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Q3 96 AT Gl 0 AN \ACS A13:

B =2a

JG2 G 2R 72 o Tl AP CFae] G0l 7ol B Ao 2ol F99 @
ARG (72 |

TUIZA: 275 K SIN@R AF @6 5 cm 3197 HHRE 309 4red Ao Ted A7 a9
SIHN@! 350 K 261 | Q2 201 (Fawe Fopg Ae? (ATed TAMIER (T =e 29 o = 22
x 10°K™)

FAAYE: @CTg Y 2EY A o = 22 x 10° K

G2 CFaHe] eAFS 729 B = 20 = 2 x 22 X 10° = 44 x 10° K
QLT WFPC© CFATHA A, = 5 X 5 = 25 cm’
AACS F@FA A, = A, + BA, (T, - T))

Yo



g, CFAHER ATed A, - A, = BA, (T,- T,) = 44 x 10° x 25 X (350 - 275) = 0.0033 cm’

GFIOIE, (I IBT AT A AT A Ty A 2R 729 I 41 27 |
RO AT F2AACP [T O y (SHIFel: o) M adm 41 271 T, ©FNEl 8 V, |ieEs
O IFT OFEl “fFARSS 2@ T, 26T M Areq +ifFafee 2@ v, T ©@

__(Va-Vy)
Vy (T2 = T1)

A, Vo=V +yV (T, — Ty)

5 @3 O AN 0O A, o TN AFE y AW ST T LTS (73 | WAl Vv, A2
V, &L, 932 L, 918 [ Feq g1 fece «ifs:

V, = Lz3 = (L1 + aLl(TZ - Tl))3

15 Qo o QI AW o @2 o G AN AT T T8 2T M W2 ez fwire
AAS:

V, =L, + 30 L (T, - Ty
g @y v, = L,

V, =V, +3a Vy(T, - T)

y @3 W9 (@F FAK AN AN e
Vo=V +Yy Vi(T, - Ty)

QIR AT FAINPACER AL Gl FCF (AACS AR

Y = 3a
Trede: GTAIE 9% 19.30 gm/cc, 9 (A &AFA A=A 14 x 1076 ° ¢! @F SI7NEl 100° C
QLI ¢ PO R(S?

Teq: Iy

/7:7

@A V R Ao G2 m R OF | OFTAl AT OF @F S o (@08 T | FIT3
100 % SIPIN@ AT Ol WFes V' :

0d



V' =V +yW(T,—T,) = V(1 + 3ax 100)

GG ML AAFA 7> Tl AR AR CS SR O FOF
Az 2@ I foe <4 a9 [fey a9 ovr@ ao=et w2el St

QIFIBT Y2 LTS | (O ZTSINL (SR (ARG (RN SICof c
ePTIfEe 2, I @R fBoTa F0a Fite = q&e) FopF T SRl A0S g

(| Of I 20 (@@ A (@@ N oA B A 1 Sfer wed
QLR TFAfS tofd 419 TS AR F2o Gl ARG, (el @7
TE ST @ SI@l SO R | SR A0 [T Flaw otz
IR (T o Oig oIfSre TeTT AW TEs 77 | QTS 2ot
2ol Gl AR TG | AICOR FCOI (RS I (Cf6I641 (@ #wief oot st S
A P, (12 WG A HRe 20O T TS AR AN 0| ergrs e

Py = ya+42x103) Vv

) — g
f—

1 <l s

a=14x10"°°C"

V' =V(1+42x%x1073)
m m m
— % 0.9958 = 0.9958p

£ = 0.9958 x 19.30 gm/cc = 19.22 gm/cc

AR | O T 20 Sl g e ww @ft @i
2@ Y0 WP, SRSl AN 6y e Ty @ eifie 2w wited et
DI (FCH |

QR OFF AiedR &R

O WICAT A A CFQTE I (g (3, Y TS AR | 2 OF
AUNLT TR JETCe OIF Qe 2R (@RI | ©F, OFe 2Mieds e
AT AT GFp ToF AFCS W FIAA O 2MLE 9 AL (@A AN
TS T | FICE2 LA AR T OFE0CE Ted FAF T A@e e
2@ S @3 A@bae fFg eMRe 21 O1R HA@ AR @ @ 2PIRe (Ell
I T S AR |, (751 20R ST e | #iitad &orRefl [eawaa
(AT ST M ([ 1 2 (A6 A G AR A 4F© e |

©3



OFO! A TARIE FIO 2@ A 79 208 ode M o I @B 7N 91 27 SiRE awEt
M2 2T SHETE TSB! B (O (N AR | Afb T6(3 FIAY O SR 217 701 oral
TR o2 SAMGGd S Nal (@TC AR «3L OF &R 2[, TR @ Sres G @e
I | I AN SIFoFe O e AfF ©RE aFTR ©Fetd Thel ATre AT | ([(RY S
A Q¥ IR AN (R OB A (F TS FC (N oS ¢ THOIT (STe=eZ | ANG @3
LN FERACP CB TH©! i &4 e SINel OHe169 dPe AR A |

SR AT T AR RS TAIRA J0R AW 1 GeICPIRe QACATNO | el Fp ACHNGIE
TRCR, ©F T G AR G FET® (SN FIR AIGR 2If&b® 1| @3 ARG oo
GFO! FIHF DO AW A | O RS JCE 2ARWF AR ([0S 9 Y7 AP GF0! 761 ([{0
ToTS ATF | WOIIB! ATHRGIE “IIm FOFF SR Gt (e Sioiar A=+t F41 201 M2 (AT
AR (SR 7 @ A WGP (0 1 AR GG AP 70T (TR Y e Tero! [ 23 |
& PR GFAT LTS @ TAW B¢ (N Ol FE TRIG AN (N APCS AT N, A
Jiifec Tmcs =W

TARAY: 280 K SMHN@R A 4 L A T8 TH G OI#NIEl 360 K 1 26 | ¥ AlfpgHa
e 4.0672 L 20, A Qe ao7Fe 7R F9?

AL ST &7 729 y = (V, - V,)/{V, (T-T)} = (4.0672 - 4)/{4 (360-280)} = 2.1 x 10
K—l

QR IFRAT AL RS

AT 2P JATS (FICAT 0] )

| o e Wi O AFeETe = ﬂ
ST (TS SR et Mos Afa e RN o
M (@ [T76! L‘RD‘E‘ SREER =/ \\~ I //

TR o7 vy @ WS e @12
. oI B a@rweTe (13| AT (@R (SOCRF ArOR MNoel Tl 20 (@D APH® GaR

G +ATC@ COIPICT! 20 2B A1 Al TEY T 20 A 2

OO



T2 HATAT WS G (T 1 T @ ©e AW oae AR I I (A et @
AR QI {3 @M AT 213 911 @ QIR ANOTE 2oTRe WA (@ 0 Sl A2 A
FCE2 GO (LTS IS 1 GF0! @I R T qF6! @rerEd o A W @rees! 9
@eA Afre pRE AR ORE MAF (@@ A0 AP 2@ @RS TSR, ARF (@oso! W [
AfTe BREA AR OI2ee (799 (@EeTB! e Stz

@ o (R SAEE (@@ O ©o &gw Bist [t e s e @iwics =31, e
@@ 58 b1t faafS 49 wwrgsyd | o5t foedr Flm smides vi7t e 47 @ s1efos st @ A
58 IOCE Y@ TS B9 W@ SEs @ AFHe T4 W1 92

A TS foF foF et “Alta @Il 20 e bivle foy &
o 27, wefie Siom@e To b1 ATE SRS ea 2ae w -
FLPH T A | FIC&2 AN M il M e Sre
FCOIRP J@ (ATACR WATS BIZ, ©IRC T+ A I (T O
BICoR CPIC “fee 7l 231 ©I IR S e sifstier H

PR B2 (P) , WS (V) € @l (T) @ T F=AFO! St

VRS | V07 A0S A, QA T O7N@l [$8 (Fefon e | It T VT B 8 SR I
BT 0 A T E @< AiffeFed F@bEE qond @t

q:

PV = nRT

QT R TR AKE 0T &<, @F T 8.314 JK 'mol-' WE n 28 (IF GFCE Jea wAfasiet |
O3 FIFT N @A WO G G |

Trrzgd : @6 100 ml TSR A 10° Pa BIC?l 128 g SFCH 17 AL 2 G SI7NQl F©
2?2

SYI: 5191 P = 10° Pa, ST V = 100 ml = 10" m’, SIHCSCR SolkP O 32 g, ©I2 128 g
T WA
n = 128/32 = 4 mole AFEH
(ARY , PV = nRT
P2 T= PV/nR = (10° x 10™)/ (4 x 8.314) = 300 K

08



TN (F0e G2 SI7INi@l 209 300 - 273 = 27°C

4 mole QIGITE A 4 mole TIETET Al 4 mole @ (FICA WETF SN2 TATEAL G AF3
Bl

QN T WO T A 729 ({9 FA00 AT | @F01 [We Biest I T, Sieiam Wms
AT P QRS T V, €32 T, SIPN@ER (7 42 ITE GRed 23 V, SIE O 23he!

ﬂ?{‘ﬁ m,
(V2 — Vi)
y

Vi (T, = Ty)
o8 =l e PV, = nRT,
PVZ = nRTz
QER P(V, - V) = nR(T, - Ty)

@Y PV, = nRT, ©12 I W pv, M@ €32 ©« W& nRT, M@ @17 e

(Vz 2 V1)/V1 = (Tz - T1)/T1

e Vo-Vy) _ 1
Vi (T2 - Ty) T4

Bal6=EY y=Ti
1

(OISR (TS AR 2O 2PTRe 2ot &1 12t 79, @ Sreigr [Reidhe | siomal T 3 2061

PO 2PTFe 2[ ©© @1

2.8 RIS

Siol, SIPN@ €2 qF AN TF AR @ TFN AP [T 0w Qe Fa1 2ee, aF 6!
IBI (B ©I% (T BCA Nt 2, 7 901 I8 wivaar g sfawid qreics 2@ @i
FORF Ol e 20 GIf Q¥ aeeoa 4 27w 1 Rt @ i i sifqiees Jwfe e
TG FR1 2 ETOICP Feliie Jel 2 |

e



BT (TS FOF O AR, (i foafs fatm Tog e 591 «fo zr= @fba o9, cormar Tt
Fofeice A 7% IR Ol A2 «fS T 1 (ONF LR GF F A oIS (FefAbre To
7 fate =3, 7[tal @ofer ~iifd FoITe R (w1 wwe @ wiv fare 7311 el faafs 2o
SleNEr, QR AR @fbe e FEce #ifF 1 TR asE (efe @l 2 ag et e
@S @5 T 27, fF8 N7 (0@ IF ©ivt e SIomal S @08 I | FE2 AW S
Tfewes! MR o=l Fe1ce 2ifd @ o9 g3 SIEl @ 20 OF (TwiRs w7l @ A |

I 38 O o (@ frEafba Tow frow wea Gift =ee wieeifFe wie A S S et
GRS afoeme! (AF AT S F40e 7 11 SHIzae (eqR &+ I@1 [, 6!
sfifes o e o1 wiom@r 10 °c fefa Ao @ s armmEs . Sweer w1 58
A AT GF T FFACS TN AR O e O Ss@l & 100 °C fofe @re A0,
i ¢ g© Tee 2@ @ e T4 @ 11 [eatTs oEm Ia 7, SAifFa Aei< oo @zg
GTRIR SRS S (A0 weiwd (@ ©I8 ETRF T SR (AiRice Alf e wiad @ o
fate 23

1 kg *MIdR SI7E@l 1°C ATITS @ 2SI OIeoE e Gt 20z & *mids AfFs ol

gdie TN m SER @ AWLE T, (@ T, SIEN@R N Q Sitsid Ao 27, 32 *miefha
QS O s =

Q=m (T, -T,) s
AT Sl @ G (FE Jkg! °C ' @R (Fwited (FE Jkg 'K
TwrRe: o7 SeeiFe ©ivf 840 J kg 'K B 3 kg IR SIFNI@ 30 K Jfw Fce 6wl
S ATAE?

FAAY: AENT O Q = m s (T,- T,) = 3 X 840 X 30 = 71280 ]

TBARAS: 300 K SI#N@R A 2 Kg AT FoIR ST AL @F SIoEl 310 K 2671 Bell (A0
84000 ] ©I% 2I1eT (AT AR ACATFF O F97

VY



AL O Q=m s (T,- Ty)
efie, SCAfFS S s = Q / { m (T, - T)} = 84000 / { 2 (310 - 300)} = 4200 J kg 'K

TARAY: 295 K SMHN@R A 5 kg #AHCE 63000 J O (A1 2 2NAEF SI7NI@l T 27
AQYH: O Q=m s (T, - T,)
e, #fFRfe® w7 N@l T, = T, + Q/ms = 295 + 63000/(5 X 4200) = 298 K

T Ol (IRFFNS! C IE0O @R 2 (12 IBHF SIHN@ 1K TS F© ST LTS | IZ04
T @32 AR O T AP YR TRCH2 AR 8D O (FATFIS! € ([F I T, FIFet
T OF AW m T, AT ©iof s 2 ORRCE B0 I Fo! 20;

C =ms

TWiRAY: 10kg TR $eFR 10kg “HfFF ©iof e =Frel F© @7 (ETRIF Qe o7 450 Jkg
'K, #Aifea @i s oie 4200 Jkg 'K )

Y (GTI ©I7 Qe FAOI8 C = ms = 10 X 450 = 4500 Jkg K '
Alfe 1% 4179 =FTS18 € = ms = 10 X 4200 = 42000 Jkg 'K’

IS ANA FRACS ISz AT ©ior 49 Fe! 29 ©F 499 el (A AT e @

%.8.8 eAfRffeR RS

ASHITE (AP T ST T SR A It 2Nfrs Fght FH 2w =i oot 21 35w
N N qEfen Area ife ©19t e e Iio! 2re AE @2 @I AN AEfed Ares oAifs
N FoB N (A 1% TS fre Tee 2re At | [Py WMot (M2 I TS Afe wioral
T G2 Aree AfTa SIoN@ @ 2@ AfEF2 GF6! IR TS 5T AR | 49
G2 (I WL (@I SIH@E IGF AN O (@I SN (FI! I8 G (& Fopg
19 (AT A (@ A2 (17 oR@ F© SIANIER (R @2 [RERetEt @@ I @@ T @3 9641
ufs s (I 50, A Bordw IEIfed Trizae (AtF @R AR @3 e ufbe zoe wefafufen

e

09



(5) @M SN T8 FN SHAN@R BT PR O e AR T A 1 706! I8

SIAN@ AN Y |

(2) TEe I8 TORT O (T (T, Aee I 55 TOpP ©IE &z T |

(9T 40T T TR (@, 92 AT FAFIE A7 (TSI O 798 Z05z 11 1)

TAIRAY: 300 K SI°WI@ 2 kg #if{& &5 400 K SI2NI@F 5 kg T8 1RIA F341 (=TT (431 2 |
PR At SIoal F© 2?7 (TR S5 ©iof 450 J kg 'K )

AN @CTY, 9T #fTF SE@ TN 932 @R Sl @@ 2w, o 9t @2 St [

AT 28 S AWIT-27F 20o AP | N0 IS 93 SN@iS T, ©F@ e Si*Nal &@e T

(9 GIR CETRIE SOl7@l N T, S |

S, S e Tew 0o AEA O Q, = my s, (T - Ty)
R, ERIE S ZCS (T T O Q, = m, s, (T,- T)

FEfaffed Jeiie SqE, Q, = Q, A

E{QﬁQ, m; $ (T - T1) =m; §; (Tz -T)

OIRRH, 2 X 4200 X (T - 300) =5 X 450 X (400 - T)

4, T =321.13 K

R.¢ MR ORZH AR ©itaq do

o= 3oty (o (o7, 7 A @g o
tofa e o e wqete e =i
(A G S WG A | Ol (s
0 QUEE I (@08 I IR o
TF e 2@ OF AR 89 e Tece
P I QAR GBI Sl el e |
SENE I WS @S AW, ©IF TS
T& 2 (@O % IR, O al e
T | O3 e e 3o omides sist
et Gifb =R =5eT el 20 i1t |
93 AT (ST “fFTed, FE2 oI
A @ 2 foaqft sgR [odre

OF
B OMATTER ue, o0 o
%" %1 = ::":-33:‘;;
e e

o7 R 0 *mid 07 ode @92 S G2
foqfs w3 Wt FAT F41 A |

b




ARAOTGTENS THICA! 7Y | 2T BIGTe ©iof AT T AMedq @2 foq ag[ “fRqeqeE
@RI 2R |

T (AT ST qIR OFE (AT IOA: ATBI T AW IX ©I7f (MG T, O O Siofal
ATCS ATF | SIoN@ 46! WS M (oH=ie 3o *mdf swrs v s @2 afenfea am
T (melting), SN G FHAN IAHCE A3CA (@0 W @A BIAATE e (A0 O 27 I
NGO ACF | (T SIAN@R T & 2, GTOIF A0 AT | IACTF e 0 e Tt il
ot Sl (AT O @ TP [ 1 2 O St 2AfigRifibe WG 1 wret Afen Fee a3t wwe
o 2T AT | T TIF! (AT Fio GBI FlBT© 26ANS Fforeds (Solidification) I |
TS (WIS (A @ e @ A% oitg, G At 2@ 9w $0w 2@ [, @ FfeTreaca
@6 Twrzge |

OFA (AT P G2 P (A OFE:; ©FF AWLE ©lF e O SIial Jece wF I G2
SINIE! ATCe AT AF TN oFe ARG P Afqaes 20e wF I | «2 AfGAta aw
eI (vaporization) IR (& SIFER APASIS FC6, GOIGE A0 FoaS | #AfF Foa1eF 100
fSfel eI | Sivf MR ©9e (A W @ 79 TV 1 27 ©IF So! dfefbe w6 | sivf
AR 0 ATl T SFET 20O AT | G601 ACT FES FAI I9T (@02 T At (F4cs A2
AT T T Aol *Mhwet 7 7 g #M1f T el 2 | IR kg (A0F GOl oFe
YIBR FASTS 26AF Fred (condensation) 6T |

FMOF (ATF T @I P (A Fo: (T G (@I I ML O Awie A 20, G
S0 el 1 2@ AIAE A HAfHeTe =7, (72 AT T2 (Sublimation) IC 1 ST

FIATG (NPT N G T GTRITT AT T2 Face el 1| Fioe Teiifeiees o+ et &1fs
S J TR G A w77

TErerg [odre afefog 9w w@ews (Deposition) @ GG AW AT Arod F4l
20 @IS ©FE M 2@ A o oMt FATSS 23 | WG GPIT! AWy AR N e
a5 Beifes Mg | FIE2 93 AT GG AW T e ©iet e ancafes staees
AT Z@ AR, T @ AHHE IS FCE ARG AE T Sl e wAfers w2
RAEI

o>



©I7 eI L AT WU FOw, ©F @ G AW e A ALFIOeT il et
M B A |

:.8.¢ WMt oY e

7T Q@ @ Im et M

N T IR CIGTH! Vel 7T i
SIANA @S2 AT | T FO
ALE AT O FACO (IS Eso
qF3 B! qB, (9 fon W - |
G SIS foR 271 oIl Sl e

@ o (AT oA Foslae e
3 e Sromafs 2 oFeE
a3 TN @ O ST T GG I 2Mda FetEa WeRs 9 ML Faw FieE 9T [
I QTR ST AT FIS HIZ® 20O A I, ©IF SIAIEl AT 1 1| G 2Mife
CFIBITS (T8 @2 Toa1 906 | wiR, ot AET Fo IPAge 26T Feol 1@ SIoiat @53
AE | fifen o2 “midE FHw Irhge Fe Itee «F2 I641 906, By Simalfs foF 271 ot
AT P ©e W Ao FAefars 2enw afenfog T qrdeds o ey 9619 «3
M2 eremiae? “midba “FoE e |

3 e A Ao Stomia Jad @Tivg (Eaee @ oA &
MATS 2AR?)

T LR APATS TOICIF & AR (AF O fice 2301 @2 7o 951 9617 Y @y widd
SIN@AT (I ARETST 2 I, O @I A SIpF3 M SRR A qhIte FeE A |
IR Aol TS (@ 27, OO @ ©IeR qreH =3 1 ey smids s ¥ At Fw-@f
T AT | AL GIE AARTS TOICS IS G ST e R @O | TR ¢Feq af
oIeTC @I @R AN (e Gff Areieac jJeeie’ T o |

IFT FOIA T AP SR YF TGS (@A M SRR AR AR o Q @F
FACO 7IFT | IR I¥F ©F IM m W, K B o ~AfRTOE qF©Io L 7, O Q = mL

TRIZR: I9 10T @O 33600 ] Kg' 03T 1TSS SN A6l 3 Kg I9% AIfeTeq 300 K
SEN@E A (ofte 6 wAfqae il aere?

80



FAY; B ITF TS ARG O

Q =mL =3 X 33600 = 100800 J

QRIE, 273 K SR AT 300 k SN@y 0o awaem oo
Q =ms (T,- T;) =3 X 4200 X (300 - 273) = 340200 ]

iR, (B St TS 26 Q, + Q, = 441000 ]

19 AT TN (@TY G5 W2 SIam (TR 79 9@ e Aesieds €6 A, ©i3
(O IRl ZCS A GT2 SloR@ =1 (el *i@ afeeten 96 W11 fog @i Ay 73,
Al “Fo1eF 100 ol CTETRRIT 8 SIS= MUTS AR GG (AT 2 08 AFCeT T
FOIfRF SN WATS MATS I WF T ACS GFF G AR T e @ iR
QIRAGE Aot Sed i 1| GIRe AAPS REAF & O JLOIAGF AW 9P (AP en
(TT 0T GIFNG 06 | AN TR wied Welfs TeeeE 5 AR et [t @RI (G o
T G0 qY IM (@IS B S (A I G2 ©iF FIAed I O Aifoxife AT @ee I
o2 (It o edt ©7e s P (A (@9 20 PSR | Fio @ oh@ s
PTG T Y TS ANNS FHCR O12 OIMA NS (@ (F1 99 & 3@ IQE TS
& (0 @CO T | AN 712 @3 Afea @z |

Hffs ATATCIET T A @FFT Ol IAPACAER ALSILT W @, GF SCoIpPs ey, ™

4 {7 TR ARS 27 ©4F APASIER ALOIAGF O ReTd R oy gfeiea s sfif
TR 2P (A IPAAE JFeIe! 08 T At =i 208 $oita oo I, GTAe Arest

QR 7SI ~ARTS REAR TN AN @oiehF e BEE @1 20 =ieT 1 @8 *fe

gfefites eive e e Ie 341

SRIRCILRICIE |

el *feq T *fEre TR Teas [ senfsm 7o 231 Seite Site Besife ™I
fifen fee RfeTeiR BB FERT | GFIR T F4 TS O7F IH-IaR I TR FERS
e @6 o “micda @f11R, @ 2 62 @e1 T A A1 R [T FICD ANFC PN
51 OO P A e Mea el e @S O R T (U Ol RS A (AT O
T, @t 9T @[T FS *fF | TN FEAF ©g 91 AFEC FEAF QFH0 QA T (AT,
e 3@ oy AM@ER A0 12 @@ G0 F9 FRre 929 41 27
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@il ge AfEs FeeR AL O G0 FAAfeT 7% 2RI I 9 9foe (oos
aMfefess T @@ T | [eeAEr o347 siowse *feq @b w9 eI a2t F@E |

R.¢.> &Mt g ~[reet

92 YA AR Fefon Ferihe’ ek a3 :

SefTal @< SRR St AR wist S o .

Fare frdfe | @R S O Reafe e | T O |

sifafess afE Feafeem @2 ufs R = ]

G T2 @A (o] G ofd e 2rmweifs ‘ﬂﬁ’/ WAJL
FEAMRET | AT 9B > 9o fom @3 =iz sz | W e
QA e T4 @EAE (NI @30 wiers T

EFICA THD ACFRE &OT ANCS AT | A

25 AR ST AR @ETRIG TACS A 932 @ T SR

AR ABFIA! GFTB BIFIE (TS ACH | #AfTe (©RIE 5 e wiefte 3z Tee I |
a3 ARG e ~Afeq Siosias Afkes A=zl T oy s sAfase 2o w41
T | G BAT FORF Wb (TR G (AP FORP e *& e smelfefe 2w @1
(@@ T4 A | GOIT G TS FICGH AN SICAT TF(0 (FF FCARE |

oA &iF AR SCei oi5 4200 Jkg 'K G9F (202 RATS AR &l ©F 2[R 1kg 2=
T2 4200] IFTC FC ©OFF OIFN@AN 1K ITICS (ATARCE |

A=A GUER HAArHe W@ AEd (09 310 K SIANI@E 100 g A (T 281 1 qa910F @ENead
N AGCS YT 50 kg ©F 3 m AN T 78 WCEMSCTA A AlfeTa Oioial F© =032 (W
FE G (Fe O Afeq TAbT 23)

FAYI: G, B0 [Fe9 =& g3 2 E = mgh = 50 x 3 x 9.8 = 1470 ]
ISR 2IF #Aifd o=@l T, 3 Q =m s (T,- Ty)

@CXY, I (PO *fed G957 20w 1, ©i3 ©afbd g e oaifes =it ifexiferse
TR 201, 99z @12 ofexfes I e aiefte s Ted F4d |

gk, E=Q=ms (T,- Ty

OIREE, 1470 = 0.1 X 4200 X (T, - 310)
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A, T, = 313.5 K

AFIOICe e Get, FOTEAM, AW FIH0 G2 (Feton wafelmice afiw @@, ama TRt A
FGCE SIfelmia oee e 231 U2 Reemel edifies *mid f&d Sitod Fefes oges difee
I M I @ O 9 W, adic IS FAF FHO! | ST O3 AiEwio 712e AAlfdfes
(T BoICS 7(F (116 20 *ed seaweriiierel, e @ famfbe 2o wiveifsma aies @
AfafeFerna serfelme e g Y93 e A a4 41 T

SfSRwE el 7@: oo “Afaeed - sromid few sifaasq + e A

Trzael: @5 A et 500 ] SIoMfE AR T 350 ] IS 2ANSA (6T 1 @3 O (AT F
o e sfsqed [ FACe ARE@? (V0 F@ 99 (@98 O *feq I958 230)
T SivefoRkma s @ ST,

TIPS O = TR Weq ARTe + FOI&

3, WA *few ARTST = AP ©I7 - FOIG = 500-350 =150 ]

Y ¥ Rgle OIefsima wie uft 7@ Fey, @2 oAl 3@ wiepie e Fre T ¢
FACE QIR (77 1 @2 ¥ FOefB TSI (141 27, OC G o1 ORI 4 720e A I qoled
(TR 78

SRR 2w @ *fecs i, sreedid *ife e e 2E wees 41 7eq (¢8 o
2 e ®es w21 ;T A

SR S @ 399 *EF T (AT T ARKTET T W ©L APTARL
Q0! *fe FRATHA S 2 A |

SrotifRMIR YO I@: A G SIeEIa ¢RI 787 7

wiefs Rz feat @ e FaR =7 Ko wie g3 f@ae @ e o 10"
e e | @by ewied R GBI @eel B mede &) St sreiafsme xjrew
1 ReTR e w4 =W

wepifefm =rew s@: I 6 Pty gor g9t Fedee e 938 Sieman A SR
AL 96 BHESY @2 SI#N@R AP |

G2 ¥ron e fefereg amen Aifoe tofa v At

89



W3 QI oo [agete Qi 6 2R
o (MG FIFH
o fatafofef
o IOITIC NCwe [l Helt vl
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Gl 2119 fSeTIce “fefReeT 1 Ted <€ (AT @

QI Type equation here. fAea9 27 G1f6 corat froxg
T PEAR, T Gl RIS T8 Al B GG Aioit
A 7, A8 @ 2@ ¢ Jw @ Tere ze ww

I | e 77 [iSfis AR Siged M AR
SIHMCHE (@ QIO TP WI0R GI6] HII2 SCoH |
faeeal Ted T8d T @35 @ W (=5 SRRt
AR Sl T ST AN FACS ARCS ARAI
A6 @ T I8 SR1MCY A Sl FMoF ©I
WY FACS eS| 7 6 @ MR Tew ¥ T
fffare o9 SRotcdw St Sie! fegres pi FAre

e = |

Freifqreaz [Rema 1@ ke @ e 9kiftzg (Continuous), @ [t Wi g o+
oia el Facew | fof =ifets afftey 1 «ta e o= (Discrete) e Rewe Fam

adie fof 4@ e “fers 7= 3tk oo @6 gt eifers s T T, 9 @6 Faow F
QTR | I QAR G 2008 FN FAF QAR Felf @32 @ aieea o 2o @ 1240 Qs
Tl 1 O DA (6 7 MR T8 T8 2O (R (A I T SRR A &
e Sl 7151 21 78R 7 | (1 b =i A o1 == =fes (@RG1 @3 §ea §ed (@ 7o
fIEITTa o 20 Gt 206 (PRIBIN (IR | U 2ied offS wa wifvca fReeiar swiferq

88



GACS I A AR g7l FRAMBT TN (FIR 2% &< 1 99 T 6.634 X 10 Js
G2 GTF 4 1 =W h W |

W (B1Y ARB LI, G Pl 22 I NG (G1Y SRS wewel (@ I TS SR il
ife1 (BICR AETs [ifves *ifeq (@RSt (MAts (oo Qe g T IFFIa 9F I67 AFCS G2
JF H@ AF 9 [ o7 AER SIgel IO O 7o, ©ReE g GFI &7 FA0 @
aQitat affvey ©itd aPcg 71, [iftey Qe [vgad At ot RReTE QTR | @3 FNSER TR
favgata gl AN, ©C3 SR SISl T2 B Sl TS FANSTAR HLY ©0L I WS |
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IR A2 S A 2AfRb®, SR AL STHWMD, I, AP o A A AeZ®
TP, GR AN P (AP FNZIE S I 7 71 w70 @dfo 37 wzwgsid «f 2=

Fifob, @A G OB o WCHF0 SAEHF AN Y& 2@ WS T [W@Ieaa 936 owt fofy
T 5 9 o7 9y wa M [eiete o [fere 2 Affers e s ¢ (2R)
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YIS A 7, ©F GOIN SETFFAG oy T2 A L *fES@ 2™ IR | IO EfeAN (Na)
g CFrae T S eew wfewd K o 26, faor *fewq L « 86, qaz gl #ifews M @ 16
BETFG AT FCACR |

GRER  TWRAISER FRFABE (@2 ANGTe 3ERGT [OeR 2n’ RN oqadt 2w adie
@ CFCa2 *GBE BERGCTA A 2n” (AF Q@M =, 58 g o7 o fwe «femea o4 1
(o3 e eV IETFET (U8 2o ¥F IR | @ (B 7% T4 @ AT @, o
(K) 8 EPTAN (Ca) O AW FR IAGCT 19 8 20 U2 ore gorl *fEwd M 7 A
BTG 4R el 18 61 @ BRI €3 19 OF ETRGH QAR FIEARTN G 19 8 20 O ST
it gor *fewd M & w9 (e v *few (N) &t IR |

BERE (A [0pd *fewq @ojd (@ Tt *fewtd @re Ate @ [l @RI oy simd @35
Tor [ wiee 73 1 (T 20 BRI SopewE|

2.8 Tf&SCaa 4IRell (energy sublevel)

QN S @, A4 #EVAE n A AT FA W1 92 AESALE AT ST [ow AE
AR @3 Tofesae Sfe | 99 @il i 91 21 QR | @F T 0 (AT n - 1 4« 2@ A |
Tomifesars Sa<BIe (orbital) <1 =W1 @3 Tomifewd a1 SRRGESENR 0, 1, 2, 3. W9 @3
AT Tele for for A Ttz adR Gl s, p, d, @32 f T #ififoe | [ a4 Wfewq (n) =
W S SoesEd (1) W 3R SRROE TAE (IRt (el 20

n=1%1 937 9 Q@ T 26T 787, GBI n -1 =(1 - 1) = 0; UCF@ WABE 2F 16
G2 (S oM T4 E 1s R
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n=2%E] 99 A& IR n - 1= (2-1) = 1;, I&2 G3AEF | @7 96 I 20@ 2I1EF, | = 0,
q3e | = 1 i wRfIGE 2@ 25, @3 @12 w=fIGE gt 2z 25 € 2p

N=3TA ]| GFARHE ITIR" n - 1 = (3 - 1) = 2;, IE2 GAE@ | 97 Foa I 7@ AT, | =
0, 1932 2 T<fie TR 202 oG, @ae 72 wAfIBE foafs 2t 35, 3p @ 3d | GO AT \ATS
A, n =421 =0, 1, 2, 3 20CF; QCFE Q<6 203 8 6 @A (1T 20R 4s, 4p, 4d, 4f |

n = 5 2@ 9AR0E 2@ 5 5, 58 @@ 4s, 4p, 4d, €32 4f 92 HREMG IRAROICER [ANGF AT
G [T 1 T8, O 27e] Ao AR oiLew QI W A 2 A in = 6, 7,
8 GF T8 «fb Afey |

e 2l *fewacs o Tomfes A SRR0IC Ot T (@R, 97 8y ([ IS I GTPDI6
Tofea A1 SRIGIE FAMB 2R AR A | (PRGN (NI AP AN 67 GAD
Y3 NF FCH AT 2, SR * g T 10 M2 | SHRBICe SERFAR FT =0R 2(21 + 1)1

iR | = 0 A @ @9 n GF T s FAROIE EFBET AL 2(2%0 + 1) = 2
=120 @ @F n 93 G p SFRGICE SCERGAT 7R 2(2x1 + 1) = 6
1 =22 @ @ n 99 & d SRR SEREET AR 2(2x2 + 1) = 10
| =32 @ @9 n O3 S0 { TG SERGET TN 2(2x3 + 1) = 14

QT (ST YT ARG TS AT @ @ (P n GF T OF FILTE A TR ol
FAE AN AR 2n

TR QAT 9N B NfafeT SitT (TS AN @ @ @9 n 97 T OIF AILE TR
SEPGATE @9 FAC QAT 2n° AR wLdR Y1 2(21 + 1) = 2n??
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e GRE d4™ =fE8a (n = 1 (AT 4 7148), U 8@ o0 TR AqE ToHEsEd T,
AT QAR TN, TFQOICA ({6 IETRGT AL, W2 A4 *FBE (W6 IETFGT AL AT
ElGIH

AL Tomifews | SRQOICeTd | SRREIETE | SRRoIE A4 Wfewed G
“Wfewq (n) | 197 I BRIk OIF | (NG G | FERET AW 20
AR 2(21+1)

1 0 S 1s 2 2

2 0 s 2s 2 2+6=28
1 P 2p 6

3 0 s 3s 2 2+6+10=18
1 P 3p 6
2 d 3d 10

4 0 s 4s 2 2+6+10+14 =32
1 P 4p 6
2 d 4d 10
3 f af 14

R.¢ HFAYTS IERHT [V AirS

FMYCS SEFG [RVETE Aoeten e qor w=r 20

») *RNICS TCEFG [RICTE i S, TG AL FIF *eq SROE off I, oo
TR THEd SRfGE o FA00 ¥F FA | WARS HEGOE I 6 AN, @ TR e
3% (lower energy), (12 SRIBIGE G ©C7 AT FACE GR @ ARG *& SAFIFO
@, 7 SRIBIE AR A FAE

Q4 2 70r it SRR W (@A e @ iR @A e I, @I Frei 330 T2
GG FRE &) S piba g4 =feseag T9 (n 99 W9) @R Soifesead W9 (1 99 T9) @3
@S (I FACS A | (@ TARBIE (n + 1) @F T I (12 A0 *IfE I @32 (@ TG
(n + 1) @3 I @ @12 SoIER *fe @)
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TARFIERA, ANEl 3d @R 4s @2 o SFRGIER WG (@01 A Q@ @61 (@ FCE (TS A
3d:(n+1)=(3+2)=5
4s:(n+1)=(4+0) =4

QT @A AR 5 *EVER 45 THROE goR *EWET 3d TARGIER R I *& 747 | ©F
e S, BETRET SR i) *fesd 9 A 57 A0 45 SRR AR FAC, AE 3d
SHBICE A |

?) n + | 97 W T 96 SFRGCE (Fe@ TN 27, O @ FARGHADBTS n @ M FN, (728 TG
*f& N 20 QAR P SCEAFG S 2T IR | SUIRAITE, 3d @ 4p ARG wod I [eapat
T4 @ATO AS:

3d:(n+1)=(3+2)=5

4p:(n+1)=(4+1)=5

QT YIB! SHRGIETRE (n + 1) 97 W4 5, 78 @02g 3d ©FRGIETR 99 &) n 7 W9 3 @R 4p
JARDIE AT &F n G99 T 4 O3 n OF T F9 2SAF 3d TIQOICH G Ao AT FAE |

92 7RG 46 RN 2@iel S @A ARG SO O *Swad W GNP AEis
Alf:

1s <2s <2p <3s <3p <4s <3d <4p <5s <4d <5p <6s <4f <5d <6p< 7s< 5f <6d <7p <8s

2 2 6 2 6 2 10 6 2 10 6 2 14 10 6 2 14 10 6 2

TRBIER eFTE qafh @ M 2R[ Age F9 2@ A A GEea A5G Mars AR
(=)
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©) OINE T @, s GREEE 9 SoERE AEH 2 2ERE, p SAIERE AE® 66 2ETha,
d Tomifea T 100 2Ewge, W3 f TomfewE TS 1410 3G AFTS A | FICH2 (&I
IR &) 3CETRG [PT FACo 20 SN AICHE I *GEH THGI (AT GF FACS 2
YR SRRGEISTE D el T 2j¢f 7 26 718 FCETHGT I (O A | FEARO6 5 26
AF TS WGV A AT AT PN &F FACS T |

INGZ 94 O @ @ GIER ::; A
BERG [T I (AT #AifF | BERgEd i
e dwe seewag FEE ww oefeft |
TARBI 2 o 1R wAfeeA F |
BERRET TR @6 B T =0 TAEE | L
fw s I Tt GieTe 889 | n=7
=T e 2eeme n=8
0 (8) - 1s® 25* 2p"

Al (13) > 1s® 25 2p6 3s 3p1

K (19) —» 1s” 2s% 2p° 3s” 3p° 4s'

Ca (20) - 1s® 25% 2p° 3s” 3p° 45

Sc (21) » 1s° 25° 2p6 3s 3p6 4s* 3d"
T STOIoTE (TR SBIRRIN (K) @ FEPRIN (Ca) SITHE $OIF B (n=3) W9 @2 gl
ST (n=4) AT PCACR, QX (O 7532w TR TS AR 1 9O B 7 F00 ==
SEFGISENCE 3d FIQOICE AT T4 2(F, 78 3d THRBIER W& 45 GRARGER *If& (A @ |
©I2 BERGAeCE 3d SRROE Wi (@Y gl *ewEd 45 WARGE 2@ IR | AR FfCAN
(Sc) @F @ M bR 1999 8 200 TEHET 45 ARG 7 FAF 7t 3d WRAGIHA O
219% 3EFHI0 W@ @ AR | FIGAN (Sc) @ To3 AER0 OniRdd 2’ Fe (26), G
BETRG [T =0w,

Fe (26) — 1s° 2s” 2p° 35 3p° 4s” 3d°
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IM 9B A4 VR TEPG [ROH I FAF SR W WA AT *I& B 303+ [y
BF T GR FRICIS R WIeE Wfesd @ @ie], o3 @RIE JRLE g4 wesE@d (n)
Toifeed a1 SRROEE AN @14 271 oz FCAN Sc(21) @R Fe (26) 9 TERE [HICA
AT GO T “IAH o vl ToreR (=4l =W

Sc (21) — 1s” 2s% 2p° 35 3p° 3d1 4s2

Fe (26) — 1s° 2s” 2p° 35 3p° 3d° 4s°

Y IR R Age e g Jfoery

@ I A fom AT G ROeH (@@ ieee Rz Qe 6y oFa Jfoay 7
9 W @2 I3 Ffowra P @ifes FRde IR | @ AFTe @A TN @, 92 SoMfEEd
@ p 8 d HRARGEET WEesd (Swgd: p’, &) 9 2@ M w5 (Swrae: pf, d)
TF, OIE (73 3G [ @ BON (stable) T ACE | @ FAF Cu(29) 9F EFGT
T Freiierend 2eE B fEms:

Cu (29) = 1s° 2s” 2p° 3s” 3p° 3d’ 45
&% 3d =0 @M f3foRls = (stable) 2@ IM wRGEADG Fovjfei =i =21 «ft w2 = 45
GBI (AT 9B IETFET 3d FARBIE A | T, FAF (Cu) OF IEFG [0 27 GIF;
Cu (29) — 1s” 25” 2p° 3s” 3p°3d" 4s'

OGP JoGN EFG [V (@AW (Cr) @7 CF@8 @ T |

SRR IRIE: (ORI Cr (24) 99 AT TSGRt Sotaa g st forees 68 54
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2.9 AANHRT ©F 2 WAfFeT ATINRST ©F (Atomic mass or relative atomic

mass)

4R S (O G0 AR ©F (IF FACO & FACR | SN Qe 9FfB 2=wod ©F Al AR
T FECS @ SFNYCS TS ARG, (A5 G2 FEFE OCRF T BE AR | 3 TYRET $FCS
BTG (9.109 x 107" kg), (&BH (1.673 x 107 kg) @32 MGG ©4 (1.675 x 107 kg) @mew
IR FICH2 AN (7572 94 (@ (I NG ©F (@9 F90© AR | T8 A3 22 93 SAuEN
Y2 (R, FCH@ AT FA T AN FAFINEAL GFB Iz G55 0F I (93 1 TS
B MYFTS SN I O ACATT (0o A, (G e ©F WS 7 WAl G GARA
FfH, IO T TR FFENAT 2 I 27, ANWE €& W+t FENQ, @Ie AT FOLF
fofd A G5! 711 = Al $J0d IR IR 7o e = =7 e sefe ok
fTeeal @9 RN O g4I FAK S GI0 AR GFF (@ FE @R | G amu
(atomic mass unit) I JFCFCHA Y u M 2| @0 FRG 12 (C) ARENEIR AT ©@1
— TN U I ARNARE o7 @3 RO €A 71 <7~z

1u-=1661x10"kg
e eI o1 AW AR ToH (D

PC oRWIgF ©F = 12 u

AR
RETPRGETE ©F= 0.00054858 u

(ABF ©F= 1.007276 u

f8GE ©9= 1.008664 u

(OE NG 20 AR (@Y NI SERG, (&5 @R G W tofd «ar et wiemt
MG QTR ©F S FS2 S G247 @] ATNGT F ({9 ICE (Fees A7 | (58 weie aft

bo



FACS A 1 AN AN AR O] G ARG, (A6 A2 (T8GR Ot 7B (AF C AT ©F
@R @ @Are AfE, @ff 120 9T o | @Ry C RNITS 66 e, 66 @it e 66 FegT o
AT O3 2[ANYT ©F:

c 99T ©F = 6 x (0.00054858 + 1.007276 + 1.008664) u = 12.09893148 u

COE MTes #itr Afb 238 12u F1 GT AR 0.8% @
; IS Gl ARG AR ©F
QPR | B¢ ’C 9T T T @ @A AT G2 IM
BERG, (5T @R SR O@d B (A FANYF ©F
@F 9 W, M AR C1R OF 4F© AGNYH ©F (A . N [—— S —
@1 @R (e ¢ NBHETR SR ge ARG OF C 12c 12 u
AN IR ATV ©F ([ FA AN G2 SHOCF [[GEIHAT Al FEA Pc 13.003355
3
FACETE (FICAT AL 7 1, ©IR AT Sy S A cl Cl 34.968 u
37 |
(&5 @32 TG et fefam a1de w4 758 @y FIe! If < 36.956 u
cu 8Cy 62.9295975(6)
FCA ﬂ%@ OF 6 IR | COIST ATl ﬁ%@zﬂq BIGE) i 65Cu 64.9277895(7)
FAR
T (TR, TOfFNCR (Tor (25T «de g «2 rg TAg 106.9050915(26)
T I3 AT qE AT FE G @ARP O I ST %Ag 108.9047558(14)
R GG SACHAFFS 3@ E = mc” RO =fers g =7, U 75 235.0439299(20)
P S 238 238.0507882(20)
AE | FIER (O TS AR G0 AN By 85T

8 2RI T T Ol WIS AR ©F (1 1 IR, (8 dF© AT ©F F© @6 Sl
T T A1 & [l G AN 01 Tea Qied fon for 76e SREned ARuE<e oa f[d
BISHSIS[COR

«31ea i foy @l &= w1 AT comE iR @R (Cl) VER s o5 F© Gt wivee bleal
= | fog @fe QREEe 94, @S 1 9o ¢, SR ARIAE ©9 TG0 34.968u G2
36.956u ©IE O @I (Cl) W e o @b qe1? e @2 afoae o @ifes Tea
TS FCACR | T (I GNEE GFIEF WIEANCEIA ASF, 4 O 2l *eFa AT T 71T
(weighted average) ¥ GIIER ARNARST o7 T a1 =01 @R

$0S C1*° GF &g «{fqwiet (75.77%) @32 OF ARNTF ©F 34.968u G2
oS C17 @7 &g #fae (24.23%) 932 OIF ARNTF ©F 36.956u
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W @ﬁ:{ W "‘l'\!? W ©q = 75.77%34.968 + 24.23x34.956 — 3545y

100

wefie g IW @A a7 6y @R Gl ood @ @ @ 90 2R[Ng ARNeRE oF [@F 9
IR (It 203 34.968u BT 36.956u, FAR 35.45 u TE =1, [F8 @@= @iea e o9 2o
4 T 35.45u 9IS TG 2T AATe (o MR (@I SAwe<e o e @3 AepBe @t
qUC2 |
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IR RS ARNARE G& (atomic weight) It G A FwFe Avlers @iy, Tre wid
et gom b7 oG AW o qeR (eow 20 9, OCF AR 9.8m/s” @0 FC GG 21

Y T 9T T80 N) [F8 T ARNERE 9T 00 @FF [T AT Aeafes e
TAE @RI 2@ A 1 9 GNER AT a9 1u o e siesifes sewafis o=

(AT 2 T, 96 ©Oad gl 9 @t 9B Ae4l, 93 (@ 9T +21

TR AL @32 O o4l AT T AFCE AT AARFS AT o7 Jreid @@ F900
2T O (SR (S (TR | 97 TEHiot B I 7K? AL I (@I G 7o AEENH AE a7
Y @ CNEETd 8 GRS 2IFee ©F &, SR @ SUSTE (AF 9N Fed & Qs
R 7fba aFfers &g rewat «fmd @& 92

ORI (RIRIF: AFFOTS FNER 9fS AZGAE!S 205% “*Cu @R “Cu @R O ¢ A oA
T TR 63.51 QN P CCu @32 Ccu O AFOre 2R FoFdl 2ifTw (79 FACS ARE?

ORI (RIS foas ABENG a0 @TIN @F B AN AT WedAtFE oRweafs o 1 gfw
T SECE N O eFfere 2l rewdl A (¥ FACS A2

SRR (49| & TS | GIEEACER

QAR ARNERS OF IR T IS ©F (79 I 0@ OF  AAFT qe ©F 760 271 9ie
TIF (DF (@ AGARTE TR (18 AFAIRER SAFS AGNFRE a0 o7 7y M ed
IR AY QATALENE Q@ FE GIF SAAFS A9 07 (@9 T 27|

TR CO, U AAFFF qE ©oF 972

FAI: CO, Ty TR 16 I (C) 8 26 A Feem (0) #9q | I AR AeAFE AGHE
©F 12 (0[] SREEE A9N9gE QieoifFE ANE[E ©F 161 IE2 CO, G99 AAFHFS @il o

! 1x2 + 2x16 = 44
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W3 QI oo fAagete Qi 4 2R
o T AElITe Gitd S Aoy
o CEE Efefes «f
o o e Afqut

7 ARfIce w1Ee 118 B G O 8 IR 4X T 9ol AT e Tice ffeq g
Face AR =71 oy g GNfere M W32 73 4 vl @1 ©iR, €L TFW G A I g
TRCE 92 A (@0 TR G Mitdd & a0 &S Cofd ¥R (58 [Rewei[l Jgee 472 I
i | R@ima «2 2teel Toa 2Ried oy TN 2 wed [y «fvaeq ¢ «fi@dem s e, =
e Sigfae 7 A= (Periodic Table) RETa »ffb® 1 Jesle, ¥ »&ff7 Fafd [ewedims 93 ==
TR | 3 GG A AR qrel @+ Afare wkfge Giernz TR ey s g <21 o8 w4
JECR |

©.5 AT A=A et ¢ g

e @ SImME < I [eaina f[fon qiaee e e 2+ e @3 oRfiw e aFem
ReE (@A 9FF 258! A RN T coid 27 [, «fs o [wemn ame e age 2y s
NIRRT Sy 2R ARfite e e [ 2 @iy /i ARl ot 2eam IEh wwmesd
ATHB! FLCHC2 D <1 2CE:

1989 IceT @Il AP (Lavoisier) 7 G »wief T3[2ce 41 @ ©dig U2 92 ©ial Ol IR0 1| 93
G At 2R S (0), MG (N), AZCYCE (H), T (P), W (Hg), &% (zn),
AT (S), T | o1, [ TACRT TN (AF2 GIEPTIRE AW SEwl it AR (B8 FAI
2| Q3 e O Ol FAF OBl 9 2 @ a2 T Qe st @3t MM e A
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*FIeICe @Il (SIRAIETA (Dobereineir) 48 IFN 4 v I GFPN (e MY TR ©ITR
AR o7 S foqlt @ olle M ASTR 68l I@F 1 GrFE o % F@F @, 23 IR
ATNARE TF @A ¢ PO CNGER ARNIRE T @OIFEd qEF A O IR W 4R 9@
“(CIRAIEAIRE 9@ J&T -1 @oIed, @A (Cl), @A (Br), 992 Wfes (1) & 2249 @ G f2ena fof
fofes w1

@A, 1829 T @ (@ FH (e AFS AT, (7 7o (SR & IS il & f8shie (John
Newland) @Ff5 @ 2w SR A “FEHe wEs @ T Ao | 92 @ o fof usfs ewesd
TH I (@, I Gl TE AR ©F I (AF @ GG AGA =, O @ (@ G0 Gl
(TS @ RS 5 O TBY G (STS @ IAFTF «Gia A et o sfnean 7w

QIR 1869 T AR RS (TSferr (Mendeleev) e GIeRTIIRA (910 8 AR 43 DA IR
G5 A7 @ M S A EIPRT GHCEIR AN O ARG ©F 71 | 7[afb @qew:; Gl
LA (1S '8 ATRE 4 ©Iens =Hiffs o Jfaa e R wifee 277 1 @ 5a @i 3w 4%

group(1-18) [0 Halogens [C] Noble gases
1 [0 Other nonmetals 18
17

~ period (1-7)

1 [[] Alkaline-earth metals
13 14 15

2
H 2 [] Other metals 18 Ho

: 3 4 5 6 75 8 9 10
Li | Be [[] Transition metals \—\ B|C | N|O| F |Ne

[[] Rare-earth elements
13 14 15 16 I 18

11 |12

3| Na Mg sﬂ 5 6 7 8 9 10 1 12 | Al | Si| P S | Cl | Ar
19 |20 (21 (22 |23 |24 |25 |26 (|27 (28 [20 |30 (31 (32 (33 |34 (35 (36
K |Ca|Sc | Ti V |[Cr | Mn|Fe | Co| Ni |[Cu|Zn|Ga|Ge | As | Se | Br | Kr

37 38 39 40 4 42 43 44 45 46 47 48 49 50 51 52 53 54
2 Rb | Sr | Y | Zr [Nb | Mo | Tc |Ru |Rh |Pd |Ag |Cd | In | Sn | Sb | Te | Xe
55 |56 (57 (72 |73 |74 |75 (76 |77 |78 |79 |80 81 (82 (83 |84 |85 (86
6 Cs | Ba 71| Hf | Ta| W |Re |Os | Ir | Pt | Au | Hg | Tl | Pb | Bi | Po | At | Rn
87 |88 [89 [104 [105 [106 (107 (108 [109 [110 [111 [112 [113 [114 [115 [116 [117 [118
Rf

Fr | Ra | 103

/% 57

[ Akali metals 6

Db | Sg | Bh |Hs | Mt ([Ds |Rg |Cn |Nh | FIl [Mc| Lv | Ts | Og %t g as

59 60 61 62 63 64 65 66 67 68 69 70 7
Pr |Nd |Pm|Sm|Eu|Gd|Tb |Dy |Ho | Er |Tm | Yb | Lu
91 92 93 94 95 96 97 98 99 100 [101 |[102 |[103

Ac | Th |Pa| U [Np | Pu|Am|Cm|Bk | Cf | Es [ Fm |Md | No | Lr | [J Actinoid elements

Tt

& T
[] lanthanoid elements

,.
o

8o 8
®

7

wifage 63 & Gl fof sfec fewem 1 Glie sz 12 B @i 7 (horizontal) @3k 86 et F=w
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(vertical) €% OFT> B SIWR ARNIRE ©F Jfar WA TG QIR AT (7, OFL IFACTA AT (NPT
(ore @ AT ¢ 9F2 79 | OHE, 9F2 AT AL (AT T Gl 2@ GIePTRd 40F @NaE
ARTST W1 U3 THOF AN ST T AN FAQ A 3CAECS Periodic table !

TR @2+ ARl el AEEs T TR [Ty Giffs mdd gty T s s
411 gy, ©% W@ 63 6 Gifere “midl wifkge qfeet ) we o/ efdr fog @ w9 @ 97w
AT (VTSI SIRRNN SR 1T T TAGTEAR T (A7 (I TAE SR IR GTetent
aifore 23 At f¥est T

ST =17 R A @ qEE, (N 55 Aaels & | @4, AR=eiE o7 S@d el
@A QIR 9o 7 31 58 @ e Ifeas @t am, @@, (eefesa s[w Aaface wefq (Ar) @3
AR ©F 40 26T QS I ATNARE O (39) BN (K) @ @est IFcafeeE =1 5t w1 2@
BYAG G2 AT EIPTICRS GG e FAE & 1 GRSl R A AR HAoF ag fre
AT | CICTTeTcErd R ARfoe @7 e 55 @6 7% 4l T 1

GFAR 1913 AT K@il (T (Moseley) (TERTYRIF ARNARE SR ARICS AR A S =R
RIS AR &) AV IEA | @ SRR IR AR AT AGAE 7 O AL I @, S
(SIRARE e 18) *BIFRICNR (AFAFEE FA 19) ©Co ICNR |1 T AFACRE A S =14
ARIATS EIePTIRCE B MO 2 (O @t FeeifEs 201 Ol i (@, Siesifes I
feT® TR ALZ! TUPAC (International Union of Pure and applied Chemistry) @4 *¥® 6 118 &
GRGTR T (iR 1 @3 118 B Gt T @ie o aieg egfers sieal T, o g aie saeieie
oy TR | FMOG2 CSINH (7Sl Az Reeml et T@ 33 6 Gie Fw &5 tofia F1e w3 FCaRe |
e Fier FCaRE 63 6 wifvge ae 4 f§ wwifigs it facn 1 g€ @16 118 5 cis fw teofa =t
TECR AYTF S e
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1 1
H g A 6
Hyd 2
yerogen AREE AW | 24 32 | ARWARS ©F
3 7 4 9 Cr
P &SR
Li Be T A 4
Chromium
Lithium Beryllium @Tﬁzﬂﬂ (STTCF@ Iy
11 23 12 24
Na Mg
Sodium Magnesium 3 4 5 6 7 8 9
19 39 20 40 21 45 22 48 23 51 24 52 |25 55 26 56 (27 58
K Ca Sc |Ti \% Cr Mn [Fe |[Co
Potassium | Calcium Scandium | Titanium | Vanadium Chromium |Manganese |Iron Cobalt
37 855 38 88 39 89 40 91 41 93 42 96 43 98 44 101 |45 103
Rb |Sr Y Zr |Nb |Mo [Tc |Ru [Rh
Rubidium | Strontium Yttrium Zirconium | Niobium Molybdenum | Technetium |Ruthenium |Rhodium
55 133 56 137 sfgmaEs | 72 1785 | 73 181 |74 184 |75 186 |76 190 |77 192
A
Cs |Ba Hf |Ta W |Re (0s |Ir
57 (A »
Caesium Barium o Hafnium Tantalum Tungsten Rhenium Osmium  |Iridium
87 223 88 226 Agafs | 104 261 105 262 106 263 107 262 108 265 (109 266
AT
Fr |Ra Rf |Db Sg [Bh |Hs Mt
89 (AF
Francium | Radium 103 Rutherfordium| Dubnium Seaborgium  |Bohrium Hassium  [Metrenium
57 139 58 140 59 141 60 144 61 145 62 150 (63 152
areme A |La [Ce | Pr Nd Pm |Sm [Eu
e Lanthanum | Cerium Praseodymium Neodymium |Promethium |Samarium |Europium
S forfaam afvefefmm | Mefefmm  |afas  |Sfms  [2ewfrw
89 227 90 232 91 231 92 238 93 237 94 244 95 243
wiebrze Afw  |Ac |Th |Pa U Np |Pu |Am
CSTT“_'f Actinium Thorium  |Protactinium | Uranium Neptunium  |Plutonium |Americium
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18

| ﬁ | /l | ﬁ 2 4
He
13 14 15 16 17 | i
fferam
5 11 6 12 7 14 8 16 9 19 10 20
B C N 0 F Ne
Boron Carbon Nitrogen Oxygen Fluorine Neon
13 27 14 28 15 31 16 32 17 35.5 18 40
Al Si P S Cl Ar
1 0 11 12 Aluminium Silicon Phosphorus Sulfur Cholorine Argon
SGRIERR fferea TR TR @ifaa e
28 59 29 63.5 30 65 31 70 32 73 33 75 34 79 35 80 36 84
Ni Cu Zn Ga Ge As Se Br Kr
Nickel Copper Zinc Gallium Germenium | Arsenic Selenium Bromine Krypton
feee A fores sifera IR Rileineg GG @i faoi5
46 106 47 108 48 112 49 115 50 119 51 122 52 128 53 127 54 131
Pd Ag cd In Sn Sb Te I Xe
Palladium Silver Cadmium Indium Tin Antimony Tellurium lodine Xenon
78 195 79 197 80 201 81 204 82 207 83 209 84 209 85 210 86 222
Pt Au Hg Tl Pb Bi Po At Rn
Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine Radon
2oz 1) SRR e o EERIK cATCERIN SEEBIGIET | (e
110 269 111 272 112 285 113 284 114 285 115 288 116 293 117 294 118 294
Ds Rg Cn Nh |Fl Mc Lv Ts Og
Darmstadtium | Roentgenium  Copernicium Nihonium Flerovium Moscovium  [Livermorium  [Tennessine  [Oganesson
64 157 65 159 66 163 67 165 68 167 69 169 70 173 71 175
Gd |Tb Dy Ho |Er Tm |Yb Lu
Gadolinium Terbium Dysprosium Holmium Erbium Thulium Ytterbium Lutetium
96 247 97 247 98 251 99 252 100 257 101 258 102 259 103 262
Cm Bk cf Es Fm |Md No Lr
Curium Berkelium Californium Einsteinium Fermium  Mendelevium Nobelium Lawrencium

bt




0. 7 e Sy

e 2fice offw wfae @S e @i z@ee |

0.9 Y ARATS GlieeR 9y [fw

@Ry R AEATe At oF ARNERE M M MRRfRE O A | o8 syNa 93 7Rt
T AL AT 2R ARATS G SR (@9 I (@0 A | SRS A A TN @R
TOF ST TIFE &) G2 (IR 2ERG [NieTd A »IfHfoe 26 & 1 (@Il 936 @i 71
TR (P ol G (@ AR TR ©f (7 T G Qe 20ERea e T2y fee 2 7
O3B TR [ TARfITe aRgM [ 7T QAT are S0 20

F) QR <14 779 ffa saiq w3t afs

@I G 3EFG [peT T 7% FfF, OIE GNA’e 3EFE [QHIeTd AACE 26 T AEH 24
GV 7792 02 & @0 1 979 | (@N- R (Li) 99 2Ea [ =@ Li(3) = 1s° 25 |
QT Li 97 3CERGA [TI0T IR0 @R 24 *fesa 205 2 1 o, Tl 2 999 *[w a<gq 90z |

QR K 99 3EPG (<o fwee:

K(19) = 1s” 25” 2p° 35" 3p° 4s' 1| W@, K 9T QTG [RWIOT AR IR0 A4 WG 4; oA,
K 2R TEieE 4 799 2R oo |

<) (IR &% 771 ffn a7

AT AT W P 7D (I FAF G S0 (7N FCACB | (GTSTET QT

T 1 @I G 2Ewa [ROeR AR0EE A AG T 2499 *fesd 1 vy s ohikom A0S, ORE @ s
SRfGIE RAIT (N6 3ETHFE AR 2002 (WG 9o 95K |

TRIRA:  RB(GIEE (H) 99 3EFRET [ @8 H(1) = 1s' 1| @A s 9Rioied 15 3EeaT a6 |
o, o SR &Fel A @ifel TR 2R 1

b



A 2: @A G 3G [ROIeTE ARET 24 eV s 8 p TG AFTS AT | (TG, 92 s 3
p SRRBICE AP (B EETRGCAR A 10 (N7l FACE @ TR #A1eq AR (T8 M2BE =T @ GEd & &5y
DEGH

Twizge: (e (B) @¥ TETRGA [R5 2CeTie B(5) —>1s” 25° 2p | QTH@, (AT AR AL *SWH s @
p SRIGETECY I 2 8 1 6 ZCThhe W2 | oAk, (ARCTF & T I (2 + 1+ 10) = 13 |

AW 3; @I G 3G [RUIeTE 30ad 249 WeB s SABIeT FIB 3G AF G % FACS
@ OE OIF QA A4 *few I d SEREE A @92 93 d SRR 3ERa s AT e
@ G4 TF s 8 d TRARBIE IEFaT AL (@19 FAE @ T Aed A, (o2 0= @ GHed 2591
DEEN

Triedd: SIS (Fe) 305IaA a1 2CeMe Fe(26) —>1s” 2s” 2p° 3s” 3p° 3d° 4s' | QTHCE, @A (Fe) €
JI2CEF AL *GTVE@ s ARG AR G2 OF AT AL =SB d RO AR 1 Q= d THRGIE 6
5 92 s ©=fb1Ce 2 & FeThG AR | AR, WA (Fe) G & THA AT 6+ 2= 8 |

57 2 68 G SEFEA RO (I 20T @A (QTF GIET A8 799 8 &9 799 7203 (@9 41
R[S

Gl 2G0T, =T 799 @ &et 731

g GICeTa BTG e GRIES ok 1 el TH
BEE|

H(1) 1s' 1 1 (e 1)
He(2) 1s° 1 18 (IFoF™)
B(5) 1s* 25% 2p' 2 2+ 1+ 10 = 13 (A 2)
N(7) 1s* 25% 2p’ 2 2+3+10 =15 (W 2)
Ne(10) | 1s® 25" 2p° 2 2+ 6+ 10 = 18 (72 2)
Mg(12) | 1s* 25” 2p° 357 3 2 (1)
Ti(22) | 1s* 25" 2p° 3s” 3p°® 3d* 4s* | 4 2 + 2 = 4 (a9 3)

TS Z(F A3FT BEF 2EDRE [UPICE e F6 M (AR 2R |

Do



TN, TATEH EG! (AF A I @, (FF G SERG [V TG G F© 759 FHfRae «qe
TS TR 7 T FACR ([T A1 781 | 9fR, BEeGA [Reperg #Hiw Ao = fofe, w3 w6 <=1 T

0.8 i STl g Tfoaw

R AR g GNeTa Sitra 4 il o o<g % T4 A1 05 9a3w g Afow Ty T
Qe

3) AGIE (H) 9 O

G (N T2 LN | LGSR 75 47 1 (@3 Slg (e FR Ggd M AL ST
GlePTCed e et a1 68 #1fa sTaface ZGSTE FIh g @NF-Na, K, Rb, Cs, Fr @3 A &s1-
1@ F4 TR | QLI TR QIgd R AZGIS G fle 200 FiF (gd T YB0GIEES A8EH A4
*fewE 1 6 TEwaa @it (@9, H (1) =1s'; Na(11) = 1s° 25 2p° 3s)) | S=iwes, e o
TRA (@, F, Cl, Br, 1) &8 20 ad 36 *[Y &) el (AeF 15 3ewg @zl Face I,
oo TEugeTs 16 2ERege a=d FACO AT [ YIS GIePTIeRs &FTeR e [N a1 Sy,
QGG (@O QTR F Qg TCRA G011 A T A 1 e, AZCGSACE T 41gdt A &4-1
& I 2ARCR |

R) FIAIR® (Lanthanides) R SOFHAIRT (Actinides) GEFTIRA SIZA
Y AR(ICe FP2C (Lanthanides) €32 SFHARE AE Gl SR OTZA IAEH 6 799 247 8 3

TG ol G2 7 THG AT 8 3 TH &0 | ARG, TE AL O3 (AR A 7 Ao &8
RS AEF WY 1 O3 13 TR ~RE ARl6w F aEmen a1 2w |

©.¢ (Need *iRfefés 4f 3R (Periodic properties of elements)

AR ARlTe M I (@, (TASTEAR [T I ARSeRE Aed e *RiTae akfes 211 a9, 9
et e Rafere o @ @ I A @6 M2 d9eel weprRe w01 @8 e cierses
@RSl (periodicity) et ifdfoe 1+ A=fdce chermces [fey «f IR Qe 2w ded ¥,
YIS 4, AN W, ©fT Yelfeme], Sfawad #e:, TEhga @oie 2efi 1 92 TR 20N ARt
sHEfefes «f ae @ et e Bfkte @A 2@ |

B




lonization energy

Electron affinity

>
o = 2
AG c 0]
K2 E o
0 = =
A\ © [ g
o\ O g ..lj
O I N
@ c
T o
Atomic radius
o L e e . OO S O WAL L

) o3 4 (Metallic properties)

4Ieq GIeTTCRR (M%) 0% Gh DIBCP W, TS T Koq 19 @ G O ¢ Rge #fqai@ @
CNER 2RYT IEFE 7 FAF 20! en €3 Gefd 4red 5 @RI a1 (@ AFe Gl @ A GFIfHS
SETGT il FACO AT R TERGA Ol ICE (ANT AR TS 7, SIACE g I 21 (@ A-
GNTCAN (Na) @S0 2ETFET ol S CNGAN A (Na') =AfFere 27, o ETifeas @3fo g |

Na— Na' + e

TR I AW (@A (IR 2FY TS HG IEFET o7 FACS 2IFE ©F 4o 43 oo @ 1 7R A=l
TP, 2R TR @RI RIS AN (ATF TF W@ (oIt GIAetEd 4ed 43 g A |

<) G417 45 (Non-metallic properties)

@ N 9T 3EFE A% FA9 a99e! e €3 (e’ wyred e ©f @[ a1 9 (@i
CIER 7Y TS AE EFGT &2 FAC0 ARE, ©F G9ed 4¥ ©© @ &1 @ I3 Gl «F A
5



OFIEF ARG AR FACO AT G BERGT ABAR T YA A ARATS 23, SIS qLg 0 |
@, @I (Cl) 930 BETHET @42 I Aelhgd @ (C) @ Afaere 231 i3, @7 (Cl) @ @warg

Ccl +e =l
SRR ST @RI A T4 A (A T e A 27 O (TR WGrod 4 I A |

I AR 7TF I A IN @, TR G A0z T (@ (& AN @ A0l HAd I, WRAA (I
(P IR LG T SBAT IH, AMAE A2 @0 &1 G2 GG TR O] A SCERGH ofiol 3
22 HIBI2 FACS AE | AT (As) TR QTP GF6 TALG |

o) AN AFE/ AR JE (Size of atoms/Atomic radius)

A AR @ @S fEd AN TF (@A T S I 2R G FNe A, adie AR
JAIE I AW | ARE, Q@ GF0 BT BT (AF a7 M (I #[wiga qF9 ece AT adic
SR T (0T IR 1 GITB R S Pero ifse =7 o aigie *fewa e <1 el a7 s
@ AR, @F8 ~REE IN P @ T W G ARN6RE A I BEREER TR AT AR T8
A1 *Ife BCE= AL ACT | AFARE FT AT A AL A2 GAFS IETFFT ALY A i
e (2lBTR Al (@8 AW | @7 I FEFACT 9_igs (@b g FeFeeT 3@ a-fgs 2w
TEE T A @ 271 S IETFE @R e FOFACIE e 50 AT, FoAwawsd, AW
AFE (6 2@ IR A S JRTE (=26 2@ AN

qQRE, ST AR a2 e

T3 BT (A A e e 51%3@3@*«'3:%#

O35 I Tgd *fewd I& 2|

T *fesd I& 20 NS :>

FRS Ifm AR A JENE @0

T ﬁﬁmw (Li*)
' I 26 3R

ﬁff‘emm (Li) HINYPS
QI Ty, @8 SR TOR

e e e o g

e B T B foa: Gl wfezae

9



ASTHFAICR B SRIES FEFGA A I T (A6 8 TEIHEIR [ WA @G AR WS TOpP
T AR, ARNCS G0 Tga e @9 2 ARNYF WP O (6 @M I o1 T GFE o

¥) SfAea W& (lonization energy)

AT T (I QI AT (A GF6 IEFG AP FE GO (e O sifaers sa0e @
sifge *feq e 27, ©itE @ IR Qe e I | e G N0 @IER We e Ak
(2B ARS @ LN FE SEFASTENT I FACS AN, ©2 FETFFASENE AR IS
qRe @ e AT FACe W1 G T ARFACRE JoNE FACE GReA Weq A AT IR AFAAE
FHRTE A RfERe =feq T FCH |

oI (TR AR AR @I QR TR (A d MG olte cRwigE Wil Jfw AR, IEE SR
qEfFe *fE o1 | AR AU @I SRIEE AN (QF OF Wi (IE @Ry ARNGE 9K g AR
©1g o wRifead *ife Jim o

Triege; ~R7-3 @ TF FAE @2 AR, EIGAN (Na), WG (Mg), ST (Al), e (si), 97
T PR SR P TR N 29T MR aRfeds e @ 2@ 9RkE, @9-1 @
ferfeisr (Li), Gfeas (Na), =Bi#s (k), =R (Rb) Fife@m (Cs), FEORN (Fr) @5 Seg fofems a3
AR IS TR I, o AN @7 SRfaeas *feq Tq 92 GEIAetEd M A0 @ |

©) 3G SIS (Electron affinity)

AR TTZR (I QIR AFNITe QP15 AT 2ERGT AT IR HONIE AR A F91 2= @ ffret
e fFsfe 27, I52 2R 93 CNE TEFGT PG | ARNFAT *fGq To3 (N AN L FICEA
3G APIG T G2 AFNARE IS ACE IEFG ARG T FC |

) ©ftr YIS (Electronegativity)

@G ToTe 73 YfG *FY IHC W7 A, ©4F 98 IHA Gy 5 I Ared 21 9ft AR
3G 120 fred s oIpE AeTe BRI @ AN Te @ WIFE IS ARE, EERaT e (1R
AR TS FIE AT | G2 TIFE I I AFHT ST AelraIFe! 0 | qF2 G ¥2fo =g 20 9fo

58



MY TG o T Al Gl T, O IETHF AN 267 F WA AR 1 @36 G
Sfe YorgFel S (At @M 20 TG Y3 (1R ARWGE IR AR | 7 FARoCe 92 R
I G AT JE ©iF s Gliee™ =k JETE (e @R 26T SiE Gt ofe]
YATeFS] SCFFS I 7| AR PN (0.7) ©fCR delrarme] 7 1 @I AT PFr (67 | Spes
TR @M (4.0) ©fYR YelrarFe! g 21T Tere A< Tt G2 FAC THaa @ (F) (Ned |

Twizae: 3 T i S]iEe CENfSAN (Na) @9 ©fte da@ed N9 @ T (Cl) 99 @ d91 q9hie
FIfCTa ©fee dereeel @1 QI S 2R R0 CNCAN (0P IR 70 T T
IR (AR AfF 1 dF© A0F @16 96 792 ozfTe w=3l!

9. FHT ART eFY

27 ARl FfRd R TE0R 1 TEE GlA @F AR AT FAC G0 ANGF = ~few I @
(I GTGTR (M8 FT0F 99 &© Gl (16 IR 1 @N(F QU8 WS =l Q¥ (FICT Qe a8y
TR S S AR 1 e 2R iR emegelel oy A Sl w1 2

) AT GG RGO Q&

COET ST (@, @2 F@ 118 6 (o1 Wi 21 @ G TETIE, FoaE, AT ¢ W
At R T 77 @98 SEF (U1 ¢ AR 4 FRR | G2 LNOTIR0S GFACH il 9 WMo AR
7E9 | 58, BN I R ARl @ GO @R MR 45 S, IR €8 S A TR AR
G YR (el FS F1 AqF 1 Yo, *~7 ARfAre @ 18 5 bt ¢ 7B 1w 7wy, ERIE SR_iFe T
GIEPTR FTHCH T20@ 4R9 (It 2R FHIe eweld ot qw= avie, » J&fd i oF gt
I EIRI O_fgs ffon @her e «ifFe sime @R &€y s/etde (e @l T4t 2ered 27 |

<) T G G ¢

2w ARfTe @ 715 »Rffw ¢ 18 B apel R G T 1 @I g w1 wiw! feel | 2eiCe F Tl
0 et Wi 21 68 O WieR 2 TG 9 WKES Gt ¥ (@0 *ed ©f o7 e

e



(AF N T T A | Rl (efere of e Wiy 6316 (et «Rfw sfice gw e fi fog
G a8 FI(F SR FARER A Reire Afge 20w |

o) VeI SR

S S (@, TR @A AL AR WL WfFe 21 98 T Amieds €3 1 AT @W =3 o
el (A2 g Rl AT ANERAR AR 201 FIRA, (72 7P 43 Q1 (187 s7ere *midf tofd Face &
AT G AT 20 ©F 21 AN (ACF 60T SAheq @S 2 |

R i SoRIERS Rl TR el Wit Wi IRRUF ARACE A (O THod @ATS WACS AR |

SRR RAF; 491 TS (SN 119 NS T2 (66 NLHFF FCAR | (O GF FW Bl A2 O3 GEaod
X JI 20O AT G FTF SN FACO AE? A RGN [T F 20© A2

Y



Q3 SGI Ca ST SIebal 41 2ACR:
o TS, TS @ el
o QM IAEE ALF© @ @
o fafEm 2w ¢ wive fBfoATe
o TS THT @ THT NI T
o  IEH, ANCAG! € 4req I,
o «g M ¢ asfas, fKfoq 7WeFa 4ig

ol wif @ o wifige 118 5 Gitaw fom forq Armide I 2w ey g w97 31 o,
I TS TR M FAR AT q @ T oMLR 9 @32 owg e afde 1 were e
AN RS O A AE | TYCe ANPTR & AT I 20r Aeel 39 1 I,
E AN IS 9 o1 1 [foq 4q0Ta IS I9 TR0R @O @ @E @ 99

DA F499 |

8.5 (& I (Ege!, TR

CSINRT S @ATe Qe 8 @NES S, @ T (50! ARl (AR 1 G2, @Evsl, @I 3
@S FPIE ANEFE [HMOIE D T4 20 | (@F (N RNGa @gel 70E e oieel &

AANIT (TS I IS Bl AN (A TCe A |

@ege! JEFET (Valence

electron):

*fewa A FTW FHAR @
IEFGVCET AT GR
FEEEY RANE (@Sl
ARG A | THIRFS (FeTR

o Nucleus

[ @
STy T |
(Valence electron)
® Y bl @® sProtons
STy IO 8 Neutrons
L
(Valence shell) @ sElectrons

foas @R ¢ IfFEa [T @IeTe! TG

9




T I AW (@, @9 (B) € GRHACEHET (0) IRGT [ (A0F MR AW, AR ALCNT FHL TG
35 ¢ 66 TR ACACR | oA @R (B) € WHCE (0) I (ACye! BCAFG HYl I 3 8 61 [T
Q@9 (B) @32 AFCEAA(0) QST 3ERG (AT JCET |

Q@R (B) 8 AHCE (0) 9F CAFG [0 #6 (FITT (el

B (5) — 159252 2p!

S T N &S
0(@8) — 152/ ‘

(ORI TGS (N), T (P), 8 @R (Cl) THIW G SERE [0 (TF S (@CTs! 3EThG
IO (3T FAIK (B3 FACS G|

Q&R 4t @St (Valency)

coRl Bfoxey i (3, (NCAA ARNPTIR AL FF20AT BTG &7, il Al ©iefieife FACe #{1ta | 9ftd,
SAMPIIZ TEFGT &2 A ot A TleeIfS T NGW @Y A9 I | A Y NI AN (I G
GBI AL BACTF O AT & 2SN o012 22 Q! Al @Syt (valency) | QIS A @CTOIE
G938 I TN:

@I G @B 29T L TS MU FABCGE (H) 2= A @& (Cl) =759 & 2o A, ¢12
TeffBE 2R & e @Sl A (@S | AR (@I IR AF ATNGF A TS AT ARFCT 70
& o AAlF, (12 WeYifha fawd 20 @ G @EE! A @Ieye! | TrRdd (el & &1 I,

ST (NH,): MECEees (N) 15 “f==197 3t 23egiees (H) 30 =g I 20z o1, RGeS
@S 3

e @RIRT (Nacl): eifeae® (Na) 15 srsiegg s @ifsea (cl) 16 =i g 2mee | 7o,
AfeR @ 1)

AT GHIZE (Ca0): FECRTR (Ca) 16 79w A afcea 16 s=7wq 35 2@z o,
FIEARTIICIE @ISE! 2

b



e, g GeEe UF1f4S @ISl A0S | (@4, SE (Fe) 9 3io @S @R |
FeCl,: SIRRGA (Fe) 16 #fameg et 2f @faa (cl) g I& 2R | Qe @ 2
FeCly: QIRRGR (Fe) 16 #f=seg ot 3 B @ifad (1) »=ed & 200 | SOREad @ee 3

@A (IR 9T @ AFE @GN @SAE ARTeTeie @ee I6 21 JodR, I¥E 9
ARSI @Sl 2 8 31

Cﬁl"l{ﬁ?ﬁ (Radicals)

@ CIEE @FIHF 2[/NGF @0 &6 A

SRl T I [ AT bR @ IR, TR

G SEGR T ©bAd I, O & || e AW | RES | S | et
NGRS T o1 2 | NP Ghio S ol | -2 5
IS ACE, GG (IS FLq A 732 0O e D NH, | +1 | 1
oCA 1 @2 BT ARIBE 20 i el | biet A sor | 2 )
G A AU O NG, 68 Qe Femeag N po” | 3 3
@fB 2 |

Trrezer, @6 T (P) ~[d, 3 2Rw@eEE (H) 49N, 8 16 H §% 2@ T fas 9w (PH,')
AT QNS (O I | @ACRE, 92 PH,” RIEIEA BICGA IR +1, TR OF Gl =0 11 YRS,
(AEF IS QIR E FRA @ (@FF: NH,) SF 44e biied @oigerecd S @ee @1
Y (@FF: NO; )|

8.3 (NTAT AAMS AP (Chemical formula of a compound)

COMRT 2R ARACS (MR, ATSFO! e AT &) G0 9T 51 92 2ecafe wrweast ffme e
TR (@ G IS TS R (@ AT (e e @ @oifba amfae o7 2z o a3t
AP ToFIo 1 TR, QAT (FIC Q@IAE FAGTS (@ AP 2 ACF, (7 e AR 2O F A2 TR

>



A SO0F AT FA IV @ H,0 20 A5 936 &, @it 725 220giees (H) € @36 S
(0) TR, oAk Alfea AT FCF© 2N H,0 |

s arEfee g @R aweE SEe 9 2

5) @I (N G AR FALFS o740 206 @ qre e “[qwgg g9t o Eieba el
TR 106 @15 I (subscript) SITS NTER 2 1HTS 27 1 @ A2Gcee wiere 26 3G
ATAY (N) | TR, AIEST 97 ALFS N, |

g GeT Wt TR O 15 A, SWACE ¥y 2SI M @RI 27 | @7 e (goTIZ 99 76 IR
I, P2 AR @RICS A IS 2T 8y Fe B 201 @RR, FiEw 007 etere o e 30 1 0
OHACE 1o 8 vy SIMd Sl AT I 2| (@, BT @1 28 He RoWE |

) @ @R w1 ufs fon Gt ok i <ifvs zx ez ERefbe wqre e e (et
QIgEr) 9B eei #iiisiif* fored «ofs Glites #ifed 7o e (=15 63 91 Geod Qe f&14ts 2 |
@ O S, epEfufEE (Al) @9 Qe 3 @3 SREEE (0) W9 Qe 2 @2 gft aie e aifde et
TR NN THET, @7 FALF© AL, | G, Al @F 2t [958 Wi (=6 @ 0 93 @emEt (2) @@=
TECR @32 0 @9 At 68 e (@6 @ Al 97 @Et (3) o1l 20z 1 UF2oE@  FEPRN (Ca) @
Q@IEr 2 @92 @R (Cl) @7 @S 1, TSR, TARIG 7w St IR (Ca) € @R (Cl) i oifde
IR FIATC qF HLPS e Cacl, |

@ @ SofFe GIePTIR A @R @S I3 20 ALICS (@S] (@TL[ SIS 2 1 |
@N: PRIV (Ca) @ @IS 2 @32 AR (0) @F @ 2 @3 7o @ few v ot
FIEPTAN SHBECE Ca,0, A B4 Ca0 1 =W

RIS, (@I GIETR A @I GoES AP G S @IS S AR AR e S
A e afde @MelR ALFS @ AR @, PAERRIN (Mg) @6 G @2 @ @ISl 2
G2 TG (PO,”) Gfo @NNEST I @IS 31 oA, foaw st ar o fSs sy
TACED T ALF© TR Mg,(P0,), | ATHE, (1 Refed i 71 4R &l QU6 2L IHeF
T (@R e =

Yoo



©) W Gl 9ioa Qe &9 ArdRe 7 W [Kerey 237, sizeE G giod QeI A<Eel 7
e ool S0 Gliet qBa =i Ale ©iviwreray s Seidl f1ece 2@ 1 @ i T2 9Hize g
I (C) ¢ T FTE (0) @2 7fb Gl e afde 1 @A, I @Ea 4 Q2 AFE @IS
2, &g «fSte ==t C,0, TR 0 (ItEg 19 ¢ IfFee @eEIcs 2 Mo oS40 e I
A 2 @R 11 ok, [T 9F SFqudl FE4 (C) 99 THAed o 1 @2 wfFeem (0) 9=
TR 05 2 fTdie e, (Eg ALFS @LAF AN 1 FA @A e 27 A, O3 FIE-uls-
TIHART O ALFS TR CO, |

8.0 fAfg ot «e RfeARTS! (Inert gas and stability)

o Bty St @, & 591 Tpz ~Riw A=fds 18 999 2eel ek | [fEw speeietEs 3 [igre
31 fEfeRieTor T 20 g TR *few SR il il AT | BRIt AR Ly 2 P
o 93fs Wa =fews G120 15, G659 Fare T@ 26 Ferehera aare 32 R A T
3l wfewca qre (12 9o FTRGT | Wi [WiE sierres TEeE «fewe 86 2ewds M s 9 p
wRfoE o A 1 7 FEHH e e 2Ega [y (R 2@

He(@— [182fe—
i ST *ESA
Ne (10) — 187257 2p° /7

Ar (18) — 182 2s? 2p3s? 3p°®

Kr (36) [Ar] 3dw 4s2 4ps

Xe (54) [Kr] 4d° 5s2 5ps

FIeed WEa MR TEwdd [Joe @ @ e @, Rfrmr Ko feww 26 g3 s [iE
MW CFea 8 () b TG AT O TN *fes 5 Fa0e = SCTREEH ARG (F2 1 ©iZ G
FfeRNeTe! et SR | (@I GNETR AL *feE07 8 (@5) & 2ewge A @ F{if5s o 21 ffes
MEPTR GT (FRoRe 2979 e O O (Ie(E 20ERG 2MiH FCF 7 SRR 2428 FCF 11 TG, Al
ARfAFeI WPeR At i 20 “e

303



o8 @7 77T (Octet Rule): W= &I 7, @teg fIga Sitete TRovw @ fFfoi o afsf o=
O AT *fEBd (valence shell) i o™ 3wy [t @ Face o 9k Siwd FKea *Ife
B il 2ETRET e A e[S (AR 1 @A BT (He) 2ol 916 79 [fEwn W w&ew
*fewea b5 SEFGT WITR | O G AT ARG TR ILT T I FCE O ORI IEHG 2AZ, Sl

Jl Sl (sharing) I MW IR FKC e 8 (A6) & Srepga el Fca [ o™ o
3EFGA [T TS FE 1 GTFS “q8F” TN (Otctate rule)IE T

Trrege;  fTed (CH,) OIre K9 (C) »Rgd wEea e g(@B)®  2erwga @z @2 8 (@d)
SETPGCTR WK 410 IR O 416 TEFET 3CGIEH (H) 2= (AeF et 1 7069 ora it (a2

8.y ArTAfF I99 (Chemical Bond)

(I AP Nl 913w FACS Y2 A Srlfds =g, 99 At
RCIF M TH2 2R ARE 9 | 92 IO I9e]
@R RN GPlae 67 AR A 4T A0 | @, 7fo
YT (H) =Y AR M I0C & 20 D30GIEH
qY (Hy) M09 I qdie, @LAE IFT VT & §i6
FIGITEH AT T GF (AT AP 6] IS FLACR G2
T I JE2 2R YoTS IR T | A0, Y NI
G PRI (@ WA NG IS AF, O AT
JHA A St (CH,) QqTe 9I8F e

BRI 2re B O T49 «F3 Gl It o GteR i #1719 FRIFIe T OiFl SIind T =few@a

So



IEGT A A g A s dE
fafe 5eR To fFfeRa SwEeg e
S FCE | T, AT ST WK A
SEICERS S RS S IEUIRC | CRUERC I E R Gk |
AR AT TF fFS =7

8.9, TAF IF (Ionic Bond)

YerE AR *feq I9 o
A1 FCE, G G HROGT O T
*f& BEF EPET O FE AN B
2 arm @ FoRE HAfae zce
MR AR, AR PG
upfes WH @M 2GR S[ SiR
TR ¥ TEFG &= FCF YA
3 @Teifte vie (2 @ A epaRE
/4TS 20 AL 1 GO 7B G FHBRA
G2 TR ATHEE W @F Gh09
SfTe qFHe IF IS FE OIS ST
{0 (A0 TH (Ofd AT AT | 93 TH3
TR ARF I

TARAY: 99, TWRAd (SR &
ENfEAN QA (Na') 992 GPIARS Qe
(Cl) @9 Wy P THES T lof
TSR FRIZCC (NaCl) A Fe0 @Co
“AItA 1 €% NaCl @ S I A |

-1
@
> ] @9
o\ N 59
@
o
Sodium’s one
outermost electron
transfers
e
2
C Q e
e N g Los
@
@2
Positively Negatively
charged ion charged ion
e
@
Q@ 999
@ N G950
@
9 _—

Sodium ions and chlorine
ions are held together by
electrical attraction.

0o ®0
ee?® Q059

@9
oS

ar

99
23

o
g

s
e

(% ¥
ea

('
e

(¥
(2

Two atoms

Neither sodium (Na)
nor chlorine (Cl)
atoms have filled
outer shells. Sodium
will easily give up its
outermost electron.

Electron transfer
Chlorine readily
accepts the electron,
so now both atoms
have filled outer shells.
They have become
electrically charged
and are now ions.

Electrical attraction
The positive sodium
ion and the negative
chlorine ion are
attracted to each other.
They have become

a compound called
sodium chloride (NaCl).

lonic crystal

lons of opposite electric charge
are attracted to each other, and

they form a regular pattern called

a crystal. Many solids are ionic

crystals, such as salt.

Salt crystal

The ions arrange in a
regular pattern, forming

a crystal of the compound
sodium chloride (NaCl),

or table salt

fag ENEA @3T (Nacl) €7 TR T o7

y09




ISR (Na) 99 TR *feBE@R 9o
RGO F@ WEmw e we
e [T (e = s(@s) o
EEFET) TG IE@ CEI <R (Na')
q dfge = oW owwE oWy
w1 ) @ (Cl) e o e
*eBE G0 BETRET A=A FCA AT
WER To  IEwad  [e (ReE
e 8 (AB) TEHE) TG IE
FRIBT 97 (C]) @ ifaere 27

Todlk, oty Cofpe AN oz
(Na) @32 (FRIZC @ (Cl) “taa
M FE@rtE Wl 3@
AT THE GEm R A, GOl
GBS AP T TG HB THTR

02 RS 991 O, @ @l @ IF RN AE ot anfae @ e 97 fora @ifeay @age
(NaCl) 99 SQR@F Ih Cofd (AT 20

QT By, A AT 1 @ 2 THS AT IS GIART AR &FA-16 € &H9-17 T qYg QAR

AQATS ARNF I Cofd I |

8.u.% G IF (Covalent bond)

INE S @, GHF ARSI * S T (AT 2ERH Giel FACO 2T 7, FRE I G AS

@ 9

(1]
L 00

o. g ©
] @
o N gl N 3

e ? °

Before bonding, a nitrogen atom's

outer shell is thre

short, so it forms a

e electrons

triple bond

Single bond
Some pairs of
atoms share

only one electron
each, forming a
single bond.

Double bond
Sometimes, pairs
of atoms share
two electrons
each, forming

a double bond.

Triple bond

In some pairs
of atoms, three
electrons are
shared, forming
a triple bond.

AR GIEPTIZ TS 2CERG 2AZe FACS A 11 @ @i (Cl) @3 7w *fesea 76 Trerwha @z
T, @ o «fewa @@ 7 2EwET Wit e BRI A IR GG A g3 AR aqere
@A 1 quFeE, 9io @I oRwg 799 fFrems SRz @i, O3 dressis @i smwigs FKeR Ifews
(A G FCA BEFT APT (GICm TR T NS 3G Yo OeNele I (&1 At 3ETRGA

erifaiR (Sharing of electron) I

o8




TEFa, Yo @I R oima T *fewd s(@b) B @ TG e e WER e e
1 e Fac 1 @ FiAe 9t @I AR 9T @R (A0S 90 R QACS AT A @R R G
(A IR AT W1 @ A IR TG 59 (Covalent bond) I 1 NG I9 ey @ ot

tofd T O AN (@t 0 |

8.L,9 {63 IF (Metallic bond)

EIRGIRCICISCE ETCUE TN IR
9 G UG W THA
meafe | ORI, TS I 7io
ey RMYE W I9A
mf | feg, 749 9fb «req =g
G A IR AT O 5
q? 9P, g6 ded AR
MY @ 7 IS 27 OF 4red
IF9 (Metallic bond) I 1 @,
SN, (AR [ SR e
& ro@, Fell I CTHE ST,
3GMCe (o] IF R |

R W @, 4o AR
2EFET RO R T
*fewea Agaers 15, 26 s 3%
3ERGT A | O] g AP
G2 I G_Fe e G
JT | T, O A0
fTefEFrr o I3 27 qaR

hfq
A (H,0) 936 TG @1 @, a6 afFeem (0) *=g 136 2zmeee (H)
AT AL FANEAG! I AT AF | 5@ AT o119 2AZCGIS o[ (AT

@ SR AreT 29TR AfE SF TG ITC I9T© G G0 AHSCTR

S A 3703 IR, OF I SfFeee 2w Qe deiras et oid 271 o e

FIGICE #FY (AF SEFFAST *F STF F CITE AT <A ST vlereis

7 ey, Aifre afce ¢ @IS AR 0y uiS AN I8 A 7R 93
THCTR G G5 BTG AT T

foms #if e @qre AHE G A ¢ AP A @ qB

QOIF, ASF 8 YIS BILHS ARG @9CF (AR TG @t (Polar covalent
compound) 30| AR, AN ZCR (AR FINEG @l 432 (AT TR |

@I-ATS T2 GRS @l @1t T 2, O A TF 4GS 2 ARfF @
YAYE 2T A WA (F AL I 1 GRS, 2N NqS &A@ Ao @eo
(AT ATSCE AFHT FC | U @ G I N QA GCT BT 8 AT
TFIF AFHT 6T (ACF (@4 27, U TIOR8 ST A (s fvey 2@ =ifem
o il wAfcafEe 7w T i qeiaE R @ Aifee @aige 73|

NS, AN G NE ¢ AT AT ACF AN | T, @ 7 G AT 4
8 YT AT AN (@I AFH 1 ({Fq FIe @ 1 O3, NS @ Ao
“fifte @hg® 20 e

doe




G TH EFEY G T GAIF T AT 20O A | R GAIF FHACE ARNARGE W (Atomic
core) 94 2 |

([T 2IANY (AF il T TEFFALTE! 2ARNARTE > T4l FI T (@ATTF! A Hersa
FACS A Q@ (QETE EFFAE AL 339 (Delocalized electron) I 1 A, @3
SEFGINSTEN (I [0S AT SR 1 (ACF AT (67 AT FAGTEA (6 AR 20 T | A
@ AW, T o] ARS8 2 AR PG AfS IF FR FF [ Agied AFAC TS
W1 g TR, 6 4o WRE Oird 7R (A0 [AivRs 200 AT W1 3 «fbE 20k 4Ied IR
JRY 1 ARAE, T WG O ARFTAA ERGe dhgd [ge ~fRifEe], s sf@ifeet, TRl
3o 4G(a S AR

S{asawﬁ?r
8.9 IFE<F, g FHT 8 FHFq 4y |
AEE A SR SR A @R A @ O Q Q /—\ C giil&c)il)lzed

T 1 T g AT (A AR R @@QOK\J M
TCEF @ AOEEF ST Wz A famhae /\\ (Metal ion)
(extract) FTF TFIZATRTN | @ T TS T @ @ @ Q G

(ST AP 8 4G T F2/(F Giete 20d |

fhae grod IHa

e

Wfoa weiml A TAfeI eipfoeid wia @ e *mid (@A e [y g 3t sarg ez w4
77, ©f Afe f2eT #ifRfoe | 7 @ e e (AF AoE TAE g A LG RS AR Al FHE
A1 A, O 7Pe ATHE AP (ore) I |

TR T (T8 FETFILT, PbS) TR T (Pb) g SFEF | TR0, 2T (AP ACGTAFOII
(7T (Pb) 41 MRaR Al AR I IR RAGIZF (AFS ACETAS S AT A @RI H
41 AR ©1% (@612 (Haematite, Fe,0,) 2C SARET Al @RI (Fe) WP |

g M9 (Metal Extraction)

SISl S (&, A Qg HAES! (reactivity) GFERN T 1 g 4Ig I A, 7y (ORG Ay,
RF 7y g oS A1 o TR [fey agr afe [foq 2w At 1«21 areomeed W 7y
g Y& TRZT AT G2 6 419 ©itna 7eEE e A & TZR AT | (@ A7ors (gl
O W WS (AT MR A X, ©IE 41 (o I |

you



G2 (YT IS (AF FAF FA00 [ME @ @ affem @31 o2 T fon fon args fgem
afeare foF 1 @ T8 4y Y9 9 A, @ Gl (Au), 2B (Pt), 11 (Ag) AAACE S FLCA!
ggfors faum agm “rean a3

R WHE G QU OIMd THIZE, AETFRG, F2CG0, FIHCI0, Toiin @l e agfere e
T GBR AF GQITNT WS (AT 71T Face [(feq omfo wprd Fa I @@, ke
(reduction) *I&fs, ©fee Tae (electrolysis) e T | ATQSTEIT OIAR BT (ACF HAF A EH
TR G RIS p-fapel, T, Remaad Fopin (@ fog dief 700 TS =1 2T Qg &N
GRMHER TofR fofe 0 (18 AigAetEld & SAIN 4I70TR SPHd I SIMacs WeHE WS (A
52 A1 e w4 23

LR R
T g BOR Y3 A SrolfaF qgd ALl (AF tofF 930 WY | (et Hehmd TR & FALRers

f4ifae TR Ierd GF@ AN W1 @3 AfeTe NHoTF IS FA6T (@ qrod T sArea T3, O A
qIg 0T |

Al oy ool W 7, [few «@eaw 2fers ¢ qgeife

tofd FACS O (Cu) I FA© | @8 SN 1 FAR T T AT g (WS T @
) i Afaet
g I EletE @fFm FREa APt M CTeE, Gl —— -,
ATDIFPIE (ACFE FAR (Cu) @7 AR B (Sn) @ I el p— T (Cw) 80-88%
tof I, ARASCS G Feirs e I @l ol T 41 =7 B (Sn): 5-12%
@& TR GF &I NI 4y, 92 @ie M [feq Tvem 5= TR (Fe): 80-99%
Bfee ¢ T@eiifs Lofs F0a Tz w4 2ol | IEE(0): 1-2%
PBIAET @R (Fe): 72-74%
GO, TR (Fe) A F1E (C) Wl @ siewa 4rg 550 @R (Cr): 17-19%
it T4 = ICE AN 75 I AR e Gk e (Ni): 7-9%
@ 3R, S IJ929 I@ IR ©f 75 W tofa 1 awrel, 754
faea fafen waemm i T@-ifoe tofd war 201 w@E @mE= RIS 4 oF A
e I (C), = (Ni), et (Mn) 8 @ RRS (Cr) I (C), P (si)
@ @Eo3aE™ 5 (Stainless steel) (o a1 =W A :;;W (Mn)
TRPIRET ATF | IME G 8 IATH I JIT© Qo

yo9Q



AN, fafey BfFeT FaeIw 8 TG AAEIW LTS FoIE™ 7566 I T4 =7 190 (BRI FEio
Ao FeFa qrgre IRTe [Afey TAWE @ Afawie S T4 2@

Sobr



dod»



- famog S

- fareg ¢ 8 FsfelmE 7o

- (CTE, O RN e IHeifsfamia (el Ao

- Q@ o436 @ &fbzy (@Ey A

- Isfelmye Tife I/TT F@ QIR &AM [T4154 (T, (@A PiEe=e)

N QRGeS P1RY &ibe W R | Sifrsie (T2 T ©fF & Soal Sfen ¢ e faved
YTATGC IJIF IR GO | (O] ZCONCK 2 Fi=AT @fge 2fLies A% @i, fof o 47 %o
TG 2GS QI (TS (I G (AT IS (o ICaA Al ~AIMSCe THFeAe §io RN FFho 77 |
ol (I il Il 7 (AL AT CHFeTAIA LAIBE SiF IS AT FABT FCATRCE | AFEAA
I UL AR (T FIFA A7 FCI APTCR |

e G G0 FelP ¢ Toig @Fes qois (¥, e N Nrol-Horw (e smae! 4
IfeTe 2 @R QI OF o Iy 403 A0 GO OF T (A0F AES AT Arol-frere afisy
FASE A IS (heredity) T #fb® | AHoifor GlifeRF U< 20T e | CSINRT (IR (TSI
@ f8.99.4 I (SR CTAE QIS fEmete e At | AdFers f&m a2 aeifon (a8 aife 27,
O U ffEe o Reeem @ = e o, g, oo,
F TS ¢ O IHAYH NP HEIT S @ FeTPe oI @A @
ALCAG 41 27 OIS f&GT0G (Genetics) 0T | @3 T AT @
A fifere @it S=el |

(AT TR (T 8 OfF ARIAN

(%19 ZRRI (0T (Gregor Johann Mendel, 1822-1884) O
MR 2N GIEE @5 LAM*18 IPNTE JASER (i
Y FCARE | fTTergd T e % I @3 e fe ™ | o e

hYo)




TS (5F ATSHINT GFE LG | WY e J=d fofy w69 & siva f&foq &8 o siare!-
ferdrm vifery Ieeifs e o Tore a3 w1 78 (e a3ife et oF Toe
ol 7S FIFEFA SRS A AW | (CSER TP db 79 2 RSeon Wy {91, el Ieas1 «@ae
AfeP (FAS AW foqen el 5aFeld 8 qF8 TN (IR IAA Felzre] AR
N0 (AR | GOIT (NCSCH AT WG Ie¥ioifod Giferd 0ae WiH @ AF0e MGy
@ fofe b 27 o o1 97 T@ GRGE Ieisifelm a1 fameg T 3 wFgsd ==
T 900 1 @ I (TP I ToRmMIIF &% (Father of Genetics) T Qfeze 41 27 |
TR AR @ QIR ISy Fdioa

(SR (27 (TS e QI aFe 4 qee e fof agooes gae A et e
Feeafsfavm AR o= foff ST wow Ao FafEs-srreimeEs N« %29 (Hybridization)
FAF T oIS SN FHI57 FCET @32 Sb@q A (AF ©fF I GF BT | (09 O
HAFE T Ao MRCE T RO NAAre 91 @ g TR et 1 @9, (5) WGaefH oz
OFIAGIA TETR YT TN AN N2 AFA AT T siheq 1 () @fS 9o Teferst Tfow
2 FORIATCT G @ 2T T I | (©) FARTN ABPIE IC 26T o6 2itg afe
G2 ALFAT IO A1 (8) HLBIF €@ FVIF(F NG WA (Corolla) QTSI FSICAT AMF
@ W@ (Cross fertilization) (FF AGRA AT 1 T RfSqw wiced oA Sewa

Seed shape

Round Wrinkled
Seed color 6
Flower position
Yellow Green

Flower color Axial Terminal

Pod shape

Inflated Constricted
Stem height
Pod color
Yellow Green Tall Dwarf
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REatE <t a1 feva a@qgr AeE ) (¢) oI it @Iifed =8 gemnEs [edre =
AR, T8 WG] X IR0 (AR I8 P S (Ha TP T 1 (b) T 8
IS TA (fertile) 2Ffon RN Greten fafire Iefa FaCo #i1ta |

T fAfoR T (ATF 98 YRACTA WoAEH SEMA A6 M2eR I A AN 2l @F I
ATTIF ACTA AT (A2 [T feme! 28w S 1 2= (1 fof Fiees 0, Foa 993,
TR AR, FEE I, T AP, Aew 39 @32 e AFfe @B Ao’ &HER (trait) TS0
Gy 7ft 0 [eiate wwel o (5 38 «ifs Sfew FEiea a1 o Fied e &ea e
Rl 8 G 9B 9fS [Rodre o, Feemg 3o (e oo Al @ (@uAt a2 it @, e wgfed
T IR ¢ FRee 92 it e To (2R BBR)) | SwH0e (CwE N @I Al @3 fqedre
TS FLACTH NoFSM % 0 ©fF 9% wF FCARen | 9ff @Ry $YNa IS MY, 93 a3
RRERe Sfew @ «[re e o3 «fbte TE=Ede @7 (monohybrid cross) I 2@ 2AH
(mono 9 @) |

A AR Wil fof 6B oiter fwmel [t @ @1 @7sw wa Twaye 9l =7
Tfema M0t o eThege G0 B! Sea Flaw #RIeeeisl qo1 e o171 Sfgms “=iscaq e
QTEN SEWA IS FIoF FCE 1 o1 8 ! Tfed WA FFARCER RS AT TAT e
(AT BYNQ =77 Tfgw AN T | AN FLFARCT TCoA AN 93 TSGR (ICoe AN LT
31 F, 03 NP9 I | G ol F, I40ET Slenetad Misma S0 SIKom1ecaie $E AR
O | TSI AT 0T 78 Sl ¥4 F2 (O 025 W#ITS a7¥1 @ ACG! Tfew sfrean A7 |
e F1 ¥4 eI o7¥1 Sfetrd W (S *1es! Tfema (A8 it fee, aft ek
PRI T ([T TR TR |

HITOICS (LA erd I (7% 2o (FeA qw) @R EF AP (@FTF (AP Tl Fies)
@3 7fo EEE THaEl e w9 vw sEw, v fon @ faw & s b
Ti2212fqC @ (dihybrid cross, di @< 92) @0 20 1| @I &F THIYS 2@ I G (NP A
TRATPIG! SIGTA ANY TF (0 @7 THIYE 7S I Q32 FA© IS SLATHIG! SIS FFIRC
@A (FF F, IINET TG Ofens 2ow el (NPT S B I | F, AT Sfenete
e < AT T F, ILAGCETT MR A2l o, SufB Ieidiaa e ot 2em-cate, oft 2em-
FRes, oft FgE-cieT ¢ 3 E-Fhee Aw Teoret Bfew (2 wE) |

YN YES (SN FIR (NCIER A TFAGTENCT ALE TioeT Wi S WICSC o @ T
T O YT T2 O3 AT L FACS 2 | ST o (SIS GG AF6 '8 25z (AM¥IB
TG Y2 G0 [ (e e 261

BT &F5 8 oty FfE Rfawe

R



(TR IR 936 wagsd < ol QT 40 @ by (AfI8) Aol | (Ol @F T (@ (77 (@
G2 ARAfE TR e Ao 3201 200 IV (A8 JABS 2 1 FEF F6 W@ AH-F+ s
T (T o7 @ (@ Woasfb FER qe 27 AW T3ce! (@@ 27, qmd IR g 7w 9 9de «35fh
e fom Few 3 @ A 9 @ JFEE Rifte s@ a ) afet Tor Sfemm arest famm 7ft s
afssmal @tz I @3 ool qae =ifs Ield 1 (AF qeTR | f&ma 2 afewel gt wnfer (Allele) F=1
W @FF [WE Gwe S oF bR I, 99 SR ANy s &EHErTRE o
feFCaIBIZ 2 JCeT |

fezwe Gites vt e us2 33w a1 fon 2rs 21 3 wpifere ufS e F% 27 o3 OitF @Trea
I, IR o7 =0 @BIRIGIA &0 =7 1 (BTSN QI ([ SENeait 62 Giad Reeibiace! ataey [em
FE—adie @ &PFEG afe 27, G o6 fom T «fafoe | csrE @@ ¢ A Sfewma »[rw F1
ILACIT AL Bfew o171 2fee FRe Sfetra a1 whwees aniferef feet o966 | aerfie @ fomfs dice
AR aFife 27 9t Site ety o 6T 1 Qe Sweae @I fee s Sfemm o |

1.1.1.1  (CEH-GF oM

A 0 (I ToqW 2 Feq TR, fofd @y ©fF AMIRAAG HFARA MG@ A THCIR TGRI
8 sAferefae A Mk | Jasite T @, [ saeire @reEd ARl ke
Y PR, (NOETH WREE qeoifor (fers vfb @ Re Twgs @iy e o
T | (ARG A6 (NCOETH #1774 T fefg ea oo, ©1R a6 (o @ i #iffoe |
@Y @ (ST A g ooy wfvge 2af« e o gt wiga e 3 s
2RIMRe | 705 (-3 9@ g6 901 S 2

TSR 2N I I RSP @ (Law of Segregation) 3@ :

74 (hybrid) &3 oo v HigaeE (Tmet) fiffre ar sfRfes 91 2@ =i s=xgm
P G2 TAFCPIT FBA AT 2T (A LT 2 T

iy fEeiige it wiw @3 @2 @ M (ST o791 @ QB! JEF FPIFACTA (I F2
IR 025 AP I FACS AR |
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4@ 93, &= (tall) Wo=efod v wft &9 = T @32 <A WHaEa oy v fom = t; Fhew2

g A Rem ol

. Prel-mrer (P):  Rwtet > J e X Q frrw
oS oNes oyifere it =6 Rt —> ™ tt
5 Rijeng 3
TT @2 fRwm < T6aEfH ) e /L
Aited wnifere w6 2@ tt, | F A ReTATRA —> Tt
RFHGIEA —> oo Ofen oH  (ROIEEIRT)

e o Al 4@ 12 F,

F; 3@ # (P2) ©
AR ALY IHYT @R F,

ReTGEs —> 3 Fi (e ) X (_PFI('&@? &t )

ESERGEE] oo —> . .
ey = (TT) woAe s aes

MR A T G5 e -

'Q“-CBT mﬁ W (tt) Fp, g9 ¢

FFAR WO o MRS

ARIAICT I =771 91> T Sifere] QB MRS t SIFICETR FCF Y& 2 W) IR WifereTqio I
Tt QCRY =X A2 Sifele T 270 @oPT ©I2 F, IILCIT A3 9o0e] N6 /R IS 2
Rl Toy fom AR 9P ARETe KB I qIige 2@ I A IR FIRS! IS (@Y SF
ICF |

F, ILI4ET AR Sa (S0 1Ao7 F41 20E F2 LT T St 21wt 2@ TT, T,
tT @32 tt (2 @B) | T o5 el eqa FRe TT, Tt, tT RSN 2R a7 @32 tt Mo 2
QBT | TSR el AR ECABIZCeF fofers F2 Ie¥itas St o171 «qaR AMCE! A0RS Wg#ie I
0|

F, INGET AT TEebidet Resme 3 @l a9 @ oft 26 sTwaqia (F791) Ned W Na
> @R (TT), A 76 @A™ (Tt, tT) | @ &by %9 (1) F, I aeFife
e, F, I0940E OIF 2™ TIO0R (tt) | 9F2OIE, (@ @& 246 S (TT), F, I AeaifFe e,
@08 F, ITA4T fFF GOI0R | @ (A2 A 2 (@ AT F1 I T 8 t QFACH AFENS AT
FHro! 8 2af e SWeAB B A A 24 IR |

e e v A FRTOIR ReT= @ (Law of Independent Assortment) 1

Y2 I Srolfss (el fGoidte awd /%3 oty ey STeFame ToICa 22N IR (F,) (I a6
THFAGTAR AF© (T, F8 G JBa W THFAGT (FO! (OF T4 (A FoF ql
AT R 2@ for fof TR o™ F9E |

iyt femelfes ot @ @ ewitds e e qranel [eAdrey i wreTe Sfet e
AJIALCN TOF 1 OFF Jio @7 RS (RTAEI2D) AoAEH o (e e AT G0 (N 8
o e Ao e Tt Fles ¢ AqE e Ao TeAmeT AFE |
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qR1 IF, ZEM TR (e Sl = Y (IT THHA), IS THR f&wq a6 = y (=D orweeH),
ST (AN T ST AT = R, FIWS THF G AT = r, 932 AN TS AT I =

F,, oy I = F, |

(TCTH-9F W0, ATSS (AT
G gt & wiEh wrew’
afs fema e it e wifere

self-pollinated

parental
generation
(P)

Fy generation

2T == m (YY) defq @ ¢l Yyfr

(RR) qroqe Tfema faIBEs g ~oTien

XA YYRR % T (yy) ¢ 9 b oy ooy | B o
FS (rr) 0T oge Sfemx
feCTorR"! = yyrr | FER €& 'YR YYRR| YYRr | YyRR | YyRr
RS Fafo EE AP A2
Ffm ww yo fem  e=d
IR I A =AY AR yR O O
ANGAT AT O F1 IS YYER (VR R R
fSARe =& YyRr| @RQ 14 voir | Yyrr sy?r %ﬂ
7w A0ld (Y) @R (IR (R)

wpiferet, S (y) @32 FES (r)
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fegq4a (DNA):
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Pentose Sugar
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a3 TGS FEE A @ 7 AT | faTg-97 v MIETETR @ TR @EEN AR
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Francis Crick) 5¢® e fSqqy 9 (ST @ AT 5107 I fCa9 Tel @fe el (DNA
Double Helix model) &¥IF FCIAT Tl OIAACE 5L ACH (HICIE TR QG AT |

DNA (1% %9+ (Infograph)
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T AR S R |
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M{W It (AT ©iF mﬁﬂ R GIRGIRR Phosphate Groups
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‘
ADPH (FEEE e ks e R *
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Energy Released for cell metabolism

GROCE ATP el R &) *fe &= At 93R bifewl Spica THeR 6 AF, 9IR ATP (I
teg@l (Biological coin) MIte iffb® | N 73 (oI Wt g2 F1 (12 *febe ATP ME a2
*fEofee (oraaq FAAE FCE | ATP (© oA 00 &6l ==t e a9+ W 3@ AT, 92 IS
I ¥ Afge AT | Q3 IS T (D0 G0 TAED A2IF Y& I 2 IS K 41 &
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AT *f& 2wt AT |

0.0 FAEAIFACEI (FIRIY qB? (Where photosynthesis occurs):

ATora (TIfre 5] AeTeoecead afea® 24 31 FoTe Iq@ Ofew W6 (A0F IR e A <ot
T Ao MO B PILAILIES (e @92 GONIB! A *aaE N4 Y (AF €O, a2 e, [
e B @RIes (fite | A of @i oF @ N 1 @ERIEES AN ARG
TS W0 A, @t @O 3-2 um UF @I G A ¢-9 um | FALPS TR feRghen e «ftts
vt Rife @ite: «fs a2ws f[ife @32 i e [fe | q3Ea e Teredd Rife S0 2 So-20 nm
voyl sresiifE B | wrepedd Rifgm TS BABE 26 GO, QTR ACEPIRCEHTCER FIHR @Fgold €1,
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https://stage-wp.10minuteschool.com/?p=1925&preview=true?ref=https%3A%2F%2F10minuteschool.com%2Fcontent%2Fphotosynthesis-plan-physiology%2F&post_id=4262&blog_category_id=3025

CO, (UTF IRAZCYDB TV TG ACH | FIK C*E, JIAFIR0, (GIRTCrpizs, fersear=i e epiafereirf
AN e (AT e I |

FCALEET 1o:

AT TS FIEILATEF A9 (TR ZRCE | FACAEE EBINT (stroma) 932 &AM (grana) AN 7fo o
QR | A RE AETFACETET QE NI FF IR WS T @2 G2 CRINT FRE (3
RS *fE G2 I I TR GHIZT (AGF *FAT 100 (KGR 906 1 AN Ty AEA

FRIEOT (TO0F IR WY T0R:

FERE: @Fh @ AR 6T W2 6T 2 FAE Gt eiefe e e sas wmede
IR N A |

SO



QBAFECS QST (FAACE 61 AT Tco! FoT e e | Qete GHINT (Tod T ATH | @A
T *fe TR *fere woreie 20 1 ATAFEE D FCAfee AT | Ty @ AR AACS
FRILPT (12, TG CTAT ATAET AR 72 O I I G2 ST AL S TG ICACE |

AN (IZIBF &) : AEFEET (S0 (AT 0) ATATETC GFqe @ PN 9107 I T W *ifea
IR FAVER ZI |

©.8 ACARPHLETT A (The process of photosynthesis):

Ol & (@ S Sferns Gie wwresd (A R @ @ ACAHACHIY eifemz e Sefgfore
ST TIR-AHZT (CO,) G2 Al (A FIARIZGE A *Faremsr qmy toft w6 1 @ft qfo =g afen
@A TG S (FIEB (@RI AENE HEE ATP €92 NADPH FINF (& Qre IR *fers
FEe F0 qR & RS & FIee AR Co, RTAEAR MG FIARILCGH () TS AW 24T
8 et 2T 0, [efe w6 | fiea armifae [iGafba M Swes Sfewm weafbe At afeaes
([ El

6CO; + 12H,0 ol

CeH2056 + 60y + 6H,0

COMRT oitaa TR fRfeaifs (At (et ~Atr SCTeieEEe dfem » w9 e =94 (ere) tof
TACS & WY CO, 'S S} Y H,0 AT AT 1 Tieer *If& Afzew A, 932 4% A «woy @i afi
¢o-Yofb (BT T (ATF | G H,0 TS T G (AF 0, TF W, APME FIL TR AHIT
e 2@ o7 A FZCGEH AE T | IFAC ACEREIANE G0 Giva arge-Regel aifmn g
| ACETACE A S ST 19t AFeEe a5 AT (Light dependent) €32 QTS
feeo® (Light independent) @ 76 3 *¥fit ©is =1 7

©.8. HiteNAeR #¥ (Light dependent phase):

ACEAFHCET TG @ GG AT = IEe *fers Foee 2@ ATP € NADPH (S Jide 2,
SItF ACAF ST TG I | @ FHF Toy Wens 92Af72d 1 @3 qenafas e o @i z=:
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2ADP +2Pi + 2NADP + 4H50 % 2ATP + 2NADPH + HT + 2H,0 + O,

Toad i 9iee TEoce Pi RO (R 2R |

AL QAR ed e [iGmel o Saifsfers @razittres dme g Aeete =71 «3
RICERCRITINGIES

FEfFER  Afewer . @3
e e swesd
Bl oot e SRR
(IO Tl (<17 T (FICRfEa

o9 T ¢ (ST 2T SV |
HO

woEREE: Afen @
Tq e frifas @@
afepee,  FAGE @R
3EFGT TR @ 93

GIEE Ao “@ad W sifaEe e 2@ T

FBIPACHIRISET : 12 2R AT (I SIS @9l ADP (SHECAIRA TR To7ces) s Soifgfors
QLS TARES  (Pi) N0 I A TH HEwTow G ATP (SICHIOE GZAD) 07 I |

ADP +Pi — "+ ATP.

Reifd® NADPH 199 : 207 (I SRES @15 NADP (FIBamIZe wuire~z uifeiHetize Fies)
2GS TR 7 & 2@ RS NADPH 107 SR |

9.8, G F0r® 2% (Light independent phase ):

FCIFALCECT SCT-faeor® 2 A et “Hicra ffamef Senes MR @aigtees Came
T AL 7Y @R WCEIT TR 7S S 11 @B BUa G TS 58 ATP @< NADPH &1
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AR A1 *fe ey 1w 42 a1 21 @R e
QIRHE T, (WA (FASCT AN (FelS] bk el
T 1 S5LY A U2 AFIET G Fhelfod (FICe JTHE
AT |

BIF 4ItoiF @2 &5 f0a 2f{ee It 260z |

S 1 2T QITo qHT6 FIE TR SHIZGH G (ACF ©F I
945 @B 5 P G FHRTS @Y RUBP €T AL FAFE 2
| AFFSTAR CO2 (ATF (FAZ AN FRCETF AHgS 2GAMF

QEIFF 0T | AEIFAET T TS 2€q 6 I Y
ff*12 wefs afzfeonie zeam «fb A e 3 T qYF G292 3-PGA Qe [Row 2@ A |

31 oS 4IT7t 3-PGA W9 IFTE € S *Fhal tofd TR & AW G3P &9 fos =

- Carbon
CaIVI n ﬁ Fixation
Cycle o

el b 5in: (again) 6-carbon molecule splits into 2

3-carbon molecules

. :
a Regeneration a Reduction
Phase Phase
G3P+ATP used to make RuBP 3-PGA is converted
into G3P
SV

- - NADPH

\ //\l/,\j\\l
Energy from
Chloroplast light reactions

The Calvin Cycle occurs in
the stroma of a plant cell

E Carbohydrate
Formation
G3P turned into

Energy from carbohydrates (sugars)
light reactions

20¢




© 1 QO 41t 5y G3P &Y e ol Lol 1 7 1 4T WY IS Lol FEE T GR WY G3P G LTS
X

81599 4t TF8 G3P WIS AFIYF Siera wivel AP [ Mo 5 F1< 99 7HT® 99 RuBP
97 0 | G3 RUBP &Y SIAIF HFd AL 4I9 & |

AR PR PR T (AF FRYLGH ARSI A R ey &7 921 FAc A |
aTF e T FIE I A FIET ARFHA 0311 (SN 532 T @iz @ AffAFice Fiew ik fofes |
BTl e gTNE 7 q T *feT IR I (@ TH-HS (o7 @l T FACS A1 | FeOA
BT I ARFA G5B o7 32 QIR BFca 4R G oo 9641 |

FfST SGHE C3 5G I60 T I QT TGS 47l o7 T 77leTs  3-PGA 99 ofF =0 @b sics
AR RS 21 @RSl Tfen €3 brar KT I T FACES U3 bk QYIS O bk AR
@A BIF FIEe THfere TTe! Qe ©2f T A0 G60F C4 5@ @0 201 €3 Sfema wemm c4 Sfem
CEAFALCETCAR BF @ 93 TAMA Fo1g (&SI @RI et el A I G C4 5iad
Sfema wfysy rdl A1

FATEAFALET T FEH O TG FF I; AT OO, T T3 THRCTT A, Sioiiar @ #if g
AN ACATALEIENT A Aol FACe AT |

9.¢ FTEANCHICT ey
AT T ©ieo A weg 2o foafs, @

S 1 OIS TRmeae GR A N0 RfSETe TeAr@aeIFast: 77 <jfdi 575t *Ifea et | MEAFALEAC
T S e ETeE (IR I 3R ©ItE IRE *f&re FSH® I’ @ ATP-TIF T A= 3 |
A @ e Teog AR Ty Bfenfe weet Afws 211 @ *fe Sfema ffen f[eid e @il et
AT Bfegwere 4wy aZed MY ARG *fE et FE ATE | FOFTE!, (TG 9o T @ e
ffee 2, ©f AFOITF AEF I=d WORE S T A7 G |

A PEIEE CIOE FAGT 2 OIF AN X AR : AT eifgmm Sestsy 27 e e
e, A (o TerEfe 20 ey ffor el oot e 231 geprer (A (2lfew, e Twpin @iy
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Ve AAEe 271 Ared A eerT A AT U3 Sfevee M3 879 B0 | I3 AIEIFALEED
T T AMR T AT T T |

© 1 AR SRAE € T TIR-SHIRGT O THR ARG IRNETE CO, MW T
sAfaTiet 251 0.00% €2 0,-9F FeIfTF AR 2R 20-Y0% | FTENFTLEI T TS SewA! FId Ti2-
LG 70 GIR TG IS NG ARCICHE 02-CO2-AF SR IS A |
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- AgeF
- Oeswel afgew

o I *AIF @R TACITTIR
- BM-IER ©F
- R (MR @e eferaiy e wAfd
- @ afstary IR KEe afe

8.5 FgoH

JEEF TwIAAR AT (T G Q6 Gfere A8 | T R (@ OF Twil#i1 &lRel ¢ @3~z
I, TrEER e xR (M2 OIF AR WO @2 (qred [fen e sregefed MAwge FiveE
%S AL, fTgel @32 AT AT AR ATE ¢ e AR ARRSE W TS T G
eeR AT eplon R WO It FFSF A Nervous system I031 | N0 G© 7 IAFI(IT  (F@R
e AR ST O @@ AL @I THEE FYOS | GRS SRR [KTasa - Toas
i 7fo St Sl FECRA | 92 Ol i 20, (@R FYOF IR 2B TS

8.5, (PQ NIFOF (Central nervous system)

IRF 92 ERFSE (31 JIEAIG) T (@ e o | WfeE SRR W HfES A |

If®% (Brain):

TEIET AN (PR FYOOET (@ “H© & FRIMIA N WE IR, OIS W6 0e1 | AF FYocE
SAfBIeTe | M WeE =< T @) @ = > afelb weite frmd 37, vy o2 77 6
TR Tefe ¥ BRies R 031 aFed 7 367 TR 96 1.4 (e | WeF forls oot o,
IR, OF G2 RGN |

G NBET THEd TR I8 qibE 07 EIEEN | GG ©iF 8 W &g+t 96
eI few | vff e MR Rrens e AR g [Refe 96 1 amr Gifkar e
(Cerbral hemisphere) &l 231 GIREINR ©F @ A @NFFAET Wy W AFETS @ 7fb e

2O


https://bongojobnews.com/%e0%a6%b8%e0%a6%82%e0%a6%ac%e0%a7%87%e0%a6%a6%e0%a6%a8%e0%a6%b6%e0%a7%80%e0%a6%b2%e0%a6%a4%e0%a6%be-%e0%a6%95%e0%a6%be%e0%a6%95%e0%a7%87-%e0%a6%ac%e0%a6%b2%e0%a7%87/

GPEBz TS TR e A, TF AN F57 HERN | AW Eflae @RFER @ e gt
32 T EfQE @RFFEIE (ed W 9eiE fTaEe 6@ 1 @F TS SEs 9 e «de o
Tz «@fS armR R, e, T, wgfe, Towl, AE ¢ Aftes (il Freiest fra v
@ T ofs F 4FT Ae Med ¢ e Az el F6F |

GBN: WRCE (@ Oeifb IZAI I A A oG A IS AT ©CF GHN 0 | Nead = A
PG e (A 20O AT EISTEN EBF WIS 6 | (T, Fr=ae, W5 a4, YT 9!, Siosial
S

Brain map

PARIETAL LOBE
_. Woccipimac Lose
[ TEMPORAL LOBE

* [ CEREBELLUM
BRAIN STEM

FRONTAL LOBE }

WNYa3¥3ao

@ 10.2 WRETHa oA

Efeees: W foree e o @32 CIFAEe TR Fate GifREe 1 o6 aeza ooifvig B9 e,
DG AT G, (LT SIS T, (TSI @32 FAFIAR IS Sfew coAfRetena sriaf famgd s 1 b
W 2 I#ACPS @l 33 |

WEF (AP R (@l FCHBF WY ({9 7@ WA, WY, YAV, YIRS, &K, (1K, 7, I Topifn wrete
g 1| g7 FY AW YT, 7, T, el Topiing fog Fe @ S0 1 ©Rel @B et ¥9d
I SRR TSl wFgs) FICeE M TR |

GTF9%g (Spinal cord):
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CTERey SEIG e wkige fow (e M@ @@ 2@ cremces (owd e e wagRl shom +de
IR | M Q0T TGS e W (Reey (AF 31 (S (IEEes WY (Spinal nerves) (3@ W1
G I, o1e, I, 910, 7S @ SAma w7

8.9.% &8} WS (Peripheral nervous system)

A (AT 12 (ECT Q3R (NGl A HFH BIG (A @
31 (|Y W (@9 W WG GG T/ (A O
R oe 2@ T TE 0T 1 Q@S 9™
AR FIYTOH ¢ | ABF (A A FRIBF FY B,
T, 0, o=, wie, yamed, gfie, Az aofs
O e TN B | (NpeTy (AT TGS WIS @
Ao Bl FCH G (MCA AIfF O (A AO
efe W @ fw w8k weE e
TRoF G2 TISE FYoF W2 2 ol [ow |

GBS WIS (Somatic Nervous System):

AT Y ©CFF TS WA ¥ G FMACA
IR FE@ BT FE@ O CIIDE Fyed A |
IRl AT S *icaca [y wieed, @ 7o 7
el @ (19 @ 2ot IL bl B A AT O
BTl S A TR O G FFod Gioed bt
JCE | SR TR Fe ed 6y «=we 512 et off fwen
gl fce 512 o EINIGT T o 2e 611 A= e
(oPNTS LATAETEN FTo11ET “NI |

FAUEH FYOF (Autonomic nervous system):

fo@: 10.3 VIR FFo"

@R O SR SN (&I fmEe (78 eretE

Tl wger M favifere @ fafae 231 (eze foems weate, @ aefie, o, oiegf, S
o Fie FRefarn Fyed M +fpiTe 201 931 o FRFIReR T7e TEF ¢ (Nramge dorF der
T AT QI AERO! T QIR FOFOE Ao FO 7MW F¢d | At Prrspieefbs wigegy «e
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R TeE « 2 12 ons [Row | 2ore 30 [Refes 6 Srews /g fog (et
Pl Fyed Al 20q SN Ireiae MG Qoo WA e B ©IFHAT ©ite g @61
AR T *RACE S I GE | AT (IS I TrEfore 2€AR 2 HAAE *@ T &
PTG TYeg & T A |

8.5.9 %49 (neuron)

@ T (MR R G AL QIR Swioe] aRe I IR O ARTRE MG Twloa1 SJACH SRS
effstave 32 F0a G612 FRIGP I TgFan | FSa2 TIOE 107 R IRET 9FF | Ig TRAT TR
At fSaeTe SR wRfoey fde 1 afsfs feam 4t @t fawa s, oz «3e aefrs @edt

BE 10.4: (a) 96 G (b) FY TR 2R

@RWR (Cell body):

ATSTNCAAG, FBEILEN &7 o e ifde FSaeTe ieee, oRaeR, 92d Tawe @ (@Rme
T “Afafo® 1 Qe MBS, MIEFGA, F=EE, AIENCEN, 5, ARCFICE, A6 FAAR T2y foo7e
7« AT |

283



e o

(FIAZ (AF 3B A AT TS qH 0T 1 LTS | 7B LA

(i) (5TG (Dendron); (FRWRT FRMEA TS F& F& 2O AT (GG A0 | (GG (TP & *N
(I 2 OMA (TAYIE6 901 1 G5 SR (TG Al ¥+ (0T =olffs @ 2o Al 1 9 A=
(CAGIR0 O G (AT FY OeA! a2d I |

(ii) SOTHT (Axon): (FIIMZ (ACF TAT (I eTx1 SBOF AW SYIHFF | OF PR wAroeT wixgelfbes e
0 | TGRS IR TR AT T (7R “WIdF G B A | AT W@ (Myelin) I | SHHE
I LA S S o 2@ A, @3z ¥2 SRfEEetE e a3t o9 o MeacTa eagiat a1y
SIGAT (2 T T

36 SR AR BRAEAER A faor «6 FSATa (©AgIRs T I AT 11 G2 TH TPl
FRCAEEACE 7T (Synapse) 0T 1 APOTH 217 *1F wQge ufo WeacTa Afwger 2l Fepisey | e
BrafseE Brepiie 9 e sfes @RS (Electro chemical) “afsts T ©ieq! ez 231 (I 936
a4 e w1y el 27ifRe 2@ B sfewy wea sRae! feae 3w wdie v foeq e w1y
TwlofAl A WY Il G e #IfFAiEe 23 1 TeEd TR Al g+ [fenes e ware qak afsfs e
G S (ACF T O TS AL BT Aol pea AT |

I 74 o S O @ [T Ty f[Feaca M Fee e e I, Fews 9N 7 « 6 32
oG, PRI GFB! TR AN T O Tor PR Faed g fees @l sfefes s e 1@
s i

TPl AL (Transmission of Impulse)

FTT AT LY W8aw ©gd fowa Mg Twmior A1 S oo o~fe W¥ww (fiww | afs Ete @3 @
1 100 B ©TF TRA 4RITSW 9 SIS 20T I | AR (AF @ A TR foed w eqifzs 2@
TR ¢tz O WY O A Twleia 90 | AT FHPTOR T Tl LTSI TS Aelfre
71 Gt eTeice Fepeifere 2w if¥l FApve 2@ AT 71 T ARG ool qezd [fon w Feelfere
1 G OIeAl afFrs (T Gt 1 wire 211 agfeadl ¥ Sreftre 2 ¢1R Srewe 1w e
T A IFACANG, feels, e Qg=ee wgfe Sompifs w1 |
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a5 55 w35 fea (oI IHF (Bt SEN (e 1 7% I (A, AN @l 0T A0 GIRF Sl (=I5 2
(5T | (P AN FE? T SIS AFOR AT SioeSe Oree @B (A0F NEeH Awies g oo
SIRATIR JEFIR A (AP (A AFTo® 27 1 T G ST (=B 2R A |

8.5.8 2fSTS! feFat (Reflex action)

Af oSt fma Fe10e Tl SIFFFe! UL OIF TR FALE AT @R 1 2R I T b Foee
! TS 7 g 2T Tl afe e 2o Twitae W (AF AR (@2, Ut efexs! e we | wrw=r
bEts afess! fmie fvge Face #if7 a1 afoqe! famal Yoo a e e ffare =7, wies e 7=
wdfie @R Twive dfefe Wes M w1 2@ s e o fafae =3 eite afexe! e 1

®@-10.6: TR 2feTs v

ST PUF (E©
A %A (TGRS orgfeaR
TR S oz e R SR SR feae

=S

F6) AERA
R ST

AR I A~

IR (PRCAT
— w=fae
(GG
CilEC]
Ao
98w (771 fow)

TSR OIA GTRIZ FAIF T ST b FOC SICHOPSII B[ Tjq HF A6 elfexe! faaif e

[ T A
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I b FOIF AW AHETE QCF GRS AL [8aw GAF Sl 820l FCF 1 AL §F &A2F a5t
2@ s F@

SR §F (AF @ TloA! A FTGACTH SHHCTR NG TG PR =<0 T |

TYPNGT PTA W TAFS AL ST S (A ©feR TERfe “fore Swloimt T 1 et
SRR MY (B I AR TY (FIE (CAGIRCE 2T IR |

TN FRF WIFHCE NG @ Tl (oAf*TS & T |

TR (AfITS (TR (oA ALFION G061 T SRS (A S T© oA iifey 70 a0

8.5.¢ THRT (IFTHNS FHR(0 *AP T

(a) *BIENEPPT (Pralysis): *REE @A QHE Gfved WA TRITS ATICS AR Tl 98 AT
R ICaT | AT NEEFH (FIA! TR Floq P & TR AW @It (oAfeieten it
YR T | TS TR FHIEE PIEC PRSP 2 AT | GRICT (RPree 1 [0S JIHTI¢ NS A
oSS FRCS R 2o AE |

b) @it (Epilepsy): aftE=f1 At i @t WEEa @6 @ Ace WTFw Jfew =i K Fisff
0 QAT | AEFCHG (N T I AT | ACAFCHE G2 (@I FAC W@ IF 201 a2 AN
el AR @, = S ¢ Kl fmee mee wfbts o «te | i+t 351 FiRe aewe Fovjferg
I AR | A SreGfTe FAe WiATeig’, qaerernets, gusre NecEd [gfs, Team sui Fiws
afsiEfrE Soel 7l R |

(c) a1 @M% (Parkinson’s disease): R (Fol NFFT AN GF GG @ TS 8 2R P
T G2 AGF@ @INT TOHT!, 2612 FACS T/ 271 @ @19 FALRAS 50 IR WO AW 27 | Y (&I
ffen wama aeEfes s tofd 03 AF, IF @ T @A 1 eI *iwE ¥ Temey SRRy
I | AR @IFE @ T (ioiifim tofid (FRet & & 78 2@ I (@i 2ol & 7y
RGN (A% (FIRGTACS FTIA NI 9T | T NS Sl STt 240 |
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1.2 83 wwswHdl dfgew:

T @92 [Jfen adm o aeEeEe Ko TR afg 2w @) afg @ FeTe 1 que T
2T 2@ e Rifeq *fege Fie frvad 3 1 AfHREE afg Fefe 9@ 4@ T Z/0H 0 1 /A
AR T AT @I A (21 W TSR NG 2_ifze 2w e e e @i
TIPS FRFAANE doife I, (S IR e =5 @ 7 ¢eed SiRw spie afy
(AT AT QI T 19770 21 O AT S S SRl @ oifaied zqene fHeye = = [
T wAfEs efsfeg A 2.

8.3, WICRA Il Y @ afgn «fafofs, e ¢ fAsye zqe=

(a) IR0 afY (Pitutary gland): Faces A (*6 W3 Aff6 IeEa fova wees wfge | G5
&ifg TR 24 A SeAme &fg 1 @ PRESR afg (it [MeTe heae R @we @&,
SR S Af3F T @R 2R aeoiRe @R @ft Sy afgce aeifis 34 =Iens M97 (e
s 27 fasfe s

5@ 10.8: ITRWERF I MfEARE afeeje

8¢




(b) NBFTTC &Y (Thyrioid gland): AZTFT &Y &y JifeA T w ©=&Ee 1 G2 &fF (AF ALTO
ARl 2T e =1 ARAEC Ay (AT e e =AW ARAFT (Thyroxin) YIS ATICACL
oS I, RAFI Fer @ 6 1 AZIRCET ACER0 ZAE NI FEAPRN KATER A Gige |

(c) BAAZAEC &fY (Parathyroid gland): GFE N FHTS BRI ~FANZARC &fF AT AF FILCANL
ANRARC aAfFe FH=e w1ige 1«2 afg 20 F377e 2 JoTo FEFERIN @32 TreE [oe g s

(d) A= afg (Thymus gland): 21207 af3 S @260 wRfE® | ABIA & (zd @ afocaiy wwel
e ey 031 s 2 afy [RSfe A #d I@REE A A @6 2@ I AR_ws e
AYRTS G2 BACA ACH 1, APcS Y32 7 W@ @ dfocaiy [Kdeed @ afy ewesyd | @ afg @™
FIEFC A (o7 S0 N ARG 9o A (ofrs gl ame |

(e) SOICEEAIE A AT &fF (Adrenal gland): St &3 fFofe Tt @_ige | SHreca=E
Ay (T TR AR A fRgel I @2 Ay e I Wb ¢ Rk vel
QAF HA@e AW FE | WOEEE (adrenalin) @2 &g (A= ﬁSﬁE HERERT aF(0 |
TEEIETT T Zefe 8 g wiaftes oifia Agwne fEe F@ oF, 9 ¢ N 2w
e ofSel =it e |

(f) w26 oI #prRaAFA (Islets of langerhans): N3G &F FHRANTTH FAHEF WA G_(FS, @3
@R *HEE *a [eE Ed $@ 93 TR @R 2 (insulin) Mo @ T weR
JeIee Wl fREel 31 @Ry IPE (R 2al S g we, ok waime 1 e
TPYfere CofF 1 B O@ A0S *PAIF AT SR (0T AN |

(g) e Jt T o= &lfE: S s foRmMT G2 (RETME S SIAIES | G % (A 9] 2
MR fae WEE et [eHe Tace Nl A1 Wriele eifid e Sers Jfad A sqaber
@3 (1 ABFS TR I ACEF | T 9% (A ARSI JFF-MCR BEBIPHAT (testosterone) €2
F-TMR WIS (estrogens) TINE I ST 2 |

8.3.3 TGS FER6 TFeifee!

(a) NI FAPY!; WRMCAYS ARG (A ARARC A0 Cofd 2 1 7Yead Alfecs i Az Agfas
W T AT WG S 6 T | SRANCTTR el s@ele Il *w0R @7 2@ A, ©iE 7|
(AF @ TAES G GFAN 8 @I 4 @ oieql @rsl | Ay ARfGTye @39 IR S
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e O3 (HOR SO F FE 9 QAR |1 NG QY ABAAC FACHICR WoRs 20 Fums At
IS 4l =i qR GFRAR FORT FRWA (AT A AE, AYuF Tr Qe e, T, F§ o)
CATET G T (A Y& 2sql A |

(b) IT@ I TRITIHBH (Diabetes): FHE IM ATGTHCS! T[T (o7 71 2 R A0S (AR #Fal AN
fEd 91 9783 =W 1 IE AR A9 2w IO @Ce I @ G9FE A A CRTIOA I |
TG A4S 72 4F9, 5127-1 3R 5i27-21 Bi2A-1 @ ITFE @INF M0 ATFAEL SP|eT (ol d &
11 o1 frafire eia ZraeitTa N T e = wwies Bige-2 @iflie (R wiefieeiE Ty
ol 21 GTRE 8FY, AR (FRCE *[EE G Afe Seffers Cofire ARRY I | GFGH SR
S ANGT G O e G 971, A qmy ez @< ffie g o e w6 e
A 8T 27|

8.0 WX *NTH s AWPRR

A (A TS G 2 IR TRCR, OIF (T0(F GEeifsd 29 [eeiar eamgsf 2qcw
2T fofere TR | G (997 (AF IFEH0 G~ FAWIER TN, SImd I& 43R G @14 afy
(AT Fi© 27 aft e e == :

5. TFIPM: TR YIS MRIC (R FCH A0S *Fal fEe $F; @ff TUEe SiReEny o
NI TLAT 27 |

R, ARIAEE T A RN (7 [l @2 *ife Beoime fge 33; AZawEe afyrs Sesifirs |
o, T TP bivl frarge, *=icea I, @3 BT FRGN v w07, qugare afy (TF T |
8. SgAier: Ffow AP 8 =ARE BIvi T 24¥e I; GrgaE afy 7k o |

¢. GTEHITHEN: 7FEA G S Jiad A= Saaoe a3k @ Sibae fFrgd S0 A | 57w
UG BT 2T |

Y, ORI GRS G S Jfad A=l Geaber @32 @ @ivad fge S0 A | TR
o Ty =W

5819



q, (ATHEBE; TS AT S TOHACE 2FS (A G2 ASFIoe TN AATS! FCH; (VWA G,
eI Fo oA ey =3

b, (2R R i I, (1N Ko Terret 36, 201 afy asr S
S, AR TH-EioRe v R Ma-Are Sefe fTge ca ; ~iEfe afy ael S |

do, AR (PIBIFE) : siifes Iwe Teiifee S, 2P1ea TRITS! T 3R Neqah i el 33,
JECARIEAN B Ty @32 PRREIE afy aet Yo

8.9 QX-7I2A OF (Blood Circulation):

TS GRS 61 | TSIl N9 M 79 (MR THa 27T 2 8 (I SIFE G2 AWy Tomia
FAREAIZ I | FE (AT T (I TG Q32 AfGy AP | (@ ©rad NGy 9% dfsfare meeg <oy o=

G2 ¥ BEIDE F(F ©OIF 96 HeR0F A0 | @ OF 2NT© q0Ta N2 AW, AfFCew @92 A0 T80
WY FC2T 9T FA (A G I AfATe =3

TR TELIZ (I Z-fe G2 TSR N0y TN 2ANF, FATS A A2 AT 911 @
YR FFEAOHE 7 H832ToF (Close circulatory system) J& 22 | AR TG G 75l
ARSI & W@ a3 WA A1 ©F (B8 T TN #CN | I FRIZAOCE ¢ [l T @ I,

(a) T& SAPTE (R f&fen e i (ot

(b) TSR} e WO TS VG W (@I [ @0 7 @Q1ceg “Afasne g F9ce i,

(c) 7% fafeq e Afqamd F@ wo 2fte R AT 1 T SE@d e 96 FEeTod [QeeE
&PBse 2tEe @7 Ao BTG ST |

28V



8.9.5 9% (Blood)

TG QI SFR, Y FEAR IR FING S
midf | 7% Tefte, far Toifaar, il =
e @32 (FHPAIRT 2ited aRfes 231 @iz
FeS AT feteifie T e smid A
P ST AL A FAR | AT AR
QEAHICO TEF AP &1 2 |

ST TAMIT
@ 6.07: 7T g@a FeaF

TG O3 49079 oFd @GS 7 | TS99
TR AT TSIOFE TN TS 5410 |

(a) =9 (Plasma):

IEF I e GHE TS A6 | RS OG- OB & 55 Tl T607 | TEACE 4 S2AWI
AT 1 a=ret AfE Teee g (2Aif5d, tEREel @ AN ST FRe TIPS GAII AF | 9F W @ et
AP Tt 70oR: (A, Jeere, Fa Fa s, Wfve s, febifie, zam, afoafe a2 I viR-
TqHTT, T, T8 Wite Topfer qepemid | SR A4y fReTE @ aze i o sAfeie 2w w@Es Aa
e 2 @32 TSI Y (AR TG AT 2 | GO (GREESE 2f¥ed g ags FE ¢
SJf8q g G2 TR A |

(b) 531431 (Blood corpuscles)

R for GR0TR ae(aB] (ARl T, (11fES 7e9 (Red Blood Corpuscles), (4 T&wA! (White
Blood Corpuscles) @32 S6f@! (Blood Platelets) | TS QT 7] (I, O ACSH 2ATCHF T SN
FA AN G T AAAE AR o TSI T (et A%, (13 1N @eie apfers |

(a) NS TSP TTRMER &7 AT TEIATR N @NIfTe ST et FAwed @1 afb
ORI wfEre AR sesd SR A 03 | 71 SENeEN @7 TeFIF tof =1 @F T =y

8%



120 9| T GRS TesaR FefEReT Qs
I, G (AUCS LD 7-9ee] 0 A |
s Ifed e ¢iRe Tesies Ty afe
feefs WG dr 50 7% 1 G cg© TeaTE
(5T & 500 @4 @M 1 S gE IR
S (RS TSHAP! TN AT | QTIPS
fere MR @TRe Tesides Afmed @ A
TS ST 2o IS (TS TSHOT R
T, IR FAAATAC (ofFe T 1 (@Nee TEF AT
fezmegnfas afece sfraes s

R fwe@ 3 w35 Mg @R FesT a7 EHifEfer IR @ AF @A | WS
Toge AAfwiel e 1 A6 TewEe!l A IOl (anemia) MR (T | AN AR 72 gorIH
TEACD @ I A |

(b) ¥ TS 1 FIEEIRE:
cge Sl e @I wieE
131 QatE RReAaiRaRkeE e
fTefFare T areed @E |
(e TG FOF DNA 2AICF | (9
AT T ©F d-5¢ 1
fewaifRe 1 AR SR R
C9© TSI, BLCAEC® White
Blood Cell I WBC I | (9©
FIAPIF 7 RBC GF QoA
S I | G SRR ool
M2 AR Afeq 0 | WG afea (fba ©.00) «ff FRIGE | F6

5@ 6.09: C¥© I WARTRGIEF Al FYE R/ IR
ACF |

dyeo



of© IAFIE TSI TG M e 51 21 9% il Al con aea B W0 A F40e
R | (77 AT Q1Y I SIS R0, T FiAPIF e[ Y W06 | We<oaeR dfs g e
8-S0 TEIF (I© AGH P! AP | ©[F NFACMCR U7 FL (0T A |

¢) SY5ferat i ATIIRG:

BAfeTe QA @ %5%
(AZGCT6 (Platelet) ICT | L %
QA (AT, fexIeIg
QAT FC AIFICIH 0O AMCA | ' »

R AIRCBIZET Wi

@I MBI (1T a s{S
ol MAGIHIG, =g 8 @

;g efmam ans

T 1 S FHISTER e oy

5@ 6.11: THFP GR OF A TS |
¢-So a9 1 g Namez

Afe IRfERGR 0 Wplasia Al 2l Weig #1Y |

TP AL PIe FE AS WG AKIATS (blood clotting) R F | X (FICAT ASANRD! A (A
f5o) aIreae 20 (6 AN, X CHAFFR AbiaetE Hew 2 v afiafie wwe g w0 (foa
9.0¢) IR FS FIF G TG LTS ALY FA TGHA I B | A& &oFS 2ol wepiat 1
I TGS H2CS I 2 1|

M e
TS (M02A wPesd Tome | @ft (red IRy Fe U, @

(a) OfETE Affz: @ifze soslae @i afEes iz $@

(b) I TIRAFRE G TS [fFme T (FReEITe @ I TITHIT T 77 ©f
TGP G2 (TS TSFAPE AN &R FCH 701 AT G2 e I3 AN FFER ARCH 0=

AE @ FE ¢

N(oY



(c) AT e T JLITE, WINIA! GfTe, HiREwel Fepin (I FRRR A |

(d) SIToR TS TH: (MRS N0 TS nAww Fiifirs 20z 1 qre 3 [foq oz [fey Trae o
32 ' G2 O ST MY (0 TG B 70T | GOl (A0 K@ SICoR ol T = |

(e) T20 WL EMT: 75 (7127 T Foda I50 *midf T2 T G [ ey W Wy ¢ 3T,
BT «fTe ¢ I TIESHIZT RO e 3 |

() I A2 27 ST q0e e eare et [fes we wwefers o e [fon twfke

FICe eFgeld SR A IR |

(g) A &fSTay: TEF PR CF© TSHATT FCAPNRGIF 2 FAW AT TG SN (AP
T 0 1 AT ¢ GFBE TeomeTa MY % (0 (A1 Afetarg wwel Jfa 0 |

(h) T% &G Al (AT (I T (B (9105 TIBGF I TG 4TS AR F6a <R (AR

AEFHA TH FCA |

8.9.0 AGHIE (Blood Vessel):

@R Fiferd foed M 7@ a4ifze A1 Axlfers
7Y OfF AGAIel 0 | 9] Aiferofcd zefote
(A (eed f&fen e 7% qifze =7 @
mead ey =gt (At e zefone e
G | 207, WIFhS @R FeE fofars
qeIed! A qeAlfe foq G107, <=, =
@32 LT Eferel |

(a) ¥ (Artery): PR TSI LT
ZefHe (A0F AMWMR TS = ©F 4¥i
I | PP NI QO & 7S qqF T
RS SHCSTTTT | FAFAR GN(F (@A

9 6.15:; [Afoq @9 78 AT

2R




2T (AT T TEAARCYS IS U3 4N MR FFET I |

g 2D oF 8 oz | gufte FAMBH AE T, @7 Tifersie 76 | 7-f0ed Ao ATIIHER
FCE (R (RB G I QTS I6 SACHE ol 21T 21 qre N a@ HeFHihe I eAifTe 271 qufvg @
i @32 ALIHAE T A0 | 4N fTod 76 2Qrz, NFINEd Ao, a9 e Frogee
T 2l TR | 20eF I G TR TS (@0 TG e 541 T |

(b) Bt (Vein):

@R T o 7% (rreR e @et (A zefPie fe o s o 3 a7 gufR et TR (e
RO AF | Rt AuRere ¢ied (o Jia (SR @ Qa8 20 @2 @ I eP1ey ife @
T PR, i, wrossi el w3k WM “fRere 2@ zefite e @ieT 1 R At «wfm seet foq
TS | fT 2Bl T 7%, I oz ¢ I ¢¢if Ty | ame e aFpeesl e e FAbH
AT | TP (AE ZePiee aT FEi 2wl o 7R MR S vEemReTYE 7 AR FE s
9 QT | P o S e A7 6 TG (A 2 (offte o F |

(c) =M= =iferst (Capillaries):

(¥ TOBCS RETH WCO!l S I/ TSI (7 IR 1 GTF (T Sferl A T e 6T 1 9ot GIMeE
FRON N G AP FOON HFR T AL LT FCF 1 TCE 0 *1-e10 [Tow 20 T @
R TS THOR (ST e e 7 @ ATl (@RS e F0 A GO A1l Tore
*TeeT | 9% A= 2Bl (O (R A0S [AgS A4 I 171+ Al (FIA 2t |

8.9.2 ZfeT o7 8 IR

ENR k)

T I TR AN e 92 TFER TR S1ge G i w o1  ft zeeet ane
eI «qeTa =Afes oo foreg aifvs
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@ 6.13; T9 2 € 75 TR

Zfed foeras B9 wiot e bRl A Rew | S 2w uft e ufte o o @61 $we
m’iﬁ?ﬁiw 32 I GfeTw (rigth & left atrium) «q3e fqeea WT@‘{@WW e I e (right
& left ventricle) 0T 1 Z&fNed T Gfew G2 FERER R (@ fo@ #12 @R ©F (A A IF IR G
TS (valve) A1 FoAMBF ACF | GF SIZIER FCE AT I 7 @8 WS 507 €2 76 Soeol s e
QACS ATCd

2€8



() fomcm srasd™ (o) foercaa Foom

2SR TP T APE @S

wferw uft ePffie 2@ *Hiee [y sl (A 79 Zeie aw 3@ TR TR (oer Tw 18T TR
THRT J& TG T AW 2@ I | FoFo A i #@e (ooa iy sfsgcem 3@ 9@ aw aferw
A |

wfew gfba 1o 26 e gfow oifdt emiifers 211 o3 o afem-fee femenes GRerfe o
YT AW G2 T T (ATF T T2 THIT & TG T el et I | 5 @3 A0 I 9o @
N fPeTCa IZFEC AT LA AR O AN e (AF AHEH & TG AN e A0 I | 99 ~[2=[2
fematen oAb M 3% 2@ I 97 T o (A0 I A G 2@ FA0S A T

T4 e 4fB v 20 ©4F TF fTod (TF I TROHRCIE TG FOFAN AN T TN
YT I 1 QAT 7% 2Reifee 271 5% @2 SN AW o (e af ey 96 TRl e @t
R ~fFRIfTe = G Tor iR afbmsien FAGTeTE I 2@ I T TS AR e e @eiee
A 11 QO 2L *IRERT FLFoT IR AR T T8 HA Al apEe A |

x@ee



ZPIeT Fier 9 AT OET AL I 29S| OF A2 FEITOE 96 AT HAbe AF | Zefred
IR T Roe AP QU S FETIS ¢ AEEIR e FefTel 6 1

8.9.8 & NQITOE] SV A

T q@b17 (High blood pressure ): T IR CHITHH AHON AL Fe 2N T TSb17 | T HeABER
A TSI 210 @ 5191 3B 2 O A@HI* T | W FOINCFH (5T @ TSHIAE T TSDI T =7 |
GFEH HfTF N CFCq MRS HEBiIfera o191 120 MEARGR Aw @7 b @32 RS bivf 80
et “im @7 0o Taee S Ta 2eTd €9 2 1 @i 8 TEbie 199 Tafeiie 27 o4
I O T I&HI7 A0 Alf |

T SBF: T4 TS ZRIAE (@I G0 TG TG I FIACA T6 212 79 2@ I fFeqm Ay 77,
o TPIed (@ Redl gl wfoag =1 oiF T @ 0T 3 W @STEE 9F A F6 o A
T 7 1 Z&le AEF T SAHE G2 AT A8 9Lk AffEwa s qeAifem w1 ey oeed
fafen 3 (Tt o7 | Fieem Siw STl T oy wdie o qwesife Sigeem a2 28 wetT o
Zefored fon a4 TeIe SR | QeTER N0 0T A B S0 16 HAICE YIS FfB 0 | T
SITIRS} (Mol 2 B 2 | THFFA AW @ S (S ARIF T G4 a3 s
AT | FAF T G2 @9 A AR

T TH (FIEEOEE: (M02F ANI S Ncol F-i20e AFEw dae WP TR AR 2 |
Fefed AR 1R g 5K o 2 gufice wreifie 7% 2/ [y 90 T e /e afEcee
@R AP A ~1STR FfoQF 2 | TS bellbel e WS I (3 HA W[w® B | 928 GRZNF
ST (Angina) I 2 | ARG GNF A @ 5K T 20 TSR ALAZ T FCE I FQTICR
AR FAAF@d (0T I |

et (Leukemia): I I SR A0S wHCIE (4 FlATH I qE SR AT (@R AT
AT AT | AZNeH TONHF T (S TSR SRAWA FAF I 2AFFOE @RS TS G2

BT TLA I (@O 1T | (FTIR® ISR ol WHCE W6 =7 A T @ 93 @4
I, TP TR TN, G YPIFE T | APIGFT TSN T6 TG 4TS A (ATF AP (FICA! @Are

QY



QU2 oFeiie qewad 23 | [$8 UL W@ (40 TSCHN BT FES FISTE AP FFE (F1F «93e
ISR Tl Fie, @ioleferany o | o2 FeEire awe JfE sTawe [Kfoq @eaRry frm
AGF@ 2 | GO G o7 QA @R 2 2B Freifve T fFrs! 1 F4re *Ik @ @
e, O3 TSI APRCON AP ST SO ZS AN |

8.8 WHtMees AfST™H I<9F (Defense Mechanism )

TR (TR A o107 3R OF (ICEA Al GHCR STire S Aal afeyees ¢t #iig, «3k [frs
28, 8 AN (510X |QIC BIRACH 1Ry (A5 GIAY A [are q3R e Awids sied (2ee
AT T I G AT R @ G5 ARgRT AT 97! 10T QER @I Sl (A4S #A12
T8 @ @ TR ¢ < suev I 2 AfeTw /I GFME @I TF (ST afsamiee!
IR R Gfe 7w wor e BT gl A @ 791, GilY Oiza wasE «3 offRSw dfepe
JIIC T2 1fFe @6 B A GRGAS @I [Fra Fier S ACE | Neeees @2 alfosw
FRPCE 22, TR ¢ gor ¥2 ot afsa= BT (defense lines) R @ T4t T |

8.8.5 2% AfSH BT (First line of Defense)

RS eiforr (@ eforl B AT ¢ (oo efeqmesl {2 S ARAT® @ @A A& A
FACE (MCRA [OOCd &R FACe A4 M SitF &2 2lf o™ @ (First line of Defense) e 1 «ff Jfwe
@ Q&R A eI Rerea adfeig 2 71 3 Qg @3l AaRe dfemy 97 10T gt ©iE @2 afew
T2 af[We 1 99-c=ififes ®F A Ao | Fea oeretE 3 afsa saa ey afo@id ite g

%eAq



Removal of

Lysozyme in tears particles by cilia

and other secretions = in nasopharynx
Skin surface j ? Mucus lining
(physical barrier), trachea
fatty acids,
normal flora
/\ Stomach (pH 2)
Rapid pH
change

\\ ( Normal flora

Flushing of
)w urinary tract

F. 99 (skin): 9% SR *<MEE TAGR TC 9% @32 A6 AP, SENCW (waterproof) € KA
IR T S | §F PO, BIZART | TGS [0z A I 2AfSTY TS QT | FoTE
SIZA QO G (FICA! @ FRFR GRAY (R T TS 9HH (GO0 AR FACS A | WAGCS ST
JFORA T T2 A, [F8 Fhowd APGEA G IA6CS 21T 711 FEA P (79 € TN &lf3 (AF
UG @ (O 8 Y Ffqe 27 ©f 75 WFifes 0 g, @ AR Q71 Abes 1 w*i3fa FAcS #{1ea
T GO, GCF @ 1 A THAFI TG A GRS @ @i ¢ [APR 359 ot I 7 71 smide
TR AR FIPOREA AN FFE SR A I 1 (7 8 1IN fFF FA008 QAT AW 2 1 «@orq
*mief AT AT §F A6 @TGRIGAHT &% O Fe 6 |

<, (I (Hairs): It34 fOSaPR (1 LoT-5E SG6E (MRF TR Flodd WM AORMS I FCa AL |

o, i (Cilia): (Ttad &t svetE g fifars @ge 2 | AfzAeTe 0 ¢ wqGik @ R[ifaa e
EFICT Ao T | WEHeT f[ife =y e Qe (- JrTifer) Yo T8 Fred T© Qiewe-as Do
S ACEF, CTICE G2 IfRFTS Tl € GIGRE AR M 02 AT T A0 |

sy



¥, & @ Fel (Tears and Saliva): ©%F @ @M wiZENENRN (lysozyme) AN (A CN&I2N TR O
FFERAE TR e 01 @ TR vy e ¢ Piftes a1, amwe ane @ ofew @
T AW G IS I | @ I (FC G AFGRE AT Ffe FACO A 1, I9¢ AAfNES 200 Fa-f7
gl (T ERINTR e e afites feam a2 o0 o e 9 fofew e G
3fzIeTS Tl @ WIGIER TGN (AT T ¢ |

®, P (Cerumen or Ear wax): 35Tl FF2q AN q*F &b (AF Ffqe TemW-IWIN qeTF
(IR Scel AMLE P 01 FAF AMT @F T € TGN TG 2ee S 1 qH Gy
e @t *e v (@i FEd 436 Sifqae =31

5. colif¥aife® «fte (Acid of Alimentary canal): W @ 2IifeR C% AT GHER Flodd AYE AFBRCS
O TN W G2 AFIER e 23R e ¢ (@it emdfte aEeE feam ere {98 =@

R. (@57-SoCEe GG (Acid of Excretory-reproductive system): (b--Grao0ad S8YE S Fd A5T
Gf1f%S @ T 2 2ATF | AFLTIS FYEI FZCG2 I FAC ABCF IR G AR WP Q&TAS
&7 T A JASHC T FACIC TH =2 1 @IfCe S=fFe JFORA TR0 afFTe Fae FC & WG
I TG SR (7 |

8.8.% 41w &lfST ! B (Second line of Defense)

49w dfeTw B (o
e S G- Skin surface [ff - Swelling
G AN A
AT ©XF IR
9 @ Ay afstay
NG g o fasiw
ofsa® BT (Second

. Histamines T Bacteria
line of Defense) ST | released by Blood Blood vessels dilate and

mast cells vessel become more permeable
@A 8 A

Phagocytes
engulf bacteria

2



Afeq™ ¥l (internal cellular and chemical defenses) @ =ifde 2 Bafbe gy dfeaw Bq To S
T-C=AFF | 92 @I aferay 9T ANER Tod @ @32 IS GIREE T4y 21 FACS 20T,
©1E *{ad ISR F (IR (P O 7 A RO WG @ I (A | feoy aifeww v fop
e afsamt smafowtn fqm fw Afve

F. TCAPTRG (Phagocytes): (@ IC TFIER (€ TG AT T TYG, (I @ IS Tl AN T MC=A
AfSa IR TWI A OIS WIAFNZS 01 A0 9o ey ezt e 2oz WeERe ¢
TS, QST ABTCE! (ATF TR 2 | (AR GRIGT A 206 O 2ifs Aemie e e ae,
e e Mg Byre i SeriRGim afean SRl am $0F 1 TEEe ¥y @ Q]I A ¢
oW F@ O 77, Gff HFE TE, To BT ¢ (FER W A FE 4P @R 2O 1w FE |

¥, ATE® (AT (Natural killer cells); €F 40a FCEn3s e [ew e aewae T Towe &
8 YA WFS (I awifface oy [e sRReas *Me IE@ E12R @FRYEE @I IE @ |
G2 RO 04 TSI (FIACE ARG ARAER (FRTHCA NK-FIF) 6T | NK-CFIEH St BieefB (ieas
faferce @3 aEw 4R = u3e w3 1R e feafen =@ A

1. @i (Inflammation); *<IEF Bce MFTawiTe waq, I A AT IFIMRIF Fo &
I GACTE Fho 20 G AW 27 | Fefie ANET (7S 213 FogFL @ 2@ AW, Ted 2, FE AW
IR AT AT A 16 1 aff e WA elfoww %R hLReE AT | 797 By woag =@
T G IF G ACHTS g 28 @6 Fog q0ed Aefe 2[R 42 3031 «2 AT 7@ o9
S P ARG 208 (F1F AR AfE 9 et 1 FoIIee N wowd @ A |

Y, IR ATST (Complement system): SN0 FTE5N 20k W@®s L0 H= Ae (2ifbe 5ifo® G
@35 & T AT HRIR® 2@ TG AfSTH *awfors TTe! I | T 97w @[ (@ifbw fNfEFTe
AT W1 GFAT T @I cenfoT FAerw 2w T o o wiEst @ifbaees A FE gt geiEm
T8 (A5 ~RReE Afen @ RS 8 T9-cihifrs Ton «@ee afsa s smfore Teeifte I @ |
qF I NK-FE WHo A0 HONF (FI W@ FACS 21T | AYGIEE A FAEAGT HEON A6 (A
el st (PR @@) T MG ¢ T T© FoBI (g (TS 08 201 ¥y ©iF
T AT EET Tl edfel 2 e geifTs 3 |

©, BT (Interferon): SIEAT AHE e Al RRETT U3 SIZACR I*H@CS HIEre HICS
QG (FF (AT @ RO 77 T8 ol @2ifbq Seom ¢ Fae 21 ot To[eEas 9 1 @t
NACART T B JRZHFER Te*l | FITAF ML STIRCTA AT F (FIE BT 28, &9

Mo



@R f[ifecs Ie o IR B (@FRSENST Q@ FE@9 (@BT A0 Tnle I@, T SRR 0% 9=
FAFS (FIRSTACS AENd T4 Fo 2@ #ITT |

BRI DIET FIeere TR =3 1 FlaW T TP AT G2 FBETA (61 (97 T4 JACR
QAT (@AGRDA 7 W3 51 @7 T© SIZAF Fe@we AfSrRNgd IS IS W |

5. G (Fever): faoR afea™ B (¥ 97 20k G | MixF SIFN@ FORET (G @ 203 ©iF g @
T | WIGEHTFS TN (S FOF! T2 SI2QMT, AP A IR FACE A6 8 WG FCH O (FrAGTE
TELAANR ARCATE (pyrogen) ANE IFLHCCIR (& Y A FCF | ABFA BN &) e @ ief
FICER 2NN (C2d SieEans fqge @ A | ARCEIEH ARCAGEANET [P e 2w ¢z
SINEE THed NG e T 1 ©4F *[E @0 G AT 1 G 20 RS [ARFI 29 @0 I,
gfeel afe ¢ B Fa709 woog 21 GO MR F99 TF 4 W, ©AT (A ©IFNEl
TR TS 2R S |

8.8.9 QO &7l ¥F (Third line of Defense)

g ¢ faorl efea® Ba (e [WMe @ePYRS wq&l 9 S =T 1 Gielo wea alfowst 98 e
O |l WW@? 2fsa™ B (Third line of Defense) IfoTT | U2 AT B AR LRI
e e MRS @IPRHIR WG 9 T @S FCA G2 ALV AFE €A *F GIR 2 Ffowa
BIeofBeE AERE T @0 279! (@ (FIA! NFAEF AW T© 8 FIFF AG (| @ BIAT ANLSF FHPIS
BT el (immune response) N RS |

QO eifew Bie LAMBeTE GaeN:

3. Brefd: @2 aferl B7 IfRATS FIER A e *E F@ BB ~Afaere Face IR, 932 A feem
IR (P P (P T OFYF, TOLAR A TP (ATF 5P FACS 2 | (PRI QLS Bieeio
FAR G G ZPWCTR FAE NoRT TR *H1e IR AT 27 | Bl 7o IR =1 @ GRS
@ T TARA BT @1y tofd T =

<, (A (TR QO ol WA 000 Huhe (A¥iE 7R «fb IfRioTe WG A1 el e Yfore
4Ca TS AT 1 YRR (@I 96 PRl G weem afetary 398! e (ot 79 9

MM



eifoxl B (R (A (A 3B 1 W AAISCS I3 G S ALFACET (53 SR IR0 (W (1
AT A GIBCE =S 03 o [etm 2fSray I3 T R0 | GO g aifeq sl B9 I3 77 I=7
e afeaioes TqaE™ e IR 63 F |

o1, AT efSTe::; o afor 7 e (2F T F0 | AR GAI9F wra elfsrmig I wyNg
@27 e e FEFT T (A FRNET @ (B G IR 200 AT |

9, ko R-om q B-0@ NeR 2We dfer oo ewmgeld g3t Somie | 93 IR @t
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Deaths and emigration
remove individuals
from a population.
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Immigration Emigration

Births and immigration
add individuals to
a population.
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