Downloaded from https:// www.studiestoday.com

CEIG

@gifded & e

A 2019—20

DET—10

DIKSHA T0 &% SISTdle N7 M
fabeq 1 : U HiaTsel SSUR W dikshagovin/app <19y @Y | '\|V/

fieeT 2 : Google Play Store § DIKSHA NCTE €3 Td Sroars
deT W tap HY |

AEEd IR QR ®IS &1 IUANT IR fSioied vy a=g &4 o o ?

DIKSHA

DIKSHA App &t dfa & —> App & O AT & R &% —> Swardal Profile &1 o33 a¥ |

(1)
UT3IYTH H QR Code I Scan T 1%Ené?vrzr?rQRCodeq'\f Aol Scan® UgETd QR Code
& forg Hiargel § QR Codetap &N | i & | foid o1 78 A Suae B |

SEheU TR QR Code &1 SUANT &R fSioied [Ava—aw] d& o3 ugd ?

1\QRCode & +f1e 6 3ieh P A'pha 2 srwﬁdlksha.govm/cgas‘qaﬁl

NumerlcCodef%?JTTl'aT%\'l
‘ e | s R ]
(3) wd AR w6 f¥fSe @1 QR 4Wﬁw—ﬂ?§aﬁﬁ‘zﬁﬁ€r@rﬂs‘
~ CODE 2150 & | favg—avg R factd & |
fA-gles faaror =g

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

PEaEIE L

Anfeei®

I
HRIHH IH<9ISH

fya ga=ag+

2019
HATD, THIN SRS BURTTS, YR KIVCLS
I Heg, ([Femad, SeaqR), Raer g9 (f[Femes, SeagR),
SH YR (el HITel)

faemed ARIE), ITAYQR, Udhda, HIUTe, TSl UHGl BISse
SN CIERIICE-EN

3ffaT sfiarea, qur fwareer, SAIfd s

SaR<Td, T8l e, Wi fs1, S99 99, g7 veds, JRRRT HRaT

PRIESEEIC]
IR ITEHT

R A1E, G 91g, g FAR AN, A YHTel

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

KB

s uepfa @7 fafder Grerel &1 |\t 9+ H #ag $HRAl & 3R AR =Rl & 7371 3™
<1 8 | o0 WMIfdd wU F Wiol 9gRT & B © | Sd! 591 JgIRI DI gerdl o, FHS Bl AR YRl
dR- d S DI Qe Siiad H JRINT R U & SR & bRl 8 | I 3Hd STH Halel HRH
ToIT T FRA DI A & e § AR B |

Dell 10 o faenfial & oy S+e fem wafd fAval & =¥9 & v U g R
BT & AT B A fAenfl & foy I8 [sm Heel STaeRal o1 ARy AuenRe Fega ¢ |
31q: farenfefal &1 d=rf+e faaR arT & Vfasiie f[aer iR a9 & wHern 9eerd Ragial 3 s
HRATT | STod] & ORI J fIS &1 U STG @ WU § 81 o’ UfhdT & &7 H <@ 9@ | Jaf
WR & D! WHicrd AT B gaTdl qHS gl & AR T8 A Aol A AN Fed gY AbATD]
FAN H I ARTERT gHARed &=l 7 |

S5 fIgall T &I H IGHR UISThH Pl [FHI0T Tl IHeb Y [Avawy &1 fadbrd faan
T & | BRI I8 YN ®© & fenft § W o7 fawfia B oy faemedt SmeiRat @ fadeyot
TRID] | IT HRAT A, TR | IS 3R RIgT=l &l WRE & oy SRR 28 | 31d: i sifds
SHCS B, Al BT ATV B, Id] AT R 3R by DI & by Aldh ISTYD
H Ay U 2 | 39 WR T% gedi | a=ie 92l Bl S AR RE R b Bl aaar e
g1 ol 2 | swfere U Rigra Wt @g U § R S[STa 95ai & Uoet 31vd | el 7 | et
W 3MIE © b I U8 R I 7 ddal AlhIar A Sfs av U ATHIEe raer W@ A1 & R
I8 YId faenfdidl, Rierel don aqe & oy iR 1 a1 Iuarl g 81 9 |

BTG DI IAA UIGIYKID H (A6 & giare] Faordl H AUl Heer 3R Jerd T 17
2 | 7 B 39 91 o1 A e < 7 {6 el w A 9ist 7 9¢ ok 9 fosardetrdt der
QIATSTATSI I 6+, Al R R Wio-REG & (oly qaia F7I A 9 |

Tho! e faamT gd o dfere srgEeT SR uikieur uRyg, BT, gRI el ud
faenfeal # erar HaeH Tq AR urey HHE IuaTel BRI &I gt | Energized Text
Books & 31fa9a TR ®, O 3ifF a1E+1 Ud 8ift e+ (STSHels R+ & SURId) SUANT
fBaT ST Waar 8| ETBs &1 JHE Igavd UISIa] & JffaRad SAfSA—diieal, vHHe
BRAC H T AR, Gad s, Uee U9 sl & fol ded ARl yer &R g |

UIGAYTDh ol Pl b1 Rierei, Rieteh yfierep! dom wearil el & ARl g1 fdbar
AT & | URYG I T & URT STIR e BT & Sl 59 (107 7 TeT 3ferdT Iudel w0 9 IS |
9 D b o H [T ARaEl SSUYR, Udhdld WIuTe, 3TSiH YAl BISS &l He@yul
AEANT U g7 | uRYg 3@ UfT MR &Jad H_ell © | 37U G 9 G Bl R I8 a1

A B | ATUD Gl Bl Fad WHT & |

NECIGED
R Ve ITgHeT IR Ufieror gRkug
BINITG, NAYR

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

(e

9

A | AT BT AT IS AT | BT WUs | D
1. | ohat &1 fde 1-13 6 4
2. |3, &R U4 ofqoT ¢ 14—29 8 4
3. | %W iR am ' _ 30—46 8 4
4. | @l BT Ml aHTHROT HEHI4H 47—61 10 4
5. | BART yafaRor uiRRerfad 3 § Sofl &1 yare 62—76 6 4
6. |fded a1 vd uRuer 77—95 9 5
7. | Sifd® ufdeard (i): arvor, aRaed, 99+, S 96—119 12 5
8. | Sifa® ufhary (ii): o= v ww=ag 120—134 10 4
9. |uTg Ud urgeH 135—155 10 5
10. | BT : WRIGE U9 39dc— \Hde Ads o 156—177 9 5
11. | TR BT AT 178—191 9 3
12. | fagd & @ uWTg 192—207 10 4
13. | 9B : WRMEdH T4 AUdad Ml dag | 208—233 10 5
14, | Sifde ufssamy (iii): usiE, gig iR uRaeq 234—252 12 4
15. | TR ST | HAFI Tb 253—266 8 4
16. | BISSIBIET & g 267—282 9 4
17. | 3fF® Sfed & = 283—296 8 4
18. | ol T@®U TG AId 297—312 8 3
dgifas 162 75
YIS U YIS B (21%2 = 42) 313—354 42 25
STRHATAT 355—356
HA 204 100

Downloaded from https:// www.studiestoday.com




Downloaded from https:// www.studiestoday.com

AegTgd—1
ol &1 faem

(EvoLuTioN)

WS N o gedl WX BN/ ARdl b
PR et # ofidt @Y woTiferdt €1 g
IR W g oNdl @ & 9 aRRE g,
’ . B o @ IR § g Ri% g1 @B
} 3TARY AT SaTeH ¥ &S9P B Bl
gfte il 21 5% 4 9 Ud ©
B SUANN | SEAMR BT A 39
T ABRGUEES SR CRC I RIS )
s TR QT A A BY STE gD AqUY
> AHE-ag R e € o
ffrF—1 : AT YPR B SEANER aIél ¥ BE SR g WD
JTaTE RET B BH Yol WX
JTT—3TeT S8 3@ 3Ry e 32 € d udT 9l 37 © & 3 fafdy yaR & o 3R gedi R o
2000 ST ¥ 600 &R IY Yd 6! SIFaR] Pl Mol AT | Teb BIC A BICT SIANIR STHT 50 HH!
BT Tl FST SR SHT 40 HISR BT AT | 74 B HAABRI Al BB ATBIBRI, By al RN IR =T
qrelT Al BIg AR IR WR AR PIg I+ aTelT (FF—1) | SFARIR & T IR IFH U8l g ThR
& UIg UTg S o RH 9 B8 ISR & Lard, B, 114, dsad, [idl (Ginkgo) e digr o
aTg I 2 | € FE, g8 O wamemd uroft off 99 o @R faeraeT (biexra) i | emsT & uferat o
ﬁ@WWWW@WWW%l%WﬁW&@H%ﬁ@?ﬁWl

SRFAR & W BT I faeetdra e
B SIRT R SR o Sl A | L ar o e
e ol T“i @ WI’\’EﬁTTW%\’Gﬁ'\’
@ Al B {o ISfadl aTg SRl 8 uRg S 3 S <
SIANR &l U Gl | 37S & |9HI H ngﬁ%ﬁ;iqg
go VAl gonfodl € O 799 SR Bl | 2
S SRR & T A AL o | WG T ¥l A |
. SR I | VT B 3T BNTT? di—dd TI—-13 Siig 9+ 8T a7 Sial # aRadd= &x
2R

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

2 fasm=, Pem 10

1.1 offdl & fsra % 3mard siiv 8war 7919 (Effect of habitate on the evolution
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FIT SRANR BT [TgIHROT fhH] FerH YT & [dhrd & RO B3l 57 59 AW H D!
R T 8?7

FqT 19 wira 87

Sig i & Rigrd vd S gfaurfad &< &l fdaror eifds gRT falad g&ae "3
T SRR 3ith T 978 Rl Aela=" TT deid g1 foRad g&ie “SRiAfeq” H fyerar
2| U QI HAY: T 1859 AR 1889 H wUl of |

1.5 HoTfadvor (Speciation)

'i-:'-"".-_;l‘r T | 1.5.1 g S gufaseer (Adaptation and Speciation)

ST T &9 uet &, fha vefl a1 fafderdr @rer S9mmi & o aR AoR
S |3 ol SR HHY & AR ST 3SR Y IS a9 Y | §9 a8 999 &
A1 AT ST BT U SMarT H gl S @ Ufehar &l g9 ‘sTde (adaptation)
HEA T | MU AT H AJHferd Sial B AEET FHI & A1 ] W&l & |

. R SRR 37U ATATH H radford &1 38 Uiy a4 9 fagw 81 1g?
. ArahR gd1Y fb BSHAR YW B BT T DI USIIA DA (U 8 I BT FS ol I felT
Bl TS 3R I 3MaTT # dferd Bl TE?
9 el & b <ferT smReT & A-1gy & fiha &) U Ioilfa & TImam< & gt o fafay
YHR & U & fOhad a9, ST STl T—3TeT ST H U=a=t ol o1 | ¥ sa+ fafay & v f& v g
@ g e €19 & g & A1 AT o=+ &= § el 81 U | 39 YR Sial § fafqear 9
JTTT—3TT USTICRN & =1 T USTIfdRoT (Speciation) H8T ST ® |
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shal &1 fae™ 11

1.5.2 ¥oarfadgr gy #&r 87

SIfA & FHI W 8 IS Sild & I GHE DI BT SIdl I81 2 Sl 30 H il goi=
B A | YOI DI 59 YRATT BT “Sifdes YoTIfer” J11 73T | UR SIfd §9 URATT BT ol f=ifcrd
T Hifh I Py VA SaTexvT HaTl, foudme Mfa o1 wonfa # el STef gerfai # <iffre uora
B & dIaq[g sa-il far off fh I e 718 HoTTia A1 d8aR BT | Sifdd TS &1 gRHmeT 3
a1 aiffepror T FaRerd B § HeaR Rig 8% & WX I8 VN Sfidl &l Joilfaal & aR 4 ¢ A
dter anfe |

el UTepfcres STUcT | AT AT 3R @re ARl H gaeld H fARR ISIIIDHROT B4 DI
HATET &l € |

fafderard ¥ Seu=1 Bl § 3R SHA T [ AT AT TSIl & Silg S g 81, 39
feem # +ff SIfd9 & T a=a | HB O Ul @ T iR g Sigell & e o e
(Trer), HeR | fafderdret & AeFl & IR | SIfdT & & FHAmdS IR e Hoed & egg=i
BT IeelE-I NG T | 39 dN H 89 ATARId! e § ue |

&I s (keywords)

SIS

1 STal &1 e & NG & IJaR 99 & |1 TSIl @l 3faral # SiaR 31T & | e
# 93 gonferdt gdadt gonfert | wgfad auE @ ufear gRT 9o Bl & € |

2 fefl 1 RIgT @1 IfuTfed & | Ugel ®8 UHR & YA 3R T2 JeHT, S9! RO
SiTe BRAT AR T8 T HRAT T B |

3. WY gNT FAMT FeI0 & TR Siial § uRads am @t ufshar i @ 2

4 Ui H FRER B9 arell =+ &1 gfshar i “imferes aRRIfal & ey dterol &1 aa
BT Y&dT B, Ui Ta+ el Srdl 2 |

5. {5 ST @& oA A H Tl S B UfhAT DI BF G HEd © | T AEE H
ST Sial @I 3faTal WA & A1 gl &l © |

6. TSI AT Sial &7 VAT g Si M0 | ciRfTd ISt &) dd, "Sifdd JSlTia” AT 10T |

7. fafder el @1 SURY g T gasl | 8g 2, g9l [dbra &1 ufhar @l e wniad s
@ W0 H AT AT FhaT B |
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fasma, @& 10
AT
|l fadheu gadv foRau—
() T ddl B IMYedd Rl fha UfshdT & Wolawd a1 o—
(31) urpfd @A (@) B =TT (&) dra =4 (@) @R =74

() B T WS D UG T, TA B UG AR AR TGS D UG I @ fo1g
g, U frad Saevvr 2—

(31) THgfcT 3T (@) |HITT 377 (@) afddfiad o1 (]) 579 4§ Al
(i) FrefRad § & 9 @ FHgRT dRE 8-

@n TEIES B U AR fadell & Ug

@) 9 & firer ok qoell & TamS il
() HHRMACT & BIC 3R Sl & dg '-_._I::n
(@) wIES B v iR WY B R |

(iv) =IfdT &1 Rigia merRa g—
(31) U I & SR AU Y EArdAl |

@) e Rigia |
@) #vsd & dUNIT & W |
@) T & BIg T
Rep Y=t @ gt e
(i)  Shal & 98 g S MU H T USTT &R 0D, oo HEAT T |
(i) el o @fg § iR, STH U T ATl o DI T 2 |
(i) @ o] WemsRE (TfFearifes) gaa aram § ooy § awed B € g
DR oo 2l

AR YRR & <R fRIYSHR AN ifdl § B SIA19] Uy S & | I8 o 8% 20 fiee H
IS R & | o & SR fAff=and S 2l & | 9l &% Uil o fafa=1amd dedt
g R 39! JMETd # Ho] fAR=TaTg g Sl 8 | 9 UBR 94 9gd Sieal a8l
g | TCERICE argal | SamvRil & &8 golicdl W 81 9l 8 WX faff=areli & dror
Bl 7 PIs YO 99 SN & o9 IR TIArIfed BT Big 3R Tl gall 81 | S ATaTar
e ¥ ¥ TEfed UfoRlgd 99 SId © |

39 SFaRNI & g 9 fefaRad Iarai &7 SR SIfore—

(@) Sharogell @1 faer wafie T9E gRT BT 21 39 HU @) giie IR |

(@) fba gfear & R AN o= gl 8?

(M) e 7 fafr=anet o @ e 87
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Shal &1 o 13

(@) e o1 ufhar drf o 8 Hadl 2 iR Sieal Wl 39 $UF & R 4R iR
ol I | 8F a7l fIem™ &1 Ud—Yd IaTeR0T SIRIY |

() T SIargsi &I SATET Sdhfeld U, Tiardificd UfoRied 99 Sl 27 d Afed
SR < |

H R wfae @ # | ik folRag |

STfde 3R derd gRT yfaurfad il & faera & fRigid 9 g4 a1 udl @efdl 872

Sl @ faerd & Rigid & g fa=g @ 87

Sial @ faera # T84 IR gdme & Fa1 i 2?

o Sgax Jarsy b I8 FoIRig A1 FHgRT Aervr |2 W8T 2 | 37U IR @ gite B |

© N o o &

0} THIIRAT @ 39 IMRAT US DI T@H
g1y b ®IF A1 S A9 BT Fa
e e 87
e T (i) 59 & o 9R— 31 & Sigell &
I 4 forRay f=H A &9 | &H Bl?
fefaisht . a1 Srgelt @ = forRay Rt aas
ew SITe] A 87
9P (i) 9 F ¥ 39 Sl & e & IR
= ¥ oY e @Y RRAR ¥ AT
o0
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IAEYTI—2
3, gRP UG ol

(Acips, BASESAND SaLTS)

31, &TR& Td 0T qAT a0 {5 fARwdRll & IR # oy fUsel wermsit # ugr 1 w=n
MY BT [T & T ATt AT AT A4 & Bl WR A [T DI Fellg FI &1 Sl 87 849 I8
fl 3T 7 & 3R HUS # Eedl BT ST o WY a9 39 WR A oW A SHBT I 98l orl 2 |
IR BIg Afdd YRafeT & WifsT & a1 S9 @ &1 |rsT &A1 Sir © | dfd @ aad &l a¥9ad &
o =g a1 g9l & 9 &1 SUANT A1 ST & | e, < Siiae 7 iR Bel—dhel afl ol &R
& gurg feErs <d 2 |

MY, BB Fad! (indicators) & IR H A1 UeT 2 e FerIar § 4 fdl uaref &l o<y,
AR A7 ISR e H fiepd oxd 2 | forewnss W Ua U1 €1 49 & ST 37 (acid) Td &R (alkali)
&I IURART H 9T AT gRakid FH=a1 2| M9 I 1 I 2 & el Ud &R (base) @& &4
arfaferar | STgor e el & 2 |

2.1 PE-Pal Gy & =T V9 GNB?

MY, X BHR 3MI—URT UTT S dTed USTdi | Bl —dli- I 3T d &TRD SURAT & |
ARefi—1 : ggpfae Wl § SuRe o U9 &R

%.| Ugfde 9 | A ®. | UEfae i RS

1 | sHel TeR® et 5 | @ PfeTTH BSSIaSS

2 | 99 et 3t 6 | @M &1 QST AfSTH BISSIodIEre
3 | RRar THIfed ot 7 | 9fd 3T (antacid) | HIRRM BESiRIES
4 | TEIR fferiferd o 8 | ®US g BT AT | AIfSIH PEMC

3 3%l & JTCIRGT BB 3T WiST / ADTafeh 3l SIi—Tgfeed 37T (HNO,), FergRep
3% (H,S0,), BTggiaaiRe 3t (HCI) geanfe ¥t 81 & | 3301 bR ST+ ergsiavags (NH,OH),
AfsTd eggiaass (NaOH), UrelRaw ersgiaarss (KOH) anfe g &R € |

gaR IR &arR®
T RS (bases) STl H el 81 8 & | STcl H ool &R Bl &R (alkali) H&d 2 |
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3151, &IR® UG &quT 15
2.2 DY BV 3T 3N GNH B gEErT?

MY ST & b orFel @l SuRerfa # +Arerr foreqs, B———
STl deI &R @1 SURfa # 1t foreqsd, e &1 ST SRl '
¥ | 5 TRe el Rier o gl @ Sita @ @ forg | foree faer <ot @1 Mstor gt @ o
o el &1 SWINT far S 2, R g qEe @ey | e (lichen) 1 ITE fbam S €1 I
&1 4 g I T qd o O A oRadH & g g | O TP AP D S g S € |
ST UG 8T BT U § HErdT Bed § | Toud, oel | SCrHrT IR # gt S & @ @
ucdr T & 9 UG Beal Sffa dT IUANT Al SFA—&R
IH & w0 H fHAT S FhdT 2, A Wafad Jad & | =91 3770 UH & §B iR Gad! I @il Fad
€, ST o7 Ud &RPI BT Ugdd § 89N HGQ DR T ?

1 UIGIAd APl & AAEl {B IAIEG Fadh W B @ o A VS, HidA SN,
BRTAUA SRS | TSV, $78 WHSH @ (oY Udh fhATdhelld de—

fareerg—1

. D B A TS AT |

o Jgell TS W S0 &I FETIAT A I RT3l WIHl TR Yh—Td & BIATerulford &l
sTet (ferm—1) |

o S UhR T TeS€ IR HE SRS T TR wl18s WR [e8d /el Iad & hel & I8
DI Th—Tdh & U SN R R STet | &9 W8 b < oo 7 el |
(A fharmer 8 SecilRad gad SU o 8 d9 Il gad S 8l Sd] Tl |
forardem o)

. SR & AERIAT ¥ IS FAES Bl el & WR Udh & T BRS/aallNG I+ STef | T
SR ¥ T 48 R Ud & a7 AISTH eesiass A &1 Sel dof I uRddd &l
ARf—2 # Fie aR |
(Are—faera 9 qHT BN YA ST &1 SYANT &R+ A Aldh URMH U 8 & )

. T% TSS dl AN 8 Jad & dRddd 7 Bl SR Bl © forIeT SuanT 37 H gy
gRacd &I ugar & forg faar i 2

A NS TS / Tel TlTd Bl & 4
o AT §E EAG IR EIAG IR
RA—1 : AT GIADI BT g T a4 AH H [ gRae
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16 fasm, wam 10
ARM—2 : Fd T R | gEDl B J1 uRaas
qIH YIS $1 qAAS | T EEIIGAINS | A7 ASTH FESIANITS
I H # ¥

LIRIGEDIRE] —
Hfdrer 3RS - —
cllel efld /S8t — __
& e B A

. AT 31T 4T Fobdl © b T ARRb 7l & AT WA NG Pl T 9T BIT?
JAD I T &R & A1 fohaT BR ¢ yaTf §9R & fordd BIRoT 1 # gRac eial © | a1
31T ST & fh BAR ST—UT 38 U Uarel 8 i ofel 9 &R & W1 37ueit T # uRads gRT o
I & U gadl B uvr /e gad (ol factory indicators) wEd € | MY, U gADB! B AT
fehaTmera e—
farHeTg—2
. S BT HIE B DS BT R TS | 39 SIS & A b N |
J el Ths W U@ 8 T TRSIGAING R & TAT T The W Tdh 8 a7 AIfsaA
BISSINIgS Bl Slof |
. Ugel T G BITSl & g I 8 BT T, AR BT & g Dl T 3 N |
. Ugel T GHN BRTS & bl &I T8 H T URdc gaf?
S & JATal W1 HB 3R U0 Gad © ol diTell 3R ART BT I eaTfa | wieor & foy
% T fITa9 BT ITIRT HRAT =112T | T TRSIFAlRD el Bl SURART H AT 191 ey &l
qEAdT IR T AT BegiavTge o SuReIf # g9l #eR 7Y Mg 8 9l ¥ | 78 A
G @& el @ A1 | HN AR AU fqAIH AAlC N |

G TN AT GAD
BT ST, IR BT Thel, Beal, HATR Bl |l 3Mfa § A fbdl Ueh BT Tha BT
R WY 3R B YR P FA—&R YA Gad & ©T H STANT HIOTY |

gIq

1, @R Bl dfd, VAMAEIH & qa- § i 81 @1 I ?

2 A8 Ao B F9Y AT Il Heoll A & duel R R T8 | 8- SR S99 I
I WR WG SR A1 BUST ol 8l 1, $HDBI BRI FHMSY |

3, RN T SREafed BT © 98 fdei—fcbel b DT UINT PR ¥l U &R &I Uga PR Fehell &7
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3%, 8IR® §q ciqul 17

2.3 3T U9 &N®% @ ¥IErdAe o (Chemical properties of
acids and bases)

T 3TN AD] & T 3Tl Ud &dRDI & 011 DI FHST | MY, 3@
B T §{B I TARIMG TORH! Bl FH |
231 7% U9 &% &IGall & W DY SHBHAT HY &7

g O 2 o arrad: arql ol i Siffhar dR @aur g € deT BISgiel 34 @l
foRemue o=t 8| ret @l arg & AT AMMHAT B T YGR Fad IR Ah ¢ |

A + Uy ——  AdU +  EIESIOM

BISSIFAING 3 B i o1g | AMfhar R i FARIgS a1 © Tl ggslor 9
fazenfd et 2 |

2HCl(2q) v Z9 ——» ZnCla)  + Hp

BSRIFANRD 37 i INEZCINFS] EESSH

B U el &I BRSNS el | IIWAhAT & FHIDHROT fARIy et ez 3=
Ugel fHar 81 ISy, aR @ urg | A @ IHem @ fo e fhardery an-

g ery—3 e et J
e TP WG H TFER RiF B )= B
BT THS o |

. UGl W 2 mL a9 AIfsIH
HESIESIESIC IR SRR RS

(FRr—2) |
. SFER 5% & Thel @l Aag W |
Wa'l?vﬁﬁﬁ ﬁéﬂT%? HESCRIESICI R G E o SEESED
* NI PTINIE S -2 : TMER Rie o 97 AIfsaw sEsaaEs @
' | fifsear oo H, 39 &1 adeor
39 kT @I 39 UBR ad
PR A B 4
—_—
2NaOH(a0) + Zn(s ™ NazZnO,(aq) + H,
AfSTH BESIRTSS SEZ arfeTd Niae HESINE]

B gy R & | Al a1 R Faur g € der gg s N Jad el 2 |

232 3% g1 PIEIHT UG €1 SESISTIBIEITC & I D3l BT BYd &7

MY, 39 TP [hATHATT gIRT THSI—
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18 fasm=, P& 10
B eTg—4 wvg —J] ot v
e TP WG ¥ 05 g WAISTH IO o el
PEMT o | / TR
. 34 TH WG H T 2 BHIE AN
mL g SESARR o AT cozﬁv\g AR\
B §RT STet (R5-3) | SN T~ =W\B
° LRI E}“ﬂ‘{f gRad+ ﬁ{_@ﬂ_&; fear? 3T 1 :'l-::._-. 7'"_'.\\
P arell dw w1d ;
o deld 91 ST s e HfedTn BgSiaIgS

SEeifaATsS B, ST RN &1 faer (g7 &1 urh)

ST 16 FPR 7 -3 : ar o Uy FEMT 79 ug
T8I fhaTherry 319 3y |ArfeaH TIESISFGENE & |l kAT
FEFC o WM W AfeIH

BISSINFBEME AIhY GIevy |

T HIEIC /U1 TS QBIEC + 3Fe] —> od0 + Hle SBIATREE + ofel
SR fhaTherd # B arell AMHATe & ™IS FHIHI0 TR 58—
NaCO,(s) + 2HCl(ag) —> 2NaCl(ag) + H,0() + COp
NaHCO(s) + HCl(a) ——> NaCl(ag) + HO() + COp

AIfSTH EEgSIoHGIE T

F1 g1 FIEIC Td BTG SIOTBIEIE 3Tl & AT fWAHAT e AT AqUl, BIa SIS TRITSS

Ud STl 9991 2 | 59 3MfAfHhAT DI 39 UbR Hdd B b 2 |
2.3.3 &RP, EG JRTES $ W B AHIT BT &7

BT, Ao AMS Y ATRIISH & H1 AMHIT TR Bl SIS S, HhR

SIS S 3T BT AT BT & | 8RS, 39 MEITfcdd JffRaTgS & 1T SIfAThAT B Aqor qeIr
SEERISES

aEffead JffRITsS + 8Rd ——» 49 + ofd
P SIeifaaTss, AIfSTH BsSiadss & A IMAfhIT xd ASTH FhIse al Sid

CEInI

SO,(g) + 2NaOH(ag) —  Na,SO,(aq) + H,0(l)
AfSTH AehTse

2.3.4 3%T 3N &G 9T H H IMIHIT Hed &7

B S & b 317t 3R &R M9 H IMAfhar BRedp IavT 3R U= 9974 @ |
T + R ———  oAgU + Siel
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3777, &N®b §q oIqu 19
33T, 3 TP FhATHaT gRT HHS—

FBIrFHATI—5

o T RGN H 20 §¢ T TRSIFARS R DI ofdx 1—2 & BHravferd Sifery |

. RETAT BT RATT Y ITH SR B eIl F de—4g IR 77 AT eggiavags [aea=
9 TP STel ofd T [ded BT T §edbl elledl 1 8 1Y |

. e & 71 uRadd &1 &1 RO 57
9 JMAfHAT BT IS TR gRT 39 bR Fad fhar STrar 8—

HCl(ag) + NaOH(aq) — NaCl(aq) + H,0O(l)

3 H &R Bl U < Sl UR I8 37 & o AYBH F a1 B qor 3R Ul g1 ©, I8
forar SERAGRYT (neutrilization) T & | 9 TR &R, 317l & ST 31MAfehaT rar Sirer § | o
3T @ AR A &R b A1 AAHIT IR ofd & 79 fAeae ISR 8T I 8 | 39 ygard SR )
T 3R & ST &1 e &1 I [l 81 S 2 | 39, Ja18y 59 [Jodd &1 ugfa F®ar e

qId

1 gTg BT T TSRIFAlRG 3Fel | B dTell AMFHAT P T IIERT ERT FH3MSY |

2 SfcTTH BERISHGENT B BESIaalRd Il § &M dTell IMATHAT B Aferd IR
TR fTRay |

3. 3efeads JfaTSS HI Uafd 3Feig Bl & SRV Iy |

2.3.5 I %A 3N R [dgd &1 qTeTT BYd 57
SV, U |qHSH & [y U fhaTehelna de—

9 dlee BT I
fraTHeTI—6 o H (7
o 100 ML &T T dIdHR IR IFH 50 mL ] S J:_ﬁﬁ
FESTaIR ot o | [
) UH YR P W QI AT TR i) H G ) %WW
Aoy (F=re—4) | -
. RETIAR SMMATOT BT 9 dice &I U de¥l, <E & 5
T dod a7 Rad o7 dfd & IR & qg9 I Sie —- 5
AT | o =T R BT Bld
e RN I AT = W/@m@ rere
J ¥ wfhar a1 7 AfTH egiass e @ fr—4 : ol /8R & oI Ao §
A1 TIERIEY | fagga =rem
o R g9 3G W STeT?

DT 97l H EA fhAThA & gRT TN & &b e ARl & STetiy fderae # faega amr
YqTfad B TR ded STl oIl 2, 399 I8 spy dardr © o mafees ugrel faerq & o= sma=it
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20 fasm, ®&m 10

H favad 81 R a2 &1 A1 B4 © | S UBR IWRIEK [shATha H 3 3R &R & fdera gRI
e aretdmdr a8 UelRid axdl § f& o e &R &R &7 Il el BT & |

2.4 3TTHIBIT (lonisation)
T3 3171 U4 &RT & STy faerae & deR BT q93M Bl YN THI—ad )
®3 ISR 7 fhar | Wi & d® SRS (Arrhenius) 5 A+ 1884 H 310+
(i AR B AR TR Bal & 3ret 3R &Rl H o AR 701 B & | 3@ AR
HJFSUC |3l Ueb 0T 319 & Sit fob STef faerat # € Sl ergsIor 3 (H*) qer T
T ARG A H AT BIaT € | S YR &R, STeiid fdera= # =ror ardfira
BIESITES 3 (OHY) 3R U i3 e # faafra giar € 1 3 31 SWRIad fshardei—6
# fagra are @ foy SRar € |
H,S0, — 2H'+S0z2
Ca(OH), ____, Ca*+20H
SMAIEHRT (ionisation), a: YT & faerad # Ar=dr iR S9a Al # faaifora g9 @t
gaaT W R PRt 7

I STV JRfF3 (Svante August Arrhenius) (1859-1927)

g WIeT @ deiie o, Il STty Al 4 SAfd usrl &1 fdgd arerdhdr al
HSIT | S8l qeid od7 [ sirafie garel Wefly fderaT 4 g+ siqdl el 4
farrarT &1 ST & @ I8t I fAgd T AT B &

GBI 3% SIIR &R @ I &I H* 3779 T2 OH- ST71I & g @ 3ITEIR GX AT |

S® W 1903 H TIGcT YI¥BIN FIRT T [T 717 |

2.4.1 & G JAF foFF srssioT & § IwT &7

fepaTdeTa—7

J T 100 ML & AHR H 50 mL TSl AT ST SUSRYT B fhATherTa—6 H S AR
FaRerd X |

o RIT god STeAT?

fhaTdhai—6 H T BSgaaiRG e oy ST IR ded & Se T I8 SR &xar & f& HCl
3] & I & YgaTd HY IR a9t 2| Sidfdh o[ faead § HYemad 8] 99d | 31 I8
maegs el ® fh W ol 9t Rs Imafe g3 # grggio 811 § 9 87 8 81 2|
2.4.2 T 3T HId Gehg [@egT & & 7 TG~ Hvd &7
foraTehetiu—8
° TP TP WET # AT 1 g AISTH FARES Aoy |
. SHH 1—2 mL 9T GeRIRE 37 WGl Bl AR Bl FErIdl | Slfefy |
. T RGN § Bl I qeR e 2°
. 3F UG & g & FHIY Y el foleid YR o SISy |
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3%, 8IR® §q ciqul 21

) T At folem TR &1 3T §8al?
. T WGl & g D |FHY I
et forem TR o Sy |
) T 31 Al folch< YR BT AT Iael?

frerpt & forg fAder—afe gar & =
g1, dd BESIo daRIgS 19 & Y8 9
Ugol 9¥ 3FTE Sfeddd daRIss I M Tl
H UaIEd dR YD R o |

SWIRIFT dcllhb I Ig IdT doldl &
6 HCl daat uri &1 SuRfy # 21, areia ’
AER YSRIT BT 8, Hifd Url & Fud 3T Do ¢d|<|ss—@

H & I8 U BIgSIo URATY Bl H* 31 arefl Refdh el
S WU H AT HRAl & | G U AP Bl RrE—5 : HCI @1 Terr

& Sl Ul & |q9s # 3R OH 3T (BTgSiaigs) «d &, U &R ®ead & oiki—NH,OH, NaOH
e |

DI W 3 AT &R (B Ul AT o © I8 IAD AT DI A WR R AT & | vaal
3PS AT &R @ AY] JUIT: NI BT & Tafeh GieT el Il &R @ 1Y 37 wU & AT B &
AT gaeT 3T AT &R & AT H S BB Bl Y AR Bl 8, STRIIR Y] AT W& ¢ |

y3IT

1. e 3 9 sl @1 ggan-it— HNO,, Na,CO,, Ca(OH), HCI

2. ARIRE I Udel IRl AT I TR giavss gael &R & HASISY |

3. 9 QST TESIAAEE & HP Chol I G il folcAd YR IR IGT Sl & a9 TR H
7 ¥ BE gRad fears 81 <, firg BB 9Ra ugErd ST W Al B9 T 8, HIR
NREIEN

4 TSl AR W & STelld e el T YafRid 781 HRd, Sidfd FerReb e Vdifics
3T XA 7 | P

2.5 3T q &N @& fAe7g7 fFad e’

gH faeraq & H* 31era1 OH- AT & IR TR SHG! 3T IT &R & ®Y |
U= B B | T 89 fhdd) faorae & SuRerd smaet & G=ar S Ao 87 T
B U ST PR Ihd & (& Ao § oreeT 1erdT &R foha=T yaal 87?

T & pH AI? 371 U4 eR&T Bl Yaeral & IR Bl TS & (0 STHIG B dsili=e AR~
(Sorenson) = 1909 H T YA IR fHar Ry pH e HEd € | J8f ‘p’ BT dread potenz (1)
g 1Tq AU 71U Ao # =g rad (HY) &1 /13 fha= € % pH g1 9eiRia fdar S ddbdar
21 pH o A A I (B1E 3reliadn) ¥ diee (e eRiedn) d& pH #1491 fdhg S
Ao €| pH TH WA A 2 S foefl a fere @) sreliadr st emiar @ e 2
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el faerae & pH &1 S &R T gaiTl B & (oY 89 ArS gadh Bl TN R o |
AA3® A 3T Gad! BT HST0T BIAT B | SO AT A B areig 9 &Ry fJerae o yaerd
ST BT S 2 | I8 e § sgsor e &l = digar & = 1 3 vefldia oxa 2

H* 3Ira9 digdT ded $d | OH 3mad digdT dgd HH H
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14
) T T$ R !

- 6 : pH 9M @7 R Arfeel @ fow Ry v €)
farHeTy—9
rer, <t forewss o= Qe | Gad o Ferar 9 GRv—3 H {Qy 7¢ fJerzmi o1 udieor
PR B dTel T gREcH & AER WR Ao &1 Uehfa dem pH a9 Aie BIfY |
arefi-3 : faf=1 faea=ii @ ysfa @m pH w9
o= forews v gRT 9 ARS gad 9 A
faera @t ygfa pH #4

5

Hig &1 ¥
G
THTER BT

G BT ArsT

] ETESIFAIRS 377

g HifsT sEsiarss
ST

A BT STl H °biel

HIR Aehe

faRSTa <o

I Tice

TS

Ol | N | D=

-—
e

—_
—_

[N
N

M S ® b pH, BTSSIoM IS &1 {157 & A9 8 | hatharu—9 & g9+ <xar f ey
gerll & ff pH 719 T 8T 2 | fadt e Ul § HY QIR al AT T R Ay 2? NSy S HE |

g STl BT AR I Bl & TP ey H* T OH- IR d9d 6—
H,0 H* + OH-
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3%, 8IR® §q ciqul 23

S 3N TG & BRUT YD STl [dera § i AT § H* q1 OH- 3 SuRerd
REd € SHeIY 3t faera § o OH- 31+ eI aRI fIea+ § ¢ H* o1+ IuRerd I8d 2 |
H* T OH- 3TgHl &1 W& § gopd |ey BIdl & | o9 faeras § H* el & § 31fdd Bt
g 09 39 e § OH- JIRAl &1 W1 &4 Bl & | 39 AW e § OH- Al &l =
3IfeH B W H* 3MIAl BT FAT HH BT T |

pH, H* 3R OH- & ATUfaTd AF &1 jdd &xal &, 39 ARUI—4 H 9iar 137 2 |

25'C W Y& UM & AR | T A3 § H* FT OH- 3R 994 € | AR01—4 ¥ 89 <Ed
2 & pH 7 T H* AT OH- 39 & Aigdl a_1eR (107mol/L) & | 39 UBR pH 7, fdr 1 faeras
BT IS Ui BT UeRRid &=al € | pH A 7 § A, Ao+ a1 ol @2 7 9 318, &R uapfd
BT T T |

ARM—4 : H* T§ OH- 39 |IF=UT &= pH |
AT BT ggal A gRIAT HT qgaT HH

v

pH 0 1|2 3 4 5 6 | 7 8|19 (10| 11| 12| 13| 14
|
H* 10° | 10* (102 (10® | 10* | 10° | 10° (107 | 10% [ 10° |10%°|10™ | 102 103 n0
mol/L
OH |10 |10%3|10*? |10 | 10%°| 10° | 108|107 | 10°| 10° | 10* | 10° | 10?| 10| 10°

A

1/l
LY. /4™

2.6 Q1% oflg7 § pH @71 #8@ (Importance of pH in daily life)

pH A9 fafl Y ueTef o) Sreiidr 9 eTRIIAT & FHeM H A &Rl 2 |
WWﬁﬁ@aﬁw%Wﬁ&r&pHméaﬁ?pra%wﬁmm ;
R B SIS fhard daferd gt €1 gdR amsar o, fAedt anfe o | =N vy
pH TR < Sfam & Agcayet e i 2

TSV, HE ISRV A A —
1. a9 @1 gfhar iR pH

TR IR T BSRIFAIRG 3Tl HT AT HCT & | Tg MARR Bl fdl bR &1 eI =18l
UG dfce AT & Urerd H FRIdT Rl © | 3™ o) Reifcr g gRr fferes d H a1
AT 811 & RT® SR S AT T BT Hd BT ¢ | 3MTdH vl Bl URTeral Sii— gadl
&fRDI & gRT ISRAA fbaT I € |

2. @ @& pH R fes uftsang

BHAR I BT pH 6.8 W 7.8 TP BT & Sl Sifdd UlKIRIT & foU IUYa Bl & wifd Iad
pH A1 & d19 a0 WIoHT IR WRA # R TR &1 3RId e 991 I8dT 8 IR0 & fofg
AT ATEH | ST & AT B AR gael Sl & AR A A RIS A<S! TR A Y80I
TE PR UNT Y AT BT pH 39 TR A HH fAq iy T8l M1 ARy |
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3. WR @ pH

gAR ]Il BT 39 (enamel) Hfcdad B I IdT &, I8 HoR yard uril # gerdr =7al
2| 9 AR 4 & 3iax SURYT R &I pH 55 A HH BT 3 a9 ardl # AST URA BT © | 59
g & foq 9 ufdfes fAl @1 RS S | A BT <MY |
4. pH R dbf 9 Ggell @ STTREN

Fo Ul O faeg O, ® e Ud v arel X A1 AW B € | 99 W $Ig 7S A1 S
S HUD H M1 8 9 I S INR H AR HIHD 3 BIS Il & [T STer 3R q& Pl A
BIAT &, $9Y UIET WY ST ¥ 99 ST & | FgARd] W1 S ARE WR U 37 Pl TG BT © (oI
PR W TG YT STl Bl AJHd BT ©, §9 UbR U TAT S AU R&fl B & |
5. fed @1 pH &R wHa &1 SARA

g & IUTGA & oY rfaet ! 98 Bl & fSTd®i pH 5 | 8 Urm Wil & | fAeeT &1 pH
39 WR A SIIGT 1 BH B8 R B B e YHIad 7 8 39 fory fhami grT wai § @rg
T AT A7 IRG A rell O 2 |

S UBR BISSOT BT Thel AT @ il & IJAR 8l U+ W UGRid &Rl 2 | i
AT st Il © A1 I8 <ol 71 der 99 A ged! a1 Al I8 T[elrd! 3T Uefid adr 2|

g7

1. T AR faeaa § H* e IuRed 81 8, 3R 8 o I8 Ao R i 8iam &7

2. 3 U1 &1 STl faerad ‘A’ wd ‘B’ € | faeras ‘A’ &1 pH 14 6 U9 faerae ‘B’ &T pH A9
8 t | frd faera & BIgSIoN SMRH &1 ArsdT Ifd 87 399 A $II—uT faeras 3rRily qe
DT NI &7

3. Sl 9 519 Ui fdere ‘A ‘B, 'C,'D' @ 'E' d AdEe gad | Sird &I a9 pH AN HA
9,7 1,13 Td 6 U 87| 39 AER W g5y fb PIH—AT fdera=i—
(@) g e & (@) o R & (V) U9 31l ®
@) U9 TN & (3) SSIHA ©

4, g 3 § QU U el & SMYR WR Urdl fAed=l &) grgsioi I Aigdl ®f 9ad Ha H
forfay |

B9 ST & [ STl ATETH H 37 3R &R A HY 31 3R OH- 31,
¥ [ ST R € | Sfd 37 3IR &R STa H fhar e € 9 FEl H* 3 iR OH-
et | S TR STel @ 319] S € el €1 orar (salts) BT fHHfor g €| wrar W

o3 mafd AIffTe & Ord U 9T 991 SMafid iR gERT 9RT ol AR 8iem 2|
HKBELA | ST OIS SRl &1 AR, FeoTcd MRl &1 6T & aRIeR Bl & 3iR aqor
g ISRAA BIAT 2| 1907 991 & Py dRId & [OH A G © 37 3R &RD
DI ISRAFIDHROT 3T |
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HNO,(a0) + KOH(aq) — KNO,(ag)  + H,O()
i st RIS NRE R MSIERIES R Agee STl
H,SO,(aq) + Cu(OH),(aq) s CuSO,(aq) +  2H.0(I)
HoRIRE 3 PR BIGSIRISS PR Fehe ST
CH,COOH(aq)  + NaOH(aq) —— CH,COONa(aq) + H,0()
YEifed 3 RUSPEEEESIESIES] AfeTs Wiiee v
CH,COOH(aq)  + NH,OH(aq) —— CH,COONH,(aq) + H,0()
fifes srw IR EESTTES SRR e el

SURIGT IETERVN H B9 S & b S99 T gD 9N 8RS | Ml © O aRIg ol dh
(basic radical) T FUTHS AT 3R A 3T & o1 3l HeAdh (acid radical) wad § IaTev—
TR Agge (KNO,) # K* & Teid e NO,” 3illd 4 2 |

2.7.1 #T G 9 SerdiT gld &7

fohaThceu—9 § g FH®, JMITH Wiice, WM BT AleT a2 HIuR dohe IMfe Taol &l
pH 19 =ITa fram | 394 & fra—fa faeas &1 pH a9 7 87

3T 3R &R & A& SERIAIGRUT SIAfhAT & oIl 99 & ol |y vl & pH A
JTET—3TCRT T 3MY &7 S FASH & foly &4 YD Ul H IURT 31l Tl &R JeAd Bl
Uil BT ST 811 | AERE T8 (NaCl) § &R Hold (Nar) Udd &R AIfSTq gigsiass
(NaOH) & T 31=(1d Heid (ClY) Uaa 3T BRIl 3fdt (HCI) ¥ 37T 2 | 39 UHR Udel 3l
T UGS &R | 9 a9 & fIerae @l Fafa SR Bl 2 | 378Y, 39 davil & Uafa &f aRefi—5
EINEEEN

ARUI—5 : T B gHfa

AqqUT BT GA &R qAd BT AT IR AP BT A GO D Gpfal
Hid & 3 | 9 3 Ui | Wia & gF | 9 a ugfa

CuSO, Cu(OH), | gdd H,S0, et SIS

NaHCO, NaOH et H,CO, gdcl SINE

CH,COONH, | NH,0H ELE CH,COOH | gdel SR

NH,CI ? ? ? ?

KNO, KOH ECE] HNO, EEE| ?

B QW1 g 3l T Udel &R | g9 ofdul §1 Ul &NIT 9 Ul 37 9 gadl &R 4 a1
TGN P YR AT B & | Gaol IR AT Gool &R Dl IATHAT F I FIaor &l Fephd 1 ITRIA
Il & |
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fasm=, wem 10
37T quf (Acid rain)
MG a9 & STl BT pH A9 7 BIdT1 2 | fbg argavse # SuRerd 141 & fdod 8 &

BRI STl & pH A9 § HH 1 ST 8 | S a97 & STl BT pH A9 5.6 | HH 8 ST © al S
317t It (acidrain) HEd 2 | 37 auT BT I HRUT S8 & T8 W A DI SIS TS, TAhR
STS3IRIgS (SO,) Tl ATEEINH & faiTgs € | el &1 a-Rufcal & e+ AT SATelTql ® b
A IO I N 3BT UH SR E | A I O § ADR BT 37, eIk 37 oIl Ai-fed
3PS T B |

g3d

2.

CO,+H0 ——>  H.CO,
250,+0, ——» 250,
SO,+H0 ——» H,SO,

3NO,+H,0 ——»  2HNO,+NO

T8 STl YAl B g R Ugd R aRAfadl, UiORI oI SHIRAl Bl JHAM ugdndl & |

fyferRac oravil # & Sl T &g Jeid Ugan-g—

NH,Cl, KNO,, (NH,),CO,, CuSO,

R FARIES & el faer &1 ugfa wm 8ri1? Jw9emsy |

Cllg"l\‘a'd 'ﬁf beGI"I @g&ld‘{‘llié A ethX SI%\‘HIQ"HISG qAT ATS IS ?ﬁ 61|¢{‘||$\‘5 CaRSIEEaIl

mﬁﬁaﬁﬁﬁﬁqwmaﬂﬁ%‘?

AP, 3 U4 &R & AR a1 ) Y uar] 9§ fOe BRI Fad & 31 H uRacH e 2 |

T B SURATT H e fores™, ot dom &R &) SuRefd § ord foremw, e 31 #
gRafdd 8 ST 2

B9 Y JATH—UTH Uy ST dTel J$8el Ud oflel elld & e, el Ui, 8edl, HaR
BT Tl 3N BT TN Al FA—&R Gad & HT H IR T o |

AR M-I B U8 U & Sl 31U+ 78 3§ gRad §RT 3 Td &R &1 gl < & |
U GeIahi T "ToT 4= (olfactory indicator) Had § S ST BT ddt, =TSl a1 dfTefT 11fe |
3 IR &R, eTgall A AMFHAT BR FIT FG0T TP BIggior 1199 faRenfid ad & |

3T, €T PIEIMC 3R B SISTIBIaTE & AT fWIHAT B T U], Bl SIS ARASS
TNl STl 9 B |

&R, JeTfad IfRITgs I FATHAT R a7 3R ST BT 40T B 2 |
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. T IR &R & 91 IMWfHAT B W o9l 3R ST b7 A7 BIem &8, 3 IfAfshar &l
IR AfAfhar Ped & |

. 3 Td &R & STeliy faerdd fagd &1 ara &_d § Fifd d U gudl Il H fava
B O § | 3l H H* 31+ dHT U 0T AN S ae &R § OH- 31+ 3iR Udh
TR T 990 & |

. pH A gRT ¥l O faeraeT # gIgsior S (H*) &1 A1 & Y 9 dlag dd & Wbl
H o fhar S ® |

o el SeRi fders &1 pH 91 7, 3r=iig fderad &1 pH A 7 | &H a1 &g fderad &1
pH #1917 & 31fde &I 2|

. AT T GTHD AT &R 3 3T & oI &R Heldh T 0D AT IR 3 37T & O
AT HeTd HEd € |

. IO B B A, T I ISR BT Fhell ¢ |

F&T fd5 (Keywords)

&R HAb |

AT !
o e e g I-IH '
() gD H -
(31) H* M= 31fdes, OH- 3= &H (@) H* 3mIq &4, OH 3 31fd®
() H* qam OH- 3MI RTER (@) ®aet H* 3 B B |
(i) 9 3re flt aTg FrEEe | AT FHRar § A a9 B
(31) ST + ST (@) oAU + STl + HE STeifaarss
(F) I + FhR SIS S (]) 9T + BIZSIGARD 37T
(i) fr=faRad § 3 vder st T8 28—
(@1) HCI (€) HNO,
(#) CH,COOH (%) H,S0,
(v) SR faeras &1 pH A 8T 8-
@) 1 @) 0
(@) 14 ) 7
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(V) GO D UT H AT D BRI ST B oY, S IMIITRBAT T—

(31) e 3+t Dl (@) ydel &R DI

(%) gdet &R o () ger ot @
(Vi) <d & & BRUT g R & pH —

(31) 6.5 B ST (@) 7 & ST

() 55 & HH B ST (@) 7.5 & AfH & ST
iy & oaur & ughy e Bl

(@7) NaCl (@) NaSso,

() NH,CI (@ KNO,

I ggrl § °1g S+ arel fbel a1 ol & = oy |

97 JdH & GRT 3 AT &R BT GEA DA Bl Il 57

Aol g & pH &AM 6 BT © | 81 99 o1 WR g9 pH H a1 aRad+ srre

YT A UREATTAT ST 7T € | 379 & U H MG Sfcl Ud B &I § | Teb ¥ A1 T
T H gNY [ 2| A sl dadl ofe folend U faam 11 § dl 310 Udid uRaE-ell
H Y Y AT BT URfa B Ug HY B P

Ao T F9Y A PR AR 99T PSh AISTH FARISS H AE GedRd 37 Sl |
JAMATHAT & Hel=ay 19 el | Y o IRl & Hg & FHIY b el forew™ o Ian
ar oI yRade T8l gan foheg 9@ e folend U= @1 a1 98 ordt 1 37| S9&T SR
HATRY |

F© yarif & pH A9 frefoiad g—

Wﬁﬁwa@mﬁﬁwaﬂ p— oH A
f=forRaa gl & IR QIfvTu— =

G B Ale Bl Aol 8.2
(37) o1 =TT @ Upfa &R &7 :

f ggrlt &1 yBfd s 87 e a1 % 22
(a)ﬁm o ) ol S >
() e < _ o AifsyH essirass faeaH 13
T A TAT ‘B’ a1 iR | forv 1T | 3T s
‘A BT o H e A BT & Wiefd !

3T ‘B’ &1 Tt H qUl 3 Il 2| §9 SR TR JaTgy—
(@7) ‘A TAT ‘B’ H B AT 3T el qAT HIA—AT Yl &7
(@) gdat et fordy daa &2
() vaet 3t fdr ded B7
(@) UAD B IQTERIT SIfoTT |
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9.

10.

11.

12.
13.

14.

T & AT 37 DI JAMIHAT B WR AHRI: DI AT 19 Feperddl 87 3117 Mper arell 319
BT GGV HH HAI? TR 47 BT AR oAdhR AN |

IS & fodtd @ T TRSIFAING 3 A AMHI IR W gagaree & A1 T 19
et & TAT ST 991 8 | ST & I8 S & U URdell & 3iax Tl g5 SIIREi
o O WR 98 g1 Ol & | 59 fBardhaty o1 FreferRad fdgell & JmeR uR awsmsy—

o TN fafy

o U G A

o IMWfhar &1 Fferd TAR™D FHIDHROT

el & Wa &1 e &1 pH aF 4.2 T | 919 &I B! U & oy 98 e & pH R
fra yeR = /g Faar 27

IETANHROT IATHAT ¥t HEd & ? &I IIERVN RT FHMSY |

HARS < AT01 g9 H @M BT Arel ATrd IHHT pH AT 6 A dacldR 8 R Q| 39 g9 9
B 999 H 3Afdd qHI SR FAl?

oTaol fdt ped 87 Bl oo @1 gopfer fbwr g feiiRe 81t 82 NH,NO, 3iR Na,CO,
BT TR AR FHSSY |
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JAEYTY—3
SO @R T SO

N\

- ( C“

HKREAK (HEAT AND TEMPERATURE)

FAR <& Siigd H TH—30sl 91 ¥ 98d Aswd & © | FAR d1draRvl &I diad U
BT A2V fOTaH 89 8RR &1 3IRM | &R UIY | W BT Ao+ 9 9919 & {T¢ ardraor Svsl 8l
IR, STaf WHT U & forw 7% | 1 & a9 # g5 9@ g1 usdr &, Sdfe gef & fo |
HHIC 3MGHT USAT & | AT EHIT TH UG ATl © STdfch 26 SUST | 3 AraH g ST DI AT
B ET @ TR &3 savgdant & fory Ayt B |

3.1 fdaar 78 fdaar svsr?

T 3R BUST — T dadl I 3T Teq (bl I BT AMIAM I & [ 9T 87 A ureil
DI G WR 3T I T AP T U BT T H 98 VST © b S UM I Joram H T4 | T
T BT ATS IR B oY HR H Gl I o WR Y Hedl b 98 IUST 8l TT, ol a7 g8 dTdhs
H I | FTel U gY@ FHM SUST 57 A ddd 8o, He9d IR AT IR 8l I qardl el
ST /AT [ DI g fha= 79 & A7 fdvaeil Svel 8 | A10EH & Ui AR HIGaeIerdl HRIREEG
9 B & AIRI—AT, 980 I A 8 | WRIHR, ATSThel & ATBTRS 3R dLAIP Bl B [Ty i,
IFeAd ITT BT B ATGHH PIg 9T Tl 2T |

AT B9 ATYAM 61 ARAT JATdd wU ¥ R 8, WG HW QU Y SR & T,
A B -1 B4 /B U TId] 3IR USRI Bl aeaahdr !, e 89 axq foba=l T &
A7 fhaell 3UST &, SHST eI, WP Ud aRURS A0 B D |

3..1.1 dI94l7 (Temperature)

B9 O © fob T 9% 3UEl, 9 3ULI 9% TH B AHHl © AT Bl S bl © | a7 MY Au
<@ STiae | 819 drel U 6B S&TeRYl qdl Fdhd o° U9 H =4l $ |

Jra feu U R &7 31eTTT HNb Id] fb R TH N SUST TT—3TAT I &7
| .

Trg

ISP BT Il WK
T} BT ggdr wWR

G|

fRfA—1 : IS, TI T ™ B U@ & TN R GRS A0 § IR S 6T © |
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T b e fRra—1 & Sxar 9 3R SUST ST T—37eT ¥t <l 2| ¥ Sl U &1 d1Ud &
Q1 e (value) €, U BICT, A AT I$1 | 89 I8 Wl &8 Add & 1d T I T Bl &, BB A
T A1 GO ATH T | 3ferdT g |l Hel Sl Fahdl © b W1 G SUI Bl 8, $B b Svs! dl
o Afdd UL |

THIES AT BUSH & IIURD AU BT 59 KR BT ATIH HET ST & AR SHHT 719 UAh
R B [T ST B AP © | STd BH QT I3l & TTIA BT AIIT R © Al TH K] 98 HeaK]
2 oI auH Ol G @1 ol ¥ 31¥d BT | HH JIUEE dlell 9% SUS! %] HedKil ¢ |
AT 3T BT T S TRIET & |
3.1.2 dIYETT HE F1Y?
Bl A axg &1 A JUE B [N B4 dad FETgAR a1l B AgeISdl Bl o—
1. ueTll T Teb UAT U7 Sl oA WR iR 81 3iR foaesT drosr & |1y gkacs W w9
q 3R |
2, S 0T & UREHH BT FHRY S aTell U UaTe |

3. 3R T WIATI 9 Ui ATUGUS &1 Sl §9 0T & Yo MR¥Fd 98 dI d9qH & Uh
fafdad ge—eg & e a1

Ife 3ud IrT A < STal arelT ggrel T URT, 4T, U SUteT &, dT 319 ¥ 31T JrgHrdy
I GG T Aehd 2 | ITOETY T3 BT YART TARTTT H, Siaexi gRT ARl Bl g A1 § Ud Arad
fovmT snfe & fovar <irar 2
fhaImBeg—1 : 39T argardl 9 w&F §9I9
JMTITH AR : B B Th el A1 oMel, I, S, |, U, g ar
geé’fl

ﬁwélsﬁﬁwmwwwwwmﬁﬁsﬁsﬂﬁﬁa%w
BT 7 BU | SFDT §€ XD del (AT CU) I BT Bl O] ORE 48 PR < | 34
g1} BT IMTT F ITShR I & HUR 91T R G | RIT T2 § T+ BT WX
JeT? VAT FAT g EI?

9 YR b SHHMEUT Io Bl ‘JATEDIT Hel SIdl & P

SIH oMTHIeN BT IR dIgaTdT 9T A8l 8idT | dad d)el uerdf & e remem—
A & 1T SAR—dSd o IIUH H daelid ST ST & | _— e =

P AMAHR eilerdr’ o fhar or| e & JTsHr el )
G ¥, BRI gRT el &1 & BRI & 3fex &1 gar T | e # wraR 3w dted
BIh] Bor ofTel 2 | ¥l & 9% 8 & SR I8 TH ga1 U R mwm“ﬁm
919 STefall & FOTT BRI Uil &7 TR 81 § 98- T 2 | wi&@ms et

e # gRTdT | MO BT A9 §HR %’1({ NEES SN §|

Sl oMMHIer ¥ 391 Rigid R IMemRd 8IAT 8 | PMHIex & Aeg | TH U=, d, 9% fe &r
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ATIA A1 BN | GAMHICR BT g919e 9 SUANT @ fafy &1 Jase & forg uraifirs orf # Suanr #
3T aTel aToeTdl / eiapTa s — 3 7 < |
3.1.3 @9ArT & YA (Scales of Temperature)

qUHE A9 & I Jaford I8 28— HRAgse, Afedad 3R bfcad |

T T T

373 K——44 100° C —— 212°F — 4

100° T 3fcNTeT
100° BT 3faRTel
S

° i =

98.6°F —2—— 1

0

310K

37.0°C

18

273K Al 0°C Y 32oF — Y1

L3 \
| | |
Hiea Hfewrrd BRAEIZE

-3 : Afcaw, fead 9 BRsse M e ol (W)

HRABISC YA H AN €19 TR UM & Soadd d1d (@8 daraae o
W gt 91§ gRafda g1 8) @1 212° F 3R Ui & ~gAdH a9 (3rIid a8
AT fT TR U SR 9% 99 SITAT 8) BT 32° F OR 3ifdhd foam Sirem © |
BHRABIEC & ~gAdH 9 Iedad a9 DI FHE AR & 180 AW H farfora
fooar Sirem 21

S0 TR WfeE YA ¥ g B oA @ B 100°C AR g @ [T T e @
o ' : AP (1714) & g
RLATH 19 BT 0°C IR 3ifdbe febar SIIaT 8 | S99 =AqH d S a9 & a9 | gy omar 2

@ AT BT 100 FAM AW H frfora v S & |
AIAE & YA A ey TR wenfud fear S daar 3

\NAEEENINENNNENENENINANANENENEN NN AN NR RN NENENRNNANARRNREE)

T YT — s fdg T YT — s fdg
e AT B | — ey e N fegefrar qromdt a1 | ——— Sy SS— (1)
IfTT 8 39 Udh ISIEXUT gRT IHS—
SRS e Sl GIRT BHIRT FTHNT dT9HTT 98.6° F IdTdT STl %| Afeaasy e H IE fhd
BITT?
F-32 Cc-0
gl 22—~ lo—e O
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T v a1y 33
F—32 - Cc
= 180 - 100
F—32 - c
= 9 - 5
5
= 5 (F—32)=C

It 98.6° F &l Afewasd # /19 81

5
c = 5 (98.6-32)°
c = > (66.6)°
= 5 (666)
c = 37

3T 98.6° F = 37°C, &I A P AHI YA BT © |

S UBR dfcas dYATd YA # T+ T KA a F-d &9 R ST 273 K 9 Swaad

qg 373 K R ifehd BT € | 39 U H gATH 9 ITaaH A b &9 BT RIS 100 FHM A
# foqifora srar 2

STIEU— e fdl R &1 agE= 0K 2, a7 Afewad 9 & ST aE fha=r e

_— K-2713 _ C-0
373273 100—0
K-2713  C
100 100
g K273 S O Jterar, K =C +273
@ C = 0-273
= 273

0 K 372@a1 —273°C Pl YA AT (absolute zero) Wl Had & Filfdh $HD A BT ATIAT
UTST PRAT A9 & | I§ =AqH Y BT 2 |

qlfyv
i fH<dY uerel &1 aue= T 8 | T 99 Ugred &I &l aR1aR ¥FN # dic 39 I SAd draq=
BT AT Y SMMET—3MET BIhR ST YR H aRTaR §€ SIUT? 391 bR, dfe fhudT ugrel &l g1 sReR

ATARI &1 ATYAE T 2 A1 9T Q1 ATE3H DI AT o7 W SdT AMIA T GJSHR GIAT 81 SIYAT?
o W T B |
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34 fasm, P 10
- 3.2 S (Heat)

T Ife avg U & 9o H T g BT BT 904 ¥ far 9, Jr 8| g fb
T STeg & 9 U ST 3R SUST UHI ofiel 9 81 ST © | 1S 99T 918 QT 9o+ §
LhToaRt, O T JTOHE A 81 ST & | 37U i1 Siiad H 31 37 &g R I8 3FHd
HKY373 & 2| @ o) I & 9/ & 1T @ & 9a @7 808 gl & 9ae 3 v 2 ¥

9 1 agall (Rt Y| ST —3TelT 81) Bl 9 H ol Sl © Al Sl argar
TC—9¢ IR Yh—qEN & FHF B ST & | g 3MMU <@l &1 7 | offh a1 Mu &1 dram 2
IE FI 3R HH HROT BT 27 9K S AUAM de AT e b Ue B SR T &7

qgel QAT AT ST o b 79 &1 {1 qroeme aretl agail &1 |9 H o Sfral § f U
Rl MG UGTR BT AEH—USH BIAT & | T4 a%g H 59 yard &1 AE AfUE Bl & Sidid Svs]
G H B | I I yart T 9%g W UL a¥gRll # 99 dF YAIE IRl © O db SHBT Wk G
H 999 9 8 SV | 39 TRl UGT Bl ‘DAlRd BBl ST AT | heAliRd P AT g+ IR draq= &bl
W JAT g I ©, U1 AT o |

HelNe &1 99 HH 17

AT IFTT (1753—1814) 5778 d17 § H13e VHHIS & 17 & T TA VB T HIT dsifE
g T gg 139y o/

OV wHT aral #1 Tlerdl d GV BT B [y U 39T [3v @] erg #e it 9IF il §%
7T BT GEATIST [FIT TIAT T/ §9 @I [3vH & BHTe Bl sr9q—90dd & gAarar aar 97/ aral
4 8T @Vd FHT Tl oo & TH & il off |

PAING B Riglad & SR gl &1 TFleral 7 4% dalve &1 dil § 9 #vd v Rard &7 P
&I & S g9 FRT Toll TH & e oft FTEC THBIS

GG YHPIS B TE FIT T A TE el | TEIT eAlNs NIgId B GvaT @ [ g FAIT [BY Siv g 1 AT gy
o 1] o e1g ¥ 477 9 gaena G, @v @Yl TH UaT @) O @) &/ §9 a¥E TH YaT B o &1 & GHT UY
FIg 3TV T& GSaT/ W H GTH [THY o7 & TI9l H 8§ Hvd @HT TH ST §14 BT Sivicl GId G HIST B ol &
forest <ifda & Gereg @+ aren 97 Forar &/ a1 Gisl @1 area & gver g 74 4 gRafda & ardt 8/ @7 1798 H
STHT FTaT o7 13 FST BIg garef & & wHd) dled T8 Huil 8/ JST H FH FHN & 7T vGT I | G 1840—50 F o7

P TP & f TE AR FoIT | TET TAE Foif T FEHT FHoaf B GG B G forerd I H ST SIcH B H 987/

IS 9 S 2 fb o1 DTS uared Fgl, afed ol 8 5T SR 9o § 9gad 8idr € |
Sl BT I8 UBR T SR &1 98] B THEE BT A BIAT 8, SHA Holl HEARN 8 | S
Soll B YaTE Aad 3o a/d | =1 q10 BT R BT 8 | ST 9 WX aK] BT dIYAM 98 STl
g Sfafds S M W IR BT YA B 8 Sl 3 | 317, fHe a%g &I S a7 W 9] 3
ATOH 9¢ SIIAT & Sfaid 9% | $WT o IR IADI YA $HH &1 Ol © |

gl &Y
3o+t et & Tt A b ol v 1 B R 98 ITH 3AAaT 3UST T ST 57 BT H B
TR 39 T R § ST & Yarg &7 9 & IR | MY RIT Hedl?
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ST Foll » HAB

1, C.GS. Tgfd H S BT A5G DRI (cal) B 1 1 DARI ST DI 98 AT & S 1 T g
@ dIYE BT 14.5°C F 15.5°C TP g B 1T Maegd 2 | DA & WIH W fhell doiel
BT W STINT fHaAT O AdhdT 21 1 fhaAl—HaRT = 1000 DR

2. A S Sl BT E T WHY &, FACY FH DT S.L AHD Tt BNl E |
1 Dary = 4.18 [T
1 fhar AR = 4.18x10° [

3.2.1 ] &I HIVT

g9 <@ & o9 UPR &a Had $d dd 4 et ad Bl EISE]
3R 91 8, ST BT YaTe |l Fad 1 Sed dIY dTell o] 4
qTY aTell g B AR BIAT & | AR & PIROT SHAT Pl U I N 37.-}}.)]9
A TAY W T& 8l X8 RAFICRY B HHT P HoROT e ¢ | & 7

ST - 3 cafy B ¥ T & o cafy WA BN \\\\\W%ﬁm
fore fdY Ay & araegedr Bl B | Y DA

AT T ST & AR & forg Al |aa fosdl Ares & o4 : S BT HRTT
MMaTIHAT Bl B°

3SY, B AT FaRU & dIF USRI Bl SIH— (B H.—4)

1. glciT (conduction)

[Farwearg—2
AEEH AEAT ¢ AR, Alg, TeGHIMIH, Bid R RA® & U THH o718 AR ACrs &
Bg, BB AT—I0 |

| Bl R KRR gRAT R A9 F ATa—T07 ol | 8 & e "R IR HueT 4 o arfd
e H ST BT | TR R &7 AW B Al R I@HR TH I | 39 7 9@ 27 (-5 (31)

il
[}
n

ffIF—5 (a1) ICESCINC))
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T Bel & Sife—U+, fIRA &1 FHg A &R | AT 3MY a7 Ihd & [ garef o 8 &l
M- a9 Ugel T 8k i?

34 TP Ts H A W 3ifeI—TU9 BT 59 bR aaiy & 9 &1 I @rell I8 SV | &
IR A0 T gRAT R Rueid -5 @) | F B & 9/ § | TH B W) F7 8l 57
ST & RO DI QM ® IR H MY R HeA?

AT & §RT HO a1 & U R ¥ G UM dh Uard & HUIl & §IRT YT I Bl
T €1 FaRa &1 Sl 2 | M </AT o1 1 B & U R BT T e R g1 Ry 1 2w
T TH BT T 8F R B8 & S 1T & BN H HF~dl 9¢ Sl & 3R S99 S Holl ¢
ST € | &= R dTel I 3T U ¥ AR Tl UL H Jpofl RAFIART B & & | 31 ugrif
H S BT GoORT Bl sUT IHR GIT 2 |

AT GRT ST & Y8 DI SHH dATeAbdl e © IR I U] $I Udhiad R R Sl
2| SR AADAT B MR W Y&f fF TR & 8Id 2 |

SHERMT TarR FATID D
(Insulators) (Bad conductor) (conductor)
(I =T, (&S BT FoRor (ST BT RO
S BT ROl T e § BN W 9§ 8 o
N 30, O TIFISE, TEicd) 4, O a9, $id) oY, 81, Sid)
Tl ATADAT B IGAR USRS B THR
-6 : ST TAHAT B IR W USRS TGS, FAGD RMET HHRY! B FHAT ©

2. Wae7 (Convection)

fFITHATT—3
fafer : te g # Ul W SR RuRe oft .} T e & | s9H et
AT H WS BT 8 el | a1 MY HIe N o Fhd o7

FIRD H g oI} TH BRI R Ul &I gd e T4 81 1T 2 iR
gl BN HUR BT 3R Iodl & | SHBT WM FWR b YR €4 of ofdl 2 |
g UfhaT 99 db ol & Sid db AR §d bl dI9aE FAE el &l SirdT |
39 YHR Fagd gRIC ol oal & | 39 9 gdi § HAT BT IR0 347

JHR BT © |

Y39 T 3MY 9d7T Adhd & (& oI USRIl # SO BT HaR Fagd & I
Fi TE B Fhar?
HAET BT AU UHT B Pg gl § W @ Fahd ¢ |
a4 dC DI XA T & AAY H Sleg W B OIC 7, O SRT A

P HUR DI 8T W TH b FUR ISd] 2 3R Al I 3 dTell SUSI 8T STDT S8 of oidl & | 3T
YhR d & THI H YT Sleg & SUS! 81 Sl & Sdfh Fal &l Uil sl T4 Y&dl & | 31d: -dl &
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TR B TH g1 3N HIR IS Sl & FTGdT W= ¥d & SR &) ol 8T of oidl & | 39 bR
gdT BT Th TIdT Ngdl 2 |

3. [3faRoT (radiation)
FIT AT AR & oIy Fad &1 DIg ARIH Bl MILIHAT Bl 22 A A 37 dTell ST &
IR H IR FIRTY | gemve H arg o IuRART 781 2, a1 R JqF & FH &4 b Y Ugadl 57
GBI &1 B g SO T W1 H=Ror Fafq # &1 doar 2 | fafdxor grr o1, ushrer &1 ard
q & AR QT § FaRd gl g |

el ot T aeg § 9 FoA W) el # aReR FARd Bl 2 | I8 q' @ fol Ua de,
JTeTCH, ¥ Jfefal SR & SRI—URT 3TUT BT TR oxd | IRI AR 3TUDR] FHH g Hoqd

BT |

Ife fafdror gRT ST fHddl ddf IR Tsdl § 3R Tef gIRT AT B o Sl ®, 9 I8
ST BT 3BT JAYNYD (absorber) HEATT & | T & 3 AVNTH ST & 31TP IS (emitter)
Al B 2|
aifav

AT H Bodb IT A% W B HUS AR Fledl § bl AT TR I & HUS R I8 ofid 87

39 U3 BT SR IMUB! A U fhardarg grT fem |

frareEerTg—4

JEEH AHAT : TP gad O Blet 7 A 77 faar 1w
&I, Uh TADGGR a0 (Iel B1), Th HeST P aa |

fafr : =1 adq1 # o WRaR gu 6 I | 319 |{e 99
1€ <A1 g @ AT BT IO QFHIER @l 7eg | Al

B | fbd g & U BT IYEN Fa 310 BN, T
TIH BH BIIT? -9 : &1 B SedSie g JFTIr

TR & W 7 UFHAT W R FRar 2

R S
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3T UBR dIFT ga41 BT BT SUST SiE IR X9 < | T 99 &1 duHE 99 Ugol B
BRT? 3MU QT b HWAT BT ANV g Icdoid &l drl R R &xar 8— (1) ag & a9 |, (2)
G B [ TAT IFDH! T8 Bl Jepld IR (GREXT TN THHAR) |

3.2.2. ST P JHIT

g e Sfiad #§ o ool & HeRe B < TR Fad fhg S &
THTEl DI ALY ATHT BR Fhdl & | ST o IR K] DI AU deal o, foraT 31ferp

; ST IR YT YA, IAAT IFBT 19 I@dT ST AR Uarel H YAR BT | ugred
=T ) oraver # Y gRadT |Wd |

1. @9 H gi&
R A B AT © P gu H Ul Al B 99, Adbs! DI 99 F 3feb TH RT 81 IRl 27
T fbIR B XA 3T & qHY TH A § Sfald Tal Bl Ul TH T8 AT |
frefl o BT TH IR W g ST AT BT 8 TAT BT 9 9T & | IUS B P
TfshaT § 9% H A ST q1ER Fwerd] 8 q A gedl & | F=—a= gareil arell FHH S| drel)
I3 DI T AU Tb TH B B oY F=—F1=1 A3 | ST <1 Tsdl & | 9] §RT ol g 3iR
Y T S (Q) o a1l R AR et B—

HL1468

1. I&] B SIAM (m) R, Qoam e, (1)
2, 9 & Y H gY URGAT (AT) R, QAT oo )
3. g b Uard DI UBfd W)
SRR Qoam. AT

Q=mS. AT i, 3)

STal S e FHUTd Fadies 2 foaest 7149 v @ Ui iR R &_ar & | 39 a%g @ gard
P fafdre & (specific heat) 3rerar fafdre ST &R (specific heat capacity) F&d & |

FHIBRT (3) oo S=Q/mAT

fafdre w1 @1 SI W Spat ufer frarm et aferas (J/kg°C) Bt 2|

Je m=1, AT=1 & @A Q=S

I ugred @1 fatre o1 arfidr, ST &1 98 A1 8 S 39 Usr & Udhidh GA H
Thidh A @ iy IR Fa | {57 uaref @) faftne o1 «1fde 8kl 8, 9 o & 79 81d § 3R )
J U8 B B | 39 UPR HH HWAT GTRAT dTot gl Seg & TH g S8 & W 2 |
Ty

Ife Tt uerert @ fafdre Soar arRar F= 81, aF &1 BIaT? @@t & | gl 3 fafde S
DI AT AT USRIl Bl (AR IHT F N |
geq
. RIT AT AT Fhcl & b AT BT R BT GTT o oy Ul BT fgapra fobam S 2 | v aii?

. Y 25 UTH HIIR BT ATYHM 25°C F 75°C de19 & folv 487.5 ] HWAT -1 Usdl ©, Al PIUR
P J/g°C % ¥ad fafdre o1 I Bfr?
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T 3V g 39
g : BF S &—
Q=mS.AT
AT, 487.517 = (25g.) x S x (75°C-25°C)
487.5] = 25g % 50°C x S
g BT 39 00
25g x 50°C

ST ETRAT (Heat Capacity)

ST B g8 ATAT Sl %] & A0 G BT a9 1°C I8 & oY ATaedd &, HWT eTRar
FEAN B |
Ife I%g BT AN 'm' e e Fwr 'S’ ? d9,
SEHRRGT = e x fafdre g
= m xS
SETRITRAT & gHls J/°C B 2 |

fasror &1 WYy ag

3fTo <1 arfecdl H T8 @ oY Uil of X &, OTH | U dTec! &l Ul T € § O &l
SUST | ST U1 T 9= Ha9E 80°C T 20°C T | 319 31T Uh AT diee] § 1 lex T4 U= 3R
1 ofiex avel Uil e & 9=t & 59 %101 &1 919 oar g

el W Ml Referdl # ol @1 f[ARne S we & #9d € | Jfiq S, =S, =S
i 8101 %1 arg t A forar o,

s Q - (T T BT geEEE m, ® SRt
a1 T gvg §RT A TS FAT = m, x S, x AU H B4l e i )

= mS (t—-t)
_ <o _ _ B (BT U BT TN
3UST I GRT ol T8 WA m, S, T4 # 9fg =m,S,(t-t,) m, ¥ 3R t, IAB

ST GRETT & (AR, #5707 fafy) & ol T8 S = & TS HH yRrfe am 8)

m xS x(t—t) = m,xS X (t-t)
m, x g x(t,—1) = mx g x(t-t) [S,=S,]
m.t, + m,t
3 TR T, t = ——+
A m, + m,
1x80+1x20
= 1+1
80+ 20
= 2
100
= 2
= 50°C

d: Ul & AT BT aEE 50°C BT |

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

40 fa=m=, ®& 10
el Y — Gu¥iaT aHieeen § (t —t) @ (t—t,) &I forer 1)
2. SHIT FEN (Thermal expansion)

JMY <@ BHTT fb Sdold UM Bl hid B da H STl W hid Ich Ahdl & Rifdh Did bl
I T S B DBRIT ol ST & ST 18N Bl el | W g S Jalferc] bia | gl aiam | a7

Fal &Y

faSTell @ Sl & ARI &7 Il T} 9iET ST 27 Pihic I 9491 Ashl § g & g
H Tl ST T BIS! SRl 87 U 3 I&eR01 & dR H =4l Y |

A UeTef BT HT o IR YTl BT A dedl & MR gl I S o F WR Ui &l
AT HH BT ST & |
3 qerd H SWHIg FeR—
1. T TR ol (Coefficient of Linear Expansion)

Pl aeg &1 1S | 98 TR Sl 9% DI Sblg AWIg B B H 1°C AU 984 WR BIAT &,
AR JAR OIS BEATT 7, SH 'of (379N ¥ uelRid aRd 2|

s A g [ [ :
&7 (Rfre g < gfy) W
RS TS L @ Ts H gfg AL
AL
= L
* LxAT RrE—10 (@) : YT TER ToriB o= LiAT

JATT AL = o (L x AT)

o BT A Ui ST AfcwTd’ 8141 € | A% BT YR TR 0TS 0.00012 URI°C &, 3Fiq
AR B Im AR BS HT A9 1°C 9gM TR IAD! oHTS 0.00012 H. A 9 I B |
2. g TR e (Coefficient of Superficial Linear Expansion)

I & &FhA H 9% UIR, Sl 9% & Ubld =~ - - ----——-—--

&3hel Bl A9 1°C 98 W BT 2, &3 TR Tl | = ‘i—mq]%.]—cﬁg}aA
FEaT ¥ 5 B (@1en) ¥ wahi B ) TN L maaman

83 B ¥ ghg : ‘\\ ," i

B - IR & F el X I giy i ST !

. _ _ _ _ ______—_—__ |

AA
_ AA
p AXAT 10 () « &t s g B = o
JAT AA = B (A x AT)

g% ¥ gig = &E YR UId x (IRMS &b x a9 3 gfeg)
B T A A1 Y © C BT &1 &I IR O B, ¥R TR Ui o0 9T AT B BB =2 o
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3. AT YR o ( Coefficient of Volume Expansion)

fHeY IR @ 3T ¥ 98 UNIR, ST 9% & Ui AT BT A 1°C 9gM TR BT 2, e
JAR 0% AT & | 39 'y (7)) ¥ ueRid &-d 2

ST TR T — C’HTJFFUE{ECF%. e H 9 AV
1 R I X a7 gig )
IR 3T V
AV
Y = AV
vxar 1%|a—1o(v):arrqa=ru'ﬂwgm"cﬁy:m
AV = v (V x AT)

IMIT ¥ gfg = MU UER Ulid x (IR M+ x a9 ghg)

y BT A15H A1 °C BT 2 |

MR TR T, NI YR Tids T AT 81 2| dfq y=3 a
fBaTHATT—5 : Booll 3V BleT
TR BT Th VAT Booll g1V FTTH I Pl BT RIR =T 9

el UTU | 319 BT & R BT AFe<T I T4 B | /T 3T 379
TR @ Bodl B BId B RR W) A et ard 87

Ag F T4 By b Tar ot Bdr g

29 geref 4 SHg gan—
Rra— :Eﬁﬂ Qfﬁiﬂzlﬂ;l
I ST 21 8 b 9di T 31UAT Plg JMMHR -8} aidT | g " i N
BT FOrg g § v fear e 8, 9 S &7 AR of ofd & | oid 89 fhdl g &l g H 9P TH
BN & Al Ul 9d- DT UGN BT © fhY §9 T | 37d: MId- UK S YR & aid o—

(1) AT Y9R (Apparent expansion) (2) ar<Ifde UER (Real expansion)

B, B9 &dl & YAR &I A Y MY hardhard gRT 993 & |
g1 ATI—6 r

DI BT TP TP o | 398 P Udell g URSIT Fell  qredfies gar _Q—GW@W
TS| R FARRD H HW P 59 R 3 3R FARD BT g HB

DI R 98 BN T |
AT AT H &G BT I A T © | 99 TARD Dl

T fHaT SITAT © O 29 6T 9 Us A B 9 fRaT 8 3iR
Y B 9 C do dgadr g, o fo e & <ortar wam g

RIT MY g7 Fhd & b AT 7 BIem 87

TH BRA TR IS U8 ST FolRd Bl Hedl ©
RTT RI TeIR® bl AT & 3R I & W) A fR
SITAT & | $9d 978 &1 24 ®f fAedl 8 3R a8 B ol
2, T &R g9 &7 I $UR IodT ¢ | RE—12 : 59 B AT § S TR
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Tl A,B,C T A9 AIc X of | 89 < IHd & b &9 BT MR TR @ A 9 C TP &
2, AfpT IRAfP IR B A CTH 21 A ¥ B I Tl Bl TAR & | €9 P RN TR F
P URIR T TORIIEIST B AT ST & <ifdhT aR<ifdes YR H 9o+ & IR Dl W1 &1 7 &1 SIIel © |

BC=AC+AB
AT T BT aRAAd TR = TG BT MR TR + g BT TR

Tg ol FIAY ;3= gdi B aRE, Ul W T BT W Boldl & | dfea S4fife ad a8 © P
Ig 0°C ¥ 4°C & 919 8] BofdT |

TE BRUT & fF 3US Uwi H W1 STl Sia" GRS I8 uTdT & | Ul & ™) 98 &1 M
I 0°C F B W1 &1, a9 AT qTermel & el Tt BT a9 4°C 8T @ ST RO STl Siiad ®l $lg

B T8l uge |
Tal § ST gErR—

T PR R AT BT GGR Sl g wdl DI Jol1 H ¥ siar 2 | T4 H 91 wai B § aRe
BIe IMITT TR I¥T & | ¥ TR &I YHR &I Bl o—

1. g g9 wR—afe g <9 W I BT T GGRIT ST, d7 I BT AT 9277 | 39 YhR
% YR O BT AT AR 0Nd bed © | (Al TER BT FH o WR, Iqd WIdR $I g4l T
BI] el oIl ©, I8 A @R & ded AT F o Fqhd o |

T H gfg
IR 3 T X 19 glg

I I BT T TR Ty =

AV
i 4=

2 T JmIes WR— 59 T s W A BT A9 98T Sy, o7 9 &7 S19 93T 8T ¥ |
9 YR & YR UMD Bl T TAR 0D Hed & | Ol fd AT Hepx H <@l 81| T4 B
W HIPR BT WIS gorell & 3R A § 1 9719 e & | T8 saforg Biar & wife fFud smad= w
HHR P 3fa} TG 9l SNl © |

_ a9 ¥ gf
31 N &1 q9 g9R lid =
EINE A R | =4
AP
Iy, = PAT
fareerg—7

DIF B P BICT A Wl didd @ H& R UM B BB §a Y 3R g BT b q ah
| 379 1Al BT MG H JSHY TH B 3R Y e & 7T 9IdeT ol 81 I b | MUl RidpT
AT AR AT | AITIY VAT FAT g3 BFT17 I8 119 &1 e IR &1 YNGR &, Fad smaas w®
TR A7 94 g9 R TAR?

Ueq : ) SR gdl H ddel AT YR 8 R GHT 87
3.  WIfd® oraven # uRada— FT e IR ugrl &l JfaRel U ®U 9 g8 U H uRafda
g Hobdl g | T feU U R &1 s1aelieT oY 3R SSERvl & A1 GHs |
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EINl wq i
fF—13 : 9% BT S < AT o W IR D AP s § gRacdd

farmerg—8

TP g H % & B DS of AR YA P GG W THBT 1Y AC BN | SIA—o¥ A
% BT TH H, 98 fae Rl | IHST A Alc TR & 99 dF S 9% fUae T8 SRl | 37
S U BT 3R T HRA (BT AR AU AIC B SV | T4 I8 YT SgA ol 3R A9 H gRafca
B o, SHHT AU AT B | 3 AU D BT ITH I | T I8 TTH KB 59 YHR [IT?

N
(=g &1 I H gRad=)
I
aq Biice}

Tq P FH T W

(€ @1 g9 ¥ yRad+
T

3 g
rsipia ke s e Mhors

AYHF ——>

W

SH ———>
RrE—14 : sraven uRads § o 15/ 1 oo A g ¥ e 78

B QT S T SR WR UgT &1 A 9gdT ST B | U a W Uges UR Uare @l arawel
¥ gRad= 8 T ® 3R 39 uRRefy & ugrel &1 99 9¢a1 ®d War g | U1 S9folv 8dr &
P TH BT TR YT BT T8 HHI FHoll Uerd T I e & SiiTe, JaveqT URadd § g &
ST B | Jfh a8 & g ererar ugrd | ofl TS & aM gig & wu H fIwrs T usdl, safere 59
<l ST (Latent heat) H&d & | T ST & YHR B 81T & |
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1. T @1 T« HWAT (Latent heat of fusion)

ST9 Uhid G¥ & aref Bl & o7 R 98 SN STaRell W &d 31wl H dadl oildl §, a4
bl i#J; keanhxbZA"ekd hekekxyu dhxtr A"ekdgyk hgB xfr A'ekd L' d welRfd &
2| ZHDT AES DHARI /UM AT fFaAiddr] /fFdam 81 9% & ToAd @l & ST 80
fhell—h R / fham & | 31 0°C ™ U= 1 {631 9% &7 0°C & 8 1 3. ST 3§ 95 & forg
80 fhell—baRT ST Bl ATgeIHar Bidl & | Afe TP garel BT SHM m T [ ST L 81, a
U ¥ a9 wR Ul gRT & S W oft T ST Q=mL BN 2| %9 ¥ 3N H g5 & foIQ
A AT H SO uered | ol )

2, I &1 T« AT (Latent heat of vapourization)
Ui GIHE & &4 DI SHD FIUId R R a8 149 H yRafid &1 & forg o arell

ST B I Bl [ ST Hed © | 59 I« HCAT DI A1 'L' F USRI R € | arsd H & § qaer
& forg ot wo A # oA uart § | ot 9wl 2

Y AN g9 oy
. T 3R SUET Ud & AP & al Hed & |

. % @R, @B 9 HSGH HR Fcld AIUAM TE] gl Sl FeblT |

° THIES T SUSH Bl Q‘II.IQ‘;IQ X dTUHT hacldl A‘é\r|

. AU Y ATUAM $I b YA A g A H qaer T 69d 2 |

. dTga= H URad ST Holl & 3Me—USTH &b BRI 2idl © |

. ST BT SI ATH® Sl Bl 2 |

. ST & AR & oI Fad B ArRIH & AMaIddl el ardl | AfdRe & grr Swr fafq
# o daRa & A& 2

. I Ul § S BT GoR Hdel AT & gRI G4 & | e gRI SHI BT GoRUT hael
Zdi g A9 # B HhdT 2|
. ST BT GeRoT g feomsn # 999 wu 9 2dr 2

. Y ggTelt & WHE HIET BT 19 FHE J137 § 9619 & o0 ST &1 Af= 9= o 2 |
39 uere @1 fafdre ST wEd 2|

. SN W W TR H V& YR, &E U9R 9 1IdF YAR & §1F 1 0 2 1 3 BT U
BT & |

. Zdl § $HT U9R T YHR &1 aidl o— IR TR 9 IRddd TR |
. Wi sraven # gRadd & forg START # o 13 ST Hol BT [ ST FEd 2 |

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

T 3V TTT 45

J&g s (Keywords)

ST FHoll, Brerse, Afedds, dfead, HaR, dUiaR, ST HoN0T, oo+, Fag+, fafevor, woar
gTRar, faRtre w1 emRar, YR TR T[0T, &= TR 0T, MR UHR 0T, MR U4R,
IR IR, T T I Bl o ST |

HITT =
1, el famey gaa ford— l-l}' :
(i) o/ ¥ &N, & 9 AT YR BT U BT 8—
@) 1:1:1 (@) 1:2:3 @) 1:2:1 (g 3:2:1
(i) TIAITIRBHA TG A D Il ST a=g B &1 o1 § &9 2, d—

() oI A Sieg TH BT @) aw B Sfea T BRI

(@) T RIY T WU W T B (]) SH Bl ARl
(iii) T &1 TS aRGAl H W DIl I FIH ST ST ATAh—

(&) e (@) TN (@) @fa (%) sl
(iv) = & TS BT agei H ST BT HaR g gRT 8l 8 adhdl 8-

(@) =g (@ i (&) & (@) faiq
2. Rh Tl &1 gfed difo—

() ™ P T TR ARH oo =l

() e @ HRUT AT BT AR 21T 2 |

(i) T B GRT ST BT TR DA oo H 99 T |

(iv)  fAfROT ERT ST & FEAROT TG oo DI MIITHAT T8l Bl 2 |

(v) urf @ Hifde raven # gRadd & forg off g /& TS ST & BROT JOEE H
FEATT oo BT |

3. 9 &1 gI3I Bl ST TTUHM TGN W 37T 81 I AU H /T Sl & a9 39 sl
BT ATIE A T BT ST 87?

4. T ST fHY HEA 27
5. T | MR @RI S & U AW | He R ST 272
6. o qroET @1 o= T # uRafta aifste—

@) 14° F &I Afeqas #

G  100° C P hA=gE H

() 12K BT Afewasa #
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10.

11.
12.
13.
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ST @Y Head fal¥re oo & af e Shad § o9 STt foIlRay |

1 fHUT. ST &1 d19 60°C B | T 30 40°C a1ed 1 fHur. STt & A3 &= < a1 fAsor &r
qTg T BRI? (STR—50)

T4 & Udb a1 bl SFHE 500 TTH 8 | SHBT d1Y 40°C TF g1 & oT¢ TaeUDh FAT Bl
O HITY | did &1 fafdrse ™A 0.09 [t/ 4T, °C 7| (FTR—-1.8J)

q4 & TP dR &I oidis 100 FH. 8| 39 U Bl 30°C F 50°C db g H 9@ idls
# foa gfg Ffi? a9 & foIg o =26 x 106/ °C BT 2| (STR—52 x 105 m)

fafdre AT anfRar @ 27
ST B TR b JhRI & aN H ford |
FH & JATEI B FAR D Sidd 9 IS HP I&eR0T 9aigy |

Hroiee B —

fafi=1 gal &1 SUANT gAY a9 H B |

amaas FReror BT FAag N |

&3 TR TAT AT J9R gl & forg amar f=as & |

R & oY Y™ TR UNd =1 B H 3MMS HioAAT BT qoid N |
OHY TelReh TN |
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Tl BT AT GITPRYT

(PeriobpIC CLASSIFICATION OF ELEMENTS)

0 10 20 30 40 50

AR IT—UTH fafi=1 usTel U o & o1 89 a, A1fTe Ud fAsror & wu # avfied v
2| T 32 O IR aEfiepd e Tam 2 a1 aefiavor &l ¥a%y Ugel W VAT &1 o1? af &4 aal
BT 8 W Al BN Uerf a7 I & wU H AT U H ol G o B, ORIt e wrel @ 7 |

4.1 g d9 3N 39

SIS ARE] (ST Yd 384—322) & IAJAR F&IUs Ul el 31, TTed, a1y,
ged) AT BT fAad: 971 2 | 91 ¥ fafeer asnfie 3@ dfaat (1627—1691) 7
uerll @ Hey H g YANT fbU | 57 TN & MR IR Ih] d AT fb 3Reg g7 | [m] Fmdngh?
SeoiRRad Ue dedl Bl dad @ Aot § & @1 ST b | HLGURF

1891 TrdTes] ¥ WAl IS Aaigiog & SR dcd a8 uere 8 RO &R Wver uared #
faafea &1 far ST AdhdT, SRR & forv 80 W94 & & STal &1 grgsioi ao Jifaie § faafed
T ST |Aaar & 1 9t dd 81 & | Aasioy ° e d@l @ URie e @ MR W)
ST A IR I 33 O I | IOAM H 118 O @I 8 | 39 9N dcdl IR S9d I[URMET B
STCT—3TET SRR PR UM 98 HIoA © | 39 HioATs Bl R I & [Ty d=AITHI -1 s TN fhy
s dc@l BT TeuT A W fHar 57 9D |

4.2 Tl & HF 4 Fafkerqd &vd Bl JGIIHAT F17

B9 30 BR H A= avgall T I1ab IOl el ISUAMRIAT & SR TR e —AT /4
g O— U & BUS! DI AT dAT fI8T IR Me B HUS! Bl el | I8 I b g & Hhus|
H ) S H U 9Tl HUSH BT TH H U dTel BUS] W 7T IGT ST & | /T MY HH I,
PR PR A DIS W FHM AR W) 98 A ANEFT H DY § U@l &7

JEIRIT BT IR IG TR FHI TAT FHoll Bl 99d Bl & | §9 UBR d=ADI =1 91 Tedl Dbl
IS O B AR TR AIRAT B & By Jad |

Pl odl § THA Tc@l B URAT] H&AT (atomic number), TRATY] MR (atomic weight) oI
Setag e fa=ars (electronic configuration) T e AT & | ARUI—1 H $B Tl & URAT] 4R
qAT TRAY] FE=T & g B, So—

() 93T §T URAY] YR & HH H gaRerd BT |

(@) gl g3 URAIY] AR & HA H AT HifoTy |
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qrRofl—1
< TRATY] AR | URATY] HeET < URATY] MR | URHATY] &l
S 32.1 16 B 10.8 5
Li 6.9 3 P 31 15
A 27 13 Ca 40.1 20
O 16 8 Ne 22.2 10
Ar 39.9 18 C 12 6
Be 9 4 a 355 17
H 1 1 Na 23 1
S 28.08 14 N 14 7
F 19 Mg 24.3 12
He 4 K 39.1 19

4.3

H TP B 1 U T 99 S= Q@ b a4
el AT BT URATY] WR T QT dedl D URHATY]

HIT () qAT (F) B TR FaRed dedi BT HH Y AN &7

39 dcdl @ Soldeld fa=IT 9918y |

T 3 I@l & Foldeih ORI & MR W W g 99 Fdhd 27
319 31T FH3T TV BT o dcal bl IR &I R & AT AR BRI b Dy i 8l Ahd
g | 3eY, qd H YAl g1 {6y 70 yaril o1 a9 |
qedl @ qTpROT B JANT Slec & URATY RIGTT (1808) ¥ Yd &1 URH &I Y o, I7eb URHIY]
Rygid = Iet &1 v 78 foen & fF Jaf & u=Ew] IR qUr N # A6y g |

SlavIgIv &7 A% g9 (Dobereiner’s law of triads)

STH JSifeh SfeRTg=R = URATY] ¥R &
MR W Tq<dl P aHiebRor BT S o
FAM TUEH dTel O dcdl, Si— UIeRRIE,
forforaH ik AIfeTH BT IRAY] IR & 9ed HH

AR T 39T BT © |

Jel AIfSTH BT TRATY IR

Li
6.9

oI, &Y, SIeNIgR (1780—1849)

- 9] N
SIgT=T GBI SIavIga] 7 THA B

R 7 SHRE e B uere @ S

SD q1G T H NI IR BT 37T

&7 | 37817 T Usal ©ifeTq Bl IIND

® WY § g qur T Bel B @t

@1 FSRTY 37T FeTby dedl Bl 37ad TRof
&7 fdere7 B3I |

fofrm iR UM & g IRE & 3fd & fde 21 s TR Y farform oiR

Na
23

IR @ UEl @ 7 € | SSTR A Al @ URHT] R SR SHd [ORH & 91 59
Hae ®I U fom & wu ¥ ufcrarfad fhar fos w9 T[oil arel 9 dc@l o afe S ded

K
39.1

BU URAIY] 4R & ¥ H FaRT fhar S a1 T8 & d19 dTel dcd T URATY] HR AT T[0T
Y T T@l & URATY] ARI BT AT TAT IO I AL & B 2 | SINISIR S9 G

qd Sd Il H A $ael diF 36 & 991 9 I (AR-2) |
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I8 99 B© B dcdl & foly |al urdn I,
safery @ # aiffgad e @ a8 ugfy awd
el & |

S B WA YR P IMER WR ddl b

IRMN-2 : SRR & &P

URAT DI FATAT BT T Fell, O & Ps a¥s 4
dedl Bl FaRerd &R & YIRT fby S @ | o
T UP U Reied o Wl |

Tl & B
| I I
Li Ca Cl
Na Sr Br
K Ba I

4.4 goigd PT 3CPH NIGIT (Newlands law of octaves)

FT 19 orId 87

ARG T gomell # A1 [R BT § —
MR THFTY

ureeTe A H A YR 8— SF ¥ A BT Wl o fe

YR Tedl G Ugel G ol BIAT & Il 98
3Tl UfdkT T Ugell JR BT § | 39 GRI Dl
FEradr & Gd & == B A 2 |

SIRIER & JITEl 1 T AR BT T
S99 3R 3BT T fb @l & Yo I URHTY]
IR ¥ Hefd 81 & | 1 A # fafesr denfve S+
Ueldoie] goled (1837—1898) =1 3TCdh &I (¥ f=
ST AR Il dcdl DI I8 dgd IRHY] IR &
%9 ¥ aRed fhar oY @ 7 39 UdR BHdg 8
IRIGRT BT © IR U 371ed I &1 faRivdrg ar
e Usel dcd b QU ¥ el € | S gl

T T & JRI W DT AT 5 TP BT (AGIT B8l ST & | 39 I=IH Fa0 B WRATY AR

qTel I BTSSIo A URY fhar der 564 dcd oI\ R FHT |

ARfi-3 :  YoisH @ A<CH
TR W fa & gy A X T q q ) 1
U ST ® g © 3 It T A il fe
H Li Be B C N @)
ad F Na Mg Al S P S
d K Ca Cr Ti Mn Fe

RIed & ATH ¥ BIgSIo AR TR & e FHM o | FJRANIA, BIgSIo & dIg
anedf dw B g ave ol ok difeaw & w9 B |

olgd &I ARV # wy (GOl U8 T8 oRRi—
o Ig Had 56 dedl b o AIAd o g 398 AU del & forv oig Rad e A8t o |

o I8 RIGid ®ad dfedad d& &1 dF BT o Rifd dfewad & 915 Med dd & ToeH Uga
a@ | T8l e o |

. q/ Tcd [T T[0T FAF TE & ST U 8 e ¥ WM Qa1 11, O— R & -rifd
TR TR Tl HehR 4 e el |

3 59 W & AR A1 Tcdl BT Fhel auiihRoT e8! fhaT ST e |
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1. QY 78 AR BT AaATHT P 3R Iarsy fh—

g 3T a Li ? K
WAL MR 6.9 | 23.0 | 39.1

NEGECH ad Ca Sr Ba
AL 9R| 40.1 ? 11373

T ad Cl Br I
URHTI] 9R| 35.5 ? 1126.9

() 9 "3 & "I H DI AT AT SMET?

(i) ¥ 9" & Heg drel I B URAT] R RIT
BITT?

(i) ¥ 9" & Heg drel dcd BT URHIY] IR RIT
BITT?

2. SIRISTR & BRI B R JGHY & 2

3. 9RUI—-3 & SR WR I8y, HIGTH & 0T
fp—fra Il | fAera €7

4.5 IV HIY FT G¥HTY Si1gc<T dsp (Lothar Meyer’s atomic volume curve)

SHA IS ARR WIR (1830—95) W Tl & URHIY] YR TAT URHIY] IMAAH & HEd UTH
IR | B <@ b g H Aifeyd, ek ok wfafesm d@ 9% & Ieadq IR o) qen
TN, FAR AR AT <QId & dra Reyd ¢ | H=RrH, Sfoqgd anfe grqy g d gerg vl
9RT 9R oI IRfera, IR, Sree, Vgffad anfe arql 9% & Feaad fa=gail w Rerd 8 (= 1) |

URHTY] AT / em’ Ul Arel

AR TR BT TTH

form—1 : R W FT TH

§AD SMUR W I=I <@ b FAM U1 dTel T ash H FAM M1 R Rerd g sriq daai
& TRATY] ST I8 YRATY] YR & ATl e (periodic function) BT € |

9 leR HIR & RT URATY] I IR URATY 4R o AR UR Tcdl BT aihRoT fhr 13,
I SR A=Sellth §RT URHATY] 9R 3R Tedl @ Hifclep U AT JUTEHT & AR IR GHROT AR
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WU H U fBar 7| AleR IR A Tl B UMl & [Ty 3fTa] Wes BT SUINT BR Hrsellh Pl
TS e & R Aesell® I U= 3ad ARON a9 H AT el |

4.6 H~Scll% @ TIHYI (Mendeleev's classification) AT
ql & RO BT G A WAl AFS SAA Sarifdd Avsel % B | I
ST | A<l &I ad AR & YR fadmrd § S9aT UgE INTe™ 87| o
HeSellth =1 (YT BT 37RY fhar @9 63 Tcd S0 & | =8I d<dl & URATY] YR Td EIHI,I,-'H—I -
IS HIfcrep T M [UTerA! & 41 Jael BT 3egd= T | ArRaf~a JoreEt
& ST Hesclth o Tcdl & SATRITST Ud BT glor @ A1ef a1 AIRTh] DI 1 Fiifdh T ded 7=
Afha & TAT AfAHe IAl & I ARH 96 B |
I 63 Bl ol Td YR PHIS UR [CRT—3TeT dcdi & JUMT Dl forRam | T4 IO drel
qcdl & g I IR Soi+ U fh T 37U URHT] MR & 9 gU A H aRed B Y o | S
AP Tl DT Yeb ARYN 1 oRe FaRerd o faar fSraH T orH arel T U R & <11l 311 |
g8 W <l AT b A YU aTel I Ueb (MREd iRl @ dTe fhR M 2 | 9 JMER
IR TSl o A 711 991 b Tcai & Hifcieh 31R AT 0T I7eb URHATY] AR & AT el
B € | Freellh &l 31rad ARl § Sed W BT FHg /T (group) Hed & a2 afret dfaa a1 iracd
(period) wEd B (R 2) |

R o RO R0, RO, RO, RO R 0,
RH RH, RH, RH, RH, RH, RH

4 gorg
20f):
e
20f):

5 gow
SJofy:
faeizr
SJfy:

6 TIH
8}
faerr
8}

firg-2 © FSlp & mad arof
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Sl AT HRON BT YehTerd 1872 H
Teh STH U3l H gl | ROl & Sed Wi @
Y R fferss dorr grgsigs & 9 Ay Y|
ST SRS &1 31eR 'R’ G & 4l dca &l
UeRid BT 8 AT BIe B BTggsS CH, Pl
RH, derm sifviigs CO, @1 RO, ferar |
HSellt =1 fadll I @l g | Rerfar ot fHerivor
I9G AfDT & MR W fHar | s & g3
gRT Tcdl &l FAISThal A B | fbdl ot a1
THE @1 hH A=A 9 T B addl o AfadorT
& HIUE FASIHAT S &, Sr—Rord ad &
JfRTgS BT YA RO ® d Yo W # iR
571 3= RO & S8 fediiy wys # xa@r 1|

fasm=, ®em 10

At garmifag a=diw (1834—1907)

& YIS AeSollB Bl 3Tad
AN BT STIE HET Il 8| S
ArI—wTT SN XTI SET 3
GTT & SETBIBIT H ITHT TT
IJRTGTT V&T| Sgli1 Ugiferaq @t
Safcd @ forg v Rigia +ff gfawifed |
BT | AT IR 3EATTT Bl TH -kt B
TS UGl [ABRIT PR P TP FIRT L

& URUTANGSY dcal @I 3irad areoft

Bl FIRIT Ta®T AT |

FIT MY AT Fhdl & b I TE & AaAIgs B G FT BAIT?

9 UBR UM, fgcdid &R Tl Aqg & dcal &l FAGThdI AT 1, 2 3R 3 & |

4.6.1 H~Scfl® 37ad @RUft #t SYARRIT (Achievements of Mendeleev's periodic table)

1.

Tl @ eI § Ged-— ol @) 3fad ARl # ydd amad H @l & o H wie
aRac faw@rg <d1 8 | 981 U a7 & dcal & IO H FHET Ul Sl © | 3fd: fhdl vl &
U I D I IO Bl STHFDNI Bl WR H I & T Iedi & O b aR H AT A
ST ST AT € | 39 UhR Hrsellh &I 3fad ARl dw@l & regad # 9erid g3 |

Y Tl A @ § GERP— FSclih 7 (U Jad AR § gy e Rad vie 3y o |
3 Rad WIFI &I TN & ®Y H G & IOl el - HB U dedi o MR BT A
T T 9 9T T6 91 A8l I | SHHT BRI I SUl FE H S Ugel I dTel
dcd B A H Tl U SRR (AT | SRR B (Y, qrg F WIol TY Ied WhiSyH,
o™, SHIMR—M T HAS: UHT—daRiA, ThI—VMFH qem Ua—Rifora &el |

Wiy TR AR GIR— AsllB BT 3fTac ARV H IRfRIH & URHAY] WR Bl FATSTeh
& YR W SIh [HAT 77| 30 FBFEASTS T AFBR [T AT IR IHahT I forforH
IR IRE & 4 @ AT | 3feTH, I Mfe Tedl & uRAIY] 9RE H W S TR GuR
febar T |

Jfpa {6 B WF — F<dl® & I TP Sifergd, MR &R offia SRi a1y T
@1 @Il el g8 o SHfeTy Jad AR H 9@ foly $IS I Fe1 @M 1 o7 | 59 g9 A4l
DI WISl §g A1 39 dcdl BT U feT AHE IR AT ARON H Aldl W I T8 & o
# defe YW (Ramsay) gRT SireT 14T |
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4.6.2 H~oofl% 3rad @l # HEY (Limitations of Mendeleev's periodic table)

1. ggsioH ®I ©F JfFRTd— TsgivM &R argell @ Ml (Naf, K*) &1 wifar H 3=
TqAT Baro M (Cl, Br) &1 H1fdy H- e Y 9977aT 2 | s<ifery I8 fAf¥aa =21 fbar <
T fb S foa oif § wa=r Sfrg gem |

2. 9N @l B Fed ddl ¥ U @ FH- GANGAT B AFAR W M R FH QA
R AR Ie@l BT Eodb dedl F Ugel TE@T AT S Aeell® M & IR 78l § Si— didlee
(TR R 58.9) DI D (ARAT] YR 58.7) & Ugel @I 4T |

3. HHEN®I PN A3 W oI fadr 9 fHA g & AeRentel & I[Re
ot AT b URATY WIR AT Bl & 37T Svo 3fad AR H TeTT—37eTT eq1=
e =12y, W Aol afad JRUT § G & oIy Big oI w8l o |

4., TP T W TN T@ B AR g1 W /AT 4R Fafia w9 § 781 g9 suafon g ergam
SRIET BicH 81 T f&h &1 dcdl & /e fdvae dcd @iol ST Fadd @, [aRIYdR 5Td 89 9 dcdl
W IR o 8 a1 Bfers ot 2

1. CIPR AW S gRI Al b DR BT IR T 87

2 H=SCllth @1 e AR & FHE 1 2 | U S dTel UM IR—AR dcdi & A9 a1 Gahd
ferfag |

3. Aol &1 377ad ARU § B Rad I Bl MU I, S99 W 7T ddl & 9 faRay |

4, I &l daai & W gy e dfery oRar] R 3§ Aol gRT guR fhar 13T |

5. 31fsha T BT U@ YoId W8 # Y@ BT 9T HROT 57 foffay |
HUSHIH & BT Bl BT DI 2041 AT @ R H AURATI[D HUI (subatomic particles)
DI WISl AR YA Bl AARD FEAT D A T4 D GG g HRAT AHd Tl |

4.7 et @7 M@ 3ad 99 (Moseley’s modern periodic law)

fafeer d=fe & ArAel (1887—1915) o Tl @& URATURI & Gadd fhvoT (X-ray) SagH &l
eI fHar a9 I adi B e fhRT IR GdTs IR HArsSollh 3fad ARY § dcdl & HHib b
dra ey fxars o | Al & |FAY TRATY] MR I @ ggard off | ATl & &1 9 U] & T
3R T BT Ugar g5 (ORI URHAIY] AT BT 1 Sl ded dl fARNe ugens o+ | I8 fodl a &
URATY] & ATD H IURIT UG T AT DI S & | $9 AER W I8/ dedl b IRAT] IR &
R UR URHTY] AT Pl GHTehROT BT SMER G+ DT GeiTd &1 | =8I+ aarl fob el & Arafie
U1 I Sl 1 =T IR R &R € 3fR gelag e fa=aTd URATY] W] & SR W 8 ¢ |
3 I8 H=Sellth & 3T 18 H HIMe HR 1913 H Y a9 &, e R el
& HIfdd IR IS T[0T I URATY] R & 3MMacit e (periodic function) BT E |
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4.8 3gfaad 3ad @R (Modern periodic table)
R T AT & 99 & TR dcdl Bl 9gdl §g URHIY] HRAT & AR TR
e ARVl F FraRerd fhar oy IR @ amad AR wed € | 99 96T 96 S0 92
q@l oI Iei- 39 AR H w7 e | 39 Jad IR &1 <" w5y (long form of
periodic table) IT YT et ARCN (modern periodic table) 1 ®&d & (RrF—3) |
IO H URAY] AT 92 B 9IS dTel [N deal (IRATY] HAT 118 Tb) Bl 5
AR # I A T 2 | URATY] WAT 113, 115, 117 TAT 118 dTel dedl & [UPAC §RT UTfad A1
Pl 8 TIRR 2016 Td 3ifcH I AT ST |
S AR H 18 Jed W & g2 I /E (group) Hed & 3R 7 &fae dfaddl € g amad
(period) & 2 |
WE— T TR Frsell® &1 AMad AR H el &1 98 # Refd Farsear gr1 feiRa &) s
2 S UBR MY 3Madt AR H Selagid =T B SR H=T 37 |
. TE 1, 2, 13, 14, 15, 16, 17 3R 18 & Td AMNT Tcd HEA ¢ |
. TIE 3 W 12 T6 & dcd AhAY Tcd HEAT & |
o TS 3 H oFH (La URAY] &A1 57) & UTAR 14 I AEd ARl § A Rerd 8,
SFITSE HEd 2 | S UBR g 3 H &1 YfaeEM (Ac URHIY] AT 89) @ UTEN 14 dcd RO
# < Reg 8| 52 Yderse ved 21 5% 4= arvll & < gaforg <t srar @ arfes omad
AR BT TawT GRS 8 |
M- YD A AR F fHE TP arad H Rerd &) Il § ®Ieil &1 G G918kl ¢ |
=Y emmact # 91 &R & TR SR g1 W I B WA F&AT H FHHL: U Bl gfg B g,
AT TSN Sefagi+l &I |1 H W1 U &I Jhg il o | forfrm, IRkferm, IR, Fre, s anfe
Tl & FASH Sl [l B FEAT AT B, A U8 AT FHE & < & [ g4 DI
& AT FAM B & HRUT Y T &1 3Mad & oed © | &1 3T 9T Febdl & b I v 3ffad & o 27
faf =1 B1l & R T Tl SISl BT GRAT B YR IR 89§ Ml § dcdi BT GReT gl
AR § | 7 S & T fd) Prer # soragi @ Afamdd ded g3 2n2 & gRT Sd &) ol §
ST&l N = BT P IR&AT B |

TR— K ®Ier = 2x (1)2=2 ST UM 3ad ¥ Tl @ G137 2 |

SR AR TR TR MMad | dedl D A1 fha eRfii? afe M & # ifdawan grfad
Selagidl &1 HET Bl TUET B Y a1 98 18 Ui BT | fdeg oy o & 6 aR—a9) o &
AR qEITH He&l H Selagi+l Bl TAT 8 W 31ed 8l 81 Abhll | Yfh J81 M P qIEITH DI &,
3T 3AH 8 W IS Sl el 3 A 3R T2 HRYT 7 o AR & TR 3f7add H Teai ! |
8 Bl T |

SOP AN B ATId] | dedl BT AT BT AR, DI H seldei[l & [daxol & g gHl &
AR BIAT B, ST e 89 3TTell Hefall H Byl |
. 3MYFIP AT ARV & ARH B 3 AT, Y AR PEANS & 599 AL 2, 8 3R 8 T BRI ¢ |
. $H® 91 & oI 3AMAd, CIY IMad HEAd 8, S99 18,18 T 81 2 |

. B4 3MId H 32 T & I H AIAd fradt 7 TR 7Y Tl ol @iol & ef 32 O & g 2 |
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STgfi® amad \RUt @ fARYary (Characteristics of Modern periodic table)
3Mad AR URATY] HET R SRR B |

IAd dod B Rfy STd geidgi=ie fa=ard & R ) fAf¥=d & 78 2
e T T T ra————

gIgSo & gRT R0 AE (H) IR &9 M (HY) Il 999 @1 &Hal & HRY d8
MG IO H g 17 & GaR1 (ST =0T 3 ol ©) 3R 8 1 & Fal (S €9 3
< 8) IF & T 2| 3T Areellh @ 3Mad RO & TRE B IMYfe sad wReft #
A IFHT wF JfReEd 2 | fh BRI & A= 98 U @ Y o gwifar S 2|

MY 3Madt oM & AR il & o e Amadt Held 8l 87

AR AT | Tl bl G fdha 8ri?

RIT MY fA Il & TR T I 3Mad AR 3 FARET - Fad 27 T S |
Mg Stmadt AR # o vd ureRem & e ow feiRa fdy T 7

A9 qcdl X,y Ud z BT URHAIY] HRAT AT 6, 10 U4 18 © Al 918y foh—

(i) &9 A S dd I 9 & g7 (i) DI A T I A 3ad b 27

4.8.2 d@ @ 3rad! T (Periodic properties of elements)

MG 199 & TTAR Tcdl bl I URATY] FAT & ¢ 5U A H dRerd

Ry =
HLSRBG

5 IR WR qedl & IO # 3afiar (periodicity) Uiy ST 2 | gl §S URHI] HEAT &
ik | e soracie R @ GRIgRY & O @ arafifar $1 omR

amaet ARt # 519 &9 ot # g A *IR 9gd & T ead # 91 | TS 3R

P lae & qa, 2 aet & W 9 TR o 3 Prifvd aRadd et ¥ oSt

1.

B9 R/ 3MTa] N BT AT Hy—
dareear (Valency)
ARl Tcdl BT HEdYoT IURH © | 39 Ocd @ goldgiid [I-Td & SR W FHsT ol

AhdT 2 | ) a@ & arerad ST H SuRed gelag[l &) AR I TS guf o & fofv 3maedd

Sl Al &) AT FASTHT § | RIT 31d 3T 9T Fdhd 8 b Tg § A1 @ IR T a7ad # q18
A T3 3R I R Ao 69 JHR 4§ gRafdd 8ril 87 ey, 39 9IRvii—4 # 3y 77 g8 arrad

@ TAI TAT SD BSSBS & GIRT A |

ARU—4 : GER AT B ddl D HIArIbar 3§ afcar

a Li Be B C N 0O F Ne
ggges | LiH | BeH, | BH, | CH, | NH, | HO | HF :
et | 1 2 3 4 3 2 1 0

NI AR & A 3T | BSglol & AU Tl Bl FASIHdT (d H IR ddb dgdl § 1%

fx 31 a% Tedl 2|
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gId

1. foeY T & soIaei=ie AT | MY HAASTHAT BT TOET DA HeAl?
2 TR H IR F A M R Fadar {6 geR uRafidd gk 2?

2. URATY] MHR (Atomic size)

57

JTET—3TET Al & URATILSAT DT SATHR I T T BT & | D MMBRI BT oIl IAD]
ORATY] Famell & A9 @ SR WR &I IRl & | WA 53T (atomic radius) ¥ AR § URAT] &

gRofi-5 : B WA ey

S & D= IHD IIITH gelagiid BT & drd Bl X |

ARf—5 H FYE 17 & dedl @ T Bt § TE § 17 4 T8 | ORET] e
ST 9¢d gV HF H aRYd HIY IR el &1 Sk IRT | ® e (pm)
1 fad e T ORAIY] STHR e gl T fhaaehT | BIeT 87 Br 114
2 TP H SR ¥ el ST TR ORAIY SMHR H T URacH Bil 27 F 64

& 3Ed € b 9E W W 9 A WM W WA 6 ! 133
JTHR &1 2 | SHDT BRI & b =i1e S TR Ueh AT B IS cl 9
ST 2 | 39 T ok aEd B & A @ g8 78 o 2 At 144

ARUM—6 # TR amad & dedl @ A B § T

AR—6 : TRIR M & el @ WAy e

R mad @ dd | Na Mg A g P S d

oeAry Brear(pm) | 186 | 160 | 143 117 | 110 | 104 | 99

. 3madt # 91E 3R W T3 31k WM R WA BRAT fd &R a8l &7

g <@ ¢ & onad # 9 9§ qT3 IR 9 R URAT] B g 7| e # e g
A D SAd Al DI SATT BT BRAT 8, A URATY BT THR TSl ST 2 |

3. gifcqe qd arenrfeass IURM (Metallic and non-metallic properties)
319 & 118 Tq@l I WISl BT Sl bl B | UId cd & U KB IO 07 BId & | 721

O & SR R URA H Tcdl $I J& w9 & 911 H dfeT 71— 91 Td 3FEr] |
ARUM—7 : fgdi anmedd @ awl A afcas 19 ernfeas Torer

fedra amad Li Be B C

N O

ORATY =T 3 4 5 6

7 8

IRN—7 @A aT8U fh—

o P I TT G AT T DI W dcd KT AT g4 87

. Arvfi—7 # o1g U4 3teng fha—faa ok Rera 27

. ARt # 9 IR ¥ TR SR oM W s vd srenfedds o fhe yer uRkafdd g 82
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T W 2 o T I Selagi= AN g §91d 2 T8 Heeld & Sarexv— argl, i,
AifeT MfE | ST T geldag= TV IR FORIE 910 &,  ITIY hedlld & SIEXv— SiTalor,
FARI 3MfS | 3T, TH 3T ISTER0 §RT AHS |

M amad ARV H Tas SE—HET Y@ STgell DI FETGRAT H 7T HRH © | $9 ¥@T R M
el I — IR, Riferdd, SHfRM, RIS, e, TRaw Td drellf=as — arqgeli ud sremgalt
SE & O USRI &R 8, 3% Je—dTg AT U] Ped o |

3T HIROT T JfaATD PR TR B ST BT & 6 e § SHUR F 1 3 W grfeads ol
# gfg ok senfeas Toi # & Bl 2
. ARG, & sfrad § 9 g9 oIl § gRad sl § ?

4. M SHolt /3 fa9a (lonisation energy/lonisation potential)

IR areRert # ¥l faafTa uRATT] & Fa¥ gaoial | 99 Sofdg | &l d1e} Mare & fory
T oIt &Y raegdar B ® S AT ot /M fava Fed & | el oy ura e
& forg S/ TN &4 acdl BT 19 H yRafld fdbar Sirar & vd afe ded 379] Wy H 81 a1 S Ugel YA
& w7 H fRRTT fear Sar 8 1 3R Sl @1 $d1s goldeid dlee (eV) Bl B

TS, YA HHE @ i & Scoldglieh [a=IsT T avd—
ARUM—8 : Y W & Ocdl & golagiie fa-ard

T | TEY] 6@ | soagie faear
H 1 1

Li 3 2,1

Na 11 2,81
K 19 2,881

BSSIo I IR & 3R SIH R SideAl &l IAT 98- & ATI—A1T HeTal ol Iwm
Al gedl S 2 gaforg Mfie &1 ifds Selag 4 € 98 Ol & | fo9a dRor qedl orer 9
goiderd Bl hTa @ folU BF ol BT MaeIdhdl Bl & | 31 a7 § SR | A 19 R I
Sl &7 A HH BIaT STl # |

ST, 319 &9 fgdiid fad ol <ud & —

ARY—g : fgia amad & @l ' A FHort
a Li Be B C N o) F Ne
MR- Sofl (V) | 56 | 9.9 83 | 113 | 145 | 136 | 174 | 216

forfera & i @ TR® ded gU R Tl @ W § Hig yRad 81T 8?2 89 <@d € &
| H peftell ol TR &1 (K 3R L) &1 & offdhe URATT] H&T 9] Il & O IROT AW 37TaeT
# gfg Bl | 1 Selagl W NS IMHYV 9§ T & HIROT G BI & gelagiAi bl fFarer
@ forq 31ffeh ot @) SMavgdHdr Bkl § | SHfeTT 3iad H 978 ¥ T8 &R SIM WR UT: 3= Soll
BT A9 ST Sl € |
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gId
1, el o (FE) # = Soil fd usR uRafda g 872
2, U Bl 3Mad & i Bl AT Holl § fhg bR aRada eidr 27 SIHT BRI AHS |

5.  golagid ST (Electron affinity)

T O 2 5 o7y Selagie QNTh] € 3T a1 € | WHg 1 9 2 & dcdl & qres) HieT
H1 92 golag 81 8, A SIdS ANTHR Th FATSN (+1) T TGl (+2) 3 941t & | 3 |9
qcT arrad ARy # 918 3R Rerq g

amad AR & 18 SR STy Il €, U Soldgid T8 B K0T IF T & | IR H Tl
SIS DI SIS | g U 3T UR Yeb 0T ST AT & TAT Holl (et 8, [dbell §g Tg SHoll

golde i dgdT HEAN |

A B 37rad # 918 ¥ TR SR OM WR geldgi= 9wl &1 A 9gdl § AR fmer avf
¥ SR A A A W gHBT A HH BT R |

6. faera orm (Electronegativity)

I QT ATT—AT YR & URAYSN & d1a U AeddIold §¢ 8l ol bl T URATY Bl
TS b golde I Bl AT IR BT BT BT UgRY gIR WA P 37 UgRT I A el B |
SRI— HCI 319] # 378 BT Ud Soldgi I ¢ | H FolRIA URAY], BgSIoT URATY] T 37Uer Srsy
& SIS TH Pl 3TWH ATHT BT © | AT Selag[ i FARIA @ 3f0d fFhe I8l & | 98
URATY] ST ATS & §9 Soldgid g3 Bl YAl MR IMHNT el © e Fuifde[dl deamar 2 3iR
qg 3T ORI 81 S & |

31ct: Tl TIffTes o 19 | IqDb Bl URATY] gRT A B gelda = ™ Pl AU R DT
PR (BIR 9 UBR 3R FKOMARIT 81 &) &1 ggiy &I fagd rorr osd ¢ |

AT fod ommad # 918 & <1 SR WM W fAgd Fordm ggcht € SR fadt ot # iy o
W TAST A HH BT B |

Soldgie 9T 3R fAgfd ol U §aR ¥ =1 2 | fagfd o Heddicid 98 9 IS al
URATYRT B TS & Soldel T DI [l U URHATY] gRT IMhiNd B BT 0T & | A< Ig ATl
HET & AT $D) DI DTS el BT, ST SAd AT W AT WRATY H U eidg i Sile
W ad SHoit & R a1 eV B |

qId

—_

Sefagid dear fd geR faga Forar & =1 27
2 g ot & @l o SelagA dYar daite Bl 87?
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q@l BT qHTHRoT IS T ORI & MR R Tar 2 |

qedl @ DR B TART STeed & URATY] Rigia (1808) W Yd €1 URH &1 MY & fbeg Sieh
URATY RAgTd 7 d=e! BT U A5 f3en <1 fb 9 & URHT] 9R T T § Hey BT © |
SIRIER = FHH TN arel dF—4 dcal o1 3 IR auiiaRor T |

geled o Tqedl BT qHTpRoT IR e Rigid faam o Sua! geol Gl & oI 4 @i |
QMR AR = Tcdl & O] & Ty AT Tea BT IUANT BR A=l Bl U fazm & o
HrScll% DI 3gd AR d9 H Herar el |

HrScll%  dcdl DI I9d URAIY] MR & d9¢d 8¢ HH H dilidhd b |

HSellth I 3fTed] AR H Blg ¢ R WA 3 9fd™T § 7Y qedl D Wil B H Al e |
A el 7 U] ST UR SETRA Mg amad e e

Y 3fTect AR H 18 FHE (a¥) T 7 AT © FOTEH 118 <l Bl Seldg - [a=amd &
3R TR FaRerd fhar T ¥ |

THE QAT A H deal & A= o7 STA—HATSThdT, YRHTY] PR, Hlfcdds g 3ferfedas o],
MR SHol, Sotagie dedT Td fagld Forar # wiAe uRad= grdr 2 |

qal @ o # rafliar d@ & 9reT wet H seragie [N @ RIgRT & BRI B 2 |

g fdg (Keywords)

golda i dEdl, faggd srordT |

THITH
pRE O
1. el faded ghe— HLZLDO

() 9w o &1 smad ARl # e MfYed T8 8-

(@1 <ifsTH @) TR @) BiferaH (@) eZgsIoM
(i) A% BT aad ARV H Tl B FaRerd B AT B

(@) SR & gfe HA A @ T AR B gl wH A

(@) wHN E@T B gfg HH A (3) o] oA & glg e H
iy  mgFH smad fFaw ufaufed faar—

@) gelsd A (@) el |

(d) #<eliw A @) SfeRIER A
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10.
11.

12.

13.

(v) O H SW ¥ A I W gifcad To—
@ATMIeaT e IR A gear g (d) Tear ®

QECSIR () Bl dodT & fhR Tear g |
(v) Na, Li, K & 3M&R &l gal gIT HH BRT—

@) Li<Na<K (@) K< Na<Li

() Na<Li<K @) ST A Py &I

Teh & o H IuRerd Il & INTaE ORI WAE B 8, 9ai?
BSeio ®l e g a1 s sad # a1 a1fey? d@ <foig |

FfaRad Sirel § 9 99 @ @1 gAY 96T ATHR I87 & T SADT R 1 Iy |
0) Mg (TRHT9] Gvear 12) a1 Cl - (URH19] AT 17)

(i) Na (TRH9] a1 1) a1 K (URH19] 6T 19)

A Tl A, B Gd C &1 URATY] GAT BT 3, 9 UG 11 © | HRYT Afed ARAT iy 1 b
< Il & ARG 0T WA B |

A Tl B ORAT] G HA: 5, 7 U9 10 © 9A18Q fh—

()  ®F A aa T 18 BT 77

(i) @ A1 ad ai 15 BT 27

(i) @9 A1 ad oI 13 BT 27

T 9 a@ fea smad @ 87

fedl 2 & O d 'A','B'Td 'C' H 'A' BT WRHIY] MR 7 TG C P URAIY] ¥R 39 & ol
SRS 36 M & I8R d@ ‘B’ &1 URHIT] ¥R 37 BR1T?

amaa ARt BT g Wit A AT 8- Li [Be| B |C [N | O|F
Na [Mg| Al [si | P | s |c
I g9 98 9 TN &S ® ¥ e § di-

(i) dl @ enfeas i # w®@m gRads 8Fm?

(i) faggawomar § T gRad+ grm?

(i) 8= Soil H Fr uRad= g

ASellh 1 370! 3Tad ARYT H Rad ¥ T Bis A7 3107 IR &1 AT Udh 3GV R
BT |

FT SARER & B, Folsd & ared w9 § W U o1d 87 o ax fafay |

MY Mmad ARV H T H HW A A S IR 3R 1Y I I¢ S W =ferRad aqor
H {6 ybR uRdd BIAT 87 HANSThdT, URATY] THR, AR fawad, fagd o |

Teh Icd B BT Seldgi(eh (AT 2, 8, 7 & TAT 98 dcd A & 1 JMAfHAT B AB, TR bl
mafad AP g91GT 8, dcd A & FAISThar FaT BEf1?

3T ATg FRON TG H=Seilth DI 3Mae AR H Tedl DT Favell B el DY |
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AEYTI—5
FANT Iiaer : yiRRerfde 9 & ol &1 yarg

(Our ENVIRONMENT : ENERGY FLOW IN THE ECOSYSTEM)

Hefr 9 df H ITU Ugr o &5 H e B Wahfid 3MaRT GeHaR THT 8 | ST ey H
3IIT &5 3HR STal & UTpfcid A & IR 3 1 ST o | fe) o7 Sitg & o7y afmary 9ga Agcayul
BIdT 2 | 3MaTT & ifdd MR oifdd Tedi W Sildl BT Jdes sidl 8, Sl S-d Silad BT gaTfad
AT B | ‘STal &7 fAdrT’ e § 894 UeT b STeRIR 3MMaT H gch! | sfaddyl & Herawy fafdy
Sial T 3gehet fafdy YR A BIT & | Sdford Sildl &I JATETE] gl X! & 3R SHDI AR A
ST T ST R gsdr © | 3nsy, =1 Sfial, S99 3manT 8k emifdd ged! @ 9 & faxde
BT AT B B oY Tp Al B B—

5.1 3fcadeel &1 3rEgFT (Study of Interrelationship)

Fareerrg—1

3MMY Y BR /Thel & AIUR DIy a1 S 118 A
A e ™ fh Srre 0 81 ReT sradie oy 5 feAl @
(e a7 &H 9 $H 3T IR, Fag 3R UM ) IR Fb | IIT Bl
TS S8 & T Hlex oI g Uah Hie) die ot & freifhd o
o |

TR I saclie &y & Rreifed = § w1 o
Pre—HBIST, Pis Uell, Had T 3T Siid ok 31T J8T 87 TR
3 dTel Sl & AHE BT A1 foRger ex o S-ab) e = o1 1m X 1m &=
B # A W, SN dg—20, dfedt—28 3nfe (UH Siig & A= U IR & B BT YA I,
el BT et Wigadr il Sfial &7 <) | afe frgifed oe W o1 Us & ar S ft 0l & a9E
H B | o1 raclid & MR R fore for—

. FT AR FRifhd S8 R DS @ Gl /T Sl AR ATAT?
. T R A H Blg W AT/ TR ST TR SAT?

. MUS 39 Sclld H DII—dhia J Wfdd g ifdd gcd & ?

. GaE AR T & Sifdd g 3oifdd aehi § HIT SR © ?

PN (O el 50 AT 81 Id W1 © 10, 39 AT B g U &3 & &bl F YOI B
R 39 &4 H difedl & ard) S B S Fhl 2) |
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gANT qafavel : qIRReIfa® a3 4 ol &1 gare 63
. FFAM ¥ gan b ar Shal & fog 981 wafa gamee 8?
Bl TafeRT & BIC—as T Sa—Sig AT, TSI 31 FReTT SiT MR AL HAA

@ oY T R iR fiia geal W iR 8d | mafaror &R Sial & 9 @ 59 fRar &
ey g9 fAEfaRad a1 Rl R AR Ihd & —

1, |ollg gedl & dra FiRar (=1 aiforl | Ao dde) R ead+ 89 Wrel ST,
9rel oite, TiRRefds fiRife gRT &3 |

2 Aoilg 3iR Fiia geal & 9= FvRar (@l iR STl & Sitas iR fAed, g1, o, Sedry,
ARTA eTfe &1 uvTa) RradT eas g4 ugrell & % gRT BN |

Soll & YdIg bl I, 8H 5 Il IMERI & APAfId W H BT BT I BT |

Qe ST, Qe Sffel, urRRerfaes fORifre, uarelf &1 <, udiaror & gcahl H fqddy bl
T @ forg grey A3 § T g9 Tl e ey & fafqwr Shal &R S91a uaiarer & 49 i
DI A BT YA B © | I8 UTeT BH AT T I STl T—AeTT &3l Bl JelIcAD IeaT
B H AT B 8 | eI AR 3fidrg SeM @ folg fohaTdhetld—1 S dRId! T AT SITdl ¢ |

52 qIRRefa®s a3 & MY (meaning of an ecosystem)

TR 94 ordl & 59 89 uiRRefas 937 #ed & | I8 aas
S Bl © b U8 Faven FROR U@ Sl &1 8 | UThfad
IRECARI & HeRa®y SHH AR dSolld AT Y&l 2 |
AR EXAEY 9 W1 §EH A GRAcH S FhAT R ECo- | [m]ug e
system’ (ererTer TTRRIRIS T5) W T SUTNT Wy UgoT 1935| WMIDHL |
H QolSH 7 fHar o | el @ SIgER— “TATART BT AT
Sad T Sifdd SR mifd® Tedl & favdas & MR R a1 UHh jaxel] ﬁﬁ—i’ Q“ﬁ Caic
rrid aiRRerfae o= & ®u # fhar S @iy | f6 &= 9w & Sifde (1875—1951)
G & AT 3foifdd Tehl B ey T I B dlel BRaad I A g bl uiRRefde o
BT I FHEl Il g "

et TIRReftres a3 &1 e &9 fdll U, i, Wd, dreltd, W1, Siia IS Softd
TR G © | AT BT H B 88 & AT BT AT S1d BT & G Sifdd g JAolfdd Tehi
& 9 B JTHIY B AR TR B S a1 I8 U aRRAfTd TF &1 1e0d9 HEarer | Uh a9
aTRReIfd T T & A1 U BICT OF DIRIGT 2 | BIRIGI H By Ged Silg ol Sirarv], fauroy st
IEd 2 fod SRS & 3feR & IRyl & &g Iolfdd Tchl & AT iavied B |

FIT 319 SrAa 87
qTRReIfe T BT ITURYN & Tgdl Siidl & g1 a:dRar & ugarq iR qafaror &

AT 3D HeEl B IS feqa BT RRAfIST (Ecology) W& T o | JAT! AT # Sl
(eco) BT 212t B ER MR AN (logos) &1 31ef B I+ | ISd T 8ol + 1866 H
Ecology ¥1e& &T JIIT Uil Bl Teh ER &) JaRell & B H 98 & forg far | 1869 # S=iH
IR 3ffgd fawR | gy d— uiiRRerfre! diel iR STall &1 Uh—gaR I a1 I
qIATaRYT I Heel BT AT © | Siid IAMTD & gRT 5 el bl FHsM & {1y Sirdl &
SiTa agh, 9D ToT Al FagR, URSIadT, IFAT A T91d & TR e I [ faeii

q 31y fbu o <8 2 |
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521 &9 & @d & gikRefas @F (Ecosystem of a rice farm)

B ST © fob SifipaR @rer Saarg e 9 &
I B 2| WY YHTT HLANUT & gRT AR Holl DI,
Ao & ®U H, IS SHoll § 9aef dhd 8 | gafey
Uil &1 ITed (producer) HeET ST € | 1T Sifddh
fhaTd MT—1" # Y sHS IR H faR & uEh | Uh
Qe H@el H IUaD Pl BISH T4l Sild IUHTeRIT
(consumer) 2 | fHAT &9 & T H UHRg IATEH O B
0 € § | BS UBR B ofid &9 & Wd H 999d & R
I Bg W o A #, A1 Bg W § R U H | B 9|
& Ul IR U0 § Al by THI—FHT IR Ed H A
S IEd § | 89 F8f Ud ON1 UIRReIes O3 ORI B | 38T, SHET I PR Pl TN Bl o—

. AU G BT WA Q@I BNT| U JJ9ad g &F—3 Pl @R qan b a9 & Wa o
PIT—PIT I fdd Tch o7

. g9 B Wd b WG Sl BT Uh e fora—4 § fear w7 81 e el & gt v
forRau f& srifas geal W Sial & w7 BIs f¥Rar 82 &4?

. 9 WE S H DI—dlF Al Wre @y 8 ? $ls 5 Bl [y |

\‘“ -..“ i, e w L B (g‘_ ».-(f/ B Ll P L S

DYy W/z%\wwwmw w
W \(‘l‘ V\Wf\‘{ fj{é iﬁ‘ f\{/

e, T e e

ffE—3 : @™ <
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gAINT GIfaRor : IRReIfa® a3 4 ol &7 Jarie 65
-3 < 13 U W gaa &7 faRgd SadT o 19 0.1 TFCAX (1000 M) & FHA H
Sidl & AT BT U1 ST AT AT SD 41 BT FIY HY 59 SR AT —
100000 &9 & UI& —> 1000 gg —> 50 HY —> 5 Tl
S ISRV & AR R AT F =i B AR ford fb —
. IURIGT WTE SIAT H DIF—DI A S YA B 2
. U FET fhd &b & Uil R R 8?
. UE 9ot fhae dral w iR 27
. I Rl 1 @A R AT S1Q AT §96T Y9G g9 & gl 1R, Y 3R a9 R 69 UahR
qS?
. SURIFT HaTdd HT IR, W ST DI & H DR o DI I a1 Sg af 98 & TH
B BT Y9I e a1 WaheRl el R A JhR ae?
el ot wiRRerfae o= # g fafderar sat aifdres Bl & f5 @™ 9 @Y o & Hey @
SIAT W FTE1 dfcdh Qe STl I Udl oY Sff |ehdl © | el el Ud @I Sl H 89 Qud ©
% {o Sl ol WU 4 Ui IR O @ = Sidal IR R § 10T 89 U1l & 3ol T—3TelT WR AuR
SIS
5.2.2 gIRRefa®s @ ik gived &w (Ecosystem and trophic levels)

O & W & @I STl H IMUD! By @rel sf@eny et gift | g7 78 0 <1 f o &
Ul (STUTEDT) ¥ WTEl SIS Bl YA g © | 59 Ul BT @M dTel g oid Fafean, a1, 98,
R 3R Frersdt €1 3 Ui SUHIa ¢ |

. ST W el BIF—dIA I SId 2?2 I Sid gl U 2 |
. T T @A S H ST Sial bl @ dret AR Si1d & 2 UH Sid g SR & |
9 UBR & ARl H Sidl & eI BT A TRIATBRU B & ol v T 71 fheil
TR GR AT AT 3R 39 94 IR0 B UG R’ HET AT | Si—
IdTE® (Producer) — Y Ul WK (First trophiclevel)
Uy IYHTEdT (Primary consumer)  — gl Aivé Wi (Second trophic level)
fg<iir SuMaa (Secondary consumer)  —  RT U@ wR (Third trophic level)
R o (Tertiary consumer) — g Ulve WR (Fourth trophiclevel)
g QTR |dled) IuHIa] — Yod gi9d R (Fifthtrophiclevel)
(Quarternary(usually asotop) consumer)

TR HHl U UINdh WR & Siidl & &R | 4Io, U saTfe |Aaesl & forg ufoRget
e 2| Ud UIYd WR & Sidl & G 31 ST Ul dlel UNe WR & Sl & G9aRI IR Ao
Fredl FRiRAT B © | TRl dive WR & Sfld 9HaR @l 3FTel UiV WR §RT 98l W) A0
) feiRar B B

uiRReIfies o3 # U1 S Y 81T 8 S 3 Sifal & arufdne uereif ofik 9 Sfial & IR & &1us
IO UTd R 2 | T IYHTSId oid DIRMT, fefareT JMfe deir qeed oI SiidT], dad fe 81 2 |
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. 9 W @ oidl @I fhd Uivd WR R I@AT 18y ?

fasm=, ®em 10

. e Uiy R IR 7™ O iRl Sifal (S 9ihl Ud 31 Sidi &l @i ) dI =T d1fey?

gr " ; gr
Hem(lglqi%ﬂﬁv B@Fﬁ(ﬂ W)FR’ g gy Qv

Vegitarian (ngrnivorods)

v

STTHTH B
Vg 3[TECh

(Scavengersand decomposers)

fo—5 : uwe wR R smmEes (Trophic level and decomposers)

g9 e § <% Hobdl € & 8% UIve Wk WX 31UHed fhar axd € 3R vafed uerf & g

Y ¥R & {7 Suclel R 2 |

gy wRE | Sidl & dra fiRar, g9l &1 faaroer, ol &7 Yarg sdie & JEcdd

JIYT b UXGCIDRUT B oIy BH T 3R Ured UIRRefad fRifAs’ aﬁﬁa‘q’éﬁélm

3T UTRReAIS TH BT JAAHD ALIT HRAT A & ST & |

5.3 gIRReIfd® favrfA€ (Ecological Pyramid)

53.1 oflg wer & favfAds (Pyramid of numbers)

1927 ¥ AT Yeed A U J&d UHe Sdhidfol’ H Ugell IR dw&
& uRRefaes fIRIAE @ a1 &1 | SHdT B of fh, “fdr i a3 &
uTRReIfres T H @l saar & 3id § g1 ufl 81 € S A1 R H B9 9
$H g2 U7 BRA © | AT B U WIORIT A1 399 URaRT & forv I8 & ST
3T BIAT B | 3 U &3 # @Tel ${@ell & W@+ WY ST arel UTori &
e o fORIfAe @ Wy # Sar o 9adl & | fIRifis & dis e # vy wrof
BT R ver aesy SareT BT 7o Iy iR U ! I9v 34 | U fiRifas
J SNAT BT IRAT T HIoTH & STARIAT DI ST ST FAhelT & | Teed & faavor

-6 : TTcd
geed (1900—1991)

# f1fis &1 frm FoR 721 T kg fURIfAS &1 WA s U 9 81T <67 © | ffddie fiRifie

# 3ifdrsi @ ruIfad w4 | I T i T S | |

FgT 319 wrAd 87 k
o i & foRifael & ar % g ot
BT | foRTfre U ST OReAT 2 | 3T |
SR =St € ok ¥ U fawg | v A
forifre # IR PereR gs g g ok g

SBT MR HR B %|
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gART gfarvT : GIRReIfa® a3 4 Sl @1 gare 67
g & Wd DI WIel G B Sidl DI & B ORIAE # $9 UBR IAT ST AhdT 8—

fE—7 (@) : @@ g @ Sidl & G o1 Rfrs @@ a1 @q)

. faraerra 1 3 S1d fhy 7T Sial @ Hemsil & uive WR & AR fURIfie a9 ax q9ifsy |
gM & Wd & TRRIS fORIAe H uiye wRi &I R&ifved -d g U FMiRed 999 wR afe
| il B H@IT DI ST ST A1 ORIHS {8 39 bR gd—

fovifae gw g off geifar o
gHar 8/

10

90000

200000

1500000

-7 @) : 99 & @a # o9 G @& Rifhe

. g & B b YA 39 UIRRAfIE a5 & Sial &1 a1 e
. 7 q9 Al & TR R a4 & Sig g?

el ot aIRRerfres T3 1 aRRefcRl AT g%detd vd urapfe uReedrel 3 gaerdl Il
21 g B Hers T P Sild IT Al TR O © AT W&d & M- & &9 § Il O & | Sl &

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

68 fasm, ®&m 10

HReTT & forg Sredl © b uikRerfdes o3 & o uRRfT &1 991w @+ &1 vard fear Sy |
3MIT TSIl AT BT foh @ # U 9 Mfd Hall BT ST Bl Foflg & Ol 2| BAR <
P S8 G & A1 I8 B! bl ST ST & | W H Ul Dl I Ud I AE—urd Ri=rg
P U B AT | TSIl Tl R Bl Folig W1 & Sl & | 399 oI fafderdr &7 9970 a1 1 AeheT
2 3R WAl Bl yMIfAd B aTel Sfidl &1 AT urdhfad 7 9 FRifyd < 21 39 9eR & uMe
B I B oIy G & HB M UIRRAIS RIS o1 31 w1 81T |

|_|20 6

12000 90

150000 2000

200 1

() @)

-8 : d&m & fufie @) S @R R F) (@) s (@) doE (I sacaR #)
U AT STl & uiRRerfas fiRifis # 89 <@ 9ad & & wafie dive WX )R &9 Sid 8
a9 Al 3Tl WRf W) P Wid 2 |

. 39 MR R g9 & Wd » uRRefde fikifis iR I & fiRifis & te iR ford |

. fp St wIRRerfae o3 &1 fURifas -8 () & <o 1 8 | STefid Sidl &1 el
H 39 UPR BT A &9 & Wd § e foxgdr sRIT?

. g & W AR ey aRRefId o3 & fIRIffel § @18 U 3fdR 3R Tdh Fa=ar falRay |
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EANT Ygfavor : qIRReIfas aF & vl &1 yarg 69

. afe fORIfe &1 R el (-8 <) 8 oI g9@T 31ef 4T & ?

. SR IR0 H A ¥l T & IR Qe Slidd 918¢ |

. SR IR0l # fhas uye R 87

. U UIYh WR & Sidl &1 fbaeil |Aem W g uiye WR &1 U Silg R 7, & fiRifire
& foTT e T—3TelT fHidTed |

. I aRReIfe G5 H IcUTed! B FAT HH &1 Al Wl 9T 3ol TR Bl TATT HIs et ?

5.3.2 SgIedl @t YAHT 9 ofig we (Role of Producers and Biomass)

el Ol § AR I A UBTeT HeINUT §RT BIe -1 AIRTh] BT 91 Ud IAHI FUE &1 39
e BT Urfies ST (primary production) © | 9fT g8 STHIFT & & | Uil &7 foodt ffdaa
Y R fordT AT R el UrdfHe Icared Bl SRl & AR 81 fhefl uriRRerfres a3 & Icraan!
&1 AT ST 9R (biomass) 4T BEaTdl & | U &1 3R UINd WRi & o1y 41 Siig R 1 fdban
ST 2 | fHe W $ael § Uh WR BT Siid ¥R, 3Tl W) & |l G $Holl &1 9id 81l & | &
TR W BT HIo U &, T8 ddel oildl Bl T & [RS8 781 9= oiid IR & fORIfHe
| A yar gordr ® |
. g & Wd R ST @l Her & uiRRerfas fRIfAe e —ater & | a1 S9& g WR &

fOrfast # +ff v &1 SfaR g drEaR ford |
533 ofld 9k @ fovrfde (Pyramid of Biomass)

Ho TIRReITS TA & g IR & ORIAS & IAERV 39 PR -
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-9 : oflg R & fARIfYs (G wR ufr f&am. /1000 o e # )
@) STa @) g9 & €Wa a1 WA (@) BN Tl aRRefas 93 #

. fRra—9 (@) # TeY Y Siig ¥R & fORIAS # A7 DI 91 g A7 fgaily Uiy R UR 1

ST Fhdl 87 T PN |

. D aRRefde d3 & g YR & fiRifs & aig 31 a=dar ford |

. R ST & S MR & OIS @ AR SYHIERT & Ugel WR & ol JAT HIoH et 8T
BITT?
ST IR BT R T 91679 & STl 3 8 | 89 SId & b 81 9o | Soll el g |

. Siig R @ fORTAS BT SR STH Y fob 1 gl divep R 1 fora=1 Sotl et &l
grfl, gt a1 aget dive TR BT W A & ol e @& gnfi?

. I UIvd WX 9 g 9vd WX dd oiid ¥R fhd=r ufaerd ger 27 & fRifas & forw
T3 ST BN |

5.3.4 UI¥% WX @ GINT &l &1 a8
(Energy flow through trophic levels)

S TS &R Bl el a1 TR D
TR H S aTell Hofl Bl S1d BT 98 JRebd
2| 3T B9 UIY: SGMR 9 UIIAG Ied &
JER WR &l Holl B AFATIT YaTs bl G+ Bl
TN B B
& R BT Ao arel g Soff & uferg RBrE—10 : Wve w@ A gl
DT ST BR BT YA BN | wat @ i

B0 000100
")\ 15000
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AR drgl H, UTd 8 dTell AR ol BT ol T 1 UIerd AT YhTel Heelvo] §RT @l
garll 1 MRS ol § uRafid 8T & | g9 |l 10 Ufaerd 9rT el Sl @ arel urefie
UGN BT SUTT BraT 8 (1fd AR o1t &T 0.1 ufarera) | wrerfie Suraaisii § @iy gy Hio
BT I 10 TP 81 9Id ¥R # 9Soidl & ol 3FTel Wik & STHIadT Pl IUeTel & a7l & (3rerfd
Sl YR BT SEAT T 10% BT 8) | SHoll IR B Sear ferT—afelT urRkRefaeds a3 o
3T BT © 3R 2 W R 24 UfA9rd d & s AeIddiel 3 Ut fhd & | el § Uabrer |eeiyor
ERT AR Sl BT IV BIAT 8 RQIEIR—7 &I AGS o) | Holl &l HY A1 Alfdd harli &I g
H M I & Al B Oild & IRR A a2 Fdhd SRl 8| §9 UBR 37T WR & ITHE & oy
e BT i Fe RATST Foll SATEH! & Wk TR 81 81N | 399 Udh iR 97 Wee Bl ©
arRRerferes T3 favaer 81 fafdy i 7 81 S99 o giare] FHMaNg € | Holl BT Jarg Tl FHr]
®I AT B |

. |qERIa: B @ S| 9 fdhar dive wR Bl 87 U R 8l seT?
. fehaTReTa—1 H 37U+ fTclihl @ IMMER UR, MY ST WTel Gl 915 o IFH b Uiy
R A?
. O & WA DI @rel FEell H Afdan fha divs wR 87
. IS g & Wd H IATEHI & WR S UM gFedR TR 5000 fball DAl Holl &, 1 0.5 fdhell
DHART Holl Tb e @l | Afdad fba- R 8?7 TUMET HISY vd fORIAS g9 ras
SRSV (& R &R TR WR 10% Holl & ©) | FT MU gRT 9418 T3 @rel ST H 41
ST & WK 7
BIg I WTEl SRISAT SHoll & JdT8 HI U A1 S & | DT ST SHoll & Jd1g & Py A1
BT T & | AT el Ud ol & RIS ¥ W 8IAT 2 b SHoll &1 yare e & fa=m 7 g
2, AT UH WR Bl & < I Ul gRT SUANT H T8 T8 SHoll g AR FHoit 1 aRafia F&f gl |
UIYd WRI H ol @ Yaig dI &AM & oy = —11 $1 988 ol &1 Gl o |
wrd siiv gal a¥ fo—
. FT TR UG R R SHoll BT grd Bdl aF?
(@e BN 6 amI—3 # MU SHoll & AR & dR | eqIT fHar o)
. RIE—11 & JITAR Holl & Ydig H fugcdl Bl a1 JfHa1 il sri?
A
m

¥ 500k 75KJ 7.5KJ 0.75KJ
ICUCE || S & - | = | JTEIChH
SELIES] SERIES] SELIES]
Jasooks  Ja2ska Jorska  Jemska  Joska

Sifdw ufshard, a9, arufdre ueref onfe § ™ & w9 #§ &
-1 : wRRefos o3 A srgafa Soil &1 yae
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FgT 39 wra 87

rqafed 8 arel UgmRll | 1 Wrel $Rkdell U9 Wrel Sl Y 8 Fahdl © | 598 Uh
TEMERYT & qR H YA B HOR D (AT § ST AT | Il Yeb We Silel bl S&exvl o
T B

srgEIfed g+ drelr garef grerfie Syl Fdr fadra susiaar
&l T dld
S & 1 W T8l G Bl AT T8l Ugd UKl g8l SIaropel I Yo 84 arell Yeb HTe
ST VT 4T € T8l Soll $l A G 81 diod TR & o Bl D Uared I D
TRA U 2 | I8 IRH g 9 @ ol & sarergRad & o d glax Mded gdr 8 o
Ui T ATIA ST 400°C T Ugd S & |

g T fh ISP UI¥h WX | 3994 91 fafi= Sifde fhamstl & gRT &1 & w0 | Soll
qre} e ST ©, 1T 81 S79fIrse ygredi & w9 | Sfidl & IRR I S garf fHad WId 8, S9H
Al SOl Bl @ UR 98 S Oild @ BT Al Il | 9 TSIl &7 ggiaRvr § 31 Siidl & Wioid a7
I T ®Y H FHIBROT BIAT ¥&dT & | GATARYT & 3oifdd Tch] T Sial & Iufire uaref uq
JEARY F YT S dTel Ul dcdi & dhIhROT bl YI¥h ashi & ®d H 31eyI+ fhar S |

54 9I9% FH—gereyf @1 garg (Nutrient cycle-Flow of substances)

3MAPT ATH & & fb AR gl R 41 ¥ 1% I Ui Ofd & | I I qaiaRer 3§ 314, &d
T G ARAT H UG A T | S A B ad ShauRAal & IR fFEir F F e | fadt Sha
& INR H sl dadl @l NG fharil gRT A= yeR & ugrel S— dreiggse, e, adr
arfe &1 fAATor BT 8 | ST TPIBRUI— BIe b, ATgSIol dh IS & Wy § il 2 |

wid gl Tle #e—

. gl R HIa Sreadrss ¥ wal—dal urg il 27

. BT Sg3iiaarse I fob fehamsit & fAdordr 27

. rel # wrdfe @Wrer uered B ufhdr & helawy g1 27

. el SRl @ TRR I8 Wrel yaref $¥ Ugend &7
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r o Il_[ !’H
LI ™

"" :EIEH:.- I

argEfea gla

“ gret gl g

9 v e R gcgrfed &rd|
qretl BIdT SIgdlFaIsS

fRfA—12 : SeT TH

. o <EaR 9at & argvsa § weA SEeffaars fe—faa a9l | ugaar g7

U H BT BT A, BT SISIAAES & AT ah & wU H FofdT I8l © | B U TehreT
HeAToT fhar # aRpHed &) Hda ergsiiaags ¥ wfed @rer ueret g491d € | 39 yarelf &1 ¢B WrT
DIAT, AT YR A & o7 § =g &1 ofran € | fobeg 71 1 draf-iep areif & a8+ 4 dre
STgRifaTES U aRgAS ¥ dell Sl & | UTell 3R STl @l v fohar gIRT 1 S Ssaifaarss
IgHSE H Fell ST & | g ST Ul ®I @i § 99 Hraie garef Sgei H# ugad © | 3 W ged
STal gRT Ja $Iaf-d uarli & sfaeed ¥ (Ul iR STqsil & Jd IRR U4 3 & Fe 3Mfa 4)
B SZRATTAGS IRHEd H el I & | 39 TSR YR H HE BT Uh ash defdl &l 2 |

55 gIRReffa® a3 & 799 &7 gwa@ly (Human intervention in ecosystem)

el ot TR d5 IR A9 oy A8 | UG STAIdT 8 | HIed & ADhIHRYT Bl & o
AT Srared SuMt & Qrcafdd SUANT & UATaRT H H1ee & IifaATgsl &) ATAT 9G4 o) B | AT &
g1 H BIET & HON B AT W F BT L 2 2
wid gal &% 3 dle -
. e srifdd Tedl W 999 &1 Ufddhd g41d U<l 87 g
C e e e e e e [E]amt e
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g & Wd & T S Bl IGex0 o Al A9 30 HrIs & (oY TN Ui &R & by
STl BT @& R AT 2 |

. U R IR I UIRRIfd T IR a1 991a gsT?
. I g9 & Wd &1 AT sfEen | B 78 gonfa &7 Sfta wnfie 81 e dr a1  nTe

. Prearel Tarl & T I I &R 99 b 9y F 0.01 AT RIfe STHT 8 SITaT § 30
g= & e | fbds AT ifere STHT 81T ? QR B8R {3 ST ot 30 Uil | uTed g
Bl W 7, AU BT RIS 3ud IR H ggadr &7
B9 S & fdb T Ugar arel dbiel
3R e Sial & ga & ol &1 @1 aRE 3= _
Tl 3 Y R T, DA, e | T QU ¥ 9 el U e U & | AT

BB TR BT Sedl IgEes 8 Sl § feg HU AT T el I < & ¥ faqw

FT TR GIT 9P Med § IS <8 o £ S AT T T § SN STeld aIRReIfdd dF @ By

1Y T TS et T A B 3 AT Siat @1 3ETdl W fAudT yHe STerdT § |
3 Sl oiR waelt o W JHae ggand 2 |
HH—FH I Bl gIRT AT BIHR S B! Bl WA dTel AT 3R U & INR § ugd A1
g 3R om® T N I FRA T
U {8 AT O o 9 96 Hee] H S W8 O 8 a9 el & Hifae gd atie
ol # gRac 3 FhdTl © AR HH STed $HH 8 Fohdl & | W ] ®f e | SUSs, a9
IEA HIST BT B | 31T YATARYT BT B Uga™ dTel B dRIDI U A1l BT SUIRT e o
TS ¥, HH I BH (b1 S A2y difds SHRT JAiaRv iR g4 GRIET I8 9 |
. U BR T ATSAT & U A & W& & BRI YR Pl 8l X8 JhAE & A
ISRV B IR H ford |
. UITGROT Bl B | g2 H 3777 B I+ T T 2? ford |

FIT 317 Wrad 87

. =l Taferor & W Sha—<ig Ta—gR W iR il geal & ik 5d € |
. iRReIfie 3, ardRer & Wi Sifdes iR Jifdes geal & ol \H<aa 3 a1 oJawen a1 oF © |

. I ) U, R Sl Dl YD FeIVUT §IRT U TAT By 3 Silal & oy @rer feifq
NS ol @ vU # gRafid axd €| o I IS ¢ |

fely DT H YT FIY0T gRT HBIEfH ARADT BT 9941 Ud 6T GUE 39 Y BT uafid
I B |

. T el el § IATad Pl BIShR FHI Sild IUHTE © |
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EANT Ygfavor : qIRReIfas aF & vl &1 yarg 75

fody urRfRerfae a1 & Sig WR, g T o ol Gaweil sifhel &l qRRerfdes it
@ gRT TATT ST 8 |

=y wiRRefae &3 & Sares! & o wUfie Sared & afuferd sia ¥R 2ar 2|

foreft uTRRerfare a3 & die, uTed 8 arell |IR Soll &l ST 1 UfTerd WRT UhTeT Heeiyor
ERT WTE $Holl & U ¥ URafid & & | Ul ST @ daTel reifiye Suiadrsll 3 @ gy
WIS BT VT 10 UfA9rd 81 Sild YR | 9gardT © |

SiraenRal & IRR AT § &1 o1+ arel Il & Uhfa § ahiavor gidT I8dT ¢ |

J&q Isq (Keywords)

T
1. a8 e g7 ax e WNBILY
@) M & TH U TR T 2234 IS, 56 el 3R 3 MU I&d & I Holl &l ORIfirs
BITT—
(31) e () Seer @) emaareR () fdTd & '

(i)  gol, TH WM R IY I8 & Y s W BHha I 378 | HB &l § IH W B Dl
AfRAT afq fa@rg o &1 | 39 QT &@ell H ATRRT 4y «R R o—

@ @re e @) s (&) wfdet (@) = | Pz 2
(i) TP P & SNaT—ah H IR I[ARATT g— 37T, AT, JUT I TR | AfG IHDT 37T,
SaT 9 =T ARl fHvl 3T Sfig & IR & e QNI Bl & Al SADT Siia-T—ash
fopew wiRRerfae o= & q=1 8-
@) T @ < (#) (3) =R
(v) @1 BT Afe fll 99 gl § ARl diewell fafear aara R &1 Si—
(81) Bl IUTGH d¢ SIY
(@) ®Iet BT THIY g ST
(@) gER ufErl @ = 9 e
(@) PIS IR BT BN

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

76 fasm, ®&m 10

(V) TS T g G 2 | BT TMER RS9 §9 $s 399 & ©7 H HH 3 & | 59
gfshaT H 97 Y3iT argHsel H 3IR (aeIy, WG Tfe Fedl # el fdy Wit €, a8 |y

gfehar g—
(31) @rer e (@) @rer Siret
() gerat &1 s (]) Sirad =

(Vi) TP areld & UTRReIAS T B GTel ST B [GRIR STl dil, BIci—ael Asforl
A B Al TP 2 | T8 U UIND WX 3Tel UINe KR Pl U &8I arell Ioli—

(31) & B SITgE () rferep B SITgef
() FAe g+ < @) ®f H, BN FIWH B ]

(vii) BT = & STal &1 T H 5567 BT @ Ul 453 SITSAT, 23 US 9 7769 SI<] UTY
Y| 9 I &7 Gl WAAG Icare BRT—

@ T & ARG Sial w1 afffera Siid R

@) T & I aafodl o1 afffera g R
() M= & A I3l B Aiferd Siig 9
(@) dad T & Ul B AFAferd Sl IR

2 g & Y R TP YBR BT BHa ITIT ST & ¥ 89 T © | 91 I8 [H] W SRge
B AT 87 39D foIv oIl &1 AT =T 2°

3. foet IRRerfare a3 # Sl & Yarfed 8idl 87 U ¥l H JASSy |

4. FT BT If gl IR ol & 9 H dhad A9 3R gRafadl 8 I8 Wg?

5, F1 BRT ARG B qIRReIfd a3 9 o1l & WRfdd Jare H Bl drEr 31 SY? STVl
Afed Wy |

6. 37T U &R TR ST SHoll S WR & Sildl BT AT DI dA YHIfad dell 27
Hetg H HASSY |

7. DTS TAT SaTERT IRTY I Agsat @1 fopanett gr wiRRerfe o3 # uRad= &7 <wiar 2|

e : e # et oAl # Ry MU effes dae sruwd 7g €, S e W R 7 f3ar S|
A1 B I & Qa1 A 6 v miRRIfae G037 §av 9 98 1 ©, 91 &1 dTelidl & 3iids
A T A T BN |
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MEYTI—6

fag[d gRT Td gRues

(ELECTRIC CURRENT AND CIRCUIT)

—.hllllh.‘]
3
|

HHHNL

Ul wersll # MU B T fAgd gRuer a9 AR € | 97 Y U dR, UH ded 9 Uh
I gRT gt uRuer 941 Fahd 27 31 39 1 Bl fha UaR & Sieax e dad 87 & W fb
3ITUhT IR BT Dbacl Uh & FYH bl SUIRT H ol 5 |

9 LY H B9 fIgd &1 B3 SAURISA & IR § ST | Y SId & b fagfa a1 @l
# urg ot 2, RerR fagra ok ary fagge | Rer faga, fagd &1 98 oy & R fagqa smaer s
e W ReRr w&d € | vy a7 fagga # figa smaer wforefier g € s o7 fga gt o=
Bl 2| ReR fagld @ aR # &9 qd detli § ug 9 2| 39 UIS # 89 9RT faga
& IR H & T |

6.1 I%g?f &NT (Electric Current)

3TST &H U fhaTdhelld &1 Wl 3 fIgd 9RT &I SqEROT Bl AAST =]
BT T BN |

fBgreerg—1

LIS YT : TGN AR, e DI DId, AbS! bl B AT UFd, Udh fdgfd ded 3R T A |

Rerfd—1 :FRE—1 @) & IR o fagga uRuer g914 | $8H FASI IR &1 78 I U A Bl U
DI T U god D A1 TSR URYL Yol X | gRU GRT BIF UR ded BT faciih] b |
FT 99 STl odl &7

Rerfi—2 3@ P & 9 W IR # T Uf=aer St o b foE—1(3) & femar i g1 |
gRuer qof €M &R ded 9ot I =° IfT L ar w=Ai?

Rerfa—3 :uRuer # 7 FAN ORI & 919 RE—1(9) H QWY 31 AR, SHTE 8IS < | 3ffd gRuer ger
83T BIs < | 1 VAl RIf & ged STet?

T A= L

LY AT N

T — - AN
It L B =

B e
Lo o
B

N

Rra—1 (&) frE—1 (1) RrE—1 (@)
3T UBR 3T RIdPhT, B BT B, BRG], Na- IS BT ITINT B I§ TN qlexl Fhd o |
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B o1 o 19 uRuer Farell IRl | 9[S R Ui &1, 3fedT ST aATeid aRi & A7 81 Big
3 ATAS axg Il SURIA &1 99l ged STl oTar & | reri Ul Refa # aRuer # fagga amaet
T aT8 {911 [T whlae & BIAT © | UR=y [T faefariE yaref 7 SuReIfa 4, sferar < gy uRuer
$I Reafc # 77wt &1 yar8 ¥ ST 2, 3R 9ed T8l Sfel uTdT | $HUR QU 7T JART # 379a gRT off
g I3 BT ATl 9 [IgareE a1 &off 7 qic |

T HE Adhd & D gD 9 yard B & ROFH ¥ fIga o1 &1 vae @ urdn 8, Sidfe
fageRIEn arrfd @eres 9 uamrl & Sl fdefd 9RT &1 Jarg el 84 <d € | € Y8 b aRge yars
faegaamT &1 71 afew fagla mawii &1 BT 2, T SR faga @l 9RT a1 Bl & | IR, |-t
& forg g4 fagd o1 &7 yare ) $Ed 2 | I8 S UaR © 59 UPR Sd & 981 & HRUT oI
IO B B | T W, ST BT A, AT B AT b Y ¥ | 39 UG H gH fIgd & g
JIFIROTRAT DT T & fory 3T Foeul GRRURT BT START X3 | &9 8 & 599 gaR urit &
frell uared @ o1 BId €, 9 dvE fASiell & ST &1 B, Fifh fAstell / faga @18 uered 781 7 |
Ifery RTF R o9 & w¢ §T U ¥ U YaTE 91T BT B, de gV IR H | fagd &7 9=
T8 fewar afes 9g@ v& ar 2

fIe[d &1 98 |/ MM (charge) & T ATAD B - BRI A=E WX Ae—AR
Bl 3TIUReT BIC & &AHA (cross section area) H H SHIg TRIRR (1775—1836) Y "BTEX
T 2 TERET & | Y BT AED Bl & | AR Q el | N P S soeeref &
anaer feft ot A t Wb H yarRd gar € df S9 arddd FA:#?%T;'?W%%T
# yarfed g arell fagd ORT &1 719 86, - '

fIed ORT, [=Q/t v . (1)
%WWSIWWW%WAWWW%IW@WW%I

FAI. (1) & AR, §H HT A © fob o1d U dTeld & AU BIC H H 1 ADHS H 1 FHallH
SR TR 2, 79 39 9redd H 9 vaned fIgd gRT & A4S 1 URIRR HEand © |

1 TARR = 1 G| /1 Abs

BN BN TP B! SHTS Hel—THIRIR (mA) FdT HgehT TRRR (HA) BT 4 STIRT fbar STem & |
I mA=1/1000A =10°A

1 nA=1/1000000A =10°A

T faega uRuey # fagqd grRT &1 AU 3R @ Hag e 1
A fdar ST 81 I8 Yeb UAT SUSRT © Sl fagfa &1 A &l S
YT B | 3MIeR @ g9TcAd R &I 9d & eFTHd "R 9, G I [ e =
FOTHS RR BN A & ROTHS RR A ST o6 21 369 =
Rty # a1 &7 vaTE 3Ffier & g Td RR | FoTHs RR @1 = 99 ;rma-cs
@?ﬁﬁ%laﬁﬂaﬁqﬁﬁwa@wﬁ?ﬁ%sﬂmi
3RTIeR BT uRuey # gHer Sl 8 H & FAIT fbar I ©
s SHH & MEHTH oRT FarRd 2| m;zﬁqu;qm;teWr) il ??‘E
oo
1. o faga aRur # 04 A &1 fagd a1 10 fAe I& yarfzd &Kt 2 | fagga uRuy 9§ warfed
faeT amaer o7 uRHTT ST SR |

2 faera arT & AEE B uRameT forfy |
3. AT BRI fAgfd uRuey # IS 3RfeR &l AR HH H SISl SITga?
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fage grT v giger 79
6.2 fIgd Ry & gcab

el faegga uRuer & |l AR, f9gd 9o, Ra=, amieR, drecHier safe f[agd gcs &1 |
2 | B9 ol faea uRuey &7 IRerdT & fofg fagfd o gRT <2l |ahd © | forad |l geapi &l 1=
gl g1 ueRRia fvar Smar & (ARM—1) | 37 1 gcdhl BT SH3ST Hd 9D IfATdl 3T TSHhI
BT AT ARIEE BT BT T BT |
aRo—1 : g ooy & amw d Wy s

faeg Tcw fer forg fage T ferT forg

e “H = % S

1. FIT MY Bae fagfd IRYL # o TR BT IS 9dT Fadl & & S9 dR ¥ fIgld gRT garad
B &1 & AT AEl? Ife 81 a1 Y {5 RE fIgd aRT & ydT8 &1 91d IR qhd of

2 19 el T @ fagd & FWe H I R fdSTell & Sicd o d & Al 99 g & fofy
T DSl AAAT IR DI fHHl I BT ST § RAF ot g2
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80 fasim, e 10
6.3 ﬁ@ﬂ faTq g fagar=iv (Electric potential and potential difference)

3ITUT 3 e Sita 3 g4 BT 2 f Ul &1 9819 Wad 81 S2d dd dTel o 49 el
Tl dTel 99 DI IR T9 TP BT & Od I DI QI ga+1l | UM BT del FH = 81 Y | AT
U BT Ig YaTE SEIaR & HROT 8l BT 2 | 3R I Y8 9 I STRI Y&dT & od ddb Gl aal
H U1 BT T A 9 8T ¢ | SWIGT o § S g9 I 4 T9 BT IR U= Yd1g o 8l
BIAT T |

S UBR fagfa uRu # fdgqd imdell & yare & fog fadwEaicar (potential difference) B9
MATIF 2 | gRYY F favaicdR & HROT & A} BT Yare 31fdd favg arel RR | &9 fava arer RR
I 3R BIAT & | A2 D 39 FaT8 DI [defd 9T Hed & | fagfd fa9aiaR o1 MR a91e X@ T & fog,
& TP dlecol HId & STANT HRAT ISl 2| 9l T Jd TP YR & dlecol AT ol & |

ﬁgﬁ' a4 (Electric Field)

3T T & &5 STl DIy A JATIY G WR I ATHYUT 3fal UfTHYoT ge] Bl JJHd
FRAT B, fI[a & P & | I BIg 97 A q fbdl fIg o <am gamm 2 | A1 596 aRi
3R U fA=[d & S~ 8l I © | §9 3MMa¥ & e fdgell W faga & a1fre e ) de
W YE HH BN ST & |

T fagga e # Tl fovg R Uabis &119eT T R UR 98 FSTaT 9t & 3TgHd el
2, 98 I9 fdvg WR fagd &3 & iedl e © | 39 E A S & | 3AD] A15d Je / Bl

%IﬁqWWﬁW%F%ﬁwmwaﬂ:gﬁTﬂ

F
faega &= @ daar EZ;

faea &= # foddt fag P R fAgd fava S9 &R & a_IeR EFTT ST S&TS o4 A &l 31Hd
4 g &9 & S9 g R oM # &1 a9 |

e q AT DI A A faega &3 & (Bl fdg T o 3 W i
HRAT TSl © | I SobTg 3MAY Bl 3fd I [Agd &F & 9 fdg dd
H foar T B

o <V):% _= . ()

dleer’ @ 9 | & fawa
S.I. ugfd # fawa &1 A5d S[al / Heird = diee 8T | fara & A BT A T |
S UBR al fagai & 4 &7 faga favar=R, &1l &1 98 A
2, S {5l g9 3TaeT T U fa=g 9§ fa=g R of 9 & forg b Siram 2 |

ol faega uRuer # <1 fa=gall & dra & fI9aT=R T A1U7 b IUBRYT ‘dlec ey’ §RT fdhar
SITAT | dlecHier @ 9T d RIR BT MR &I 81 I8 Ial & gHIHd RR A T K0THS RIR BT
Ul B FUMHD RR T FAMCR HH F ST ST 2|
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fage grT v giger 81
faer favaiaR @1 ¢ AEe f dlee BIAT ¥ 39§ §RT quiAT =
ST © | +

Y ST & b S 31a1 I & g1 RN T favg skoncdd
RN & fa9a &1 gt H 318 sia1 & | aifd, Sid g4 e fagd uRuer |~
T g7cAd RN A SRoTHd RR 61 3R 910 € a1 fa9d &1 719 o4 8+

Tar ® oY fava uad (voltage drop) @&d & | [ + _
7o —10V favarR & < favgall & &9 2 Hell 3 Bl of S H fg_s - qRuer F deesex
T B fopam e | (voltmeter) T TG

6.3.1 319 @7 95 (Ohm's Law)
e ] 1827 ¥ Aifciep dsilf+rep SifST ASH 3 = febedt faegar aiRuer # fawreier,
gﬁ faga afcRTer 3R yatfed g aRT & 1 H Awaeer Riud BT o | 59 w7 3
._J" B
\ I :

T @ forv &9 < e fohamdaa oy |
SifSt ATSAA 39
FarHeTg—2 ] X Eip
forsy % fay IR ve aRuy daR w 55 8 o HP3NRH

PV | 39 uRuYy & foTu U 05 Hex &1
qTghIH BT dR XY, Th e, Tdh dlecHiey,

TR fagd ¥ e fava 15 dlee @1, &
3R 2 |

T Ugl URU § 89 Had Th Il

BT ST B | aRuer § XY & gared & |—>—T"‘-(NV\K/\A/\F1 > @Y S

qTell fIgaeaRT @ uredie [ & fog arfier &R

e

R & R & d= fdvaioR vV & uigais & | ©- |
foTg drecHieR a1 JNT B | fors—a : 3 B PRI BT TRU
3AG YIATq URUY H ]I o ity iR

S YR XY H yaifed 8 arell fdgd aRT 91 59 d1d & fqwdiar &1 719 S1d BIfoTy |

S ISR A A, R IR ¥ &1 gRu 3 ITART ) XY # yarfzd e arelt faga arr
o XY & 9 & fovaiar &1 79 o arefi—2 7 wRy |

foaiar v den fagd o1 [ & 9% o & folg V/I &1 A9 a7 817
V T 1 & 9 % G 9o 59 UTh B Ghic BT Ul I |

qR—2
®. | gRua H§ I el | ATEHM AR ¥ yaIRd | AshE aR b R V/1 diee
DT HE=T faega g (1) BT favarar (V)

AN |~
AW IN |-
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S99 fehaTehelTd ¥ 317 Tqd o V/1 &1 A9 o1 41 81 &l
2139 UBR V,1 I o # fe@m ogaR 4 fdg 9 Jore arell o
AR VT Bl & | i V/I U f1ad S1gurd ' | Adtd ar & R &
g favarR V Trde ¥ gard g o & FEguTd Bkl 2 39

AN (V) —> _

3\ &1 fom P 2
A Vol
V=RI (W&l R T fardie & 1) e >
JYar, R=V/I a1 I=V/R ... FH1.(3)
I8l R Uop i 8 R IR &7 Uik ®ed & Uik &1 SI e
AEG AW (Q) 2 | 991 (3) ¥, IS fefl g @ M1 RRT & g &1 favaiar 1V g a1 S99 1
AWWWH%%@WWWW&IQW%HW:; Eﬁf

TR (3) 9 W = & ¥l ok & yarfed "
B9 arell fagd aRT SHd UfeRY & GohArgure) B ¥ | r
FAM faWaiaR W Al UfeRTg SR 81 Y T faefd &R arel
RE Il € | a8R H Pg dR bl fagd uRuer # faga e
BT TSI AT IS A 8l ST & | AT P dleedl H
a1 @15 uRad= fhy uRuer @1 faga arT & PRI &= &
fore SUANT fhy ST arel rgua &1 ufRadt ufaRier (variable
resistance) H&d & | 39 ﬂﬁﬂ P gRT f95& (rheostat) W
PE ¢ | :
ge:  URRE® PQ,R, & ol fava iR arT & &= di=n O -1 o K

T I, Th—2 H UelRid ¥ s9d ufoRwl &7 si1d

DI | §TH 7 U &, AATq P: Q: R &1 BIIT?

PITTR (V) —>

— N Oy

UTh—2

6.4 &RT HfavleT T areidar (Resistance and Conductance)

AMRI: 3O <@ 8N 5 e_f & fagga uRuer # %l A R &7 SUANT BIaT1 8 ar &al
Ul AR BT, VAT RIT B 27 37T A o1 Ahd 2 b fhedl fagga uRuer # g&=1 arell aRT dad
fagd fava R & 81 wR=g uRuer H SuRT g1 UfRe W+ iR &<l & | 99149 AeE & aR
TR &7 UfCRET BIC AR &1 31U feH BT & qAT FHIE o els & Alc dR &1 URRRT Udel dR al
3ULTT HH BT & | STy URYY | AIC UG HH oF s & AR | &RT BT JaTg M | 8T & | 37
R & fagd gRur # IR § @M a1l IR @ oS U9 A W A9y e e e 2

el arere # faga ufeRy, 7 erggal R iR @var 2
. D DI TS [ S FATGUI B B |
. IAD B IR FHIC B &Fhel A & FSHAFUN Bl 2 |
. AeAd b U Bl Upid |, AR
. TP b dqY TR
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fopITHATI—3
qleld P oTETg TR

100 WHY. THT Uh Udell ATshIH Bl IR o |

IR & a1 RRT @l faga Arse # oY | & 3= {6
TR AT 83T I 3R IFH Pel Vo 7 a1 |

319 39 Aol B8 H o 2V dTell 1 Ao, T 3THIex
3R TP dlecHiey & A RETAR Sied’ Udh
Ry g7 |

aRuer ol 8 W $9 dR 9§ ¥ared 8 <& faegd :
gRT 3R g9 a1 RRI & 919 & fIga va &1 A IR %3 @) 9 W |

I HIR < TS UfhaT BT AISE BT SYANT BR AR BT oHTs 80 THI, 60 THI, 40 T4 R
20 . BB AR H—3 @F) W |

ARO—3

AR & & 18 () fa=ga g (1) faega e (v) iR (V/I)

3 (1) 100 cm

80 cm

60 cm

40 cm

20 cm

3 (@) | ITIURT P P &AGA

Jdell dR (100 cm)

Ael IR (100 cm)

3 ()| IR &1 uared

AT (100 cm)

PHIIR (100 cm)

el (100 cm)

IR @ AR & T8 & 91 IT% g9THR 39 QT & 91 Fr=e Wi Hifor |
FIT 39 U & R, [ & STIHHAMURH 87

Tdd TN B JTPee] HIC P &TBT GV

100 WHI. AT FHA oTg ATl AP & QI AT 3Tl HICTg dTel IR o |

U U&h BRD IR DI ARE W HEGR 919 3R IR F Ja1fed fdgfd gR1 g dR & aFi R
@ 9 & favarR &1 79 AR pHie—3 @) H WY |

AR &I HICTg 3R AR & dre H | Wifid o |

T X b A1 AR BT IR BIC &5thel Udel AR B JorT 7 31fdi 81T | gfiferg sarer
3TIIRY HIC &FABe & AR H Udol AR DI =T H YRS HH ST A7 372 MU &RIT gTar?
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Fed®d drR P YRl @ FHld uv
. TSP, BIUR, Wlol & FAT T d AIClS & dR o |

. UHh Uh PP IRUYY H OIS 3R IRvii—3 () R |
. foa IR &1 9ok 99 & § 9 fod aR &1 9a &H°
AT ST &I & ggErd Y I fo,

TFORIET R o€ e (1)
Roc% ................................... (2) (@I IR @ U IS BT &FAHe Udel dR I 3feH 1T
Mma@=
Rocl/A e, (3)
SIDCIH R=plA ... 4. (4)

JEl p [1) Uit ReRrics 2 o4 =meld &1 fIgd AfoREdar (resistivity) w8d 2 |
ARG &1 SI AFd H—HIeR (Qm) 2 | I8 {1 uarl &1 sfieefrs Jorr gar & | argsil
qerm FAstEgell &1 IRESHdT I &4 il &, TEdT IRER 108 Qm | 10°Qm & | SHIfOT A
g & e a1 B 2 | Y§ a1gell @l IRRear a9 W 9¢ Wil 8 3fR a1 &9 89 W
HH B O & | U= Aserrgedi, S s, A onfe &1 afoReresdT a™ wR iR &l § | 381
PR & b e a1gell &1 STAnT fagd swas, SReR onfe wm= faega ame el & faior |
forar SraT € | faea 9odt & dqelt & T § UHAs SRes org BT 8 SUANT fHaT S | g9aT
UIRTY Td TTefid $2a BIAT & | BIUR AT VIAFRIA ST STANT fAgd Heror & oy SU—ART 89 aret
IRE @& fmfor # fasam S 2

el uarel @1 fagd ufiRIuSa SHa! TS g 3Ty BIc & &he WR R T8l Hdl,
Fad uarf B IPd W R FRA 21 IR B U IR of e aws wdhie 8 qor e

IR BIC HT e H THieh B | — 10

E PIUR
/ dEr |0
a9, ufeRer R=p— T
A —~ sifrm — 10°
qfd 1=1,A=1 £ 0
R=p )
. . . 5 — 10"
3d: Udhldh oIHlg AT Udldh WQT dhIc &AM dief dIN hl -
Ry & S9 IR &7 URRESAT BT ¢ | Ea: — 107

faera ufcRIEear AT 9% @1 @Teldhdl & GopHaurdl sl o | Ep ST
R gerif @ gfeRIgsdr &9 Bl B, 30 ardd 8l & | Sdid Ifd s o |
fRIEreB T dTel Tarel fagfaRIel 8Id € | ®rs W1 uered qul wu | g Areid
31raT fIgeRIE TET BICT & | 9l Alelhdl d Tl HfREddl & TR 0 107
gerelf @1 e | § gt o wehar 8| ReE—6 <w | 6 : warelf

ATIPdAl DBl dedl hH
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TETENUT—1 : Ife 8Q TR aTel fhdl IR I fgel &R U VAT AR 99197 SV fSRAdT &5l
Ugel ¥ I 81 A1 $9 T IR & UfoRw o grm?

g ¢ feur T B R =28Q

9 IR BI AICTS I BR &l SRl & Ol 81 &1 AR (V) FeiRd 89 & SR IHa oy
3N T I 2 | TAT AR & STURSS IS BT &Fhel AT 1 Sl 2 | o fs 89 o 2 fa—

IR I THTS
yfeRy = gfoR®Gdr  x
AN bl AJUE] dhic &Ahc ) ( A
i amefy ofars 1/2 !
R=p—, Rgm=p =p
A AT IR BT &B 24
R 121 ] 11 1
R A P 12 2A
R [p 2A} ‘pA] 4
v n JR_82
w4 4

Jd: AR BT =T UfeRIE 2Q 2 |

6.5 HavrEn &1 GIreT (Combination of Resistance)

o 6 g8 uer ® fd fagd oR1 & gare & folv g qui uRuer &
3T Bl & o 9gd 9 g vce SuRed 8 8 | oI ufeRes, fag@
Iod, o, A dR 3Mfe | 519 fbadt uRuer # fagga oy & FRifd & & forg
T ¥ 31 URRIY & SKHTE [l ST & a9 foRiEi ol uRuey # 9+ qT UhR
J HAIa faar o1 dedr 2 |

1. O Y FASH 2. FHEAR hH FIToT

6.5.1 St HH AIIoTT (Series Combination)

Sig fobell faggd aRuer § ugel UfoRT &1 kT RRT, gk @)= r@_|+ — O
IR & Ugel R ¥ Sl od © IR TR UfCRE &7 §axT RRT WA
R iRy & ggel RN A Sl <d € | o T G ®I A0ihH 1 3
HAST Had 2 | 39 HH BT &H MaTIHAT IR 9¢1 Fhd ¢ | 34 AR A—
TR Ygel UIeRIY & Tgel RN vd 3ifod gfoRkie & gur RiR & #ea
3MIeTEHdT AR o, Raa vd gRMM S <d 2| Ry e

fay 77 for § N9 ufoRer R, R, 9 R, SR e A Siig g For7 - o H <o
21 I BIE el IR 34 T IR & FaIoH &1 39 TR URefid ax < f& aRuer # gy
HT A URARId I8 A 39 3fdel URY BT oI Aral IR IR H&d ¢ |

i SR qely RrE—7 # fagd uRuyr 3 garfzd faga gt 1 2 O 99 fdgd ot 1 9s
gfeRy # 9 warfed s8R | o/ {6 g9 oG § 6 fhe faga uRuy # e fagsil & 4= &
fOaiaR TRT—aTelT BIAT © SHflY URd YR il S1ofishA # 9 € ST fawaiar T JTeT—aTerT
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BT | Af gfeRier R, 1 faWaiar V| 8, ufeRer R, @ fawaiar v, €, gfaRie R, &1 fawaiar v, &,
A & 9 & AR

V=IR

FF V,=IR, V,=IR, V,=IR, oo (i)

g Sfishd # ot favaiaR ys Uik & favaiar &1 Sire giar 2|

V=V +V, + Vo (ii)

SR &Y TQ FHBRON (i) 3R (ii) ERT

IR=1IR +IR, +IR,

R=R, +R, +R,

rIf Srofisps # S &1 A1 SH A UfoRTEl BT aROmH Uik 3961 AT 816 2 |

SO HH | o ORI & g IieRTg

R=R +R,+R, 8@l & |

sofisee aRuer ¥ U U &1 I8 Bl € b S1d uRuer &l o o/add &1 el 48 o
AT § 1 aRUY T ST © SR uRuY &7 3 DI 31add I & 8l HR Ui |

S UBR diecHiex g 3RfeR ol Al IR 81aT © | 3iex &7 UfoR™ 9gd & 8idT © gdifory
I gRuyy § oft B § SIeT SiaT & dife S99 O 1S ad gRT YdTed 8l | Sidfd diecHIe) &l
gfaRIy 31fdd B & BRI W FHHIAR HE § I fHar <rdr & dife o9 a1 SEH 9 ydied
=i

6.5.2 GHFIGY 54 WG (Parallel Combination)

19 faer faegga uRRuer § 1 UfcRel & ugel RRT &1 : R,

U% fig iR R RRT ®1 g g W el &rm & ar a8 L s i !
AT FHIIAR AT Bl © | 39 HH BT 8 ATaeThdT AT . B
STAR 9T 9 € | T form—8 # I ufRelf R , R, @RI R, ()=
P MR HH H SIS AT 8 | Fao § dext, Raa vd
IR ff SireT AT & | U UfaRE H HEE faudiaR V 2 | HEH T le:—©+
dfd T Ui Uik H qaTE BT aTet] ﬁgd RT TN —3Tel T Rrsg : AR 5 3 aEe
g1 | Ife R, R, @M R, ® a9 1,1, vd I, 9RT Ya1fed &,

|4 |4 |4
T ol & W & SR gk R, R, T R, # 98 dTeil &Ry 11:?1' IzZR—z, 13=R—3

il SRR 31 g SRRE R A A =

forg 1=1,+ 1 + I, (TR FAINSTa 2ol 4 4§ ol fIgd oRT o1 7 YA UfeRe
garfzd fagld o= & A9 & dRER Bl & )
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ST s g Sl s WA § o Uik 9ad JAfedhdd ufoRe | A1 &1f¥e sram
2| T FAFIOR % Ao H Jod URRY o & =AaH ufoRe | f &9 8T 2

fevales &1 a9 (Kirchoff's rule)
o & SR favg A R 1 gRT 3T & 72 fdg A 9 1 a1 o 91 (1,1, 9 1) ¥
ECASICIRY
e fig A W, . L
I=1+1+I,
I-1-1L-L=0
fdfg B R eaRTI,L,d I, g% fAercl & a g7 &1 A R | 981 81 rar & Sl ae
@ Yd o | 1
ffg B W, [ +L+1 =1 : L
[+L+1-1=0 1, B

A FHIBRYT fpRAI® & Yo 9 BT T WU & | 3 fheeit & SR el fag
TR A aTell gRIAT BT o7 TR IRT 99 375 ¥ S aTell aRII & IRThel & aR1eR 2T g1

aRuer & bl g UR GRT BT AU &1 BIdl, dfch Jg cld Yaliad Bl ¥&dl @ |
I 19 3w TRevT 7199 & Sgadt = | 59 Ud 1 a7 9 fw a1 arr R ded 2

aifev -
TERT # Aoae & fory S0 o9 # FAIRTT LED ded! &) oS! &7 SYART fohar oar & | afe
T W god TR B 9N df R AL BRI B A 2 | 9 R®I? IS TR 'R & SuSRor A Sofy
% | AT fhy ST ar @n gr?

qeT -

1, FAF yerf & <1 IR H A U gdel 9T SA-T AIeT 81 iR I WA fdgld i | |arod
o T 81 a1 5 9 feH faga aRT S ¥ yarfsd &R &R i

2. 27 9§ e gU a1 UfoREAT A 3R B & UfGRME! &7 31urd 1 : 4 & URuer § 10 TR
PI URT yaTad 8 ¥&1 & | IS 9 S URR™IDT ST FAFIAR $HH § SIreT 9I¢ dl §9 aHl
UfCRIE®! & g8 aTell €1RT BT U S1d DI |
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ISTEN0—2 : A Iy Ty faega uRRuy & 71 uedi & IR 91 difoig?

(@) uRuT &1 JoI URE

(@) uRuy ¥ yaid o g arT

B : (b) USCl AHEMIGR A H HANTT UfoREl R, g R, qod R &I =l B |

D= ==
| =
-
(8]
_|_
[\
(V)]
>
Z37
7
Il
S
=
[s+]

AEHR 8 H AN UfeRig R, Td R, & Jed UfRE R, 3@ R, & e ol e 4
G €1 Rd R, T 3@ o R B1T—

R = R, +R =7Q+48Q = 11.8Q
(@) fIeEga 9e R uRuy # o fawaiaR R, R
V=6 diee S SN A
Jog TfcRg aRuer § = 11.8Q
3q 3 & M & AR
V=RI, I=V/R I=6/11.8 fly =

|
!
A%

O\t

=0.508 TAIRIR =0.508 A

B9 30T QI Siiae H dg VA UGV BT IUIRT R & ol [deld Soll o
BRI B © AR BB FHI BRI B & UA 89 § UGN & IRI TRE HH]
- Pl HEGH PR Fhd © | IaeRUN: 3, g ded ol |
STq fodl areres | g T yarf2d el @ 9 Bo fdgfd Sl &l 81 8l
2| T BT B oIl eI & H F S 2 6 It 9 8 U B FHh 2, 9 8 A, dad b
wU W G ©U H GURT 8 Tl 2 | oy fagd Saf
@1 B S Foil § wUIIRT & A 7| faga & g9 % 3 X

TITE T B A OIRT T SR T ATIRT JTd W & | IR o R

BT T BT T AR & S W §| Y

g & AT 99— A 6 R 9RRM & e ufoRes Tr e
H 1 9RT t HHUS T Yaizd ol Sl § a7 UfREd &

RRI & dra favaier Vv R far a8 S S By
-9 : [a &1 du oM

=
HFLFYY
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Td t Ahvs § IR H g8 dTell 3N = &RT X THY
AT Q=TX1t e (i)

faaiaR @ gR¥TET 9 ¢ 99T H Q AT &l U R A S RN a6 of ST 4 faeam 1
W=QV

BT (1) | Q=1t, AT W=VIt e (ii)

JoRE® R H A9 Q & U R A T RN d& oM # fhar 1 o ufcR # S+
ST & ®©I H Udhe BIaT g |

qg L (i) W & H W H o™ R H= VIt ... (iii)

gfoRIed H t §9 H fIgd gRT [ §RT S~ HAT H =Rt (379 & M V=1R %) 34 5[
B I 99 Bed 2|

ESRRRUIC RN N
1, feRTE® H I~ ST H IHH Yaied &RT [ & @ & AUl sl & | i Hoc I
2. yfeRIS # Seq~ ST H UeRIgd & UfRE R & SThAMUTT il 2 | 31ifq H oc R
3. UfeRTE® ¥ Iu~1 S H URRE® H GRT Yarsd o1 & q9d t & SFHATGUR Bl © |
AT H oc t
H=TRt oo (iv)

6.6.1 I%Qﬁ' sTfaT (Electric Power)

98 R o W fagga ot f6dl o1 gaR &) St 3 wuidRd 81 ol & faggawifcs dgar
21 TN TR H PR B B R DI AT Ped 2 | g wfe g awr &R fagd faiaR &
OFAH ST Brell © | T fagga uRuer | Sl 81 @l &R &1 11 fagd erfda sed © | faga wfe
S P I T IR B |

AT b B faga aRuer 3§ V diee faMaidrk R [ TURR &1 9R1 Janed 8l &1 8 al t
Hhvs H fagd ol g1 W= VIt

ﬁ:1®Wﬁ§§ﬁgﬁW‘[€rﬁ=KzV—sz[

t/
9 faga wfed (P) w=d 2|

PZTZVI .................. (V)

faga @its &1 SI A5@ dfe (watt) T
T (6) W, WHT t W AT g§RT URUT B U BT TS SHoll Pxt & S VIt & SRIeR & |
H=VIt 9. ... (iii) &

. H=PRT [V=IR]
g @1 wud H &1 89 kWh % a1 gffie 4 <9iidl 2 |
1 fhadie ger = 1 gfe = 1000 dfc x 1 ©el
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= 1000 dfc x 3600 WbS = 36 x 10° AlC ADS

= 36 x 10° dfc THsS

= 3.6 x 10° Sl

Wi H @ BF aren fAgld ot & A ?q Fr=forRad 3 ugad avd 2

2y faggd ol (g e H) = ([Aegga Sua=en &1 | x f[9ga Suexvr o wfed (dfe
H) x gy (g H) x AT @ | /1000
JEBRU—3 : T BR H Ufcife 60 dic & @R ded 4 ©c 3fR 80 dfc & &l U 10 & & oIy =t
S | A 39 BR H U HEM (30 &) H @d B arell fastell &1 e qan] | afe uf ghe e
BT T 2 T, T
8l © 60 Al & IR dedl Bl IR T T STel IR b eI H W Holl = [dgd SUBR B G
x fdeg[d SUBRT @1 wfded x FHY x {7 B H=AT /1000

4x60x4x30 ..

= W=28.8qﬁ—c’3¢em28.8ﬁv—cﬁm€aa

3R 80 dic & QI U@l &7 10 €S qP dol W T A H Td FHoll
2x80x10x30 ..

= W=48?1ﬁ€$%48ﬁo—ch€n—daa

i 1 AEM H @d fI5Tell = 288 + 48 = 76.8 I
1 fhardic ger 3rmEr 1 JHie &1 Jed = 2 3.
768 I BT Hed = 2 5. X 768  153.6 .

IETE0—4 ;B 4Q IR & ufd AHTE 100 S[A & ST T @ 7 | IRkgsd & R W
forraT=R S1d BT |

g H=100 (S[@), R=4Q,t=1 dHTS, V=72
S @ AU I & JgaR
H = IRt
IZZL
Rxt
H 100
I= i m=\/3 TR =5 TR
31T M B FRAHR

V=IR=5x4=20 dlcc

IS : 99 # I S TG B! o4l Td Udell IR BT 991 BT & ded S 3iaX I g QAT IR
BT & & I8 980 BT § Bdd B 39 TS & IR IId H 3T idTs P Bic Bl § ford
T HSel H IR AT D |
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6.7 &vg fAga uRuer

AR W A fIgd wfdd &1 smyfid
T aRi (H49) & 9T Bl 21 I8 TR
R A IRF arelt arRafT & IRY ugerdt oo
& | offet T o IR fagaa TR deefer | gy w——o-o1— [ o |- &
2, el A FA [ FT AR ISR AR T g
BT 2, 3R & T HT R ¥ €IS IR 2 o R
2| BAR 39 ¥ fgawy arR vd S IS
aﬁzﬁaﬁamﬁmﬁzzovﬁw%m T
AU IR HIEl A BT g9 TR BT §
T T @1 Ud UET | Sisd) A 7 Tie AT ST ¥ | 39 fIgd Wiex & e
@ 91% A9 Raa I SISt ST 2 | g @1 9 311 g g 9 SaRiF dR 9ad
Ugd U ReR 999 9 RO fagld #iex @ed € 9 8| ¥ uRu # iR
37T AT | ST dTell T W g2 & oy S0 WISl & A1er 297 THH H el
ST & | 59 geeA™y fAgadd aR IR SE™IF IR U ¥ 31 S 8 ar giRug
BT AR IR B ST 8 AR Uk # I 984 AP ORI 981 I © | §9 BRI
aRuer # T IUBROT AT B 9 & 3R WY # AR 1 S0 81 Al © | TS fhdl U=
o1 JFeraT ST & AR BT bl Bl & FOTA®T I Tl 81, STV & foly TMAFIH, iR,
3IRIRA, oIS AT BT a1 BIAT © | e uRuer # frdl FMfde A4 & it A9 @1 faefa a1 gt
Bl & I WSl AR & a9 H gig Bl © | 399 WSl R [Ueel S & 3R uiRuer € ST ¢ | BRI
FURE: 1A, 24, 3A, 5A,10A &\ ATl WS SUANT # form Siam 2 |

fISTel SaaTed HId | fAglaeRT UTad! 8RT & W@Rey 3 U BRiT © | 39 UHR Bl [Igdemr
@ yaTg @ e AR agerd W& § | 9 AC (alternating current) B8 & | BT SUANT & oy 5A
3R e START & foy 15A &1 UImad] &R &1 Maededl el &, [ Mgy 50 gqi o |
A AT e I~ BF dTell IRT, IRT BT 98 WHY 3 oraa! f3en F9d &l 8, 39! JMgiT
0 Bl BT 21 39 faxe T DC (direct current) B8 & |

6.8 fAga gIifT § ¥& G arcll AIgEEr

ol o g9 axan fohlt faega ulRuey & SrATaer=l | STg—ude 37erdT AR & BIRUT 37T
T BT WaRT YEdT 8 | ORT ¥ ATRATE & HROT g sed ) o 9ahd 2 | gferg e wawr
@Wﬁw%mﬁwwﬁmwﬁﬂ%m
Rera qAT @[T BT AT g ST 1M |
Sfd g wa & IR 9anT # o =y |
ERIG T AT IR R 9ae o @1y |
3T & AT geeAT 8F R IRUY &7 Rad Rd 48 9= <1 A1 |
gAS R H AT yared g 3Maedd &Har ael WS dR BT IUIRT BT A1 |
a1 fIe[a USRI & ol AR 3/aed I =12y |
fasTell & Redi T IUBHRON BT ITANT el B | 9 |

[oo\
\O/
/[oo\
\O/

HPYBHU
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BY Y Iidd F¥Il P el

1.

el fagd 9ea & o 3 9 0.5A 3= &RT 10 " (™)
fFe o vaied 8l 2 | fge aRug A yariees |
faeg amaer o7 uRHToT ST SR |

faar a1 8, 1=0.5A; t=10 min =600 s ’
Q = It
= 0.5Ax600s K
HH R < {)-
= 300 C
Bl a1 & 1 m &fd IR &1 20°C TR Igd U™ 26Q | A TR BT AT 0.3 mm 8, a
S 1Y W 1 &1 ded, UfRrISdr a1 57
f&ar a1 € AR @1 Uik R = 260

3x107*

L 4

-

I d=03mm=3%x10%m, r= =1.5%x10* a7 IR &I &als /=1 m

3fd: FHIBRY ¥, AT Y o1 & TR B dgd UfaRIerdhd]

Rrr®  26x22x1.5x107* x1.5x10™
7x1

p =(RA/]) = (Rnd*/4l) =

AT BT B PR W §H U Bl ©
p=184%x10°Qm
9 UPR AU Y AR @1 91g $1 20°C WR I JREBAT 1.84x10°Qm 7 |

o # R, =10Q, R, =40Q, R,.=30Q, R, =200, R=60Q & UfRIErDl & 9 fd=It @1 12
V { ST fBar ST 21 (a) gRuT # ol ufcRig T (b)
R,

gRuer # yarfed gof g ORT r 8RM?

A AT g9 uredshA H AT a1 ufoRige! R, @ R, &1 i : ’
el gour ufeRie fre ufoRir R, 2, 8T uforenfid avd | b
€| 39 YPR B9 Urdshd H | e Uikl Ry, R, d9r +L
R, @1 BT 370 oo TR et HioRkTer R gRT HieRenfia T 1av @
FRY ¥ | TG THHOT HT ST R W & U B & -1

I/R' = 1/10 + 1/40 = 5/40; AT R' = 8Q )

i UBR  I/R" = 1/30 + 1/20 + 1/60 = 6/60; “'“‘%_
I R" = 10Q

9 UBR, Bl UR™, R=R'+R", R=8+ 10, R=18Q

fagla oRT @1 A ARG o’ & oY 3 &1 199 ITANT B IR U BT B |

[=V/R=12V/18Q=0.67A

N As
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4. el fagd sea<) # a1ffiea™ Ao &R @ oy 840W @ &% & Hoil SUGad sRil & AT
360 W @1 &R 9 I HHY W Bl & Sfd d199 ol &) e B | afe figd | o
dreedl 220V 8 A1 &Ml ROl ¥ g a1 Uik F1 Brm?

B ©  WHIBRYT  BH UE S © (b (IR e

P=VI

39 bR fIgd ar1 [=P/V

(@ o9 dY9 P S IAfHad §, 9
1=840 W/220 V =3.82 A;
qe faggd gt BT ufcRig
R=V/1=220V/3.82 A=57.60 Q

(b) 9 AUT P &R I B, 99
1=360 W/220 V=1.64 A
qe faegd SwaN) o1 ufcRIe
R=V/1=220V/1.64 A=134.15Q

J&J Jsc (Keywords)

©in AN gg9 oar

. el arere # faequRT & vate & forg Us qof uRuer 1 sawasdhdl el & |

. ol areres ¥ fagaaRT &1 aRHTg fAggd Smder & a8 #131 & Sl Aield & bl U fodg 4
TP HHTS H ToRa B |

. el fagga uRuer # fagdaRT &1 AU+ amier @1 Aes & foar ST © < 6 uRuer # 2of
HH H FAIRTT B & |

. el fagga uRuer # fae[quRT & yaTe & fofy fawar=R &1 srawadhdr el & |

. T fagga uRuer ¥ faggd fawdaiar &1 A9+ Te ISRV, dlecHiex gIRT fal ST & | S fh
aRuer # FHFIGR HH # HAIRId 8T 7

. 3 & % & 1R bl fagga uRuer H FH1H A9 WR &1g & aR & & RRI & 49 favaiar
qoI SHH yaTed 8 dTell fag]aeRT |HEUR 81 § | V ocl, V=1R

. gRT UfeRIE— B =ele 1 Uk I8 <oidn & & a8 oue # ¥ fIgqd o_1 & yarg &1
foRTer =T B1 39 R NI ST 1A 2 |
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p T JATJUTIDdT ReRd & oY AT @& uarel &I [Agd UfoReed $&d © | I8 dad uare
@ g Td ag R R a2

Sl 59 § FARTT iRl &1 g IR R=R, + R, +R,..... BT 8| 507 %4 3 FAoad
gD GieRY F qEM [AgdeRT gaifed gl €1 IReg g% gl & 4 @1 favaiiR
STET—3TeTT BICT 2 |

1 1 1 1
AR T Uredehd ¥ AT OfeRiel b7 ged Uikl = 5 T T gy e o @
T TS YRR §RT ATl fIgd ORT Jarfed el 8 | kg Udd YRR & <t
favgell & 9 &1 favaier 9= 2ar 2|
98 R R W fa=a Sl {6l o)1 UR &1 Sl # SUidRa 81 Sl 2, & faga wfad

Fed ¢ | g ofed g ary ok fAgqd fvaiar & UM%wd @ a-TeR BIAT = | P =VI

1. 8l fddey gaax fora—

P (i) 9a¢ b 91 3§ 9 BIF AT IRV g BT GareTd o |

@) DSl BT THSI (@) BRI BT IR
(|) a™ BT dR @) @a D B
G) BN fagga uRuer # faega o1 &) 7 & AR are 35 7 |
(@) dreeHeR (@) smrex
(7)) smeMIeR @) 37 9 P T
(i) o & M & AR fHE Irerd AR & folg V derr 1 & 4 Hee
(@) T Irfa gud B @ vs 9d srua ?

@) B rId B ST @) STH | PIE TE
(iv) TP AT SUBRT BT R 22 M &, fa9a 220 dlee € | IUBRYT DI fdgfd A o
SileH TR 984 dTell &RT BT A9 SITd HIFTY |

@) 5 A @) 20 A (@) 25 A () 10 A
(v) fr=fafed fm & ey Ry &1 gou gfoRig 2m— A e o

@) 25Q @) 20Q (&) 10Q (]) 35Q
R I @1 gl av— |
@) SN B 3 R AR BT R o = i
(i)  FEFIOR A H G ge ufoRet # yarfEa e ORT BT |
(i) IR B GUT BT TH KWh H AT o H 3 3 |
(v) IR T H TG oTq BT ITART # o S 2|
(V)  TTAD BT AT GGT H BB oo ¢ Sl B |
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3. gRRuey T JHTdT Jod Uik SiTd BIFTT | (8.33 Q) W
4. TS FT 2° I8 fa gt &1 g9 g 27 Ar—MYW—] ———B
5. A & 9 BT U wreat # foIRgy, ofik Ve s

[ & 919 UT% Wigdx G & o1 68T Bl Qi

PN |

10.

11.

12.

13.

14.

15.

16.

17.

18.

T g 97 U fAFIe H 2400 J Sl QU AT B, O SH dod Bl I AT DI | (40 W)

Teh fagra Eex T W= 3kW, 220V 3ifdhd € | < Ry 7T et &1 5 I |

(37) fa=gaeRT (13.6A) @) Brex BT UfRY (16.12 Q)

() @ @ B8R Afe 1 kWh & foIg 1,50 5. Tl 8 @R 8Iex &I 10 T IRl Y |45 %)

fa=ferRad vt & SR R |

() = faga gRuelt # oroft w9 FaoE &1 SUART 99t T8 far S 2

(i)  fIgd awdl & dwgelt & T # ur: gEHrE STRed &1 € SUART R AT ST 2 |

el fagld 99 & avg # 9 0.5A fga rT 20 e @& yarfed it 2| faga aRur &

garfed fagfd aMmasr &1 uiRHToT @1 BN S1d HITSTY? (600 hHelld)

U% ER ¥ Ufifed 40 dfc & IR dcd 5 &, 60 dic © 2 9cd 6 ©S, 80 dlc & 3 UW 6 ©T

el & I S BR ¥ Teb AS H fobhaT @l MQn? Al Uab I ol Hed 50 U BT AP (44.4 Rs)

fa=ferRad vt R faaR @iy |

(i)  3FR ol BHH H ARG N gedl § W 3R U ded WRIG 81 ST AT 3T dodl TR
FIT Y9I GSIT? Tt B |

(i) AR A H FAIRTd 09 dedi § ¥ Udh E@RIG 8 SY d1 9T YATG TSTT Tt e |

A 9B & 41 eI IR 1A SN | (8.66 Q) AV
40
A ————B
20 40
MV
8Q)

3R BT siofispe uRuer # faggd 9l §IRT 6 dlee AR 2 3R Usel 9cd & U 2 dlee
BT fdidR ¥ O R dod & U faWaioR ST SIRTY | (4 dfc)

qT At IR RS UaTe, TS doT @ §AF © (bl faga alkuer # ugel 21ofishd # 3iR
R TR B H AT fhT SIra € | 1ofiehd dor AR hH It H S S8l &l
U T BT (4 : 1)

9V @I fHdT 9 @I 202, 3QY, 4Q, 5Q TAT 12Q & URRRIDT & A1 Aok H FAIford faan
T | 2Q & RS A fhae fagaer yarfzd @R | (0.34 TRiRR)

3o BRI ¥ fIRIAERT & S U41d UR B B dTel USRI Bl FAT JHY I B b
fhd PR BRI BRI &7

Y Io9 IR 200V - 100W 3ifdhd & | 399 ded &7 Yo fha=m g afe U 5 9ed, 4 g9
% forg el A a1 fdai fagfd Sl &1 @ud BRM? 50 U Ui AT @1 &% A o T
@Y BT TUET B | (400Q, 2 kwh, 1 3.)

2Q, 3Q G 5Q & UM URRIEDT BI 31T [HH UHR FANSTT B [d o Uk 25Q 1|
e geTR faany |
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r ar
HOE41S
(L1Fe ProcEsses: NUTRITION, TRANSPORTATION, RESPIRATION, EXCRETION)

|1 Folldl § B UihaT] S UivT, gRaed, T4, Icoid sTfe BT § Sif 99 silfdd
e & forv sifard € | 59 ufsharett & Fare= & foru o1l & sasasar gl © 3R I8 ol S
AT o U Bl 2 |

. JMUBT T AT B, FIT G Tl Th a1 ATd A ol U hd 27

g @rel Sirell § A1 e fbar € fb R S ST & o dig €1 e wu 3 Ao &
AT & | STH UbTI HIATT BT UfshAT §RT, AR Holl bl AU Blafd Ugril & 47 I 8Idm g,
gfeTy S8 SUTed el ofidl ¢ |

TG S STTd H SUMIT, SAedl R R E | Sres! iR SuMiadel & Sifdd
ufsharail H AT & A1 A HB TR HoR § O P qryor @1 ufhar 7 | srfererer g
(STUTEDT) ¥ UIYT BT Ul ARV HB AT USRIl F YO BIAT &, Sd— HIa SIS3ifadgs, Uil
S | 39S AU STfSepier STl (STHIETS) BT UIvoT Sffeel Uareil S drdigigse, e s
A I BIAT 2 | e 3R Sgell § diveT ofR S A o Sifaws fhamett @ forg faey o7 =
P AT B |

7.1 3T @A T fABNT (Development of organ system)

odl DT H THT BIRTBIS & AdS! &FABE AR AT
@ AU DI AT BT oAT| BHT U8 U b BIRABI
ST 91 Bl 8, SAPT AAE! &bl AR AT BT AFUT
AT & HH BT ST & Ud S0P feR B hAi B AT I
& 9 IS ol B |

. fr=faRad IT% g &R 91U & A ThaiRier
WId B TS ¢ ST ol T aI?

oS
L

S

N

w8l et/ rIdT —>
w

SIRIGT UTP BT AT B IR 39 grddt b afe v
PIRHRT ST BT ABR 96 ST & Il SHBT Ada! &b IR
ST T U Tl STl & | Gl Reafey # S1ep! Siifae e+ < A SRR WA R
@ foTT anaeyd T T q=m | A8 e o g1 WY & i
aRRef qgaIfie Sial § B ¥ SO SAGT bR -1 : DR @ T T W
godl Sar & fhdl 9y erearen & qiR ITaT A BIRrabrai &P IR AT BT A
TP G el Ugd U | TR G B 91 I8 91 2 [ IgpilReg shal & ;RR a1 Wi Sk

1
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97

918 ARl & e qe § A1 el e €| 32w W9 A A 3R Sbl ST 8l e
R A RIS dol A BRI IR D D ol FE JAIRATY B &, Oid—

— NIRSG RIS & AAg & URA &% URd Je AT IAfId B ¥, gyl & fory sifaRead

&3 BT g+ |

— T Ul el &1 Saegehd] forde Ay I el Rl uaref & GIRY &3 =1 Uaredl &

IRR H doN I AT |

— JTITIHATIAR INR § TY0T HH DRl & (oY oIl Ta&Tef S TS BT A, THIYdT I8

BT BT 3N |

— e afafrard iR SHS forg rdme uRRefoat &1 g |

ST fAPRT & Helamy g4 U AR &8 Siial & INR B ARaHT § ok 1Tl § | SaTevvl
& foTu Oiul & gaerer Geayer, uRaed ofe & TwfRid T3 ol 89R IRR & U4 o3, 3994 o,
R GRETROT T4, IRTAT a7, Sqoi= oo afe & FoiR 3d 2 |

A9 9 UlY & ISTERVN I B9 IgHIRIGIg Siidl § Ao Tl 99 a9 Sifde afshamil &
R H S BT G B S U 31 Bl 7G| AIO B JAUBI I Yo BIDR [T A Sl U

HRT qAT IR Uil & IS I ISl 2 |

7.2 59 H Gifad FIHITY (Life Processin Human)
7.2.1 UTET 3K € el ey (Digestion and organization of system

reated toit)

Ao & 3agdl BT ST INR BT EHIT Shofl o
RO 1Y I@1 # BT & | 12T 8 IRR Bl g, A= Hee
3R TTYAM F9TY G | W Soll & SMITIHBAT B & | ool
AT B AaId] il PIETEgSe, UIEH Ud gl & uge I
uTe BT 2 | g9 N H g fUwell et H el 7 &R
wRieror AT fhar 8 (ARRIE # 39 e & &=q & fafy
QIENTE TS ©) | $7& 3TATdT ) B 31T UGl &) SR R
IRR BT B § O U, ofgon, faerfid anfe | om dR wR
UTee &) UfhaT §RT g9 9 @ " Jad § 99 IEd 8
SHH IR B (ST e UhR A [Ierigd BifRrwRil o
TeRAl Bl IMYfT B U 7 | W gareif # SuRerd et
ATH® DT (BTEIRTSST) DI SR T THT BIRTHIRI ®f
BN & | Ife 39 | 9! A3 Ua e A | &4 81 5
AT $9d] G ARGES BT 81 ST & | HRSh I SIHRR B
SART | HEaT DI UlhAT ART B DI FAAT THIRT BIA
2| SO0 B @ &1 U BT 2|
. RIT AT 3R Y feefy Rerfer # g el 27 g

HOHZ2S

ie
TRYHT
SIYWTH
/ IGIEE
RER
e TS 3ffa
T
B 3fd _—

-2 : 79 &1 e 93

9 3D FIHG W B G M & Bl § Al R BT 57

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

98 fasm, ®&m 10

TART UTe 03 9 W9 9 §8 ¥ AcgR dd el Uh ofdl Tell 8 T 38R Tell H8d & |
JMER Fell Bf CIIR H 3MP IelfId URd UTs Sl & | SHH a7 SH® 918X ds YR & Urdd I
g TR €| SMER oll ¥ S[S! Ul Ud JMER Fefl & fafi= Wil & a1fdd <9 ures @l ufshan
H HEIE B 2| TEY WO & Al & Sifcd I A, BIC A AV3I H G B |

. A9 & 9 dF & O § SH-d 9 AR BN AT T47 8?
7.2.2 9rg9 @ FiHIT (Process of Digesation)

2§ 9I9 BT T I AR & TG W IS BT I I 81 STl ¢ | R &I 919 R et
gRT BIaT 2| 9N 48 ¥ &g aR UMl U8 Wil & R 9 O SIIST UgRd © | Ao | 1Y S
qTel T MG HERIESE IR AR dI fhar 8kl 2 | afely Uh fhaTdhard gRT SHGT T3 _d & |

ferarmema—1

39 fhaThard & B & oy &H SMET =T+ (A aTell) 5. BT 3MET, T dIdh) UT+l, &l
RGO, $TOR 3R MRS & T’ (1%) B SR SH1T (SH GRIETT & Ty 37 & I W
3MMY Il §U ATael ¥ BT 11 U 31i uReam a1 w1 &1 AT W &R Fohd 2) |

TS IHd AT DI T IR T H "let AR SHD! ATS! AT AT H W/ BT IR0 PN |
MY ST & T fhdl WIs uared # SmAIei| & °ic &1 $8 o STal R GRIEv fdhar Sy R °rd
TSl ®Tel 81 ST 1 ¥Crd SURYT 8| 319 &1 A% WREHferl o S & AR @ AHfhd BN |
URIH YRG! H TS & blel Bl 20—25 o Slel | 3d & WGl Bl H§ & U IR IHH 9]
$ IR AT ] AR (YD) Tel | R STl IR ‘P RG] DI ] Az Bl | @' W@l H aR
el ST & | 319 QI TGl ®f I < IR QT 8¢ @ 91 Qi IREAerdl # A @ gi—al
< STeTaR TATd I |
. ® IR @ WG H A IRl B bl ¥erd a1 SuRerfa giidar 87
. U1 1 g3 BNTTP

ity I Al udl oY & {6 IR & A1ead Nl 3felld, &N a1 SERIF H aR &l
TTg feer 2|

fopaTeemI—2

fhaTheTd—1 & TRE & T didx H g & IMC B bl AT URAT of | 3d A9 AT
WREAIT PR I8 P, AR T AHIBT BN | ‘P’ WREell H 8—10 §a 71g & IF Bl Slel | W'
NG H UG gF & Al BT Glel Slel (Fed! ¥R DU G BT el U UMl I 9 Rl H
SRR bl TIR BN) | T IR 1 ARG T STet | T UREell H 37C & bt Dl 20—25 4
STAdR R AT &1 UrgAfordl § R fefl § 3R o™ &1 6 a18 diFl RE=fordl 3§ e °rd
@ {B < STABR MU JqATHAT BT Gl DN |
. @, @, AR T H F fHAd el °ie 7, fbad erkiy g fead Ierii= i &7
. @, @, AR T H § 59 wETell &1 9 W @ SuReIfa geiidr 27
. UAT AT GRAT BRI fob A ATC BT HIeT o TR W1 QT W&ol 9 TRIETT Athel gall 3R Teb 3 I81?
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g 3R T WAl § dR H U S dTel fARNe T=ags’ &1 e WR 91d 8311 | 399 89
P Tbd © b 59 ‘T~IsH &I fhareiierar ve A¥ad aregg § 94difde el 21

9 R Il §g ¥ g & a1 Fq A1 39 UIIsH & 91T | Sifee Uar € 3 Avd
ucrel ¥ 98dl Sl © |

FIT 319 SATd 87
Raga) arel e & Harl R TIEH B UNE @ @

T 1822 BT 91 & A 9 & Bl BT Mell o T8 off | I & BTl # S,
M & URT AT IAT | AIET BT 3Tl Y6 g3l AR I $¢ Aol I Sidex dM, A
BT AT BRA B | 39 SRIF SF. EF = <7 T1d df b 89 o R #ifed & Uc § vg
9T Y87 | 399 I Uc | ol SToTdx STHII hT I 918x {HdbTell ST AdbdT o7 | STHR & I
P YUTT BT AT SI. GHIT ofd TII Tb bs Irod g IR HRd 38 | =24 9T {6 ue
H I STedl ured @1 ufshar B € Sd Ue & 91ex gl | SHBI AT o b ured
H o Tare arel geref R faery uRRefy o wawr sarer fhamehia e & | 9919 & 31—
& AT Uh S dTa BT AT AT 3 8ed URIF F @R il | GHTSelsl AT
U RIS garef 31 T fhar 8ik 39 SHRe S’ AW 33T | I8 Ueh Urad UwligH & 3R I8
TR JMER ATl & AI—T 3 6 Sia1Y], Had q Uiel # grr offar | oR § SuRerd
THTSIS] & HRUT 8l 85 e H d8olld ok 31T & | 89R IR gRT Bl 3ifg & o1

THTgeSl Afdd BIAT © | GHIgelSl U I8l dfod g UilgHl &l Uh 9E o |

NfABTY TroTTgd W & | AR IRR B b HIRIGT § & By YwollgH U1y SI1d & |
IRR H qEe AT WA DI YihArdl BT U=irsd A i el € | U~isd d fo e
o7 BId & | ISRV & oy g9R SR # “ufta e UrogH wifad gr 21 I ufa
ST 31U ao | T I[AT WIS TaT |aHhaT 2 iR VAT {B Hel dd B Fhdl 8 | DI
¥ rfad B dTel Trolgd W & SATereR Sifdd fhard v 1) € | urad @ oy @8 wred)
TITgH JAMER el & dI8R 99d & AR $9H Ugdd o |

7.2.3 Grg @ @7 #rf (Function of Digestive system)

3d T 1 g H T 1 UfhAT BT AT {63 | STEReH 1 AT H TolsAT & |ra s8I
REdT 2| SHS! AQUREl H B Ha@dd AR Bhold | Ao I dgdl = | 39 Ulhdl &l 84
HAHAT (peristalsis) HEd & | Tel, IR g BICT 3ifd & RRI H ared Siki |¥a g gl 8 o
Ao @1 FREd AT €1 SR Tell # T 9edl 8| g | Ao I+ (pharynx) & 81T g3 U
STRY “Tefl TRTHT (0esophagus) @ IRT T H UEAdT ¥ | AR @l Ry # u1g S arelt i
& 19 H IR TrorgH Uftad SR B SIaaiRS afel B 2 | S qRegd: WS &1 uTae 28Il ¢ |

AT # B aTell fshamall & WIog ugmel TT¢ &d SIET 81 SfidT € | J8f 9 I8 Bic! 3ifd H
ST & | BICT 3ifd 3MER el & Fad oIl W1 © (ST 20 HIT) | Iad AR IR ATERAH
F IS urad TRRN B | 39d T wifad urdd ¥4 Aferat gRT B offd ¥ ugad € | e |
HIAT Urerds 39 H SURIT AIfeyH dIsdei-e I BICT i BT AedH &N 8l Sl © | 59 &R
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AEH H YIS T B TrorgH fharsiiel 81 Sid € 3R wreiegse, a1 IR UIdH & red & Ufdhar
guf Erefl 8 | AR JMER el § B8 UHR & VA yared ) wfdd 81 € Sl SRS T H1H dxd &
(T STETT 3T UHR & AT ) | JMUDBT SIS e N1 s J&T 91y S+ arel ged sial (e
w9 9 Siamve) & Sifde ufshareil |« 9% ures ufshar ol 8Ril & |

T 3T ST 87

I ¥ e aTel 91 ¥ HsY, f2ftas iR arsus e UroligH 91u WId &
3R T HHLT: PAIslsse UICH d Il &I Ura 811 © | Yof aree | |Io & 93 3faaa
BT JTEST BT 2 | T BT 3T o7t H, Sifed drafgigse o Hs, IR BleEsse o
TSdIST H, g1 I aret 3R Rl # 98t oI € |

Ipd A o7 (Bile) &1 A1 BIT & | I8 A1d il & gRI B 3ifq H ygaar 2 | BIel
3ifd ¥ a1 @1 9 MiedTg T & gRT BICT MieTdll # cedl & (SRR UfshaT gRI)
SO I R UwoiTgd ATsUST &l Y41 9¢ ST @ |

BICI 3ifd § U9 gU WIS BT AN BT 8 | $HD! J<INP A8 J! g5 sl o |
S I 83 Aaall Bl g9 arg M (Villi) B8d 8 | $779 I & J[agdl & eyl & forg
[ |aE SuTe Bl & | BT | T gAT WIS R URae O3 ®I Hed & difef~>l 3R
ST arfeferal # S © | 8IS offd # Sl 1 @ A= A1 Eanfyd 8Kl & | o gareif @
3FaRNYOT BICT 3ffd H &1 8 UKl & 98 991 ifd H uged 2 | J2f AMADBIY STel BT AT
B ST & | TRR &) fafa= frameli & forg Stet weeayut faeimres 2 | smfid Ao a1 /e 8ikk
FB I, AAER (Anus) I IRR & d1eR Fha Sl 2 |

FRIT 3T S &7

AN 3ifdl H gep uTRRerfces G 91 g3l & o S1f&epler Siary] € | g9 3ifd d &=y
S oAl @ Sifad gfshamell @& BRYT uTe @) ik gare wU | el 2 | Hieid & B
3G ST B UIEH [T 8aR IRR H 39 SHaT[si &1 SURT & BRI ITART W
H gad O & | 9@ Sifdd fohametl & & 8AR 3ifd | ®s I 9T 99T & S— gssiod
Aenrgs, M2, IR oS | 7= # SEt BT offd 91 oifd & sl © 98! srfrsa™ D
TET UE S | §Wad: g § I8t Aellot BT uTe grar o |

. U1 3T AIGH YRR H PB—PHel Ugadl BT 3R Hu?
7.2.4 GRFET T3 & el GvaI¢ 3K 7% P1F (Sructure and function related to

transport system)
BAN TR ¥ T B3N A AT Bg YR & Uardl Bl URIS &I W
I YT UG IRIBT gIRT BIAT & | B9IRI ATell & ol I8 OFd O fb Yo Aferat
H 981 & 3R I8 Al 2T A ISl & | W I8 gRN off & &R g6 & a1
G g ¥ X Aferdl 9§ B} 98dl & AR R ggg # Sr@awiiyd 8 ST & |
3T TeThR ITT—3TelT ATl BI AT Ug=T 3R AHHROT 3T TR BAN IRR H
T DY 8T & 3R S ey @I S R YD © g b qEy @ forg -3 (@) R
Tt 97 aT | Bd (1578—1657)
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UgEdl ¥ |dl WAl & SR U WY Y IRR ¥ I & g8rg AR Tl §91 | §HdT
Y & wY ¥ gl Al & fAfers gd qme e Rifdcis o faar o gaar 21 S
ST ARG A1l & U@ IR UANT & gRUME § I8 efid gen o fh Rl # ared 8 8
fRY <o v fem # qgar g1 9 aRomd | ywifad grax '1d 7 YRR H ad & 981 srid
IRIGAROT I AH & T s YANT YO (Y | §7 TP YANT Bl 3T T PR o Fhdl © |

fpareaTa—3

-3 (@) AR U el & B BT HUL
fevr dfeg < | Sl 8oy @l e @A gy bR o
e 4—5 IR BAM (PIe H Al B ARIT W)
forg o | o/ IR g8 el Aferl R o SrgaR oo
@ TP A TH BT Ul & IRB AR |
. T 39D 41 AT T TIg 87 e

319 Ul BT TR% A el DI BTG | R YART BT
QIEXT IR BIET B TRB &I el BT gl |

. g e aRE 981 gl o I 27?

9 YANT W BIG 71 YT 3IR 3MU W <1 81T o o USl | BIeil & aRW% ol H H=dl
F3TT oK 31T & | 31 AR & 3 aferd! &R g<u & vad &1 gRags &= I8 8 | 39 JANT
A BIG 7 Ur b e Ul F BIEl Bl ORG ATl b §RT g8 db Ugadl & | IAd AR RRT
(vein) ar dferdt € R Y9 g8 &1 TR% 98l & 3R &A1 (artery) I Aferdt € 99 I gy
A IRR & 3T &F d% 98T © | S T [ AR TRR H &0 $T 9819 S aoid uRuel H
BT 2 | RRT IR ewf il & 9 & §99@ AFT &1 814 Sef 81 UIg W) S9! SR BT I=i
G o7 | 918 ¥ 9! Yfte Bfrerail (capillaries) o1 @Isl A &% |

AR YRR H Py o118 BRI BT @A & 1 <=7 ST APl © | 79 F8dl 83Tl I el
AT BT YlId BIAT &, UR aR<id H I8 e S Tl I Bl BT & | FAFAT H 98T gaT Rad gad il
BT 2 | gl BT e & SITEl § AT R Adhd 8 oI Halg, Bl e Jaifdh $v gaft
B AE! AT aT & SId Aird Uls IRl © | dfely T 11 bl Hegd B © |

fpaTeaTu—4

3MTY U e BT W SN B B Hells Bl [FF—4 JTAR TP |
319 IR | Hells Bl IST AT SaN |
. T Pl GSDhT AEYH B 7

ST9 Y& ged A Rl | AT 8, 99 g€ & A1 AT Ay
# ofl e Bl 2| 3N Fells H MU TSHT 7eH g3 | 34 & 1S
Al HEd |

-3 q) : faferam &rd & w@m
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T 3T ST 87

T BT FIT AT BIFRTBIRN BT a1 BT & | STORd IS+ UR 39D IRPIRHRT T
g & Aferdl # uared ugad € srerar REex Mded 8— SN od@T oA & foy eiaeas
garef |

7.2.5 YRasT T3 ¥ §gd P HABT (Role of heart in transport system)

A R 3= WAETRAT BT g4 Gg& AAURRl F 91 U U8 2 | BRI gedl e o
JMBR & 3 T A &7 ¥R H I 7000 AIex Y& I7T BIAT © (4.7—5.5 Slex ad TR § T
1500 IR &I W IGRAT &) | & & IR = UDIS & | U & THISI Bl 3Mfeig (auricle) iR
frerel Q1 UaTssi & et (ventricle) 8T SITAT & | 89 @ < 91T &1 [0d d1¢ 9T ¥ =18l aidl |
gt anfeie 9 <RI e, araf enfers @ 9t fHer, Yad @t Aferl @ik g8y & UdIs! & 414, ared
B | S99 Ydd BT Socl Ydle el eidl| §ed & ald YhISi H Siferfioi fad Yad iR qrd #
SATHRAIS gard I BT © | §9d & lfelal Bl Adgad Ueb A1 Ud el &1 U A1 Bl ¢ |
afeial H Haqad ¥ I Mol § =1 § | Mol & daad ¥ e BT 981 ged I a8 Bl kb
mﬁwaﬁmﬁ%ﬂ??ﬁﬁ%wﬁﬁwwﬁl

fRfIF—5 (31) : 59 & UBIS -5 @) : Y@ yaE uH

g3 BT B, ARTSS I ST dTell T SHBT 10! dfGRI & Uh faey arawer ¥, fifaa
BT T

g3 d dfdRl @ a9y e o g9 BRI enfer< s (A8l
IRRIER 7€) FEJ & | I§ QB B H 31T 8 SMY I HEF © § §9

HTII Bl TTHDBY I gRT Uh o THI db oA ST AhdT 2 |

g9d W I BT 9819 Qb A1 &l URYAT A BlR [oRdl © | fI5—6 H 71 ulRueil &l gerir
T B |

U URUY VAT O g | IRR &I ¥ BIfTHe ddb IR 98l W 999 ged dd ad
®T 9819 BT © | 394 a1¢ 1ol & Hagad 9§ Jeerl 3 ¥ 8Iex Sifaio-gad Yo &I 9819 oy
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I TN W IRR B THAM HADl b Ugadl & | 59
T BRIBIAT & HETH I TR DT I DIRIBIRAT Teb e
ST & | BIRTERIT ¥ ffaxiior IRd vad 31 B
Td RR1 & gRT ged & <Ife anfor= & 98T ¢ |
T uRuY H, ged & SN e & daad |
BIRE Gl | Bl Th I BT G819 BT €| X B s o . < & qm79 1 ee GREEROT
qferal & 98d gU YA & Bhel H STRIGIOT BT 2 |
BURA RT3 sfferfied Yad ged & a Jfer< d dedl ¢ |
. AEIT: BAR IRR &) BRI # {59 geR &1 I9d g 27
. “RIR1SH A W il Iad 6T g8/ T8l BIaT |’ F1 MU 39 HAT U FEHd o7
Fil /i TqEI?
el & Aged 9 U <@ A gAIl H a1 981d 997 &1 & | Iad DI a9 PRI

TP 950 HH & 91T & | RRISH & o1 urd a1 /Ul § Haqgae iR helld 9 34 Iad &1 9819
I BT B | A1 € RRmi 7 ared B § R S I Bl Il JdT8 T8l il |

FIT 319 ST 87

el & e W I~ R BT el & SR W 19 Ud e & Rifdre s & a5
@ T4 DI IGT I B 3T AATT 120 /80 & ©U H SR SIAT B | g & TSH DI ST
el & Haad & 98 sffor=i IR el & 919 & dled dws 89 9 a1 e & Rifdes
& T e iR gwfal & 99 areg 9 89 9 B 7

. T affel= H Yad HBl 9 AT 27
. aT¢ et | Rad del Sir &7
. G BT ATRATDBRUT BBl BT 27

AR &Y I X, GAiAl § 9 $g 3 b T U 12T, FHMIOR ©Y H ygadl 8 | 399
[T 3T b A &R KT BT 9819 BIdT © | M A gag T RRISH A W I BT 981d TR
BT & | | 3 gd gl ok BRI & 19 39 &1 987d 2/o7hd 9 8171 © | S99 &0 & 98[d
OR YfeRIE SATET 1T & 3R 987d &l i 4141 81 Sl € | e Uep A1 &% DIADBAT Tb e
qgadT | Yad BT 9819 9R B ¥, DIfRTETsi a6 uared uger 9 S99 U ueref gacer 8M | Aea
ferdt & |
. IR A ¥ Xad &l A ¥ I Tob ugAdr I RIT BIll?

3iTdl | @efdR Yo BT A (liver) H I BIdR ToRAT A1 24ofishd H BT © | IAD d1e o
g # ugadr 2| TR € f uree fohar & gord Yad # Ramer Wi uered 91 uids ocd 81§ |
9 W P VO uere g1 & e 9 Yad § SU1eT 81 dl INR B ol gifNeRe 8 9ad B | U
B vt S SIfaRad T, a4 MfE Yad A 3Tl BN Adhd § AUfd &1 o €| 99 ad #

=1 ggrell &I 7T S F HH Bl SR © Al TP A I AIIF I H 3 I 8 | §HD AATal IqHd
# 3 fav¥el uared W BIRRET uemdl § 9ead § &R 39 ¥ 9@ uRdsd B & |
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7.2.6 YRaeT GF # ¥&T @I YT (Role of blood in Transport system)

R 91§ 1 SFH A DI I Ui BT URaE BIdT & I8 SIHHNI H89l 400 el YR © |
DIRTBT BT WIS & GG G DI DIRIBIS DT ATATH (BT AT | AADBA & QIR KT bl Afordl
H STl O g H PIRSIY g8l g3 ToR 3ATg | 3T Y& & & &I HCh| DI Ul FA—

1. OTcT O g ST ‘IoqT Hal 147, 2. Iad § SURed dIvieny (Ray fira—7)

AT Iad PIRIBIG Fhall ol
fogdl € iR Yod # s G&T 3
DIRGBRA ¥ 9gd 31fH Bl 2 | 399 T
YHR BT g, EHrArfad g1 g I8
AIBgad duid © | 39D cllg & 1T &
BT RIS BT ATGT g7 2 | 37T
MRS & R # THERAIET &I
o AT Bl | T 97 BIRAal

sifeiior a1 uRae g qRE B 2 | sk
R Sl # sifeio @
Suferd RFARE A o SR T 7. W @ TR & & FPR

g T BIRTHIS F BT SIS Yad H AT SR © | G H HB DIRIBI FTE G T AT
3MHR T B & R TART IRR AehoT & JRIIT W& € | A 39 ad BRI 8 | IRR H ol
R T HE—HT! T8 R VG & Udd & U H SH Bl UfhI g w0 q Yo dl Tb A
UHR Bl DIRIBRI & AE ‘icicd H Bl 8 | D helwny 91 9T & | IR VT 81 Blg Al
AR g I1 ARTSs § Fell 9Y @ g9R forg arae Rig a1 21 vad #§ U9 et Y € ST ad
& UFDh DI AT Fdhdl © (OTTH By AH MM & JAAID AFd FER T Ol © |

SIS T BT SIS & ATal Yad H by g uereif &1 uRag grdr 8 | 7@,
Sfcaad, ICRRE, IRAT, TIgH, BMH, g0 3fq U Yt 8 Ra! e # Sifg &1 51 Fahdl
2| 3RART BN WR SfdeR IMITIHAT AR EAR Iad Pl Sird HRand ¢ |
FIT 3T ST &7

PIIECRIE ATHD g1 & aR H MU Gl BT | I8 §ag DI G-I § S 91Q af fae
BT SRT TS Fhdl & | WY Vs Mf¥ad A § 89R 38R el &l DIRIBRA & oy I agd
STERI B | 1T B R 8ifa # s SUReIf | w8 faeIfie &1 SUANT 1 urar © | S1iq 8RN
Ao § U Afed AT # dfeReid &1 8FT &ds JHArFQE T8l ¢ |

7.2.7 URaET GF ¥ @fi@r @3 @ ABT (Role of lymph in Transport system)

IRaET @ UH 3T UG AR e avelT dRidT 95 8| M dR IR Ig AFT ordl §
o e ATl | 9T & AT B BRUT B AGHT 8% FheIdx IHcddl & 41 & AT H 3T STl
B | U8 TN BT B SR T e HIET H WIS BT ¥ | U8 g AT ® | Yo aifefal @ v
g dRgdT Al & SIRY, I8 5 Had! & 99 ¥ TS sax BRI & Iad § 999 uged
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2, Rrad Yaa &1 e Fafid 991 81 © | 39H SURYT WITSAT 9 29d & BIRIGRI § TR
H HHHT ¥ ABAT, HADI DI AT ATMS BT FH~ 8 8 | 991 BT YRS 90 w9 H ARIDbI
gRT BT & | JIfeT o3 @) Aferdl # aTed 9 SAgEGET T | ST g BT 9819 91 8T 7 |

7.2.8 99T a7 3N Swd Gl Fawy S B¢ (Sructure and function related to
Respiratory system)

| ol | =7g Ui 81 AT S, 99T U FRAR Fel arell Sifdd Ufhar § | $9H IRR
3R TRl & dre IR e-Ya Brar 8, e foy el # Ry ok Aferdl, a1 Sl #
TAhS, 9T AT Bhs AR ARl BT IRy el 8 | 89R INR H & ®Y ¥ &l Bbhel 3R aa-
Tl Aferal (3aa) & SIRY AR 3MeF-—Yad & Javen g | fos—8 # sqa1 Refa guis 78
2| TV BhS Bl 3MMHR I4 Bhe F ATl <l 8l 2 |

BHS! DI gAE Wil Bl & | $9 3ax 19 Al by RIS H d<I 8 BIdl © | 37!
B INID J! 8g goigel Okl AREISI & W9 H BRI © (ol fudlg (alveoli) BT ST 8 | THME
BUBTAT DI TS DI BARIT MY AT T8 AT 100 T HIEX & &F Bl @b Fhdll © | I8 WA
IR 31&T UaH @ o fORgd &3 SueTel d_ardl © | Bhsl H 84T 3R I Bl BIRrd1si & dd
BT g8 A AT A © | §&d H ST dTell e el ATaiToT g 81 Sl © | BN TRR BT I8
qad g e W 2| B HpHT 9, g, gl JMfe F Bwsl & I B Hh & |

qRId H A ofFT 9 BleAT IRKR fh S TfAfAfSrai § & Udh 2 Sl 84N BIRTHISH & il
QRO Uh AT §IU Y& BT HTH $Ral & | BAR INR H IR gRT gaferat & 1fd 9 8fik =
3R IR & dra Rerd Usp [RIaTHT 4URl, SRA™ (diaphragm) @ ddad 9 Bhsi ¥ a1 9Rdl
2| S ST &1 Haad BIdT & Al g8 -1 @I AR FHHI AU 8 Sl & | $9Y d&T[eT Bl
IR 98 ST © IR Bl # a1 WAl & | SRANAM & e ¥ 9eTel &1 Idd &H 8 4
BhS H ¥ BaT TarT ARl ¥ BIAR A1 AT Y8 W qIER Mdeld] § | Bhs! H SATaT I SATET ol
4—6 SeX ZAT M I8 Fadhdll 2 | Sifad oo § & ft Bhs Ul w9 | @rell el B & | o T
15 2.5 <ilex BaT BB H 9T BT 2 |

Fara

gHU W IR YAR AN H GO M SR § TAT TelSHT SATaT A1 § Udhid 8 &
PR T AR AV &1 ST B | GHU G H Bl & AHHAY BIF B FHTGAT SITGT BT ST
2| 3D BB AT WA, WG o H ddheit onfe 21 I8 99 Afad iR S9a gRaR o
& ey dl R w7 | afd ugand 2

el & STaT &1l H U Bl U1 w9 A M AT §1 R Al 91 g 9 B
Tl SITQ U BHR g & A1 Al & |
ST {6 B STMd § 8RS dFf § IWd ® 9 I U AT | B aRd B | fom—-8
H AT U AFD BT AN SHARI TaT Hell SR SMER ol # ST T § |
. FT A BT 5 FHD BT FeGH [haT 57 He?
Ao R 9 Ol "R @ foTT 89T 91N S Sl & | U fshardhaltd | 3T S99 91 df
gfic IR Adhd ¢ |
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AR H TR
[ERENICE TER RIPT TR
SCISECICICIFISE] ARy DRIBRI EAREY]
& 9 g9d ARt ARSI
o 5
REIRE .
gaferdt T
ST W T e e
STATHTH ~ el et
STE— T

ffrF—8 : va9= 9=

forardema—s5

UH Ydel BTG DI STl Bl A1h & AA G IR AN BIed IR ofd FHI TSl Bl a=el
DI & W o | GG ofd §9I YS! A1 W o 81 Bl iR | Bied 9HY A1h d g Sl @
BRI | SUd) AT S 81 A YS! WR BIg FATd el eI |

3G 3MY BIS W W &I IS BT TSh DI DI BN |
. FIT G Tehd G YSel R HIs Y9G TST7 YT &7 gl BITT?
. F3 IR G WA T IT YT GG T SMIDT SHBT F1 Tl 27

AR TR TTH el 3R JAER Tl & d1F BT dTed |G ofd 9T Gl I8l & IR Aol
Tehd qHY dled A el Bl g€ HR ol & | P! Seal (FTerd q9Y I8 Sl I gwa T8l &l Tl |
T & T 2ar ol § =ar ff Se a1 I8t &) AUl & Hae 9 MUET oS @il Il 8
ST I8 Tl | qreR bl A |

AR o BT Ufshar § AT 3R Hg A 84T 3faR SNl § AR g1 81 9rex Meberdl & | drex
feTT aTell BaT &7 dTYHI SUelTdha STaT AT SEH SiTaRITST Bl A3 HH 3IR e SIS RIS S
@1 ATAT SITET BT © | ATdTeRYT 3R A9 $1 8aT § Bl SISATTIISS DI AT BT JoAIHD eI
@ forg afere va forardemy v 2|

FIT 319 AT 87

fasmm &xd g Afdd @& Bwhsl H Ul €Tl oI U B9 | axTaR e Bl
STANT BT © | Bl Hedd & AR Ig ABT 10 AT 98 Tl 8| B8R IRR H e
SRS & WU Bl & SO 2TS] BH Hla SSRss dd1 8, I8 9 I 8RN INR
P 9Tex el ol B |

I H BIa- SIZIATRITSS DI JIET ATHRT I 96 ST T RIS &Y |13 g S+
TR H BB oA & 3R Pred SIgifdiigs HF 8 a2 TR ded IR 9N | o
CARRIE e I R IS
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[ERIEZIEET
QT DI DI RGATRI, T &1 9T, F51 / @rell Rither (37T &1 2T det
ZaM) /3T Hd BT ell, &I Bl &R B Bidh, TGl WS, TSI | QT Y@ e1d!
of 931 q1 9 AM < | SFl IRl | Aol IR {631 3 I BT T STed | 31
RG-Sl 3 H I DI A A Hg gRT &1 ©IS | W&ol g § §g 4 g1 Wi |
SWRIad g &1 RN # g &1 uri gferar 8 Sirar 2 | W 8
g9 H I B U AT B H T FHI DI AIC BN |
. T TR & g BT U STeal IO 81 ST 2?7 VAT 9t gai BRI
MUY T@T BRI & ‘a7 WR@ETell § g &7 Ul Sleal fedT 81 oiral @
3 AR A H BlE STgsifaxigs @1 AT g4l A JAUaThd SATaT 8 | (@) @
. I SfaRad Prea SIg3iiRITss hal I 3s Brfl? -9

D IR # O & foIy &6 BIRGIE & Wk R EF arell Uiharel & aR H S+ 817 |
T T 2 o SIRGRI d& @re uard (J&d: daiesse, UIcH, a9, Tgdiel) U6 i/ I9d g1
T 8 | 7 9 Sl U B 2 | SRV & oY &H TSdIT Dl A1 BN Al BB H oot
@& 3TECH &I Ufhar AR o SuReIfe (srerfq sifafiavor gri) ar sruRafa # & dadt @
(fer—10 <RAQ) | A ol UTd Bl 2| BAR IRR @I AADIY HIRIGRN & ATgeIbif~gdr H
SifeRAST @ SuRefad # ol UTe Bkl © | 9gd dei- I1 RIM $RH 1 8AR UG Sdd Dl
HIRMDTSA H TeATST DI SURIT H Hol U Bl 2 | 4R IRR § FHoll 999 w9 I TSR
oIS BRWe (ATP) e uaref & ®u & dfed gt @ safery 39 ‘Sl ga1 W #8d 2|

PIfPT 7 A AgeIpif~gar # (Rl Hifden)
> CO,+H0+ ol
g SffaRio @ SuRerfa #

TP ——> uEedT — —> e o + St
(sao‘rei—rr) (3?5@?) - Sgell @1 i ead H
CISIRIIRED aretT AI1RTH E——- >

W@Wmﬁﬁw/ L > eonita + CO, + Tl
A g Ol B BIfdwRt

ffF—10 : @ Uged & AN

T 3T SITd E7

fhoae sifaior &1 srguRfa (1t Sramrrdi vaws) # & arell ufshan 2| fdhoas
BT IYAT SMenfiies dR W =1 wrdfae gt & qa= #§ A far Sirar g1 9 fosar o
@Il UEfed Blax A= dreifies uareil S seHld, difded 3, TIfed sl (RiRa)
arsfed omet anfe # uRafdd grar 21
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Sig ST @ THEM AT G188 AT S T AT H g8l aRIl ¥ Telol & JfuEeH
A Holl U< BT & | BT & JAGH—UGH H TAhx T YTl J&IT: Tefblal & AYeeH W Holl UT<
B B TAM UlhATY, a9 € |
AN YRR H @I & qecH Bl Uihar # 8 W e 99 8 Riar Fspras oo 2 |
. 2qae B Ufhar § dIF | st 99 § et Fspra el 87
. 2qE B UishAT W 9 aTel U ugrdl &1 shrAd ¥ Bidl 87
. a9 & Aerar iR & Sifasw ufesar # 09 et 9 € et e S 27

TR IR & Sifdd fhamsh | o 0 gt g9d & FaT B 7 foxfl R 9 e
BIdT B | SR & folv A1 & SRy ifaRad srde Srseifaarss iR Uil fidotar 2 | 789 3
JAfaRad aor, Uil iR 3 9 = ®9 9 JRAT, IR 37 Td Ul |

AR IR H & 99 3R @ A & A & fo U faRiy eravern € R &

S o PEd T |

7.2.9 QoG dF 3N IEd el @YY (Excretory system and structure related to it)

A arraRey R # 89N TRR W U & § T 15 @iler 93 Adardan &1 afe
IIATERET T SR I[H BT AT MU 319 far BRI @l 73 @ AT HH 8T Sl © |

. RITET U+ U 9 {3 WR 9T TN TSl 67
. FIT SATST T e | SmueT 77 1 SI1eT 8 87

31fdres AT # U O A & $s 9R HF AN ST § | U S 3feral A H By 31 J1aId
Al B €| TR dMR M W ae’ F IR Yad & udl @ Sifd dRa™ b forg < E |

fepardemy—7
3T B9 U Afdd & Sird RUIC & BB Ml B AfdAlh B IHD K AR A & HD
3rawral & Jor T B § |

ARU—1 : Yq0 AR TF B JATHD AT o BY b

I ekl
Fqgq
gfRomH qEg AT gfRomH AT AT
TSI 82mg/dl* 70-100 mg/dl 65mg/d 50-80 mgy/dll
IRar 29 mg/dl 15-40 mg/dll 35mg/day 20-30 mg/day
IRE 3t 7.5mg/dl 3.0-5.0mg/dl 800mgy/day 600 mgy/day
Hl U 7.2g/dl 6.0-7.5g/dl 0.9g/day <0.1g/day

*TET @Y =T forar garm it
mg/dl—fAferamd / SRiefiex
g/d—um / SRiefiex
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. RUIE q@dHR 9arsy & SWh @fth & 73 7 & 3/agal @l A1 AH=I AET 9 31fdd 87
. G H DI F AGA DI ATAT HARI AH H AD 57

. G e R A IR I

T3 H UIQ S drel 3faal &l AT T80T fby U HIod & YR AR IHH! J7131 iR iR
FA 2 |

g o BAR TRR H 9IS 9§ W B Gifdd Ufharg wrerdl § f5-H B gareil @
fHToT 9 3ruees BT 5T 7 | 39 uanif § 9 Agger uered O Ui & JiuEed ¥ 99 % W
A IRAT 9 IRF 37T AR I 95 | B IRR I IR Awerd 2 |

AR IRR ¥ IO 95 & % 31 Tdh Sire! gad (kidney) &1 F 99 & dI1 &I A
@ 3R P AT T D B | Y IS B TWE UG D T B INTA—aT Rerd 8 2 | I <@maw
gaTe fop IS 5 H 3R DIF—DIH A ST WY 7Y 87 IR IRR A BIT §3AT Iad gad H 3iR gad
A gAY gRT <M1 gad # ugaar 2 | RRT gRT Iad gad ¥ a1e” Fderdr 8| FR 89 g+l QiR
RRT & 9 # UIQ ST dTel 3fagdl &l Gl AT BT JFETAT BN Al YR oI RRT H 7@l @l A
F[O B B g | O e H IRAT ) AT 98 SareT B B RRT # 98 & a)reR gl 2

T 3T AT 87

T qI%h Afh H T fdd H T 170 SileR Y& 9adb A BIdR Jolkdl & foraH |
T 1.5 Slie” {3 &1 971 © | A G BT AMHIe 9RT Y: Yo drfef~al | raeiiyd g
G H g8 & |

Tﬁ\\ﬂm— qab THA
FEid
ERE
|
fE—11 (&) : Scaoie o ffm—10 @) : wE

(8) grY
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7.2.10 ScdGIT 3T Bt gBHIE ‘AWBIT Ht Gvgar § ¥ [Structure and function of
Nephron:(unit of excretory system)]

B UGl B b wbel H BRIl & RUR I ATE—Ue BT & | 34T UbR FAR Jdh
H B/E IRID ATl & [ 3TRI—URT BRIPIE & ARUR Py Yalii BT TP Bl & | &R gab
# orai O Aferdt § R gaato] (nephron) dEd 8 (11 3 <Ra0) |

Teh gFhTY] DI AT RURT HUFAT ATR BT Il & | ST U GHAl D DIABIBI BT [T
BT & | FBT F AT BRIV & = [ H el Bl 2 | 39 911 H RRT 1 81l 2 | RRT &fR et
@ dd DRIGRIN BT S Tell & A—UN Hell Bl & | ad d A IRA, B Qv U, BB
UIEIHR yaTef offe o ATl § | gabro] & 31 |NT H 1 S & | Si—oi I garef gaaro]
& Tl ¥ AT Fal 2, 3799 A B3 Ut &1 Iad @l Aferar # R & ey 8 WA 2| fhe
ugref SaeNfyd BN I8 39 WR R &xar & 6 s A Jad H fhal © | g e H 9 98
e arer gl 93 § Sl gaarfe-l | SId1 g3l TARM™ H gdheol 8ial & | JAR™ § 93 a9 ddb
33l Bl & Sd T b 39 1 98 =1 S | F3 AN A BIal 837 43 AR YRR | qrex b
ST | RN Ui $dd o g1 G 2 IR dfer dF & PR § 7 o MR R HH
@ el R Vfes wu A FEFT 9 2

RIT 3T S &7

DIH Jab - AT H gab WG 81 SMQ Al IhIRid b S drel (as(y) uaref &l
HAT IRR & G H A AET A AfSE B o § | U Refd § 3 wu ¥ IRR 9
Jod ueTeif ®f fdIa @l gave & HEF SAfaR (A U ¥ gAR IRR H I8 ufhar
95 ¥ Bl 8) BEd | IAD [T T IRR & Uh T & ad BT T SHIATSOR HL (ST
HEM Jah & BY H B BT 2) H ISR O1al & Orad SAH A Ioid ugref Iad 9 3T
B O & T Y& Bl G IRR A RRT gR1 991 f&m Simar 2

BAR IRR A O Ueril &1 (b 8IdT € S8 | By yared 399 Siidi & oy 3aedd 2 |
T UgSl W1 UeT o & Uapf # uqrell &7 =i Fetd I8 & OTAH US oiid & a1y uarel g
% fore Uivyes uerel B 2 |
. HI TAT T STgell & BiF | FsmiiRyd uered el & forg Suarft gRr?
. UIY 9 geTdt &I SUANT {6 UdR B 87

ST, B I ST BT YN HRd & b O T ueref &1 STRT axa foe s ugrelt &t
faTor SR § e €1 89 I8 | 99 & I B f a1 o ) Sifds ufsharet & v
ugrll &1 T AT & o9 R QX1 Sieg o R 7
7.3 gk ¥ ofew ﬂﬁ:’éﬂf" (Life processin plants)
HTHI T T A ANT I8 T 2 6 8 Sifdas foramd St srwgedt # 2rcf
g, diuf o 921 B | AN H U g off fh R g & e @1 Shifad w8 @ik
sue-d e @ folg 1 Ucref SUaes & Wi & | S 2000 AT Ugel ¥ 3R @l F&T
AT oY | HEW 400 AT gd A BT 7T g & Aol | gH 3T dief # g
qrell Sifdes fohamell & IR H 980 B 94 Uy |

L -'— -
HOHY4F

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

Sifad gfsard : giye, v9a+, gRdg+, Soaoid 111

7.3.1 99T § ¥g& (Nutrition an Respiration)

174} TraTed] § BiF ToHe AMG Udh A= Gl & IIyor iR SHH
fAET 3R Uil @1 AT T T R 2 o | T 2 el & faar (willow)
@ Ul 3 I8l AU GINT Yo T | S8l Il & dlg Bl U THA H &
feam| 39 Tl o AET BT TART YO R Ul T dld foram | e Bl
TS TRE BB B QT NI SFH U1 & 3Tl Iy T Ty | o A |
T FRIffd ©9 W AU 7T 9 DY B Hiad Y2 | 5 AT 918 S8l TH
B! A2 IR Ui &7 I9 STd fhaT | S==i9 9T b U aR% T8l ulY &7 aord
ST 35 T[T 9 GabT AT, TH & Ioi- H HEGl 50 YT BT IR 77T AT | 37c:
I ug ey Marer & dier g 3 78 afes ol 9 9ed B |

9 YN W Udh odRW STl U ol AY O dell 31 I8l TROMT <&l o Uler 3791 Wror el
A ofd 8, 981 A IR Ul & UIvor # Tl @) YfAd & IR H g1 =@l | 39H T 8al DI i
DI TGRAGTT PR Y | SRS I Al AT IR LI YO o1 §AT AT AR 3AA
UTY ST aTel Tl & g H @ISl @ret R81 o1 | Uig & gl § A9 bl YADT B aR
ﬁ gD I IHIT 100 ATl diq YUdl el |

ST YIReel ATHE TUh sl o 84T H Ud I BT @Ioll o1 g Aol
Fgd Aol ¥ Sferel! off | ga1 & 3raadl d1 39 WR Uil 3fR STl &1 YfAd & dav
H YRl 31T TANT PR X2 o | 39D TN BT faavor form—12 # gerar T
=

% dikea

. o S@eR a3y & &1, 9, 9§ ud § uRRfl # ded & 1 sacidd & 8r?

. WRedt & TN H ‘9 ud T uRRfY # seer Amac STordl JE 7 98T Rt X687 | v ai?
YRS | R {6 or wd | uRRIfal # waer $ qHy 91q Aacd] 931 T 9 98T W

T T g S aRReIfE! § Ulg & SR AMFET STefdl Ral 3R gET A1 T I8 | 399 URed |

sy ATt o STgell & | o 9 AMeRl & el 9 84T & (19 3aad ol SUANT Bial © Uil

ST 3rqT B g9 B | T IMAUT D WISl B B ATl 916 BT AW IffRASET I@r T4 |
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SN BT I8 THeell gg [ Sfd T gedl WX U 81T <q I gal H SIS HHl W T8l
BT | IR a1t Ig o b ey diel § vr Ry B § b 9 SffeRio 99 | e &7

T TGET D URhAT & AR H UST © [ 59 IRIGRIT H ifaio &1 7qdia & |y fhan
Il 2, d9 Prad Sgiferss 3R UM & a7 & FII—d1 Sofl fFdberd! 8 | Jsii=iedl & 99 § I8
JIT T b TR 1= STe3iiaarss 3R Uil &Y foham dRars SV ol a7 gRTT?

Il ¥ I8 g fb i # 7 T g el 3999 &) UihAT & I1ATdT U 3R ufshar
oIl & ol 1% 3T & Tordl 8 | 39 Ufthar § RIS I & 99 T Bl ugreli & 4T &
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7.3.2 GR9eT T4 & el G¥a7¢ g 87T HF (Structure and function related to
transport system)
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7.3.3 39 ygrl #T g9+ (Excretory product and their management)
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el foar 1T SR gaaeii faearor 1 gfte o1 78 | REbreil &) edwe iR i Tl 2 1930
D 3D H Solde i Geuael & AR & 91 3 98T | $d] FaT & W fdclldd A Ig Uil
DIRNGT § Th b AR G AZCIBIOSTT § | S8 3T HIRIGIT 9 Irg ST & |

AT BIRIGT 31 favmar a8 2 6 9@ ITET fSreetl iR BIRMGT g & R 3Fd
oMRad ARaRI & w9 # 8IaT & 72 Swgise’ (dendrite: branched treelike) @ed € | 379 & §©
STl faRaTRa ARl BT gt (Axon: axis) el Sifdl 2 | I8 INR & 3] 9RT dd ygad! ¢ |
FB TFdE # gaRgad Ry ol il 2 o Arsford FifT @ed €1 d=fe wdie | o s
# ur b wrsfem [Ry, el o1 a0 8kl & Safiy §9 SIeel B w@i SR 9/
faar |

FIT 31T AT 87

Rl & faver & forg Jenfe Sffar oot iR Y9 &oltd & 1906 H Al
REHR AT | S7HT fAaR0T 1850 & =1 H e RAMh g7 Y Y fIavor Sir €1 o | 34
e Refed &1 faavor fa=f 9 =81 AT o |

Teh T IR Hrglor MRY fb iRy U fogdl g8 il € & dra—dra 4 Fafia wu 4
FB Rad I W8 od 2 | fF | 58 ‘a1 | q2ian 17 ¢ | Arsford MRy | gaemeil & H9R &l 1,
TG BT FERT 3MR YReMT U g YaTd &l 28T a9 # Ferdr e g | ARdsh g #Hovog] o
Y% B ATl dfdT DIRMGRI & Yo 8N IRR & 1 9N O% Ugad & | 3MMIBT T8 SR
3Meed BN o /B UG S+ o B & [ I BAR ARTSS AT H¥Rog] A ol IR B fferai
@ 3~ BR & ol B & AT MMUD! {E GBI DIRIGIN MU oI ls & aRI6R 2 |
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. U o QT dTell T Bt & s aren fa=T F8f 8rm?
. HRAER AT AOROY DI YRET B oY BAR IR H 3R PIF A 3T 87

ABIsT @ STeITd BN ARISS g HIRog] H Y Bl AlIdbIV Td dRDRIN Bl FRig @
Al B 3T BINMGHE W urg SIelt 8 | I8 FAd Aea @ $dd A o) g8 gl €1 84
R Y RN W g9 P (WIS 3R Vg DI B! & WU H) W ARTSD T HIRSY] b diFb1y JRard
REdl B |

TG, df3rarelt o et vd ATl @ g & Fwe @ JemHl I 8l gY IR gl
2| U U WIHEl BT [T H8l Ol 8 | TR B 91d I8 © [ Ao e o1 1f e
B3I & UR g H QI bRl A1 Al iR Ui $ad § |rg-sd U SiaRTd o | 39 gang
EB Al gRT GHIRT Bl 2 | 31d d% UG SIFbN] @ AR GAAI3I BT AERTHA IR
IR faefdia Havdl & wU H BIaT € | ARERI Ud AT | a1 BT TR Udh = sifcd Ufshar
2| $9d IR H ISl W Y B T ¢ |

8.1.3 a4l 3T 3 TABIY (Sense organ and Nerves)
T, I 30 |
. IR INR H g9 Hdedel & fory dH—a= 3 3T 8°

TAR Hdal 3T SN @@, B, J1db, i, Y o1fe & 3refrar ¥l IRR & 3feR &l Arquldry
H HIGATE TGO BT P &THAT BT & | SHNT Il H &1 ST, TH, T3, Td1d, g¢ oIl X8 g @
HIGHTRA BT ITHT B DI & ¢ |

TAR T Hd<Y 3 # fa9Iy upR @7 Fadl PIRNGN Bl € | I8 Hdal HIRGS a1 o
TfdT BIRGEIY & a1 e BIRTERIT & YaaE @ IiftH BR | 9 BIRMERN & Y &1 a1 df
31 AT BIRIGRT & Sglge | A7 Y HHRo9] I ARG @l dGRI | g wnfid g 2 |

IRV & oI 89N @il & U OR STl Adal df¥dT SIRIGN €| g9dT 3T dfdl
DIRIBIS & STSISC | AET Bl &, oD Y &1 [euT ARTSS ddb ugddl o (RfIF—3 ) |
TAR 16 H e & Ui sl G aRdsh | Tl drell aiidT HIRIHR & gaid & ifad BR
g | 39 I FARTAT B Feld BAR TR & FdaA T80T Rl dlel 3T BT BRI AeTofel BRIl
2 | SRR & [T 9IS & WA 89 &I TEAr T41 BIdT & Sl 8H Wl &l 79 BT 1 He4qd
PR U 2 |

fepardemy—2

MY ofTel AT A% WZY | 3F g eIhx AUl A1h dw< B e F Al @Iy |
. w1 g Regfedl § w@re v o 87?
. Ife SfcR & a1 var i g3 g?
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-3 : difal o et

8.1.4 HO¥oy P WeaT d 1 (Sructure and function of spiral cord)

& g fhar| 89 a2 f& g9 ufeamsi #
ARTSS T W¥xog] b TG et Bl 2 | HIReg
T Y | AABT BIRIGRI I ) TIFAT AR 2,
ST AN NIg @1 BT @ 919 W IO & | 39 DIRTHTS
& g raRYT gaa (ArEfos i gaa) e S
P EE D 4 D WA ¥ 9N [Phd IR IWR B
3T AT H el B & (Bl H AHa ) |
HHRoY] H R AARVE Ve 4T Bl € S 3fex B
WH B & (HTe H &R 9T) |

el =afdd & Uie & 919 SRR #IRog] BT g
fewn erferae 81 SIar & ud oA ARkdsh dd T8l
Tgadl € df IR 9 T are Ry rad) = o 2
I I g2 37U 3BT I fZAT—gall &l Fehall |
i VW fdd & T H TSI B WY @ R g
Sl B, fbe] 99 Afdd BT g8@HT Udl &l Fela |

HHRog ———

e BT T ——

-4 : 7¥Toy UF SHS e fawEl B
TS B

TR IR F ) g T fhaTy Terchl Y&l § fdT 8% uar 8l Ierdl Siki— SRR § urae &)
fopaT &1 BT, ad By Attt # faf= uereil &1 SianTEA, urad ¥4l BT Aifdd 841, TR AT
BT BT W B A BT BT 8 ST MM | 36 ORE B! fharg S g4RT 261 | |dford el sl

M A HEard & | 370 ¥ $s AIY Ho¥oy] gRT AdTferd Bl 8 | g7 a1 akdsh ab

Al ot 2
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8.1.5 ARG 3iIv SE®I HABT (Sructure of brain and and its function)

S FT (S@E, g, B
PR, TR HRA)

RECIRESSINGIESE RS

RGN SR E LIS E))

frrm—5 : w9 aRasp

AR INR H BN dTell Srrsier fhameil § AR & wHE@ e Bl § | 9w @
STET—3TET | H AT fhaTall &1 FRIF0T BT & | AR &1 31ed+ &’ & ol I
ST IHD FeH DIC bR URIET PR ¢ | TR ARTSS @ 9 9RT 31, 7 AR Ued & wU
H T 3ADT AT IR & W A 3R T TAT I IR AL AW & PR H s FAMAI © | A
AIC IR WR B9 I8 B8 Fdhd & b ARGSS & el 9N ¥ G o, e, TR & Y[ &l
0T, SR B BId € | STt SO 9N | SEH, G, G, @ S, TR @A IS Bt a1
R0 8147 © | I8 AW 3 Sidl @ o | A H 1fdd faeiaa 2

ARTSh, RS} gIRT FaTeld 3feaed fharell ur {1 =01 @dl & | S STd 3777 =eld &
Al 31U B AMYS HEHl & A1 MBS ©U A U [I9 GRIIAT ¥ Feid & | MY 5 A/
RS UIRF PR, BR @ BId © 9 U had AR BT I RAT AMYD! $26T & AR BT © 3T
g Uh Ufesd forar € | N 9t Ufees fohart ARass gRT Herferd € | o1 STd 89 Idd BTax BIg
BT BRI & 79 g8 BRI ARISD & (A0 H BIAT € | H© Iifeod At @ qRdss gRT darford
B € | S— sffeEl WR O A U | Yool &7 Rige |

FIT 319 SATd 87

SR g3 H dfPRN BT Th UAT SfTd ©, T g2 &1 gsdT FRf3d ®9 | efar
REdl 2 | AR ¥ a1 el 1 g5 81 $¢ 79 A1 I8 o T9I dP gad d B DI Adlferd
PR FhdT T |

. MY I famR & @Rl § 9 URed fhamsil o gdl a8y | 399 ¥ 6l ua fohar 9
[T IR B W AT 137 |

9 ARAER BT HUY AT S H B HRAl © dl g8 FFfeIRad oI § H DIy T qHBT
o AT B—

1. 98 I fhIRIl Bl Ab Fhal © S8 A1 arell W17 qAT HIRo9] HRAT o |
2. 98 I= (RRE T ¥ Il AHhaT B |
3. WIRoy B AT & 997 €1 A AURRT B Al ®r FaEnferd #R G © |
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@ STEHIE Hral Bl I BT © | STeh ¥ ARE ARG & N 91T | IRR & a8 9N & Bl
T FRIF0T BT 2 | 89N TRR & a1 911 ¥ ARASs a6 Ugar arell gamell | Fwd afdfsharg
el ol 3U H o BT € | 38T, S fhardheld gRT FHSH &1 YA N |

fopaTeemI—3
R & AR 37U ST BATSAT DI ToIT F(TAT DI AHA—A DI 3R Teb AieT § ATV |

Uge aMl gAferl B U A "l &I faw |
Tt e e T @ W B R A o v @ e /vg \
e faudia e & wArer—rer gAnd | R s el @ ‘

RHHR G PG | Riries « oM aiforl B ST T
. BATCKIT DI ATI—ATY AT ARA AT AT o

foem #?
. QT T g3 TR

9 319 QT sAfRIT DI AII—HAT GAT X8 o q9 599 G a3l &l ARkash & A1l
A Ael—gel ufdfshar e gl R &M &l o |
. T B Pl ABBI AR DI GAMT T AT T 7
. 9 3T T © dl ATYD QMM UR & AT g I 3MMUDBT biv AT BT N g&dl & 3R Fl?

forarmaTg—s

Fel B D= H 90 UH el @ oifel R uedl dfy < | I8 &F W 6 e & fow g
32 | faemefl &1 fraer < % 579 S drell &1 iarel gAls < 99 98 diell & 3ATaTel &1 fQ=m &I g1y
¥ ey |

319 fIere 33N | o H 90 39 fIemed & a_ER g WR 1 Jo1 UIe Ua—Udh faemedi &,
sl UPR TS TG 915 R% Uh—Uah faenefl &7 drefl so & forv aufva &) of | 59 =ufaa
femfeial @1 gar |, IR—ar qrell goi & forg MR ) | 2y faemefl o gar & ar drell
o1 feem vd o= # 9¢ el & grT 8 ¥ < T8 Qe &1 radied o | I8 ufdhdr 8—10 IR
CENEAS I

g fohardhar o= faenfial R 1 SR don <% 6 Far 9l sradie F9e fHel?
. T b= H o0 fIemdl & gRT He el 9o &I \el faun <9l 87
. 39 fqemedi &1 59 ufshar # g o1 ¥ o fer &1 o
. Sad s 3T & gRT ufafear <wfg o <& o

MU 39 foharhed § < b o # 99 faeneft & gy < vd 918 foun e qwRh g
R 9 3T A7 YT dTell Ioilg T Al o= S0 H 99 g3f | 89N Gl &l & 41 4 8 $dfely

ST 3R W 37 dTell S BT 131 Bl Q1 Bl db U & qHI H 4T AR AT Srll o, forad
AR, g9 GAIRI BT 4 BT UM © | IR ST AT W | 37+ dTell & &l Faell & |qad
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H Pl IR 7 B D DR ARISD H SIbT 9 T8l 8l YT | 31 ARD e AT dTedl Farail

@ Ufd ARass gHe Us il Uffhary eyae T8l o=l | By el ol gfafbard gfd vu 3§ gl
2 OIIT 31U SURIG fehaTdhelra & T |

T 31T ST & 7
BN Q1 H ARTSD Al e oM Bl | SST S g el 7 gt
TR el &l o faehr @ fory sraead sTdfie gared o1 ugdr @18 | [y
59 oy S fwawR # =1fa o g8 €1 S TR <¥ # 9 2010 H
MTEHY HSATR REBR' ISl T % |
ST YT dlel S & Il ST @ H apf ) HRRA ¢ |

8.1.6 W T SEFTH —9819+ §q FIAf@Ir (Transmission of information-stimulus
and responses)

faff=1 9159 Td aR® WAl § ®3 UBR Bl LY 8AR IR Bl STl T TR |
YT HReT IECH 8 | S UbR DI o131 Bl &H Selu- bed o | IfQ &4 7 Ui Ufafbar e
TE IR UTd A1 I8 TR foIY B8 IR W JHAMQE 8 T 2 |

ITER0T & fory fhefl TRA 99 UR 1 T ST A7 R BT &€ ST © | T BT S did
A BT & AT DIRIBIA BT ferdT 2 | T&f 3 <l a3 (sensory neuron) gRT I8 HHRo9] dd
UgadT 2 | 981 ¥ ufafesar IRe df¥ereli (motor neuron) ERT 1 & U1 Sdd & Hqga iR halld
DI T YR YA Rl 2 b 81 8 ST & | 39 ARY0T Ufhar Jiefiq Iqard= | Ufifhar dw
®I gfdad! far (reflex action) ®&T SIrar 2 | fdad! fhamei (Re—7 é@)iﬁrﬁﬂwwﬂ?ﬁ'\’mf
AHRog] §RT BT 2 |

. e IRIGT IR H Yfafdhar araq o
T B A @ B it T
. 99 A B A1 ATy A gde O @ WAl S
P PRI 27 T ARTD B 5 I <
F1E e i 27 ﬁ"
fehaThei—1 3 U B! Bl 3ifEl
A @R, B I Ubed Bl A fbar |
MBI GfhAT Y& B BT Hbd BMHI
i | sifl oIk w1 | U a1 a7 JeIud & Ul M 81T & gRT Rifshan erad &l T8 | 3ffd
S TFL S & dTaHe ¥ Bl 3T Bl $I Udbs U |

. ArF PR JA18Y, S O S & @l IRR B 3R DI A T 59 Ulhar § 4R ot &7

2! 3ifdl @ Bl | A¥Yog] AT ARTSH T ol of o dTell df¥ed dadt dfan € |
ST qBRoy] AT ARGTSD 3 81T B AURRIT G Ufdifshar = & o e ugam drell df3emd
IR @ 2| 37 91 a1 a1 WY A §RT AT Y ddTei §RT BT B |
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IS &9 39 fhardherry H 81 &1 Ufehar § Farall &1 AR G2 BT YART X A1 I8 59 UhR
BRT—
BT A G
ARAT 3 AT
BT &1 ARURET d6
-8 : IR &1 JEARTHA
FIT 37T TTd &7

®g IR Siaex geof & Sls W &R Bl
AT ¥ Bodl dIc PR, Ga AR TG & 9
HT U1 T BT BV B & | I§ &8 3R
<qrg Ul | adl el & gRT HvReY]
T, R 7¥og] A WRE dfFHRI & gRT IRf &l N
Ul e g & | Fadl 3R Uk dfNebrali #
e Feh AT g1 BIAT 2 | R & JU) B &l Ul § Aqga g et R § herra
B W R UP g I M & RSB IOl © | HOxog] A ol ARISh qh 31 qlebraii
ERT Ugad 2 3R < Pl Jwd BT & |

. 9 UBR b o =g gfadi fhamsil & IExv Fraes o |

. IETH s A A BT Udh $Icdh ¥ 8¢ offdl & | 39 Ufaad! f3har #§ dF—aI9 & T oW
IR I ? AR & IMANTHA B AR A1 |

8.1.7 I ? g EIT W? &I MErTHT (Transmission of information with the help
of harmone)

AR & STelal AR ¥R # fhameii & R § g8 0 SarEi &l i Jgaqut e
g, Sl AR I & gRT TRR & AT w11 9% ugad & | 3 939 ®U | UIeHyg U © | §2
EM Hel a2 I8 A v B Rt orf g I ueM wxAr| gmie At eim @
Tfdfafern @ dra b1 HREAT Sed arel T Yol 2 |
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M §RT 99<d & IQTeXY] 9 UBR § | BN AR (pancreas) H rae fohar @ forg
g Aol ATl B JAATT ST A BT U BTHIA a1l & | §=gferT 7 81 dl BHRI INR DR
BT IUANT &1 BR FehdlT | Sgfold Bl Ul § AR ga Y § SURLIT ahR DI T3 & A1
IR F@Td <d € iR g9 ‘WYHE (disbetes) @ RIBR 81 O & | A IR Afe sgford 9gd ifes
AT # &1 a1 IR 1fde a1ds Biar ¢ | i fodl aafad & ek 3 g=gfor @l SaTeT /13T &l Soiaer
< 31 I A1 IABT A Rad H AR AFBR o ol & Tad ARISD Pl ah a8l et urell iR
Rerfer iR 81 ocht 2 | 97 9 2 5 IRR 9 9% BRI Bl 3ol &) Mawadhdr Bl 8 WIR
IE W1 SN 2 b SHB! Uohad el AT INR H Rz, SHOTY YD BIRIGT H g7gfold a9 & WI=
W, U8 YP Bl I AT H Gl 95 & FRIF0 § 991 2|

gy gfer
ERBIBNES]
ARRITS

ufgaa ufer

auor

-9 : gl wifdd X 9Tl B T

s UBR Uh IR gEE T § IuRerd IRemRiss Ufr gRT 9911 SfidT & | I8 Yad &
HIRTTH B AHT BT (HAT HRAT € | Al Ig BEM agd ¥ 8 dl ad H biowgd &l d131 98d
$HH B T & AR AURRT # fafem Ve Bl 2 | Avaa: Bfesdl Iad | dicdad &l IRad! ¢ |
Ife I8 MM 984 318 Bl dl Bfgsdl ol ofIdl § 3R Iad § Hfeqdd &l A1 98d 98 Sl
21 T & Rerfadt Sirverdr 81 dadt 8 |
. FT WIURRISS 8ME & Aifad g H A1 dfepreil o yf#er el 8?

T # & udh 3 Y omRize Rd Bl 8 | S99 Udh BMA oRRIfGT &1 fafor grar
2 | I8 B INR H SITFRAHRT BT fHAT BT qe1ar <l B | I IR0 Yhad AdH TR TR
REdT © | I8 BHIA HH 81 I Afdd Al 3R F&I 8 Sl & | Al I8 B4 98 3ffde 81 ar fded
IAT—ude, 31 Afha B ST 7 | D! AT 98 IS BT A 2 | BY T AL W IHRA
2 @R afdd TR ®U & §HR 8 91T ® | H-FH DR AT {8 BRT | I8 U IR
I et ) Sl ® 99 S99 afad & te fAfded A= # arRifead gmiE <A gar 11 sae 8
AT Afe fHe wRer aafdd o < Ol € A 99 WX BIg IR A8 BIdT| SHB] ARRIgS UfRr
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RIRTfRAT ST §€ PR ol 8 3R Yad H ARRIfaRa= &1 J1=7 raRafid Yedl 8 | Ife S awsd
ofFe A & S1fde g foam OaT § a1 ST ARSI & [@ud 9 Sl § 3R Afdd SR
SIS

T AR TFRT | FIfAT B del BMM Bl BAR INR & oIl & Fdeld Pl 991 &+ H
Hecaqol 4Pl © | I8 YRl Tl € S AR gadl & Uy Rerd 8Ril 2 | 39 Ul HT a18d] |17
B BT 9T 2 | T W U gAR IR H Aqui @) w1 oy Ry awar 21 ik e afaa
@ YRR ¥ Ig BME o1 99 R8T 8 Al 99 fafae et sifciRexd 78 Raarey Sifdd I@m ST Havdl
2, 3TIAT IFD! g B Fhll |

goul H guor 3R RSl 3 S U 8- 41 & [ bR fhRIRTeRel H, IR 4§ by
R 8 8, O SE—q8l a1 WAl & e offe | U o= g™ ol Rl 3§ urm < @
ORI T TfaRer # iR e A1fid @k & T 9T B |
8.1.8 &MEI~T @} FAT &7 AFF9T (Control of amount of harmone)

AT ¥ gHT IR T | ad € (-9 # aRaws # saat Rafq &1 <=iiar = 2) |
9 g1 T e gfE, w9aR & YA, WU aRME arell ARl # gy & o & oretar
axd 2| freiRmERen # sferm SR quor &7 aMeR U IR g g s @& @Ro &
el & | Uy U, ST ISEUS g (TS ReR[EfeT gmiF) & Iared & 9 dvg o
B € fb IR H SERSRIA Bl |43 ReR &+ %8 | 31 YR gy Uy &l T 31 8, i
H AT & ok I8 sgfoM & RN 31 aRe & xdT & | U 31 M ARRIgS UfY &1 Fha0
HAT & 3R IFd H AR BT AT g R THD IAGA o Il © | FB S Bl fhar iR
f @I BRI 8 3R ST TG STedl—oleal a8 dTe], 8idl &dl o |

UHT B U B 2 URgeiela Sl S Ui & 7e AN § 99T ®, AaR gD
IRRIfET # 3R HERd a1 TRING M & SR I8 gad Pl Wl UG HRAT § AR 9T Bl I
AEURTT # HSIdT & STal SHd! MaegHhdl il @ | URgelld &I 3R J8d Sleal aldl & UR SATGIAR
BN BT SRR 8 H $ g A1 & & & |

S-S 3R SHPTRAT YT BIefl Sff RET € S/ Ul =l ¥el & [ AN el ot v
T BRI B ReRAT &7 IRER AR ufshaneli & Hdee W R 8l 2 | fToT 89 8™ @& dR H agd
EHB S & g A B9 39 BRI BT IUIRT TR DI ATGLADRAT & JTAR 7 DN Al 8H I
&l S |

ARl 3R BT gRT AR & SMaNTHT B Ulhal Th g IR R & 3R il
T ¥ FeAd] B! 7 | ARk H U Ry &5 H dfFerei ok Uiy U & Sl &1 drerd e
2| U9 €1 EAR IRR H oY 3T o g wifad grar €, S 9l & df3erd et 8 | gl den
A@Tel @1 Ae@yel HST ¥ AR IRR & BRI e Td Gfod ®U § Fod I8 © |
8.2 ukEN & fagaor U9 WH<GT (Control and co-ordination in plants)

e argf # e ud weeag daefl oy fser 200 Aret # € gU | 19 AN
PR R (e T o € R ol o Sigell & T & g e ufkard Ted 2 ek
- | 5o ofl el BT MTeT—yET gl R |
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Y38 W oI 39 aRfrd €1 301 UeR srfdrier diel § gag hefl :
61 Raer=1 STafds AR S diel # 1 BT Hell b1 RIer, | dei o
AT BT Ufecdal &l Jd | §q 841, dofi & {hdl MR R e B
faery feem  god gy gg anfe fhameil # foe =1 fbf wu § qaeei |
HT FAR BT © | 39 I Al TSN & IR, il # gamei &1 |
IR, g ®U A, o O Iwate geef & gRr gar 2 3
IS geret gM € ST oieg g o e B E (v

Waﬁﬂww@wmaﬁ?$18?ozﬁwﬁsﬁ ﬁ’)l—mlﬂ':z"ﬂ's‘ﬁw
BT U BB yANT A g4 UMl B Fdadrel H WAl & AR B aR o 7
Tl e g |

Jef=pt = et H B arel Wfde gfharett # SEue! @1 ufafhansii &1 sregae fear| g9
ISl & SRR, Uil § IEUAT BT TV B dTel B 3R I SEIUAT & MR W JoIfId 8
et 3T (R gRade 81 €), & Aeg gl & ydTg 81T 8| 39 IRV Wey Udh fay
gfaforar diel # fewrl <<t 31 afe 9 & a7 @ I v o) RN faen 9 ARAR e fyerdr @
ar I9a Ao faem & ufavrs IRl o e arell Yammel & BRI IR B td
ol | fror 2rar 2, foRRT a1 U 3R ¥ 3[% AT & | $99 I8 ST S man & et #
faery rarafe uerelt @& wu # gl @ eM-ueE BidT & R S9at it Sifde feart
Tfere giefl € |

UREE el gresft endy
A 3B R g T

RRT ®er

@ @ @) @ @)
11 : (@) Ted T WiRkrE ST & Wi @f= TRRuRRE ¥)

. o T@aR 918y o 5 aRRfl # T &1 RiRT Uarer &1 O/ T 27 U4 aai ga1l arm?
. TN ¥ w31 ey et S wad 27

9 &5 # fORaR &1 2 Ol | gdr ger ® fb o Unn: ST, TahTen, ST, e, e
gerelf anfe SEdue! | U gEeRit @ ufdfhar ad axa €1 F gEg det # suRerd fagy
ARl & ®U H REIIRT 8l 8 02 UTey 8 dad & | 39 a9Hl §RT Uil § ¥l &l
G AT da B4, ufcardl &1 FRAr, SIRIBRIT # IS &% 6T ge+1, S9! o g H gis, bictamsil
@1 gfg, Tt BT Raer, wall & o fe Brar 2 |
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STfA arel AR H 9 & WY 91 W YRIT S dTell 8 Siffaa difkrarel &l gfg H
B BIAT & | Urdl H UTgT ST arell U1 €1 Ueh BTHI [STedRfer 8 ST SR 1 aRe T &l gig
¥ HETID BIAT © | U 31 B ATSCIPIS+ HIRTBIAN & a9 BT URT PRl © | I8 Bl ga
disit 7 @1fde JET § U S 2 |

MY <@T A1 GAT BT b o Uel & A @ Ulg 8l I | $9T SR 1 U urey
TEM & 2 S S Ul @ el # 99T € iR IR Ul BT uHus T8 QT | 31U A7 S
BN & TP Ul 3T el M- H X gU 30 dhed Bl BT IdT T 2 | VAT 3AfIg BIem
2 Fifd B Hel | el aTel Ta TR 31elF 199 & ®U ¥ IRIURT holdT 2 3R 3T Wl
B A IHE H FERIG BT 2 |

MY Hrel IR faaferdl @I Hall W) A @I N1 | AT BRI Hell & ShaR 4
e arerr #ieT 39 € | I HIeT 9 Udh VAT TA-H & Ol WA & o ISES: BT H1d v
2 | 399 WRATHUI H WRAFIDN g1 & Wil e & {70 divs &1 3R dgdl &, difd 17T Toidhy
Bell IR ISl &1 fabr 81 A |

drelt ¥ gfg HRam & AT W AFA & forg ff il B sravIandr B 2 | ufeafia
3T digl # gfg @1 S9 PRl aTal BTHIA © | el 1 il BT i1 594 8ME $T &1 99Tg € |
FRIZT Ud A9g | €1 Uh PIRMBT I PR IgHIBI Siidl & Sfde P Fare w9 I Ferd ¢ |

RIT 31T TId 87

gferor 3MR®T & T @ HaMI H HH I8 b BRI I &7 H U BT AARS B
B Y | 39 Al H gHR 99al & U ST T Ut ST € | SN Ui af afedat # S A
ggrel BT © FSTIaT J1ET A= 3+ BH BT § T ufeadt @e drel Siidl IR 96T Bl
IR A2} BIAT | Uh THI AT dal & 20T 3R I PIe—HDIS AR ol | TRIGTT R+ IR
ISTYDT BT g =er 5 9 Ja oidl o ffd 7 SFHE &1 A 37+ i off 5 g s
G BT HROT g AT |

IR GO | T = b 99 Ul @ ufcdl § WM 9 984 ¥ A # S
ofT T HRUT I8 @M I Sfidi & INR F 9 &1 A1 a1 31 81 N fb 9 g 3= 1Y |

qreq deif=el = urar fb ufeqal & A9 & 931 & 31fdd 819 BT BRI Al gRT
I B SNfdd YT & foIU Uil & deaRr dl AT AT | difd 9 & I9d A S W@ drel
Sitg a1 R WY g e w9 Shfad <= |

dSI=rpT & ATH U U3 IR 1 o7 b 3= ufcqdi o 299 &1 9131 &l 99 &
foy S & & it diel 9% 9 o & U9R $HY g3l BR1? 9 WIH & gIfaRer &7
NI PR X ASATIht = IR b q81 & ardraxer # sfrell| iIN A= & 31 |1 7 o |
9 32 epy Farar & afcaal § e @ 731 o gg@ Jadt e soiiel= 39 & Argd
A (P IS ¥ G I gd &l ol |

SWRIGT SHGR BT ATd 8— https://www.youtube.com/watch?/=ZrXksBKRWIA
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J&T I (Keywords)

. AR TR H 301 vd 9y BT SR 5= w9 ¥ dfydl dF T e 6 2|

. TR H FIARN BT AU IS 3R A ddhdl & w9 3 8@l & |

. yfcractt fhamelt &1 =T g wU A WHeg] gRT 1 BT © | S ARTSh a1 UHRa YT
el Bl |

. IS FHEg drel # A gR S 2

. B U e gared § Ry faf Sifae ufshanetl 1 FRiEeT vd aH= BIam 2 |

HHrd
1. |l faded -
() fr=faRed § F @19 A1 uey gME 27
) zgfer (@) e HYEZRO
() TEIo CIIFEENER]
(i) <3 IR o Rar § g8 T8 urr Sid—
@) sEe @ @@
(@) wer (%) iegelrst @1 Hifdrepr M
(iii) ARTH H Uil S drell Ta U R 8AR INR & M A1fdd R arell Jferf
BT fri=oT Brar 8-
(&7) Hrw Wy (@) B
(@) ufgaer uf @) e ufy
(iv) Yo § BT DI OAET BT T BRAT -
@N WRRMmRES Uy @) or=areT
(@) ufgaer uf @) e iy

(V) 10 I 59 89 WY §U Bl © IR AfS 84 HesR dredl & ol Al gu 9l 89 99 #e6R
@ Plcd A 99 BT YA BRA &, 59 AT BT fRI=0r 8IaT 38—

(1) Urgw Uy grI @) HIRSg dAT ARTSS gRT

() BMEHE gRI @) fofge ufy
2. AR IRR H B arelt ot ufracdt fobar &1 Y o g9ras aofq #fTg |
3. gfradt foham oR 7oy SR ARG & f#HeT W fewofl forfReay |
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“TAST TF IR THEA & Fa H FEEI © 17 39 HAUF Dl gie N |
U GfbT DIRABT Bl AT gAT8U 9T SUD BT bl 9o DN |
TR INR ¥ Mfed fhamsil &1 dards & 81dT 87 SaTexv Aftd dHsigy |
areul # INAE THGT BT UH IeTeR0T ford |
TEH Sifg § A0 9 G @ R/ _MaeIahdl B ISRV Afdd Sk < |
Ui YHTe & T Hadl B 27, 9T MY 39 HAT | HeHd ©° i a1 &l T8N0
a7 il # Sgud @ ufa ufafhar agad R @ emar 87 SeTeRYT Aftd Sk ford |

B9 O & b JelihR el 411 & Ush AR I & Mheldl & | 9P S & diel & ol I8
e FRed 2| Wy 99 9 999 [HE §9 91 1 & 81 @ SR el B U 8
Bh <A | 997 W Iee—Ye< BIAN THIF W RGBT | 39% aracig Afdramrer diet o
S gedl & ofex &l 2| VA1 B BIaT 27 SR Af2d SR < |

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

SEITI—9

g T egeH

(METALSAND METALLURGY)

HYBTVF

uerell @ gg uaref dor s & w9 § giffed fear Srar 21 'F g ) o € 5 g
gered, I A1 ATe B Fhd 8 | I (A 3 Af¥d) 3y § Aetdy g9R TRl IR U S dTet |94
gerel g & | <l Bl g ergalt aer remgelt # o fdar sirar ¥ | fag @ a' fAlEd s
A & b DI AT Tcd 91 & AR I AT 3eTg? 59 AR H g9 dcdl & S ON BT AT
B ST YR WR 8H I8 G & w9 H Ugdrd o |

9.1 Eﬂg\?’ﬁ' @ 4ifos g‘UIET»'f Pl G 87 (What arethe physical properties of metals)

el wermalt # g7 argell & Wfds 1o & IR § AT B | 89 o 2 b arqy awedbtel
BT & | 32 Yiedx dell dex AT U= g8 off Ihd! 2 3R g2 Uddl ari & w9 § A &ier o
HHhdT 2 | OTq¢ &S 3R fIgd @1 garad el & | 91gail &1 dies] IR I7art S Bl § i
AR afl gy ST a9 W feerd 2

3ATSY, §H G1gAl & U DT AT I AT PR & oY U fohaTheld d—
fgraeeTg—1
U JATA—URT IUTE] Ho &3l Sid—aliel, VIMAfas, dfer, e & T Tl BT |
3F T TGl BT & ¥ 3faclldhd PR qarsy fh—
. T 1 gl ISR B°
. T I gretl BT Bl ¥ diedr @1eR AT U=l g8 Sl Fahell &7
(Rer—ergail &1 TI7 S FHI 017 . YD G BT FIT BT & 557 1qal &T 78l |)
T <l b oTqgell & g &1 O | WAEAT 81d gU T f=IaT 8 | oTgy, emgell & o= ol
@ T D oIy B YAl R fIaR H—
. JTeT—3TeT Il Suavvll § AR faa—foe argeil & a7d &7
. Wi ¥ qEReT & foy {69 o1g &1 ST fear Siar 872
. BESYH R fd a1g & a7 &7
. AT U @ g a9 & (oY DI—abiA Al Grgall &1 ITIRT fHar Siam 2 iR @ ?

T < fh &R B & oy v fafdne ang &t =g+ foar Sirar € | = BRoT & o5 it wrat
@ foQ U & arg &1 ST TR fHar SIar? oY | R BN 6 T & i ua 3 1fdd wRoy
B Aehd © SRVl & oy dlal fIgd &1 9ad 36! dieid 8 b $eT SUINT IR &+ Al
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SYBRYN R SARG! & IRIRT # 81 fhar Sirdn, s9a forv anféie arRvr (SHar iftie 77 81
T AT AT 2 |

g I 2 o arqy smeraasd, a1, e QIR faga @ garad gl € den 3 anfcad eafy
I BT & A1 T 394D Tl 9 FIH Iod 81 2 | feg 78 & B 07 femgeli 7 +ff amg
S & O BT BT e AURHY BIRT, THHER AT SHEAT BT FATAD & | STdih GART JIREY THIgT
R T HT T fIeqd T arerd BIdT 2 | IS g & iR fl 39& 3 awdeR 81 € | s9ferg
R Qb U1 & SR UR T BT G AT AL BI S0 # g 3o 87 2 |

9.2 €&Ig3ll @ VEIIA® O (Chemical properties of metals)

g o fb el AROf—1 @ eTgell @ wifk @ el gof
ey | ST O 6T A o | wiy e |l
ppf ALK | To e f=Ta B | @ STSEET
UG ST & argel b -
. | IR T H o v & .
BRI eTqgall @1 fehareiietrar astn
3 favg § 3R afde IHaRT g5 d9 i sl KI5
g 94 89 S9! UREiiie o &1 s IS
PRI B B I O BT TIT B § b o
feperT 9T qd A A gRT Sh] SUANT fdbar
ST Y&l 8 3R S9! Sucterdn foba= 2 | i
grgall & rEfte ol H R @ 3ITIRA
PRI = Y& ©U H U by I a1l T TRBS
H IR fewrg <ar 8 (WRvi—1) | sy, 39 P
FHS BT YA B 8, [UDell Hefmsl § ga
faRene el &1 st favar o | PIATCT 1739 0.003%
MY 9T Fbhd & fb R HIIR Tobe & Ao b 1751 0.0089%
[AReen|
qrefRrm
aifeaH
Dfeaaq
FNferm
AT

6000 s‘g 0.00000031%

hin 22
HYFYTD

4200 3.9, 0.0068%

4000 9. | 0.0000079%

3500 9. | 0.00099%

3000 9. | 0.00022%

2000 3.9, 0.0078%

1500 2.9, 6.3%

750 39, | 0.0000067%

1735 0.0000037%

# 6 @& Ths STem W dfd BT favermo g
2, Safd e Tobe & Ao # did &I BioT
STA- TR PIs JAMfHAT T8l BIl? 3MMSY, 39
Ue B IR o A U HY AR IR
FfAfhTaN &1 racid BRI T—
fraTaeTa—2
(Rrrdl & forg AQe— 3rcr—3rerT diav %
PHII: 2—2 g PIUR Hohe, [SId Tobe, 3R
WHW@@WWE@WmO—mOWL SieT H Aot 18V | I8 [dhd1dherrd THgl H HEY | )
IS TE 6 WREARI ofdR g8 HHSL ?F, ‘T, W, ‘T, 'F, ' AT BN |
. Wﬂ?ﬁ@ﬂeﬂaﬁ55mLWWﬁWWﬂ6waﬁssmLﬁw
Tehe faea don e+l 'S’ H 5 mL MR dewe 3R ‘B # 5 mL Ay FARSS
faer= enfoTe |

1783 0.00011%

1807 1.5%

1807 2.3%

1808 5%

1808 2.9%

1825 8.1%
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. WG ‘A H 2—3 AT DI dlel AT AN, IRETell ' H TR i, wREell & H dfd
DI BIeH, ATl 'S H HHIRIH & BId BT U Shel, WAl ‘g T ‘% H TR Sib

BT THST

-1 : favenus sffear grr engsh & afbaar & gon

. ia—<d e 918 991 tREHferdl &I 31daldh
BT |
o  wN faerH a ag & w9y F P
gRad g3l & ?
S FT BIS AT §9 BT & 7

o R IAMY AT Fhd © b DA W arg
el o= o1 &I IFD U & (It
H faeenfig v @ 8 ?

MY g7 b URRGTeAT ‘31 H SRR, HIIR Hohe
I & R @I, ‘9§ Nidp, PR Aohe faoraT |
PR BT ,'T H FHIRRE, RNe debe e 3 Nie a1
e s H Nid, IMRA Fobe faevd | ImRA &l
favenfUd ®xar 81 SEfe W= | H dfer, [Ne
Jehe faes 9 RNie @ 8k ‘& # e, difsyw
TR faeraq & Aifeas & favenfua 8f &= |

31t T8 1 Sl il 3=y e1g Bl S TquT b
fera= 4 favenfia # W&l € Aftd Alhy grg el
2 | 9Tgell BT ST AfhAar & "ed HH § @ W Sl
oft T Bl B, S Afshadr Sof (activity series) dweEd
2| OB O1gell o AlhadT ARUN—2 # AR TE 7|

Li
K
Na
Ca
Mg
Al
Zn
Cr
Fe
Sn
Pb
H
Cu
Hg
Ag
Au
Pt

IRY—2 : afspaar Soft
RIPR (wew aftre afifmardie)

Mes

gl Affharsfierar

\4
e (@ Ba aifdfbarede)
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ARUI—2 P @ R T SAIFeN el 7 f6 S8t fafdem waq Sarer afha a1g € a8l
@ife T e B9 |iha o1g & | AT & &4 aTgell & JoriAd egdT | ol Ferar et @
SIH—3RRA, RiceR 1 YR & ofquT o fawenfua &) Fadl & fdheg 3 maRA, [Sid &l e & oraor
A faeenfia €1 & | |fdaar S § eSgo & HUR ST drell 9Ty a7 7l I kAT e
gTSeIor I Had el ¢ |

3R B4 Afhadm 2ol &1 g1gell B S9d YE ©U H UK 8 & 9T & AT Joa T d
AT udl g & b aad sarar Affhareiier gy Sii— Afegd, dIeRiad iR bicqdd ST 200
AT Ul Yg dd & ®9 § U g3 Sdid a9 B ffhareia arg S—arm :fe &1 urde
JRIAT H A SYART 8 &7 AT | 39 G913l Bl STANT § A &1 HROT IF6T UG § dd §I (I8
®0) # YR ST 2 | e BT Sqd Afdl eherse 3R Fege A U o4 & oy Swa arg &)
SIAIDHAT B 2 M 87 & WU H APl & WM WR PIIAT AT B BT IUINT BR 5 UK T
AT | 34T e A 9SSl §RT &1 U fham ST AT 8 | 39 dvE YUue! H Syaerd s 89 &
gre W G¢ A9 BOR 9Y Y4 €1 39 Yeg WU H U1 AT S Hp |

URT, SR AR e QT e 8 o S9a Il | dadl TH dRa &1 U fbar ST Al
2| AR W AfE afra gt Aifsad, el Gaa A3ife & w9 § & fied € R e e
WY | uARd el a1 S Hep |

3y, < o aferaar Sft anqelt & Rarafe siffsaneit & THem # S FETIdr w2 |

9.2.1 g3l &7 qIg H TET HYd @ AT glar &7

3fae Afshy arqy SI— AITSTH, UIeRram qor foferm sifeie & |rer efwar 9 o
PRI B | Gol H @ W Y BT DI RIS A AAHAT R iTRITSS a9 © | SHY gl
SRS | FD b & ol g8 [AIRTT H 3@ A1 © | AIfsTH T uielRd & sifedss od
# geIdh? &R 91 € |

4Na+0O, —— 2Na0
Na,O(s) + H,O() —— 2NaOH(ag)
GICRIIA & |1 B arell SAMATHAT BT Hford AHIBRUT forfRey |
B S & [ Bo o Al o1g SI—HIRRM gal &l ifaiio & |l dR—4R fohar
HAT & TAT T B TR FH& ol & A1 Joll F Seld! © | §HT ORF & HROT HIRRE BT STIRT
anfererarst # fasam Siar 2 |

fepardey—3

e : IR & I & 8 9 S 98 9 gt ifEl & oy BifeR® gar € ord: draur <% |

. AT WId BT 3—4 9 o1 el ooy |

. IfE S R Fhe [N B R S B Al Y dg HCl # gaIidr dhe u_d (H=IRRM
3ifeaTgS) 8T o |

. & W HIRRM @ a9 HCl 9 garax qRd Midrel of 981 dl 9 WRd & 37elrdl
FRRH T o W SIAHAT BT T |
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. IHD U SY fheex YR ¥ JAETU 3iR e
A ypedR RURe oy & derar 9 T X
(Rra—2) | |
. FIRRM ®Id & S IR a9 Fha I & g4
(HNRr sifeTgs) & AHY el foflens UuR
TG B SADT UHT B S B |
AR sifaargs @l Upfa srelly 2 3frdr
SN
Y A9 R Sid, ofs iR Ugfifm argqu
Al IRy @) QiR & AfAfhar ax sifaarge Tl &
ST g g1gell &1 AdTE UR Udlell URd F9IdT © | I8 uRd
T Pl IR fadiRd T8l B <l |

frra—2 : FNRRrM &1 T8

2Zn + O, — 2/n0O
4Al + 30, —— 2ALO,

PR gifcas ifRTgs &R Yhlid & Bid &, B Afags Sii—Se sifaargs qen
TR sifaRiTse IHIGHT B © | I SIS IRl TT &R QT & H1ef f3har &R SIaor q2Ir uril
ERIGEE

ALO, + 6HCI —— 2AICI, + 3H,0
ALO, + 2NaOH —— 2NaAlO, + H,0
qIfsTT vgfiee

PIIR BT T8 el BIdT offh ST UR DIUR AGATES B PIel W DI URA I STl @ | Al
AT AT aTgy Sed drg R AT Sifadio | ifforar T8 Rl |
g3
1, ZaT ¥ Gell Bligd W 9Tqell &I o9 $HF &7 81 ol 57
2. A SR wIfeH & SUART T8 999 | Fi fdhar S &7
3. ole, WNfrgH, Vgffae argeit o effefio & sifafshar &1 wiawor forRay |

g <t o dreRmem, afsaw gen fafdrm argql aifdre frareia 8 | F=ifergs ol wifa &
TR AT © | 3TV, 3 &gl 1 haTeietd & P4 <@ & oy B8 iR Siffhand <wad 2 |
9.2.2 79T glar & W9 gigY W7 @ IMAHAT el 87

3ifdres ffshareiiel gy AIfea™, dIeRram e foffdm 88 Sa | siffshar axa «ifcads
ERSIAATSS, BIESINM 19 3R 1afdd ATAT # T S~ HRail & 3reifq g8t Semerdt srfiforar
BT B |
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2Na(s) + 2H,O(ly——  2NaOH(ag) + H,* + T
aifeaq STt IfSTH IgSIFaIgs gIgSIor

FrAIRIH S B ARTHATIeT €1 S Sl & A1 He JAMWfhAT DRl 8, IR T STl AT
STl AT @ A1 il ¥ SIATHAT Rl © SR HEIRRE gSgiadgs a2l glgsior 149 F9dl 2 |
T B8 BISelor 149 & goidel 91 §s o1g &1 |ds ¥ f&Ud S & 31k 81 Rl 3IRT R ol 2 |

Mg(s) + 2H,0() —> Mg(OH),(aq) + H*
UM, S iR drg oIl g1y = a1 3% il | Ml adl & IR 9 &1 1 5l &
A1 | Afh STt arg & 7T AR TR o SIS qAT BRI I AN T |
2Al(9) + 3H,0(g) —> ALO(s) + 3HA
2Feg(s) + 3H,0(Q) — FeO[(s) + 3HA
AHEI A9 R dlEn, dia), AT e argy ST & rer AWishar FEl bRl |

9.2.3 T glar 2 W9 gIgy sl W SIfAfmar s 87

B9 S 2 o o1qU O orell & A1 Jffhar d)a FId Saul dT gigsioi 19 I
FA 2 |

FIRRM, e 3R @iz &1 a9 BRgidaliRG vl I IfMfhar &1 FHIART forfey |

T T GTgU T UBR STATHAT DRl 57 Afshgar ot # st afshd arg & &9 Afhy
g1 PI AR S UR ¥ & A1 fehareiierar o sicl Sl & | 4 fharefiel arqy oii— |ier 3iR
wifem g orel & T AfAfhar T8 el 7 |

dfar, g ATsfed ot I fohaT TR BIIR Algce, ATgeo™ SIS 1 3R I 9477 2 |

Cu(s) + 4HNO,(aq) —— > Cu(NO,),(aq) + 2NO,(g) +2H,0(1)

AT SR wifesH ergy Rt SRSl (aguaregia) (3 91T =& HCI @21 1 9T A=t HNO,) ¥
B fhar o=t 2|
o7
1, 39 Irfwfohametl @& forg AHiawor forRau—

(@) DfcdIH B STd & AT STAfehaT

(@) e DI STl arsg & AT SffHfhar

2 UG o7 &1 T B8 SIaalNe el | AMfhar & ggeard $iF AT 349 g1 27 ifafshar
BT FHIHRT IRy |

3. RIS fhd Ped 87

39 BH SE AT a1l Bl dd T fhar Sl €, S8 dIdreRel & YNId | by gerdT
ST FHdT B, AT B S I el & et A wR ¥ i STl g o A 7 |
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9.3 E]7§377 @l gifer (Occurrence of metals)

gy geua: quuel H SR Y&dl € | | °rqy T d o Jfavell R |o GYdd el
# U ST & | A |fhaar Sl § A e arel! gy gad e § e & SR ud
wifeTH | Siafeh Afderer Afha a1ql o= deal | foham B e Ty A el H urg Sl
2 | YUUS! H UTgfad w9 F Y ST dTel SN STdTdfid gared [ warfe deed Afdad g
2 3R g7 I T[0T BT STTAA T ST |l 8, WiTal (mineral) HEd 2, 8Tgall &1 oy
381 Wil & fbar STrar 2 | O @ferer R g o AT @ifdie iR sregfadt oA gl € der Ry
el T FTshy o &F T # iR Flauresies aie ¥ fHar ST 8 3G (ore) dedid & | Ar=d:
GITST ST YR Bl TSI H UTY 1A € | 1 3% WISl BId & g Tl WiToT 37a%eh
el Bl |

ARUf—3 : gl & D

ERiCH YD BT YR IYTH BT M YD BT GI
1 SICNIFS] EUCIET Fe,0,
1ﬁ":l'IE'IE_C’ Fe,O,
EIENIF ALLO,2H,0
EICAE Sno,
2 PIae SIGIGIES MgCO, CaCO,
ATSREA (AT Te@R) Caco,
DHATHTS znco,
3 ADTSS 3R UTSRISE Fes,
CIENCIENESIN] CuFeS,
4. Hehe foream CaS0,.2H,0

9.3.1 OilIg & §9@ @f4wT ¥9 G9@7 fdavor (Important mineralsand their distribution
in Chhattisgarh)

BTG WSl HUT B gfte | HUsl 5 2 | IS WSl IAre H BRIITE Bl a2 H
HEAQUl A 2 | T Gl AR 28 TR & @ Iuaied & | AMRE A8d & @il fed &
3RH T g U H1F SEdH I 2 | BN & U @iel aRo—4 # g9y 1y €
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WRfl—4 : B @ U @
%. |@frs &1 T Rt w8t @fe 9 T @
1 gHCISC GAdTSl, TKIR, Bidy, TRIYVIYR, YR, HeIRETH
2 diaTgC RIS, DINET, SIAYR, HihY, ¥R, HeIREH
3 AR YR, RS, STTSHIR—AMT, BRI, TR, [Ty, g3, IaiiaTia
4 Sidmge | g, daRy™, [AARIgR, ST iR—err
5 | Sidigize | AR
CIERIENE)MRGERIR)
6 HRICZE qdrel, d%N
7 BHIRUSH cddarsI
8 AT RIIYR, HidR, RTG, HERT, TRIR
9 3Yh YR, TR, RO, SR

L - =
HYKFPHU

9.4 €IgHH (Metallurgy)

IR ¥ GT UTKd BT Bl UfhaT e1gehH (metallurgy) a1 &g &1 frsemeor

HEAT B | GTPHH d I =ROT Bl 8—
1. 3B BT FIUT (concentration of ore) 2. €T T fsyoT (extraction of metal)

3. &1q &1 PG (purification of metal)

A=—=T aTqell & STl W o1 UTd &R & (oY STelT—arelT fafer &1 IuanT fava
AT ® | 38T, 39 AHS—
9.4.1 31d%® HT HIGU (Concentration of ore)

G W UK RS # A A1 # A, ¥a, TR dor o igfedt ug ot € oy
T A7 I (gangue) HE © | 3D I T YT &R & (o1 39 MG DI AT HRAT AaIdh

2, 3U 31T BT WIGU Pad & | MMSY, 3H & WIEvl & o 9= Al & IR 4 am-
Tocd gAFHeol faf¥y (Gravity separation

0

method)— 5§ 3RIG TAT 3T & 3MUferd

g9l H 3R BT & 9 3G & g0 B
foru =1 fafSy &1 SuanT fbar iar 21 59 fafdr
H IRRG B IRID UARR Ul $1 RT Jarfed

]J':\l\\ 'qﬁ aﬂ' YN
. VALY
AP BT dTel 3D b BT

PR fectrIT AT B | RO SRR & WIRT 6ol
A 98 I © ud SgfEdl SR AR oIl §
T2 orelT Bx foram ST © terar I Uil @
ORI & 1T 8B M & il & (rF—3) |
URI: Blai-e T ATgs DI & TG0 &
fore g fafy &1 v foar AT 2, 28crse

D BT A 59 Ay I fhar <rar 21

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

o1 V9 gIgpH 143

(i) gE®HE gugmer A (Magnetic separation method)
IR H P vt IURYT B WR 39 A &1 IuANT fhar rar 2 | 39 Ay # srres

B qNID YEHR FHEH TR Il dlel 6 D gee (FRR dec) W STl Sl & | gD
ueref ged & JedlER Bld 8 R W € W gy garef yee WR a9 deé U I8d § o
T &b a8 gRId S 91d A dex 8] 81 9 | $9 bR al <% fed 8 U g uare
BT 3R GIRT DY vared &l (Frei—4) | 39 A &1 ST feq & s (Sno,)
SUReT Fraad G BT grd HR 2g fhar Sirar 2 |

(i) ¥WT Semad fafYy (Froth floatation process)
RIChISS IYTh b AG0T & forg 91 fafd &1 Refi—5 - Afthaar Soft vd wefda emgad

SYINT b ST 2 1 39 A § 9 o K
AHISS ITH | UTg oTel TgT STl AefTdhy Na -
S e <9 R Y gaiRd @) ol & Ca 2 euwes
O BROT 3IFT SO Bl & | AohISS SRRD Mg
@ HUI IR T DI b IR 9 oIl & Fordd Al 7
SR BT & gAAdel s9Y fIUS I 2 | g9 Zn
UHR T8 B Eed BB ST & AT HUX Cr
3T & STafds fASdl, debe, TR ORI rgfedl Fe |wmfe fafy
T ¥ do T ¥ (Rras) | gl y
BATE 3 31 AT § FiE o SuRerd Pb s
£ UaT ST 9 SRIDT BT AU b UPHR fhar C“}
ST 2? Hg
Ag ~ wPpla # a
Au wq H
v Pt SufRerd
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942 g1 &7 YT (Extraction of metal)
o1g & fsHyer @) fAfy arg @t aftaar qen R @ Uefa W R a2

(®) &9 94§ & ifdes frareia argell Aifsad, drefad iR dfcaad anfe &1 S9a Aifral
A T@ & B9 H UTA BRAT BioA @ | 39 ATl H {Igd gRT garzd H-- W g+ (cation),
FUT AT (anion) ¥ 3Tl BTN HATE TR STHR ITARIT 8 S & JT 91g YT 8l 2 |
9 ufehar &1 e siuee (electrolysis) @&d & | VMM &1 o g1 fafyr g e foram
ST 8 (AROf-5) |

@) weH iR e fharela argel & S9a JifadIgs, Aehliss AT HlEiHT AP H RS
g fafe gRT ured fhar SIdr v |/® BH A1 R A9fha g OH—URT B S9D
SfTATgS IT AHIgS A Had TH BB YIS fhdT ST Fhall 2 |

3T gTg3l & AhIssS, aAgs M dEHc & oY & UgE Ual & SUIRT fhar Sl ©
T s q T BT eI Aerdl o & 9 |

9.4.2.1 g3l & HebIgs I PIEIAC I BT Jiqergs 4 GRad-

gTell & AohIgs IT BIEIHC D DI fadTss H gRafcid w1 &1 el e IuRerd
argrfgat wR R awel §
(i) T AobhIgs RRG Bl Sd IR AT ATeAIo &I IURATT H IHD T | HH ATUHA
q® TH far ST § 99 a8 Ufthar WS (roasting) dwEeicl ¥ | 39 fhar W sreyfet arftad
g Ol € O &RoT a1g @ AffTe & e § ARerdr Bl 2 | ol IEId: Aehlss
TR BT fasar ST 2 |
2ZnS+30, —=—>  2Zn0 + 2502
(i) ST 3IEH Bl 94 91 B IIGURATT H IHD TeAdid ¥ HH g ddb 9 fhar Srdm 8
Al 59 Ufshar 1 FRAIA (calcination) @ed & | I8 fafd Frae 3R o ol U &l Ikl © |

Znco, —%2— zno+cCof

PIEC JADBI BT TH B UR J fJafed grpx Hle+ Srgaiiaargs 1 gad drd & a2l 81
&7 3ffRITSS T Bl & |

9422 g3l & Siadigs P gigel H UEIT

IR & Sifadrgs H URad & yganq grall & IITaAISS BT U= bl ST & | 91
JTRITSS DI JUARID TAT el D A1 ATHR TH AT SI1ar 2 79 g1g w9 3faelm d ure il
2| 39 UfhaT @1 W (smelting) dEd & | Mol IRerar | 7 fee arell srgfeat @ gem #
AT B & | WA UfhaT QT UBR d &I Al 2 |

(i)  @red 3g=ae fafr (Carbon reduction method)— wfSia a1 FRATUT sRRe &1 ®id a1
B & AT g7 9 (blast furnace) § Sed d1d (700°C-1800°C) T ¥ favam SITaT 2 |

STy o7 Sruafia 81 fUeell faRem # Ui Bl ¢ |

Zn0o+C —2—»  zn+cot
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(i) e suEae fafdr (Chemical reduction method)— Sfsharar ol § Hur Rerd &1 31a+
A A Rerd a1g &7 IS avT & e 3 favenfug o) <t 2 | 59 Rigid &1 ST o
faRenmu= fafdr gRT &7g @1 g a1 Sirar 2| 894 gd H <1 & b BIR debe & fderdq
# MR A7 [N ol ST W BiuR favenfid & i 2 |

CuSO4+ Fe ——» FeSO4+Cu

CuSO4+ n ———»» ZnSO4+ Cu

AT 3T S © 29 A gRT fba—{dbe gl &1 fshyor fhar S ddhar 27?

9.4.3 8173317 @T @ (Purification of metals)
3T W U o7 H STt BN €, 9 o1 Bl Mg AT STuRed arq (impure metal) wEdt
2| OTg BT g ©U H U R BT GfhAT a1q e A7 1 URERT BEeTdl 7 | 8T e e
<1 faftrl grr fbar S 2
()  #ifoe faftrt (Physical methods)—s9a 3iafd Head: gavr dorr yMol e a™ gRT 49
eTg UT BT ST B |
(®) =au (Liquification)—2lg fUaes arell o S—fed, d€ offa &I Tl arell
wRTacd Wl H T far ST 2 | g feera) W 98 ot @ iR srgfedt 98t <
ST € |
(T1) 9 EE A g el @)Y (Zone refining or Fractional crystallisation)—
oTg H YfEA & BRY IABT TeAd HH &
SITAT 2 | S e 39 RIgT R 3mniRa © f&
STt g T ST STAReAT W STV T SR
¥ 1 faory g1 €1 39 fafy 9 Ties, RyeR
qoIT wifess &1 g foar Simar 2
59 Iy 4 g org @ Be IER
IS b RN BT AR H™HS e dhb
TH BXA gY ER—ER B8 B gER RR &I AR

R S © | S §RT G BT U T w0

o)

fOreret ST 8 oI 9 37U W MYfEA B ot
gV 3R 319 B g8 Y& uTg &I 918 BIsd 89
TR RR @7 3R 9gdT 7T 21 39 USHR TR
RN IR a1fdre sryfedl uge Sl € qen @
B3 AT g 81 ST & | 59 UfHAT Dl IR—IR
QIR A AT g o1g U B 2 | 3l gad
TR RR BT e R goIed o= a1 S 2 |

(i) <raraftes fafkrat  (Chemical
methods)—E® a3l &1 I+ ey
ERT N e o ST 21 i g
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oTq U AR & forg faegd smqerest fafy o1 winT foham e 21 o1yl eng @t A1) B o=

Soldgls Tl Yg o1g B Udell B8 KU goldels & wd H Ugdd Bl Sl 2 | 341 oa1g &

AT & HIA BT AT UEST & ®U H Ugad fHar S 2 |

19 fagga aqeey | g gRT yarfzd &1 Sl 8 d4 e  SuRerd o+ amae (@rg 3ie)
FOT TS Bl AR SR U1 & B0 H AT & OId 2 | 6 golagis W 91g & URAT] Afaiiepd
) e # god o 2 | e § gorl & 91 I8 g il defls @l 3R =l oI € | e
# arg & A1r el g8 orgfedt U srgereiiel Bl € S-S UHre W o1g @ o] e #
T BT & TH—dA YIS BT ySTef HH BT ST & T SYfEdf Ve & i det W YhiIa &
ST § 599 UAle U@ a1 dhige (anode mud) wEd & (fF—7) | 39 A &1 ganT sifmm, Had,
HR, e e argell & oM Bq fhar oar 2 |

AT
SIRRE E{‘r SIEN
-
1 o }

Iea fpareie ardd e mfﬂ?fr RIS ot frameiiar e
TTferd £T‘g’ Eal l l {-Ic*bls\f'la SIRG
fagd sreres PIEMC IRRD AHISS 3ATDH l

| | | e
Y& g foreama ol l
| | g
L !
uTg @1 Sffaarss ReRoT
eTq ﬁlem%m?r
oTg Er?lr?ﬁ%ﬁ

UaTE INE—1 : A

fohaTmea—4
T BT ST M- HISTS & dR Ty, TF1 dRl IR IfT IS Id &1 d 9 I UiR
TS BR ATH R AIOTT | HIC IR B Th I & o9 RR I TAT Udel IR BT 0T RR 9 Sils
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ARTT | S IRI BT BIIR Aehe & faea # gaiax 3@ Oy | & @ & e & sfer ¥ ar
TP TR D GIP H 9 W | FH R I ATAlld R FfRad uedl & Iar Afg—

. FT AT UH Sldele A TR Soldgls dl 3R 4T ?

. e setagre H did &1 A0 H 41 g8 AR fbad gfg?

ST UBR ST G1q BT [Iegd sraeel uRwRYT 6T ST & 99 o1 0T Soidsls W) UT sl

=
gT

1, JMRA & IARATZS IR & A qAT G folRay |
2 IehTge DI B forsd fafdy g wifea faram Smar 22
3, Na, K T2 Ca e1qaii &I S Aiffrel | fIegd smaeed g1 Ui fasar Siar 2 aai?

9.5 &lgT (Iron)

SIET AId |RIAT &1 b YA (2307 J8T © iR @lig i e ol aerd
Tl URTETRA® BTel 1 o7 | el U |fhd g1 8 d1 I8 Udfd H 3 dwdl &
T YR AR H GRSl § | Wle b UG 3D - gHerse (Fe0),
frerse (Fe,0,), Risvge (FeCO,), SRR UrsRise (FeS) 3t |

9.5.1 @lig @ Eﬂgﬂﬂf (Metallurgy of Iron)
BTG H T S arell g &1 99

3% gHeTge (Fe,0,) B | 3% &l WMl 3 U gef _Y
PR B ITAT SU Hed] (HIR AT W A gRI) \ /'

eI o1 W gl Sl & doIT Jocd YIahror fafer
RT SHT |Gl fhar SIar 2 |

TGN & TTAT SRR BT WOl B & forad
IR H IURT RIS iR Hehy @1 3rgfegt
rgefiel sffavTge aa] X & Sl 8| 3R
T B OSar ® O S9dT o1g # srua

SIECINECRSEN SIS

L - =
HYFPEY1

AR 3I%h, AT URR, BIdh

4As + 30, ———» 2AsOp
S+ 0, —» SOp

IR ¥ H&Ad: X 3¢l & WU H Rl Sl
2 S99 WiTe & 999 g1 R (bfedad dec)
P AEIAT I BT ST 2 | e & ATRASS BT
UG, HTeA (Pl AT YATARE) §IRT fhar Sirar
2 | 39 ufehar % s IaH (T 1800°C) Y SMATIBT Bieh! 8 | 3R T8 UfthaT Th—%b B
DI SITY AT S0 BT IR—IR TH A H ST BT T Bl © SATAY W T ! el Hee!
(blast furnace) # fRaR forar Smar & (fers—8) |

-8 : 9 wedt
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JIAT MET ST B G TR HE! BT B AR SHDH! W] T8 U AFTAT i BT IR
I BIAT & | 919 @ e ¥ W Aferdl g1l 8, [ gIRT Wgl H§ 9 &aT (700-800°C) ¥l Sl
2198 B S RR W rfAfhar & g+ A4 Frpert &1 71t 81ar 2 | et 97 # <1 g 8ia 8, R
A T fog § urgHd e et fog | e arg el S 2 |

IRAT SRIND BT AT TR TAT DI & A1l HeATdh? a1 ¥ed! § HuR A STell ordl & 31
A ¥ T gAT Aol ST & | 91T Mee! H YA Ud |AM el JEdl Sie—old 3RID, AT R
AT BIP A1 BT AR S & S= Ao & A= &= | BIdR [oRAl Usdl &, Il 9eel 4
feforRaa aifafshary el 8—
BIp, SMfaAIST AT TR HEa Sgeifedge N a4mar 2 | dfd e s A o
STAT ST © 3T 9T g3l BIdb I+ gY Bl SIS3iadss A U fhal dR Hle Aiiaasgs 149
AT & | DI DI HB AT AT DI JqAT ATAT 3 IACHAT B B ARTSIFAgS 19 a7
21 39 ufehar | 9l H ST a9 (400°C-900°C) §+T I&aT ¢ |
C+0, ——» COA
co,+C — 2cot
2C+0, —» 2cOt

ITRATSS IREDH, HIaT AFISITAISS I fhaT B RN 3R B Sg3lidgs a41d1 & | IS
fAfhar SR g 2 |

Fe,0, + 3CO ——» 2Fe+3COA

9 JAMTHAT & HRUT WSl BT A9 Iod a1 Y&l 2 3N Bl SISATTASS DI 18R A8l
S fear Srar 3R g wedl | Aol f3ar Sy € | I8 b Sssiiaargs bib W YA: fhar el
2| B AT H gHCEE Ml BIH & AT AR TR el AR Hra- AFsiiaase § gRafdd &
ST 2 |

Fe,0,+3C ——» 2Fe +3CO%

Jeol # 9= a9 (900°C-1200°C) WR AT TR T fdged & g iR a8 3Mge I
(DT 3ffRITgs) T Hed Sgeifadags H uRafdd & ST €1 I8 Udh STy ififshar 8
Saforg AT TeerR a1 AfAT AT & 1Tl H STel SRl 7 | 1fdd /S # SUART | ST BF g Bl
2 | 9 IMATHAT § I a1 SIS T, 3% dl JYfEAT G H & foy ugad 2iar € 39 el
(flux) Fed 2 | I8 Riferar 3 fifiar ax dfera Riferde awrar 8, fSRY argre (dag) wsd 2|

CaCO, —2—» CaO + CO,
CaO + SO, —2—» CaSiO,
HeCl BT d/™ 1200°C ¥ 1600°C & & BRI dlal doT bicddd Riforee fUeel g5 amawern

H I IEd 8| Al & BTl H TR B & PRI I8 9l Bl dell | & Udl & ®Y H Yhid ald
S € 1 RO Ia9—a9g IR 3T T—3Tel'T defl R Rerd et gR 3 e Siar 2|
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AT YT | T 399 AR H BI%I AT H BraT Helr e § S dear «ier (pigiron) dad

2 | 39 TN Ufshareli gRT g fohar I7am 8 IR == I & alie &1 fAmior fhan iram

g STi—gotdl @rel (castiron) dm fiedl <rer (wrought iron) |

ocigiTe &1 &g Riey

BTG @ IRIRS Rieq werr 3 dig Ried &1 uga
I 2 | UTdie BTl H dllggad TRl Bl dred, DrAcl & A1
AR BT Wl H TR Algl a9/ ™1 Al o7 | el 4l
PEI—Pbel [T PR & TR U ARl Mdbladr dardhiadl g
& BRI AT ST B | ARBIRIG: 3d IR 4 &1 dlgl WG
TG BT PR ¥l § T har Smar € ar S99 &R § AN
M dTell T |oTae] axqy Si-84, fomer, ardg, doers!, |
FHoridl & foly <9 w4, 1T, f2Ro1, here :nfe §91e ofrd 2 |
TER & g Rred 9 qdl qqareli & Yol /AT & foy uRuRe
Y HoATHAS G & Al fmar siar 21 ol Rrew &
avarol, Raefdal, ger onfe ame oid € |

QT Rred # Riedl gRT delrapfaal BT 7F W TR BR 4
I AE BT U AT ST B TAT 59 WEl H UBaR IHH N\
el g8 Uide o1 STell Sl 2 | Uidel A &7 I of ol ©
3R IH W ATHT TIR 8 O © | 399 Sdi—addT, sRi—drs,
I nfe Aomad! ARl TR @ Sl 2| ST Reu T,
PISHITE, SR 3NfE &3l § AR fHar Srar & | 399 TR BT 0T, -
q@e, XAl & gSel oNfe W 991y Wit € | fer—emg R

7 N
8l
[ B N

g3
1. arrE) § qrashd Sed 999 Y@ =g B W) Iafhart e Bt 82
2 dle & pyur g arcam™el | eld & WU § B I Uare] b1 IuINT fhar Sirdr 27?

9.6 W& (Corrosion)

g S 2 fehamefiat enql S—Sids, Vs ofrg 81 offaxdior qem -7
3 fopar el € @R S9e ATl § uRafda & Sl € I8 fhar FetRor s "y
2| e D RIS AR STl & fovdm &I ST @91 (corrosion) w&d € | J8f &H O
ST SN 1 UfhaT o S ge B qeid] BT g Bl | HYUKYH

feraTeeTa—5

(te— 59 faTeTg I TH AT FEI B AT H BT ST A1fey, 99t Fq H AH SEF &I

BN GRYUITHT 9T<q =T B3 &8I & )
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. T OREferdl SIfSTg T S8 hAe: 7, '§ dAqT @ AMifdhd HIY |

. TAd TRETell H 3—4 MMM TTel IRTY | TRl 31 H 1 U+l lel & marfus g9 ot |

. TRl ‘q H B Tell PR A b BT < |

. RGN ' | W AT Bl
W & T <

. g Al Aol & ' W
TEART TFMHY AR HR < |
U RGN} BT 8 H GaHR
TH SITE (YU) ¥ @ < eI 3—4
¢ 918 3faclid dN (FE—9) |
gs # fobar o Ifa el 2 7

. T T IR ol H I STTeAfU=
H ST o '

. FIT ST & &I AT FHH 27

. R WG H T [@ART B

IGIER] ' ENCE]
Reffty % o Rt gor #7 ANGA S

. g gRadqd feg i & 9949 firg—0 : O @ @ AT W Ay @ T B A
3{JAT W B & PHIRT T3 o7

. fhd UReg=Tell (9, ‘9 a1 ') H 3ffde uRad gu?

R TR ST o+ & foIu SifRio 3Rk 91 &7 BI9T 3Ma%d =, offh ST ofd UR 31
BRBT BT AT T ISdl & STAI—aTdoT IT 31kl &l SURfT | 39T SuRAfY & S 1fdes efrerar
ST 2| S9felY 948 & U @ SolTdl H Al TR 99 STedl ovTdT 2 |

gTq @1 Ui |l FEReT (G & A R ATFAIgS DI A STHAT) T DI &R Bl g
FAT 8, 3 fohameliel o1 WR HerRor 2w 81T © | argeed W Irfadl, arqgell &1 Uapfd der
RS & pH A1 # gRadd § 1 oTgell & HellRoT &% H gRad sIar 2 |

9.6.1 OIT &7 @t [RIAT Heer

&R fhardera—s # <@ fb gar SR il @ SuRerfa § &g R S SFIar @ s9fery
Sifdrepier SR fAfel # o1q @1 gar 3R Ul | HUd AH ST 2 | dle a7 argHsd & 7
SR R &= @1 fopar AT eTo7 (barrier protection) wEdch 7, RNTH @R WR Ue a1 M
T ST ¥ fagd oud g’ it AR @ W fed, fdd, wifad SRi arg @ ud deri
STl € |

fepareerra— 6
. 3o fIeme™ 3R BR H SUANT &1 S aTell dlg ®1 a1 Iegall & Fl g918y AR Ale
DY b 390 & P avgell W Ue o § aor f R W |
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. 39 Ml YAl H ¥ {6 e @ 999 BT SMER HT 87

iferes |fha aTgell &1 SUANT dxa M1 o1 BT [eTROT | I 5 AhdT & | I8 Ufshan
I &7 (sacrificial protection) HEARN & | 3TU edAIgos g & dR H GAT 81, 3AH g
B A D HUR (S DI el R =il Sl & | 57, e | SraT fhareid 2, gafery g8 el
AT A RIS A fohar w=am & G JIST WRd (ZnO) & w9 H I8dT © 3Ia: algl, ST o 9
g9 ST 2 |

. FB 913l # SRR fIera TRmaR Al HeRoT & g9 fhar i © | 39 Y 7 e de
T AN BRBe Ao & SR fIee & w9 # ST fhar ST © |

. HH—F AE DI 3T G1g3i & A1 e 81 a1ql a8 Il € 19 W) S 98a &9
AT TE T B |
9.6.2 clg YV W & @7 V@ RIgTa (Chemical theory of rusting)

HeTROT B1 febar faefd XA AWAThATAl & §RT T~ Bl & | STd &g SIi—clls Bl a1y
3R FHT Yo aTdTaRvT | IET ST 2 99 91 Bl /A IR gD SR FOMcHS & HHd 81 S
& BRY T fagd IS T @ Wifd @aER B Al 2 |

g A g o RE
gfera
o 0, ®I S
O, @I BH Hladl
Pers

W goeed & W

fRfIE—10 : AT & W7 W A TG AfAfHAT
VAl WN— Fe, F& & U # fdoaa # =rall SIaT &—

Fe —» Fe* +2e

DTS WR— IifaRiTo dl SURAMT H A gelagia ol & I7U[3I §RT of fory Wi & deim OH-

M g1 B—
2H,0+0,+4e ———> 40H

UArS TR a1 Fe? 3Ta- OH- 31T & 35T 3k& Fe(OH),(S) a7 € | I8 TR BIgsiaass

IRIATSA B SIS gRT T4 &1 SURATT H BEgce MR 3ffaargs ardm a—
2Fe(OH), + % 0,(g) + H,0() ——» Fe,0,xH,0(s)
TE! BIESCS IMMRA ATRATSS T (rust) HEAT 2 |
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9.7 A &1g (Alloys)

foredl g @ ot BT JEaR 9 @ forg st g 9T ve vafera fafdy 21 g |
Ao {7t g sfage Us 9rq 81 A% g1g bl 2| 39 o e 9l $Ed € | 91Md g
UrfaRTRIG BT | 3md st arqgatl & fmfor vd SuanT faar o et 2| st arg a9 & 92
PR T DI UG GG, IH HOR A AT 8T & TATd Pl HH BT © | A8 &g i
H TTEll S Ghdl & TAT 39HT A= &3l § IuanT fHar S ¢ |

st a1q 991 & oY Ua a1 T Ugarex SHH 31 o1 AT 37T, dcd ol MfRed srurd
et STar 21 91 # 39 ST AR Ay O1q U @ S 2 | 9 99 9T ergat (3 o )
BT YT S 429 oI & MR IR a1 Srar & arfs A1 arget d g9 gifed o1 Uil &R A |

SATET |aifad SN €1 & cifdhT 39®T Y e § SUANT 81 (51 S Fhall Hiifh I8
JUETR =9 I © | STd SHH 2ATST DI (AT AT ST & T I§ HOR I Il & | Il WLidd,
AR @1 e st arg & R Frda @ ifaRaa fave ik wiftrem femar Sirar 2 | sifias o a1
ST S ¥ g9 B, ORRT dg #1 SuAINIGT 98 SRl ® |

|rofi—6 : Heayel A ey

®.| fgag 3999 ud gfoera IUERT

1. | Giaer Cu - 60 ¥ 80%, Zn - 40 | 20% |&cH UG BXe] AMM a4 H

2. | ®raT Cu-75% 90%,Sn-25 % 10% | Ryad, 9a-, Jfcdrl a9 H

3. | 99 @R | Cu-50%, Zn- 25%, Ni - 25% o, e, YT 4 H

4. | HeforaH Mg - 5% , Al - 95% IRIAT ST T

5. | 9a1 Aew Cu - 80%, Sn - 20% gl g ¥

6. | T Hed Cu - 87%, Zn - 3%, Sn-10% SONRIRAT A g H

7. | dleer (FM) | Sn-50% | 75%, Pb-50 & 25% | €Tgeill & ARl &l Sirs 4 (AlesNT)
8. | SXfHA Al-95%, Cu-4%, Mg-0.5% Mn-0.5% | argaT™, selldiex, S fawar T 4
9. | T ral | Cr-11.5%, Ni- 2 %, C- 37T, qIG U @ o, dTdy, 3N

¥y-Fe I H

10.| UfeTept Al-12 %, Co-5 %, Ni-20%, 39— Fe | mfl g=d a4 H
forardera—7

. U ER IR fIemery § IUIRT & S dTell a1l & |1 awsll & Al 918y |
. STH ¥ DI—dF W IRU YE O F 941 § 9T DI A 51 91 I [ Al PN | 5%
gTq a1 %7 91 | 991Y S & BRI R R S |
BTG I8 IAD Dl Y4 I 8, T8I b S HIF 9l & | BiIS § Al bR bl
Teh Ui SR & SR STelT—37elT &l H olie Bl HRINI B TRE—IRE bl WY 41 8 | g4R
gasil 9 7 Rt iR @ Rl 9 fshyer o) At < afeds @ Bl o argaeil & Are e
@ st argl ff IR @ |
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g1g U9 e1gdH 153
gaq

1, D AT STl H TR Bl &% b gbR ywfda sRf?

2. 91 gl w7 9918 SR 2?

3. e Tgore b ded &7

J&J Jsg (Keywords)
IS, 3R, HTgdhH, TSRy, o, AT, Jocd goahRor fafd), $mT Icaras fafe,

TEHII JAFHRT A, GqT, W, TTetd, GrqHd, arcdl Heel, URSHROT, HeqRol, el e,
I Requr, s a1g

. gTgell ¥ arfcad awe, TId], STaTdaeddl e eafddr Bl & am I o AR faga @t
JaTerd Bl 2 |

. eTgell B @ AT & Ted HH § FaRyd R R Afhadr S Ui gl ¢ |

. 31 frarelier g &0 fharefier argelt o 9 aaur & e | favenfig o= < 2|

. Ty SffaRiIeT & T o sifaarss Il & oI Ui &N ferdT IWIeHT 81 Jad! & |

. gTqe STl ¥ fhar &R ggsio 9 Jad dRal g |

. oTqy 3Tl I fohaT HR AT 9T T BRI A 2 |

. aTqy Ul H Fad T WY w9 H SuRerd &l € |

. RNl DI D DI F GAH B DI IR o1IdHH dwgecdl | e1gdd & O aR0T g
1. IRIDH T G 2. o1 BT U 3. e1q &l g

. g1 & D DI URHMT & MIR TR SAS g0l a1 Ay &1 == fovar S = |

. HTE0T R d: [ocd JAFBRYN Afe, ST Sccare A qem graaid gergawor faf & foar
ST & |

. AIfad 3D Bl IR AT RIS B IURTT H IHD Tl A HH A9 Tdb T HAT
9ol (roasting) HEAT © | AIfsd %6 Pl dRY AT IifaRio &1 uiRefd 3 a9
Tl ¥ $H T db TH T ara+ (calcination) ®geirar © |

. g1 & JifRITSS BT &1 H eI qRId: DIIAT AT PIdh H B o |

. IEH ¥ IURT gl BT fUgel ¥U H g & foy Aa U uared &1 e (flux)
dHEd 8 | eld, AYfEdl & A fbar R argad (dag) 9 2 |

. fepamelier ey iAo e 1+ 9 a1 &_ell € 1 S9o T (qread: sifaargs) H
aRafcid 8 Sl € I8 fshaT HeTRT HEAN © |

. TRl BT ST eTall 31eraT Sferrgelt & wrer M o fAsr erg e Rl ol 2 |
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154 fasm, wam 10
: AR
SiF (1. < fwe giw —
(i) FrafaRed argeit § & a9 afra arg 8-
* @) Mg @) Al
(@) Na (&) Zn
(i)  dTRATST RG & 9T & —
(8 MgCO, @ Al,0,2H,0
(&) FeO, (& snO,
@iy  MIRA URRIZE & Hgvl & forg FfRad # | i A Ay wgad @ Sl g
(31) DI GARDROI (@) o YAFhRT
(A) ST AT (®) faegga smuees
(v) Dfeaam Rifeide 8-
(31) At arg @)
(@) argad (%) wmer®
(V) T W B Iraudl enqy § —
(1) B, fSiw dorr fe1 @) omaRA, HIfgE e Fad
() IR, MR dAT i (8) omRA, fe qar ygfAtaH
2 Rad o &1 gfid siforg—
()  f¥% by grg gRT $F Alhd o1 B SHD U & [dedd I 8 o fbar
........................................ FHEdTeh & | (favermu= / srgermon)
(i)  BURITG # UTY A a7l Al BT YT SIRD ..o 2| (BHerse / Hrerse)
(i) s oarg &1 A & W Af¥d o YAl o7 Ud AT BT fAstor
BT B | (T / faww)
(iv) SIRh B arg @I URART § IHS el | HH A b TH B bl Uishar
.......................................... FHEA B | (o / FRamE)
3. fFrferRad &1 |HsTSy —
() seRes (i) @l (i) eorgAe (iv) el
4, feforRaa arffsamil & foy dgferd aiexor Afe —
(i) VMM arg & ST 9 | STk |
(i) Riw sifearse & AIfSTH eseiadgs ¥ ifafhar |

(iii) DfTTH HIEFC BT TH B IR JAMATHAT |
(iv) ifsad o it & ifafoean |
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o1 V9 gIgpH 155

5.
6.
7.

10.
11.

gTfcaad Sifaarge 9 O1g @ AUTIT &I TS Ufehar FHesy |
HeTRoT ¥ o & fafi=1 Ul &1 forfay |

fell a1g (M) & fazld emeel YEIar & fory UHrs, dare der fagd smecy a1 g
SCTERUT g1 \HsTsy |

DT & Al B FfaRad Al &1 w9y |

() Tocd geraaror fafy

(i) ST It fafdr

(iii) gD gerdmRor fafe

SHCISE | die @ fshyur &7 A=ferRad usl & MR IR HHSSU—
(i) 3T BT A

(i) offedrss & grg J U (MRS TSR0 |fed)
(i) 9 9eel &1

ST o @ fagld e Rigia e wwssy |
HRUT FATST—

(i)  SMYY 9 & forg HIFT, Al T wifeq el & SUANT fhar SIrar & |
(iiy e deRem qen fafdrw arg @ AR ¥ garex @ 9T 7 |
(i) Vg e afe arg @ R N sHer ST 99 99 # T S 2

(iv) @IET AT OIS FH ¥ 81 & Fepyvr & foy S9 sifedrss # yRafcda faar
ST 2 |
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HYYHHN SEITT—10
UBTY : URIGAT U4 IUgdd gHdol dde 9

(LIGHT: REFLECTION AND REFRACTION FROM PLANE SURFACE)

fOrwoll Pelm & 3 UeT 2 b U1 Ixol AT | THT hdl 2 | fhdl uhrer Iid & gdor g
BTel BT DI TETIAT I TBTeT fHROT UTeT BT 2 | 3 ThTeT fHRoT | MU Hg GANT |l B o
o | 3O ST AT b 19 BIg IR UHTT & AN H Sahlde YT Bl &, A S9 9] B BT Ia+
B B | BT 39 910 W R axar ® 6 axg gerr & forg fhae suReeis 7| goid: uRes®
I DI BT &1 a1 | TR ARKATADHT 3 feH1eT aRY YUIc: URGRID 3T JURGRID T8l el
2 | 9] AT FW TS dTel YBIRT I Y ATAT DI WRIARid BRI &, BB ATAT BT fudicid Bl ©
q O A BT JFUNT Bl E |

MO YANT gRT I8 91 @7 o b YhTer S99 IR W U R THT Rl & | /T T8
PRI 7 b 81 A FR A W 9] fa@rg 78 <l 27

3 31T H 89 A Idel IR YT & URTad Ud 3TUad= T BT BT eI BT | 89
THTeT fhRoT B U Wl N1 ¥ YSRid Svd Y BRI 9 WRIadH A7 Uad+ gRT 944 arel gfafdd
% IR H I BT | A MY A fdh IGWOT & STANT IR §H By SUART FF 91 Ahd
2 IR I e &1 v, Uapfd, MR &1 HSid ST & Wahd & | IR S99 Ugel 89 Bl
BT AAATHT T hATheld §RT BT |

B
.‘L,=:::ZZ::::_ I h=10cm h gi;raa:

fara—1

U & 91T &1 BT $I ddls BT ATAIDT PR & ol URAS BT ofe] & He Ths W
digad <TT¢ dif a8 ReR I2 | 319 U & HUT 91T | 10 9H). 9 U ST BT |19 A7 e
A dgad RUEd | U & BT BT adrd B | UhTeT did o URTd 9 U @ g0 Bl 9gM
ge | BRI &) o TS § 89 dTel uRad= &l @ |
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. e Fia o URYe a1 g1 FeT 1 S, i URie 9 ud @7 X1 99T &1 1Y 31k U &l ReR

157

RG] 1Y, AT BT & MHR §¢ el ¢ | IS 4Rt &1 a9 R foram Sy a1 s eidl

g1 oY 2

. Iy gd g Uil &Y ReR a1 91T 3iR FId BT Rl & Urd oI Sy, dl BRI gsl 8l o,

AT Bl 3R R of WM R BRI BIET & el 2 |

. afe Ufat @ |1 @1 ReR @1 oY iR ud &l URYel 9§ 9grT 1Y ar Uil &1 81T &
PR I B WAl & Sdfd Te bl U & dd oM TR BT BIET 8 STy 2 |

BT & 3MHR T BT Al DI G BT AU, I& & MHR T IFd! AId H T B 3T

% RER BIAT T | AATq

EASIGARGEIE

BT BT Adls

aﬁaw@ﬁaﬁaﬁzwwwaﬁaﬁaﬁ

h_K
d ds : h=

o

hd

d

o

SR BT T fharda I A & T8 IR B WR— R B dH1E (h) = 10 FHY.

gF ¥ BRI &I oI =h'

hd,

- —= _ 10><i
d d,

. qre< & URToT

@ 3 (d,)

AT 9 U
B (d)

URIeT &) TS
(h)

A ¥ UT BRI

@1 oTHTg (h)

20 .

10 4.

20 .

20 9HI.

30 9.

10 4.

30 9.

20 9.

40 .

10 94T,

@lalr |Jw Db~

40 .

20 9.

T AT A DI gfe B urg?
31q oy A1 fodT aRRfT & BT &1 d1S BT SHM T FDh T |
10.1 THTGS YU UV GNIgde gIRT gfafde ¥Fer

Bls ¥ FATA IHGHCR Ads A gUUT I dvg s

Bl 8 | FHT U0 § SRl Udh RIeaR
T B! Udell AT URd Bl & oY gRIg

Xgq & o Uap 3R uRel o

RS

3R TET T AT T 2] e ong

YPRT ol dgd AHTI] IRTICd BIdT

YT § WRIadh dol BT BT BT B |

HEH

JAadd U B
WS BT Uiforar
far do1
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158 fa=T, et 10
3O WRTEcH & M ug & foIs IgaR

1. ORI DIV FQd AT DI & RIEAR BT 2 |
2. 3mufad R, muae g W sificid e wRrafia fawor o ta & 9o o 8 2
3V & foharderdl gRT §1 el &1 FwsEiT |

10.1.1 1G9 & A8 &7 g7

1. NIgd T PIU, YT BT P §VIeY glaT &
9 o &1 |9AsH & fog 89 Ui &Ri—2 4. 4. 330 dRd Qi |

2. 3rufad fdvw, siferd aer gNialda favor ve & o H 8ld &

3fafcrd fhRor gUvr wR 59 fdg WR sl 2, AU fdg e & | afua fdg wR guer 9
T ATl 31T T 3uferd fohor 197 a1 R &, wRrafia fhvor 4§ S det W Bl § | I WR1aa
& T e 2| 39 Rafay # 09 & arg @ da W € | Ui Raafa # g7 smavgs ® 5 arre
B Adg TUU b dd D Sld AAd W BT |

A e for # <Uor B Adg 9R AT WST W1 TAT © | MUfrd fHRvr (@1t I9) 9 31fAed
& Tl DI Ulel 7 H TMT 2 | Wi & TR R & IFAR W_rac fhor (el 1 # qeng 18
?) fl =0 91 W BT

. M
&
| 4

-3 (31)
e g9 qUUT Bl A AT R=F IR gA1 < Ol T BRN? AMd B8l BITT?

P P\
Vs ‘o k
f\ Vo Rafe ‘:/ @W
; N ) e
.'.\ N_ 1 '\."'\ == _F_/_ _____
e /(
N S
\ 4
\ \
-3 (9)
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HTeT  GIgdT U 39qc GHIoT §ag & 159

Ifircig @1 feen &7 99s™ & forv B Iwdd gUor WR i a1 99 3 Ue HIf &1 diell
DI FIId DT o | T TUY BT T AT BIVI W FATHR AT Bl 32 (3ifieta o1 faem) o1
T |

10.1.2 FHd TYU F FHT BT GNIGldd [BRT gV gHIE

IS §H FHTA SUVT Bl O = 35° HIUT ¥ AT & Al UV WR g+ dTel AWeid Bl fawmm an
BRI? qRafcld fdHRor fhd= Bior &1 ga Sge? 39 89 firF—4 gRT |\ s |

T U fhor Tt U AB WR 31f¥eld | 52° HI0T WX AMURIT Bl & |

319 3fTafcrd fhRoT B ReR @ gY, FHAel JUUT Bl AT fdg U 0= 35° & HIT A HAT
e Sy | a1 U fdg W a1 aifiretd 1 qd ReIf 4 0= 35° HI0T A g SIIAT 2 | 39 §9I qU9T
BT T3 Rafd A'B' 7 31ficig &1 78 Rerfar ON' 81 9y 8 | 997 fb 89 <% Hehd =, I19d- HIv s
Rerfy # qd @1 g o BIer & o 2

T 3T 9dT Adhd & fb 5 Rafd d wrad= o1 fhd=r grm?

AV

o

@AM

0S = gd wafdd fdor
0S'= ¢ WREfid faxor

(@) 6= 35 BT ¥ gFAT W Reafa
forA—4
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160 fa=m=, ®& 10
A @ 7Y IfMMed | YA BIT = Li—35°=152°-35°=17°

R ® 9 AR Li= Lr

3T U IfAed | URTaAd BT = 17°

ZSON 3R ZS'ON'H iR = 52+35-17 =70°

3T BRI URTafId fdHRoT 70° =2 x 35° U g |

3TCT: STq AT GUUT Y fdg UR 0 PIOT I GHAT & T WRIGT (R0l 20° P01 A g Sl @ |

feparHary—2
AR BT gfd H—
%. | AMOAT HIOT | FUU B O BT F FTAR W | A8 Rfy H w_rac= Pror

”#I 102WWW@§WWQ@@?W

T o # 3y AR U fdg 9% O AT QU & AR 91 88 o | 9%
prteigiaty O ¥ G0 THRT BT fHR00 G401 0% Ty Rmafcia 8 el € | 9 g qdor # e
.-_l-'ﬂ" g a1 v orTar ® T uRrafiia fawot g 19 o <& 2 sriq fig I, g O @
WZHEZY ~ Wfifde 2|

arrd H gl fhRol 99 fdfg A &1 o1 %E1 BNl € | 79 U g 1 s fdg Ed € R 39 e
A g9 dTel Ufifdd BT JrRT ufifdd wed © |

9 UBHR BT Ufdfdd il ufifda 81T © | I8 U R URIGd U, Hell g8 (Rl &l
YT & WY B TRE IgIaR Udh g W Aam | 991 2 |

fdg avg
o)

fog o
@

9 ggur

AR AR

-5 : wHAe 40T gR1 99 @7 fig awg o1 Al wfafde

3@l §RT TBVT BT TS YHI B GRIaid HRoT UV & 4o fhelt fdg | a1 il el
Bl 21 ufafde 1 I & g W TR oal 7 Rfa €t 'R 9% O 2| SHPI 8 S gRT
A Rig o) Fobal 2 |
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HTeT  GIgdT U 39qc GHIoT §ag & 161

10.2.1 GG TYUT EINT §9 ST gldfded &1 g

AAAA TUUT & AW TS BB 3T ST & 3ruest ufdfdd uor & dis Ia+ & g R
fearg <ar 2 A g W Sy UV & W WS § | I8 99 & foY oY iU iR qUU & =
Td HIex Whdl TEIHR < | I Ufafda Aiex woel o fhael g8 IR a97aT 87 W19 319 YT &l TR
ggd & T4 T ufafde fra ok ggar 27 <o | ¥ O WR @RI BIaT &7

A {6 ®Is a%] AT U MM' 9 OB 3 R ‘__-____-' 3

21 AN T IR 3ifeid 2| >

Wadd & R & SFER UBT &) faRe OA a
TV IR 3TUfIT B § SR u_rac & uwarq AC foem # |
el Sl | UBRT &l g f6or OB, <1 gUor 9 M///:/B//////’/./K/////////M'
AT 2, TRIadd & g S fawm # Ao 3 Sy Tt
21 39 3l wmafia &Rl AC 9 OB &1 UV & YIS B . |
3R g8 WR d fdg [ W fyerdl € | 3fIiq axg O &1 AT
gfofde 1 g o= a9ar 2|

o & IgarR,

Ife 3Maad BIoT ZOAN = /i g,

ar /BOA = /i (UHAR BIO) ... (1)
IR afg wWacH w1 LNAC = 4r B,

ar ZBIA = /r (ATd B . )
R & FRAER i = 4t (3)

i | L (1), @) 3 (3) &
ABOA 3R ABIA ¥
/BOA = /BIA (Zi= /1)
ZOBA = /IBA (3If%eid gRT 90° &)
AB = AB (Swafits yoi)
(1. ¥, BI. AIRTRIAAT T9I ) ABOA 3R ABIA T4 OB = BI
Z0AB = ZIAB (R[S @& Sic:Iol &1 AT 180°)
3t wfafde & O |FAdel <Uur | A & g R avg @ |
Ue—2 @ A P IR FAASA SUUT F 30 HAH. B U R RIT 7 | T9 FHAA IUYT §RT I aTed
gfifem & xg A B g ST B |
ESE I BT FAT JUUT H G = 30 WAL

G BT Ufafda Tt gUOT I I & R W a1 8 Rfa 8 R FHA U A X
TR G TR T
31q: fdfdd o1 U 9 g¥1 = SUU Bl g% I g
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162 fa=m=, e 10
o 9 ufafds o &
= 30 ¥l + 30 9H
= 60 WHI
31cT: Uffdd &1 a%g I Bl g 60 T
10.3 HHAS YU ¥ favaiRa awg &1 glalde §r HTRGAN

AM ST b U @ 00" TUUT & AR T 8 | R & (199 & 3R qUI WR UgH
arel amaferd ol g wrafda 6ol e 39 UeR 8l |

_

L~

/

L~

L~

/

T

T TTSSIzaoo

L~ ‘——:=====_‘ Iv

— 2 fawaRa ufdfde

[~ '

/‘::\

L~ S3x.

L~ AN

L~ TR

- T3x4

ALl .

e o
el |
> |

e d,

-7 : gadd Uo7 gRT B @y 0 O' &1 T ufafde 11

fdg O @ O' | 31 arell Rl TUT gRT Wi 8 Sl § 3R VAT oFIal & AFi [ 4 T
AW AL O Hudfda g a 1,0 ST udfda 210 7 0 & §a & A9 ¥+ el &
gfafdg M1 a1 & g F o9 o 2|

ST MY T BT AHAA U H @ & O 3MUd Hfafdd & 3MBR AR MMUYD MHR H T
b BIAT &2 T MU Yffda &1 Sars MUd Sars ford=1 & rdr 27

3T U BT H Yeh URAS AT PIg I UHSHY FAIA UV & FH AT Uffdd < |
319 G%g DI TUVT ¥ §X 9 AU 3R B UM of S | I & URIfdd b ATBR H &1 Pl 3R AAT?

39 9HH @ fiU Ue ITERTT o B

U @fdd fig O W @S 8 al
A 3MHR dlel TSl Pl & V& & |

GId dTcl US fdd bl g ard
Ug @ o H ST FToR 3mar g T
1Y & Hifdh 31feres R aTel US | WREfad
BIhR 31T & YTl fhvol fad @) kg #

7 2 7 1
BICT PTG 2 | ST U Al U8 T8 far_g () : avq & e i % <ofor o7 @ ey & |
BT g1 & | B i W v A 1 <& '

fBROT §IRT G911 1T A BIVT BT I BT AT IMBR FeiRa e © |
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SAfTY 519 87 a%g BT <UTT |, AR 3R
gerd & dr U ¥ g9 arelr yfafdd gdor 3 &R
e &1 3R Revqas ST & | 39 HROT gfafdd :iR
BT AR 3ARI UR § I8 DI BT AN I §RT 94
g IV | BIeT 8 ST & | Beledwy yfafde g4
g ¥ BIel fawrg < 2

\\;\\\X\\\\\\\\

3

AN

-8 (@)
10.3.1 Q0f §iafdq g7 @& [y [da+l daig & YT Bl HEeIHar il 87

fag v o & amu <@
dad € fh gdor MM' &1 PQ
HRT &4 g9RT g1 ufafde faam™
% forg uata g, afe gdor ot
M'O $dTE TR T T B |

AHPE T AEQF &1 &
A T |

AR RR H & 31 <&
faRor P OR WRrafcid 81 gHRI
ot E ¥ waer o ¥ 9l oo
AR RR &1 ufdfde H' R 3907 & 918 941 gon fawrg < 2 | 331 UPR gAR IR F 9 31 &1 Uare
fBRor Q ¥ THaR NI offE E # ugadl 2 8k F' R IR &1 ufafde aar 2 | 33 uoR oy fdgeit
%1 gfafda t H'F' & <19 997a7 2 | 1 ot gfafdd 999 & fofg SUT &l dddl PQ WIT &1 SUANT
A e B

AHPE @ AEQF # PR G QS &I %3 HF WR ificfad &Iy |

INIREETHIRRNNNNNNANNE

4fe i, = ZLr,
IR Zi, = Zr, (WRradH 1 )
HE
SAlGITHR = RE ZT ........ (1)
EF
3R SF = SE = R 2)
3™, PQ = RS
PQ = RE + ES
vo - HE EF
Q = 2 2
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164 fasm=, ®erm 10

[HE+EF]

N |~

PQ =

1
PQ = 5 HF

AT YT BT ITIFI AT IH AfGT B FTg BT ST BRI ST SUOT H 301 glafdd <
RET B |
3R FfH QM' = SF
EF
2
I TUYT BT SIRg & WR & 3MEl AT WR X P TaeIHhl 8T |
Fal &Y
FATA TUT §RT & bl avg & Ufafdd & m—aan a1f¥eteror 8 2 |

-3 : U A Bl owTs 160 THI. © S 301 uT Uffdw 3@ & fory foaeil oarg & uor
DI AITIRAT BET?

Sl Ifdd BT TS = 160 THN.

& S € b cafad @1 s got ufafde < & forg oroe ofwars @l ol gdor @t
JTITIHAT BT B |

QM =

m:ﬁwaﬁmﬁ:%wﬁﬂaﬁm

;160 WHI. THTS diel AfIT BT 39T Ufafde @ & ol &7 9 &9 80 IH). &I
oTH T dTel SUUT &) SMaeTehdT Bl ¢ |

am 104 gfatds
) MY ST € 5 T Hdel SUVT O BT el Teh &1 Ufefdd qerem B 1 Ay

B IR ST AT QUUIN Bl JAUH H FHBIOT I 8Y I | qUVI & I AT D
ATHB23

RIdhT g1 WY al Rigd & fhaa ufafds a=a7?

o A fe@m AR < 1 gRT A% O @l yfdfdd O, W el & | gl YR U 2 §RT
a%g O &1 ufdfdg O, R &l ¢ |
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TUOT {1 gRT TU9T 2 FT ufafde guor 1 @ 4w
9T © 1 I8 TUT 2 BT MR ufafde g1 I®
R Y01 O, W 94 a%q & Ufclfdd &1 g 0, -°
HFPR DT Yicifdd O, W FAMCI 8 | 3 PR -
TYUT 2 §RT 99 QU 1 & SNl Ufafde gRr \/T
W a?ﬂ 02 EFI— m ’an' 03 qq ﬁ EI:IHT %l m \ | \\\\\\\\\f\\\\\V\\\\\\aﬁ-UT’I
3T Q1 FHad YO @ W j frel) g @ B N4 L/
A 1 wfafde a9ar € | i fell avg &1 ufafda \! | '/
MR axg @1 Hifd & F=xar ® foaar &4 0.5~ o,
IMIRAT UfAfdd U R Fdhd 8 | HeAsSRDIg I h
=1 Rigid W 3mRd 2 | SRR T 2

319 TYUT BT MO | 30°, 45°, 60°, 120°, frE—10
180° M PIT I BT AT X | T4 ThvoT
H 9% @ fhae ufdfda a9d €7 <19 U T U TR & FEMIR WST AT 9 AT fha= ufdfda
go?

JTY 37U JFaAThAT | i b ufdfde @1 dw=ar 39 a1d wR ik of) {6 <1 9aae ggon
@ 1 BT DI fohaT 2|

3

\

INLELTERERUERERNSRNNNS
o

gfdfde o dear = ——1

. . 360 N
gfe ST U & &I BT BIoT 90° © dT T—1=4—1=3qf%rféaaﬁr

10.5 YHI9 &I GHIT Gdg v IJydd

f Sliad & 3= 319ddT &1 B TRl Bl <&l BN | HRB?L :

3O ST BRI s o+l & R ot o @t et ST g8 fewrg <ct %) @ omu o 2
AT 41 BT 27

I I & I IR EH Pg 37T &9 oI HSS! BT ddl, ARUM BT el TANT B dl 7 g
®I Tl IA- &1 IS gs Uchid sRfI?

ol & W e # URe A1 T e STad] 9% | 9] g3l 88 oK AN 8 | 39 UIe B
3AYRON 84 fhaTdelra gRT |AS |

fehare—2

Th H9 TR Th B IRIU | Bl & I H Udh RdhT G | 709 SR Bl HieV & 3 &
T TS BIhR HeRl BT 4w | 3719 39 fIemeft & 797 | 9R—¢R R g &l & arfe Rianr e
ST §¢ B 9V | SS9 S8 TR S WS 8 $l Fe |

9 MU Herl H g BT 997 8w STH UMl STeid oI1g |
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FIT MMYBT IR STl Gl © dal I I 39 Rqaap! @ oW 57 I8 dd §9d garle

U Bl XS UHTYT & 3Uac @ HIROT Rt U araifdd ReIfd § ST |1 HUR IoT gail
ydid BT 2 | Rids &1 I sl ufafdd smue SRd &l fexars <dm 2 |

THIeT fhvor

FUAN

(37)
RIE—11 : YHTI U & HROT RAFPT Har Sl
fexgar 21

g Sd € b Ut &1 fhror 6 v
AETH H 19 T BT § 99 ) T H Fefd)
2| W FT BT § 919 YD b Aedd I TN
AETH | YA HRAT 27 TDBT & ARl &R T
&7 M ARAT B AARITS W T BT 27 9
YHTe fHR0T U ARgd | g ARE | R
Y9 HRAT 7, AT SR ATH H gda AR 61 e
IS ST B | AT ST UhreT fhvor e A
R ARH H YA Bl € 5 A8 oM Uy | RrE-12 (@) ¢ sruaicia fawor fover & e AwegH #

A B faRat

HEIH A

faafeor 21 Sl 2, 59 =T Bl YbTl &I AYaa= S Y e B AR q$ W B |
FEd B | .
THTeT fHROT BT ST ATIH] & JAARTYS W i AT A
AT I AR TR XET I J§ ST &1 3o ' X e
HEATTT B | UHTY o1 afe Aodel Ia8 R -
Ifieigad Ude R & B, @ Sud! faum # i
YT U dls URad+ -T&l 81l & | !
f 2 B
i v,
SV eI H §H fIveT TEIH T TET TETH |
sG] BT FIIT BV Ve &/ FTHT 37 gHII
g7 W 8/ FHINAF T, ZHT T foa—12 @) : sruafia foxor qoq | foRer Ay #
ST EIT &/ SIfe TyadtaiE arel e T FAY JAfieid § R/ RN 2|
GR BT Ve FHEINF TET BT &/
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HTeT  GIgdT U 39qc GHIoT §ag & 167
59 obTer fohxor faxel A1es & wy= Areyq § Yd9 ddl § a9 qudfidd {hor, gl JmegHr
@ RS TR I AT & IR I Sl 2 |

T Y 9T Fbd © fb uafcrd fhror woq 7regq I faRel 9egq § 9 99y 1A &
IR ST AT IAH RF? o T q@aR 9aN IR 59D WIS & PR W a4t o |

i fhvor gRT 1At | &9 DIV BT MUYAH BIVT (Li) T 319dfeid fHRoT & gRT o |
g9 P BT YA BT (Lr) Ped & |

T Y T I © fb ToT Aeyq I favel 7gq § S0 THT U191 fhror gRT a4 Zi @
Zr H ¥ DA PO g1 8R1° fE—12 (9)

12 (37) A1ewd A, HeFH B @1 Jerl | 3t e 8 O "eyd B A YHTe &l A V),
HqeH A H GBI Bl ATl v, F SAfeD B |

10.5.1 3799d TTH

gAY ST b U1 BF dATel 3T T—3TelT YRS ATl # STelT—3TelvT Il & | fafa # uwmrer
@ AT 3% 108 m/s & ST 3 fdl +ff A # Ut 1 A1 9§ Afdd 7 | g H U @l @
frafd @1 gom # o1 & &9 B8Rl 2|

afe fHedl A 4 yarer @ =1t V' ®, 9 fatq | gerer @1 @rd ¢ 8, dr fatq # e
D ATA g ARIH H BT B A D AU DI URA fUacid (absolute Refractive Index) IT
3muferes sruacie a1 fARUeT JUadHie dwed €, 39 'n' ¥ uelRfd & 2|
fyatq # uerer @1 At
ARTH H UHT B ATd
SRR n=c/v 4. (1)

R JUad-id =

To—4 : ﬁﬁmwaﬂaﬁw%%aﬁﬁﬁwmaﬁdm ST BIfoTT |

g - I BT Yad-id = %

fata & gdTer & ATl ¢ =3%108 H. /9.
gl H U1 B AT v =2

g O § fb
___ [yala 4 uerer @1 A
WHWWW—qFﬁﬁ g
C
n = Z
4 _ 3x10%m /s
3 v
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A% =

3x3x10%m /s

4

9x10%m /s

4

2.25x108 m/s
Il H YRTIT BT ATl 2.25%108 m/s BRI |

fooedft wreay & gt fhal oo a7 o T W T PR W& 2 59D BRI g6 uer &
Ui W BT 2 | 31fdh uad=iie darel ugref § YT Bl ard BH BRI |

& T3 AR H T3 T Uyl & 39dd-ie 3R IMMUfeTh T BT 7T feur AT 8

fasm=, e 10

n=% & MR W g A= Al & gater @ A1l @ TUET IR Fhd 8 | AR BT GRT BN |

ARUN—1 : {B USRI & AUAdTd Td AMfEG w
%. |ugref (ATeg¥) | AUAAAIG |SMUfSTd O | UBT @ AT
1. | BT 242 352 1.24 X 10° m/s
2. | fiic @A 164 2945 1.83 X 10° m/s
3. | PeA B 1.52 2527 | e
4. | 9ERO ®fE | 1.50 25 | e,
5. | ol 1.33 100 |
6. | 9% 1.31 092 |

10.5.2 GIOEIH  r9qdTIH (Relative Reflective index)
el HIEGH H YT I ATl Ud 