U B AERE aw @ Sl 8, o 98 dies o STefyd
g ST 21 ITR W ok R W Auld omew e W F AR W wEW STaw Id g
gl T I THR F AW wed $ O W AWl d% WA 8, 5§ ab (6 oAy &%
qAAF F TH WA Bl 3 TPR W Ged b AR B4 & fper @ fem fagd W
FEd gl

feram wema

YIOT gRT TRt =meteh @hRr SIAdTa SR

x  FAYYY TEH Aee & 9HY 99 a8 yeg R Wad|
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x YO N AreAs T fAheadr
o #omEs R ) oaren R
AIES B SR

¥ dcS 1 KO FEW, T & O
s ¥ dur (W) WA 2
EySI

¥ 9EM ¥ IR N golegid STeR
g9 AW & I H A B

x  3F AeS Bl g A

x ST g WU AW R e H et waT 7 WY Aed #u SAafd @ S
2|

T TER WO AERE BT WU el IR & By ¥ Rl 3w Wes @ e

AR fhar ST waar 71

areneftar farega

SR T & A H ooy orwem H
e & wdEg SR 9 At U SR
IS WY & SRl # TegRe <Ed ud
gad &1 Wgdl # des UE B @ AE
AGHH B ST AR fasel @ SE-He
AYIT IR G H AW H SR arad -
¥ wg omenfE faga (sTHmer fasel) 2 ATRTIT T TThdt fararett

I faoell & orellfes AR A Uedd fasiell & wmHe R a=kel &1 Teie-deie
g I 2 w9 d@ u 2 P wd 9Ra e & R fasel wmedr 31 dfE s an
oM @ F A F FH s Far 21 oA fasel 1 9w wed famrh T @ qw Wme
# @ ag # g ed 21 W a=dl & 99 fage wiom (FEe) s e Fd
T2 frerier o fmE ted 81 &N AR e faeel ToME see & W R, gE
IR el R AR gE I o 31 s el RS ¥ sHe SwE 2 W feaw
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o it B W B feeeh R @ e B oA Pex @ 4 s mR tez A6 &
T F1 Wl R S e WE @ Ad § SR IAed 98 @ S §1 39 WE Sel
F g 9F @ O 21 3HST aF W S e o 8 39 dchia STeHl @ g
g S 2

dfgd <Teteh

fasiell ¥ S99 & IUF TaH TS oA hebfod d Fa@Tl 3Eeh fow 3= TS
I S B STl g9 dfgd Wioid $ed &1 U8 Uh O B og e 7 i R waw
W AR 3TH fod TR & 06 R ¥ SieR wW+a § We 20 &1 o dafed oxdr &
IR A 8 @ BT H AN AHMd & & R W & IR ot § gw e 2 e
g H FE adfad & Wl g1 e F A oNEwR (qfed W) frE=e & @
ISP Wifed gem g1 e ff 9edl # g § fou afed Ges @ S0 § ey fastel
iR & wodt & e & goeT & 9 & S 7

S| o I

T 1785 3 H W dufas Fem 9 AN F SR W I G & a9 wE
W A (YU A Yo F wew ¥ us few R e ‘gam @ few @wd
g om fem § ogER, @ fer fag-smavi & W o e Tem STRSUT  arerar
IR UT ShT & QT TTATIH At ATl oh UGS oh TIHATIUTET AT Ik =
W T & T ok HoRATIUTEr BT ¥ U8 9T Sl A Wkt e areft W
& IrgfesT Far #

Fo ity

rZ

F:K% (St k SshAa fradis @ @ 79 9 < 107 g 71)
r

_ 99192
F=9x10 =y e

W o # AR g =g, =1 FAM a0 =1 WX @, @
F =9 x 10° =9 gl
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A 1 HAH 98 EW 2 oSN o ¥ 1 HR # ¥ W fafa e ag A @
AT SER FHAE AW & 9 x 107 <A & g7 T Wasfd w@r 2|

1 "EH FAm = 10°° FaAm

faga &t aor faga & &t digar

S oW § W9 AR & 98 &7 Ui I U AEW SHNUT SFEr  WAhyur
I H SN FAT 2, dGd &F g 2

fogg &7 & 5 g W &9 & fod 30 &0 & 7 39 g W & wga
& Bl AEW g, Wad § N o wle ey @ ®8d &) T¥u seW W end arel
IAq (F) 3R el 3w (go) & o9 & 3@ fag W fg &9 & faar ' 7
W E ¥ we¥m &d gl

—_ F d
E—%Qgﬂvw

fogm &7 & fu@ & e W oEw W o 9 9a & & fEm s 2

faga fawar® qor foagga fawe

fFdl fag oW & a1 R ws fogm & &9 S 21 W o&F ¥ ulwwr emew
e W 3W W TF I o ol 21 39 JO40T 3799 & & H U fag ¥ W
fag a8 @ 99 # o s M ugar g, W A A faget F Aw fagd fawaw
Fad ¢, W V¥ MWW W T

+q @ 6! ° o
A B o

w
VA—V%::a; (S[E/FA™) A dlee

1 dee = 1 Sa/gam

Iz TH FAM AT H TH fag ¥ TN fog dTF A I H 1 A FF HET
g, @ 39 qFl fagst § fiw fawarR 1 dee @ar g1 AR g B sWWd W &,
VB:O

VA:ZEﬁW

q0
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sa: fagaem § o fog W foga fowa, foell wlemr smewr & s § 39 fog
6 o= # 53 ™ F@d qo e sy & 99 & fasfy F s @ 2

Iz faga &7 H ¢ Fam oEw @ T fagst F v e 99 dgm faweasw
AV B, @ fear mn sd

W=gq>x AV ¥a

IOV & gATAE AT HEATAh
feram e

IE # UH ded ol dod el " |

vw]

S W TE UA A A & IR FW EMER do ‘8 \?ﬁﬁﬁ
IR T H S| dfd F AR F Waw W A4 * s fid
3R B & wWE | ¥ B 2?7 dod W TR aé“m““bﬁike
A A Bl A SR B &I SN HII FAT Bl E
2?7 9o U W faden 9= & S 21 A4 3R
B & W wies ¥ a0 9% (SH—%hd, &E
amfe) g1 @ B 82

o THE & IE FaT B W ? Wiesd ¥ I awgelt # fagd & waw @
g Ul Bl Y AB § WF UF 9Ig H HA WG| N OFA 3? dod FHAd & S
g1 2

o & S ¥ fgd yew g g

T oy A yeR @ awge ¥ ) SR e yeR d@fersr @

ferega ok wTeTeh Targa o FeeR
EIEY g
PRI RSIIEED
aqull 1 Sefty faere e
T SEE
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SN fhaemy ¥ I7 fassd fogear @ 5 S99 & 4 R B § 7 HOSH W@
BT g, SAEGY FAIRd B qod H THMIG A T Fl

AT T TAFTRUT Teran fagga am

Sa foll e ¥ ek oew wafed @, @ fagd uW 3w A 21 o faRe 9w
¥ ooy R # N fogd oW Fgent 21 fagd oW Y A9 Gww # vfa dSve warRd
SEw WA F o S 2

A (FHeiH)
gy = o2 g TR
e T (YHUE)

A EW YR H W YT gN FEAT 2| THH AEG UGS @ 2
_ 1 gam
WS
afs fogqd 9w § TR # RN 1 Folm Ta Fevs B, A 9K FT AM TH TERR
I

1 TR

qodichd q99
(A) Trfafaa goai & wdf faeea &l Sieat ovW g o fafen—
1. UdMEe & B & WH ¥ TEd W BT & o a—

() ¥a ITafdm (i) FoT Ay
(i) @ STew (v) S emaw &
2. F OFH YH T W TEd W T IS F S-S IHE dl
() dsfa st @ (i) T & 2
(i) wFrfa @ T & @ (v) 8 ¥ I T
3. AEY fhad YER F B 82
(i) T (i) =
Gii) & (iv) =R
4. TS FA9 W AEY BT 8—
(1) 16 x 10710 Farmw (i) 1.6 x 107 FHam™
(iii) 1.6 x 1071 Ham (iv) 1.6 x 1071° Fam
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5 UH Ao WA g AfRe ¥, IW W A& Fm—

) )

() 322 x 107 Fam (i) 3.2 x 10716 Farm
(i) 3.2 x 10717 Ham (iv) 3.2 Fam
6. HF H BT H WH T TEd W &g & B¢ W A FdAMF F o4 QY I0H
B 2, @ WA & FI§ W &R EM—
G) 16 x 1071° g7 smEw (i) 16 = 1071 o1 e
(i) T (iv) o
(B) &g ST WA
7. g fGeel wWed W wd 9ve TR @ 7 R oS gaE %@ g, w=&bi?
8. fog ¥ 3 oy fostel ¥ wad & @@ ST gwhar 82
9. gam @ fm g
10. fogm-e &1 As  fafed)
11. fr@ fawa @1 A& fofied
12. fogd & wod & X I A
13. foR@ & FO@e & T I[EOT G
14. foga @ &1 #AEs  fafa
15. 1 TWigsl FHam fHad dom & e Far 87
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fogqa e

foagE o & &«

smgfas Saw & fogm agg & omavas @1 W, oTUadl, FEiadl ok Wi Tl
R fagd & @0 9 ol B g fogd oY W= & W W Sed o oI @ Sl
21 F% "ewgul S W @ Sa &1 e fagd S (Generator) & fagm  emgfd
% fabes & ®Y F Iw@M A @ W1 W R
g & YeR & B 2 RE 9} qo yomEd o
1. fE a—ud 9 o S us & fEwn § velwd @, @ emr g
21 foga @ fqg umn <0 &1 2, iR, Segoe oifk o@ 30 (RE 9w
TAd Bl
2. Waaradt a—Ud gn e oRem iRk Ren wHE % 9™ seed @@ 8
T Us ffed wmg % We s@ fawn ek oRmwor & W gWER e R,
Yeaadl R dEdrd 21 R § dmn, dew, @, fhw, Jeffes ek wemedf
9 ¥ & Fed g

fagm g & fafasr & w772

frgd o0 % fafe @@ fetates §—

(1) & (2) S (SR
U fhdd TSR & B4 87

T A THR & B B—

(1) wEfrs 9d (2) fafEs @

yreafies Al (Primary Cell)
3 Hdl g EES e B fagd et § wYwaRa e S 31 Se—
() A
(i) csfea g«
(iii) IEF dd
(iv) T ¥l
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dAFAY W TS MWW H Sdd 7 HE eWIEm FAREE &1 o U g 21 39
fgoraa & S & BT d0 TH W IH JOER F0d W@ WAl 2l AR §dd #
TS X Sifemge g FEd H gU AT BT 8 qW TEH SEA @ P T @A L
FET F TS O Y A T F B KO g B H@ I 21 W TA F Ggd awS
IA 1.4 diee @ 2

5 Yo e F@ oy o dfad St § feW w7 ¥ oXd § 9 ey ¥
1 dEOfRE w9 2

IF A GiF O FIS H JoeR o feE I 7, fee Iud 9w F ome
¥ ug 9g (fae) & I ol g1 gOER oTHfa W U Wig (SRan) & S gE fami
EGI

I A H 7 G FEH (digsl) WAl A9 &1 Adclied & F& @i I
g7

7 § FEd B B, 39 IR SR F GT H Ul q 3@ guf F IRl SR THR
T &1 guf o (S & JeSR a9dd & oTX fRmE I 2
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% ATl UE Whg U7 o wOT wRm €2

& G1 & ol WS TR seEE (MnO,) T FEd & ol H FOr 31 Wk
1o gl omifEn FAREE (NHUCl) 8 ST ¥ § Sefg T & &9 § 9 & 2|
T & gl 00 R 9@ a1 g @@= & R

I W BT H W @l G @ AW wd (+) T aa S O g d@ W
T R (-) ga & FE A R

W A & AETw AR (g 9®s 9 1.5 diee @iar 21 9a & fafes et
@9 Ay 9 B ¥ fgd 4} I A 31 39 A9 § 4% Wi ¥ faw fagd
U W ST G 21 SfEe ¥l dor g dol & WA o W Ghd g1 §q &l
el &1 fagd 9ws 9@ 1.08 dle @l 2

fgdfaer |«

W e A fogm 9w vafed & faga e @ quEfas e § ager S 8 39
Td F AEIE Fgd 2| A B WM F AH W [ [@ENS o, fagd e A
wORd B 21 39 R #1 A #1 Prrew F'd 2 9% 39 9o #1 @l &
g foga oo &1 ToEfE el & &9 H g S §1 oW 3 d9de ¥a ff Fed
2 W ¥ F A P § wm—omafld S gma A e &1 qOEte Fei & w9
¥ gu9g Gfw @ —d @ IWW W THE o twEte et & g faga st
& &7 # ®U=WOT gEiT 39 fEfEs 99 @ded §1 SO—dd dEEe 99, 9% ¥d)
e duEe w9

oo dd U 9d @ ST s wHE a9
@ o I H F1 W@ F1 SEERE B4 W T
AT Bh FAT F AR ST GhaT 31 G OEE dd
8 & UH Wi § oo THe &1 oA fear S 2
UL e WEARE & ad KON e F @ 21 Tafda
B W 3HE YT aRs o 2.2 diee aw Fafia @9
R 1.8 dce Far 21 FREARE 9 F ¥d H ded
AR FET SEEES 2?1 H9Es Ot & gvh §w A
gt e fawarR &1 defEf g S g

TS FT A
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THt St w1 SUET wmEl TeRam STET 82
T defEl &1 3T SMaR W WX &R, Y, &, &9, I, sdad of #
fpar Smar 2

ST (SRET)

fqae wd o UANEl, SREF e R O fagd omyfd T B & Iwm A yarwr 3w
W, T TAM X FEf H Y% B aet fagg O} 59 weE ¥ oww s oS 22

St (SR) 3 foagd o wa & S 21 R o SReX 3N fagd umr S
T A ST 82

SE SEX # OARER Fueeh H gEEd &9 § g 8 a9 Fueen H fagd W
IF B S 8, S Rerm RO qw @ed sw o weEar ¥ aed uRed #§ owEfed &M
AT B

faftm s@f & fou Re-Re avar o o & Sk T § @ Sd §1 SR
T & fou S9d, U ot g &1 9 89 % w7 W fReEr S g

SR § wife we fagd et & w9 H gfafda set 21 fagd weR wwel # faq
IART 3G 9¢ PR & SR H ITAN fHAT ST g1 UER WIE W e F FoAM
& fau S&@ ot @ 99 e & ITEE @ oS 3 fagd weR w el ¥ e,
IHE TN FO-HREET a6 fOgd 9 FU 9t S 2?7 fagd ueR R el ¥ 3=9 deedr
R TegH=m & O al g0 foga o & g R wed, s@i o aml & fagd
MU 90 €yd W 997 9@ 21 96 ¥ TegHiteem & a] 50 ek & oA ¥
220/440 dieedl W faga o) R, IFHEI UE FRE@HET k TF a6 990 &1 T8 fagd €w
Yt o) g 2

AH T § AR gHRT WANT Hal BT 8§72

R, FEME AT FEE H TR IH HH, For, fher, A, d@i w1 fr@ @
qAM qG STEESAIER  fogm oed feR e )

g foga oed WeRemar S fagd uRwedt # g @6 1 39 fagg oRwet § g
U H YN A F ARAH ¥ B g1 B H us w9 faw ga g, B oo e W
fogd o) vafgd @ 81 A Rew ot WX I W fagd O &1 YO & o 21 5
TE W TH faga Wex (I WeX) o g 31 Tod fagd uRug & A ster-stem
F IS Bd Bl He MR H W IR ohm a2
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fogd aEsw o

fogd 9o § A gal F1 ag F R g0 A fagm uRuy # Sed W uRuy #
fogd o vafed 89 T 21 Gewawy R fagg wRue § fgm emawi &1 Y @M o
3l fogd omasl & YO % U oMawdd Sl fogd ¥ @ W @ 2

™ R fagd @ & @l ey § us qom oy vaRd W & faw §a W@
STt W@ AW 2, I YA & faEd d@eh 9T Sgd 2| f9Yd dRS & F E FN
¥ B E

A & fagd aes 9d (F) = a0 ¥ W e (S H)/grgel uiey # gerfed sters
(Fam )

THHT AEE  S[e/FNH BT Bl W dlee @ FBd D

faga 9@ & fag@ o/ 9 &9 & 9T W WS oh gal 1 favaray aTfiueRan
gar ¥, ™l ¥ wr faga a@s s wEd B

ferga o=t
STRTHTYT (Galvanometer)

Yahd dd h Akl @ S TS AFASR pueel &
FeA H TR T UF R qA WREIC AA TS
d gawuel N, S & d9 sl @A 7l FUE & I
R e = 7, @1 7, ¥ 98 W 21 FUSAr &
faera ugd & fou Fueeh & WY UH Ghas P AW @l
2 S gueR TE W oA 21 YA @ g @ # F
2

e

fogm oRuy & foga o & A0 % U 5@ SuSwr &1 yEm fRar S 22
e & yan fEAr S @

foga wRuy & omfiex & Wha & w9 H +@A_T%Ir_5’@raﬁﬁaﬂ%r%’|
e dyd R (w9 =fifaer) &1 9a o ded & wd ya ¥ uRuy # gofeem § Sier
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ST 21 T & GHFR HA § %A IHU" & aR (3E) e ST a9 Srdn
21

ATeeHIET

qeh & A F A faverR I & & fau few o Iusr @1 W e S
2?
fgyarm w99 & fu dieedier. &1 IwEm fear o 81 fagm Ry # dieediex @

bt F w9 F +‘<:>4V ~ TRE FW D

fogg oRuy & fom & fagell & 77 fwarm ¥ &0 dar 2, dieediel & 34
gl & TARR %9 # Sigr omar @1 oedmes & gufehn # 3w SRRy omes dicediex

AT ST B

o i ™
x  UHEX F1 ey wgd &9 iR dieediel &1 IRy wgd s dar 2
xRy e F WY YR SR ey dieedier &1 WRRY e @ 7|

gferrer

So fHd e # fogd oW vafed g6t 8 q9 Aed 3He YA H EHEe ST
2l I H 98 o e FROT IUH YaRd @9 9 SaY & YOE A ey Soud
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g 21 IR Sgardr 21 IRy oRuy # vaifgd @9 arel g/ & uRe & frafea s

I I TP VNI S ———

feraT wema
« o2, whex, $of qur AEhE & 9 e ()
TR (20 W, TWE ) B SgE | &4 Fel

foga wRug @ (Fe)1 s@ Gt &t
TEE g Valfed S uRuy H yarfgd
g H AW T & WeEd ¥ 9
- T aftaer
39 g P O F wF 40 T AWE F AGHE F UqT IR MER IR
F A AT HKI

® F @d ©?
ORI & GH HA G S 2
3T UEA TR b WH W fog £ Q F AA 40 THL AWE HT AGHE 6
el R Sigl uRuy H 9N vEfgd H q UHex & WeEar ¥ 9% &1 "e
e HK|

* Wé’@ﬁ%')
g F AM U WM & U ARG B S sl
Tod AR S T HIE AR H WY FH B & FNOTI

39 fvan @am ¥ wy g &

e a0 uv ferdt =teteh A & Udrel ehr Wiaier ai el eveTs e
AR ok U @€ oh FAhA WX HYT wHEr gl

fodt e 9os & fm oos & I & Gy () 3R 399 vEfed 9@
() F1 U ReR Bar 21 3@ SIUE (/) H A &1 faga wlemer (R) dwd 2

wRE (R) _ fasar (v Eﬁa'ﬁ)
ur (7 Tfte )

TfedY B W S gl 81 39 R w7 § ey S TETW (Q) 9 ok A
Sl
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I =1 dice, [ = 1 UiER

1 dice B
1

foreEt ometer & I W 1 dice favwar=R IRfua & & =ee § Ifg 1
TOaR ol URT gaTgd B, df oeleh ol Uiarer 1 0| gnm

I fodl weie & 90 &1 f99aR 6 dice der IWH 2 UAmR & 9 yered
g 8, I s &1 gy fhaar gmm?

ar ufeRE R = 1 3%

fersar=i
BIny
6 e

=2q&w

TA : Ods & YUy =

qAS H Ty = 3 ¥

HT AN oft s
x o, dfer, Togdifem, Waa onf desl &1 Iy Sgd F9 ST 2 S
foe iy orgel S—dAEsm, Wi enfe &1 Iy Sgd e @i 7|

gfeet 1 I

T wEt § ed-Hl Tk ¥ ofys gl @ Sigd # STavEsd B 21 A8 A FhR
T a1 WA (1) 9w # quw (2) R HU H)

A fordt oRmy # fodl @ fogell & &9 @ 9@ fWd F T ITh WM W Had
TS TE YRRy @ fer 9 e oRuy @ 9@ qer 39 3 fagei % diw fawarwR & ownt
# g wRads 7 & @ TH sy @ g Y A w81 9of qur skl ww H g sfode
H JA-IRY FE YRR @ fRE SEr 7

1. uft =\ (In Series)
@7 sfedel Ry, R, 1 Ry, & fag & @R ¥ £ ¥ Sgd 21 3@ wAM A A0 a9
Fed F1 39 GAm H wd ol § s & fOgd gm0 @l 31 W e R F fi9 e
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Ih I F OSHER S-S B F1 ST mue: py, Y, @ Yy 81 vy S wRemr &
ATH—
Vi =iR,Vy = iRy T V3 = iRy
A 4 a3 D F A9 fGwarw V@ @
V="+V,+1;

AV =ik +iR +iRy
T V=iR+Ry+R) (1)
e g W" R B AV = iR, (2
T TR (1) 9 (2) A TA FH W

iR=i(R + Ry +Ry)

q7 R:R1+R2+R3

SR i B B e o R e T oA o o | T S

2. GHTX @hH (In Parallel) Iz

& wRRE R, R, @ Ry @B T ® HER ¥ L ¥ *.\‘.;,
g g1 T WAM A AR B Fed §1 39 wam § oued
yeRdg & ol & dw e & faverm @ 3 W s um YA <
fir-f 3Rt 31 1L Tt

afe ¥ T wAIRd U i 8 ¥ fag 4 W AW em A ' i
de S 1 YRRE Ry, R, @M Ry ¥ HAW: iy, iy AU iy O pi :? B8
FEd B 7’} Az

A i=ip+ipy+iz )

fog 4 3 B & &9 fagaem ¥ &

il:z%’z:za%w%_zz% )

A 4 7 B fagell & @9 g Wy R @ @
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NE)

=

x| =

i (1), (2) @ 3) ¥

| 2 A
R Ry K

v
R

11 1 1
—_——
R R R, R

Il g HmE B 98 g3 WUl o god u0Y & Fmeu 34 WEl & Foedl & A
® TR B B

g off 9=
TR A H fawel & 9o, W, #eX, 9 gl woER &9 F & 92 a9 g

faea ¥t &1 "@Eee

gy Sd € b o yeR % fem, el enfe § @& el @1 swEm @@ R Wl &
A @ 92d Fed 21 fagd Yo B @9 FHR ¥ S ST ged 3—(1) 9% wW #, (2) §ERK
w4 d (3) fufHd @m i

1. ooft ww B—pn T &, S wff fogd avs 9@ £ qo oaRke YRy R @ fue
& FER Ivfiew # 9@ uly RE Sied 21 3@ YRR ¥ ¥ H Sgd W AW G0 b A
frg ¥ g W@ FW 2

Q—E-"Y E’Y - - - EIY

< &,
j= _ME | v
nmr+R ! -
< /) - L
L
M o<k W =12 =k

I T@ HAl H ARG YW, @ Wy A gow ¥ 9gd wu d O Jadr A gofen
¥ Sgh ofuds o9 A S ST Wehdl g

2. HUT=R WU H—m Ul @I, SFd 9 @1 0GR 9@ £ a9 oRe gauy s
2, FPeR @R worR %9 § g ¥y R ¥ Wgd 3|
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W OYER U A @ ed | AW g0 MW @ W E,¥

~—
T HA B —
. mb @\7
l_r+mR B Q—‘ B
M pesp A FA W ARG WY a@ SRRy m _
# g F ow@ F a9 faEd uw ) T L
1
= o) R <

r

Sq Yol B MR Sy a Wfaly S g ¥ 9gd §el @ 99 S W

w0 § S =l

3. fufda su—yed 4 & fod ams sa £ )~
a1 Re S0 4 21 o SgER W @ ffE IR P
w0 F et o w A F o dm ok " G
il T B 3 TR S @ Sied W AW uW A e

H o W W@ oEN WW few S g

i mnk. R k

nr+mR

fifyd w9 § o gRuy § 9 &1 AW SAfhdn q9 8N §9 W4ed & SR
gy 9@ 9y & ISR @l

I YhR @t Sl @l fogd Sl B WUT=aor

1. W ¥ (Solar Cell) : (YT ol o BURU)—Td T Y@ iR T &
w0 H goft @ i ool W B 21 UK el b 3w fagd s kw9 O
ffam ST @ 21 Wer ¥ U TW TS el R e A fagd i § EeRa
F @M 2| WA 3w foww w ¥ Hhw SwEl ¥ fewm s @ g
T fogd ¥ & g O ool @ fagd ool 9@ @ 8, WeR dd #8d 8
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2. UEH FHEi—dg & Tadid B ¥ I Afael Hei @ fagd e # gRafdd fen
S

3. WA Sul—d8d g¥ 9 & Taw e & fogd S # uRadd fRE S R
4, OR-UET FA—TE 7@ W ARG § UK TS e Bd 31 3W e o foRd
Soft # 9@ S Gehar g

5. TIRIR Sell—Ae & foEved ¥ W el Bl A el #ed 81 fAge SwEm
foRd Scred & fod TfE TR wie # R S R

6. Wfaew uared Swi—oia el & Wond, MR, F9U AR ¥ IENE F I fhAr
EicI

fogra o & wumE

fod /& wya@ Frfafad §—

(1) SHT q9ET

fogd o0 & ST 999 H ST Fh IS ST ITROT N M §, SRR Fo,
HUG W YE FW h fou fagd sferl (W), fogd S, Wl W o A hdell, w0 TR
F & fAu ey, TR IRy, dfHT Aed, 9 g@H & FF oAl B 3 STRWH A ST
I

foga o/ & yaE § fRH oee W A @@ @t UedT @ faEd Oawn &1 Seig

Y HEd B i T
TGS / 3w A
ﬁgﬂw:
foqd o & E Y99 & WM fEn I
TR YEE 3OF AW U fRA S 2 W dew # | / _
ITRA H §gd TWel ax @m sa 8, M ag ['——F g
(fhe=) F&d 2| ™
W9 g8 & a9 H fagd 9w Yasd W S 3 : e
79 T TH F WA d9 & S 81 Gerawy Y .

S DA Z1 dg B TAHE 3370°C BA 7 gHC
7 frges T 8
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(2) JE&RT TUE :
feram e
T URAferRy/Fueel ool IWH fagd 9N warfed ]|
I TH FUESA & R H I Fueeh & W F w9 @)
F B 872
N PreH F wA SENU el SfAEsv da g1 w2

TEHE TIE kB

fhel i # O Yafed o W dee & 9N AR gEEE &4 3Ad & S
F 3@ TN & T UM gEeF Y99 dEd 5

R (freadandier) & & Tell 9) % gEed 99d | oemeRd 3|

(3) TEEeR 9T

IO A T H WA, A I GR H GAF A oM fIYd ¥W ¥ FH W
3 foufeq & S § SR AH TEEE R B9 T 81 §9 WA @I fRM uW & uEwEieR
I C T

W Y99 F FN OYd el H UV (HEAS ol B R S 81 SHE STEN IS
P SH—fagd o, ugelt & v qer wied enfe # fRA S 81 deeriiex & s womed
foR[@ o % TEERE SUE W oemeRd 2|

WISt (Fuse)

o fedt fogd wRug § 3w diedl & FO YA UG @ T 9™ # WOw® A 3
@ 39 fogd wuy & @ Ul (Se@, U@, R oMfR) SR @U@ @ W 3|

df-Ffl wRoy F @@ a F emr @ §W A wwEw o Ad 2 T Ry F g
H W@ B § g9d & fau F fEw S @?

STRT H TE B § d9 &k AU g fad wRuy § TS B HA oA anl Ay
9 h AR & THT B YAN A SO FI A AR H IhT Th YA T SMUR & F IS
¥ o S 2 39 S dX B WS #ed 2
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a9 ey # dieedl & fUE BN & Gokdwd Yad URe @ fOgd O @ed 8 A He
W T R e W 2, e fagd um @ YA v W 31 g ded adn U9 ad
gy § 5 TR H WS oA Sl g1 @Y, R, fer ofe sfye W@ % uRuey # 10-
15 TR /el Wiel WS dR ol Sl 81 WS ar fod qur @ &% fum aig & @ 2
zl

WS AX & o faga uRug ¥ gremEe SurE ¢

faem ar & @A 9 §9E & U fefaied 9| oiavas €

1. w0 ¥ o fogd U6 @U ad @9ee aR @Y S|

2. fogd TR AR R O(IRUESR.) k@ W@ H AT S

A A HUd Y SEH R A e g (M) ¥ o feaw Sy

(98]

4, fogg #@d #@ T W & WH TEd W)

5 fogg oRwdl 4 gEm & IRV ¥ W WS W T Ewd A §W Aeu

6. fadl ¥PR & @R A YE B W TN TH H faw M6 X I AU

7. i @uel e M gl @ werEar ¥ Rew @l Wl Ad & =@ifeul
AE T

A. TrAfafaa woat 7 wdl faoed Bleawt 1@ Ulaer W fafeau-
. fogd 90 & W AW —

(i) e (i) dree
(i) TR (iv) THve

2. T 9 ¥ fow wed @ v tie @ e & 8—
(i) A (i) faferdm
(iii)  STHfem (iv) I

3. fo@ Y@ # gE omefvm few W gedar 3—
() 99 dadh 9o (i) T T
(i) I dA (iv) sfFa 9
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4.  dieedel &k g U Sl d—

() foga =m () ¥ fogsli & 9 fagarw
(iii) foga et (iv) STaw
5. 9y H WEe B —
(i) d= (i) =
(i) TR (iv) ®ig &
6. TH ded H 10 Fam fagd @Y 2 YEvS A% vald fhal W1 31 UM H AH B—
(i) 10 TR (i) 5 TR
(iii) 20 TR (iv) 12 ufgmR
7. ot ¥d ¥ o7 fRm w1 W el 3—
(i) A (i) e
(iii) T (iv) T

B. ®Y ISOfd WA

. 9w duEe 99 & faana. feaw g 22?

9. few u fR0 @ed €2

10. fodt wee & Rl & fgwar 8 dice dur 3@H 2 TR @ 9 Yasd @ W o?| dedh
H Aoy JA SR
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e

TqEh ok (AT YER

“gu gl 990 § f6 vwd AR OH SR SR oTea aW §17

T g SR A AR § o gk B e eIk diwd § uvEes #eed g1 o gad
gEd H AR AT A0 ¥l gEed @ FEAM 1 F 1 F TR mER F OFHRR TR
¥ U SH aen TRR AR B a%gel S S SR SN R o SR TEahs W e
Tdeh o W I SR famm ¥ Rem d S 4N Wel F WM W W YRR H AW WHEe
Tgnl Sfeh H 3@ e dw R ¥ gEe #'d §1 W UYMW a9 3 YRR & gEe
F UHH TEE Fd 3| TOERIGER a8 H O veR % FHm gEe T ™ 9 e
TS, I gEs, JEad g3, JEHd HIY oA TRRIEl gEe dEee, Hfhd & a S
Fl o W e W W 9 R W N aw <R e weffm e g R WS sifea
s

IS & 0

feram et

e FIaT HAS B Uh A ATl T Th W W FdU H TEEN ¥ ¥ A
Tk AR TH GRS Y@U dM W EIS § T e, ud fe gee feeR T 31 dR
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® T TH fFAT B TH O F Sfm g F oqw oS
LT & SR & ¥ oy Ul fom & o F OMER &
iy @Rul Ay fom fRdl W8R 6wk wdw & Afd s
¥ ozl WA 7, F? W % S IR gEe iR &
fr @ ol e Wi R

feram wetta

o fofe yeR @ ol Se—ifga, W, dfer, dea
& BX Ihg, fH, fyax @, 9€ A, @ &
B o |

O Uh gEd B A TO-a0 ¥ IS 9% & U9 o ¢ F@ dd 2?

o o0 Ud ¥ fF i, g (), 9 fm quon @R % DI IHe qEe R STd
S I

o Ufd, W, den e dad F THS oA T oEW 1 F?

gas o e @ ol o e FW § 3% gee tad @'t B S wed g

@ SR STHYT TE B 3% T udre &8d Bl 39 R dam § W fr e 8
fe 9, @€ (fgem®) @€ fm a1 @R & SR8 g gadg T § au e, Wr, dfe
e ad srgEeE wwd §

ferar wema

QO TU&h FF | @E & U
EART ]

Q W%W@Fﬁ%% Fﬁ—g;ﬂf%
FAE W o T IR 3R .
gad | wEd §?

O Y 3@ 5 gEe % oad Rl W oaR
B qUE G o wEr H fauedr 3

o s fsomr 82

TEdk & Wl W MH¥ o Tad TR e 8

feram et

0O TUHh gE& el |
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AT M I@d 72

g & R -y faem @ R fer & S
g

A9 T FY § ThgH UL B I F A
2?

AU @ 7 IO T TEM gEe kR I
So-af fewm & e fer & S g

1 frepd e 22

ITR-Tfor faom # fem @ W@ ¥ T T wr W (fem w@ are)
TR

T fog (B &%) ¥ Wa=dl Jde ehl 0 @ o [ Jed

foram e

]

Q

Th JEhE T a9 Tk D€ gESh ol
qEHT T H 00 g9 & U9 BT &S F
sol ya o s (Fm) w1 B 87 g o IOl
ya osa & S Rl

A9 qEH H T g B h a0 gF & U9
| = B 82 WE A AU gd Smeffd @ e
g (e

T fshd frpoar 22

T ok AU YAl W OIMRNU war g
TS h GHE gat W Yiaewsur ger gl

gEs ¥ e 0 W 2 onid WiAd [Pd dedd SM W gEd & Il
Y9 Wed IW A SR 7o Ol gg W@ U A SR W 8|

Tah A7 gESd Tadt A e SR diwar 2

qEh & FuHE gal d oredur qur wHW ydl § wiedor @@ 2
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TERT &

ferar wema

O T% B gEh I W M|

QO Uk U9 gEed HUE | k

o F B g? | T A

o G fadfm s we ffved famm & e fem @ W 2

O SUY B gEH & dW ANk WH F o T gEHE TME @ 9R-dR

W gEs ¥ @ FW WC R WM B2

9 g & d° FUH Y W gEd B HE 99 A 2|

T ok TR AR w9 & (TEH e gE @ Ag9d @l §, @ &
HEATAT ¥ ek hT WS AT SHk YAl i Ya@Al qAT SHe UaTeh wt gft W ey
wEr

g off 9= -

1. gadb & ydl H TH W ¥ I A4 fEwm S wHA 2.

2. gueh @ fAfved whyw sfedo @ F@r 3

foga <R

feram wetta

O R H TH HA ol

O 39 W g foger g (Sgeee)
dfd @ X AU o |

O TR A PCTH I Y A W
fogd o varfed &l

O @ b R oH AR A Few
A F T d S

o ¥ Fa g?
dR B A oA 3Hh R
R faus S g1 w2

43

-

ey s

e |
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0O 0O O O

AR @ S fagd oW % Y9 ¥ gEfed & I 81 39 YRR % gEe Hl fUd
qEh HEd g

W AR H fogd ¥ a= # D)

ERINCIN Y

Fa & I | Fem o emafm A fwewd §)

T fshd fehe &7

foga o ¥ & 9 W HiA w1 JWehe GAE @ AT T

T UWETE TR S ot Wifd SIagR w87
feram e

Q

Q

g fager @ wifta feam gem dfd @ AR |
W @ T, AR NS A Wifes (3
Faes) TWd & G dod W (RS
oM TER ¥ R 7 dUe) W Y &
URATFART Fad 7

Wh R F W w1 fEgER g
(B), ol (K) 7 oW fF= (R) § g
|

TRAferRl & g6k o hs (WEd) § Ued
Tad 9l ¥ 99 H Wdaagasd A< |
39 U § foRd U vaifsd s B 72

R oW e @O W ORI SaeaRm e R @ W #1 i aRe
TS gEd @ 9fd FaER I 31 oW 3@ uAfed b fFW T R W 3T g
# sl ga o W0 A wRafaE & RO gEe & RRO¥ emed s o
s &1 78 fau fefl ga @ sfefe @9 w . fou =@ gdh s 3
i § fogm & fewn 9ea X BT RS W 3 G0 d wHEU &
RAfers # fogd o @ fewn geed W 3Gk R & g A v 9ed o g
T frpd fashem 72

A
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YNER R TR gEe @ O FeeR s 3, fww T s oga (N)
T g g <Rl ga (S) @ @ AWK FT D)

o ufefaw # g & felor g ow % v A R & SR W @ 2
UNER Uit & S R | uw amed (uE @ ggal & fawda) @ § sw
Rt w3l ga N o 9 R W Romed feen (o & geal @ feen o #@) A
Yaifsd Bt 3 36 fR W Rl ga S s 2

T H SUANT

o 3ofs ud IwH G d swEm fem S R

0 fogd WX R SEEM figE G 9 W, wwe 99 @ wei eife § R S
g

o fogd ¥ @ aee wWie #)

0O FaergH ¥ a8 Wd W@ AR ok IHS/TAM bl 3B Th WH ¥ ITW WH
% TgaH HI

O W & 99 U9 @ H Ug Alg & DE-BC RO K e H STRIT IHH 3TN
I

gt T SR SHaER
feram et

TF 15cm @R H Th g@dh a1 Th DI Scm dWE & B JHEd oddhl [HEER
T gEs b IR D FEd & faE RefEll FoogER dewd) @ d@d 22

el wd gedl ot § S gEe e qa #, d9d Refy d & @ § @ ud
ot fofy § dfts 7@ & @y R g sw ®ogw gen feE @ R

S9 WAaagds dedh U fhdl g
Tk b YA dd W Iad Mars o ol
Mg & 3R & S 7, 9@ T gEd
3 oift SRR w8 oW fF I gEw
® IW PRI gEE AWK I 7| TE
T foed fehom 272

gedfl, gEd # O AR FA 2
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SAEH oA
A. T fremew et ST 3-

1. gEeg wd i—
(a) el (b) Ws
(c) e (d) daa
2. gWh & AENU q e fUd B —
(a) g9 & T fag W (b) g=& & I M W
(c) g%« & fodll & MR W d T9% & 0 ¥ 38 @ W
3. ffafed & ¥ feud fogm g@e &1 ST T oS 32
(a) (b) foga =
(c) A (d) fogd &
4, JEHF JAG F-UR T e wa g—
(a) @8 @ TR I (b)y d9 H TG ¥
(c) THhE & T W (d) e 9§

5. ffafes & § s9-@ @9 9@ 22

(a) 99% & TAF yal H SEYU B 3|

(b) g@F & gal F TH TN T A H Fohd 3|

(c) T gad # ofd FoER FEA D

(d) go 1 T ThA T 7

g Tl wed

JEh B T F ked 72

qEaE &7 ¥ F IR 77

qEh B P dF IWEN fArEw)

YN U § gEdE gal & feior s few S g?
10. g@dh & FEad & T WH & [0 FH-dH @ HEuE weH @me)

o =N o =
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bS5
IH D ORI, b A TP Sb, IH

39 Ud  aenf<n

™ HE F FE W W faefafgd # IWelr gnf—
BT (Wh) H HEAT

x R ol g ERR d (wE oF)

x  BRR @ AYM UE  HaEnfar

Terar farfer

e sfeeonfdEl @ g Sum—

TR R @E A A W @ W FE g 8?2
wh T Segell § oumEn Smr 27

*

*

x  FO SHURHE Sl § UE S den W B9 1 @1 @ 8?

*  F R OF w@ e S 82

WR WM ET @ A FEH W B I T o O F dgd aren wa &
G B AR BRR A Th DM 21 T W FuESd Swquit § uE S 21 Sie-us,
Teh, foumet, fafgdl T I6d =1 AqH IO AEvERT Swgsl #§ O W A S @
W 98 Al T B A B TEE A A TN H B 7 F A Hgew, sEm H
A ThH @ 82 Th d WA el B 27 Th RN 2, WR H F WA S B IR
TR AT § U F T 2?7 SRS THE IR H GMeR MW F

A &1 &R (Human Blood)

frerfar  (Position)

URdfiEl SR%SE  (chordates) H 3R 3TymAf¥El  eThIEET  (nonchordates) H
tiferer # R @@, 9a ¥ 38 9% (We—1.04 ¥ 1.07), foufuerw (wEa S 9
T 5 N ARE), @R H aHEE-u, $® &R-F (alkaline—pH 7.3 to 7.5) 3R
&W(Opaque)W%I%WGWﬁW@WﬁWW
A @A 2l ogHfw, R OWR F A R we shwaff &1 s se %en @ 2
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g8 BRN F UH THR & RRARE # um gar @A @ ok g TSR & sRRarEt
39 R HT 999 7T F oA Wl g1 AW TR OH BRR O R IR F AR A o
7 ¥ 8% B Bl M UH 70 fhIH & AT IR KA fgad 5 H 6 el RR G
g1 W@ TR & 17139 9 war 31 et # wRR O A @ 20 ¥ 25% FH (T
4 ¥ 5 @) W g

TR IOT Th i G

ferar fafa—
s T F [ S dIR WEE & PEEedl FW oeEl @ fadwm W & fou
FHa|

SRR @ G

feram oo

Tk W H AR RS T PEEeEi g’
fos & wem@ ¥ v U F I §?
T H BRR A & 9 i §—

(1) RRR v

(2) TISH

1. GRR HIUTRT

TR H AT 40% WM A aar 21 A A9 THR & B d—
() o BRR FE
(i) T BRR  HTHE
(iii) ®RR weoeH|

(1) AT SR VTR

(Red Blood Corpuscles Uee R.B.C.)

SR WEE § oFad #H oud @ B fh ge
R FRHE W, aegm T A R ¥ RE
(EFHIETd) §1 T A T SUEE 1A GHEd T
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ST T 90% BN Fl TS oATA BRR HUH @A Rieel STadel & 3TMEROT @
A IR Fsd W AN B W H O A & A 22 3R dnnafed s T
TN Bt 21 T W F A T Ve B § Al BRR S TR F sifert &
Ay Heor H A 21 ogor A A FEE ARd qw whw § a9 2

A BRR HUTRT & wEd—Tad 2 5 o9 TR § Sifedfiod qar se+ e
sfaage G &1 FIfvSEi 06 TEM-Ya- W & F0 Adr 21 T B AT T HoeE
& S TN HEASE SRS ¥ T T ER 3G URIed S g

(2) vad R HUTREE (White Blood Corpuscles Uee W.B.C.)

I wEE § el SRR sl @ oTlEr ael
T F5F go sowe off I gf F ved ERR
o W &l vad ERR SeE omier § wmH
A TSR 1 B g1 g S8 avis a @ R
gdifle ¥ TEM @d g1 ¥ wier # aad 81 g
Stamard 1 ¥ 4 &9 @@ &1 & 21 T ForE FF TSR
B R
Jaq BRI KRS o e —
o TR N @ ff HE UMY A IHT oIl TG A 7 A A ERR BT
#F G # gfg @ @ § ¥ vRem w1 oww el §1 Sy owR # Im
S T B A IHHT TAE A B S|

e T MR FUHH TR H oTeRe d I gE FwERA F owUr R OERR &
THE FT D

(3) ®RR weded o1 ATEaEed

(Blood Platelets or Thrombocytes)

g Fad wWiE & R F AW ¥ oAgEl §F qge G 2 ¥ 5 dm T Jfes
fft ®RR @t 31 ¥ ofagEm (2 ¥ 4 FW A, FEIEE dAq WHoded, Ta o
SUEHR-W, INIRIE, qvAdgE Bt g1 aaa H, ¥ qof Sifvend 9, e ™ meen
EIC = EAINERC) (H"T@?ﬁ&m@—megakaryocytes) % fomgued ¥ 4 ZHgl % w7 #
gl &1 FAR W 50% 3w U¥E & TRMERAE  (actomysin) ST girfefee
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(thrombosthinin) A& TH THed WEF  H, 15% T IO & a0 ¥ AW
TIEH & S B 21 AET I & BRR % whad (clotting) ® TEEAl FTAT @l
2

de A g9 W WA gE ERRARE A FET (capillary) ¥ & ERR wiedew
frpeat TRl ag o Tt F gwd # o § ¥ wWd e wRR F 9w H wEE
A F T A F A MM W RREE v I 21 TR A RS o= @nor
¥ e fefi wREEfed @ fHd ©F W SRR REd o 8 @ wicded WER  fuses,
T (plug) & wifd, 3@ WM & I= & ad &1 TH T & o=y (thrombus) Had
gl F-FW ofwy 3a T B I 2 F T AN ¥ § ERR A1 wEE § oaws
g S 21 WX Whed A Oiew 3 RREE & kA 1 IAr B U™
(haemostasis) Fad gl

?fﬁ'{'l'ﬂliiﬁ @I Sita-ate  (Life Span of Blood Corpuscles)

BREU] U AWd Ud gfE A K GHA| AT AN Siad ATl g 21 A
T ¥ ol TR F yoRd @9 @ F dRoT oW & @ S| §1 oI WM RR Sy
(blood capillaries) ¥ ¥ TeRd THA, AT FOHURE (diapedesis) & d9F, & W 22
S 21 o FREUEt &1 Sadse sitgad 120 f&T & @A 21 SrmE vad wRmg
R A gtdad @ w5 ¥ IR A aF Nfed wd ¥ shefede ved wRmwgst § o9
35 &% fdl 7% 3R F® &% wEl 0 fifed Wd ¥ PR wieckew T fuved siftrsi
H e HYdad § T W 8-10 f&d d& g 2

HT AN oft W=
e TUEN & UH =9 fl. W H RB.C. & W 55 @ fEd # 45 € 50
B Rl

o T ERR FMNH & Nad & dEdw 127 BT & dar 2

e W F TS ¥ A w § WB.C. F W 5000 ¥ 9000 dH B T

e T F AR T ol WRR HVSHE UEHR 71 Hwd I & 2

e I T F AW AoHA HW TEG 8 S faRW ST F At & wed §
gl Wi & W 3@ UT K &H B9 ol g1 S T & e ¥
T T H UA AT 2
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g ot W=
R F SEf 4o & Eed ¥ A 21 o7 Yad: a4 UH ad was
as%  (intercellular matrix or ground fluid) Bl 3| 396 fa=fafad =R fafye
T Bd E—
(1) 399 JR&eE =Y (matrix) ©ST (plasma) THG WA &l g7
(2) @S § FF OTER H S S B § R ue foRw weR &l
FIfESAT & 3TH BRE-BIC BT (cell fragments) BN &1 IT Heehl BRRI]
(blood corpuscles) @Had g1
(3) wisAr § dw (fibres) faega & 84|
(4) TASAT & €EUT RO FE F |
TR T 3HG IURH SHadl AR A AEfmast & ergEw & v
a1 ®RR fo¥e @ St (Hematology) 8d &

T Rl TATSHT AT ATt (Plasma of Blood)

T OERR H, Few dd W @ IR Feww glE, W, TReds wd fasfa
Iy Az 3MERYd T (intercellular matrix or ground fluid) gar 21 Tw
BRR BT ATHT 55% AN (TR F AR B 5% A 70 kg AIE H @A 3.5 )
FAET 21 FEH NI 91% Wl BT 81 T 9% WM H HE TR & THMEME IR FEiTH
e 2 ¥l 9 AR, Wed TRl &1 UH Sfed fusor dar 21 gHe eiemie  usmf
¥ Ofzgn F@Ee R OfTan ESEHe |9u T dul dfewdd, #fem ud defEm
A & HiEhe, Wethe, AHEMS dU AEEE R 90T geH Al H &g &1 | ofaur
e SASAT & AT 0.9% 9 I91d &1 I EE (ions) § ®Y H A T g &
FROT FRR Fodl @ @A 2| afeaisdi, Ul der o= wasl @ gaw Sder & fou
TR A g7 dAquil & Al &1 3fua wEr § SRy WA Wgd oTawEs gl 2

AMET ATSHT o a H X JH—

ST & HEME U= $® a1 §9h USH (constituents) BT T IR F I A
T8 Gagd @1 21 ¥ g famfafgd @9 d—

1. TATSAT WiEA (Plasma Proteins)—ISAT # 3a AET 7 ¥ 8% (TWTHT 300

H) ﬁ?ﬁ %l ECt) ﬁv_uﬂiﬁq (albumins) Wﬁw (globulins) Tigrifra
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(prothrombin) T HEfHISH (fibrinogen) YL@ BT &1 ¥ Ihd § T BRR
¥ g Bt &1 Weffed ud BRBESE wien MR & 4% W S § SR
F@T%W(doﬁing)ﬁméﬁglﬁ@ﬁ?ﬂﬁ@aﬁ,WW&W
(WS WIS H AT 55%) WSHT WS Bl 21 ¥ el gW & &
Tl ¥ 39 Tagfad 9fRel (immunoglobulins) B ¥ 3R T Telegferw
(gamma globulins) Fgd &1 & THAT WH T TR & G & HT A9 Hl
g1 o 3% IRRel (antibody) T ff FBd ¥1 F® IoRE W ewq
T~ (enzymes) 1 wsam #® @ &)

2. U gU Wioeh ugref—3aH o, @, ¥ o, frawdia, gfeasTeeey,
T o, faefw, wRRfiE, @ded ok @9 § R iR @ @l
FIHT TATIRIER BRR § ot Wl §)

3. Sost ugref—zd TR O umw sifveed gw faufa @t v emifar aen
e IFd st g e T moaRen, IR e, fedw, fefede
afz 29 € R BRR @ 999 TeuT & Wa 2| gasl A Fider § sifvafaar
& IR ERR A gREr F A TS T¢ wHA 21 39 <wm & gldfEr
(uremia) Fed |

4. B (Hormones)—?}f FEE aferl g Tas s B oenfad gl |y
R § uwdEd § SR WRR % weaw ¥ OR wR § duRa @ €1 R &
sfed R 3= FRR § WEw w F

5. geft id—w<em § 3 100 e s & @ 029 fael sRisE (0,),
0.5 faelt AEe™a (N,) @ 0.5 faeh @6 eEsiEs (CO,) T gt &
il

6. TS USd  (Defensive Compounds)—TSHT & FS Talgfed W
TR a1 Well 9= (immunoglobulins or antibodies) ®EATdl 2
AFENSTEH  (lysozyme—Tdh  Ueida]ize), WWET (properdin) T o7fE, 39
STamIeT  (bacteria), faSMU[s (viruses) @1 FfvaR® W@l & 98 &G § ST
e TeR TR & FmamEer # wE S| 7

7. WiTS™T (Anticogulant)—%dsl FHasl & A HI¥HME &R F wewr d
fReR fRIRT (heparin) W& TIH UAHEHTEE (conjugated polysaccharide)
T B @Al 81 RiRA sRR-aetEl § w'd gu BRR &1 oW § Ushdr 2|
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e B OSWh TRt & e BRR SR SIS & de qEEe SEH-vE &
FRUT FB W T T WHE § U S&edt Wl §
ferar fafer
Wity witarontEEl & Wed wir—
o dfR o R FhrEET W g oew B 8 A e feew wE i 9
g 22

faafrsa & Wrulaﬁ & e (Disposal)

I U Gd TE: oAl SRRUE F1 famved 3@ @G daT @ W J wier a1 foeed
(spleen), FHd (liver) Td 3Ry woo & weaq eRR Hifvmst & § ToRd 2 &1 e
H A W s ‘S’ (graveyard) wBd &1 3T 3T B IuRed e Bt
HIfYHT  (macrophages) @ 34 1 # wEW wRRafefEl & dar @ @ Wegar
TIffera® S (reticulo-endothelial cells) & ST (phagocytes) @l &1 &
S Al BRNUE FT WU dXh A gErdliied &1 @ (heam) UM SR Tedlfe
(globin) W& & g @ F| o & fa@ued 3@ wed UWHl oAl W & S g
W F dig 9 H ¥ Wl dfved 'R F g e @ §1 aa oy deem # g
g & AT A s & fmiv # swEm @ 20 dW @ SwEe § F a9 aren
dRfed ot faferafa (biliverdin) W& w0 M SRa@ @ S R @l A AR
fafemefaT (bilirubin) 9Ws g GM a9 S 21 39 GW oS off W Fifvwd wRR F oqw
R AW Z1 T IS 3 RR G ;T W& U (bile) §F dEAfm = ad F fm
F WY IE FERAA H wEd @1 9gl d &k Sham]  (bacteria) IW SIS
(urobilinogen) ¥ & Id ¥ Fo FUEfeMeM Hfd ¥ @G g oy TR § wgw
ST g1 FRR H W UM (urobilin) AME Wl Gm # wgedt @ W §@ % @
IS BT Wl 21 U9 FAffeMed =S (stercobiling AR g M OH wEee
Td & WY G et g1 md & g @i Snor a2

w9 o f& 93 SRR st @ saRk &9 oad g

BRI (Haemopoiesis or Production of New Blood Corpuscles)—3Tcqy &
® FROT RR H AT 1% A TE 30% TAd ERNU] ST WO @M Wd &l ST
U EREUE # fRAR IERA STEEwEE A 81 98 $e wae Suel § oga 8 O,
FOfE, TRRAAES a9 (haemopoietic tisues) H8d &1
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oy wewem (fetus) ® @ wRRU], Ry Asem, @dd WA (yolk sac), THd faet,
dfger et SR umw wfw H o aMa ¥, dfed Saw § oimtw wRmmp (em wfe,
HUHHE TId BRAU], AR Y9 Weded) sad @Y O & oy e, uaf,
Wy, FHeedsll aor e & el & @ Ry 7T (red bone marrow) H wd
g1 formaged &1 fmf o uameg § iR g9 wiel awr o el enfy # @
il

Wity witEuniSEl ¥ wea wiir—

o TR F HH T F F2 I W R T @@ 7 FH?

o 9T 9 9% 96d T M G Y@ S 7 SR FE < & S g, FE?

o IR W T8N T 9= & A FM B?

WR & fF@ Fff 3 & & I W R T@d A 21 THHT I HRO 3?2 Th
et & de I ¥ OERR R el 984 A 21 9'd W 9 9Wg aR) el
B9 @ 2 ot o ¥ TS W B W@ hS WM F IR WH A 21 T g
N Rafy ¥ 59 W F @@ AR A R @ R T # R 9 7 ouwd 2 e
Rt @ o' & Refd & g & dugar @g i 2

T Rl Rl STHAT AT Whe (Clotting or Coagulation of Blood)

Tff SMd € 5 TR W, IR AT A & o ¥ wed go R fgad 2
AMg WA &, BRR F S I F, R & e a= B S ?qU ged-Ued T
F 5T H TF g 9 gL FRR W fHmerE I AT 2B AW A TRR wew & &
W BT 21 T URW (serum) FEd &1 IH FL FRR F AUS H ¥FH (clot) Fad F
Thed  (bleeding) & Ud F FRHAT & AL haemostasis $8d ¢ |

TR TWhad ot Torar-fafer (Mechanism of Blood Clotting)—%RR %had &1 Hfshan
Th Sed q@EE e g 81 sHE Wy fgeRur g9a (Howell) 3 fEam wfmenfsft
¥ W8d W & fau wRR & RURT (heparin) TWe% FfGeTAT (anticoagulant) 1 Fgd |
I8 UF W UAHARUEE (sol) BT Bl Whad H @ arel WS gRhAis 1 g e
W # ode ghd E—

1. WO\ SRU—de ¥ "Ed 99§ shrakft fagg o § o g e
gfreTeie (thromboplastin) e g Hh A & S EE] AR (lipoproteins)
T HIERITATEH (phospholipids) &1 fasor &d@r g1 3§ o I (factor 1) ff @&d F|
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gimr &R Sifvest @ Aot eRR wiedew off fEfeq gt wad wiewifafe (3—pltet
factor-3 or platelet thromboplastin) T &l &1 & i g2rd wow & dhfcwqan STl
(Ca’h) R I8 AT ¥ fieleX Myiftees  (prothrombinase) +H® FwolgH ST
i

2. Tgdfr sRur—weiifias, Ca?t & sufefs # wemr & sufem sfeeme (RaRe)
1 fafshsr FXar R Myifted (Prothrombin) e ffsha WA i WFa it (thrombin)
T I B TCEE SEaei ® dig @ 3

3. draw wRur—o@ gifted TE TemH # 9ifd FW aXE whewm @ gedeid
GBS (fibrinogen) WM H T8 3UG Uhad! afq Aemd (W o) # fomafred
AT 7 R R 37 Uscdl i OMmE F SgaAsiaRul  (polymerization) H TSR
(fibrin) A TS WA ST F HTAWOT H IRT HA F| AT WEHA k-
I 3E F WA G, 9 W & B H, 9 W I¥ AW gl S IRRU W S
# 49 90 €1 3§ OYER G W 2 ¥ 8 e # R &1 A dugrw swfq gee

TRAUMATIZED _ BLOOD
TISSUES PLATELETS
| }
] ] .
\ i Disintegrate
| Release | and release
v v
THROMBOPLASTIN PLATELET FACTOR III
(FACTOR IlI) (PLATELET THROMBOPLASTIN)
Ca* and proteins Ca* and proteins

PROTHROMBINASE

I . .

I Inactivates heparin
| and catalyzes

I

v  THROMBIN AND SOME

PROTHROMBIN >
2+ PEPTIDE FRAGMENTS
OF BLOOD PLASMA Ca ,

| Catalyzes
|

FIBRINOGEN : 4 > MONOMERS
|

OF BLOOD PLASMA |
! Polymerization

v
FIBRIN POLYMERS
TR F s A wbEn w1 T
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(blood clot) S| T 21 37 WIA wRREMetE ¥ s e T8 8w digl R
T g9 faped oA 2 WY soH 9 ges 9 O & R (serum) A T g
I8 GEHHSM Td SRRURRET @ieAr g gl

TH I =@ H amn WRR @ 6 e ¥ SW S o urem & fawda, RR
N e I F GG § T A g B IR T TEE F FROT A 21 AL A
R & fHE W (coated with wax) weff § =99 ¥ ag # gar W WU a1 I@
T A fagT (citrate) T SAfeSicie (oxalate) & & TEEAM F, WISAT & hicwdad
Sl F THT Hh, TR H A H S S THA g1 FA-FA, ARG-GT (bone
fracture) AT 3T SROT d IR & AR RRafFHE we I 8 R e @ o
g, o 58 afed W Shamgst &1 STHAU & WM W A48 IEd & St g1 U Sfewer
F oafzt & fR wicdew BRR &1 gdwr oW <A £l 39 99k F A=W (thrombus)
Hed 21 g giwH 99 S 4 dfed § ®RR @7 989 ¥h Gahdl 21 ®e¥, HiAsh, Ghel
afz o & eREaffE # ofeg § a9 99 F WA | gg & gEd 2

ST # Weifee SR wRfEem, faeftm K @ IuRefd #, @ma § aad ¥ 3o
anmt # faefm K R 3@ WE @ W F FRU S 9 @ W aga-8 wRR
fhel ST 21 3@ UM HI AR (haemophilia) FEd ¥ I8 odh R SRS
(hereditary) gar 2l

TR # TET Td 39S PR $ R H TG F UTEN, I8 I STEvEd & S
2 fe BRR F v@ sE-aH ¥ F@ §1 0 Td WEd 0 SER W gW d@ d IR A
frefafen Ml @ SH—

HRR o e (Functions of Blood)

1. Tafga ugref w1 afReg= (Transportation of Materials)— @R IRagd & &
T ¥ OWR F 9nE 9n % O ffay geef &1 iReed @ 21 g owes #OwRR
WR # T “emyfd A A Somel (supply line)' #T HM ST 21 W & «wRd
JEERUT ¥ R % YRS SEM-YEH § o ygE e eRR & @ @ 81 e
EHNClfed & WERW W R vEeArl H el g @ O, WU HLh WX d R
¥ wgar 21 difvas # oiUwy oic Hedifelew (catabolism) & BoE®Y a1 CO, @
TEUSS TR TEEAE H W S 2 R ael W W Rl ' H O, & W& w
A Z OSBRAE ¥ U9 gL UM WS @ TR S, IR 3R WA IHT H ggm
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2l R a5d ¥ 3 W@ F1 WR H AGESAIER AT A TS THE IS B
oMY (supply) & 21 &t B =@ vt § 1wy orefq Fiferow & Gerawy o
AEIOME T I U YR HI IS 3 gIt (kidneys) H TEGIm @1 SATdEE
gl g wfad BRONE B FRR @ R OWR H HeRur o 2

2. T W g (Defence Against Infection and Diseases)—3I{ & f&d 9 W
BiMeRS  SEUE  (bacteria) WU (viruses), Saal (fungi) WSl HfFHAT  (parastitic
worms) S & SHTUT T & BRR F TA FRNU] TS WU HiH §E ¥ S
R # Iufed TSRS fatd dur W, o uwe i fAfeeg aRd ger fawed axd
gl

3. IHIT W WHTE (Scavengering of Body)—2Z-%dl, Td Hifameti & FR A
o (cell debris) @ 3= fRefd awqel &1 o vod BRRU] WUl H T AF S
gl 39 TR, BRR TR N FEE =@ 2

4. IHAT-ATT AT I (Scavengering of Body)—3INR & fafes swif & wAe
T 990 o F HW W BRR A war 1 9 RS g awit # sfye fu Sumem
(metabolism) & We@wY A9 §@4 Nl 8 df BRR @ & RREmsEl § s A
¥ g TR §ag W AW 3R IR H Wded (cooling) FIm 2l

5. e A TSR (Healing of Wounds)—E?—UQ_é S F THd A T uE &
T # ERR GfRT W dar 31 T9d SRR gEe 9ni @ ifvesi w gf we fawee
& fou @ s F

6. oTFRT SEAT Clotting—5d W ERA-Thad ¥ SRR &1 w8@ d &= aal & &,
e & W d% @9 # ff wema faad 2

7. IHT &k SAATATERUT hT AW =0T (Homeostasis)—%RR 06 5,
¥, dauil, w@, o, @’ oWk & wEr @1 fev S W afvesi & fau Iw
oS ud wifos st # 9w w@ar 3|

g At F TRR F FET F AR H IR W F| ST YA Fg I3AT 2 f6 AR
T W, TENET 8 W A WR F WT & FH B W F FW AR § R T T
g7 9t 3 ghd § @ fhuer R ¥ fEd 'R o9 9 & Swnh fag @ oW 'R
fau a8 ST e 3 % ERR A veR () &1 g 8 3R g 59 eRR o
& T F fF ERR @l @1 'R I wed § @ omy wW fF fRR @’ wm @
2
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HUT o

AT SEd § f6 o9 W Tl & Qe # g ueR qid ol < Td TErE
T B AT USA B FE A% b AU W W I & Y qUR & S §1 AR R
Ff & I T B A Ted SR 39h R af # THell wXd 2

W gy H §EE TBd Hd USER (1868-1943) AWE  difeeh & WS &
holasy Tal gl f§ PR 4 ad q¥ o4 ad Ak &1 W 9 9HE g =iRul 3t
I F ERR g wuH G 2 A T A 9 () H T odd ad (IR & T A
WT TR OERR F gFH! I a1 7 OH FRR YAR FF I 2 3@ oy A OmE &
gy off & St 31 oMfER UW B S 3?7 TG ARh b Wh A OARE F TR
g 87

Swfth Wi § g8 waEn T 5 Ag™ % RN § 4 YHR % N wEd g §-
gfoo der uRRell WS Al SRR SR & Sager & aEd dde W Rud @9 §)
g & YR & Bd s—Ted A qur Siaed B (IfaeM & W 9T SRR a d b Hahd
ERIECTG Y

Tl FRR H wirew #§ ¥ S 21 F A TSR B g1 ewef--a der wfoed-
b (el F AU Bler ®R a @M b Thd W A 7))

R F 99 & AN wHar (Afveme) @ff g 2@ S9 ufaeW A qr uRRef a
gy IufRerd @ styar Wfasd B aam Wfokelt b Uw Wiy Iufd @ e & sifrwoor
F FNOT TH IV (AR) T A § AN T HT qGE Th NN & S HROT THART
T # g 8 S g

e & AUR W H ATSEIR J Sqar f& oA ERR St d v 9 9
oM F SER R T $ W H IR it § sfer ST §Har @ A, B, AB @ Ol
(3 arfersr-1)

h a—A, B, AB @ O.
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aTferent-1

hilieh B gfersi = (Tuets ) gfereaft
(TuetEtEt )
1. A (W) A b
2. B (aih) B a
3. AB (&) A SR B HI3 T
4. O (1) g Tl a 747 b

Sugh GROT F g A d Whd Gt ) S & Tehdr 2

HRT oW @ HETd

TR af & TN ¥ W 9 SO Heeyel e TS § fou aed wifsd gs
THH SMYH qAT ERAHE SHRI BT Th @ d W oasl  ff W e gha g1 ®RR
FM N TSN § e ST F gHed § FEeRi # 9gd WeEdar et 81 gue
TEd § Ugs e §gd & oM ¥ ™ s @sd ©

HS AN oft IH—

TR OF W F I FH W (TF/SRIE F GEA) SR TN AT 82 I
F TR A @ T 2

¥  gFAd & IR H TWh FeH I S W HEl ¥ @AMl 3?

x  TlERY TEA &k TR H W dgM ¥ W-uE=l § W oI df du wEa
Bl O 9 Wl W Ww & A G @ 2 A wRR d% ¥
& HET B

*  BRR WA H TR § w0 H ofus il a9 gid war o1 g 2
THHT TN f SRy AERHSHA H T

Sor 5 A S gH 8 5 ERR & ol g9 W, TRigve @9 W g TN uqe
B I F R af & W Ged § R T T gH del 4 W@ B g R gw fafvw
WH A T OH Ad § IS IHel | Hi—
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R S a1 S Sk
AT T Th IF & Hed H I gh 81 Y TH HX & aR H IH T @
T ¥har 31 I T b (FRR FH) FEAd |
SRR ¥ Je el el | Wil T g1 3% SAdEl SRR §% se-ag  fafhaarerdt
¥ off Wi @ § 3T oAl B @l &1 BRR dex wRR @i & 3 fear S 2
R gl fuiRg 89 & 9% T H gt SuRw wd faRE §) 4.5°C (40°F) W
T Fyfes F IgEE dqe § gURd W@ S g1 FRR @1 wRR d% § uRi e
& fou sgf dfggw dede ot WO ST 21 39 SR T T BRR @ T 30 fad
6 QR WA 3| avasd Jgd W 39 R & Tge/AM ARG & &R o § e
T F AR TG A 2| g HEIT/TAE, W@l (AT aut & BER giRd ud w@uted
wWa § UBRE d®' wEerd ¥ ERR S ¥ foar gen wie gl @ 8, Eie—
*  Th B GURT W ¥ qd ghed & fon S 2 R oW g @ A& 2
x g fodt =afF & w # T SH—Tlerew, www @ @ tH =R & W
% H H& od
fowar dMrafed & 2@ 2, IFa ff W 4@ ad 2
x UY ARG & T & T A% H g W Tefd gEef F Fad T Fa@r @
T MY AT &7
x fovg &1 9@ W@ R TH-lE-HE gwEd 2

*

Th H MU T TWha ™

T TE F?

TR ¥ # BRR F fRerar o W®W 3w ERR M @ sTavded Usdr @l ERR
M TH W ARG ¥ dex el ied & et g feE smer 21 ®RR 2T ar
Fafts & BRR & wemr fFa S 21 FRR TR eg TR dmidl ¥ T W Ww
N & fow fFar S g1 S—uene et (H.LV. Test), suesfew ot i . B
& C), A HIRTA. (VDRL) Fawfer® dom woiR@m H<h &4 ol Odwol g 21
YIS (+ ive) TORIUT AW W W ARD F Th A forr ST 21 3@ axg fawi], ey
T WSS ¥ Yo R & R §% § WRm few S 2 eR oW § U =mw
fpdl ¥ FRR oW & fow ERR IW F off o 9§ - geRd!, g WS
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A ud ag faoft fafecaest # 'R usha s #1 Fewn @i 81 ushh ud glRe
SRR OISl Ygd W UNET H I SUA S R

T H EE-YSH hid—

& 797 § TR A W N FW O I W AT T dge Wh H B @
U fEm ST 21 39 R I BRR smend @wd £ 3@ WhRAr H @ dwr wd S
& Th N B FHeH R ST 21 OFRR I & FRR (RBC) H 39 VSR &1 UUSSW
W B =R S Wh F OERR wrem # SR wodeidl ¥ e BRR &1 e o
Al dfdsr # a8 Wy fear mer 2 f5 f6g eRR o § aes (FRR Wwedl = receipient)
H fFE @ & R R o wwa B W (v) Taw @ oo B B oume % wiR #
I8 SRR HORd (inject) fFam ST wa@ 2, ®W (x) fow & 9 2 5 awd & W
H I8 weR 48 "uRd feam S gedn

I. O350 ® B HORuT arfereht

T=haraT (Donor) T¥h YTdehdl (Recipient)
oA ot B ot AB culel
e (b TG | (2 TUAETE) (ﬁig?w éj‘;;‘;p}’)
Tl A (A TOEISH) v x v x
T B (B TodleH) x v v x
T AB (A T4 B TodTe) x x v
1 O (3 TOETSH ) v v v v
II. ®ER a3t anr feerivor
B ot ST 'a’ o6 W@ | o b g T
A ST 7 & S 7
B & S @ ST &
AB S ST @ S ST @
o) & Smar @ & S @
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Sor f& @fasr # wlar w21 wew wd Wi &1 W oo F@ few S 2 oeiR
R IF T T ¥ W HH R oot F oW # W F TR F sTevEsagEr
TgET ST 21 BRR §% ¥ WUd W & W & 4 H qd wel-difd @ o 2 %
98 TAEdl (wMa uftRem oTquiar famm]) Wk B0 Teedl UMM T & @l W
TEAEA. Ho B & v @ o fomr wWar 21 e AR W S, Wiersen ud
Fadi ¥ A FAEIELI TH & W Tk TR F SR # Imw § wern ar wiku)
R T AT F oGEr qA WX M@ F AT F OUE SEd §1OFRR e F fom
ity Afhdl H1 TIA HLET =MEC)

waqaT Ud wauTg

R it O F TRR A FE WIASH (antigen) & AT Bl 3 W fHRE FF WRR
gl & A # v (FERa) few S wea 81 wEfomw O wRR @l & wgel @ wd|mEr
(Universal donor) #8d &l 3 YR AB & ®RR # @ wWdered (antibody) =& grar

21 AT ¥ O I w1 BRR U X THA 2| FHIW AB R o & wqel @ wemumEr
(Universal Recipient) @%gd g1

HER @ T ferir (Determination of Blood Groups)

TRR ¥wXuT & fau @ (donor) W WESHdl (recipient) T h  BRR H ST
e T IS wRR i fauifd fear S 81 3@e S F fom e aem A
U (I IY) TSNS 'a' gk URW qu UudRrEl b g URW &W A @ &1 9|
(serum) ¥RR ASHT & & a8 W AT g S FER FT gIH 9H 9 b K F@ Wl
3 TEH U TR W TEEE 'al I URA d e b I ORH & TS-UE 98
HAAT-T Wad & a9 =fe & 'R awf ;d Fw Far g suer eRR Sianws
(sterilized) & ¥ 3TH BF & fHdl el & R W I R & g8 4 frams
4 TER h URE H digrder frem 3@ € S wfafear B § 3% R W wRR o
& fefor @ & 99—

() IR @ f dm F wRR T SHar 2 @1 3@ IR F OERR O @@ ORI

(i) e I & AR of dRm § W S g a1 sRR AB & & 2|

(i) AR TRR Faad wdEE 'a W F Suar § @ FRR A & F 3

(v) A TRR Haa wdErd b dw H osmar 2 @ wRR B @t &1 2l
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sRR ot @ faufor foefoafigs afder o g 4 @y & S 2|

argl

(wfaeelt b =)

T

TR a1t
AB

iy g1

SR T % fraftor ) Rfy

HUX o ok ALl @ far

qfeThT I@H 3T o Fhd § 59 &R ot F Wh & &9 R Tt w1 W
faar ST e 2

foram hoTTa—

F-FF AT T J@ M TE FB AN gW, HGeH, A9, @eE@ed gl fRErE <A
g @ Fg o 2 5 Tar uE T SR & fGwmEn S SRUT Fm @ gahar 27 iRl
R e q I 9 (S JIR) G Hh aqdr o @ [ Whaw (B.P) SHMNT @
S8 3= 3@ THR # WuE d @ 2

Ad. A TH GEE eE A g1 Lf g} U gEe WM MW &Rd 7|

THAE/SAE YIR

TdvT FoW (S. Hales 1733) 7 &g & T @ A1 o1 o9 94 & % %<d 3R
wh fyed o @ 9% # urg fhar S 21 T o Afaeedl W 98dl 8 3T I8 Afcrenrer
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H dER R I§E T[T 81 ¥2F ThEA $ GHT T AW IS Bl 8 ad gad (¥R
% THF FH A 21 TW Th a9 (B.P) FEd § e & st @A 21 wehe Se—
Jg T @ H HOO W 7 S 7T WPEd & ST YN el g1 e Ja—
Tw T & frEeh d@mr 2 S wew fuRed # stewen wef¥m e gl

T @ A9 F FF F U reTEt wEd 2 i
h AW AT W A & shEd e F A S g 'ﬂ?
U & &« (B.P) 120/80mm Hg &1 21 YHud o ’
120 Hg @ fufe= I 80 Hg =wfar &1 1 3Tud
AT T 8?2 U U & [ufhedd h U S
AR T H T HL

Rh-eh (Rh-Factor)

e AT GG
M T Y 9 U B T oA SRR SUmmEd & Rifceml W dad & & TR

& ¥faeM (antigen) TH S0 § fE$ IR WWW ERR @ A, B, AB a0 O FA IR
R it F sie fR@m war g1 ERR Ff A & @ ERR e W A wieee, B W
B Wias, AB W A W B 41 WasT a1 O | & @ Sfom & & 8, weq
ATSEIR  q 9K (Landsteiner and Weiner) 3N T@® &<{ (Rhesus monkey) &
e R Fforesl @ ffeadl W Rh e & W feer wen S oW # oAgsll &
@ BRR Fftrrst @ fifeedl W @r ATl Rh oS @1 Rh #RS$  (Rh-factor) o
Fad 2

5 799 & o BRR FrEed W Rh dfasE wET S @ 39 Rhdififed wRR
it (Rh") @ 9 o9 F o s Ffoeeef | Rh Sfaed 98 q@r S 2 3§ Rh
frifed R @f (Rh) @8d 2

Rh e & @R R @ & ¥&R & 2d € (%) Rh wilzd (Rh') (&) Rh
fiifed (Rh)| 39 TR Gl § Fof o o 38 TH6R & & Sid & S ffeiad §—

(%) Rh" (&) Rh™

(i) A" (v) A™

(ii) B* (vi) B~

(iil) AB wdIEr (vii) AB~

(iv) O (viii) O~ gaamr
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TR # 97% AT Rh' @M 3% RhT ERR @i F oFd F

Sa fedl Rh* RR &f at mg &1 'R f5E@ Rh™ R} & g mgs @ fan
S 7 oal 39 W™ % R H RhT ®RR & fowg uRRel (antibodies) sH4 @hET R
uRume®Y Rh' ®RR 39 ICRRET & FROT 996 F ®7 H A @ 21 39 JHR Rh'
af &1 TR RhT w F wgdl w1 9 R S owear @)

O R o # FE ff ufeH (wwdeH) T oA g1 oW A ERR A W ¥
fFdt off s = ot wget @ R W1 owear 21 39 YER O” BRER @ wdeEr #1 OF
R @it § Rh ¥faed @ar g g@few Ak O R wif aren wRR RhT wRR @l o
T R Smoa O aif arem ERR gewi F ®T F SHY o 21 3§ TER OF
R ovf wdgEar E gl

AB" ®RR aif § A, B @ Rh @i WS (antigen) WF SH § Weg g7 Aol
& faeg 39 & el (antibody) & B € R T & wd €1 39 FER ABT ®RR
Tt g A & el @ eRR af @& ®RR fEr o gear 31 g@ie ABT ®RR awt
Wt 21 AB™ R af # A @ B ¥iasW WA S 8, W Rho Yaew & wmn
S 21 AR ABT ®RR @ Gl A9 & RhT @ aren @i o ¥RR fem S @ o
Rh" aff o ®RR oasf & ®7 # S0 @ g1 3 ABT BRR i waumEt T8 2

RLNATEITTE Wiefer@  (Erythroblastosis fetalis)

78 Rh &R& (Rh factor = UOASH) ¥ Wafed T & o wwiawer & ferggedt #
g 21 3@ UM ¥ wwfad frg & wwfewnr § a1 oW % qx« 9@ gog & S0 |

U4 Fedf & fia Rh™ @ A Rh- 8 § UH xem ¥ gu fay W=9 RhToaren
g 21 wRadd Fa A gur Y F Fo Ad ERR HOSEH A H AR F wEd €
fSqd wrer & ®RR § Rh el (antibody) & Wi 8 emmr 21 A 39 uRRel 9
syMfad WA @ Fife 396 R § Rh SeW 9@ @ar 21 afed W ¥g wfRel A
F ERR F oAy gur g F wWEdm @ @ 3 oA R I fued o § e
gor g & gy & O 21 UW @ M 2 5 owew fyy % owwg oma & R #
&0 ARell a9 ¥ oy fory] Mfed w wear @ ofe W # mar & R § sifs wioweft
T T oea fagst A gy & W 7
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@ oft SH—

A WA ;. UEH W NP g
EEE-10 B24.

ARHE-9 042

fesisi-grall. 5938

Jeagd @@ 000594

ECICIRE] emerg/253

TH 3UETE D000163

RECIR LR C L]

AIDS : THERE ueA SRR fagm
HIV : a9dg gfoell  s7quidr femmy
CD4+ : CD4+ & wWeEs S
CCR5 : @mifda (C-C #@ifew) R¥eX 5
CDC : T Uhg™ Ud f&aRu &=

WHO : fagg w@reg 4isd

PCP : =Aifafed fomifaar

TB : dufE®

MTCT : H-8-§<H YR

HAART : 3=9 wfpa daRgifeaa fafsar
STI/STD : A9 YEIRA  HehAT/IAT

BRR R W BN T TRy TR § @em fE s gEmel § eiw
A, B9, d9s, sERA oWk W ¥ uRfed & g% § I faumy, Sfaw, #e S,
foerfem o & ¥ oer I® TE N FW Y A § Wg W A B oA W H TEme
B9 W W @ W & S § oW wAfEEn, ufchwgedifer snfx) wRR wHwr ¥ 8 ar
$O T ey &, wEw ok
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$bI3-6

wh Uifed/cs @ gHEfed 9m=g W B STHGIRA

T TR F TN N U T U TEiyd $9 WAl @ g Sy g
s fefafed §—

Sur f& fod seEdt & oy A, W, W9s, TERAr of W ¥ wRid & 9%
g1 gt fmial faoy, Shawy, $estE, fefmg & &0 9 s g9 oad B FE
¥ oEd g v I o 2 oAg & eRR # ywEfie &, 39h dui B mwer &
fafyed oo & 7 89 W, S Wewwd a1 gmRd ¥ wRR F swWmar o St ? oA
FO TEIE W H FEW & S0 € R ERR IgE & ST 8 A1 T Sd T @ A
M e @ SuRefy & dRoT A1 wRR F dndfad & S @ S 5w
Fed § o T & S ¥ oY 9 B 8 T dfed FMRA H 9E SES W
wW & Sife fefafed §—

fa¥

w  TIRIHAT AT SAFREATTHAT

1. BRRSAUET (Anaemia)—38 ®RR ¥ FEfEd TS AYS T BT g1 FRR A
Fﬁ%’iﬁ Taqd  T—gmerfeT  (haemoglobin)—®T HH 39 [T H Hel  et&qun g 2
SHrAfT o SRR’ (Red Blood Corpuscles—RBCs) # @ar 21 ofd: R & gqa
AT Al BRRET (RBCs) & @enm Wik st 21 gafem, oifus eRREmE (excessive
bleeding), @l ®RRWE (RBCs) & fmfor & & ged, oa sRRwpEd (RBCs) #
dArefad & HH a9, e SRRUEi (RBCs) & oAT9d O, o ®RNOET (RBCs)
F WS AHT IR o9d FRUT U ERReAvET & S g1 39h W didani SR FHeIR
gd § A WY wgd Sedl fordl 2

2. SEANEATy (Polycythemia)—%fremfiiar & fowlm, swd @@ RRWEH (RBCs)
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THar 2, 3@ T & fowup YRR A WE wWa R SmEsi wd afwss @ sifvesd
B TART AT 21 IR Tfad e @ @ 9 § qwr go oast § wiR 9w
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TEH & &R0 a9l AHAH

TEeE Sl fan] ¥ WR ¥ wWed ¥ Ay vew ¥ ffgd & S 31 usw Wy
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angﬁmnsﬁwcfmmmd’rwﬁ

U el oTquidr WeeRwr A 3I.WeE. (SEShUSH) WHE wfoef erquiar famTol
(M.9.31.9.) (TIME.E) GhAor & a5 & Rofy 2, o8 dama oo wiafos wforeqor eqwan

(138)

Downloaded From www.dietmathura.org



T I 2 UEE WE FE Al T8 2 W ugy ¥ 9fed Ama TR deme fmiE St
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TR WU U | Iwiedd 8 R SR THeEAL & Fem, H@mEm
B4 & 3 ¥ 6 WA a= o, TgARd. weu g oUW 98 @ S|
I AW IR B3 W F IR TASEAL TR eEvd eud |

(142)

Downloaded From www.dietmathura.org



AA¥Tch AT
JaAT/FaR U 3Tkt frAfafad frAfafad o g Teeng.dl. dehfua &
¥ T= Hehd 83—

%k

%

%

TEE.AL/USE q dgd & el & AN ERT

ST fogaed g e & IR H ypd vy vEE 9@, Her THME aw S
" e A (FT § ad)

o il @ o SR oI RE fRa-derdt #1 @@ 9 aWd d)

IR ey GEISewd A1 RS U¥ SUS & OYAN AT ST W & S S
= A oual 2 d ghafved w5 oue Suewr faumfa fRr Smoger @
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*  Hepatitis o Tohdd TR &7

Hepatitis a1 faume~—= difar & 79@ 5 U&R € ¢
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3.  Hepatitis C

4.  Hepatitis D

5. Hepatitis E

37 W9 H Hepatitis B 999 TatAd HAMT ST 81 Hepatitis B # J%hd/Liver &l
g w§a & W & g @ & FHd 21 Hepatitis A, B 3R C o wyawr # r
ST 2
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