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a3Tifordd 3TEA_Ael

(Scientific Study)
e faeRTgT IvUEE
EECIER VAT ISV
ISRt ATRT g3
\
aftsweran frmfor -«
'
TIRTETE THETT
'
afvoma ¥ feet
v
qfehenT TXETuT
/ \
qfEeaAT FeTT ST af e geTiTe AeEr
e
fer 1.1 fer 1.2 drfa® Rirgst aTviEe

Ford 1.1 7 feSUa "Ahd qIT TAAE TIIHEEHT g A=A, SR a7 e e
AT ALITHT AN FIH, T, FARTHE FTF T TATSE ASHheAT (A1 & % g
qFGH 7

HIf For 1.2 AT AATAF FGpTET TRUEE [GTUHT G | ARTE GFEAT TATGE
TAT THTIH] ASHATH! AT faie [ aHsr TARTHE Frdee Teegd | = 1.1 |
fegUeT FeAhel 9T TATATTE TITIEEHT g AFATIAIHT, EATETATAT AT TE TS A
HEATTHT AN TARCHE FIAATE ATAYTF TATEE (pH HIF) Thed Teeg; | d7THH
HEATTHT FANTCHE FIAEE TARTITATHT AT ATE<T ATATARVHT TS | AATTF AR
ATRT TTEgH ASHAT AT qAT [aATTHT [T fauaaedewd! qaT Tl AT 9T AT
qieHTEEST AT o | & q9ars d9aE IgiaaTan diaes | AITHT g g
qEATTAT Af T T Tk Tdehebl WIIHATE AT AT W g, |
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1.1 F=fa gferama fauze (Science process skills)

IS fquer ITier fabrge AR qaR ITeH | eTHrT fasraeraedr Arer afdfea
TR TRamTa fad ¥ 3sfaes wfaafe (scientific attitude) HTTITEF T, | FTFA(TH FrmamTe
T3 sl T (observing), 9 &&T (questioning), a0l T (classifying),
HATHTT ™ (predicting), =TT T (interpreting), AT I (measuring), frpy feprey
(concluding), == ™ (communicating) 3T faag® ‘1@?[ | =TT FiRamTa faqesedr
HRTHE AT TAHT [HATHATT THR

T 1.1

S ASAE FIHATT AT AT T AaYAF AT B, A

fafa

1. T [FAe®Hl T@eU & FRTSTH FATSSTaToTeh [arqe THAT @ISl T FTATT
THe |

2. AMMES FT THAT SR eATeoelS aATSal Sad galssialsl |THl Gy ETardl &,
TRTHF I a7 BT, FATHT B |

3. A4 ISR HRTSIHT T (dTad T AThATs STIET ARTH THAT Gred | TaT5d
BT THATATARF] ZATSSTaTS (AHI0 THa |

4. TUTEA IS gATESETSAls ISISHerd T ATAEeE AATCH] BaTSSTaToIdT el
THE |

B

K[ A

1Y

R 1.3 FTTHT gATSAZT THAT &

T 1.4 FETSTHT FATEAZT AHAT @

DAhe T (R . qUTEel BT AURT AHATHT el (R THET TRHTSAH TR FEL qleeiehl

AT THT AHATHT START T Afebrg, =R T | 79 FRaTeheTane &7 &7 I=i®
IIRARTT [a9e® TART AU, AR THa |

@ [a=iTeT cerr Uraie] abéir @



1.2 I=fa+ fawre (Scientific learning)

o 1.5 aToAFIOT T FABCOTHT STTATA 4 1.6 FTFla® G271 (FATH)
fepeefraT foram qeprss ot adrare Hfepusr ot et ferar feeprdier ffawm gar o
R T e | I (T RebrdTedrg 2erqy arar qr=r Auerl ReprdT et areres! 9rar =
IiRaT T g | KTt 8 FordT €91 Il ATaTeE avge 99 ardl €87 9 e ava |
IT AHAATE AR TATHT AT ST GIShHATH aTH SFpR @I FAgeh! ATTHHB] AT HBT
g7 Al [Tk feTedt Aferes; |

SATTLTHT TEe FA1 9Tl O GTRaraT qfF eTarel darahae! fHe &g | Tae Jraw
qaAHE [a9RTe oAl qdedie Ia1s deal dlIeh¥ Hed Hdar Addd TATSH
TIFHAT T ¥ I TLATGHH! [TYATUHT STTRHT FUTHT AR TATTHT TG, |

fasreTs 1 feor fsmare &aeT faewg | a7 ITRiae aeATdTs THIOIET SATERHT SATe
T GART g Uk Siad fafr &7 | 71 faepraepr it smaredes JHIes er|r qfed 2
fafiTeT IUFTvTEEHT TANTERT T ¥, | forT 1.2 AT I@eq & T4 =i (g
fafa=T =RUE® &7 | T TEAT AT THSATH! AR T T AT TEIHT (T e
AT ST AT 9 FTATS F1A AT [TFTgehT fear ol &1 | ST&T SR Gieehea T
ferTor Tfeve, 9 AT =ROMET YARTCHSE 1A T TEATEH Gl Te=g; | =dT =RorE
TLHIAT TGB! [AIATUATE TROTH T Feh fHepiiet=s; | qi=I =IROTAT fTeehepT STemar
afvereq AT el AfAerel qRiETr e | g [T s EeaTel giqasd dur W
AR TS, | AT AT AAATH] ATTH TROT &7 | TReBeqAT ATTHT FAATRT T

¥ I IRETS RN O T TRUEE ARATES, |
HEUl =RUEEA & H&l [hiawe ‘o

T, ATATH, TATNHE F T TATGHE o 1.7 37Tl fafiare FIRAT 12T faeg®
TIHAT MU & TF 7 @Y fahTa®T HETaqul AIVEE

[G=i1aT aeT GIaTE] ahélr Q @

TARA TS
faa 1.7 A1 Jed@ GUAAGR IAMAF




ford 1.7 /T PRAT 91239 fa5gehl @I faehr&ep AT Iad ATeds] HarmHl 9= A93Hh
HAATRA AT | DI, FHATHT GehT AAIH] AITHT AT ATTYTF THSHEwh] qgheld
¥ et faeeraor AT | SITepT ATIRAT FHAT SRR Faehre T @rsiehdieed dHT
TRATARE] AT AT TATTH! GRIET0T T qfeed GAlS TIUHT STATIH] @9 AT |
HH IO ARAATILATA SAlE TUT HITTTHT TET TRAT | FHTHT @ITHT THAAI S,
A JH @IeATs AT AIAeEH AATSHH ATnT Fafd fagar |

amiive fawrgare gra kg amawar o g fagraes afdqured s |
IRThEEe HITT Foold TLHT TP (THIGHT TR HAATT T eI (et
FA, AT, TR, STEAeeEd Iodrd, JATH aaaTad Ael STl [aiq= &Te& arear
AT AT THT T | IHTgeel SFlh AATHT [qepvare a9 Jar fagrdes
JTATITET T BT | IETEXITHT ETHT A ATwATH 2 (Sir Issac Newton) = HT 34T
MUgewlas I g TEcAThy U TAF¥e=dl IH JIaarad Tl S |

1.3 fas®T &5EE (Fields of science)

S famma, difde famme, w@rw famm, 9 qar swaieer fasme, ararerer fasme ety
farsiT e HeT &7es g |

() sfia fas™ (Biology)

for 1.8 W1 T@TEUH Wha fawdew (AfEr HB) AU BT
ATHITT bbbl [Nepal Agricultural Research Council (NARC)]
AT (AT LT Tebehl TSI &1 | TEAT TAITeT [TepTaRT

Poshilo Makai- 1

AT ST FATVEEET FAT Mg, | Haeedr AT ararera o |

e R e IEREEIE NS CACEIEICEDERICICEIECIIIN |~ R—
ST (Biologist) &7 | SUATEAEEA AS(ldehl 0, GO, fary 1.9 arazrer faam
fepTa, STyt T Sraarell, SR G=T, faepl o7 g 7Rus] q@ai gard

TAT ATATARIA D] AR AT TATT TS | A AT@Tel
TET AR F&H SAEE TEhNIT ST TATAT SATaeeehl a<H] AATT TS, |

AiET qoid (Eyesurgeon)ﬂﬁﬁ??%ﬁﬁﬁﬁﬁ??dmwm
T T TR ] (Intra ocular lens) T SATTTSRR T S |
TGl & HIawg (Cataract) T (4% &l ¥ ARIET SIAR T

HUE T |

@ [a=iTeT cerr Uraie] abéir @




(@) Wifaw =™ (Physics)

TEATHYU FAqeadl I T ArAqeal qade®s a3
ATGSATH A TG TLHT FIT | FIRN WhA gfebrael
EHTUS R Jed AT TH (9T | ad, =1, qiad qdn
a difqe gfmarareedt gera T fqugers difaemer
A= | Fifaeremerara=dl Jerae T S§e AT
(Physicist) &7 | Wi fasT=ITd IRATIIG FEATIS AT
e GfhaTeserl AL TRws; |

o 1.10 @< smgsar® 27

(Sir Issac Newton)

(M) T@@A fa™ (Chemistry)

S STeadd YRHIH] dATdearadl (Hgred Jiaaran Te
forg | 7 &R fafeaT FeefersTel qasht TUEwd! HeAaT T
faeTS qRATIT ST ATETRAT T TEhT 47 | gaTe
¥ qehT AT FHLT G TS, T Aafead deaae [
T &7 TATATIEA 2T | TR HATT T AAMThes AL
TATAFLTEAT (Chemist) & | YA ARG WA T firy 1.12 Rt daeaforsy

HUTHT TITRHT TSTIHT UEE AATT T, | TG~ (Dmitri Mendeleev)
AT IEATAAE giatRaret@ =laaay Il aTae e

qIIT UG |

A1y feAta@d A9 A& aTeware Y ATl ATAHT TRl (TR hel [RTE &aes

qtT G | TEAT eTEedls A=aiaudsd e A dicbrg, | e, s=awe s, &
fariTe, araraRyr fae= e SeaRiaua® &reH IaTexo & |

fergr®arT 1.2
AT ATITFTAT [RETHT [AFTAFT &7, [T @7, T GG HTAEE HeqqT TIT TAFATE
T FHEE ACTRI |

E| ygey] AT AT EaD]

Zoology, Botany, Genetic, | Sfrq e, fefecaes, SHfe®
Microbiology, Medical science, | gfifaw

Sra fasme

Biotechnology
Neuclear Physics , Atomic BRI ATTATA
physics, Optics, Astro physics, | fas, e o

e e

Modern physics Engineering,

Raidography, Measurement
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Organic Chemistry, Inorganic | mHETAINTET, TATAT 9TTEAT,

Chemistry, Physical Chemistry, | (Chemist) @@= gieai{ax
Bio-chemistry, Nano chemistry

Fefaude | gfaAT, @ [a97, araraRor | s[THiag (geologist), @Iiag
EEFLS EEIGACIERCEIE] (astronomist), STAT {47, ATAT {437,
FrarareiiEag (Environmentlist)

THTIAREA

gr<isian abref

I famma i Sreded FH TF @1 Heua Tl AfFeed! Gawur aa
atfesrr iy seq T agEe THEE |

A | qemuA TR fasEERT & IqWT ATH F

fastmaT fafse eeEEs! SeuunaTe T FE AETqUUl SUATCHEE

& HETAYUT ITA(SUEE
TSI, FATS (Cloning), ¥ IARMY (Transplantation), IR (Vaccine),
¥ 4l (Test tube baby), [GHTET ST (Hybrid) faer afe

Eic]

ferstr=t

i ?él?lﬂ i1 (Engine), %]\&WQ"?’&F I (Microscope), TH ¥ (X-Ray) =Y
ferstra

4TI

fersirr

gtataer faera, ararara giate fawm

AT (Medicine), @RI TATAT (g7, wiiede, drd, fadvwe, Tamaias
7 fehaama® fauman

fearFeT 1.3

[T fafie Tl STeaaaanE T Agcaqul JUICErFI STeqTTTTAT TIEATS HETTTHT
I ATIFT &1 7 &1 7 I SR JqGATTHAIT TS GFATIAT @it [@0g & &
gIeTT, FETHT TARA T |

fasmE EeRE 1 TR SIS TU AT SUUEE
[T TARTCHE H1 & ATATS AT AIET IUTIE® THIIH] TAH TIAEEHT SARA

TEM :

> =~

1. TTET AFAATE thahl IFA ] TATSS, 7
2. AcHEAdls [FHHT @l TATSAT & &7, 7

@ [a=iTeT cerr Uraie] abéir @



fa= 1.14

IR AAATAT TARTHE FTAEE TErgH | FATTATATHT TFAT AT ATATaeoray fafge
TARTCHE F1 & AEdHl qTATS TS | AEdTIadT Hd T&l TeheAr g1 qaag |
HehTEeAes [arhTaT TG JATSET Te, ¥ THEAT 8w | AFATE =7 THIHT Il qaATSaT
WTT T78 | TS aTexard A=s, |

TE FST ATAATS [Thahl ¥ TATST AFAHT T ETerged | TIHHAT faedie o
TS | TG F T TR aHeRT T &l SATgde FTH T | TARCHE T TET
HIATIAIA ARETT IUTIEE [TFAATEAR G

1. Rrerepe Iufeafqdn AT AN T |

2. WQWT*ITHTWWIabcoat, W,WWG}WWWWI

3. T TUAT WUAT Rrerpars 9o e T |

4, FHA ITFE FAATITAT e TN ATCHT ST T |

5. 9ANT &I @A AMfed Afq /AT 91 {68 TN TS |

6.  IHIET YN & AEGTHI ATATSIS, |

7. YART W& HATA SR GAT TEAIS |

8. T IFA ANMETHT TeTehells @ox THIS, |

9.  IAIT YART &l AATETEa |

10. AN TREFUTS TN TN 1S AHT THIS, T AN Tl ITFLEE T TATHH]
e, |

11.  JARTY(S Qe 8T gaus |

AT TRTIHFI=T YART 9 hHAT Irad AFATT TAIATS ST
AfeATFHT fafehTureh! /A Marie Curie @5 HTHHAT TAT ATRT
“fif W &Rﬁ l f&@4 1.15 : Marie Curie
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1.5 famm qun gfafuwr Swafsy T Free

2t | fafa=T wifaaer Seie seraerare ot fHepdere gfafud grafg Suaeeea
aTFﬁ'&FI'{TI'\{IW‘I?I(JamesWatt)F\TWW(Steamengine)ﬁ?ﬂWWWI
TR ATTRRATS ATATATAR! TTATTHT AbeddTd BT TUH! (AT | TRl aThard
fersetl IeaTa T bl HEea Ul A(IShR &1 | JIEVIHT ATNT JRATIIGE HEel (Nuclear
power plant) #T SHEXHT SMSUHl TATSAATE TTHIHl ATHA TFHTUR %ﬁl}ﬁ IJcdTad

o 1.16 arew e
fera 1.17 TREmr safeqm qrRATIfaE 922t

grafaerr farree T @rasr IEa awaraT 9 ATavasE v | W oot XU I
ST (steam engine) HT AT AATIA JANT G AT Acafereh HIATHT aTg JEUOT TAT |
TET HAUaF FdTaTe I g STITE (by product) T SHAEATIT TAT THehT FLET
feh F[ATCTIUT ) | SITEXUTHT AT SITITHT FeRATHT T 2011 AT TR qHFI TRHATIEE
TSl b g [aATeThRT [Afehevres araraRerdT gRuast fau | qad fasme qor yfatier
YA FAdES 9 JTSUHT T |

RN AAMAAAT T 1986 HT HUHT IRHATUIGE Tadl faehiad quz sfeusr fafezorer
&l R AeRIT TAFT ATAITHERT JITEEHT gl Al &fd TUHT {47 | T 1984 AT
ARAH! HIATAAT HUH T FAeTdadhl RIS Hid 2300 STATh SATH TUHT T4 |

fwaTFaTT 1.4

fa=r o gtaféapt fwm@aTg gre Juefser T aaqe FATgHT FAdgE AT [R5 & |
STETTT TAT TARH TRT 4T IYATSE T FAANGE @iott THeIT |

@ [a=iTeT cerr Uraie] abéir @



Iuefser

FAEE

A fAgrE a9 A@faer quET,
IATEEN] ITAR Tgidehl faem
AUHI, HATT ATe®E I=HAT
(AT W) AUHT, AT T
(TR, fafaerme, Aedrars—s)
T faerg queRT

fafezar ATAT @@ ga1 FUEE
T 7, 313;7{ T[T (cancer) B
RAIERUEA]

g‘vﬁ-’ %a-ﬁ:r ~ Eﬁ-

FreATeTE fauTdr, wd, AiAE

YT giata ¥ forg @a g% o

F qurredy, I=aq fasfas,
I hg, HIHHA FHHI

fagfas a1 & IISTeEdr
qIfARAT Sge TR, HIITH!
&7 £ U, W TATEHAT
AhRIcHD AHL YIh]

4. | fyrer

ICT, 3% foredt, st [geare, Ferreh!
e g

ICT %1 d&l YIITHT HIIUA
FrEAfa® IR AT AHIA
FHRAT THISA 99fd aEH,

TATATTSTHFT @A Fl

S. | FAFRETAT

JUANTHT T8, AcATAE
IIHEMEED FANT

AT YU, AR 274,
[EEEGINIEZL]

6. |Tame ATt gfataer faera quen | safeqra MudEar 937 gq,
(Artificial | |THE STEAFATIAHT FEST HURT | ARSRIRT S
Inteligence)

1.6 ATfR AT (Scientific Measurement)

FASITTHT ATIhT AT Hewd el &7 | & Al IHTRT HIIAATE JFTE AghaAT
= T g |
i agwan

[asTeT [l JARTcA® FREEE T&1 a&dHb] AIIT TG | FFare qghad U
TEATEFEEH (qeTTo T faeere feprfer | a=fae srerae fafrer st amerar

@

[a=TTeT cieIT Tiare] abdir Q



Afd F qew sATHCAT, ATEEtg ST ST Ugew, S&  JeATR v, guw fyve, afy

T FEIId AT TATGH AGHAT I gT9FS, | T FHHB! AT TAT SAT ASEATHT
AT T |

JRTERUH] AT TSl ATeREadl drest 0.00000000001 fAax ¥ geAT ¥ Fafe=repl i
15,00,00,000 fFeATTHEIeATE STEATHT XA F&T H(GATE &7 | T (IRl ATAT TAT FaAT
TS 10 FT ATATSHAT dfdwg, TTdTs aATTE qgear (Scientific Notation) =S, |

AT AGHATR! AT &% ATAT TSI AT FAT TSEATATS IR T T Fiehrg, |
I AeTa=aT seprefr frvgewia=renr gl ATa"Er T AFETT T&T TafhT dfd

GEH TR (THIEH] ATSS) ATGTATE ANAAGT AATAER AShTHT Had T Frofar
T, T

101 =10 101=0.1

102 =100 102=0.01

103 = 1000 103 =0.001

108 = 1000000 106 = 0.000001

10° = 1000000000 109 = 0.000000001
1.7 AATF TSHAAT TFA T q(CHT

IRATERIHT ®IHT Id T=H ASTARTRT d¥6l1g Hiva 1030 km=1030x1000m=1030000 m
B | TAATS AP ThAHT TC] A=THT TEehl ITHAGH TITAATS 6 T AT AT
TITHT ATATEHHT 6 AfEws; |

T qferH TSTANTER @Ers = 1,030 x106 o FTareck (indices)

<«— I (base)

LNIEED HivgET (mantissa)

(coefficient)
FT FE IIEUEE

qgEAT (A1) FYTFATUTRT FLUT EENEE LT

83,000 MW = TTHATET TS F97 T4 artaw | 8.3x1010 W
83000000000 W s
QAT T QAR G = 1.5x108 km

150000000 km
FRIAT ATSTHH] AT | TTHATRT TITAATS JTa TATH 1AM | = 1x107 m

c_~

= 0.0000001 m RIGEE]

>

[G=ilaT aerr Urare] sl Q




IR aghah! frawge

1. ¥ER Sfed afq 10 g5 |
2. OTATEH ORI ERF T () AT (1) & |
3. TUNE® 13f@ 9 FFAH qU IgEl &5 |
4. Alg [GSUH GS@IT 10 HT TUMSH (Multiples of 10) & A AT [+ ATATTH I8
T TUTHT ATATEH TATCHS &+, ST&T : 600000 I FFAF TgHhaq 6x10° &7 |
5. ufe [qSU®! ST 1 =T HH AUAT IHAT (a5 IATdh 575 T Power 10 &
AV HOMcHS g7, ST 0.00006 T I Tghd 6.0x1075 &7 |
dfgd ITE (Metric prefix)
Y9 : qUTSe ATIHT ThEee TR &l & dAgehel 0F T a7 AT T AAT HEA
SHITIES, 7
kilo- ——
x 1000 | Hecto -
x 100 -
)l()‘i((:)a Meter -
Gram | Deci - _
titre1/10 | 39000 | mitli-
1/1000

UFHSATs A 10 S [0 T Higeh AT TAT THISHT T & T 10 o AT &l Afaew
AT AT THTSAT AT U I@TETH 3,

& ;T fhe o (1 kilogram) = 1000 g = 103 & |
T T 1 fafaumm 103 g £ 1

T qAT FAT ATTHT THRIZHT G ITEEEHT Hel IIEIITEE

| T B SR it AT B ST
IIERT IIEIUT
AradTeRr 7T | 500 fAfewma fafeegzar wfewsr wmer | 14.5 famm
foug
ATIEET FATAHT | 17-18 HISHITHET | TATAR! FTATT STATaEd | 83,000 HITETE
T e

ATTIRT ATMASTHT JAT TRHTT T ATAT ARATIHT ATIeEATs Hideh JUMATHT Fad T
T | AFHT FA[ ATTH] THSH! AMS TANT AUHT [HAl, AT AT JAT ATTHT ThTSh!

[a=TTeT cieIT Tiare] abdir Q



IS TANT U fohedl, FIT ATfe High ST (Metric prefix) 7 | SAT TAT ATAT ATTHT
AT TART g Hideh ITAewdls dodhl dNAHH S@TSUH B,

qfeaue® (multiples) %ea=d (fractions)
(Multiplier) (Multiplier)
deca daorD |10t deci d 101
hecto  |h 102 centi c 107
kilo k 108 milli m 103
mega M 108 micro u 106
giga G 10° nano n 10°
tera T 1012 pico p 1012

FEl AT AT AT ATIEE

TSR Aqrest 10 M@ 10 mm T, Frebrieaiadeh argst 100 3f@ 104 um
TF, TIaT AT Aresl 109 nm, TZET IRATHT A1esT 10710 nm, Jehrererr i 3x108
m/s, JATHN 08 6x10%4 kg, T gI#! g 2x1030 kg &5 |

79 ¢ 1 AFHESHT B Hbre & elal 7

1.8 TAdH ATTRT HExd (Importance of least count)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

far 1.18

fersmT TedaTe, GIeT et T WA S@IEUH § | A1 STHUEE A A Wi qeATT
AITAHT TART e 7 A7 FIBIOISTE HIIA 7T Fleped FerAwar AT GHATITRT | Hie
T8, BARA T fague! arfee )T THad :

[G=ilaT aerr Urare] sl Q



F.9 | IUHUTH AW | Hifaw afwrer ATOAAT TAT g4 FeISTT A1 TECATOT
1. = RIS 0.lcm=1mm

2. | wuam

3. | greuraer

fafye=T Geferg TIAINTATHT €T A= YART e, | IITEXVHT AT 9 ey 3Te Fiqeqera

afedl, I GEATIT WIATHIR FAN G, | WHATHAATE Tledl, I€GT GATSl gedrad
0.01 Febve WY FANT TR |

1
Gfrlm‘oﬁloowﬂmﬁlmﬁmﬁ)mg‘n

72l 0.01 Fhrears fefsed Taar=ral =FqH A9 A |

T TR FTITRT HIETE 1.2 cm 9T ST =IAdH 919 0.1cm a7 1 mm & |

TAYFR e AT JUFRTETE [ Al FerTwaT ATHT TRATIATE kT JHHRITHT FATH
T =g |

HIATHT JART TR JTRTATAR FATH AT G Fieh Fh g7 |

1. T Scale

THAAT To [R(THBT ATIAEI AT ARGUHT 875, | TIaT SoaHT 875 W Al cm HT
T |

THAHT 1om @Ts 10 AT GUSHT [FHTSI TRUHT &7 |

1
THAR] IATH A9 = Ecm=0.1cm=1mm

AHHRY TbeThl IATH AT 1mm & |

2. yraardezHr 13f@ 10 fSdEH 10 9T T @UEE® geo | 1 @UeSd 10 SATSH,
10
mﬁ@mﬁq&mzﬁngﬂ |

TAYHR ETHIA FIART T JTERTATIR FATH AT I F¥eh B g, T
BT TSRl FAGH A9 dbre g, A [Sioiad TaT=ehl diradebre g |

1GTeT oI UIaTE], GO Q



ferarFaTT 1.5
AUTEHT [ARTTAHT FANTITATAT W] [FFATTATE FTFIIT SAATHA T ATTHT GRT THEIT -

FA | IUHIOT AGH AT
1. |uffez
< |
2. | vreafier |59
=
o | e =y
| faferee =

1.9 T ATTHRT ATATAHRAT (Importance of taking average in measurement)

fearFT 1.6

gIar fast gty qEAr faeEreggiq | TF fawt qarEr g R qe=r ar amr
SIS 2 MEHYaIE @aTeqgie | =T a7 GEIATE @ATeql [Ea®i Tamar §id ar
AT e TTETRI |

~

AR T TANTATS FTATHARH ATABTHT AUATAR AHRH |

EK:8 g/ T=AT qIATAT SR AT TRy e awa
1 |ofeer qe& @arear | 128
2. | < qe @are (1.24..+..)/3
3. | ¥ uas @aTeRT

I A1 Tearere 2 faey wifyare warer ardarr aifed arew awa wfvera et fad
TEHHT TR HXF IF ATSH T | TEE GHIT AU T Uk TIHAT Tl gad | TqeATS
TZ A U2 IEIATIAT TThT ATq FET AT fawg |

ISE ALATTHT AT FTAT GRHATOT HIOTHT FHET A9 | a9 FET qHmor gred T
HOq FIAATS SRIATS JEATS A9 [Hebleal FET AT I T4 Ficbeeg | TG HIA
HTd TTET Tk Tk Jel [hIaHeb! TRUTH YT ATHAT TqATe 18 (Precise) AT 93, |

[G=ilaT aerr Urare] sl Q




Sl

1. fezue mest @ gav fF e (V) ameE
(®) WA U TIFART B T FEET G 7

(1) iifae famme
EUNSICECEIC]
RSP RCEIL]
(%) oqfasa
(@) Johann Gregor Mendel & [asTFeRT &7ET q¥iedd & ?
(31) At fama (3m) TErae fasm
() St fasme (%) @ fasT
(W) TR FAN T ART [z =ATH AT HA B 7
(1) Hivatway ENREIEIEE
(3) Sfafaez (%) ez
(&) 0.000024 HSFATS AATE AgHATHT HFI @, 7
() 2x10° (1) 24 x107°
(%) 0.24 x10°° (%) 2.4 X107

()  Giga prefix ®I AT & s !
(1) 10° (1) 1010
(3 10t (%) 1012
2. OHT JEFHRT IO ACRE ¢
(F) ISR ATAT I T, TS |

~

(@) fasTerT &EEdl gl A1 |

@M fasTE SAEEd! AR IdTe JaTeRaed ATl Tl |

(&) AT TFITHT TANTHT FEAT He<d gvg, SATEXVEEd ATedT Tery |

a3t T iare] apérr Q



[T TARTCHE FT TaT ATATSTI &R JUTTEHH TAT TS Ta I |
FFA(F TEhATH! TRATIT AR |

SR Agehee S Tal F F BIHT A (e, TETere |

Higer ITA [oF7 AFAF T, IeEEEd T THaH |

~

IATH AT FEHAHT T TR |

fegua Tg@ITeTE AAMF AgHaTHT Had THEE
(37) 1230000 (1) 0.00042
(%) 0.00000001 (%) 300000000

1aiTer aer Jiare] abérr Q



A3flda3d! dollbI ol

(Classification of Living Beings)

BTARAFRT TIAEE

#) & AT STEe®dT BITHT Fel (a1 geg aral 7

A1) IO GISRATHT ATIRHT FHA A Sides A T & & Bl aldl ?

T) USTAT FinaTehl ATRAT Fesiad & (q=ar ardr ?

%) A SNaeedrs &F (qhiaddre gel [Tafqasr Huar e Harsd afes 7

BT aXIY AT YRl Sidee ITeva | QRN adie, T T AHIKE Giehare

(
(
(
(

HTITRAT FET Saee THF 7o T Fel (9 grard, T © F e T a%sq O
F FATHTHT TG | ERABU TTHT TAH e WUTF g I I e T
g | ATHET, TRTATIIHERTIATH &R Siaased] S Jiehal A [HaHs grg 99
AN STAeEHT [qehiad Siaq YinaT g7 | [Hesar qred [eudes i adle,
QT @I YR aT, I ¥ FHIhr TG ATRHT qoiadrs (i~ qGHed gearsy
Aleprg | TS TH(T T T TUHT Toldewels USd THE dHTE Haws, | T T Taeecrs
[T E®HT qred FAE ¥ AWATT (GOATR ATIRAT GHE T ITFHHEHT [aerera i
Ui aTeTs Fsiiaeh! av el (classification of living beings) A= |

2.1 HagEht SR UTRl Hgea (Importance of classification of living beings)

T IagEhT aTHIUTHRT ALeTTAEIE (TFfaRad TLIEE ATET ITSH Had O
(F) SHFE®ed! aHUT HAFRAATTH] THER Tl a3+ Jad E |

(@) TGP HIAaTE Toildeser gl Sidl THIH] ¥ ATTT T dleheeg |

[a=iler el Urare] aéil Q




([)  TES T FSAEER] AP AHE T ATAT e |

(F)  TFA FSAeeh] UTh(qdh qeaedehl aKAT ATl T |

(F) TG FOFEEd] AAATATS Aiel T ISTF T3 |

2.2 g‘s"ﬁﬁ'ﬂ ATHFHLOT JUTTEAT (Binomial system of nomenclature)

Fera®T 3ETEUdT ® FA AGeE UHABHA] (HeRTSRd] G, SARA T TARI ATCAH]

FA | SEw afswar fae st st
q. ElLc)

|

3 et

¥ EIE]]

Sl aXTeor 9 IRATHT Carolus Linnaeus &1 TH@ 37 & | I Ao(lag&als ST
ST (Animal Kingdom) ¥ a&dfd ST (Plant Kingdom) =T i'sr' SRTAHAT faarsiT 12 |
AT FoNaesh! AHELT T T3l Gl (Frame Work) i TG94 TR | T Ioildeel
FITHROT TAT TF ATHEOEAT faeqd ®THT AA= T afgedl =AfFd Linnaeus
HUHTl I9aTs Father of Modern Taxonomy ¥, |

[a=iTeT aelr Urare] abdim Q



Carolous Linnaeus @ ST={ d9T aeq(clebl ATAFI &I ATEA ATUTH TSl MEeh
TINT TXehT T90 | TEHAT 9feedl Genus (Generic name) ¥ 26T Species (Specific name) TET
B | T Felideedls S ¥ Wiafthe TRAlel AHaTe AHET T IIhaTars qeuard
ATHHIUT JUTCAT AT | AT AT ATHELIT GOl &f | TH JUMCATSTAAR ATHHI ITaT
Genus ¥ species T YIRT =g | Genus I Gfedl eReTs Capital T species @I afgar
HETATS Small letter AT AES; |

Common Name Generic Name Specific Name
TART (Mustard) Brassica campestris
FU3 (Pea) Pisum sativum
AP (Maze) Zea mays

g1 (Paddy) Oryza sativa
AT (Potato) Solanum tuberosum
ara (Tiger) Panthera tigris
HIME (Man) Homo sapiens
faRTar (Cat) Felis catus
FH (Dog) Canis lupus

Mg (Cow) Bos taurus
f&e (Lion) Panthera leo

Genus: FATT el e e gemiaesa HHC\BQH':‘: fSE (Genus) 93 | ERiICaa]
el F9ATs Family 9781 9o ¥ Tfgerd=sr wify af@ws, s& : {79 #0099 (Canis)

AT HER, WA, Al ATE AT TATaes T |

Species: T U fepfasert faeTodTes T Aiae®d! THE T THATTAHT TSI T+
&THT TESH, TS TG A, | AT Taxonomy FT TSTwaT ATAT THE &1 | AiTaEEH]
TR &l fadiewars fafa=r dear faarsa ausr g=g | Ieiidesdr qed e
MIRHAT Kingdom , Phylum, Class, Order, Family, Genus ¥ Species T fatg= dgEr
FTHI g, THATS (THAATAR ATCHT @IS Fiehes -

[ar=TToT creIT Uiaie] abélr Q




Plantee Kingdom Animalia

Tracheophytes Division/Phylum Chordata
Angiosperm Class Mammalia
Brassicales Order Primates
Brassicaceae Family Hominidoe
Brassica Genus Homo
campestris Species sapiens
RIS UG

fa7 2.3 FFI0THT AFFE

FUATHROTRT a9 FTEAT Afq AIfaY TAT 87 Foiae® qHldgA 99 dodl deidR ATgar
farerg THfv=ra gorfaete AT THes, & : W™ auieTel fafg= qeehl AT Tal
A (kingdom) W1 T SATAYE® (H¥EUS qUHT ¥ THUH], UhehlSId T TEHMEA ATE)
TE 9 SQA=d 99 HIeaH Fleal (Chordata) AT TT€ HUHT STHEEE AT TSH |
TR a9 (class) FATHAT (Mammalia) BT THERT FAATERE® AT T | T 19
E Ly 9reHad (order primates) AT 14T, Tifeedr, fTa=T (Gibbons), EEE (lemurs) T AT
Jer | FeX=ad Family hominidoe ForedTeil, iikear, W=, ARTSIEM e T
A FIHIUIHT Teal dE [TT9 Homo A=A aed AT AT Teg | TELT a1eheur &l
Aot deel 91 Saeedrs GHds 99 Ja9=aT dedl ded TIel AT Tolla THaA T |
JHATE FHI TecdldTd Aol TEHT STAT THARHT TFeed TUH e &7 |

2.3 UT9 S aFfih<UT JUIT (Five kingdom system of classification)

ferareeny 2.1

7% T FFTIT JUIASTATT FRAFUT AHCHT =TT T FRAFIT HUFHT IS gaeirs Bl
qHer faeamaT arfte<or TRTF & | a9 fFREF FEe fgesr ad AavaEe
THIA THFT qT TADHI GHEIIHT TART TG T FHEHAT Teqd T |

ATAEEeRT FATHIT TR SATNT (AT~ THTebEee] e ek i Tehul JUTeATRT (TR
THT A | BT q5 ST JUITAITT Ii= ST JUITedT a6l JAeATHT Ul 9Tees | 35
ST, JUITeATehT H&d HHIGASART TH JHH G

greRITTedTed (Prokaryotes) T WT&@T{H (Eukaryotes) EEIEEIERe IS AR Exll
TP T TEHAT TAAATE FEATTHT S |

TRTT ATV T G TAT T T T Beollgells TEEHT FGEATTHl B |

q FAFEEATE THIA Tbebl S |

[G=ilaT aerr Urare] sl Q

el



TE T TUITCATRT HHIFASNIEE BaTST T Ao [aewehl aUHTATE Tel ATk T I
AT i ST TUTCAT FAATHT STUT TS, | el ST ATTRIT JUITSA TRl TR I
1969 HT FAH T TATRMITTEE (American Taxonomist) IaTd T fadaHY (Robert Harding
Whitaker) & ITTT g9 | 9 YUMol TEITwET TEl Todeedls auTHIurar THEA FaTa
Tl T |

2.4 U T 6T JUTHIHT STREE

(Bases of Five kingdom method of classification)

SEICES
el fefaw
| |
(1) S qAT
MR TS
THFTITT TEFTIT
(2) ST FifeEat

FIITATATRT ITEATT
FIOTAT T ISR TR
qroor fefer l qRUeh

T waYE ((a=sE®) ST

(3) ST AT (4) A ReATE (5) ST ufeafemn

TEU FAEEdrs FIUHI (HGHHT ATIRAT g3 ANTH GEATSAT | GraATiedifas®
BT AUHT ARy S AT AMGUHT G | diebl Aoaeedls HITH e
(TR / TR HT ATIRHT Ueh HIETT ASiaeeells ST TCETHT ARGUHT T | bl
TEFYT ToAeecls PIUTAATHT ITITT T ATATEATTRT ATATTHAT FEATTHT 3, | HTETAT
qUHT Folaeedls o0 (el A=A q9: g3 ANTHT JfSUH! B | Wuded T Hrafar
HUHT Aollde&dle S ATl dX GRATTe T HETAT HUH qolldeedls S hasTgH]
TREUHT @ | T HTUTAAT THUHT Foildees T TN fdqer TOmelTHT STHTEHTRT T
AP &g [qars Sq UAHAATAT AEg, |

1GTeT oI UIaTE], GO Q




FIITIATIET FeelTe ¥ BT e giafesr g s 9u ai foves aikfeatas
JUITCATHT H¥eh TiYeh S[HAT &rar | ralledl [dogadh a¥ UHHAaare STHTaTed! qiHe
God, AT BT TUHT EATF JcATahd] ATTHTAT g | T i SETATd av el
JUITATHT TATde& R (AT TRTh! 3 |

Basis of classification Kingdom
1. Types of cell - Prokaryotic Monera
2. Structure of the body - Unicellular Protista
3. Presence of cell wall, Autotrophic, Producer Plante

4. Presence of cell wall, Heterotrophic, decomposer | Fungi

5. Absence of cell wall, Heterotrophic, consumer Animalia

T ITE AT AT JUTATHT TR RT TIHAT BIThl TAIE, MR TAIE, HIUTATRT
ateafd, qroor fafg T aiifeafaes agfqsr qfaes dTar a Eue g |

1. Sq : Y (Kingdom : Monera)

HWRT SETqA=AId @ Yrenfeaiae (Prokaryotic)

geH gfasE ggq | fqdieser fagudn
[RRSIGCIEECT

(®) HIRT SFes YrRdicd Feiides g |

@) fadres®r wraar fqivea Fieag
(definite nucleus) %ﬁ_’f T Sifaes HaRAAHT
=qar fgafegrzar fsas uias AL
(Deoxyribonucleic acid (DNA) g5 | A 2.4 TR RET

[ Tae® 9iaea FEerd T aid e qes |

(") fIHe® @I (Autotrophic), ISIAT (Parasite), W‘c{fﬁ?}? (Saprotrophic) @7
feFamadife® (Symbiotic) Ea | FwaTalias Fsilaee qREHT Araeavali=ad
g B T AIVRT A faarsed |

HIART SRTAHT ATBATHIAT (Archaebacteria) TSATHIAT (Eubacteria) T ATAATSATHRIAT
(Cyanobacteria) I A [blaHe®T Sage ‘JE&T-[ | ATeheATR AT qoa=aT Y= ST
g | fadiies &% ardl, Afel ¥ a9ae (marshy place) ST Ufeel ATHRATT (extreme
habitat) E%HT ITErEH | TTT:STHHET ERTFT &7 | [aiTe® @UITs grgr, ST @ 28eiIdh
(heterotrophs), TEXAMEH (Pyrolobus) &S | q}ﬂﬁ@ﬁ?ﬂ AT SATHAT (true bacteria)
g | faesdl anfeel AR Hufadr GiteSiarg®a (peptidoglycan) @ -l §w3 |

@ [a=iTeT cerr Uraie] abéir @




fIEse el (flagella) #T A& =T T@ISSA, W& ASSANGIH (rhizobium),
FARINETT (clostridium) 3T | AT SATFITATATE AR oAl af wfd=g | e
afq efeasr gvg | fave® @UIIE grg, W& A%E (nostic), THTEAT (anabaena),
TTSHAAT (spirulina) AT |

2. W : Wifeear (Kingdom: Protista)

JifeEal QAT THHHT To([aee ToH |
[IEeAT ared faervaes MHAar 81
(F) TH SAAHAT T4 Sae® AHMAa®
g7 | FIie®en! BTt —AfFIad g7 |
(@) T SRIAHT 99 I Side® Uhebr
g | HIYH AaTae% (cell organelles)
ATE P fefeeliel aTeherT &7 |
@ fadig®®r gAIAT TFEAT G AT
(pseudopodia), fafear, wATSISAT (3]
ST HEdd fEggd e |
(&) el THHMT JHAeHe® el geg | [aeesd Ar=as™ (host cell)
T GMAT AR @71 | Zooplankton 8% IRUTHH &a |
(@) Porfiess g9\ d@gfaE T FHF g ARFERE E |
(@) TF STAHT IIEIVEE ATHAT (amoeba), INAAT (euglena), TRTHIGAH
(paramaecieum) Sl g |
FET WITTITHAIT T el FIT STHITET (Hed @Al g75; | T&T SAaars i
STeaT gifewar swivs, sed : afaen, arRTAfaEE aife | BT Sae®ed! ®IT FTedfa hIoga
e @l g7 | TEAT B g SAaewdrs qaeid S GiieEdl Ay | [aEEd
FITHT BRI grg, AA [ITEEel THIT JIATT TG, T : ANAAT, S TG |
FET SAewh! FIT Al T e gwg | & Aaesedls Hralls STl Jifawar 9w,
ST T Hieg (slime mold), aTeX A (water mold) T |

3. W : &g (Kingdom: Fungi)

TG ST gl =TS AT qoiaes Ja |
[I-e® FgHu =83 (multicellular decomposer)
T | T SICHT I S{Tageeh [@erd M ar 81 :

() HeITg SIS Sa8® ERaH THUH fer 2.6 =19
THFFGI (yeast) TIT TEHG TSAE® (FAT3, G4T) T |

a3t T iare] apérr Q @



(@) AT FSlag® YISl Saprotrophic B A4 @ TSIlH! / FEUH
S a=qaTe @mET 9 T |

() [OAEE® WR ATEEe (thalloid) 78 AT MOE®H 7T, 919, 1S
GETHT E4H |

(&) [IE®dl IR AEATEIH (mycelium) ATE THH &7 |

(@) forfesar aRygfas T f9fqe g9 diedrere g9\ e g7 |

(@) faEEd @EEN (glycogen) T ®IHT @HETATs ToaT TEH |

(@) SN SiE e ®HEAT YHATAT TN T, ST © Aoblgd adrg
T I ICATEAAT FIART T, |

(F) T SIAH IIEEE FH (Mucor), % (yeast), =13 AT & |

QST QT 9 SHTETCAT Feale i forfamaT o 99 e o

(1) EAYIEIRe HweiTg (Saprotrophic fungi) : faTe®el WY HfgUasr Afas aedqeeare
TORT GTSOT YT TS, ST T, =ATg, TAaierd® (penicillium) #T(E |

() 9=Sirar weire (Parasitic fungi) : FMle®d 7T Toilde®d! AT A9 T
T, S qrafaT (Puccinia), ZATRAT (Taphrina) #1a |

(3) foawardifas &g (Symbiotic fungi) : TXAT HvlTg 3% ATTERIT AwACATHT
TE=IAT AT | AT GEIIHT g a8 UbAe(are aTsliead grg | e
T lls ARAHT AFdHT aiedars arged (Lichen) WiH=g | T&HT Hesllee
AANATS AT favg T T ITAH TGS, AT AR FvslToehl AT FHAETZST
ERIEEE

aRIIsiai abref

gett qeuu (Study of mucor)

(3) ARET a1 TR W TwT fame |

(311) IFA TRTATE TRTE AT AT ST TR |

(@) T & fufs qdmn wowr afiadw sEse THEE |

() OISET a1 VEMT WOHT da1 FATE Fed! qAEATE gal WD | ST gaiaTs q&d
THHTAAT [T ATATRA TR |

(I) AqATRAAG A6 O aAIE FEAHT Teqd TEE T TE&T JAEcH] aRAT BARA

T |

1aiTer aer Jiare] abérr Q



Sl

1. fzuw gwEew! @ I B fae (V) S
(%) ST AAN BA AL T ?

(1) | () gifeE  (T) Heslrg (3) Tl

(@) HA BRI INAAT A& START Fb G 7

(1) BRAPI qTSA EATA (3AT) THHIH FATA

(Z) ATHIAT ATSH &t (%) % ST St gaTe
(W) Binomial System of Nomenclature &1 Tade® & & 7

(1) Carolus Linnaeous (1) R. H. Whitaker

(%) Chatton () Robert Koch

(&) @Y definite nucleus g S %A SIAHT T, ?
() WIERT () UifeE@ () wes (3) W
(%) fagusr Aed qrdlias GeH Sadl IIE0 & 2l ?
(1) AR () e () fe () afeam

2. For fagEe
(F) STEE®dl g5 TG JOTSTwET Ge S JUTeAT Fel ITIHT T A7 F G |
(@) TelTs SN 99 geiladrs @T9red 9t 9w |
() HFART SRIAHT T STae&H=aT Y& I Siaees aal (qebdd ATea |
3. ERED W:
(%) IrHRTRATEH T JRITATCH

(@) FEE®d T3 ST YU T G ST JOITer

(1) AT T gifeeer (%) Gife®er T Heelrg
(@) foee T =3 (F) 9 T TrFT
(W) ST T RIgAH (W) =TS ¥ AT

a3t T iare] apérr Q @



AT JTgEh! IO AR :

TRIATT ATHEHIUT JUITEAT AR & &l 7

A, &3, AT T @t a51iae 717 deTard |

T T st 9 & g, ¥ e |

QU= ST JUTEATRT A0 AT TS TAhH! I3 g5l I8 [l |

~

HIART ST [A9adTess IIEIaed T&dd THerd |
Tife¥el ST (qeardTs IeTexv™ied Jeied |
Tl ST faeTar IIMEIEed I el |

[ESUHT STEE®H! SAH! qTH ACTR

HTHEIT, AT, TRTHTEIH, TTSHITSTH, SN TATT, TsiIerearde? (Azotobacter),
RIS C

STae®edl aHTEHTH (g qEeRiaah] AraRararddals IaTeXurded I&d
e |

fegua! o e T T AT TSiide® & & SIAHT T8, Gedrsded

T Yedehepl oA el faeroar afd Jeted |

Aerial hyphae /
sporangiophare

e Prostrate hyphae

Mucor Algae paramecium

[a=iTeT cerr Uraie] abéir @



U3
(Mushroom)

fa= 3.1 fafi= fEfmsT =ar9ge

(37) =TS FEd! SLAT I ? (3m) =are fem gfat awaat &= ?

7) ® Qo IS GEANT Fo ? (@) =ue &t e s 2

FUTATHHT ATETHT [GTh!, AR, TGHT ATHRTANTATHT TITTAT =TS IHTH! &7 Flehes, |
=TS U YR AT (fungus) &1 | ZATSHT ERAHT g“%?r | T HATISIET (sapro trophic)

T | del ATIe® AN &g | Seod =A13, Wl =TS, &4 =TI, Ta =T A
GAATT =ATIHT IEETUEE & | el STl =AT3e% (qure] afd g Faae | fesirarst
=TS YAl ATRTHIPT Tk ATl &IHT [THT &3 TUHT 5 |

3.1 TIISHl J1IE (Structure of mushroom)

TSI SRS HIGHTaH ¥ Fruiting body 5 HITHT STSUHT gvg | AT Aietafasy
(Vegetative) AITATS AIZHIAAH A= | AT ATEHA T8l &7 | HIHaaH Gl
I ST TAEEATE TP Brg STEeATs aTgwhl 9w | Argdferad e qrr T Sifae
grEEw 9 fdeg | AAAATI®T 9IRS Fruiting body AW | a7 =TI HT
IS99 AT (Reproductive part) &l |
=ATIHT S8 T Gl ST AN g |
=ATIH S(EATS ETFT AT | Gl STl
HITqed! ATATS qead Wi | e
Teell ARTHT JTT JUF TACEE v,
TFATS NTeq A= | NI e
(Basidiospore) g |

[a=TTeT cieIT Tiare] abdir Q



3.3 TSH! Alaw=h (Life cycle of mushroom)

ATIHT TTgTdehl FAT ATTHT T STUHT (e gra | 9%k TATSH NedqdT ardT, el
ETEHTAH T gl as T A a8 grer | Fedwel dlfed] dears ergHan afaws |
T TEHT AMSAH T IRTHRIEET T T3 [HaHF FUEE o | TRIREEE WIrsd
(Sterile) 75 | ATATSTHHAT TIT gATcHSE T (plus strain) T TIST HUMHE & (minus
strain) T 3T EATAISS ATFATT G5 |

p— affsaq TIRTHTSTTT

§
it

ALY 3
QX

fa= 3.3 =araT fIeq T qG#T 9TEE

A EATEE FfFaade® FANT WX U3l [Swigs Aad awg | o ATFaad
Frefifad faaTee 95 FReTeT gaTalss A FAaqes argd | TAHE Tealel darcHe® A
¥ TEHATAT HUMNCHE T g7ar | Ul AfgawerT THTHT ARHATIT AT ST T el
faepr gwg | A7 aFlears L v | Fwals gas TR wek ATSE T avhAT

Teh UHATE EATTAES (Fidd g, |

_+® (2] spore
@ T @ germination
:

release

!

v

I
P

© inoculation

(3] mycelia
expansion

selection

@ [a=iTeT cerr Uraie] abéir @




T JAFATE Tk THATET AR w5 | afalSaedRAed Tealal gaaTcHeE € T
Tl HUMCHE A g8 | TSI IR AUalg TRIHEE Sldws, | 83 TR
AR FTLATAT ASHI HUR YTATHE ATSHATH dwg, | edeh YTATHE ATSHTATHD] BITHT
TSel AfFrEd gy | famifaee e yratae aredfaae aanmane i aredtaay
I, TAHT T TWAATE ATTHT AT AT grgr] | Tl TS STSRNAEH
AT A= | fgcir ATSATTaTH T e qr9ehd T ATEAT FUHTS, =13 S+ | TEHT
ITHT AT AT ATRRET AT 75, | IRIH UG, GoA? Il ATHRFT w5 | =ATIH
qTgerd HHAY I3 BTgHTAH TPl TAgHT 8¢ qgelTHl AEeE Icaed ga | df
SIS0 A UAie BTaThl HIETHATE TATSId GReg | Akl ardl, ITl, qTahA T
Sfaer TaTe qUAly TAF AAVEE ATSH AT UG | T SATIHT Aa=h
TT &S |

ferareerT 3.1
AITYIRAT SHITHT FaTaehHl ThT [ JATE FETAT G397 THZI |

3.3 TE®I TUNT (Use of mushroom)

YIS § TS @rEAYard ¥ ATTdTET ®H FANT g4 AR FRT farae
T GHITEAEEHT =T TR S5, | AT [Tl G AT TS T Tifed,
fraTfae ¥ @it aeaeT AT T HTI=dre U TR T TIell @IaraareeT S9a
THTOTT TTRHEH @ | (999 G e Ui =AT3Ts @raa&iesd] &THT TART
T Ficbel TR [FRIE THN G | =ATIATs AT T T ANAE ATTATSH BTH
AT T Alheg, | SATSH Aecddlls (MHATTIR J&qd T4 dihes :

(F) HWE TAELHHT ATHT TSR Weed (Importance of mushroom in human health)

=TS AT~ FIFdE T N @raaery &1 | =argT faarfas, wifed, wrgaw

qaT WASTANAAHT qede® UIerag | =a13 AFal ¥ @Medl e | =TI bl

Aeadls (MHFATAR 9&dd T b -

(30  WifaeRT SideT TURT : FRAT AR ATHRAT ATSHT YTl HIAT HE
19 3f@ 35 YiqeTd g STafe ATHAT 7.3 giqerd, TaAT 12.7 Jiderd,
HEHTAAT 38,1 gfdqerd 91 FERTeHl ATGHAT 18 af@ 20 yiqerd e
g5 | TATSHI UTe WIfcTHT HIHd SRRl [qehTder a1 AATaeaH
UfAAT TfSeE® 9i qrewe |

(3m  foyeTfaeRr gaeT ®9ET - =13 Riboflavin (B,), Niacin, Pantothonic
acid, thiamine (B, ), Biotin, Folate ¥ Vitamin B, 3T Eritoed)
ITHT G BT | AT WG Y47 79 ATReed AT d =13 A
AT F Graard &l |

1GTeT oI UIaTE], GO Q




(3) EiTTUTdRT SawT TUAT : SATIAT FET ATATHT TG, FITSaH,
HERRY, FIH, I, FATH AT GIATTIRTIe® s |

@)  ofwefiemr ®wwr ¢ 8¢ ufgeref@ § HH, SO, @i sEar fqewtaa
Tohec SATIeh ATETT IO OT IThT 0 | Forerar 9f e
T AIAT (Alhcadesd TSH Jaddls SIS fa TH G | SATohl
frafaa Famel gie, S99 TFTET, RITRREIaHE 99 ITRTEEeT
JiaRTe T SHAT (IR g BT AEEle sl | g T
AT =AT3aTe fataeT 3ﬁﬁf§f, T Concord Sunchih IcqTE TR
T A T, HYHE, TR, el T AT IREEHT AT JTANIT
AT |

(@) =ATSH! ATfAF "Ewd (Economic importance of mushroom)

ATIHT TS Uiftdeh I T THebl ATATT Hewael Tl SATSHT ATTATIE Gl
T TR B, | FGATE T AT eh ATAATSAA T b, | TATS bl SATAAT AR
YA WRISATR 9 (ST e, | AT TadesT STSHT 9Tg+ Morchella STt
T3, TS Guchi chyau AMwS; | THET AT TARHT FTATHATRT T
100 SERAT TEI T | TUTAH SAfqeh Ffafoare =arge qoel, =R T g
T[T ATTATSAHT GTehl ®THT JART TS ATTHT G |

AYTAHT TR =TS FATHT 1 =413 (Pleurotus ostreatus) Tk YHE =aT3 @ciTHT
T, | BISHTSIAT TG HITeh HEATATH Tl Gl T Alebr, | TETST HTHT
TSy =TS (Agaricus bisporus) T SATAAIIE FIHT Gl T IcdTa T, |

3.4 T9 Gl (Mushroom farming)

=13 gal fafa= fefaware 79 afes | =A9® Ieaaar gl T fafg 9t wF
TF T3 | Hel ATSe® AR gfafy S91g wvH qfe I T Al 97 FY =TS
IATE T faqT gigqfge TN e | A8l WRIAHT I TRA el =aT3 @l T
qfeerr auie TRTH g |

[a=iTeT aelr Urare] abdim Q



F TS Gl T afaht

e HEH Gl T e fafa sromme 7w -

(@) TEN MERE WA FgFaqd T 9s 2 Jdas 1 f@ 2 eaaeAsl Afgar gl
FATSAIS |

(@) URTe] AIGAT ThTATE IIHAT TET HRE 15 - 20 FAAT 90 IATATS, TGl TaT
TRTAHT AU HIEU[EE AL grar] T IR A &7, | TEAT GRTAHT =AT3 THL IHA
qFG |

() JHTAH RAATS THT GHRAT FATSAIE T Fa U (el o qaal TR
THRTATS A HFN IATH FHATR T |

(&)  TRTAH THEEATS ALHH IATH T8 TE g ACTTS T TAF TEHT AT FI
EEELECN

(3) TSl IRl JAHT ARV 5-6 T TATSHAIS, T TdF dgehl I8 8-10 37
FATIAIS |

(F)  ORTAB THTATS JAHA BTA @IEATe, T AGHT 10-12 (el Siq @Te aarsaae |

(@) A HR IeATs AT fGTarH HANT PO TS, T4 &l G i,
CATTET BT AFAT AT STEAT FAT & bl 578 |

() TATEEHE] FHIATHT AAARAET @A TATIAIS, T ATTLIFATATAR THAT BT |

() FRE 10 faTalg =9 IUST @S | T T IEFATS F1EX MHeTTE | HE

17 feufs, @rer STURT ST =13 A I1ed |
() Hiea 25 famdle Ul 99k gvg ¥ AT oA afbes; |

grR<isiai aref

e /g e @dt ™ afvwr T fafy @ 7 e Icaed TR | TAe SeEAen
AR TRTHT TqTHEE T ITAfSATE TR FfTaaq O T FHEAT Teqd T |

3.5 TSR WUSIUT T ITYNT (Storage and use of mushroom)
ITSHT FUHT (9T U Tl qAdeard o Tdars @radard qor Arqeer
EIHT TART TG AR G | SATIATE ATH THIFEH GRITT @I TANT T fafoaeT
gfatd daATE=g | THATE qhdl, AAR, H=9, 4 ATS aArsd Alhwg, | AT Fehdl

CIRC

TATSH AR (i T G T8l -
() TATS FARTET T@Te

(3T) AT ATAT TghT a1

[ar=iTaT oo Uraire] abér Q



(%) ITFREH I TZATIA
(%) TATIATE Gl O AT ST AT AT 9T TART T TS
() T Al Tl Algd T ATRS T

(F) So ATk TRUH =ATIATe ITIFT STSHT HISRI T

w13 gFreA fafe

AT =13 13 [Awtarad fafaesr g 1+ ald= -

(F) TR FEART T GHEA : ATSATS 1% TEGaH agaenizs, 0.2% darsiad uas,
6% F=rT T 3% TAAHI FTAHT 16 "veT AR 60 3f@ 62 fedir Afedqad araemaHT
Tl 8 U] YRS TUEANT Yehdl g | ATl Yehalers gel IR BTl Al
ATSMHT 7% LT &S |

(@) AT GHSH . F ATSATs 25 (Sl ATeaaaT=aT el dTdehH HUH STHAT a7

ATt Tavel 40 3@ 45 TeT AT ad ATIHHHAT GHRSATE, | T AHUH ATIATS
faer et difafad =R 120 fEAaed 9UeR T Afhs |

FIY, FAT T AARHT TIHT ATIATS ATHT THIAET AUSRY T Afebre | A IS
20 g 22 FeUl Afemard ATIHHAT FHHAH 6 HIEATEFH ISR T Hicbwg | =ATIH! 4T,
THIET, ATHCE TS, F3, =9, q=R Al TRPR 418 @ Fiehes; |

gr<isian abref

qUEH! faerem ar aaf® =qS Gt TTEHT STEAT FHUT TR | &3 FHUTHT STETTHT
TS Gl T qfehl, TATIHT HgTd qAT TR ATTATSA T AW TqTELHHRT ATRT TATIHT
TN AFEFIHT AERRIEE dghdd T Iidaed aaiy THa™ ¥ HETHT T&qd THa |

@ [a=ier el Giare, ahérr Q




3.6 @M WWE T ﬁ"ﬂ'l?! <13 (Edible and poisonous mushroom)

& fauTe =13 @A Heg FUH
TaAT EHATCH G 7 TAF qW
faerrer, =13 @ror wfaAE
bl HI éf Y[ U] dcdle
fafwsa F==a¥®HT A1eAAATE
=g | TSITEH IR AT
grd g4 ¥ @rd Aqgq (faure)
AT el g75 | Al
FEAAT =TS WFEIT | AR
e ar @rar 9 g
STe® AT GATe | T =ars
qfe=ma T gad e giat
foepTa TUHT qTEe | AUSTEmhT R 3.8 fafaer q#T =19
AAAAH] ATARAT @I g1 T @

T =TS Gadls dad T+ TRUS qewg | faure =Arge® gaarsy afvar #1d
9T 9 At adie qUH =19 (U g9 da ATH 9 afheg | a7
AT ATIRAT B =ATS (7] S TR @R | TANTLIATHT qiET0 Y |7
& =TS faure 21 ar grga W afea 7 afeeg

(%) Bohl TT TSHT =TS

(@) Far Fred (gills) TS =13

(1) FUSHAT *E (volva/annulus) TTHT =TS
(%) TTAT TS HAUDT =AT

(Z) AT HIUE a1 TSAH ATH =AT3

(=) FRT AR Foredd] aread FUH =73

() TATIHT IS Bodhl (U= Tedl TS ATIA =ATI ATE |

grRaisiar aref

&Y T S faeTe] SurgRT e AR Hg g TR HEAEEHT STLAT SATIawawell
AAFRTY A TFAEN TG qAT TraTATHT AIETHATE @ISl T TEHRT HTIUT, ATIHT TR
TAT TEATE To JTAFEA T IUMAATE THAT Tferagd qaqIY THag T FeTHT Teqd TR |

[G=i1aT aeT GIaTE] ahélr Q @



Sl

1. feeu TwEeR @ IR o e (V) STeR

(%) =ATIATS HATTSET (saprotrophic) STE Al FRI FA & 7
() TG ATHT GHT ATh TATST Tda |
(AT) T FSITART FEUHT LTS AT YT T |

(T) AT GTATHT ATRT AT 97 T |
(%) STael IRIRETE @1 GE fo=g |
(@) =ATIHI g HET O & % & !
(31) @iy, foertae, difes (3m) gifeaw, Frarersee ¥ gied
(3) ufgr ufge, fyarfaw T oifew (3) snfeqam, Faeer gemd T @fas

() A TATIATE R IR STARHT AT AT TS, 7

(31) AT =13 (3) Sol =ATS
(3) B =TI (F) TS =TS

(%) ETSHITTHHT AUH! WIS HIUATS b A, ?
(31 afafeTw (#T) ETHT (Trama)
(3) TRTHRTSEH (3) BTSHT

() dfafed™dR (Basidiospore) F&l avg, 7
() eTeHaH (3AT) FEA-ETSHTH
(%) AT (3) TRTRTEEH

2.  FOT feEe

(@) =ATSATE HAMISIAT 9 |

@) wiHE AT =TS BIEETSAF ¥ BMHERE o ga |

(W) S=F &I, HYHE, A I AUH HIAATS =TS GATH FcdTed g |
(&) ST =TS AN T FEdrl A3 us; |

3. W{E ORS¢
(®F) @ =TS ¥ [auTe =13

@) gratae ¥ g argataas
() ORTRTEEA (Paraphysis) ¥ Ataia€H (Basidium)

[G=ilaT aerr Urare] sl Q




4, TR YR SN ACRE ¢
() TATIHT qTee Uiftaer qeashl ATH qelerd |
(@) =ATSHI AT He<ashl qu THerd
() A A AT AIATSAR AT =TS Hewa ol A5, Thdied delerd |
(&) AR gfataare eRH =ATSHN Gl HA g, FIEHHT T TR |
(3) AT IcAEAR AT TSR |
(@) =ATIH R FATSA fafe Fo= TH |
(@) faure =arge faervar & % g, detEd |
(§)  =ATIH (a7 aATe TEAHT fAfTe TRTeT ATHFE Tl |

~

() AP Aa=eh (=aqied au= THa |
() o AR T IR geaesa 37 [aHed

(37) o=\ T@TEUHT ARTH! ATH
QT TAbb! T UhHATET HTH
TETETH |

(3T) AT FHA AR T 7

(%) [eSUH AWTETS Fruiting body

7 Mycellium AT AT |
(@) oA el T q@reUHl ©, fodasl darar Mefaad geqel I3

@) FG o= d wE G
()  Basidiospore FEUI TG g, a9 THEH |

a3t T iare] apérr Q @

~




baAfdorRa

(Evolution)

a7 4.1

feguaTat TeEEwT SaTfia WE BAwd TR

¥) AT FATwET qieed FF Goiiderl Jedrd STTHT T grar ?

o) % el alval e aeiaee gfearata ¥ Atereadr fag g ¢
FOTe®HT HRbIAT HIL ATAT BT 7

@l 99 afeet ATTATH T TEHT SdeedT SHT HEL AT S alell 7

AT ATIATATEAR G BT [qpigd Siides Afd ¥ JeH Sagsdre
fareTe qUeT WIS | ATATEROTHT 9REde g3 ST geiiaesel SRIRAT 9 qieadd &g
AT | AT (A THTEEDT ATIRAT AR FSFaTe Al TR AT Follaees
I AT |

BN AT fafd= frfaasT Ieiide® Ead | A Ieilde®d = id AT, Arar
STEAT FXA TAIE AUHT Saaig SAfaed AT TUHT TG TR SAATaR T Hel Frorl
FAETE® TG | ToUF Saee UHAFBA] (T aM@vag | JEATH! Fd1e, BTarara I Taes!
SHae®dT ATEAATANAT d7 fafae FRue T2 SAaewHT FYF Ve [qehr e TUH!
HITvg | SITEXUHT ATRT W TAT AT g A AHTHT T FTS TUHT AL FAATAR
g T U faeieedT 8% UEE WeE B | TeravH [ qeRr fatae e g%
HItatas 9f AT 7E, IATTANAT G UEEHT AR TEH e | XA T e
Hedl IS U3 GHEHT T a¥ &l aed(qes el [hIaHepl B T ThAHAT
TYF B

@ [a=ier el Giare, ahérr Q




4.1 FAfaFHEERT T =T (Inroduction to evolution)

ATSTH=ET S AVlEe ATETcaHT TEHT Saeed AT [aHeEed! AaITHl AAITATE ATET
qr3A Ak | AW ASAeEHT qred GHMAAT ¥ 4+ [UEeerl ATGRAT & ATATT T
Alehv, AT JeAThT TTEHT Tl Uteel ATIRI A= JoATT TUHT g | ATTaRoT
e T = JehReT Sifed Ioiiaa®ed I HUH! AT | Aoiiaaed] IRhl
FATAE IEIRUETE Alaer ®IAT TRETT e TR Foaeweedl a7 TAT [T g1 qieran
2 N

T FHEET BT |

TeraT o1 FSiraeeeh! FHATTHEaEH] THAT s@TSUH!
B | JETHl IATT AUHT AM@l qUT AT
TRl FAGHT SlTdaedhl Icdid HUHl [F9ard
T | T AT Slde% di= o A ATraRa
fque | AR gaeHr v Jfvaay war |
qIT a¥uafe, ardreRe qieady &g | fafae
YRR dedeetad AT qiarenar T,
FATEEY SAfad AUHT AT AT | AraraTer
qfeade g FH MRy Afeear | SAfas oqu
IS AT AR FET SAT (Virus) F I
T AT | AR AT AR ATATERT e
AT | FHATTRRT FHAT GRITRATE SATFAT
ST Sag®dl IJoard I8 Aqure, ATT=aT
el faepiad JRMATICE HTHl Iaaid AT | P 4.2 HagEHT HAEHT
THHET A% qdl TAeIdeed! [qhrg

T | RN SR aqTayT ST FGgehrerd e qaT aaeaiaeteed! geard qar fasmra
TUH! A, |

qollae®dT Ty qRad g9 ®H ATReal [dHleweed AMNE THrae aRaale Aad g9
TR ITE7, | T HTAT eegl, JTAH, TSATAT, A, ST, AHTS] T HEGUE
ATTHT Trdeeehl [FE &5 Tl | HEEUE THUH Te(dTe HEIUS TUHT qHTHT T& A
ST FHG! |TST, HI8] ATGH! [qeh™ FAT | qHMHET 9% Siiaare 39T, IHIERATE T9%
fegd Sfra g3 Avave YUHT SAfee SATave® W&l HIST, i, WAl [aera a7 |
IS THIR ATLATAAN TR AAThT IS TG AAhT [qebTe qAT A
ATATAROT qieads FTaT qra=ar faefaa ararhTger, Rerhrgar aqedfaer Jaat ST |
TaH FHHA B Thed FAENIILHATA Bl Ford qAEld, & 1 (TEHIH T B/ Forl
At FAIE UHl qATaTael JArd adr faera qar | A1 a9 ufnarars Fafadrae

=907 fag=s |

1GTeT oI UIaTE], GO Q




4.2 FHAfIFREERT ﬁ!@lf_vl'ch‘f JHIUTEE (Evidences of organic evolution)

AT Saeed! [qHE HH TWAAE SAled AUH &l A FIH ATTRewdTs e T+

TEATT T JHEE | FHTHIEHT (GgTTehl THIEE g | AT FH{ehTahT [agreie
THIUHES H&d THIUATS [AFTTER ool TRUEH & -

(F) SEEATEE I GHOT (Evidences from fossil)

8 FUTEe HYPT ST AT ALATAHT A A, FT AT (g T AIHT ITews,
TAAATE ATATTNT (Fossil) =3 | Aaraerest aRar Aeqaq I+ faugarg
Paleontology Wi+ |

ATAFAAUHRT HFTAATE ATET A AT
ATETTHT TehT TATAeTehl ATCHT TR
foq afebrs | STrETagvETe 9 THTITATS
FATTHTIRT AfAAT TR AT, |

SIATAeY ] I75, eledl, o 8l AR
\:\ \l

STETILY 9 H[AHT |1 qTeweg, | golldess
STAATIT SR ASATwg, | T HT AT are
a1 s fafaws ¥ faeae fafom ares |
T JiepaT TR =feReg, | T a1 THEH
fforar wepdfs awl 98 ae W | Ardl
Ul I FEaH v | Tedeh TBHT AUHT
qoiae®d HHAT ART qIqT AUl TR
STV ST BT qdT e[St AT TERE | S
A TRTE® 5 TaaTehT TAAT TIhT Foilden! ot 4.3 Sfiaraa fafor afwmar
BITH FIHT 675, TAATE SAATFLT A, |

T TAHRT T TSP FeATwRT Teedl TAHT ATARIT TATE TURT Foild ST&A ATeATeT
STETE9TS qTgUT @ A Aol TTHT TTTLTIST ATaTa9TT TEUeh] o | TGS % i
T Afehrg T9 qoTde®h! [aHTd HHT TIAATE e TIAAT TUHT To1d [T TThT
T &7 | TR (FHTR SRTHIOT AT I FHTUIS 8 Teed fGUant o |
FA RN T &l FAl (b 9 Flad gieg T WA Sfeg fafuare oy fHaro
T, | W] qUPT AEATG9TTR! AT I Afd o a0 TP Wi | TAHT ATERHAT
TSR ATl TTANT ATTTAT TEehT AoiTdemhl AIHT STHET fo afehres,

@ [a=iTeT cerr Uraie] abéir @
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(@) TS T TEAEE I TAOT (Evidences from comparative morphology
and anatomy)

JeR(THT ITEH ST AT ALl ARINF qATe ATATH feRfamerT g | av af
AT FFe@H & 7 F AT TEE TEg | T9d & s@rss 9 A daeiaes
T3< qEETE I HUHT g T Fihes; | JovTcHe IR TAATETE qTg THIVEE
FFER e B

(37) |eHt ASTEE (Homologous organs)

HEIUE JUHT TATARE® ! IR [l e
T THAT Il Breg | HEQUS AU STATaNEEH]
fafr= srerept aMTe®l srerg el UIe e
T FHHATE BTSHN T (HAT Il qTewg | I Rediis
el URENE ¥l Tgehl el I3
iy | ASATAEEHAT I AGTEE®  STTHI
Iaafd (Embryomic origin) UCT grg, a¥ ik
Y FEE AT TANT TR, A TGS
FIHT AZTE®  (Homologous organ) =S,
ST WG BT, STl SNTTgehl TaaT, Metacarpals

TERTH! TUCT, EAAD] TUCTAT TS ETSe®dh!

SATEE UhATTEHT (HediSTeal UTgeg, | AIFEal _Jfy f
N ~ ~ ~ N I3 Digi
gld ¥ YlsTehl ﬂ‘lli\sfbl (%le¢| alShl ILATHI " /

S HT. Humerus, Radius, Ulna, Carpels, Meta
carpels ¥ Phalanges 9Tg5 |

Ulna

A 4.4 SigTAT SFTTISHT GEaT T AIlAaHT I

I JHNE IIIFT AATAYE® U3 @l

THEATE [qhlad U T JHING g | FSEaeeA] qied &l ASew SAqb Iodid
(Embryonicorigin) %Y ®¥h g X T3¢ HIHT ATNT TN TR, T I qFTEEATS
TATATTE (Analogous organ) T+, & : foh=T, =IHRT T =RTHT TGATE® FEAHT AT FIHT
g 9T AT {ehTehl GEaT, =RT ¥ FHRTH] TEETHRT FXeh (FAT IATde TUH 5 | TdA
a1 o T o =RT, =HRT ¥ fRTRT q@l B Y AHEH B | UAH YRR oA
S I FHAAT TTEvs, | 8 THT AGTEweh] AATTATE T THIS A ThTHhT
qite T HEd {ATSS |

(M) AARETEIETE I TAOT (Evidence from vestigial organ)

ETUT SRIRAT 8% ASTE® g7 | ATHE hel ASHe®d] STANT THUH! ATl Hitha TR
TEHT T A Bl A AT STATAHT [qehad T FAHAE o | TEAT THATH BTH]
AT TEH ATEwdTs AT A |

1GTeT oI UIaTE], GO Q




fafgss STa1a7 ¥ FATafag®EAT FTAT
HAUTITE® Teehl gregrl | JATEXUrehl AT
AT STETHT TEHT Fel ATAIGTATE o
fe |febwg | AIEHT g Fa2 I (Canine
teeth) @Sl Tecdl WIRTHT Taehl Tail vertebrae
T FHAAE gedrsd o "wiauell s |
T AT YOITATAT A8+ AiARH Tifrg
T HIGTHT TEHT [Hidadiag HFIAb AqeTel
AITHFT q@ieeEd AH AT edb g |
ITAFT ATIITSIHT ATIRHT AT A Al
foF HITE®T q@E® dE@R ST Fdewdls
TAAA HaTST T, T=SX TUHI, TR
T FHAATS BeedTST o (epfaaar faq | o
ATITTHT AT TR THEETE AUh]
HAT & |

pinel gland

wisdom teeth tonsil

thymus gland

nipples 0M
.

o L-3

appendix

J coceyx
v/
¥

membrane

ear muscles

(M)

7% TifaaaT AAEEE T JHIUTEE (Evidences from bridge animals)

farer 4.7 AfEIIEReFasr qaay

faT 4.6 =ifagq

% faeg =fedd (duck build platepus) FT MICF FAIEH AATT Tal TIHT T
FATHT STATAREEHT U qTerg | THH! T=al aldehl STl 8v5 T R TATTH]
STET el EThPl g7 | XA T TGl =T &l Bl qreg, q TAFaere 9
ATy &I WSS | TG & T2 &5 9 TEwhl FHAEGHE qU
TITATN STATACAT (T A SATTHT &1 | TS T AR ATL T ATATRT AATTA
TATEACT D] hiHE [ARTTIIAT AMH! [T TTHT B | UM< (protopterus)
P AAITATE HTShl HiHP [FBTE U IHIAALD! [FebTd TRl ATTS, | TaT
A aTH, ATMBATLERE T YIere<d Bridge animal &1 IETEX0 §H STE deadl a3 T
AT aers STEE | 35 ¥ R q¥adel I J¢l (qehiad Sarates &H
faepfad TRt § SRl T THIT g |

[a=iTeT cerr Uraie] abéir @



(&) JUTEFFLT JHIUT (Embryonic evidences)

HEIUE HUHT TATANEEh] TRFHE HaCATETET HATT TaT ek THIHAT U575, | SETEITHT
AT FerarT TETEy ST HIey, AATHIEY, FEAT, FET T HIHE 6 AGITH] JUIH! FATad
FRT ST T | TF YR AT o AZIUE AWTH TATERE® U3d TETATT [qepiad STt
EI98 | T9 9l FHHfadEd Mg afte T "1 d 718 E |

AAEATRT HUT gl slits '

\9' \ e L -
V3 giusl{t/s

tail

tail forel_imb b.
Heq ATEATRT o ‘!J
~ -
(¥
hind-limb b.

o 4

AT qEEFEY ®Al ®@d A"

a7 4.8 sporawaeft gaToT

gRaisiar aoref

TN AT AT Glageard FwAfaw@ant gHuErrdt fafwe faee @t agswem TR |
A foEE AEATTHT SR, T HETHT Ja¥i T AR TR |

4.3 FAGEEER fagra (Theory of evolution)

FATTBTART (TgT=TehT FITITETAT 8% ST Teheel AT THT T | Jean Baptide
Lamark (France), Alfred Russel Wallace, Charles Darwin (Enlgand) / Hugo De Vries
(Holland) FiHereed wAtaeraqrea=r fafq=r fagraesr gfaqureT e o |
e Lamark, Charles Darwin T Hugo De Vries & ®AAHATRET HgT<ee®
TET Joer@ TTRTH F |

J@al fagra (Lamarckism Theory)

THTE Teh STAT BTl 191 g ol Ga99H faeramaaraedr fagr gfadrad
T | BIaT i AUl [RTReh! TTET THT el AT A T8 (qgTecehl ATITHT

[ar=iTaT oo Uraire] abér Q



TAT X | THTeheh! FHUTaRTaara=al (agrd I+ 1809 AT Philosophie Zoologique
A GEAHAT THITT FAT | AHTbeh! [qgredersg rfafgd dreiar e g+
aferg -

(%) ATATARUTHT Teg&l TATd (Direct environmental effect)

(@) ASTE®H JTANT T 3»l_rl"?{?ﬁ"T (Uses and disuses of organs)

(A1) YT AUkl FwATTHT FHRI (Inheritance of acquired characters)

Tafefal ATqTaRordT qollaehl T Faf Faf ATa9Tqehdl age STva | Tqel el
FoAraeR! IRAT IRAd ATSS; | T&AT IRATTHT A" BUTRRUGE [uz Tt
AH! (T T QAT AZMEwH A9 g H1A I g TFS, | A BATART]
T AT AR [GFEA AFTTED ITAN T ATANHT I JIEHT FI 918, | el
STARTHT AT AEEH! [qh Fqel T HH ITANTH] AT A &b (b HH
g ¥ A AT ALEE A gregrl | Follael Aeeebl JUANT T ATAART q4T
ATATERU FHTES I (Wbl JRROT FeATHT T, | T IRadd &< F9TH
g% SfaT AT Siae I gv |

AT T TSRThe® el }iél quar 97 | faies wewar quasr st =99 | araraig
qRAdA TSl HTGHT FHI ATSATA [AHIEe® AEb AFhl SGbl I G ITe |
T ATETRT TANT &l °idT afe aifer 74 Ay 937 ¥ 8%k F9THT AFeRT JAR
qf g% AT | TIT FAT AT TET THAT TeIX Afgerehl ATAT BTSN qURT [RTH
faefaa 9u | foraer fag=adg YaEe Sieer ¥l 9eud T hHighra g
FTT geAewaTe A1 fagrea dadiea waT, ST&

Q. & Felae AT Zo] T ATAVTRATAAAR A TewHl [qehrd T T 7

R F G I UEE ARATTH] FEAR B 7

gifdmat fagra (Darwin’s Theory)

Charles Darwin 33Ust EEIDES g1 I AT Stifaeer I@afd (Origin of new
species) 9% |+ 1859 AT THRIT TR | STadd fagraang ‘AIct;R'Ich BAlC I
81T (Theory of natural selection) T AI=g | IT TEAFHT S [ AHF=T
[HfafEd FaaRuTeER ART ARH S |

(F) AATUF TeaIaES &War (Enormus fertility)

dF FSITH] FrATAICATEd T+ &TAAT g7 | Aoildatec] SeATUR! dedides
qa gt &1 AT APl TEATHT [T AeaR gy | Foiaesedh] qgel ST
SATTHT Afg §¢ ST O THITHT Totideedh! TS Tl JaTa T4 At

1aiTer aer Jiare] abérr Q



TLEITHT THE BT I T eS| IETEITHT AT BT ATHHT SAaaT
FE 6 AT FoaTE® AT AATSS | TG STHFT S T BT FraTess
FieA &1 99 750 IUAT T Sel amirare 1900000 T I &va |

(@) dfeeRt ATHT Tg8Y (Struggle for existence)
Joaeed A-ATCH G qo qdides et &l T9 THTar Joraesdd
TS AATIF Fig X ST=g, Tl & @I T TEART A9d &5 | oAb
T giaeadt T gve, | A9 fRfaHert Gfaeqet s aHefas a1 wiE B
IS THETTT &9 T | 9[H Siae® Ggay T4 e g7 Ol aeldes
A=A FeTq g 9 TEIUAT AR gd Sde® dlq U S |
TIATs ATeAHT AT THY A |

(M ufx@fa T 9= (Variation and heredity)

JeBTTHT qTg TSTaE® TS TATTHT AT qTI( el 7 bel TUEaT feiar
a7 R §3, | AT FETaR a1 ATHIETE, q497 Ariaessias g wihd qTgwg,
ST 9ieard (Variation) W3, | ATATAROT GfRaTHET FRT AT FTIET &
afead el (Genetic reason) FRITS TRATT &v; | TRATAH! HRIATE FAT T[0T
A TS e T AT A9HT A S5, | G Foiaeedl ATqTaRursTee
afeafd qgd afd ¥Fs | T T FS(deeHT ATarauaTed g g dl
i A grgr a¥ It aigfa JUHAT afeT FeH gee |

(&) gTwfa® B (Natural selection)
T faehTe U g AT €% STVsA | B o B ared T HEel dieT
T T YT TEIH ATh (HER0T T | aTedehl AT Ggay TaT A
e fahTE g g | AT UeE GedfdeeHT A9 AT T Yodd aerH
I TEN AR U (TH™ &3 A | 92 qUUs Teaides (qekel 79T
U7 AUHT @ TG | TAT UEmdh IUEAqd ad Foaadrs ardrazord]
= FTH TATSY, TFATS TThidh GrAle Al |

(@) A&t g=ifast It (Origin of new species)
TR AT TSHT T4 ATHAT TUHT GoNae® dATeAhl AT FeTH g7 |
TEAT AR & T AATEEHT Ta SAvgr | TG qIeaterd aTaraorar
TR FATNT G&TH TolTaehT ATHAT e Ted(qewrT de S1aT a¢ a9
TETE&HET F¥e T UH T S v | faT awafdes T4t asiias
AT faebfad g7am | T9¢ q@rene g5 a1 AT Jel (hiaqwehl Far Siraeh!
I g WA, |

1GTeT oI UIaTE], GO Q




gifdaat fagrast st=aT (Criticism of Darwinism)
1. S giegiaene Sl Icaraara=dl T T IH] FU THT S |
2. el WSUAe®HT A Ahd TRAM g9 A A=A Tided TR b &

T AT T SATAT TRl G |
STEEEHT =TT A3 |

4, UTETE GRETEHT AfE SUET U WA GHlE GUET WY FH AR (OEE
AT TgT I &1 qX ATF IS |

qf¥afa ¥ Scuf¥ads (Variation and mutation)

A @ TSR THEAT TE &3 TSNk Fel 7 el EEH] FIFIAl 53 | [FAees
qf AT S&T ATeaAH | FEe fAfverd yfdeedT Yoie Teerewsiad g whTers
afeafd (Variation) 95 | I&T qiafd ST TSIIAHT Fsi@esaT aid Mg, |

TSiEeEHT avaid g5 [fawe TUH 9Tgwg | &1 9iedrd afedl Somatogenic Variation
TEM Blastogenic Variation 78, | SaT&R0TT ATNT QTS e HIFILIH SN, intelligence
#1fd somatogenic variation T IETEUEE B | AXT UEE ATHFT [EATATE R ATTH
EaAE T IRATTHT I AR S AT qoiiashl FoaesT THT g7a |

F FOEHT FITAT TUHT FVFETT T (Gene) AT HUHI GREHA T g qeer
Blastogenic Variation & | I9 feplawehr Q'F{T{P\:f ABT FIHT AW 7S, STE © ST T3,
STERHT g AT T, ATETHN T (G | ToAe®HT IR aRuY @l ATATaTIh] FTET
T 9T g T | ASiaeed aTaraRurdl AEad e Arelea e e (aerd TE |

Fo(lageed I ekl ieaid qq kel AivEfd (Favourable variartion) WHT <&l Hsire
=T FFS T AHI AAHT ATH F&H grg X Jiqekel 9iedid (Unfavourable variation)
faepTa TUHT AT Tide® 1T HUY STV | TG0 Aeohel e faehrd g SifaT Foird
AT FeTH T, AHT ATIATT BT AAT ST I1 FeTH gl | TEAT AGRITHT AT
Q@] FRF U AUH =i [qhTd geae | ATdATaRure Tl Foildeedl qeada AUl
T3, | U3¢ ATHIATHT TeATHe® Heeh Fi¥eh ATATARUTHT £aT IHTeeedh! alfedl T Feehd
S, | AT SAae® FMETT &Il TS AT T ATATAR0IhT AT ATMe<l STAT Faear
TG, TqATS ATaraRuiy qfeafa swfaes; |

FIHTSIHHAT qRETT g T8 74T U qUH qriqete [qehTd galls Icdedad (Mutation)
AT, | STAATT Bl SHEAT TR I@TI A=Y aigra a1 | 79 fepfaserr Turess o
(recessive) B8, STE : ETAHT 6 HTaT AT &, TS FINIUHT Toal T, TTSHN ATGTHT

Y

[G=ilaT aerr Urare] sl Q




ToAT TR, A AATHT TAT fAHAT g ATE | SARAAT § THE BIIUHT FTUHTS
TETAE qaTd a1 FeAraHT fafEoreRr g & | S FSiadAr IARaad g Addars
RIEATE ¥ IeARACAH] FRF TedaAs R =g, | Jeaiad el Tal 7 ATHIETHT &8
THAUHT ATTEE FATTHT S@l T |

grR<isia aref

1. aueE auEw, faamem qu oxfoasan gaun < e sitan woat arfee, wrifes
TUHT HLHTAT HUHT WG HASAT TEHET GIaT WIHT FAEL a1 T JFEHTA W
T JTATHA AT Gl TR Tt IJea{aa™ gAehT HILUTEE ¥ dt qiaeeaia
g TT2ET SRRl STHEHT agHhad T Jfdaed qum THag T HeTmT J&qd
THEE |

2. AT GREAT AU WS qEEdE A O 6 SRTSHFAET T@iEeH] HUEH
TUEER! faavur agFed TEW | TEf T sAfEes iR Ee Uit atfeas
HIYFHATEAR! fqaT0T qaT T HEAHT & T TR |

3. SEALAIH] AIELHARANE Icafaqaarardl ITELUEEH (A qg®haq ey T o
fateEarE adiuTaT e T TEEE THEE |

g & fasat Iaafkadast faga (Hugo De Vries Mutation Theory)

ERK ST 9T (Hugo De Vries) FaXcAT-gehl a=d(d a5 (Botanist) g1 | 3 F9 1901
AT JARFdIaFEdl g Jiqured Tl g1 | AATAH FHAAT 39 Evening Prime
Rose (Oenothera lamarkina) faar SIRT T 19T | I Ia [a@aTHT 14 ATaT FHIASH

EAIHT TR TSANTHT 15, 16, 20, 22 FHIFSH FS€AT T | TIAT S (97T AR 79t

Sifdeel Iaafd =R ‘Tﬁ“@[ﬁ‘f (Continuous variaton) =& TIE IAadT (mutation) 9ITE
T | Sl ATAR IANRATTH (mutation) Mg MFATAR S :

1. a0 Sfdel Icatd SRadT (mutation) &1 FRUS I &7, | AFHRI FedacT

FHHTTRTR! TIT ATAR &l |

2. JEAREATHT UFpIte T4T 00 @IS T ?‘lﬁ (functional) FTITAF &3, |

3. I IARAdTEE HAehl AIAT TR A TFSA |

4. ITAN GG AUH SAEE® GAld g T ATIANIT TRgrd TUH SATaee a0
Einzal

5. ufegia &% 9qUAT F47 TP I g7 |

[a=iler el Urare] aéil Q




M S fusret Icafadaarardt fagmast st (Critism of Hugo De Vries Mutation
Theory)

ZIAT S fatert Seafeadaa=T fagr=der U Teew gaTee Ui Fel Aeredes aig

TEH T AT (AHTER J%qd T qiehes;

1.

Oenothera lamarkiana f&&aT TRTAT TSIAHT BT5eS (Hybrid) &7 9T SM@UHT F47

O HIHSTHF! Gafad T Rearrangement o &l grg, IARATAA &g |
SARAdAHT agTeae Fufaerged & M= feom e |

Ife IANATT ATHEHE IHT 3@ I T 9T & SEaes (Mutant) ATATGRITHT
AR g T (97 dY AT Ul qrEed |

S AACTTHT Teh{ThT qTHFTHT AU TLHT TEE |
ATIRU: IARATAATE ATTHT UIEE recessive &7, |

ferareenT 4.1

FEAHT ALAIA T ATAEE GHEAT AW IR | STOAT AHEHRT ATAEsle=dT SATHT
TEAT T ATREEAT UHT Gidfa o Ieafeadaat aieAT Bahel T qorhl arforat
WX FETHT T T |

gt afeada qfad et T Eleenecafebicy

gfeafa

=

Iufadq

Sl

ﬁgwm@a@mrﬁm%@(\/)mm:
(%) YTkl BT (gl TAIEH Fl E 7

() =TT grfe (3T) oTHTH
(%) g o = (%) I TR T

(@) FIHT AT IaTeX0T A &l 7
(1) BTHT &7 T FTSTHl SMSH @aal (M) BTHT &Td ¥ &Txilehl IRl
(T) BTHT 19 T GRTATEHN FTH (%) wIfr ¥ faenT e Feae ara



() SEATELY % HAETA e 7

() 9o =Aeer (AT) AT =2
(3) gfeafaa =raard (%) SATATHE! =™
(&) FEM] AAATH GRATT S FeAqeedT 947 0 TG FiohaTers & Aiiwg 7
(3F) FHTHT (3T) Jaaraad
(%) afeafa (%) AT
2. & e

() SHEATILTIETE YT THTITATS hHATThT R Sqdl ATIR A |

(@) STHET Gide®ed! Tl 47 AT arai Waged] TIagedl ¢l Tged |

() afegta AT TAT (TR IR FRE T 85T |

(@) wfAE, afey, el ¥ TRIEw Ugd q@rane faewtad wE duH /s, |
3. W{Hh QARRE :

(@) dRFfT T IAREdT

@) e T ST faster fagr

LN

(1) [ LSIRIES RS '\"'IIC'I\I‘IH Aglle®

() AT T AU (fossil and vestigial Organ)
¥, TR JIR I ACRY ¢
() FHHEDTE ARl &b Bl
(@) SETae #drs A, TEd HAEERET THETE HOT e T, ?

() SEEey HE q7g, A THa |

(&) FHHEGRTHT THIEE & & gd, IaeXv™died ATl THerd |
(3) STeehl FHTBHR! [FGTTeTs ST AT A0 TR |
(F) YTk BAIE Al % &N, qUA TR |

(@) STedel AR FaT SATfAH! I FAA gvg, TUF THard |

a3t T iare] apérr Q




IARFAAR [T Ieord T |

IARATAA FHAARTAATS HAI AT T, 7

FHTIFIEF AN ITARATT § HEA HReF 79 AT U Tl 99 PR e
21, T qHe |

TP (g AR aieAdl aT dgay g T 6 F died 995 a1
FITHT TEATE TR |

ST YTqqTEe Yl FHATHEATTT [FgTeaehl &gl ATATAT MTehT B,
ST THETH |

T TTR] HHTTATE BTAHT SITdE% (A AT ad ThebuIg T Tghdrg

SeaTe I HUHT g I T Uit TR |

feguet fom semoe e T fwfafad
AP IO AETeld

(=) feawr & TETeuey B 7
(1) e SETsuRT FHHITEE R THTI

FA & AATS ST GIog, TeTerd |

(@) 79 Mool FAGEE ATH! TEEHT
g9 THTO HE (a7, ATl |

faguert fora 9o TR ¥ J9ehl JTR Jeterd :

() F@IZUR! (AT & qfvadd Hoa
EX

(AT) % AT O T SAEHT @ IS
(%) AT 0T I@T TAHT HRI & Bl 7

@)  F9d FH{IHETEH] FIIA HIT
A3, 7

(I) TF YHRH qRATAHT A FIZEl AETed |

ke o oc o o ke
AHTR DT [dgld T SRl [Fgledld= AT el |

[G=ilaT aerr Urare] sl Q



G ARIR® Jzaan I Sfiaa ufdsan

— (Body Structure and Life Process)

EYF FSEH! SAT T3l HYATE TE &3, | UHHIUTT S1ael a¢h H1d Tl T3l HIIard
T TG | TEHTT SEEEH B B (HeR T a7H grg | AT ddee oY T
TR TS, | ATEEH GHE [HoR F (990 FUe® TG | Aewh] THEATS FITe
A=g | FSEEed Sadeeh TATE ATl AN TRIAT (a1 [haThardes Tetadh
TS, ST U9, SATAYYETd, Tl FIATU, GRaed, Mehra, Ioe e AT | Aot
g A T fRarreIeEeg Siaw yfwar 9iiwg | fasfaa Staeewr yors ST giwan
T=ATAT T YU (G TS g, |

5.1 d+d (Tissue)
fagua oot sEdiEd T oAwd TR

fa= 5.1

() AN FUEE Fel o 7

() AT HIEEH AT (=T TEge, 7
(%) Al T STl ARRAT [geeehl FEAT AHFT WHl &7 7
(%) & T I BT T S BT Tb TP gg T 7

(F)  AFEld T TATEEEHT e (e AL Al grg ?

[ar=iTaT oo Uraire] abér Q



T TolAe&ad! IRIX I3 T AT TS (HoX adhl a7 | &7 AT THEewdrs
FY 9 | SAEe® THPMTT g a1 Tghiud [qreedl gamad T H1d HUaed 7 g2
T8 | FIUEEATE § G ad haes gearad o ¥ SRR A g | s
FHUATS ATaae&d] RPN GIAATCHE (structural) T FTAHAF (functional) TTe A3 |
THHMYT SAHT SAFYeard, a9 (Ahred, dig, = T I Sl Siad qindees
TS FIUTT GRT gvagr | faepfaa T agehrira strawr 41 fafa=T #1de® gadiged Hiueedd]
FHEATE THI grgr | Sae®dl gq fafq=T Sae yiehdres goererd T AT 3=
fepfearmept sreran faf\ye fepfarmerT Froeed THE aF 75 | IHT FUeEH THETS a
=g | aefq q9T STqeedl THRAT Foarad g [araw [Hiawed FaH AN Hid
WX [I9TAT AR TIe® g | Jraedl aeAT JAede T Sid (a1 rErdrs
fe=e @ISl (Histology) 9iH=g | a€d(d ¥ SI=q v T d= g5 THRH g7 |

fa=ameuiia uw7 © U M SEAeare Siaesdl R R HA [MAIT geg el 7
et d=d (Plant Tissue)

TR FReciAT e aaedfdepl SR Tk AN I&A AT HYeh HYeh Al
FIUEED THE [HAl Th 575 | IHT HIUEwH HEATs aTL(q qrl A= | TAST D]
STRITHT [T~ FTIEE FoaATAT Tl ATNT (Ara= [hTaHeT aeaid qiee hl gra |
AT qAIeeals AAH! TP ATRHT HEEHICH T T T T T T3 (B IGHAT
fardrsT T |y, |

1. afweedfe® aq (Meristematic tissue)

AATTRT SRHT T fafaeT (hfaHe®T FIIeEHed HEl HIUeE PV (q9TST &Hal
S | IRTH HH (G 9% AT FUew I IhaATars H faared qiae=g |
frATST &19AT TUHT FIUEEATE T ety HIXEEHICH ] AT | T Tl
FHUTT Gl ANES A8, (9T ardael 84, 31 Flaadd T el ZewoH
grar | HIREZHIES PITHT BT [THISTH W A7 TPl hluas argr | AREHICH
fehTe I 27 | AT T qTed TATHH ATIRHAT UHehel HICEH, AT HINEEH T
7 RATAN HREEH TR AF TPRE g |

ferarFeT 5.1

THEATHAT THT TZHIT FlTAT eIz ed GIaT faearat wr sitaieagig | 0% garfe
FFT (et AT SOET T SAANHA TR | # g4 faeardt qigH wT o
fFfemat & 7 &7 Jear qHT ZIdT FETAT GAFT TR |

[G=ilaT aerr Urare] sl Q



(®) ufrere afEaw (Apical meristem)

AUl efg=g | fasarer ore
HAITHT el HvEaHICE qriaedrs
Ui HIWEH Aidwg | AT a S5
T ST THTHT &7 | TH 218 T
STl AFETE d@TSE, A TE O\
forearer 9=g aqw | Afq faearer N |

auqt witafedr wa o fawarar N b— v ARk

P

- _
A dea | fo 5.2 Afvegafe® aq

(@) <A A€W (Lateral meristem)
ferarert SIRT AT (ST BIh! ANTAT 4T AR HICF d=le® grar | [aeea
SRT qAT FTUSHT HIATE ig TS | fa2aTeh S3 T RIHT ARITT THE
HTIT FHATR & T ST (lateral side) Tt HRETHIAF TrfelTg TS

HivEH AT, |
(M  graxda@<l A& (Intercalary meristem)
oA STEHT TR TN (node) FT AT G Aiveaifas qw T 2 |
I TS SraddTed] HIEEH A= | T el SreAlSHhl AwlTg aaTa e |
2. & d~d (Permanent Tissue)
HieEaHIdF Tl BT P (TSI THAT THGHHT(S AT T=@T Iieora

O | T TwAHT qTee BTTEEHT AER: HIT a9 2o | faiewen i
ATHR T WS &7 | [Aeeehl PIUTATT STl a1 qrqel geeg | A1 v Sl ar
HA HIYE% (A Tl g | fasarT qrge il dedes a3 aw (Simple tissue),
Sftae = (Complex tissue) T faferse = (Special tissue) TR AT ThTRehT g |

feparFT 5.3

e : fawaATAT qTeH dRAhl ATATHA

HAETIF AT foEaTHl 10, &g, AT AT, TR, Faaiee, #9v fea, geuaes
T

() T3 faearsdl FIvE g el gl Haad JTdel Jad+ew (Sections) FTCARE |

a3t T iare] apérr Q



fa7 5.3

(A1) JHT GHAEEAls aTd TATHHT ACTR |

(3)  @T= TATEHT Teb dTqT BATHIAA TETer |

(%) FEl GHATG AT TAA JFGA AT SATSSHT TET T 197 Reaqiz Teferd |
(3) &rar Afad W FAR I Breerd |

(F) [orean HToehl el wrge TAR 94T |

HAATERA T BTARA

FeAEF TAGRT T TATSS ATATRA T IRGUHRT ANEEH! a7 TArgHald |
IREUHT fata= frfaaer dxiees! Aesl, ATHR ¥ [FeuarsT aH ahd THerd |
AATFATATAR [erereherl #ad [aerd |

@ [a=ileT aer grare] abar Q



() YA @ (Simple tissue)

I TATHT e Teb THH FIUeE (el Tl 5o | farilesd! aarae Thad
WA g | TN qvled AREAT T, WERT [a7 9T Gaardesl (/o ¥ §UgR T+
FTI T, | FIUH FAESHTAR AT Teclee A JbRF grgd | [qaars aa g&qd

TRUwr B

(37  T&HTEAT (Parenchyma)

PUEE [HAl Ibl greg | TH AwH
UTE FIUEE® Al T AT SATRREE
TG | TEHl ARBNT Tl 313
(Inter cellular space) g7 | A fepfeert
qIE® 213, S, UTd, el T oAl 7TH
qTTHT grgirl | 9T 1T A1 avq faeg
(Pith) STl T FATCHAT afd 9157, |

qTq q9T BAT SISHT & UIhISHTHT

FARTEATE (Chloroplast) 7 | I drclvllé FACHISHT (Chlorenchyma) 91
AT=g | T THTT FIATU (Photosynthesis) TIRATATE AT TATSS, | TATA
QT JATSH, Foad T q47 fawarars q&a el H1 7ed g, | M J2
[qaTEEET ATTHT TEehT HITEEH [S=H BTl ARUB! g | HITehl [=H

ETATeRT dcile® Tgehl UXwehTgHTATS ULFHISHT (Acrenchyma) 9w | Ta<
gTegIhTzed (hydrophytes) @Tg THIHT s ESRICE

nucleus

Inter cellular
space

vacuoles

cytoplasm

o 5.4 4T=FTZHT

(1) HIARTSHT (Collenchynma)

T T ATRAT BT TR ST
FUEE [HAT APl g | BITR
[FART ATTHT FAATST (Cellulose)
7 UfaT (Pectin) & FTAETESC
TRTIEE AT TUH &7 | el
PETAAT ATl gy | AT d=es
FIUSH TTSTHT T aTaer dfealia
(Petiole) AT Ev& | AH Tl
eI #1d q1g %ﬁ' Tep] fer&arepl ASTAT TRI AT (Mechanical support),
ferearers er=rhdT (Flexibility) T&TH 9 &7 | & & PIIvhIgHT T=IH]
FARTATES qTewg, | IHT el THTeT FIATITHT HET T |

a3t T iare] apérr Q @




THALAFRISHT (Sclerenchyma)

T = STFAl BIIAALHRT HA BUeTE Tl g |
FUEE ATHT, FERT T e (Spindle) HATHREET
TS | AT JAArS a7 [aRaaere avesl g |
FTITHT GTATATSH B4 | T Awclehl HITeT feorer qTHT
ITERT @TeAl 9RT (narrow lumen) T8 g7 | fa@ament
ST, IS ¥ 9Tl 9T (Veins), B qdT a3l
FET ATARU(R] TEHT g | [AHIEwhl ATBRATAR
THATRISHT IR T ThARS TR To (HIAHHT TholAHBISHT qiee [aedral
EeeA | faeardrs &= aarsd ¥ (94T ASATSH T9H HeF F &l | 9o fawarHr
A=HAT T ST faweg |

Afes dvd (Complex tissue)

Sfed dlee fata= {epfawer Sifad a9 Ad HUHl THE HelR Tl g | 4T
T 33 a7 TIET &1 AR Aew (HelX Il grg | & [aHTewal aerae
Fel Sled g7 | Frilewdl qeI F Faed T JUH [FHeeds dRhay awd
(Vascular tissue) (7 93, | e T=1 35 TPRH &S, Al TIIHR S |

SATg<¥ (Xylem) Fiber Sieve
Vessel cell tube

SgeH = Hd HUETE abl g | AT

=R TFRE] ATIAAE bl g | AT B -

A9 (vessel), 2T (Trachieds), STEAH n\1/§rsnsbeelr
®EaR (Xylem fibre) T SIS UL HI
(Xylem parenchyma) | SITgeTHel [a&aTHT
FTIA fa TUHT TFATE I (wood) T pertoration
s | 79 frfawerr awq fawarer s, p'ate‘x$
SIS, I 9T AT TANTH! (AT TEHT I8+, | g

1| Sieve-tube
|- member

N

Sieve
plate

4 Companion

| B e cell
r . P
: s

STEAHS SRTETe Gias T qTA0 fasaraT T
fafa= AT 7218 | 10(lum L
GATTH (Phloem) —
= ?ﬁ ~ ﬁ ? NN C‘—bi'_u
: ?""_(1' Wl Xylem . mPhloem

AT T A AR A sraeaes e for 5.7 (%) FEH (@) FHAA
IRl g | ol & [a9ega (Sieve tube)

FEATAAT T (companion cell), FATH TThISAT (Phloem parenchyma) ¥ FTH
®TgaR (Phloem fibre) | 4T = fa@aTel T ATTE®, W& : W1, €15 ¥ 9IqHT

[a=iTeT cerr Uraie] abéir @



IEws | AT qIems aree (bast) I AIH=g | I ITHAT TR AUHI GIAT [er@ares
fafae ST T=TS® | T\ @1 Gs=d AHE 1Y faedrrs 97 (Mechanical
support) & FY T |

(m fafer @ (Special tissue)

ferearar fata=r ferfaaa fae Fries T @i @™ fFfams a<ee e |
IHT qTlgedls [ARTE aw A | AT Te® q3d deqe® Bl JUT T
g | A T=THT g PIUEE [ShTA qAT I1F I (secretion) HTI TS | AT
drde® ?ﬁr TehTRHT B, ol &1 : TTrgeR aw (Glandular tissue) T AfFhId T
(Lactiferous tissue) |

(37 g d<d (Glandular tissue)
TATFGAR v b [hHET TATGAR HIue®d] THE (Aol Il gwg | AT
Tl SrolIgH, BHIE, 9= &, O, I, T AT Iaared Teq | AT aiee
g, TAAN T oAl ST&AT [arearAl qrgeas |

(M) AfFe®HI" aq (Lactiferous tissue)
Afdathzd qw [y [pfawer Hes HeR ol aw &l | I gd &l
TR TTY (latex) ISCHTEH TG, | ATHFIATE TH IG5, | {9, ATAT, Faew,
TR, Al ST [T dfdahed dw] q18s, |

e d~d (Animal tissue)

ST HITEwd THE [HelR Tl qeqdls STed aw s | I ST awlel Ugel Hr=rd
F TG | T T(e® AT AR (B aHH Gra

(%) Sfaafaae a=q (Epithelial tissue)
(@) ATE a1 (Muscular tissue)
(1) FATSI d=1 (Connective tissue)

(&) ¥ I+ (Nervous tissue)
(@) ghafess a=q (Epithelial tissue)

SATARERT 9O AT TGHT AEEh] TIHT ATMET TAAT TEHT FIUEEH THEATS
shrafaae o= wiiwg | sfrdfaasr awg & fefawer #oes ar fafae fefawe
FIUEE [HelR bl grg | TH TIHl BUEE qqHE HFTHT R T8l Eror |
straferae el H&A: <l (covering), =TI (protecting), AT ™ (secreting),
[ShTET T (excreting), A (absorbing) & HTAEE e, |

a3t T iare] apérr Q @




fearFaTT 5.2

929« SAfAId TR AAATRA T

STTETT T« HEIHN BT U T, BRI, TS, FHRIEAT, ATAISH, AT T
fafar

() TILT HRATA HERTh BIATHl T8 BEATITEI |

(AT)  HIEATTR ATTH] ANTATS THT TATSSHT QT Teh G197 AT TETaY T HHRIEATA
BT |

(%) TAESATS GEHaAH TAGRT AT TE |

HadlEd T OARE ;. GEHaed AAGRT ATATRT AT IREUHT BT (oA IATRE <
FEITH] JEL0H T FARA TR0 |

FITHT THT T HASTSH AR AT qrqeArs 9 fafae arrar argd afees |
e HETdqul SAATAaH e (MR B
()  U9HE TATTTH (Pavement epithelium)
(&) EF’I%IW SMIATTTH (Cubical epithelium)

(3)  HIAFR SATTIH (Columnar epithelium)
(%) TeAaTvgeY AfATH (Glandular epithelium)

(37) AR gfuaf@® (Pavement epithelium)
THH™E TeqHl L We &1 dgdsiid Flues
ATIHHT T [HAR ST gl | THHT hIUEwh]
THTT TE A g9 | q9ers SErd Sadfead
(Squamous epithelium) I 93 | AT T=IeeE
2 (covering), F=TIH (protecting) T BT
(filtrate) STEAT FTIER T | AT qwqel He, Rl FARTET afaespt anfe<r swaver
EEISEN

e 5.8 Gwae Zfaaferan

(AN TR a1 Ffewa AT (Cubical epithelium)

F[qFA AT TATHR (cubical) FIEEEHI Th TAA
FifepuR Ffersa frafaaa awg | 79 YRS Tare
fTrenfirrerT argirgs ufwr T faswra afeerer fafa=
TATE®, TATIHI [T AWT ¥ CaTaddle®  ael
&9 | TFS e, FETS, 91 I AifE e |

()



(3) w@w a1 FER AR (Columnar epithelium)

AT ATHRHT BIUEE THHE HFAHT 8T AT qw]
TAH §rg | TGHT FIUEEH Uh T3 98 W8l 573 |
| 0 ffermer A T ARl wATed e
TATSH F1T TG, | TATFRH! T {9 AT, AT i 5.10 e Efiaf
ST 19 T AL EEAT TS, | TAH HEd H 919

T T H& 2@ |

gyl
‘frﬁ
13

(§) TewgaY UAfq@® (Glandular epithelium)

ITRITHT UTSH UTeaelTs I1d STAATATH FITel bl T, |
TET FHUEEAE TAR ATy @GR SAATATA
qAMvg | AT FIIEEd TERATS ATTITF I gHI, TrolTgH,
RHd, AT, 9= 79 STl IaT98% Icaed Ta |

(@) HEA a1 (Muscular tissue) o 5.11 TTRgeT SfUatema

e TR [ ARTHT GFa ¥ el STl e gcae T b TehRehl
TeAATS A T AT, | AT o], ARSI AT AR A FIgar PIUEwd!
THEATE Ih g | TGH &I FA ERAT = ATIA 8l | /g df A
TbTLhl & -

(1) wgareasEt a (Skeletal muscular tissue)
T T ATHT ATHR BT g, | AT TGS T BTSe®dT aMqux
WH Ty | AT FATST qw (BTE) A (HelR THRAT =1
WW|WWW&%WW@|&
T(ewHT el ¥ el gdiee favar | add a9qdrg
striped muscle 97 Af=g | AT TIATe TTHNATAR TATIA

TH TR TIATs W@reg® AGd (voluntary muscle) T
A= | o 5.12 HgFTTAT a7

(3T) HEHT HiGe dq (Cardiac muscular tissue)
A1 T HEH AT A @H g | A R
G ¥ Ba T | TH GFATS T BRSH BRI
HEHT IS (1T 875 | Aol TTd 987 T | T8
I gae® NS | AT JiEd qedTs SsglaTar
TATSH Al | i 5.13 ga#t AT a7

[ar=TToT creIT Uiaie] abélr Q




(%) faea |igd @1 (Smooth muscular tissue)
IT HIGA T (SIved ATHRHT HIAA RISaREwdH THE [HAT aeehl
TG | AT Il FIUEEHT dUTE® aad | TG AT foedll 31w, |
T YR e ATHIT ¥ ATRTRT FAT ARTHT qTgvse | o
foraTereh! qET ¥ Tl STEAT ASEEHT Ii A& e qTgrg |
AT AT T ToAR TATST Alhad | T TS A To5H
HEFA (involuntary muscle) T=1 A |
o= 5.14 et
() T a (Connective tissue) "G =
STERAT T fafa=T YohRal drces qdT AeEdrs siled awiars
AT v 9w | TR T=IHT FIUE® GeaTged EaH T ITORHT Aarsdl a9
ITSHT hiTTHT grgr | TATST dAvcbl T FIH INRATE T, HIT T drclgead
FrAFFT FAH T 8l | A TeEHT FIUEwH (= @l T &g Tadls
FHMTT TM[e® (Intercellular space) =g | 1 TITHAT 31T a1 XA TETde®
ARUHT e TdaTs HicH (Matrix) w3, | THHT 91T, HIgaR T @i qg7aA |
TrAF] TAETH ATIHT FATST TrqeATs AT THRAT ATGA Tlehes; |
FATSAT v
gEal 4.9 dfqdl §.d. 278 (bone) FIE! &TS (Cartilage) ¥ (Blood) fd¥H (Lymph)

ufvdid 9.9, utgdlg §.d.  dved faTmi=

()

)

(&)

qAH @A a1 (Soft connective tissue)

TH FAS T(aEHT HUEE geAb [HAHA (A T@ehl grarl | A deqaedl
T TITAAT 8Y /TATHT HIEaR T HIGHT TEhl G5 | e aveweddl HITaf
&Y ATATHT foreetl qaTd HUSRY HUX TRl g7 | AT dle® AXH [RaHET gra |
®TEad (fibrous) ¥ TEATST (Adipose) T FRH FATSH AIE® T5 [FITHFT o |

(i) wTEsE FFISAT d=d (Fibrous connective tissue) =
T T EAFT TR SANSTHT AT °AT JHRA HIgaRaTd

SITEUR bl gregrl | BT THRA SASURT FATSI qlae
BIATH, TreefrehT [E=rT AT Teilehl AR TEwa |
Gfaal FATST qw] SRIRAT T AT AEART PR v 5 15 grzarer @it amy

[a=iTeT cerr Uraie] abéir @



AT T & | TAT TR TTgaR FASI qw Alvebr @IeAh] 87, | T ASTBwdATS
ey T AT (G TS | T YhRehT dvclee [T, shelsl, Ui, Higaefr sfaeer
IR TS | AT Tl FHA T HH 91 T | 8T8 T Aigaeirars e wread
A |

(ii) ufeutst §asTt a1 (Adipose Connective tissue)

Gl A T(AT BIZaTH] AT FH §e |
THHT FTCH @l a1 q= 7H Gardel aepl o

g | UREATER T TISUTST v AHehl IETEXT & | X‘k
A= SIS | Ufedrs d=q 9l ardr ar .,’ » \
ST SRS FHHFTR! FIH TAHT AT ATIHH
Fe=or T Hewqul 1 T |

—

A
'~ A:‘.f“ &

(@ ST §US a1 (Hard connective tissue) o 5.16 gfgwisT @arsdt a=g

ETS T HIHY BTE FeT FAS qrcavaiiad Ted | 4T AR
TAEEHT el TS ACIAZE (osteocyte) ONYOLEX | 7
af™s | ETSdTg dfeReTe UTdal heelil @lebel o "-,'&‘3_ e
g7 | Sdq Pmediarg Afesifecan wirmg 0 7R 0
FTCEEHT FMwa q @l g | he ar | )
UHEH FS] g7 | HIEL BIS, ATh, HA, HUS, AN
STTAFT faF ANTHT T ATHT BTSHI SIS I TR
T, | T RRHT o ASTeEHT TU TS S,
T =T (shock) AAEATE AFg | o197 AFATATHT
TART FIHRL ETS FAMTTT A0 &l foreqr
FET &4 STy | ATSHI, BTGl SeTed AT
BISE® &Sl BISATE aqHl grga | AT FATSI
TrIgEd RS [ dieedrs sigd T 47
HTH T |

7 5.17 grgst arawd aFad
()  aIA GO a1 (Fluid connective tissue)

FEl FAST q=dge® qid ATLATHAT TFhT gragrl | AT WATS declaeec]  QRIThT
faf=T gureiiesla= HATSThE! H1A T | A1 drleed RRAT Iae T Had
TEA | STe&dl ERAT Tq T favd T 38 fHfausr e d@an aee
el

[ar=iTaT oo Uraire] abér Q




(31) T (Blood)

S AT AR FATS Tl BAHT IERHAT T8 S | Red blood cell _ White blood cell
Tl fafq= qa9are SRS Uk TRTATS el ANTHT '
TATSH HTF TG | T 55 Gfqerd @reAr T 45 gfaerd
THABT THR STAehl greg | TATSAT 90 FieTed Tl T 10
gfqerd 3 T=Td MAeR a9l &7 | WISHTHT iUy
fafie dives o, goirsd, BHiA T 47 qaTdes Ud
ARTATE ] AINTHT TREET e, | TITAT T TRTHIY, L\
AT THTHTT T widerad T AT TebTehT Ve grgr | White blood ,,,dte,f‘;[“m"
AT THABITAT FHEAS aveg | THeb! Aaael wqer

RIRIETE Al g 99 6w dbRsE e | foe 5.18 T
Tqd RRFT [afg= ARTEEdre FaTeSeAFISS
TGHAT TR RIFFF [ATIS, | TAT T FARITS BTHHRE B[S 7L TG, | Waoaded

IE ARTHT STSATE WA a3 Aleg Wadrg ST+ Had e |

o) & (Lymph)

TAMT qeH ISeM X FASIT qelels (o =g | T8
FHNATT g3 | TFAT WToHT T (FhTarse & | AT STet
fafqeT TTe® STeT TTd T a7 A TFITATETE SR dTeelehl
AT ST TATTHT AT AR o (IR &1 | T Avelabl
qTEOT AT, GRET T FAT SR T 1 T |

(&) & d+d (Nervous tissue)

STRIhT ST [aTA A&l (M (o,
TSR T T FASA T deqeATs &g =]
A, | T TR WA WA THEAE STy
RA A5 | g =1 <R (Neurons) o3
Mo vl &7 | ¥ ddrs RINaar
ATHE FATST Tl A€ bl e |

Dendrite

Schwann cell

\\ Myelin Sheath

Nucleus

fa= 5.20 &<

A AYEGT T FW (Neuron or nerve cell)

AT JUITEATeRT FeISTwaT AT UHISHATS =R A5, | TIaT FRIAHT [a=ehl HIUeATs I a7
(cell body) Awg, T @AY THI g7 | AFATE [AEBFI TIAT | ATHI BTTEATE TR
(axon) A3, T IAT TSH E75; | TS IS (e grebebl Ui gvg | e aqaTe
fehedT GraT eleEsdTe Ivgecd (dendrites) IS | SvETgadd A7 T HIUEEATE

[G=ilaT aerr Urare] sl Q



JAAATATS ATSHHH TATSS, | T JAdSdE IASTAdAls A7 A HIUa&H
TATSS, ST © BT G2l = ANAT A I Al YISl a7 gETg HiEqhard T T
ETHIS HEdd T | AT P FRHeEd T SR T 9FE £, |

Sl T

1. feww sweew @ gaw 5w faew (V) amewE
(F) HIYEE (TSI g &THAT HUH Tl TR & 2l 7

(1) Sea a1 (3AT) FATSAT T
(3) T aq (3) HivEeHTa® a
@) AR ¥ e ufeeT Aeiteser M IdeHT g awq & el ?
() Sy fefrafaas (3T) TAATGAR v
(3) Hgarged ferafags (%) PR fefrdfaas a<
(M) HiveeH{ew T fawarer & AETHT g7 7
(1) STRTeRT THT (AT) IS FAT BTTRT THT
() FIUGH AT (%) farsarerr e AT

() AT EpRtuic
(%) HE (%) wITEfemaTs
(@) foeare AR a=q % HTHHT AT TART T 7
() forsarars a0 aATs (3AT) @HET FATSA
(Z) 9T T @I oA T (%) faware e aersd
2. Wﬁf@'{:

(®) TAATs T FASI ae] A= |
@) ferwarer T FaET ST Afg &a |

(W) ATAATAH! 9T FTEaT dal &1 ATSH |

(&) STeaH qdTe Siad L&l aw A, |

a3t T iare] apérr Q



(<P)

@)

TIATFRTGHT T BRI HI

AT YR I ACTR :

STaT YT 9l & 21, SaTexvraled aTed el |

FAETT Tl T S qAbl AHID] IREXVHEAH FraE FIT JAR
THETH |

Afveedlcd dqars FEafed o THa 4 |

AT T WAH & Bl 7 AT FA TPRF g, BISHAH IaT@0ded a0
TR |

ThAT-hTSHT, BT hISHT T ULrhIGHTRT TR (o TS Jcuhdl HIUEEd]

AT FAR TR |

ghrafaaa e FeE deted |

STATA Y bl JhRE&chl o Er SRIRERIE] qrgd M el |

faguel o et T T Jehl Iav (Gard
(&) faguert for afe=ma TE |
(A7) TorHT T@IZUHT ARTHT ATH deTa 4 |

(%) T9 TRl H1T TCTEI |

(%) foreamar a9 Tl A dETEd |

faSUel =T adid I qAH JeAewdl Ia [Gerd :

() [SSUH AEA Tl qTH d&Tard |

S ~ N ~ “ ]
(&) 9k drq 9T Teb UHATIT APl ATH 3
Eed |
(%) I dIeEH U3l U3l F ATl |
g. T

[a=iTeT cerr Uraie] abéir @




() I T qTAT T [GSUH TeAeEH IaX ACTad

& g

T
(1) feguer fa=er afesrd TR |
(wT) o AU F, @, TR AH AR |

(%) &, @ T T ANTH F AT |

5. gRIIsTer @i

AT AT JTA T TN T STATARHT Ar(@eeehl (=7 STATS el T FETHT

g THE |

[G=i1aT aeT GIaTE] ahélr Q @



HA G &Y JUTTST (Human nervous system)

ETHIST BTHT aXIYeh] ATATARUTHT g9 AREs ¥ UNRadHeteed! aieaT Fadl a7el TSa) ¢ eTal
YRRPT Joheh AFEB(ae oA HALU 873 aral, [a=mR THard |

BT AR (a1 [opiaHepT a&de® S | T4l TRITHT T8l AT, T dw T AI&TSheh!
TIA ETHT aRUY Tl A AAeedl aICHT AHFRI fove) | Aieqere SRReHT I
HEEwATS (M T T FoATAT T T, | AXS eI ATATARUTAT g e qieariel
Safsrd 9% wfdfemar s@rsst | a9 Far o 49 fEfauer agees a9 faer
TN JUTET 5 T GOl &7 | Fsaee a9 JOTciehT amfesl HEew® g | e
IRRITAHT AGIEE(TD AT THHT ATV AEqSH, LT T T T(e® [HoR T
JUITEAT S{ehl g | HIAE T TUMCATHT Tg el [afqe ATTee ¥ {qrilgeal wrdept AT
ET JUITEATATs e ATTET faars Tuer g |

1. EAD] LI JUTeAl (Central nervous System)

2. afehee g JUTEl (Peripheral nervous System)

3. qAHIHE g JUTAT (Autonomic nervous System)

T JUTTAT
v v
T T JUTTAT Tfhee S qUTTeT HTIHEH & JUTAT
= farmafes| | wafarmates

1. % &g JUTTAT (Central nervous system)

TS AR [ ANTHT T8ehT STSPIENg TATFH ThieTUep!
AT JUITCATRT ARTATS sl T ST JUITeAT AiAw;, | AT i
T HYHET HeR gl grg | Heald g YUl =R T
AT T bl &7 | =R T TUTATR] ATIRAT
P 2T | AT AT TR 873, | Feald AT JOITerr
fefatad g5 9 fHeR ave ITes &5 |

%) A&k (Brain)

(@) YT (Spinal cord)




(%) |feTsw (Brain)
ferarFaTT 5.3

TENE WG Q1! Al T TN ATeqohdl AqAT ATATHA T1 Aleqaswmat [@fHe HTEE
TR=TT THER | HTavTF TR (eTHF TEINT [AqgIeg | ATt JIRHAT FETHT THE TS

BAHA T |

TTIHTH] ORI TEh] Brald T TOTEATH
=T AT ¥ AT eddl GUg WiETsh 21 | 7ol
SRRHT THU A&l FAred T g
TS | ATSRATE 19 Tl fFeatiel gTehe!
T | 9 dedls diA~g di=g | SRHTR
(Dura mater), 91THTEY (Pia mater) ¥ TFATZS
T (Arrachnoid mater) HiAwISTeT A
qEe%® & | SRHIER @R (AT TEHT SMFuR
WH Feg A UTTHTEY HIETShehl ddad
MR EH §5 | WFarsg T IIIHTEIH
fer=rdT @il 313 Teehl g7 | I @redl SIS AT
%1< (Cerebrospinal fluid) AT, | THT ERLC]

fa 5.22 afeasr

FTH Aleqhels GI90T ¥ FET G&TH T4 &1 | A7 911, @I, Toebrt, Hitad e ave

Fohellgd ¥l gerd 2l |

AfeTsped i fafa= ARTe® S 99 99 T6R B

(%) 3 AfeTsF (Cerebrum)

HIETShebT GeITwaT FeT AT Gell HIETSh &1 | el HIeTshebl 80% AT AT &7 |
IT qAT T AT W §§3ﬁ€r HAATHR ATTHT (cerebral hemisphere) fasrierd g |
AT SAERTIATHRRET ATl AT (dorsal) | el F=RT (fissure) & 35 AGIATHRATS

FEATTH T | AGATHRD] ATl AAE oI Tl &g T AdGH &AH

TSI | S HIETShe! ATEdl qag @l ISH! 2 [HAT 9T I TS0 8w | Sl

HieTshel SRR fafT Friewed! GoaTed T MawI0r T | TG AT GoT Aieqehel

T 7 FEE MHEAER &1 ¢
- FTEAT 9TET IS |

- ST, TR 9T GATSH Foarad ¥ A T o

- =, =R, o fasr T e T

[ar=iTaT oo Uraire] abér Q
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- fafaer fawarepr faeeraor, geeror ¥ afasranft T ewarer e 19 )
- YiEdSRRT AR ARTATS 9 AT T |
\‘ﬂld:l HT?QT ﬂ%jiid (Coma) AT H ‘:lj';f NESN

Tl qfeask (Cerebellum)

AT AlETSh AR A0 SAT AT &1 | T qRT ATshebl 10% AT ARTIH!
g5 | Al A1 ARTShH SIS T HGAT ATASICIH! AT TSATST BNTATHT AT
STET AERTATHR ARTHT ETHT TeH &7, | TGS AT HIEqh i, | THH! afT
T ARTHT @7 TaTd T Ry AT It 9a7d 875 | A9 (Hetatad HTaes T :
- I AieTske aTaRen fafaeT srdeEerg e T

- wrEaefeT ATAHT FATSTHRST HT T, |

- [ESE AiHEH SRRHT AaedTdTs AT 6, |

- TfsF =edrs a9iq g TE |

- wHrEaeEE &M wEH T

Al ATTSFAT FE AN MR A=A AT g5 ¥ W@ogh Aadl qdR T8 |
IT AITGITATHT AALAT & | TR ATHT ATETHHT A9 T gal Tl [uehl /e
fegar @afes |

HIAT AeASIeT (Medulla oblongata)

HAT AATTET ANETSRER! Tecdl ARTHT I8! 7 | AT A Hebl ATAAEl ANEE
HAH! T &7 | A1 ANEEHH g SRl (Pons varolii) T A& HiE@6 (Mid
brain) &1 HTH FEFAT T AIETSHa= Tl HIH T @l |

HSAT AATE] FLHT T U SARTATRT [o=HT T8ehl g7 | AT Sval S&l Al
HATHRET Erg, | THeH! aAMe] g I (oA Tqg Gl @Al TS g | AT @OHTehT AR
ATTHT TN RRTHA FINAH ATHE ATATE ATMeR (bl g7 | T80 A toa® w1
(Involuntary action) @Tg =0T & | HGAT ASATISIHT =ATE ARAT A HIALRT
T H 873 | HSAT AeATSIerH &1 Arfafad Fres s

- WAl ASAGI CAYYard fRAar e TS |
- I Il T, @, Be8s 9 T @R ol FrEdrs (Mo g |

- TEd Al GERATS ¥ ke F T |
- J9d gHM, qTEE I T AT 919 TH Hqed TS, |
- HEAT AEAGIEET AT AT I AAFRT Towd FT &7 |

1aiTer aer Jiare] abérr Q



(@) qUHT (Spinal cord) Brain stern y'

T HEIUSH! [TATT TTHI  Spinal cord 3F .
S o q Sensory (posterior)
T3l ATHT STell ST&dl adla qUepl Vo - 72y oot —
AT 27 | AT AGAT ASAZITTER] e o
HaaTe qE TS FTSH G AFR

AfdFTTA (Lumbar vertebrae)
N

Molor nerve
pathway

~*~ Motor (anterior)
/ root

AT Eg | THP! SA(E AN a Back
= _
T &v 9 FAT e @erer vk | o -
= c A - _ . Caudaequina . =A< Spinal nerves <= Disk
T8 | TqATS I HIATdel Qrebehl & - Vertebra
g, | AT AT 45¢cm ETHI T 2em ‘; - Spinalcord ¢ Front
ST AU T, | FLFAT A fa 5.23 gger

fafq= 9T T Afeqshpias 59
THT AT AT TAT (reflex action) T Hwaebl HTI T |

&g AT (Nerve fibers)

A HIHT THAFee (Al T T a7g | T dedaed] T a1 AfTshea A1t
HATGITATR FTH T | BT ATIRHAT T T AT THRFT g

() THE a1 §7q &g @1 (Afferent or sensory nerve) : I8 oAl (nerve
impulse) KIERIRES (receptor) @& qies® ar YT AT T T |

() THIE AT H{@Y & 4T (Efferent or motor nerve) : THe @eR a1 I (AT (nerve
impulse) @Ts ARTSF a1 LFTATE TRRFH fafa= IR =18 %19 TTE |

() @Y A (Inter neuron) : I YA T AT T HIEX Y HATs S T
T Y TEETE ATTH IASTHAATS e T CATH TATSH H1d T, |

2. 9y g qUTTAT (Peripheral nervous system)

T T TUTEAl T INRET (qIq~ ARTEE =R

T & JUTedls AR & 9orell 9id=g | a1 &1

THEEATE Tl §7 | T THIEE (&hehl STAH] ATATTHT
Y TEEE 35 THRH 5

ganglia

(®) A & [T (Cranial nerve)

AIETShATE Ehe! T TEEATS Hhiadd T T&T
A, | B Y TEE% 12 SeT g7ar | [ariesd
AIETsF T TATSHHT el [ra= AEw foal, T,
FE, AF i T T | R 5.24 3BT &g U

1GTeT oI UIaTE], GO Q

nerves




(@)

WEAA T @1 (Spinal nerves):

QUHTATE (b T TMATs TEAd &A1 -1 A | TeAd T s 39
SIS 79 | TH SR (A= AR T FLFANT IASTAT TS T AT HIH
FI TG |

REat i C DI (Reflex action)

fa7 5.25 srTFT ferar

FiecTehTel TSHAT [ETaT B R TgaT qomd aTaed qEHT dagl | e drl
T T THFI BT 223D | TS THRHT HATT FIeE eMHEE gl THEHT
TRREHT el | AT TN A=A et § yfdfemar sSerssr | a9 g i
F AT T AT Bl TG 8al IRRA @rsd gad e gfdferarars
T {ohar A= | TBT ToRaT GUFTERT oo g | AT@THT el B T8
ANET SrEn (v af ST foRam &1 1 SebreT foham gaT IasTl & JUTTetiehl
@ﬁﬁﬁﬁ%ﬂﬁﬁ@,ﬁwwmﬁeﬂexmc)m,
S : ATl A% GaT g A [HATHT (a9l 959 875 |

qTaE — TR T T TG ATATERT aRadders Jeu T
I T —  TIhaTE UHEATIR @ar ool &Y
FAMdES TG — qUHEATH AT Td IATAT AT T AAT F==T T T

Hlex WEfa™ aH=g T WY

Hax @@ —  JEEATEE WA IO Ao S
THaX —  IASAT qre wiEaef

[a=iTeT cerr Uraie] abéir @



3. T (10| qUTTAT (Autonomic nervous system)

TATY JUITCATeRT AT STl A, FARTTAT, TRl STl AgTewed! qeatogd Fraewal (M=
T, | T WRTATS AL AT HeE AT Tl A5 | T hebl a1 Gl Aa=aqraT Araaefy
¥ (A=A IR AT FT I T, T9H 35 ANEE grgr oA (AFTER S

(@) fararafes &9 qoTElt (Sympathetic nervous system)

TIS SERF! ATHHF TEhS ATLITHT THAT AR AN FAR T | TS S
T RIRITHl TAATE TETSS | F ATHEHEF TAT §aT TRIATT T HIHl TG
FTUX FET 9Tl ITATEA 9 FEART I, | I MAebl FANTATS FSirael AT
TRET T |

(@) wrtaETafe® & quTer (Parasympathetic nervous system)

Tl faraTafas T TOMEIe! TRREe Ua B e | T FIFN d8H T TFq=rT
UATSE | ATHHF bl Faed] [Higualsg 9 e T arduedrgehl idqars

JIATT ATEITHT AT Aed T |

[arzireT eI J1ave] aer @




Sl

ﬁ'{wmgmﬁaﬁmrﬁiﬁ%@(\/)m@m:

(<P)

HiA=ISTT (ATfedl qedare (AT d8) TodHl Hed &T H¥ Fel af ?
(3T) 9raHIey, l\'<|c+~1\|ss+q|¢< T GRIHITAY

(1) TRTRATSSHITEY, qTaHITET T SHITEY

(3) WRTFIEE, SIFITER T GIHIET
(3) SITHITER, WRIHFTGSHITET T I
TG JUMATR] A AT GRAAT TS g, 7

(31) T 34T (3T) ATEA

(]) TeTH () Sglecd

(1) ShiTaH (3T) ESTTH
(F) TFH (%) HEAT HASAGC]

IR [ ARTeme AiETsha+q @ay " A1 &1 2l 7
() HIeX =Yg (3T) T &

(%) TaTEfeaT (%) HIeX T =<7 g

ATFTRT foRaT ST JUITEATehT e AT fHa=Tor 1, 7

() A (3T) FRTAH

(T) HSAT AAGA (3) AT e

FoT faRe

Al HITETSRAT Heqdds ARMT HIAE d=dq (Coma) HAZATHT &+ |

ATl FAETATE ST T AFEATT BT 8 |
AT ARTHHAT FlE ANMT WR AT AT 57, |

UHTATS AHTH FHATRN Feg T, |

1aiTer aer Jiare] abérr Q



3. W& AERY :
(@) HiTIA T AT A
@) FEA T HEX T
(M WEH T qEadH
(=) fgwTgies ¥ aRIEEafas T gumrer

4. TR JIHRT IO ACE
(@) WfETshel T o aare fafa= ARTEEd ATHE T |

(@) HGAT AN & HTd e, ATEAT THE |
(M) AIAIHF TG JUTeATS & 1 T, Ferrafed aoi= =9 |

(]1) ATl AEAATE GaT THRIE &Td eaTssl, SH AbTe (v el gva, Ferafed
FATH T |

(3) T YUl STy A8, TAH THRATS SIahHT qUH THR |

() AT TSR, ST AEqsh T GEFATH Fe® deled |

(@) AT AFET & &1 ? TGR THRT T AT [aFT= TRTHT ATHET THeE T
s ARTh] BTH elad |

() AFT FRaTe IeTeXv™ied U Tl |
(vF) fegudl o o T AIURT geTwl IR AETR I

&) ferawr agfed qEEHl ATH
TEeTary |

() &, @ T T ANTH HA TR |

() I AEMHAT FACYIE ATTHAT &
&g 7

a3t T iare] apérr Q



5.3 WA A qUTT

(Human glandular system) e Hypothalamus

T yeRET fafae uferes geA | Al ' S
trIeed TRRATs ATa9dF JTaes Jcaad
TS | Uiegeed gHIE, IeallgH ¥ Tde®
IR TS | AT FgragEd gTHl aTRe

Parathyroids

fafge frarearaard qes aqrg €@y Thymus
ET HEd TS | ETHT 9RIRAT el fafae =
Ufrqe®sl THEATS Ui Tl i, | Pancreas

(islets of Langerhans)

Tt GUITEATETe IATed g ATdesed ar=,

g9Aq, (AshrET ArfaAT AT THA | S
Yfeorewel JEATE T GraehT ATERHAT Tres by
i‘sr’ [t g7 Fergad (Exocrine) ¥ Wg
qellfae™ (Endocrine) | S (T:;t;?

\

(%) T ufa (Exocrine gland) frg 5.27

TAIFT Afeaeware HepT @ gad T

£3 TEIfeId TATTHT O TS | T8 TeehT ISRV afger ufer, =amer afed, @ it
A1fe g | AT Ulraeare &bt 30 9=, MShEa alie ST&dr Sirad Gfeharar Hewaqor
ﬁ'\ﬁq?ﬂ Togd | I9 AT SIeH aiq g IH3 STHA Sifq® IURE (Biological catalyst)
BT HH TS |

(@) "fifagm af*a (Endocrine gland)

Tefifafed ufeaer ara T 7@ T fafag e g1 fafasr ammr =rss | agars
FHM A5 | A eHAT TERE BT T FR UfEEH FIATS IJANAT TG | gHA
TAE UTeaTe IR &5 | X TTH H &A9le IRREH d ANEEH &3 |
YA EHFATS TATATH FATGRTdT (chemicalmessenger)ﬂmlﬁ_{ﬂﬁ‘]ﬁ"q, RIENESS
e, ARTATESS Ui, Tgaa e i Felliae ™ qiraees g | a1 Jfegare Iediad
EHME®H! AEATHT UCaE ol IRIRHT [ THEEE ATSsH | AT eHTeEH HRIT
Fig [IhMEHT qEY T, TS &THal 9dg, ¥ [aia= [piaHes IREs daNasH |

TAGerT qiraeesdl THE MHeR Tolfderd It Gumel aiel g=g | g6 Aaiiae
Ufeared a1 2l |

FET UfrTewel ICATEH T Hel T8 WAHT TGS ATHT FTARITTHT TR A el 7 Fac
AT &3 BTH T TATTHT ATSH | DIfehaTe ¥ TATSH &l TTeaIehT IITeX0 g | T
Ufeereeel ralTgH T EHI ool IATET T [avles i T & |

[G=ilaT aerr Urare] sl Q




g FfEE frTE o

() EHAH FROC MRAF, HAGEF T AAAANAE [ 87 |
(@) fafa= sTeiTewedt HTAg SAtTd T ¥ = T H S |
(%) &S SHihd T ATS JAATEA (A=A TG |

(%) AIGET SASfTe Torehr faera T |

(3) WM IS ATl g T |

(F) EHA IRAT TR T FERIGHT ATAT el T |

TR ¥ AP ufver I Ufer 9189 TIMH ¥ JATed RS (AFTarad aiieieTHT
TET TRTH

qefifadim ufex AT 1A & IeaTied &
1. fregedr ufer HieTShepl AT TRTHT afg eH, IRF g
2. AR5 Y= RCIEIEE] AT / ARTATHIA
3. ARTATEES IEMHT ATRIZS ATRT AT | DRTITSR TR
4. ufgAad Ut feTTetTeRT ATfereatr AT ufgHtaT
5. @TEfHATS HATHTITART TS ARTHT T, TR
SATSTHSD] AT
6. TMMATSH TERT Teedl AN EACIE=RIE]
(a) ATSHIT (testis) & (Oestrogen)
(b) SAvSTETA AISI%d (progesterone)

ﬁ'{ﬁ?ﬁ ufe (Pituitary gland)

foragadT ufer FTSPT T TEA ATHRPT g7 | AT U GURTTT TITSheE! Teeil ATTHT
TEhl g | Head: I IARE A (stimulating hormone) ¥ Elﬁéf g (growth hormone)
AT TS, | AGATS (ATEh gHITewdl HeX 14 qNRF JdT AATGH dfg THHr a1
% YTIEedls AT T i &7 | T8 d% o YTeqewebl Hr FAreT 7 =0 T
T, | T TIATS Rakc] Tt (master gland)“l'ﬁ‘[ A= |

3fg FHIA AAFH qRINE TIT AAGE q1g TS, | T(G IaT SHIR Fcaed FH FAT
I AT IESH! §7g | STHaTs SANhH (dwarfism) HIFw3 | SRIRAT AT EHSH! IcATEA
ﬁWﬁWﬁ%WWIﬁWW(giganﬁsm)ml

[ar=iTaT oo Uraire] abér Q




AEEE A (Thyroid gland)

IS Ul qaell ATHRS g7 | AT Yied BIEHT ATHAeAlhl AT T oAl ARTHT T
THHTT AT BIAUR TH 73 | o TLATAT ATdeedrs GATel Teqebl qrael [heeirer
SEH &g | AT gl A [l gHiAes Icarad T, o ga © s (T,),
AIEATATST AT (T,) T PANHEIA |

ATERIST TTeael ICATE T ITEITHIT EHIAS SRR BT [haTHT A& AT AT
aaifeer afg ¥ e e | ATeRIieR g HIAHT BT 65% ATATET gre | L ETHT GIHTHT
AT DT AT FATAL TIS, | BT GIHAATHT AT (HATSUH §7g | ATTTS BT FHIA
ITEES U AR ATIS | TTATS TS (goitre) A= | ATSTRIT FHIAHR! FHI
HUHT QRIS TAT AIATGE ToAd] g1, BT qRal &, HH qrgA1 AT, drell dediad ¥
@R G151 &4 g5 | ATSRHTA A a6 ATAT IJUTT=A [sharer e | Acatde qigar
FATRIAT EHIA TIAHAT T AR FAATHATS BTSHT TR JUTe (deposite) T TTAHT

AT HIAT Feel T |

WIAE LSS T (Parathyroid gland)

RTATERIEE U ATEIEE U1 TRITE @ 579 | (THIe®  apzoize —=0
TRATET 7 | TS ARTIHT ATHE gHIT FATET T | TGl i 5.8

[T T ETSHT FMMTH ATRTAIR T | ITAHT R THERT

HOAT Afg TG | AT EWH T ATHT TIER T TAAITATHT Tl g7 | AT EHIT W STUHT
TIAHT FNfATHET AT Tag, ATl GForvsg | a9 Fawarars [@a™T (tetany) 93 |

Q’FET-F'T ufex (Adrenal gland)

ufgaa ufrar g fHAitaTer wifaedl AWTHT UH THHATAT
EO | Tfgadl Tieaet Qg gHid 3 Hidad gH IeIa e | (

TfgHATdae gHIAe ATHEHE Gl FACITHT FHAT T TGS, |
FETT EHT Y EHTRT HTH I T | TgAfad gqia aal
HUHT TFTAMT 9 g7 | UgAiad gHI &H JUAT FHAR &,
TFTATT T, FeeATpl |7 FH &9 ¥ AThaThl an 873 |

WTEWI’ET (Pancrease)

TSI ATST WIHRART SRIRBT FeITwaT FeAT AFTHEHT Teh &7 | AT Je ATHT Igifguafa
GASHHE! ATHT TEHl &7 | AT 12-15 cm &THI &7 | T8 AT ATF T8 ¥ gHMes
T TG T gAT qqelg tAtaa ufedr afvg | a9el IeaTe T SATgiRanias T
fafae forfaweT ggHe® g | A1 SiTeHe®d qTeAT Had e |

[G=ilaT aerr Urare] sl Q




ATEHATSIA IR TH TAFRE T A
FUA THAFH! [0 HH TS | T
fafrewarg uremmifafes gaia afq=g
AT ITAAT TABISTR! AAT (7= T
A TABRTAA TTHT AR AT TRSS, |
RITHT THIAT FHHT HTAT WAHT TebISTehl
AT ¢ | T& AqLTATS HEHE Al | AT
HALITAT oG] Hih o=, faai = 7 forareret fe 5.30 et ter

AT 9GH &7 | (RIRHT gefda el 9UHT

TTHT TABISTH] ATAT TG, T ol AAAATS by AT, Terd, HIETHETT ANE F73, |

TATEH (Gonads)

fa= 5.31 mATgE
TRTHT & ATSHIT (testis) T AIEATHT & ATSTTA (ovary) T THTSH A= |

(F) HAUSHW (Testis)
qEYHT Th1aH (Scrotum) AT Fe(A¥ TEH T ad AT JIeEdls ATSH T
S, | T AT IATE T{HT T SRR (Testosterone) TTHEF EHIT FJeTaH
TS | SaT BRI 41d gearad T ¥ fgelrr Sgfre v, S and, S osred
fagTTeT gig g7 T dlal @R ATS ATah! [ah&ar 7ad T |

(@) JAUSEA (Ovary)

HiedTehT doctl Taepl galfar feraanfesl T T ST AR ARTEEATS
HUSTTT AT, | AVSTTS AUST SATE THT ATT TEEINTT T JISId=H ATHE
o THIT IcaTa g | AT gHIAS 30U I T HigeATHT Mg oghTeh Tueee
fareprar 19 T TEA |

[a=iler el Urare] aéil Q



grR<isiai aref

A AfFAEE WOHRT HGIIEWAT JaA®A THEE | g aeen g fafwes
ZrlchTed Ufragea! Jafedfast saarda T AquAT fauat arfeswremareant faaor
qIE TR™ T FHEHT T TR |

&®a | uferwr AW DI g I

5.4 aEAT R (Plant Hormone)
AT [a=R THATHT B, 7 & ATAATEEHAT g [aIF= S(ad TihdT T Teepl AT

STHTEHT ST EHIHE® ICATET g el o 7

HAIAHAT I, | FAL(A GT ATATAROIT SR e Iffenar T@rss; | aedfaesd
&, Jb1eT, TIF T FYAh Il ar T@ISEH | IEIHT AN GAHE! el TR
afg g5 | aAfqeed ATarERuTd IS (stimulus) 9T Gfdfwar Z@msesd | AT a9
gfdferaTe® aaeafqar ST g edidewdld avd g=g | faeardr afq SHrEresH
& TARge. AIe® g7 WO gHHe® I1d T | gHIAH Geradd Tgal HIuare
Pl PITHT oA TG | AT EHME® H UIUEF dedes elga | s Tarafas
TRTIEEATE bl HATIRAT & | AFediaars (a90T THIHT, fae AT ¥ faer ferfamar
FHIEH! ATALAFAT T |

FAEAAH qhg [qhTEAT 8d (@ATAERi) T (AT dodesd TATd qTadl g | [
TEEEH EHIT THE ad & O [aedTdl ig [aehradrs Joael T979 I1e; | fazaredt
afg faeraar Fedn T T gHmeTe aneatd afg edm wfies | ’eRfa (Gibberlins), ST
(Auxin), FEATERIEE (Brassinosteroid), $ATS{ (Ethylene), dTZarhIgA= (Cytokinin)
Aiie aeqfq gig AT B |

afg Rt FTEE

afg EATR T&T F1Y fawarel gig e T &1 | AEa: 9ig eHiTes [aearsl gig &
TET T3 T SIRTT THTHT ITUTEH &7 | AT gHI S35l THTHT IeITe &vag | Aol
fo=aTehr STed! THATE THEMaR alg g7 TedNT T JTdelTs hiaraidsH (phototropism)

[G=ilaT aerr Urare] sl Q



A= | T UMl SITAT (Apical dominance) HTIH T I HET &, | ATSalHIaA
FHIA SITT 20T, ST T HelgeT e ATATHT TS | el gHideed [eardl aig
farepTareT AEq TEA |

Feufa gfg FHFHT ITRAEE
1. feo Foar Tl ®AH ATHEAT At T ATEarRRHT enid Hags | A gHAd
SR ¥ FUSH qlg TH AIA TS | A AT T ATSbIea o Feqidd

AT TS TEII8 9 & [aware dig aerE el g |

2. URAGA AR TIT AR FATET T, THEHT THRN FATEH T ATHT i
AT FHA Hewa U AT Gedr | O¥ ACHT 9T FARHT 8¢ gHIT TN &l
HE AT Yfdehd d9R 97E |

grR<isiar aref

fEstenet et maETiuE fFame srcafas® AT HEM gHEERT TN T d@T IeaTEd T
THH | TE TET FHEM A TIAT T IJeaed TTHT Gl a1 FAGAS] ITHAN T
A FAELIHT AHTRIHS T TH | ATHH! TEEHT a1 HIT ATE &7 JHT TR |
grafrad fasta TEaET T g7 aeuld gHiMEE, TE@H! JURT T Jaa1E gH wIeaeedn!
TTEH et T Jfqagd qaiT T FEHAT Teqd TR |

Sl

1. fzuw gwEes! @ o B fae (V) A

(P)

()

AT FaereRr /T fHT=Ior T g’ A 8l

(37) AT () e
(3) TRTIHA (3) TEIeH
FA FHAS FA THST FT T 7

(31) gaT3fer (zm) frafes
(3) ATZEIHIA (%) st
Apical dominance % BRI Tl &7 7

(1) TSR EpIEIESE]
() gaTgier () Rrafes

a3t T iare] apérr Q



(=) Ter gt F gfeers | 7

() AqTEES Ui (3T) TfeRaTSt
() frezed ufr (%) ufgaa ufer
(3) TEUER! (g qoaT M= T g6 & &l ?
() GIeT&d (3T) AT
(3) TR (%) TR
(F) A G T REAT I8 W [hdT & g Frafad & ?
(1) gaTSie (3T) HTEETPTS
() frafdas (%) et
0T fe e :

(@) ATfEHATSATS AT ater 9f=g |
(@) ﬁﬁ}]ﬁ'ﬁ I e TT=T (master gland) 9w |
() EHAATS TATAE JATIETAT ATAw; |

(&) TARNA ¥ TATA THAF [a%g H1d T |

(@) FRAATS SAfaF IARE A |

W@'@f@'@[:

(F) FAHT T TAGerd T

(@) HTZEHTFAT T AT

() URTITERIEE T IER05S Ui

AT TTh! ITC AGTEE

() T~ ARl % 2T, TAR] TS IEXU@ied =EHT T&d Mol |
(@) FT(q EHIE® &A & g1, deleld |

@@ A AT 9red fafae Fedifade afer sfew o @ e |
(&) foegesr qfvret arHT Srea Tl aud THard |

1aiTer aer Jiare] abérr Q



(3) FTHT FHAR AT TIAR Tl |
(F)  FFLI(T EHR ITANTAT TCTRH |

(@) TEfRaATSIH Feadfed auH TH |
(W)  ATAITHT=T TGI HIATHT gHIAh] IcaTed FUHT IWRIRAT w&dl J97 U,
IRTEROE T qUF THar |

(¥F) I JUITEAT T T JUITCATh] AREaFaraals Jalexvdied J&e el |
(1) [aguepl ol qqeih T Tl JITh IR AETald

(1) TereAT SETEUH qraEwdl ¥ JTER |

(3T) YU qeI ICATET T gHIAH! 917 T T3l UFel F deled |
(%) e AT &7 g6 qeat=ed & 7

1GTeT oI UIaTE], GO Q



Udhfd I aramaz ol
(Nature and Environment)

g

gET aXUT 47 G 74T AAia TEqEE BHT g | AT FeqeTId Siard deT AqtEa
qeT ARG ATAATIATHT ST T AT FAETAEE T | TTHT @13 72, g, i,
gHT 1T fAfia qeqEE qia FIATEARITAT BHT §7o |

gHET YUY WUFT 41 GFqUT IEGEEFT AT TGATE & W70 ZIer ? [AAigelaa®l awawe
FEAT &0 ZI], TART THZI |

6.1 miifeafa® agfd (Ecosystem)
famwaT 6.1 7 daci®a 1 REUFTHT TAgEAT BART THEI -

fa 6.1 I T eyt qiffeafas ggfa

(1) o= & B SSH AREalqE Tgia s@rsuHl g
(3m) AT g Aiifeafae qgiaur 97 Sfaw dawEee & F g 7
(3) A1 g aiikfeafaes ggfaar o safas dEes & & oA 7

[a=ilor el UrareE] ahéll Q




(F)  Fe=wT TETeuer uikieafad TgiaHr & F BIE g 7

Q) TerrEr Sfas ¥ asifas doafas w&dr g Whl o 7

AT aaeafae AerdTe 9, qEU T agHIS e Fleadesdasedre U MR THH
TR JUEATTHT IITAT Ieehl BRAFUHT @A TATSS, | aAedfqel qaR el @
SATIRS STHANT TS | SATageel A9 el aTdATaRurene ARSI (drgd T HaTeIgAIss
T RTegHd, ST faedrel @1 aarsd JANT TS | TRl g9 STAGedl 91 37 ST
T qEse JI@HT SUHT I, AITEE ATGTF dedes AR fovgd | 41 I Sfaegs
Y Prrewd! R aeg®anT ®iewg ¥ T9HT AT IR g7 STadTs [aeard dre
[T | T ATATARVMHT UZAT Feh ATAaehl g, S AR AT S, [qeaTees T ATaraorier=
AT TEh &vg | TR A1 ATATERIH] AU ol T (Aid asqestas afq
HrIRATI TEHT &r, A Wv] AT I AT THIRAT (9R T2l e | TS ATSRT
ATATERVHAT X THAFH MY &7 Ieiiaeedl aHeds THa (Community) A3, |
7 fpfaaer quf quam T Aifae ardreRuia=e draRara= Aeeay ®TAT goered
ALREH 5 |

goae® ¥ faqer afkqfy Tl garer, ara, urel, "Ier, &rear e fHeR ararear 9w |
ATATARITHT e I Fo(ldewmiad Iodel a1 qAYcAET TIH] JFI=d Igehl g, | aTaraurdr
ATHT Fol[de® ¥ Siice araraulier=l (Meed? qar T YT AT drdqra-aedrs
arfefeafas ggfa (Ecosystem) A= |

urfefeafas agfasr arar o "s:unlight
qATA T TSR TETATS
aifzfeafa®s faaT9 (Ecology)
afdvg | JATTAT FHIATALE
(Ecologist) TSI, =il (A.G
Tansley) & 99 1935 |1 TA4IH
arfefeafas agfaer sagmom
faepre e fa

A~ A0
Sfeer deae® T Aolfae dwde®

EEMEIEISEIC SRR Eieaies o 6.2 ST T Soifad ATagelaahl Jraceeael
deag® ufq qfaeg | Afaw

TETSIeN T AT, A, Terawayy, Sary g fafaeT fpfamer aefiaes qed o
THETT AT | TATad TeTel=aiTa HIST, TebTeT, BT, 9T, 3Taal e farq= ferfarmesr

()

fsiia a¥qe® qar difas dodes Tg | TRieafas qgias=aiasr Sfad T i
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TETEE AT Ueh [IHE] AT ¥ AT TEewdl MR ATRIRT Hevers | I [ohiaeeh!
Tfer waTeer a1 7 iikfeafaed qgfqar a=qe Teves |

uifefeafas agfaser JAqTqdgE (Components of ecosystem)

Te frfawer mikfeafas vgfau sfas 7 Sfae T80 35 yoRET aoes g | O
qeaEEd U AFTTAR el @

1.

()

(@)

sifaw sraua (Abiotic components)

F i T aiikfefas ugfaar gwE o e feftaewars seifas sEua
Al | AT qRae=aiid &TdT, "X $el, ATTehd, TTaT, 9T, ATgar A1s T&9 |
it aed ¥ Wige dTde® UbHABMHT MR 3 A=dRaiedd gegr | Aeiiaes
TaeEdls [d&dd &HT [HTTER 9&dd T Fiheg,

gt (Air)

soifa® qeaEERed BTl Uk Hewdqu awd el | argevedHr fafae fefames
TTEEE T G2, AR, FEATSISHRITGS, THIHN aTh G TEH Ga |
AT aaefde®d @l aATSal FIEASISHTES [drgr ¥ AR AT hleg |
AATRTIT aqeafd q97 a7 S Qo 991 foar sfeasd e fdegd ¥
FAASISAFAGE Hled | T SAasie] T TAed(qasiee ATTqH ared HaH
WH &S | ATEared avd adedideEAl FMRINhd aarsd ATavds T STl
qead faearesd gHer G fRATare @ aArs s | ATgHUSAHT HUHR
ATgareT gl ATgdd AfTeaT aiRvd gvg ¥ fawarel sRrer @R fdwg |
STAATHEE ST HT Hewa U ATHF T | & TR I 9T arqHIga T
TEATS ATIHISAH] ATHAT TATSS | Il eTal qifeafass qgiaer T Hewaqu ¥
S AT a2 |

" &1 (Solar energy)

AR Soffel ATATAROHT qree Sefeasdl, SaER ¥ 97 Sast=qe! Siaq agiaar
AU A Gog | GUATE YT g TehTeT ¥ 19 STkl Asiideeehl SATaAl
HeTaq AT Gl §75; | IR Follehl JURITTHT STafawarese] JehTeT Yooy
IIRATEIRT ATHT GTHT TATR TS | TNk BTOTel T&T e TATTHT G STAT X
ST 9T €3 | T a7 Al T 2TardTHT, el g+ auiepl /AT JaT grar=
JTeA ATteAr f=ar qrgeg | et fafa=T ST3Ar 9 SArER a9 drefasar qfq
¥ H¥F G | GAATE YT g dTgel argHuSasl alaed dwiiad TeT Had
TS | T SIeedl ATaT ThaT ol I3, | ATIhHbl ATARAT Hih Fih
SISHT FXeh ¥k (h[AHET [adT IUS | TS ATIH dATded AA=h FEAH T
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Heaqul qTHEHT Gelhl g3, | THRITT T THFHT 8¢ TEXTSHT JUET ATATHT TATEY
T geia & %9 ATTAT g HRI & 2ral ?

() Ol (Water)

S AT AAEAAETHT AT Gl Al ATITER T 27 | ATe(aeaTaeHl g Tehrel
YOI JiRATHT AT I Fewd W @ | S T S| qAT AR IR
FRTOTHT AT ATaeThaT e | HITHE, J9aw), ATael Gy, ard, &al, wedm
AT FAT qHE ATEHT AT AT SEweT AT TANT TS | SATdeh a=qebl sirad
AT TH] AT TAT ATRETH G | STl a1 aAed (el SRITHT Irrel fafe=ra
AT 875 | I [hGHep! G ATATATS Sidesd @Iaarde! AIeTHeTe a1 Qo
T AT TG | SR g ot Sifaes T-mafae gienar a==re= T aii
qIHTRT ATAITF e, T © AR JUTTIT AmaTHT AN SraefeelTg TTHeh!
AT F¥F ek ©UHT AMES, | T THUHT STSAT TATEIR. TAT TATATS
fsr3= e g |

(e1)  ®TET (Soil)

wifas TeEaHey WAl 9 Hewd o o &1 | WA @iael acaets, TS
qaTY, SETY qAT AAAAE qets, & ¢ ATEde|, RERRE, Grenaaq e
Bl S Se{d%aTeh] AT ATALTF §rg | Alefasargse SA(HAaE qrel, @iesf
ST TRTEE (g | A7 deaeed aieiaedl gebd 9T digehl AT qadiT s |
ferearaTe IR HUHT 3, AN, FARd, TAANIAAH a&qdTs AT TG
q e ATTRATATAR ITHANT T | AAATTATH STdeedh aTaedr
qfe HTETHT T TEH &5 |

2. Wfa=® AdqdgE (Biotic Components)

S deaEEd AT THAATE TS, | aieieafded Tgfqar queasr ameafd, TR,
TS, STENAT 74T i qed SaeeEars stasw o aiwg | A1 Get sraewstas
HAH hl 75 | ATH THTIHT & Fo([aetdh] qeaedel ardqraRuars 3R
RN §rg, A ATH I Idel ¥ AYcael EGHT THIET HUH 57 | @1, qTaedr,
qiRaEd®T TGk AATITHT AN ¥ T Erge | Sd THEIS JeaTasd
(producer) JIHTET (consumer) ¥ fa=ga® (decomposer) ST&T Tl TJHES, |
aiifeatas qgfaam afaq garesr smamaAT Sia qHarars HEER. awiiE 19
RICT

() IaE® (Producer)

ERAFITIHT THFIG, TEHITT TAT FTeTaeaTes gl ATHT GTHET AT TR TS
TS ICATEH AI=g | AT SATHNAT, SEUCH TG RISATEE AR IETEXT

a3t T iare] apérr Q @




(@)

([

g | foeilese geprel "eauol [RamgRT @M aarss | @l aars GieharAr
IeATEh TR 9Tfd a7 ATt aTfTerl TANT RN fad aeqars Siaek Ted]
qRUI TG, | AFATS HIIAl Tl SAaeedd ITHN TS |

STATIHER GTHTHT ATNT A A WX Tadq a9y faieedars @aifud sfa afq
T3, | TTET g9 BISeITged, oS, BT ¥ 977 T ffawart gfear arefaear
ICATEE g | TSl qriRiedfas Tgfqar frieser agen gavw=T a¢l g3 |

SYATEFT (Consumer)

SAEEd] AHITIHT ATH] @IATHT AN FCATGHAT 9 I S(aers JTHET A, |
GTATHT ATIRHT ITHKAATS [ArATArad o THEAT [aarsT T dfeprg -

() grafas® ITHIET (Primary consumer)

GTATHT AT TAHITEEHT T TR T4 Folldells UTATHE IUATHT Al | A7
TolEe®E qMHENT g | A1 TS Eaawid STTged, [T, FHeaTgIT, @A,
g, 94T, Bfeor et 99 |

(3m) fgd@ SuwET (Secondary consumer)

ATOT ETHTRT AT T ITHTHRTHT 9 T qeilaewdls [gara STdrET
v, | AT HIGT, |, SN ATfe g STHITeRl e & |

(%) qcdt AW (Tertiary consumer)

aTiefedtas qgfaar fadra Susaadrs @R af=d qeiddrs qard ST
g | A1 THEve® Sod dedl HideRl gq | ard, [¥e, SAHs) (dTh),
el ATl & JTAEATH IITER B |

fa=ie® (Decomposer)

HISTHT &9 SATERAT, Hralls q97 & SiEae® (a=ga® (decomposer) &4 | AT
FEH AT AP SEh] TRRATS FTSH, Tarsd H1d TG T T AHT
aieurd T ATEHT TGS | STadaT a9r wedlsd ARl S q9T aaedtaen
SRS IR AVAT RIS AT (HATSSA T ATdTaRues aWhT AT | &
RrME%dTs natural scavengerfﬂﬁl@ I %mewfmaw
FAAEEA A (T s |
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A TRieafas Jgiqers MFTar awieor T afheg, -
qfxfeafas agfaer g (Types of ecosystem)

mifcfeafas agfa
eefin aifefeafasw wgfa stetm arfefeafas vgfa
IR IR EIR AT g aTieieaiaer qgia
STl qiifeatas agia ATerep! TR iaes qgia
TEATHH! aTieietas agia THER qTifefas qgid

1. &g arfeafas agia (Terrestrial ecosystem)

JeATh] THAETs A SIHA @bkl @ | Al qiRieatas agiaars faiwe
fepfersrept arar Ol EdTed dRR qATSE | AN qade a9 araraTie qeHe
fIaRUTeRT RUTSl ¥k Teeh UTIRIedTcier Ugiciehl fasTaT STUehl UTEva; | SITH-THT AU
qoifad qAT AT TAEBITAR AARATTHATE T bl TGIAATS TIATT AT e feTeh
TGt AT | T TPIReT qTRICATceh UgiasTeevia =rg¥ehl qTRieices qgid, SgaeTehl
aifefeatas agfa, Feqfas mikfeatas agfa =nfe aeq | I mikfeatas sgfqesqar
Tt TSh! UTRieafas Tgider AAT qud TRTH B |

IR qrifeafa® agfa (Grassland ecosystem)

AT i TAT ASTHT AT T AT TACE TP AT AT TITeafeTes
ugla F =rgvepl Mikfeafae agha &1 | 39w g7 aeifae T S deaewars MEmar

T T b,

(%) =ifas avagE (Abiotic factor)

T3 qTifeaiqer ggiaaraiia av fafirer fefawerr aaifas doaeswn eren, Arer,
givTaeTd, R Fl, e, I e qei | A fafay aoressania fasarars afa
ATAYTF I I<d a1 &l | feorearer
q’F‘ﬁ? oldldlc Cblci"ISISﬁiCK'lI‘iSd;I
T TN HIX FHoliehl guteafar
QAT FATST TS | T aTeiedtas
qgfaEr FE Sifad aeqeEd

eATIILATH TSl ETaTHT AUHT |
gfe faq T FredeRaHEe

[a=TTeT cieIT Tiare] abdir Q




T TS | THT ATY TS TR IEA T TFTTehT TFI0T SAdeeehl AT A1l
T | HISTHT UhT a0, YT foearel AT (v, | TE AIThT qRieiae qgiaar
g qeageel Slideh qedaweiorsl Araedverd HIAH T deqiedd qrifeafds qgid

HTIT T TEd T |

Afaw acagE (Abiotic factors)

TSAT & AT T ae® ARl WAfgd dede® g | A Jfaek dcaeedrs
I, ITATET ¥ faegges T dF ARTHT difes, ST9hl Il ad TRUE &

() IEE (Producer)

FASTAT HUH EAT AAATT TAH dle[aedies Icdadh g | AT Ieaashesed
T, FTATSTZHFATEE T AR HAThl Haddl ATFI @I ATh TATSSA | T
AR IAED B |

(3T SYHEAT (Consumer)

=3l uiRfeaiqs gglqHr Hefafad [@fawer IudrREs Wal gram
qraTHe IIHATIT (Primary consumer) =ISTHT HUHT AT AGUTd, SHIRATd
QIR Ft= [T, HaaTgIm, TSATT, GRIAT, T ATfq Ifeedl STHT &7 | T
ATRTERT STaes qrafae ITHT g |

fecfiar Susiren (Secondary consumer)

AT @THTRT AT GTATHE FTATFITHT A% I qoiael’s [garda S99, |
TSR AT TEIqHT SIRAr, =RIEEE, |, Al e fgra o
g | A1 SATEaRE® AT @rArehl A afgell ITHTHRTHT W1 98 | T JeHT 97
FEl TAEREE FaRNl I s |

geftr ITHEAT (Tertiary consumer)

HTHT GTHTHT AT FEfr STSTFTHT 9 9 Siiaewels o ST9EdT 9w | 9
AT e AR STAT Fferan T AGTERT gran, & : a9, are, faqan, foe o |

fa=oe® (Decomposer)

Il qIRfeaias qgfqar Iaares, yratae IuHE, fga SudEr 7 qdd
JTATHRIT AT reedl Jd TNRATS el AUH ATHAT TIT Fealled derg
TATSH HTT T ¥ HISTHT I3 AUHAT TR0 T HIETHT (T3 T | HIETHT
HUHT T AVEEdls [aeardl ST AreR [avg; | ST, Teells TG el
STEX & |
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ferareny 6.2

ATEHT GTUT BHT GG AIFT §HUT TR | FF FTATIRVTAT HOHT SAaF T SToifas
ACAZEH] HETTT TAT AAANHA THGI T [AFATTATT ATIART FHZIT | HATAFA T ALTTT
TRET STTTAT Giet Jarat qifeafad aglast (7 aare FETAT 9eqq T80 |

FY | SAEE | TAHE ITHET ECIDECE BTG qeT TN

2. s aiifeafaw agfa (Aquatic ecosystem)

qIETHT g9 ST ¥ wifas dedewsiaeel deqRarraere el aiRieafad agtaans
S gkl 9gid Ay | [afA= JhRel qHihl giaeeal odrae T Aawd
FRF FRF [HAHD 575 | [IAeEd] AaeTaTdR Ael [aiq [HIaHer aaeqia qaar
Strast=q. drewgd | et aiikfeafas agfqsmaa dmeel, 741, 99qg, e, faaar afawr
aiikfeafas ggfa aeq | @ fafa= frfawer soia gefawer et drader affeafas
qgIqPT AU TRUHT B | TR qRfeiqer ggiaar Hefatad Sfas 7 aeifas dowe
RIERS R

N

gt qrfefeafa® Tgfd (Pond ecosystem)

TrEdHr g Afa® ¥ adAfas acaewiaws
AR AT @il qiiRfediqs ggid i |
TREEHT & 3aiiaeh ¥ S dedewels (HETIarR

Jool T Tlhreg,

7 6.4 M@iFT gifeafa® agfa

(%) rSiferw G@ (Abiotic components)

aqrEdieRT iifeatae qgfaer oeifas aoadeaiid @fergery, ar+l, |rel, eerer, ard,
ATFITA, FIATSIZAFAIGES AT, ATIISA ATMG TR geg | ATAMAT gA7dTed
At fds ATSIA YaTageard T | Tradihl [Taaei Jehrere [ues e STaed
&l GTEEHT HUHT AT ATHHT oAbl FladSIgAaaTgs ¥ el JTANT T @THT
FATIT T | THHT AATAT TALATAA G@HT AUH AT3dd AqUE® AAY [Awgd | el
TUFT SAfaF THIH g7 Tollaes @ ¥ dredehl AT g doaeedl 98 TE <
THAFHT AT G5 |

(@) Afa* auagE (Biotic components)
qrgTeR! qiiRietae qgfas=aiia Q<A YUH A aaaafd Icarees, JcaTedhdrs gruz

[ar=iTaT oo Uraire] abér Q




Fi=t foFT HaTSUT, AT HIST, VAR, AT HIST, TG AN JTATER & T AT
fo=ga® g, STaars [MFTER a0 TR g

(31) IuE® (Producer)

TEHT IHA AATH (Volvox), FATHESHMAA (Chlamydomonas), FAREIH (Clos-
terium) TATATH] TIee® IcdTaeh g | IHMHT qre q&H FALTaE®EdTs Phytoplankton
9= | Phytoplankton, Pisita ¥ Hydrilla ST&aT gfvar aeafdese IR afaqare @mr qar
TS |

(3T) ITATFAT (Consumer)

SR HATE @R e FaeEdls STHE AiS | AT Telldets IRUTE gra T ATHI
GTATHT AN JCATTHAT TAET FIHT R TS | G@HT g STHET (TR G

yrafas® IUWEAT (Primary consumer)

AT & TN Aeilde® STad Icdashdls @R diwgd [qaars arafae g«
qfeg | fodles dradmT queer ew gt @Y aregd | Al gEd Sagwdr
Zooplankton W+, T Cyclops, Daphnia, Beetles, Molluscs 3Ti€ | TREHT g AT
HTegT, =ATIST, AT ATg yraiges ITHr=T & |

fecfim SuWiET (Secondary consumer)

qrafHe IYATFATATS @I aied ATadATg [gard JuHTaal Aiws, | G| JUehT IaT_T
HIGTATs @IUR A= SARAT, e T ST A fgcdr Saraan gq | afe a9 afq dradmar
HUH! GUGHT Y RN GIUX e AUH AqATs qATd STATKIH BIHT (573, |

() fa=ee® (Decomposer)

TEETHT HUHT ICATaH AT ITATITES AT ARl TUH G&H ST AT, Fralle
ATfaet HAYH Sdewedls Felgd UaH Aers™ #1d TG | adaig o [a=gasd Jyd
AAEEATE T HAIHT TR T T HIITHT THATSSA | =T |IETHT el deagedrg
el AUHT aaeafdel AR s | T8 AT Jindr M=y aAfeResl &7 |

fearFeT 6.3

FRUHT TIE”T SHT THEIT | AT FTATIITHT OHT A T Soifdd dcagedht dTeqaT
TAT HFAIFA TG T [FAAET aTfradr 9qgieq | dacidd T eqqa TRFT STETTAT
qiE}iET TRiAA® Tglast 7 a g FETH geqq THE

#FA | SUEF | TAtaE SuHEa | Tl SusEn T FTHERT

@ [a=iTeT cerr Uraie] abéir @




GrRISEAT (Food chain)

SHA GTehaT F=aTeld Tl AT 9Tfad =AMfews; | QT @THTare T 875 | ar aqediad
JeRTeT FISTUIETE GTHT TR TS | Trae @l g0 THTHT PRI ATHHT GTHT ATh
TATST T | faeEe JcaTEehare @I Y T | JETEL0Thl AT RIgaeTge,
qEATS [ AU @gA | [T Feargiesars @uR =11, SNal JiteaRadhl
EOr | AT ITHIHT 95+ FHHT Saerg @i, i 99 TaH deheetel Al arg, |
IRFEAITHTEAR Sdeed AThdATs =l @rAT [diae Irqare qre TRIed gead | 90
A T GRUAMTE Sidfa= Freed H1aH TR g | TH JebR AR icqeh JUITATH] T3l
Ao Aehl SHaeTs @iaT T TR &8 v, ¥ Graeg@dl a3 |

UR{ETqr GITAT TEhT dlafasar qar A=l ATHI GIIHF ] ATTIABATATIR
THAHTAS TR grar | SaT TGITHT T Siael bl Sael’g @rar 9Tfad @ Sirer a9
STV, ¥ QTAeIg@dTdl a8 avg | I a8 ICATEhare ITHEARNT AR AU S, |
STefawaTHT R AT fear o1ferTerT ®HT TEHT g7 | AFHRU Araiaear qo Jehreer
SrarsTe el AT gTafaes Frad gl AT TI9 999 TE (first trophic level) W= |
JATEHATS T b ITATIATA GiaT FATGHHT TUeT T TTTHE ITATHTHT TATAT=ARIT
Eﬁ §ET At IUFTHRITATE a6 99 dg (second trophic level) W= | TqH FHA
o1 AT WTHOT TEHT TR §8 173, |

TTT FoIAT TIS THIGEHAT & < a8, =X TE ¥ I el IeaTash T JTHTAAT e

= T@TSUT o, TTAT Heb, TR T WGUTT FATGF g | SATIhe® qieedl Traur e
w‘ :" p—— — m
3".-; &
Corn Rat Oowl

A three linked food chain

E — A — Yy — I

Carrots Rabbit Lion

A four linked food chain

VAVAY, o — v B 5

Grass Grasshopper Frog Python Eagle

= 6.5 @rErTIgEr
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T | SR HATs @UR aied AT, @Al ¥ [T Fedrgun diedl ITATRT g | foeer
AT JUTHTHAT g7 ST o4l 90 d8 Sres | I8 T ST STHETArS @R afen
ST TET G0 98 IS | TAH A GITTHl IE ag W | ITHT SO IcaTah
T IUATHT 7Y formegaered farlgeere HeTq¥ WIS (HATSSA | [a@are Hrerare |
QT =T forg feda@r 7 9iead e 76 | T8 Jedre @ T J&gR1 ATh @Ted Mg
IATEHING AMIA] TSR] JTATFITFH TIe [QTHT 9Tfad TR & Glehardrs
GrErEEd A |

fam T 6.4  @EEIGEAT (Food chain) &t 9397

UIeT TITHI TIRTATAF TGIAAT g7 Teuie®, JUHIF, et JTNF, rar JTHIFI,
qGT FTHIFIAT TAT fa=eaw®h! Flash card FATITEIT | TaTles arfigest THg FATITRI |
FUIEHAT 11 FAT qUAIEE, TiEAAr JUNIFATAT TS S, IGT IJTHIFATHAT & FAAT Af7 ddqr
SUHIFIATAT FIT AT T4 TG | FEH! SAERT & &7 7 FAATZ @I &1 ? FA [HA0T
TR T GRFIGEATH] J397 TR | JaA9FAT] Ieq@HATE HIIAT FTHIFATIH
@MAT T T JAEAFEHAT AR TR [THGAT TFgIe |

sl (Food web)
fezuat feemn Ffasier @rEEEaT IEETH B, TARA TR

gifefeataes agfaar dasfa af=
A0 TEHFHH! @A ARaehl
T | O GrereIgEd (Aol ATI=HT
Sifde Srer uger Sfed gserd
v, TAAg @raard 9 |
GrSiTe ST GR(qel 8w, AFAT
IUMFATEES ITed TH  GIATHT
Irae® 9¥ v | SETERTel ol
Wff\q('('ll dedbl SUHI4ATA dodl
TEHT &Y FTHATEITATS GIATHT BIHT
ferveg, | @@ ATER T QTiareh!
AT g B |

qY T TSP G0 I TeehT WIAAGEAT &1 | T IF TSEITHT Teehl @raeE@dr
[HeR G adTSs STEHT FiEaTadrs @R 6T Haargil diesr | Tl a1 @,

[G=ilaT aerr Urare] sl Q




HRY TIATE AT I @I | T UG FAAT Y SiTaee el aiT 9% 99 FHH
AEINE 75 ¥ Afed el awg; | T8 WRIEfas Igiaur dwars @ T A%gRT ah
e s SATGHAG AT FATH] JTATHRIEETTH TE[GTHT 9T TR g+
EIERISIERCIEEIE IR e

f@ar®eTT 6.5
AT 7 6.6 F @EITATAHR! [FAAT HUH QIEITGEATH ATATHA TG T GIIATT
FAXT FAH T TARA T |

6.2 Eﬁa{&ﬁeﬁl}ﬁ Fea<ieRaT (Interaction between living beings)

ETHT aXIR e SAewedl UHAFET TAel a1 dIcqe] &A1 H9RAT Wbl &3 | &
AHEE A SAae® qg AaLd gredl A o= qee gral ardr ?

farHeTT 6.6

FH. | I a1 FAEfaRt a9 | s f@ s PEan] ng_a
L TITH e, AEHT WR | T osiEr

2, ATAGS ST IR EUEUREEICI

CRN P

4, i

> TIATAT & AT T@HI

ATShTHT B WIS

TSTHT MEHAT TRAHT EqT =TRTE% [qHTEwd! SRHT FTLHT, AT SAT TEHT AGRTHT FHATS
JUHT, STHATARFT WA TR AT TSATAE® TTaH T TIHT T Thl SETHTHT 8T | T
TR BT, RT3, [FHIHT SRTAT AT M See (Nodules) TUHT SETHTH! T EIe |

A I AaeEaah] TrRarT= T AR ATH IEERIEE g1 | FRTEwel STATaTeh]
STORHAT FEY FIAHT HUHT [hTE® ATEMaws; | XA TSGR SThTHT g ATgeh T TeAiTel
ST ITHT T ATHT T T, ST Bei el TAATE @AY I T, | TG Aoiiaeseia
fafa=T fopfawe FrRarard ¥ A=RIBAT WHl g8 | Sdeed IAlewd SAaagindr
GEATAAR] A (a1 ferfaAeTe s=afendr TREH gra | el He A=iihdTas
[RRSIGCIEECT
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()

(@)

qILEATaat (Symbiosis/Mutualism)
TATPT P T TSaT SR AP T AR B |

TR WRITHETHAT Had e, | TIAT =_7 T forar
TS TRERHT WLl &5 | AR Ao Taewrae
ATH GHAGE feRed THE AT g aebee
REIRHT AT grgd 9 AdeTs qRETeehdr
(symbiosis) A5, | T [eplaH®r T¥=aHT Saee ;
THAFAT AT TS | TREATFATH T a1 6.7 arReTTiewar
JETEREEATS (TR Jeord T4 Al

()  HIAEHT TEATAMAT EF ATHR NIRRT q qRaa=d Ehl &g |

ATEAAATHT & & S(aT] ATERAT @1 To1sq Had T 9 Ahiah
AT SATHATS AMAE @UH GTATare @reT 9 Te |

(3T)  Clownfish T Sea anemones o=l O F=RE¥e=d I@H &5 | TFAT Sea
anemones I EvaThedHT Clownfish FHHI g7 ¥ AT g7 9+ Clown
Fish & & Fff_cﬁﬁ HTHYIT TG, T Sea anemone o T |

FHESH (Commensalism)

Fersrmr g afweer qwa At
FHeATd [FT HIATSUATEE @
GIRE®T T | Mg =TGR ool
fereT TaaTgIE® Iithvan T fawers
TeheeAlel @rgiarg | A9 JiRarar
AT ek TV gve, ST AT
TSIE el ATAAT geg, T AT
fewetrs a1t q=rses | 7 fepfawe
g=azfaaATars  Commensalism
AMwg | TR AT SRS (FAATIR TEqd T Aleheg -

fa 6.8 FA~AleITH

() TIAT AR TGHT TEAHT AT SATAT TGS, AT T TGATS BN TATI & |

(AT)  Spiky burrs STTAYERT SRIRAT AT §7a, IHT TER f6gs &l AT burrs
5 ¥ seed BT HIT T |

()  Barnacles, B9l INRAT MAWR THH &7, TAA AAD] =< 23 7 TR
T ¥ EAers B AT |

[a=iTeT cerr Uraie] abéir @



() OXstifaadr (Parasitism)

S srRisar s anfrd Sfraer s fao
STE®! YRIRETE @l R fowg | I fhtawe
HRITIIHT T3l Ioid AAN=ad gvg H
AF(ATE BT ATID | THHT IIE0EE |
freTa B k
(&) Il ATHEES, SSH AT SATael SATATH]

T AR =g | I=aT Siadars ared 9erEl (external parasite) 9, |
(A1) STHATARHT ATRTHT T TFH STATAReRT YNRATE GHAT AR (A7, | AT TATATh]

IR F& HUHTT JTqATs (74T ISl (Internal parasite) 9w |

() HIEET FATAHAT I STHT AIHART T[T AR S(ad I8, | AT ATETH]
THTATE HIEaT g7 9 HIHAATs T4 el T3S, |

0 N
W N o
e, VILEN e, S

fa= 6.9 gT=Et

(1) gfqeqdt (Competition)

T3er qikfeafaes gfaar aefiagse Usd Ird (@, a&T) 1 AT giaqeqar Mg
g7 | Tkfeatas ggfqar oo Sfas aoresiad awia" HEaH qUSl gq9s | afg
Sfaek draed TTRAT A=A ATHAT o TiRieaias agia fovrg, | midfeatas
TZITHT STagEd T4 JTEdierg METTar T&qd T dles,

() ﬂ"i"ff T (Sea sponge) T AT (Coral) o GTATeRT AT ?:IT&'F';?F GrehT AT
gfqeaat TS |

(AT)  FATET T ATAS Ueb JehTIT ST (bR AT Jiqeqal TS |

(¥ fa® (Predation)

HIAERT TATaRe®d  ATHART FHAR AATaie®dls "X ATHI @1 qIed
TS | TIA 7 TATAREEdATs AT @I
ieRaTeTs e T Aiwg | T=dT fepfaae!
ARIAAT AR TATERERHT I35, |
T [RIEHEPT AARIRATH el IITEEH
TR B

(31) Ferqarer eRurer MaR TR @y |
() FoeAel HATHT PR T |

(%) aTE A AATERH (PR T |

[ar=iTaT oo Uraire] abér Q




Sl

frzua TEER @ SR 5w faaw (V) e

(<P)

feguerr well &9 T fa=ae® &1 7

EIE CEENE R (3) =3 () T3

TS edT qMu0 ITded g ThaTHT IcaTEd ¥ ITAEAIE= AR &THT
% IS 7

(1) @ (3T) WTEreTEEat

() TRITGEEH (3) g9=TT

>

TGHT ATHTHT ATGHHT Tachl TrIed FA JebRebl AAhHdT &l ?

(31) Mutualism (1) Commesalism

(%) Parasitism (%) Competition

e sraRaT=AT Afad S A g SEew eReTe @ |9y
=g | 79 [P A-RAEaH & 575 7

() TIAT | @ AT 857 |

() 3% SAEAdTS BIEAT 578 |

() T SEerE w1 g |

(%) T SEATE 7 M g 7 IR T |
EIRIECAIE L I r e i

() giearEre fasaes (3T) TRt RaaATSUT
(3) ST (%) 99

>

FoT faRe

uiifeafas ggfaur fa=ses @ g7 &1 w9 a7 4gfa aaataws |

FILH! THIGEHAT afeedl ITHEAT [hT FeATSUTHN AT AATIF T
SITET I THAEH AAAT &7, |

I STEl QT g@aTH] ITHEIH] ATl IATGHEH el Jel 573 |
TRETHATHT o Folaee® ATAT=ad &7 |

ariefeaiqe Tgiq = AUHT SSAT ATATARY] TEIHRT T, |

1aiTer aer Jiare] abérr Q



3. W{E ATEN :
(F) IATEH ¥ T8
@) =gl qiifeafqes qgfa ¥ dradrer qiifeafas qgia
() EEIEEdr T Grasd
(¥ Sifqer T Aeiiae dage
() UREMEHAT T FHAAH

(%) TIRfeatas qgiqaT g ASifa® qeaeed T avTg TAhaH! SIhaar U+
N \l

@) uiifeatae ugfaar fa=seed do T e THard |

() TGP FHIALTHR! THRT (o TS SIThAT qUH T |

(°) Tl ShITEEEHAT RIRTATH TSN AATIE TG TAT A T o TgIqHT
FEAT A TATIAT, AT T |

(F) CAHT FTH T U (AT HATS a1 @I 941 AT SATq Fel 7AT AW | T
STEl GAAT U1 IATET TTg I TUHT qTT | Gl IATIAHT febT FHT
HUFHT BT, ATHT TbAed qie Tl |

(%) HTERAT g WISl = aArg e AT 0 THer |

(B) USel THITLHAT g4 IcdTadh, IUHTE, fa=egas T ardaRufa= gedidd
T ATAREHT &7 | AL Bl ATTAEE T AR Tl GeATTHT FehITaTH
fores, 79 9ATEdATs FRUEET It THa |

(W) SHAISTRA AR ATH TPRE® Jooi@ THald | Tedbeh! Iaeaied aar
TR |

(vF) [aSURT IIMETEE FHA & THRF] SHATFA AR IHAT &, FATSTaH |
(31 HN, TR ReAR 3G @
(AT) AR TGHT STAl TATIT
(3) TS ST TS S
(%) SETERH T AR Ao I, AT, ATHgad
(F)  STATERE! TRROTA & d9aH, [T ATfa |

a3t T iare] apérr Q




() [CSUH THITEEEHB HFTT THe ¥ (AHATArgd TeAhl AT TSIl -

gR<isiar aref

TEAT AUHT IATEH T ITAER! Afeard THard |
IATEHER HIUA GHET I TS 7
T TGITHT JATGHE! AT FATwaT &7 &g, b 7

T faweggdel ol JAET a0 THaE |

AT SHIMACRHATE g RISAE® deleld |

(F) TG qAT TSR] THRIAEEHRT IJcUTeeh, TlEAl IUNEAT, a1 Iusiaan, fawoes T
Aifa® dvaee Jeaa g o ITEAUTAT qUTR THE™ T HETHT Teqd TR |

(@) AT qLAC AT ATERA fafie qoAT T@FT Slageiad®l AL [RaATHT ThRTLaeHh!
AT AT TR | T S RATEE FAL THRSTIEHAT JrA qraieed o, @t T
gfdeed qaR TR T FHETHT Tedd THa |

[ar=TTaT aelr Uiaie] ahéir Q



dcol X dicd
(Force and Motion)

SIEATRT q@ A

TPl feroT T@IEUAT ATer B9
ATl T A AT a9 =R T
B HT IRTH | Sl a9 F&eh! T
AW FE qHT 99 fey sEeary
fordr | a9 =Tt i (engine)
WE UG heiel AMTHT TAael
TeT 99 foea® g g =T |
Fel HIAS a9 SISl gaihdl |
STSTHT 519 el [adie T T Fel

4 . Ay N o
SISAT SFAT o ATMIET Ikl B R N LA
IR TSR g T | o7 7.1 3 € A T B WigA a1@T#T e AT
T 99 farqe feemfar e+ T&T | ATl TRIEEHT ATddhd XS gad (steering

wheel) THTTZ FHeHT G907 GRAAT TR ATATHA TTaebl (957 | & qTUedTs TR S
d, a9l W€RE gad favfar & g ?

AT TF T[Se &l dATEl I AT o AGHT TTAEE 28
THTATAR TR TR G 91 faed T |

IHT (minutes HT) 10 | 25|30 40| 50
qR el g4 (km A0 | O | 10 |g9 Afewawr |15 | 20
Tl e AT a9 THATH TSl ATLATHT FTAbH S
&l [egIiHe (speedometer) AT 50 km/h U= AUF 3fa | 3

AT AATHT T AT EXR T THI AARAT T(GLEHT (qaT Frarept
IRTITEeRT & TR I A THAH! fgara 75 e |

AT AT TTIHT WA AR AR TTA ATAAR TR
T T 74 km T@ehl OAT TS | oA TR TN 3T T U 4R .
T AT FHAT ATARAT AFT AT T MG | T B TS, o s
RIS AN TR IR FaAT @ISHT TR ATR T Wbl ATAAT  gmfe soat eaeifae

a3t T iare] apérr Q




I A SIS ¥T9 B |7 T3&T 25.5 km ZTET0T 96 FTHR (displacement) HUeRT TAT T2 |

U9 (F)  Tra<AdH YART W Ford 7.1 AT IWTSUHT AR FELT 2 Flchv, 7 HETHT
FARA TR |

U (@) U Yiataerl YR R qOTE 9i o 7.1 AT S@IeT e E g5 TAfeeer
reT@rar g0 T Ueh TS ABMAT 36T g TR I AT el |

AT Y T (Speed and velocity)

ferareFeT 7.1

o 7.4 & ST TTATHT FHAT TETAT TG (A9 REAT AHSTHT F@EE | ML Tl
fa=mera® T F9TAT 50 m AT fRaT (measuring tape) aT ST @graaret J&d fFRaHt
ZgTF [AEITUT THEG | USET & qr=H GANT ML FA qrefiensg aierEr FE Bgd T #wE
feeard TE g ©IFIE JHl HIAT [H AR THT [Fa TG | T AT @ugar
arfFr qeT {7 {7 QAT P, eqrra<on, Siad AT a4t F4 AfEd qusHT sta
wfar e TR |

. IR T T (d)
AT AT (V) = R m/s
Feqel A= feemfay gfdqfebegar R e a8,
faft=ra feemar 9) TWeE T (s)
IHT A IR TH AN THA (1)

=m/s ...faem

Frad Tfa (AV) =

o 7.4 /1 99 T A GE ¥F F F UR TR STFAT 0 ABCDEF fHa g3 T
TR AF fHeR SOR9E &7 | i =Tl JawTHT T8ehl a&qel TIX b STHAT oFTg
T (distance) &7 | GATS F (AR=T G Ioet@ RN Al | ST TRA TR AT
T The? GRATT &1 | YRIFAE TqTare (HAi=ra [Semar U afed TTHT qeaT a&dqol
UR T ARl Glal §¢ TR (displacement) 2T | ATEIGHT AT T5 fawgier=repl
Ferem Y@ G20 81 | TITATRuaTs e &l -

AT faer afy Feer@ T ATl A1 Uh
ez qieATor 2 |

T ABCDEF 1% I I IR T AR
FHEIS AT T&T ATl AT T &= | Thel
TaTRT At @ugeeHT & fAfverd feamfar
IR TRE TS Iad G IR I ARHT

T AT Tl |l GUSHT THF] T ATIG, | P

fora 7.4 %1 T B AT 999 qiq@eers 10 ez o 7.4 a@a QT TRET § T TAHT ETATAIIT

[G=ilaT aerr Urare] sl Q

10 m/s east

51TS
northeast



I IR T8 JAfdR TeReehl foT | T\ C AT aehl M qieaa quy gfdqaeee 20 faax
TGS [eTiaR WU & | ATerehl DF @USHT S&ehl id 15 fHar ITRIE el § | 99
A& IfAUHTE FHIHAT IR T G Iad a&qHI a7 (speed) BT ¥ a&qel Mv=ra faemfaz
JiqUeRTg THIAT TR PN T AT a&qHN a0 (velocity) & | afg & ff=ra faemfay
Tfezesl a%q Hfed f@ar ¥ Hfed fedl T g8 99 AT I AFTAE oA 575 |
AT Tiae fAfv=ra feemar feaa aeqer @ qIET @he R TEl STFT g1
IHT TR IR T ANTRN GHAS TN TGN I g T AT aqehl @ T g7 |

TTATS The? TRHTT T AT

N — - AT (speed)= 25 m/s AT (speed)= 25 m/s
AT AT rT g - 5 Tfe (speed)= — 25 m/s afa (speed)= + 25 m/s
AT AfAdT TACT AT e >
faem afeads gar wiq dfvaaq
T8 MW AN [eR wEeg | e
7.5 |1 3@ W& away fawg

°hl< A wu( B -

(reference point) T ATATTHT <
T TF GTHT TEREHT A
foep faadra feemmar srar fq
JATCHEATE HUTCHE &rg | I oW 9& gTcHE a7 |

TeaH farg (reference point)
fa 7.5 @@ fAgaIqa] &ATeA® Tid T FONHF T
a7 (Acceleration)

ferarwaTT 7.2

Tavas AT - U3l THAA 9d8 JUH! HXd 3m ATHI FSH! Thelds, hel [halaess,
= AT FAl Hebral, TT aTH, = a1 divdel

fafa -

3. HISH HeAhdAls [HATaEEH S Ay ACTR |

4. AEH AU 3T =1 a1 Aekral TSR |

5. Wegrel NIRRT b SATA T ATehl HeTddATd T 1 Yebrg bl FAATS MBI
T el ATATCT BT AT g TRl T [Ih! AT Hed TTSHe |

6.  T[=E AT keIl =Td AFATHA e |

TAwA ¥ (e =T a1 AehRrerdl T FHEAT @dl, SARA Tl |

[ar=iTaT oo Uraire] abér Q




TTA AALITHT Tehl TETHT FHE T A8 T |
TISTEHT TP A FEl g qgs 7 T Hel ude
TS S g5, | ThATeR! (RTAT AeedT Tt T
T TTEa THl XA Fiqdebeg T TG A7, |
IiqU®rs FHIHT g d IRaaddrs T qi1s, |
TGRSl THTg m/s2 &l |

AT AT (v) - TR TG (u)

THT (1)
T [EATAR] HIRIT T TTHT IR THT
I g YA TEA WA BT | AAATS ‘g A qghd
TS, | TEATHT TAEHT TR AT W 9.8 m/s2 T3, |

RN AATT T Aieprg | B ATA AAATHT T8

T (a) =

¢ b v a
(s) (m) (m/s) (m/s%)
0 0 () 9.8

49 98 98

2 196 196 98

>

4.1 294 938

~-@---—--- Q- O--O-

o 7.6 @ &9 @RIREH aeqhl

3s EHHl J1T

FEAH! IIAUHTS THIAT T T IRATS AT (retardation) =S | THATS HUTHE

ToT gf i |

BAGRART TIH

= 7.6 A1 @A @EEH FEAFAGAE T gV TATEH [TUH! © | IFqA qAATSHATE

HATEMT AT aA TR FGaeae & Ford e afers ?

draa Tt (v,,) = A T (v,,,) =
fferer feamaT aR TR g (s) T T (u) + ATTH T (V)
IFT T IR T AR TR (t) )

441 (0+29.4)

-3 T2

= 14.7m/s THTH Fei? = 14.7 m/s THE Fae

@A B GraReHl TE&IH! =aTeAh! fgen fAf=rd wu qrafq gfqdsdee ar 1 T8 wF
TYF Erg | A AT FFHM TG &7 | A A GATZH! TALATHT T&AHN TaT
giddebre THTT &7 | a& FHA T [9eT T@rAT @& a7 el a&qah! JRIFE i T
v ® TIfqepT Hedehel T aqH! ATEd T (6w, | T e @ =TerdT qHr FaiTe

AU FXIHT ATHT

s T (V) - FEH! (T (u) ;)aﬁ%m T (v)

[a=iTeT cerr Uraie] abéir @



faen T aTeET GHRTUEE (Equations of linear motion)

Ferem Y@ =Terert THIHEIHT qETH el Maars u, ATH Tdars v IR TH 3ars
$ SCI B TS a, I AT AALATH] IEaThl THIATS t o TS |

1. faar & Few it et afd (), sfew wfd (v), @ (a) T T (0
Trarell THERTOT

AT, % fqar TG =TerHT Tepl aEdeH qh! A (u) THATIS Jiead aa Fal
THg (1) afg wfwaw Tia (v) A g w3

JaTeh! qIATITSAHR, TaT =W“ﬁ_ww

T
v-u
a:
t
at=v-u
v=utat ..o (1)
STEIT 7.1
fan st feameadate g #RAT e sredtate araqanEAT I feanfa et

FATEHETS 40 s Tf5 ISV | ZATESE TSR TR T 0.75 m/s? Fomt | I garesig
5 wifamame SgquEw f g THEw

JETETUHT FATESTETSIhT AT feguel faavursam,

BATSSIBTSIl &bl T (u) = 0 (fpafer fear sraearene ee)
THATH (T Iad TR THT (1) =40 s
ZATSSETTHT T (a) = 0.75 m/s2

Aies T (v) =2

ATeAh! FHIHIT TN TTaT,

v=u-+at
v=0+0.75x%x40
v =30 m/s 3% feema®

gATESTeT foo fAAaTe IgAId 30 m/s IR Tiaer Mezaat o |

[a=iler el Urare] aéil Q



faar T Tt At et wfq (w), sfaw afq (v), 7@ (a) T EAEECT
(s) TFaeel THIHTOT

A, B fqeam T ATAHT RN A% UF TAATE AR TITTAT LA (s)
AT | AT §aT Gl T (u) THATA TRAAT g5 bel 0T (1) iy M=
| T (v) YT T=AT |

TR = AGd T x JqT

FHIEI (i) ATAR t BT AT FHHII
S=(u+v)xt ................. (ii) (ii) AT faeqrae Tar |

2 V2T U2 + 23S e, (iii)

faar T T Qi gEwr Td (0), T (1), TET (a) T EAAEALT (s)
qrarelt aHIHTOT

HIAT, e [T T AT Tehl 9% THIH ToRT (a) o T TS bl TATTHT
AR (5) 9AT | FaT Ia~1 Balehl FHT (1) AT Iokd T&AHBl F&ebl (T (u)
qiade 9 Al TG (v) F9T

FHIEI (ii) AT,
= Y5V i (i) At v # AT T |
S utu+at
t= 5 [+vv=u+at]
S 2u+at
t™ 2
S
T=u+—at
R :
.'.s—ut+?at (iv)

1aiTer aer Jiare] abérr Q



JITEROT 7.2

qEUfaR TR fer @ugnAT U8eT e saedmaTe I g TRET Aleag®d 0.5 m/s?
FT AW T 400 m AT TSTHANS ATAHA Shehl TART T | IFA R TATGHRART T
4 s T THATENA T2 6 m/s? F MAZE I HAT | TEHT TATETE WTHT HETATZHART

TR0l fZama THE -
JATETVHAT HIeTATSFAH AT [TgUeh! [qarureanR,
qfgdt @ugHT AT T GUZHT ATAT
e T (w) =0 e T (u) = Tfeel Guge! Afead Td =20 m/s T

~

94T (a) = 0.5 m/s?

AT (s) = 400 m 99

AleTH T (v) =2

TATART FHIHI GHNT TaT,

vZ =12+ 2as
=0+2x0.5x400
=400

~ v=20 m/s 73 faemrad

qHT (1) =45

T (a) = - 6 m/s?
TITATRIT (S) = ?

FATART THIHLIT TANT TTaT,

s—utwLiat2
2

:20x4+%><(76)><42
=80-48
~ $=32mYd faemas

GUGH| TITATLIT
=400 +32=432m &

FEH TTHATS AUH[ HICIATSHAB] AR = Gledl GUSH TR + IEl

Hrar T ATART AT
v=u-+at— (i)

- u+v .o
V= ) X t— (ii)

vZ =u? + 2as — (iii)

s=ut+%atz—(iv)

F AT AT ®IH] JATT GHAREH] FALATH STETH HAT A0 HIGT a =g T

s=hegs |

a3t T iare] apérr Q



faen YT =R ATE (Graph of linear motion)

EATALUT THT AR (displacement- time graph)

ST ATHHT [T T T ATATSTAT TRUERT TS FITTATHT GTSehT SATHHT EFATS AT
FEI NTE TG | UhigAurg famaer AeAerg afg 9 | a9 oA 7.8 % 7.9 AT g9 S
THATI ATATHT (el INaTeh] THAATS x- A& (x-axis) T TAAAUATE y- A&l (y-axis)
AT TR fafausr I fegusr g |

%
D
s (m) B
10
35 fA
Y, _— -
C 2 3w
fa 7.8 digwt garFaT fammdt @@ e 7.9 JiSht EATATAROT TR AT
TTAEE
1. AP TR 0T YTRH] T@IEUH] EH @l AFAH! = T EA @l [l
A TATSS, 7

2. qEHT AEA [GFaTA=T A oA S gl 197 7
3. TASH FHHAA Fd Ghred(s faaer Aedrs (asm 7

4. @ ABT CD He & (@Tehl T (TARTATIAT) FET G 7 TaTemdhl hebld I geafead
AT TiATa= HEdl TFwd g aral 7

ITE JANT TR FEIHN AAAT U T Alped | e el MR T qeafed
TTATARITRT AT AT R] THATTERT T @IS UTHATS TR THT TTH (S - 1)
A=, | TR THT ITRAT THIATS X - AETHAT T FEIedd TATHTARIATS Y - FETHT
A TS, | ST ITHAT TETHT FHehTael =Ted FAALATHT Teehl TIH] A AATS S, | TRaATaT
ST THY T@E®d] FHeblad! qadl X fgal a1 fear qfeesl awq 9mer 4raq
Afehee, | TrTcHe ®AHT hebld el UHT F&H! T U1 TGl g7 T Whebra wH gal i
af FH g7 | 35 WTEE HICUHl TTAH] T&IH TR TH! T aRTeR 573 |

[G=ilaT aerr Urare] sl Q




fewaTFeaTT 7.3

eI« FXTAT & WM qRAcTH ATATHT T

JTETTE T ;. TIAT HAA TdE UHT (e 3 m ATHI HT&Hhl Feldh, bel [halaess,
=T AT I Fehrel, Wq a7, 9% a7 Jiqd, TR a1 &q

fafer -

1. [RamwamT 7.2 @% IRESTRE |

2. = AT AEreld Yodeh Yebrg AT UIX TXeh! FATATIRIT ATAT qelehl qATAHBTHT HHa I |

ﬁ\\\r \\\\'_ (__\rg;r\\‘_ aﬁ_l_gﬁ_\\r
FIMATALT | e e e
WE
3. UUF YAl T[T AT Threldl id feard THed | .
4. I TATEHATS AT 7.10 AN F@IEY B AHAT GG 2
TR | e 5w
~ ~ c g"“
5. ITRAT [EFETa T@redl Fbrd MHEmar eard T e ar=2s
) 1 2 3 4
deld TITTHT ATTRT =X (As) .- Time 1 (s)
R = = - =... 7.10 AT TTfet TiSTaF
R Fwar I (A Feqal faeqr  a\g arE
S« ferrer TETguer v @i
8 m/s
Hhld = =4mls
2s

TARA T oY @ st UM T@Ihl FHebldd Tl Td @SS, |

IRl 7.3

AR TTHAT TIAT HIELATZHAR! ATAATS dHATET GUSHT @ZTH! © | IFd QGUGHT
HiaTarghadt iwa i T wfast sraear af A

TR ATHR, AB GUSHI

AT T (Vpp) = AR qHT T@TH FHhT

= fa=g G (10, 200) T fa% E (30, 600) fa=rl Hebra

a3t T iare] apérr Q



\ displacement in ‘m

As s,  600-200 400
TAC T4t 300 T 200

B e

= Vg =20m/s B A S N Rl
]\_ WTF@Q@HTET oﬁ 100 . AX= 400m pt=40s Ax|= 400m
TR T T2 I THATAA ACeh G | = TS : o
HIETATgehel FHTT TfcTer (Fqgr T@rar) ~ 0 © @ % © 20 @ 70 w0 90 100 10 20 1 10
TfeRed B | e a 711 -

BC @USHT AHd Tfd = 0 m/s, AIETATSH (€% ATEITAT T8l & |
CD @USHT & A (V) = TATARRY T0T Y@ S5
= fa7g H (80,600) ¥ faw5 J (120,200) for=rept “Hepra
As  s,-s;  600-200 400

At tt;  120-80 © 40

Vep =-10 m/s

9

STl HUMCHSE [Ere AIETATSHAd] = [queld [aemAT @ qaid Feb? qoehl TR
HTETEHT T SATSE | WITATGHA TSN Fichs TaT TGeh! THIT THATT T30 IR 5
Fbhl G | T GUSHT I HIEATZHhd FHA Al TeLehl G |

ATy 7.4

fesust AR QIST Rem aIETAT QFATAS BISTEH! AT UIT FHIA AGST @ioaT
10s GARITAAT ATTEHT ATAATE IQIECH © | TF ANGEH A JUM TR | GThge
THEAT At FFT AT g9 TR |

S dispdac_ament...!.. B | B EE! _ T /H_._._.f ! ‘ =Y
‘., 1 i S . _
3 : !
- i D Ax=2| :
: Ic =" M| ;
= gol | i |
tire (1)
-1 0 1 2 - | f 5 6 7 8 9 10 ‘ﬁ
i | | | —
T a 712

[G=ilaT aerr Urare] sl Q



gug AE

gug EH

IS

Q o (aY
S g5 [dgld= JHIT

>

TATATRO qHA T@IH] FehTd | TR0 THT TETH F T3

iaaj:l Hcbld thicp thicd

X- HETEN FHATY TR THA @I THT Tl T &bl G qagehl qATd &

[eI? FAATAT TR TATSE, | FHhIadaAh! [qaT TR FHY @l AT ATEATHT
TERT X FHTH (el TSl TATSS, | (G TATATRY HIA JTHHAT doh @1 ATAT =T

L

Accelerating 1

HATATHT TEHl A&AHT (T ATHH 573 |

I
3 M(

Zero

N

velocity Constant velocity

fe7 a 713
fq - au g TR (velocity- time graph)

Decelerating t

feramaTT 7.5

AT ATIAFTAT [RIUHT AATGHFT STENRAT TAATATE x- HETAT T TFlET TAATS - SHETAT

¥l gaeTgad AT faeEie |

faem @ qise@F T AgTaZFART | dATlerhr

arfir T |0 |1 ]2 [3 |45
T (mss) |5 |5 |5 |5 |5 |5

faf=e aTgaTe eaae= EqAT @IRIEHT | ATt

T aThr qur(s) (0|1 |2 |3 |4 |5
e (m/s)|0 |9.8 |19.6 [29.439.2 (49

IGT T TRET ZATAZIAFT ATAT arfert
qur(s) (0 [1 |2 [3 |4 |5
afd m/s)|0 (2 |6 [12 |20 |30

a3t T iare] apérr Q



o IS fa= el T THT qTohepl Aeqd= T fFeaaor T |

— nfa T\ T nfa @\ @ P
@1 _THT Eac)
TEAT | oo | AR T (FHTT / ThATA =, ).
T | | e THT @I A T3 fagfa=TH Fehra
(T / AGAT) ...
Hohld T FATTh! T ...
gt | THATE T qiRadd gaT T AgH &9l

Fe FEIPT A T FFATId THATTEER! FFIed @IS IThReATg N - THT (v - t) TR
ST SAERIEE dTel ared Aikeg | a0 qTRAT THAATS x- ATHT T Aqars
y- AETH T&AT T, | T AT @Ml FebTacl =1 ATEATHT Taehl a&Ibl Tl TAS, |

TEAME A FHA J@EwH Hebldhl qaq] TR T aiiaddesl AT Ehl ferdranr

TR T3 Afhee |

X- AT GHMIAY qq THT @I THT T@aT I F&qbl T qeaad THUH Farq
& FAE A [qAT T TSREH TASS | FHhEdedd (Fe1 MI-TAT @l =1
HATATHT TEHT A& THE TR TEXehl STATSS | ATT TR FHT JTHAT q50 @l

AUHT =T AGLATHT Tgehl &bl T AFHT 878 |

1T T 1>t

body moves with constant velocity

quTT i

\Y

welocity (meters / seconds)

Velbcity of falling object on earth

@ ®Y GiEREHl T

fa= 7.14

velocity increases non-uniformly

JETT T

1aiTer aer Jiare] abérr Q



fwaTFTT 7.6

fezg®i wfa arg qreFl

Jeqqq LT AFAHT ATTHRT E‘
TFHTT J3T HOFHT GUIFTEHET il
FT QUSHT FETH WA AT | _
&G qadd 9H! © 7 o  "HT t () o

AB? GH @V€e® Wl GH @USHT I GH @Il Shehld AB GUSHT Weal a4l @ | &
IFT FEAHT A GH @IGSHT g &9l GRAdT HUH! ITeT T3 Aleheeg, |

gAfduT (Inertia)

[TSUFTHT TeATERHT F¥(ad q& T RO TAqT AT SAHA Tl |

1. U2 @ FHAT IS A=A T H=ATR Giedhl (U o7 A9 Ars+ #el
IAT a1g |

2. fe= um wfafas faeq g=@r sed gwT 7 afwed gga e aw T
fafae fpe |

A Fe AETHT AN TACE AA[AT G, ET aAHT HALAT (TheT AT F9T) AT el gieaas
E3T | AIHT AT Iac g a7 %] I I aETHT AqqAd Telee AT, | aEIel
A=A AP JARTATS THB! FALATH T @itoT TRATTR ARG T | Aqwqad
AT ATAT {7 HH TUAT Tob FEAHT R AT TUHT TEqATE SATHT T FTAHT TTHT
FAEAATS (R HAXITHT ATSH Aiebad | RIT AT Twepl a7 (R Sa=ard B oy
T AT AFARATHT Tl %] FHIE (A el [GUHT =T T8 @ig | & 9 aw
TR FAATHT T @it AT e T Fefeafann feze @i Torems gafdan
Al |

1GTeT oI UIaTE], GO Q




fewaTFeTT 7.7

gIT 3gAT TGQHT IFerAaT T ATTIADT HSTeATg Sgaie GHITTEI | GIHTEH! HrTeATE
HIATr DIYT VFGIT | THFATATY ST E2TTTEIG | 3 & 70 Sl | Saetiah TR qred
ATAATATE TAFT ATITFIHT STETAT Ffeg THEIT |

fug T gaf¥urfa=mat @¥4 (Relation between mass and inertia)

ey 7.8

IEI XA UG T gATIATOr=R FFed YR

AqravaE AT ST gRATST drad, SN, 9T

fafe

1. U3l SaaHr 9T Ferd ¥ dAhidls arel TeTerd |

2. TAATE THI AETE HUH SR IS TBIE Fed qebd T Bl ATSHT FrgqTSTI |
3. T HrSATSUH AaAewdls aXTaR I [Ty T4 9 Srere i ¥ fawieedr

=TAD] AAeAb TR |

BARA T R B dad dled (R J@aeamAT qeg ¢ (6 8, Sa%d T e |

ATATRA qfas =Tt
FH qug qusrarg AfdT ARl TqT = .. | . dwaT . e
TeT Uvg qUHTATS AfehT AR 0T = .. Y

FH 08 qUT qoaT FE7 qvg qURT T F=q FAMIEATTHAT T67 @iogA | T9T T T
SATEAT g7 | TN & SATAT TFHT [GugHT (MR g75 | awaasl [Uve aegm gafear af+
F¢8 T MUg Hear gAfdgar 9iv wew |

[G=ilaT aerr Urare] sl Q




gaftaaTET f&fEH (Types of inertia)
1. feax zafdaT (Inertia of rest)

ferarFaTT 7.8

IEed . FEIAT g fRer gAtgATR yeeid e
yTasad qrEIt - foeeET, Fi=ewl Nrerd, #Te

fafa

1. feremr S&q Rremaer |ifg wre ¥ cude Ay
feraepT TeTer |

2.  HeAE UFpE Areld ¥ & g9, dAdardd

.
THE |
el

fa7 7.16

wAhe T ARy« fer aeamdT Eehl (apTaTs Uablie ATAHT <AT3+ @Isel 9
R HARNT TS, | TS AP TATTHT ATUHT gATel [Pl Ferd TITSS AT (TFBTATE
T T3, | FTAA el (oaepl N g% |

F fEIR AT e AR (R A=A Ie¥ed @iod 0 R gAiear v
feo gafeaTeT 99 SRR d9 JEqd TRTH B

1. WANTHT @0 FUEATS FHredTWR [EhISaT AGHT AU gl % |

2. TEHT AT Felhl ATLITHT THHT BT BecATSal AT G&3H |

3.  FRH Goal TIEETdl ASHT [CIEHid Aled [EHUTHT dad [Heeh! Tl
g T Fiar ATE AEAIHT T |

4, I TFHNE ATAHT ATIET TAATAT Taehl ATAe®d! RSB HATdedl AN &R

FTLITH e Wioeg ¥ adhl TFIHHT TEhl SR dodl HNT 97 aE&l

=TT ATSS, | TAA &l ATAEE TGSl graa -

ferarera 7.9

FETHAT TAFAR] (TGS A [RTUHT IIEIVIEEAT FA §H SAMIATATS AR
ATIABTATATS SHTEIT TR |

FATAAT ATIA AT

fea sraeamT @
GlSH AT a1 T& ]




2. 9T AMGAT (Inertia of motion)

TS TR ATSHAHT SlThaT T ATgheAehl NAATS UdS, T ATghel (€47 FALTH]
TS @Iog | ATghd ATeAhehl IR T gt T JME e @rog | 9
T ATAH FMMSIAR gavs T HSAT TSI | = SAALATAT T8eh] a&hl THA
wferer &7 faemAT =1 sERarH fevew @iod O A AGAT B | = gArarn
g7 JEEXV qd J&IA TRTH G

i AR EREH ATehaAd TSAHT g AATI AT Ui Hal THIGH SEs, |
i, TITSYEHT FART AIAEE ST TIHT THFIE Feb TSN TAH TUHT ARG

R FTTSfaR gfaws |
iii. TEMRA IRIEEAT o9 UFHd HIGal ATIEwdl MR ad HIgH [aaird
faemfar efepmg |

iv. TS TPl TIATE WHal AT TSHT TR qrITael g3 |

V. A STHIH GATSIol ATHI BATS AMSA el g0 & TS |

fergreTT 7,10

FEITHT TAFAR! [AFa1 AT [(ZUFT TIETUEEHAT Ieq~T g7 ZARIaTerg aciaht
ATITFTSTEATT SHTEIT THZIT |

feux sraeamn | =T srEEA® @ @A
YTIA AT a1 & W a1 5]

ATAGIL AR frawEE (Newton's laws of motion)

X ATZSATH 2 (Sir Issac Newton) T FTTeReTEAT ¥ Tiorest faw | 39 &+ 1687 AT
FEAH ATAGFEA] AT FIH GAITEA TR (9T | b ATaaea=dl qleal [maae
FAB! IATT (75 | T TH FARTHT AUH T T TERT UGS TaATeh] FFIeleh]
FUA T | TAR TANETE TAR A T Albeg | aAH! q9T a7 Feqepl T
FATIE |

[G=ilaT aerr Urare] sl Q



qEAH! Aaraedt afgel A (Newton's first law of motion)

feraraera 7,11

DARAAE AAHT FIEVIEE et A% RATHeTIgedT qeqal Jaedr TRad+ T+ ag
TRATITAF TAFT HTAIFAT IJoAG TEI |

afzet @ug (feawate am™)

Frar gug (fewn afvadq)

a9 gug (AreEte )

q. HTAHT TS Fead T

e Geal

ﬁ\\ ?\\\
el N GIATITCHS Il

afedl WATSIAd  ATTTHT
FAR! fqomHT Heed faer

Jad qAB [TATHT HEad
TS |

TR TG, | A GeArsSrel
TATTH! GICATONHE A
aqH! faem afivaaT & |

Al weEad T STHAT
U g Iq ATTHAT
HETA (A=Y LT,
S AgEE g | A
Y qY7 AT GATSIA

TS TRHTOCHE FATEd
AT Fedd €% AALITH]
A3 |

3. FETNEG TETHT T8 TETIT

el TS ufewTuTeHsE | WS g4I (steering FF qAqT ArAATAAHT

FeTehbl AqT wheel) & TS YUl AT GCATOTCHER

qieHTOTCHSE Tl AET EECIANCE LY

A ATAGEAT (HaHe® iaarad TH9d IAMqE AMeAtaar @iaer (Galileo Galilei)
d ATAAE AT BIA AT T ARl (Haw fegqehar 9w | =eaa 9
SATATATS AR T8 =gl qfgel (Ham Gfquras e fu | =qaaer areraweredr
qfedl MOIER ET AAAiad aefdl FAN AgeTadT SR dEawaTHT WWehl A
feoR STaRaT® TEvg ¥ AT AARITHT SUHT & G e IaT faemar =aferews | a9
faReraR afs aRHTTcHS a1 (resultant force) 97T WUHT 7% FATieafqar wewg | e
HITATS ATAHT ATSA T THA Tl TGS AXAATS (€Y FTALATH AT T
I ANAIS, | TG T ARl AEAH AALAT IRATT T R A &l | FeAH afedl
fror e Fa=fa I TANTI (€98 Aa=ITAT el F& (€% HaeaTH T8 @i ¥ =
TALATHT Tl a1 HALATH TE @l VAR Foodd T AU TFATS SHGATH

| (law of inertia) 9T Af T+ |

[a=TTeT cieIT Tiare] abdir Q



ATATFEER W grar faw (Newton's second law of motion)

TARAH! T : ATgheldl3 (IR ATLIEE FATR TG GRadT Mg =rerarel Tersaq
HATITHT Ul =ATeAeh ¥ FATclehebl TSI Aehl AT SE&T FTHT H&dl (q=TaT T3S 7 T8
TSAHT T¢I T AMMUR TSTS&T Id &+ JeTHT & (Al &7 7

ATARA AMSA TA
feax womn, fuog
F&3T T 9% |
afe fog ferx
WURT FTEATHT
Qe ATARA T
fir7 7.16 aewer arerEt | FGTST WRHU T
for 7.17 @rgwer =i AT garat gaT | TONE AT Al FFRTH g9 aft 98® |

HITepT TOTHT FIIT Tt 3 STEa=HT A g 99 IIERIeEaR A T |

aeq@t  fuugAT gv aiiadaa el g FEAT AMETHRT AR TIa@gA FaT
af afeads gv qf Teeg g

arer e Alehws; | GIERIGEESGIEICE

SHTATHT T[S4 TXehT Thehl AIS TSN A | AT ATTAEEHT THIeLaRdTd givaTee]
qRadd @el =el 578 | ST ad FErSal T Ia+ &g T

NI ; SIS 9 fa=at drg Tiaers |

ATHA ATE Tl SANMSIATS TSTITH e

el SARMETATs TS84 AieTal g7 | o HIH ades =TSl Tered aal ad

AT T |

AT IIMEXVEEHT a&qH! USHT g IRad 9T Iod a&IA] TMSUH TAH &
REdA FEIHI TATH T4 HE T@IEUH B | I T (JUSHIT FaTehl ¥ FeAgT T
TAET fRaTRATT MY |

@ 7.12

Dynamics trolley String  Pulley

eI« AR ATAGHEAT T IH g9 T

ATETIF AT STIATHE ol a1 YT el FAT A EaTeh
T TFF ol O, AT FrgaTS T HeheT, 50 g T 10 HTaT
fquge® (slotted masses), TSl fa77.19

[G=ilaT aerr Urare] sl Q




fersraT 3@ W IUEEEArs SeAe |

fedreTe Ush e o daaHT e dmsae |

eI 50 g fve @l gefians el forga Ay Tetad |

TATATS ST (a5 dqAb] Ahl SITHH T A THT ATHGH T TAR] ATTABTH]
AR |

HEHITHT AHT 50 g U8 IHEM T W 4 IRMATITRM |

6.  FHT HRIHT {Uge®E I W 5 IARTATSTRE |

A W e

o

TATATS T I a7 AR AMGUHT | TART | AT (t/s) | T (a = 2s/t2)
fugent dd (W/N) (s/m)

aeaTe fardmur T Afawr : T ISR T T GAH AR FAR TR |

qeatgs favamor T afawn @ o afauer fvg 7 gasl arEegear Sahd el |

oAhd ¥ fAeRe : geirer fvg fegr @l arr g afkad| T TefTel JAR dge I |
TEE AT o R IT el fave o SIrer $erT udg A |

IR ATAGFIRET ST FOHATER ‘TART THNETE e GEqAT Scie g1 T aHT ATt
AT FHIUTTH T @R UG esrmmutias & |’

FATd, FH TETHT ARTHT TRATTHE I TETSaT FGH IA~ g FaiT i aegg |
TT (@)XF. .o, (i) (frog fer gam

FETHT ANTHN GRATICHE T (I qUHT AqTHT aqehT fave ggs e Jav7 ueg T
g we@T Yo 963 |

T (2) O 1/M.eeeeeenn., (ii) (ae fer gamn)
ATTeRT FHEET (i) T (ji) A5 FATSIA aT,

a« F/m F « ma

T TEIRIATE THRIOR &G faTert AT T b =R AT grafea T |

F=kma............... (iii) et YA AUHT k 3= 0T 2 |

1GTeT oI UIaTE], GO Q



1 N Tl qRATITSTAR, F 1 kg 08 TUHT T&THT 1 m/s? T TavT I TRISH TART
g addrs 1 N A= | a7l AT 1 N gaT FHIR (iii) AT k 1 AT 97 1 87 |

s~ F=ma

JIEIT 7.5

TSaT 1500 kg fUug wuHt F X IO fG@m™T 36 km/h & i et faat | aewa
THHT TFAAREY U=l 4 s Tfts THE JaTH 64 m TX TAT | IFA HICAT ATRRT TICATITHF
7 feae TR | FIAT I AR fren IeE TR |

9

gal,

FRF U8 (m) = 1500 kg
FRE T T (u) = 36 kmvh = S0 000M _ 16 11
60 x 60s

P TAARI (s) = 64 m

A
\/

64 m
4s

TITHATRAR TR ATNT AT THT (f) =4 s “
. ’ fa= 7.20
faar Y@ ATedr THTHIT TR e,
s=ut+lat2
2
AT, 64:1OX4+%X3><42
e, 64—40=%><ax 16
qIAT, 8a = 24
s a=3m/s?
D ATATE T G (HIH TN &I, HRHAT ANTH] TRHTCHE
F=ma

F=1500 x3=4500 N

T HRAT 4 5 A T I 81 ANIH TRHATITHE T 4500 N TES; | FRAT Ioa=~
TaTeT faeT o ARTeT feemah gwg |

[G=ilaT aerr Urare] sl Q



AraaFedl gaaat dal A (Newton's third law of motion)

g - % [ESRT BTl Iqard JATHTHT JefdR AaaTash oENe agr qFe, Tk Tdeh HIad
T & el |

ferareTT 7,13

FENET GFATEHT 9g AXIqEE foAqgig | a7 f=mr 3@y @ed fevg a7 B #T gIaT
BIATE AGATYY ITCAEI T AHI ©IH! AFIAT f9g aq A &1 A% WeqE | fegg
AT A 1 HHT OIS [FedTd a7 YT FERIAT AR | f9g a0 A T g avrg
B & 3@TI7 a1t HF T &0 sraeqiwd Tqgi |

EEC]] qTATERA SIEI
fegg @S A &g @19 B
e G | T

g fere @ B o forg @i A
[T TR I =

o 7.21 g3ar Rag awrqat sl amer

f@ar ¥ ufdfewar g9 #feed oM B A®E

~

U33 ATAHT ATTGAT | TP TR &
T IRATEaR & 9%
AW & BHT 9 AT 9 a&]
B ufi g A 1 I+ ATATHT

foadra faemdT a7 asE | forT 7.22 gEsnaT aHEE GRSTIAAT
— BifwaT g3 SHAT AT T

AT B®TE TRMTH I

fa= 7.24 fa=7 7.23

fpar 7 gfafswarar srrar gfvwmor 7 faqera feem 9o qrafs oeer ot @ e | o
T INTER ¥ (0T g USe aEqH ARG q9 "I GRHTOTCHSE 9 (resultant force) 977
g | T 7 gfafewar 35 e asq A T8 | Ed [ T afdfeardr wd deers
(CRIE - coll

[a=iler el Urare] aéil Q




ferarFeTT 7,14

FA UF Jeqed T JeqHT TT ANSST T Feqe GiA TR FEGAT TIET A GIIET A7
% fau<ia fomr a7 aeE | JORT 3T TEGEEAT AT AIST TAZEHET GISTATE 0T
(action) T SIFITE GIATHAT (reaction) W7 | F2aFT FrAawawl FeT FAAHTATT ‘T
qf faamaT i a<rE] T faudida atatwar gvo |

ETHT aldfy Saeese T Aichrl a&qATs =ATAAT ATSH T fehaTeharadr far ¥ giafeman

PEATI TR, ST&

IEECH

Ground

[G=ilaT aerr Urare] sl Q



ferareTT 7,15

eI : EART I IH Y& T

TaTE I S, ¥, dW, ey, by

fafa

Nylon rope
Spoal
-2 R
= ‘;,J caction
Action Balloon

fo 7.25 aqaat @

1. IAAHl TACHT Wbl THT T AR | WA a1 [SRTSTerd |
2. oW T@IT S T W qEAd SSATs B ATSHT ATAR |

3. dAAHT Bl AT

4. IAARI TG UHHT SEAa

T T AGR] HE BT ST |
T T IAAR] FTA AAATRA

[N
> \l

TARA T (TR : [aAR! ATAqTT=AT qT [AIHET ATIRAT TATRI =ATeAb! AU THar |

genfeafadl T weefadt

TUTEA TGP 977 TGRT AAHT AHAd F e & ATRRY &r ! U], Wb
aﬁ-aﬁ-m \:W’C\ S \l

feram®eTd 7.16

FART JAT
A TG T for EERL ATHTT /ST | al ZETIT GH: |
gfeadq HTEAHT AT /AATIA

T TR I3 G9dld

) )
FFATIH, FATH
TR I7€ ABET | oo | ElcE
BT Aol 3 U= | S I I

WA HH THTATS To
FIATE qrbIIA

[a=TTeT cieIT Tiare] abdir Q



TaT AYHT TATATE TF | oo | |
BTl far=ray TEr o=

STET 9oy AEuesr f&aet |
feggers foreare fosy/ ar=

TR TS TS [Ty dT=al TFHT A3 9GS, | TGHT VUSR] SET 5T gargar a1 ATHT
HA AFSHT AT ATSE | U UFel ARl o a1 ARUH e [9=a1 AR qRaa
g8 T a1 9 8alsal I ATHI diad TR YT e |

F FEqEr fafg fgomare g« @NTSer WHUHT Ubd Sl ®TE JRATINCHE  det
(resultant force) T AT IREwS; | AXAH! AATAE, AMSUH] TAGTH] THTI FAT [QMTATAR
ARHTITCHSE e T&Ab] ATHR T AT TRAdT T4 qag, | TRHATCHS oI ATl TEIH!
HATER T FTSSHT TREAAT ATIS, ATATS [SHIHS T (deforming force) Al |

7w ;& faw fouged wf awet aoufs 1 qe feafawn frat sneo & 2

Elg_ir fafv=ra draraen fewrdvre a=q (deformed
body) aTe fEHIHE T FeISaT Sad a& ATHI
7 feafaan frar smeg | &7 fewvre axqame
T I[OT SAMERTHET &1 | qITeel AT ITShl TEAT
TAR GRET F AT AR TRATITET HA
@I TG ST THEE |

FATATHT ATITYHT ATAEEHAT BIF TIF
AN g | SANERFE FqEl g A=LH
ATFR T el GRadd 9 el g | [eaadehl
Fiedr °R, O, fa fAforerr AT i | a=qa fer 7.26 T @AY SHISTT
IHT a%q T ®IAT (SR H g7 | AT FAD

TART F&AHT ATHR T ATSSIAT AT &I qRATT ATIT TOATS

wfeefadr =g | wnfeefader et qaer Aeers afe drErR

fauz a1 aaTeT Alebrg | Tl & fehHTe & =R o @
FET3aT Ffed a1 At g7 |

qOHT HIET

[G=ilaT aerr Urare] sl Q



TARA THR
1. & I SaT AlhUehl dMa@d e AT gdlieed & 7

2. TAIEE AXIH R ATIRHAT A% T EAqed HT qel SANCEH &7, 7

aR<NTer a1
(F) T AR FTeed ATHATEEET AT T TATETE Tl GAT HIX (AT THE |
IHT FIHT HRF F¥eh TATEAAT TUHT T ¥ (40w ATeleachl FARTETE ~AaTehl
FArAGE ST FIH 929 Tl |
(@) T BYHT I ATHIEE T TR Irg bl Sl FErehl TANT T TIET GeAT
gieaeprer HHor TR |
RIRICLEE]
1. EIAATOT WY Yh T A TFAT ATHEH TAACHE AETTT
TATRHAT @Y | ATHAT @Y
o | TR x- T | 3% ArfafaR & e o T
q= EICICEY TowT fqar | q@fae o
@ faem @
D D D
D
.—%t
t t t
MR | P ST, | ThATER TehTEhT & %
FHY @l & fer FopTd, AT | hebld, FHA | favgHT shepra
T fqer sRMte | iAol 9WIfe | R HIe,
EREICIIGH
Tfq Fw/T | gaT FRTd O, | THATHH] TR F T
@t THE WA | Hoprd, AN | Hobd, A | faegHr werd
JaT UISEE HIF B,
HHHTT ToTT

[a=TTeT cieIT Tiare] abdir Q



2. faan YT Feareedt T qWERT aRTIEET AR JTgEd AHIRCUTERT BAIE

ATET EIUA AT TTHEE 9T ATART ATRT THIHTUT | STST ATART ATRT THHTUT
TEH! T (u), AfeaH TlT

(V), o (a) T qHA (1) AL v=u-+at v=u+gt
F e

T T (w), AT Al

(V), 9T (a) ¥ TATATR () v2 =12+ 2as

T F ST vZ =12+ 2gh

I A (u), T (a) T
AT (t) T TR (5) AT L i
F ST s=ut+Eat2 h=ut+Egt2

3. ATAEFEl aAE FaHEE

afgett fram T fw aat fom
\\ — i N N = \\ Q
FA FEFAAT FAFHT GITIT|TART TATATE EHA AEAAT| R A af7 famaraer
ARG [T AFEATHT TEHT [ IT g Tl AFAT AN | AT aRTeR T {9
e e qEaRaTy Tewg ¥ AT | TAGT GHIINGE T AFR | FAGRAT E; |
HALITHAT HUH F&] THTH A | TISHT FehHAIIAE 57 |
e (G =M qawaTH Wees |

4, Teiéetady T wnfeafadt

< STTIHT &
ot fewfig s« garan ety o frafe a=
gATTeatadl |dfeet & TR ATIH TRATAT farepfaa &=
wfeafadt  |ufeafdd smer gamEd e | faepfaa g
31T
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(%) SRR R eI [QmAT Aa | (%) 5 Y HYF AETHAT ATSA |

(3) TANEIGERN TANT FF &l 7
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() HATHATS [HeT aTdT TS
(3) e g AL AER o

(%)  SATHaA®Rl ATHad Fh BT

(@) FSHAT A A STedh ATAAEH IF T BRAT THE T AT qohd
FHFT TANT TR ATHTAT TAHT HeH %A AATS el g7, 7
() THA IR T T FRA IR ITH FUART FH 57, |
(AT)  HRA IR T gL Tobel IR TH AT FH 573, |
(%) THA IR ITH T HRA TR T T A &7 |
(%) Thol IR T G PR TR T GG JHIeed ga |
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(@) e gafean T =re gqtgan

(W) gemretadr T e tadr
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3T Blh |lch HT i |

¥ gedAlgal IId q9T Hedl GE3 |

afg, srmfee! faatses e 9 |

FgFATe el BISET TqATs Al TS faueg |

TZHATET THT HATFR AU TEXHT TAATS T AT TATeRT T3l T&T IRTH]
T |

T Irgdrs Mfverd FHTIwaT & arhreT o |

TR JTh1 IO AR ¢

(<P)

)

I T T TR IRATHT SR |

faar Y@ =rad! Mefarad FHEEE JHI THE
() v=u-+tat

(=@ v2=u?+2as

() s:ut+% at?

fFear W@ ATAAT FHE A ((SIEh! &R A @IS Uh THAET

TARI-THT qTh T qqA-F87T qTh (=7 B |

i?%QEEI S22 3;5555 STITTHT YJTATARUT 9HT UTh G‘O_-igIH\I ISdd UTHRHI
AT THT (@RI HFE TAIT T ATAR] Thld Iooid THald |
eRTAeT ATATTHT ATCTHT el T leal 4.5 1 AT M fearer THar |

JHT (s) 0 2 4 6 8 10 12 14
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(3) TP TATAT=AIT
FHT YTHAT @Al
T FHGATH IS
FATHT GIAT T
FGATHT ATAATS
ud fogr RET
ATART EIAT JILH
afvuEr B IEd
TRl ATATB T T 1(s)
ASH FIATI(G
ATTHITT @A T FPATH 1€ [haT T T FAT A& |

(@) TAMGAT AR F &l 7 (R TAMAT T A SATGATHE g5 GeATAT IETEXU
TETETH |

@ fve T gAfGaTfa=® aveed dEterd |

(&) =g FeAdl dieal a9 TeTad |

(V) TRHITCHS Tl TEIH] ATLT Taeg, WAl @IS FeATal IaEX0 AeTald |

9}

EJTATTATUT s(m)

»,
¥
T

o

() AT Td T AR ATAGF] Gieedl (A ATARHAT TBTSH HFRATEEHT g7
TEH I TUATAR ATAT Tl |

(@) FTAGEIAT D G (IH F@l F = ma THIUIT TH |
(3)  FTAFFIAT D! TG AIH deTa g |
(€) afve Sfrawar Seasr AT At MaHar sl fwarderTe 1%

LA IETEXEE AETerd |
(@) VIR ATAGET e, AT T TG (HAHET F I qRATET JTANT @reil
TR fqeT et e[ |

ERIETIE] SUART A =ATAgqwa=d1 E2iee|
R |
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() d FerEHT IETRUH fEmarherAT At 7 yiafear gearsTard |

(@) IETEIUElEd SAME Al ¥ AT adl qReTa T e |

nfurdin aueEE

(<P)

feqR sraegTaTe grad ANTHT 3T feedth TSd T® T garasterstdl 1.5 m/s?
F THAM JaRT IA= HAT T 30 s Ui SIHAATE ISAT | gaTeslersl araTHINHT
TEET FEH AT ATH T TFAH! TR ¥ {6 SAHAare 38 Al

RCIEECS

Tt feamer THEN | (675 m &I, 45 m/s Tfeqom)
B T3aT oAbl ANGATE TEH! AT G GIATA T TSI qA TAATH] S H]
FHI WIATIR FETIATA GINATS ARl TAGTF ATTHH ARMH THIT 2 s Tl

AT | TSI GEATSHT TaTeATs 9.8 m/s2 HIHT T Adgare el I=18 fedra
THET | (19.6 m)

ATl [Ug 50 kg ¥ I AH! ATl 08 12 kg Tehl & | I ARTA
FTETHT Al TESTSET 2 m/s2 BT TNl Iq HAT | ok ATLATAT HTGHAHT AT
qReHTOTcR® g fedre THa | (124N)

T3l 1500 kg fI9€ AUHT #R 72 km/h FT A TTTSTEhT AT | ATARS Sebepl
YART &1 50 m 2T 9 TRAfe; el i 10 km/h AT | ST AATTAT BIHAT AT
qReHTTcR® o fedre THa | (5850 N)

TR (oA TIaT TR FTAATS A THT YTHHAT SETSUH & | UThebl AHTT
T TAFT JIAgEH I AT |

N F

(1) FEE TS, GEE GEW, q@EE ¥ .

FaT ¥ TeTdH GUgets Gadruz E

TETa | S e
() T T TUH GUSEEHA FA [ | B

T GUSH T&H T AT TG E

afada aua 72 ¢ .

- a - - - ] 2 4 ] 8 M0 12 14 16 18 2

(%) C YT D &l TSHT g8 Rl TR HIT AT (s)

FT G 7
(%) T C oS D AT [&T g TRV f&qre T | (15 m qadH)

1aiTer aer Jiare] abérr Q



ARt ool
(Simple Machine)

far 8.1

e St T fafig=T fepfaaeT s Test avTs R Weheehl SATolIRehl YATT e |
N N = A N o = NN ~ X
TANT &9 ASRe® g | A1 AR JART 9 [asiell, fesie a7 Yardel Araedehdl Jad |
AR o AT JoATad T4 afbeg; | T899 2190 #rars afvarn, fgar ¥ gfaarss
TSI FFI T FANT A FTIRT SIS TUHT ITRIATS A T Aiw, | TATadehl
HATITRHT T T AR YR 754, ol g1, sard® (lever), AT (pulley), ITEIT T fog
(wheel and axle), &E® ¥dE (inclined

plane) | U= (screw) ¥ HdEl (wedge A 400+N
FSF qAEH [T BT F |
600 N om
A TAH! TARTA ad Fig T Alhes, | !
fer 8.2 AT SR FANT T H1d Tl 5m
400 N 99 @MMWT 600 N &I «ATSATS T 8.2 FieTRHT FANT g FANTGH

[ar=iTaT oo Uraire] abér Q



IITSTH B, | AATA 1S IATeH FANT TUHT TABT 1.5 T TET AT ISTSTH B, | F qT
IS T TANT T F1F &M ATE T FHRIAH! ATITT F AT HIGaT &1 | FAT
e (Load)

At BT (MA) = ———————
THRIE (Effort)

ATTeh RTZAT TEATT TAPT FAATT TUHTS TGHN F TS 5 |

Elgffr af TR T=ATT THRITH! T (Velocity of effort) T &gl T (Velocity of load) T
AAITAATS A TAH] A AT A |

ERInY
THRTIHT T

~ =

M &I (VR) = N

T IR T AE T THICATs aRTaR TR AN HUH,

ThHIT TR bl T y Ihigd R TRl 3¢ IHIE 4 |

Tﬁlﬂ' ~> (VR): N = NN N >
S IR Tl T qHY ars Ao

fora 8.2 T STTARHT el TR I LI dlelel TR I 4l 2 T B | J9 o
JaArerseRl A FTard fawg |

T AATT FEATST TTBT AT TUHTA TFHT HT THE ga |

AT FJoei@ TUHT GAeEH TN o JRFT G TeAehT TN AT HIZaT T 0
AT I ATS A Flehe, |

1. &t (Pulley)

ATl JRT 7RI $hrs e &1 SRIAT JdMSUa aael fem Afafdy g v
ferTepT YT TaT el qaAfdR e Tgg | T8t T aefepl [qeT gfead T T HrHers
afser aTeieuet 273 | Ol U THRE! IRl T+ &1 | AT A&THT TqT BT
T o 1S, AT aT dTqaTe Al el AaebTals ol A | THT AT
SR e @Teel SHTEUH g75 | Sl Uk FS AT aret (load) @5 T bl ST
I (effort) TNME | fordter gamr fafiet argwr Tivey, & @ gARETE qrHET AT,
TAT ZAT TaFE® TATSaT (AT ATHAT Wifded] TeTaT ool o1fa |

[G=ilaT aerr Urare] sl Q




fewaTFeTT 8.2

=T 3@y Fet TR gF T AT
frl o av 9o Rl T agad
ferd ST TG | FAHT AT
(spring balance) #! 7IIT 7T
geaF fedt qunshi|T qretarer ot
qAg IAAZT | FAIgATE 20 cm
A IST97 THIEATE Fld FIITFH
ATgIZ, Ehered ATIT T AR |
TG [HATFATIEIE HTaTF TLATSHEE
AGHT TRT AT T&T ATAHHAT T2 |

AT : THIGA IR BT U (effort distance) W ST qoehl TATHATE H(Aq 2@ [T
T AT | AS IR TN FU (load distance) AT TS FZH! AALATATE H( A
&N I SIS, |

foeel |Ag |33 |3T/AE |dE  |THRIE | AS/THRIE | TRUH HY

R}

9T & I =
EEIN =ThIE X 3.3 |AIE X A.g

AR qur fAewy -

qATEHHT AUAT fe@a TR T AfaTET qeee & TR |

o) afedr FeraeT q@rsudl el ¥ 3T Forsdr q@reus! e & faear g 7
) THIE LT ¥ TS TAHT AT ¥ foreiTerr agentas & w3 7

) A oWl THEHT @IS T THRISH! AT TIHET FH T HAAT Fe5Twal qal 3 7
%) 7T fasiTe® &9 B SISHT TANT T SETAUH ) 7

fereiT JoTTely srerer, =1t ¥ T T A TehRepT 70 | % Mi=d SISHT R 2% g
feriters s ot s | aeare gerer feem afvads 9 g i | e T
qfvadd g fadterg = fast 9faes | o fasiter aeer feem afeady a9 @9 | =
T A T YPRHT AdFEE AUH [HHTes I e qiwg | Fad faear swimar
TIAT A T T3l A TFPEE gl | THbeeh! TECIT TG ISTial [eeiel T+ HTH
FHM: BT FoId T Tlebrg | FH ToAA 8¢ HIH gAATs [BRTAAT g v | T a9
FPT HUHT THAE® qel [FRIIAA 7S |
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! Y height from
) ] l«—— 2m rope = — effort the pully
fd MU (Velocity ratio) height moves to ~ to celling
from the I 2m is Im
pully to
THd I TEAET @S TR T bopjing s o) _ v __
2
AT TRE IR A g qeEr | load
B U T AT 2 & | fo Im
AT ASATE SEH T @USA i@ - y
ITHRT Fveg |

o 8.4 gaher a1 fAfaT a7 g7 T dler 7T

farend 8.2 ae U<l Sy aR UF Fah F=d (addl digd 9 T+ g4 T ghidd
ORI <0 SRTER g WUHT M AT 1 g7 | THHT A SR Ueh Ul HIT Al
ITHH §75, | a9,

T AT (VR) = ATSdATs 9% TANT TR ST GUSHl Tl g, |

AT~ WIEET (Mechanical Advantage)

ATE T THICH ATATAA AT RIZATH A (675, | [RATHATT 8.2 ATE YT [AhIATAR
fersiT worretraT fereiTerT e dge ST AT WIgar Ui age W | fwier o1,

e (Load)
gifers HwIEaT (MA) = ——(—————
(MA) Thid (Effort)
JETERVIHT AT FaT FART TR 200N T AT ISTSH 50N T I ARMGAIAT A TS
N 200N
&7 AT BTEaT (Mechanical Advantage) MA = 55~ =4 & |

TR AT I 1hT TART TET 50N HI Tael
4 O FET AT FBTIT Al |

Spring balance %
UHA AT AT B AU qUAT WrE é
T THIE AR g | a9d anted wrgar e )
AETIT TF g8 d¥ auud a1 farAr
AMIT I ATAFET TET g9 T TF | o 8.5 % @
TEAT AALITHT TGl ATTAE RIZET Tl
FH E | AT~k BT Teb a1 TRl HH WQ ATd( T8 el (@9 qieaa= T |
AreaTs AT W IR AT YA T aeds aetay iR dreHd et
RISEIES

[G=ilaT aerr Urare] sl Q
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©geh Adg (Inclined plane)
ferarFenT 8.3

FF BIEF AAFHI AFEE HUHT FAIT: 200 cm, 300 cm T 400 cm T FAF 78T |
dt FAFATE 60 cm Fld AT STSAT ©FH YT TCIE | TIAT FoAFah! qagaT o7
gFeH I g (Al qag woHr FSHT A 5F (TR | THRT SAHATE qIATAT FATAL
AT TANT TRT A8 ©gF TAZEEHNY ATRT AT TART TG dgherd THEq |
qT AATGHATE AR ATIAHTAT AAGG T HATF TIATVEES! [Fara T8 |

#4A | ©SH qaE BSh qAg afq | @ie | TRE | arferw | e
g (I/em) | SA| (h/cm) | AU RdER

1. 200 60

2. 300 60

3. 400 60

TARART ATAT JIAEE

1.  IHATE ATHEA IET (ATS &) T WhIal
(ATATE TET) dIl Fele (b TN

g, 7

2. UHEH ST @AH! (FHEA FH TUH)
HATE T Yhebld d¢l HUH TATSH
FAT I aferelr gvg, fobet 7

3. UETSHl YHTSA TTETHl Rl & &l ?
THAT TGl ATHIHES TET a1 SHTHH AT B TR Fefeh TANT TG | GSF Folhare

o7 8.6 5% TAE TINT TRT T ISTTHRT

ATHTATS TTSTUR FiSAel e TIT BT T(hws; | Tl el TRATS Tl SISHT AlTel TATSH

TART R BRTEAT Id8 JUHT ITFIATs Ggd ade (Inclined plane) AT |

TRl T AT TE AAeHl B AT (AB=I) o THITA TR THN T30 T Tgb qaegehl

I91E (BC=h) & A IR TWH T T3S | TqF Tgeb AASH ATNT,

THIE A
S 30

Beh ddedhl ol

T S =

ERCIRELINCIIF
VR=1/h

a3t T iare] apérr Q



IATEATS TITadq @I FEF TAeH!

TS Ter3al I9dl Ided T a3+
I TS TS, | TEh TGP AT
S ATHT g Afq 7 g T8 ey |
T el WA I JFgq 9 oF 20 N

Jgg T FA A Gl g5 | BIF R 8.7 @017 GH1E AT BT T AT
AU TqHI IATSATE TATad TGl WO O TTE

FAEHT THITE TQTI§ AT M AT 2

ATTTeh RISl 9@, | TETSh (WAl STTHAHT (AT 8
TSFEEHT X TRIEE TG TSl AFATS TSTSUH]
TS | T & IHATHT MEe®H ST (engine)
T AT Tefel AR ATAATE FioTel AT g, |

%) ®wAl (Wedge)

e STETHT TR TANTT FAR HIad, TAGTl fer 8.8
ATHRT FIeA, TeoRTed IS A ANG B TR
HAATHA T AT, | T FREEEHT FANT HUHT FTFLIEE v—f distance dravelled

height by the load

T SaleUle® g | Wﬁmdsaldl asw dde  or
Waﬁaﬁg@|wﬁwﬁ?ﬁr€r?m‘ﬂh@ww edse

¥ HHIR T T T AT &4 ATl Tl TR

HEl B | A GSh FABH! [HGTAH] THl Eg | THA

TIATE FSF Taedl fafre &7 wifaws | fa 8.13 7

T AT FvaT ST AT HSTE ARTEARET AT |

distance dravelled

T 3 E_:r Il \l LS Q“glg Fﬁg a;?r W | aﬂﬁ by the efforts
TN T TS TET e ST SIS TS ATEE fort 8.9

e A G0 A T g | Bl GO B & AT TShT
STALATHT, TR FSTE = A U T BAHl AHE = T G4 &7 |

e T T (Velocity ratio of wedge)

HHEl THIAY FRAFAT T HAIEN §7g A ABIAR FAe] B dd8 [HelR dTiear aeehl
T8 | Tl ST STEUaT fG9TAT g9 faeg (dre) Hr T qisrar aqrss, |

T T R G = e g = H
A qIX PTG = TP AT AT (AT HT HIEE = L
THE T H

>

T AT (VR) = —— o =

)




JIETT

TR FoAT WP TANTT F15 a7 200 N T I oRSUH g | Fal F1oia fagal
THET FATHT 600 N RTERBT TUU Iq grg, A ATieAeh Hreal, M dad T F
g fedre THa 4 |

:5I|\y
GRYMHT 8R! 9o (E) = 200 N

TRETH AEHT Ica g TUT (W) =600 N

Bl METE (H) = 10 cm
TRl ST AT (ITgeRT) T W25 (L) = 2.5 cm

FTET ATAF FTEAT 811
W
MA 2?
_600N_
© 200N
FHIE T
TI'%WT‘E'I?T(VR) =ﬁ
_ H ~ 10 ~
=TT

{3 Ul ®EH Ad BT 3 T A AT 4 &7 |
2.(d) = (Screw)

A AT =1 foFeTer FTodT Tt SiTed, SUTh Thebl TANT
AR 313, Acdlead Ol qTde® Hed ANG bl AqATHH
T @b | ForT 8.12 W1 F@TSU & THAT TEATT B AAeE® )
STSTRT Gl gl TS (spiral) TIHT ARTHT g2 | A piteh ©
TS TSR @8 Ade (Spiral inclined plane) =g | U= Us

feFelT ST STAMTR (Cylindrical) T&THT Bg% Ade AT Fwhl

I T & | T U Fgh qdee [anme &9 2 |

fera 8.12 WY TWIT & TEATST ANl qNTeg = (pitch) WA= | T=IATS T ekl
HHISET b [0 aRTeRel 30 a9 48 | 999 2 (head) I AGSATH R AUH T
(T=T) TS Ueh Feehl FATSAT,

[ar=iTaT oo Uraire] abér Q
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e I = YA I AMSUH IATHR TR IR = 2nR
e g4 = a=q a7 I faer aRreawer 8T = P

nﬁra?gw:?
et Arferer hTgaT frerr s g | frer ar g2 st 39 wfq & s @ata § w

T afTer g7 |
3. AT T f€ (Wheel and Axle)

fearFaTT 8.4

geeT wIguT T [ew Migd famgi | aawt aRkfdmr |igt v d5gig | [@ewr dteers
SEFEATYY TIGUTHT HOFT SIIAIE S TSGR | AMETHT THIE ATH FATHT AT TINT
THEI | ®RF OXF A [THEI T S1avqF AeATGF AGFAT T AAFT e ATAFTAT
et e TR

maﬁggﬁ! e qTEITRT fareat

qgE RO ECH sderE (R) | g™ (r) YR ARG

1
2.
3.
4

T SIS A2TE TN &r, | T T STehTHT ZaT=e el ¥ ATgeheTdT ITgaT (paddle) TART
TRUHT g | AT ITHEE IGT ¥ [ ST IIeves
g1 | el Fwars afsar aarser | ATHT ddeard
AP ST (ATZUT) T Bl AGATH TR a7 ()
TR ATTIHT STST T AETHT T SFT T T TATSUH]
XA JeAeTs ST * fog 9= | IS g g
feredT g aTSUH! qTAdTs SoTeal TTHT AMEUHT o
AT (magnify) 5 |

e 8.13 argwT T g

aTAT ¥ faEHT WANT T 19 QT IISUT T fogel AT ATHT T Fvehl ARMS ST ATATHT

afefer sRTEY SR AFTE AR a1 R &g | Tl ¥ [SEHT Thide qIgume! aifya

FRTERFT T IR T ASe [dgehl qRid sRTae! T IR TG | a9 91891 2 e,
THIE T

AT VR G

>

[G=ilaT aerr Urare] sl Q



g aikfa

- ﬁo N F!f%
It ITGUTHT AT R ¥ fSSHT e 1 AT,
2nR
T AqITT =—— =R/r
2mr

qqd qIEUT T TS TGl AT T faedl qeaandeh
AT TP (A AR AT o |

qTEAT ¥ foedTs MY THT Il 9T HiAws, b JaHT
SAAFAT T ATE T SHIE ALAFN T &5 | AT ey (77 814 Fewreamdt gerers
T FrRells A d (F) T STAT fe Alehs; | 9T B &l

360° TR fAR=IR T TG | T HAAT FoTH I@ET AT IGUTETE T A ATCTHT
SR GIUHT TR favg (A) FITET [HSHT AT Frears ARTH SRIT SUHl ATg a7
(B) 9f afkade AEREhl T3 |

Load

IR TeeTE T3 &7 qlecls Gial THIHT FATd [@al AT Alebrgy, | I T qwgHAT
TAA TR T GRITwET Aered TR T 2 T&T FTHT TeAel FTAHT T IS | IETEITH]
AT AT ¥ o (eears) #1 foeare g« avsar Sfa F THAH gefd UR T g
Arefel IR T T G &7 | T AARATH] BTl 97 Teg AATA AISHT T =rer
AT A, | ael fok faaera Ifa § FHaAT drder IR T =T g9d a) T gl
FEI AUHT IeAc] AMSUH] I Yad+ (magnify) T | IITEXUHT AT ATAdA WS
gfae (steering wheel) WW@WW%%WT@W%W%WW
T8 | WS Eaa®l AT daal ad g4 Ui g JUHA ¢l AT aaars Jad+ T
TFERFH WK BA FRETHT g7 WS Faaval Al TASUH 573 |

LA Tl AR TIHT AfddA TvA

fwaTFeTT 8.5

qHT AT 9F, AIZT MEH Sead, G 9T AfdF T #FR@EMET 9INT g 3AT 3AT
Afemat (7 a1 529377 arAdt 9397 TROH daciad TG < [Feffad geadqT oawd
T AR TR |

(%) TTETHT Sfrerers fba Sifee Teept 9T forgeg 7

(@) F T Al TAeE TXA AAATE TTHT 7S 7

Ffeed JeBleTept FrE® T AART TAATE TRIT gad, T FABETH TS TTHT
ZfeTel SIfae TRl FTde® I 876 | 36T dhewd el 9IR A HHes g |
& TR FACTSIR ATEN G T TG, | TEL et HIA AT ATNT (AT FehTRepT T

1GTeT oI UIaTE], GO Q




TAEEd] QTSI Jd Te® T 73 | TEHT HIAA fgal, qierar qar g
JA TIMCR FA TH AlFwg, | TAA Tx AT Te9=T qel IR TAew (FeAl avebl IeAcrs
St a7 i |

e 8.6

FIMETUHT ET FEd g aTUT GANT WUHT FlIT T FH FF AT JAgE (e dfeer
FAFT O, ATIEIT T AAHRT Ted ATfAT g 2N THE

F.4. stfest o=t YA T
El H Jarde ¥ far

FHETHAT (Efficiency)

frarerarT 8.2 w1 feara Ikuar fawrer wARTare ar g4 ®r ¥ fasiar aiusr e
AAATAATS FTTLTTHT AT &1 I (AT TANT AR Fol(Hed Bl Gqerd arediae &
AT @I TAT T AT I g | TG Bl IIaeTd Foll o &G waTeeA et
TAT 9= SR af 9T 87 | SRTeX0ehl AINT Ife Ikl ATITTR] AT 75% ATTHT
gTHTS Tl aT=aT T3RT IRl STEAT SrstTehl 75 % TEIANT &7 ¥ ATl 25 % Foofl Tuurel
&l I g ATy, &, ATiG TfaTHT Bl AUH! qhvs; | a9 eI TN T
PeriepT HTIETHAT 75 % B | Taeiiepl IANTATE 9T g+ 1 Ieaiiad &1 & | Ioared o
AT TTA] ATS T FAATS G¥RISE | AT BIHT o,

IAET HTF = dASd T A = A8 x Alg I

T ToreTHT RTRT B ARG B 87 | AN B ATl AT Shidel TVl Hraers
g | T AT AT,

AT T = THICA T 1A = IHIE X THIE A
A FAHT IcATEd H1F (Output work) T T R (Input work) T ATATAATS HIALTHAT
(Efficiency) A5 | aelrs Gfqera®r eaaaq ke, | T &9ar

. Jared &
HIIETHAT (Efficiency) =—————— X 100 %
NIRIGReIR)

IATEd FE T AR HTAHT AATs HTAAHATH AT JIqLATIH 4T,

e
FTIAAT (1) = — X 100 %
Thic T
EIE
. Tk RIZaT
FTIAAT (1) i — x 100 %

[G=ilaT aerr Urare] sl Q



T JAEEH] Icdliad H1d Sleel 97 AN HBEAART FH g | FPIAGTHAT qqIqerd
EAHT AT FHIUT AN 1A NG FIREHT TR AUH g | TA A-AGEH g
YU PRI & TH0 AT H IcdTiad HIUAT TR & ddad | STHel &l XA
TeAR] FTAAHAT Sfeel i qaIfTITH=T FH geg | I A-AHT I a1 STl TIRTA
HYUT TR AHR! B GTHAT Hel Terg Hichs |

‘{U'f O (Perfect machine)

AT 1A T JAAMET BT SRTET AUH! AALATHT FIHETHAT TAATT 5 | TXAT Fleareh
HATH TAATS U0 T (perfect machine) W3 | qU7 F=rHT ATferek TaT ¥ A AT
qf SRTER gvg | A9 feRleHepT T=aT AT FIIAT % 2T ATSSA | ATeH qYRfed
T AT gae | a9d QU I AAEHT TEIT S |

Jelg T

T forft quTrefie wefemaT 80% T Y AR WIEET 4 gAHT AT IFA GUTATERT o
ASEAT & gAU0 ? @ foadl JUIAMT 1000N FT AS ISTST FHfd IHIE ATRTAT ?

7e,

FTIAAAT (1) = 80%
T RIZaT (MA) = 4
e (L) = 1000N

T Sge =2

THIT (E)=?

gﬂ > )
( MA
FTHAFAT () =——  x 100 %
VR

4
or80% = — x100%
VR

400
orVR= —— =5

80
&< fordT gg@r =5

L 1000 1000
BT MA=——or4= orE=

E E 4
A THIE =250 N

1GTeT oI UIaTE], GO Q



Sl

frzuwT TrEER @ gaee 5w e (V) amewRe
(F) UTF T qFA aArdre AMeAeh HIgal T9¢ 9 THF TART fh T, ?

(31) START ATAT T3 (3AT) FEIH! (T TS

(Z) FTT AT T2rIT (F) gerepr feem afvads =
(@) A 9T T fodAreRr A AT B &S 7

() T (o) T (3) () =R

)

(M) R e Al THAT FHEE =AQAIT 6m ATHI Felds TIART T Fgob TS H
[HTTT ARTET B A7 I T AdBH! T ATATT F(q arer 7
(&) THE () T (3) O (%) =R

(&) qUEAH FAAHAT H T, 7
(1) 100%  (3M) <100% (%) >100% (%) 0%

(3) UTH GG SARMET A & A T Al aehl g 7

(31) 91T ¥ fae q91 IdE® () ot T &
(3) BEF e T U (%) SAIAE T Har
T{h AERY ¢

(@) ol T qrEyn 47 fde
@) VRI MA
() Jack Screw ¥ FI=oRT

() IAIfEd Hd T AT BT

FHUT fed

(%) UBTSHI =& EHTIT S1al aATH &g |

@) A Sted A A |

(W) F I AT BTAGHAT TAATNT FoT |

(]) A& T=Apl AT{ech HIZaT M ATATAA=RT HH g |
(®) 9rET ? foears e Skes afeg |

1aiTer aer Jiare] abérr Q



4. fETF TH IR ACEE ¢

(F) IIA T AR & B, THH HIgal AeTald |

(@) Sfed a7 AH & &I, IIEVHed ATl THel |

M) TSH AdedAls IeTeXUed Y& e |

() HEl TP & 2, IeTeXUAed TGF Hewd AETed |

() U= BeATS A, 2 STATHT T=hl TN & & BIHHT ATNT T 7

(=) foriler geprers feaafed afewa faqer |

(@) U T HEHT ATAF BT ¥ MAATIT HI [epiereg, Feaafed =arern
TR |

(&) TSH TagH A=A RIZAT T A ATATT FHAA TS b, IaTeXuded
TETE |

(%) T TP FIATHAT 75% T & e, ¢

(=) e STEAT 907 T=7 RIS T gr, PRUEEd ATl THE |

(@) 9TEuT ¥ faE® Aq aqaTd FAA I Ay, fAAdted 9ed e |

(3) [AHAAEd e a7 FF &HT THRE G T [HeAl avehl grg, ACTeld
(&) o faew Higw () fea=r wfE
(3) HTgehet (%) fqar faer #taw

5. v e W

(&) FororAT d@IEUHl BEh FAGH! AT
ATtk TTEaT, A ATATT T HIHTHAT
feamer e |
(Ans: MA =3, VR =4,1=75%)

@) P aREas Bl gumell S@euel g | afe J9el w5
&THAT 80% B, A Fad [EHT TUMATeRT ATRT delehT I9AE® gl
TR

(3) 1000 N TS ISST Hi T AMIAIS, ?
(A1) AP BIZET B § 7
(%) ATAATE 6 m AT IS & AT 1A T FeaTiad w1
feamer TR |
(Effort=312.5N, MA = 3.2, AT &1 = 7500 J, IATed %18 = 6000 J)

[a=TTeT cieIT Tiare] abdir Q



()

AT ¥ e dAdAT FHHAW 20cm T 5cm G | TFaTE 500 N 33137 250
N T TSI T THHT AAF RIZET, T AT T HA &7 ol
SR |

(Ans: MA=2,VR=4,11=50 %)

RN oo BETR TANTS BTEHT HaT
ﬁtnﬁzﬁr%@walwﬁm‘nﬁr&m
6 cm T TMeE 12 cm @ | ®EET 300 N
I TSl 500 N aRTeRebl da0e (dre)
I &5 T TR A% HIal, Tq
AT T FEHAT feard TR |

’
| W)

Tt
ﬁ é’/ﬁiﬂ" h‘:{
i

(Ans: MA =1.67, VR =2,1=83.33 %)

[a=iTeT cerr Uraie] abéir @



mmm*‘l-_&
. -

battery —j

o 9.4: FATHT EFATOT

(1) ForT 9.1 AT A Frollel A Gebebl SWIZUH B ?

(3T)  TATagd TSI FA ol TAN e ?

(%) @I THGH & FA FoAdl Fd TART TS, 7

r

(F) FIATE UTT & SoA(eATs e e TRIHA] BATRIT T Feheg, 7

I FATH TG G &7 | GAEA AT TEIT gad | ToAdeh oAt T, faward
QT TS, [k THTSH, IS HISH ATG I FTIEEHT FAATT T g Foliehl
A& ITANT &73, | WHIEEH] e Ualiaad qaTd, JTehide TEaaiad Saradd e
I AT TIHT TR SR SUTINRT FaIT | I Pofiehl I Tl FAess AR
FATETE JAE AT AIAE AT TS THT grg |

1r3T1GT GToIT A1are] ahéi Q




FA®T G (Source of energy)

ferarFeTT 9.1
AR 77T AT FFT fAfe7 &=AT FlfAaa §@iT T4 FAFT giage F@EvF’ &7 |
RIgEH! SJeqq7 TRT OTHT TR |

fa7 9.5

o) AT S FA FA Gides SErsuE B 7

Aqn) AT FSAHR AAEE FEA I G ?

AT Irde®Hd F A Al JR(THT [HIR qrgva ?

F FHA ATAEw TR(THT (I AT g Aqebl (M= Trad(s TH g7a arar 7

e fafae Fraewdre amaedsd Foll qid TRIEH gral | TARTT Sl (Hepled afe
e 9T T FelleRT I 2T | e, T, fesra, Afader, Wefqes e, Jatawd afs
FIATH FIAe® g | Tl [afT= emeear fasiell, Taifaas qerd, argeT, Teal, arar
T by, I [AFATTEAR B

FAAHIUT FHeliht Gid (Nonrenewable source of energy)

JHTHT FET Soll FTe® A@l YR THIITET TIR T | T ATdeeeh] qISR
fefefar @it srafuwr Seare w9 afepe | fqAers wrerarar = i T S are
T AR | TART Tg SAraT REAT a7 98 Gl aedl I JATET T AGib rofieht
ATTEEATS ATATHLITT FolTebT AT Aieve, T © bIgell, ST e, FTeBiceh T TS |

AL FSih! d1d (Renewable source of energy)
FET TRl ATcTe® Gral FAtaHT qF: qid T+ Alebre | fTaeATE YINT TG SIET FRTT AT
Rfaaa | ot sraead Gl aor faqeng Rt 9 afes | gEfqar e s

[G=ilaT aerr Urare] sl Q




AT TEIEH T AT Tg GIAe® Hoflehl FATHU I &¥, W&l : AR Sell, a1
ST, TAGA, IS, T2, TMEaE Aie |

" FeAl (Solar energy)

Jegel ®IHT GAATE G YTl T J1eT T AT AR Foll 1 | AIeqe] ®qT fara=
grafiedare afq R ST AR T4 T, ST AT ATT T FTATATS [AqHT TR
TR | WX FST TEATH Foliehl HeT A1 &1 | WX SoilehT R TEATHT Siae a8 3 |
AT 2¥eF fad Yeael ®IHT FHATE Sel ATATHT Sl UTeT e, | GAAT TUHT TG ISTAH
RHIIES FATSA 9UX A AT AETHT ol 39+ 873, |

GHET TG FE AATTHEE

ThH aug = 2x10%0 kg, JeATATE FIHT T = 1.5%108 km, FIHT HRHI ATTHH HE
= 15,000,000 K, F¥eT TAeH! AIRH = 5778 K, TS Ica= & i = 3.8x10%6 /s,
A fafereorst &qwT qedreT gfqanitias amedr sea Sl = 1.4 kW

qUHT & F{ﬁﬂ'&'{ gfafshat (Nuclear reaction in the sun)

SHTAFTRT STIT

FET TTAHT T Yk THEE gragrl | TRATITHF gl U3d g dR JRATIE faug
FF T g TRHIIEE ATSHIEMT g | IITEXUH AT Gifed¥, STERTH T fefeaw
ETSSIoAhl ATSHET B |

T Ueh T HIATHT BTESIoIT T Tedhl HeAH ATHRH ART &l | AP HR ATAT 15
fRfa@ °C 1 3= d9HHA B | Iq I=d AIHAAT ESge IRHVEEH Tolad[da®
URETIETE AT BT eTesiod AT (HY) avar | TRl AT BRAT gTgsiad ATIe®
qATq TEHewaa I=d [ahuu g4 9T qad S=d =9 [qrlewdrs TaTSTTHT AT
AfSTF 9 | G T ARTEEHT Iod ATIHH T ATTH JURITTHAT BTG IRHTER
AT 93 folerad wHEE g Yieharars TR WS A= | T9 Fiharar
fafereuTerT &qHT ZAT WIATHT ST Ehg | T8 FIRaTdTE de S@Tgy ST&d did JRTeEH
U T Hiche,

() TEATET TIEME® FAST 9T BTeSoT ASAET SERAR ((H2) I qfearT (e

ERN

(HY+ HY —— > H?+ €0 +energy

(AT) ATl TROMET o SARTHET HAHl G FANT A5 e [ead¥d ATgded
(,He®) 77 |

H2+ H'— » He® + - radiation

1GTeT oI UIaTE], GO Q



(%) AT TeATeT fefqad areded fHer ersge are fefaam a= 9fhar T &5 |
T FAXUAT AT YIad 9 IT~ &5 |

,Hed+ ,Hed ——» He* + H! + H! + energy
Y THTI AT T[T F(ATRATATE T Feord XU F Baeh< AT 9f ofed afeheg; |

4 H'——» He*+2 €%+ energy

FE FHAT fafi= =RUEE 9R MR AREHE H RATEES JASere U3er He
AT &7, | AT GIRATHT T Foll IcATE 873 |

AT TATIFAIT FIAAHRT AT JTTFA ATEAEE
(37) T ATATHT ETESIe : FHHT TAT ATATHT BTSN §78, STl THIATRTIR RISTaTS
SRl T, |

(AT)  I=F dAYHH : GIH I=F ATIHHAA A BIHT TEH GeAes a3, |

(3) I=F AT : IR FRAT I I=d AT YEHewdls AR AN AT ATIS |

HTAFTHRT ST

ATeaTeA®l qUg 9l ¥+ (Einsteins’ mass-energy relation), E = mc2 (ST&f 'm’
& fFTIR GIATHATHT 79 g [UUSars FTASE ¥ 'S THIH! aels A1)
HTIRHT AT FTqThATeE I g Holl [@drel T Alhes; | SETEXIHT ATNT
afs & feaar yidtmarar 0.1 g favg Arer oA @™ere e Sl AETarR
feama T s

E=mc?=10%x (3 x 1082 =9x 1016 x104 =9 x 1012
feerar fdfearar Tehed AT fqug ATeT a1 9T g GRHTHT el e |

EEICT| RS GidehT AT F[Ef (Sun as the ultimate source of energy)

feparFeTT 9.2

fegust FraaT sreqa TR | (=T d@TEuet aTT fagAeE 9eaTed |iT ST STaTa
fafser FeiteT GiAge SHATITEI T JFId AT g | T3 gid i Sotsl ot
FALT 9T, FHGAT HAH T |

[G=ilaT aerr Urare] sl Q



Wind %/ 7 sun 1 Rainwater

PIants U J Water
s energy

e An<:|ent

ﬁ:’[ ?i blomass

Biofuels

Nourlshment
Fossil
fuels /

7 9.6 Fsitw 79@ GiawT ETAT GF

JATHT T FFIU] (Tl ATTe®, ST © AT, AT Soll, Afaeh Fofl, STy
T AT qT FR Foll ST qUX TAHT & | TG GAATE TRTehT e Gl HHw; |
THFFH Hel IAEUEE ad J&d MRS G |

ALY T (Water energy)

ST Thells eTggaiisehd argad (Hydrological cycle) I WA= | AT =IghHT TAUHT ATIA
fed ¥ R feqhle® Tielrg, T Il ITdeedT Il ANg, | dTa, I, @, STererd
¥ GHGH! AT ATET ATRAT TR g7 | STAaTsT ATIHVSAHT AR aiad o= ¥ a9
TG, | AUTHT qTAT TEHT gEvg AT STATSTAHT ST g7 | FoRd ITATeATS Sl aferer ST
T el SeaTed MReg, | JE8 A dIcTe ®IH GR Foare I g7 |

S el (Fossil fuel)

TEATAT T GAHT Sl Teh A1 H9T TR FYAT GhRararhd efar fawameed
AT T | T GIHATHT, FTATSTSHRITZS ¥ ITHT =T IR0 g | qqfes; JaRT
ST TAAE S AR % @At AT AREEHT USRI g | 9 ISR
U TETIATE STATARE @THThT ETHT ITH T | TqT AFTT FTHT eTHIA G
qTed T Sl A AT I E7g | SUAT e hledl, Yaid, fesid, YTehide
Wfe 9f TeATRl TAetas aTEl TUEEH qRUHT ga fawdT qu7 SIHEReTe ava | a9
STEATEIT Sl FIX faabl IAST &1 | H18, L, aTeilehl AT, BleR ATfa SAfqer
TITEE I FHollehl JTaehl IHT FANT Mg | faeies af 9 Sefier 399 &9 |

1GTeT oI UIaTE], GO Q




aq Sl (Wind energy)

g ST 9 R FAHT AT B | G AT FATHART TE AT TeehT 2rar areg |
S ATl ETaT el g7, ¥ A S, | 9 SIS HT =7 ale (94T eral A3, | T FHAdT
e FETETE AT SOl IATET I Flehes, | I AT Sofl atT FR Fofieb II & |

@Y Ft o 9 gfafa (Solar energy harvesting technology)

T ST T qIET 7e¥
fa7 9.7

gfaferel TARTT TR SotreTs AT FHATHT GREAT e, | JITEXITHT AT JIAX DTAHT
HIFHATE R FATATS faza@r qfeade T afbeg | HaT AMTae gXebl SATAT AR
qTIETe 9Tl drs™ |IAR aTeX f8eX (Solar water heater) @Y AT ATl 9T TS | AT
TF AR ol YT T Grafdehl ISR 1 | & dAF SaTH YART g Jree Tl
(Solar lamp), |TER f&a =T (Solar street lamp), FHAR SR (Solar dryer), AAR AT
(Solar cooker) #Tf& R Fll YTt T yfafaes g |

IES f%l"éﬁ (Solar Electricity)

= N ~ Q C [
T QTR TANTITE "X Hollddlg ﬁrﬂ?ﬁ:ﬁ (1]
FARY T fafa= fortawe faegq STees

N e -

o N = SN o ey — ~ “-‘ “‘
FATSH Albeg | AT gT RISTHAC@TF T -
B )

(Photovoltaic cell) B&®T HHg & | AT Tae®

ﬁﬁ?{?ﬂﬁﬁﬁ (Semiconductor) TS, ATHTIA: l/
fafee (Silicon) aTe et gwa | T e
HATTHT THTET T&T (A WHTEEETE Soidar

@A g Ao ATegr] T AAHl I3 ST (a9 g I grg | Tl AAeEATS

LR TS &l [TgARIR! |1 98 | TRl AFal Ad del &3, [aIqaHl Tae
T 7 T vy | TAFAPRY AR ATAATE U7 &TATATAT Fazd T T J9elrg 9T

T O T AT T AT |

[G=ilaT aerr Urare] sl Q



A a<t (Solar lamp)

AR T T FE@r f&gg adr (Solar
street light) AT af R Tk TAET I
JART TR grg | AIAR THAT G1%
fqgd gRI®Hl garedre ded TAZS]
(LED) aiTehl STETH XU &7, | TEFAT

g3 TTEATAT RIS TF TAZTED]

FHERRT TRUHT g | FHT o R 9.9 @erT ait

T, AT, TASS! axl, ¥ FralaX T & IARAC AaTde® grg | Fra[adl SAred
gAfddIT® ITFRT [TIHH THAA AR ATAAAE ATIA (AT SATEATS AT T,
T FIRUET ATTHATH TAs! axiidls 39 T ATEEe Sl [99d T81$s |

AT X (Solar dryer)

\‘

«,of‘\"C}\\ X
TREYTT 9T @A, ST © AT, HeT, IR, \ % e
THTER, AT, HIIl, TwaT, AT, TR, T5F, \ b alr ol
wifs AHTIT Gl &I HHAT AT | TG 7 & 7
AT S T T T T o )
TS feiiess amed ardraremr gasar ggfa ' () () () () \
g e GEATAATEE i ST | HTR \ - i
TR FATSAHT AN AA(TRATE FATADH! BT insulated frame e
?WWWW@T&W’?{EW = 9.10 T gHETET qHiE

STET Bl T T AT, | THh! (AT ANTHT

TR 9TTE AT Al IS ANNES | IS Tafdehl TRTare o™l emanss ATl AT
AT FATGUHT T3, | A& TIeTafasl HIfdedl SHTAT dral era affe? S T et
TATZTHT B |

AT aeX f&aX (Solar water heater)

WWWWW WQWW?WW (evacuated tubes)
Ferdll AT ITEueEHT A | faTHT ST e TFFEwHT Ml dTEl g ey T
TATSHIH Aol ANTHT STHAT g, ¥ o@l Sicd Ul [=r&T ardl & vikeg | are
Tl ATl FHIHT i 9T q1ar B, |

[ar=iTaT oo Uraire] abér Q




A FHL (Solar cooker)

TTAR FHHTAT JAT AR ATIATS GHET THST FANT g ATSTHT Tghad T gl Farear
A8 AUH] ThbR g ST Heebd UATHl TART TRUS g | IT Fdgalle dATd shivad
g TATHHT S(STATs e Mo aATeUsH! gwg | T Jel HTATHT AL 2 AAY ATS e
e AAE FTAl TATSUH &7 |

TRgisr #
AIEHT JTIT TS ATHHIGEHT I LT I FAT I 7T AT JTEMRA TITHIVEE
Fed qITT Gaewt fAfor TR |

SAfaw ST (Bioenergy)

SAEEHT JIENRE TaTY g7 | AT [a=aad ga1 91 Sieal Soll (Meehreg, | aediqert ot
ANTE® qIT TATIREEH HAHA AGATE YT TR FoAeArs Afah Foll A=, T
IS, LT, FATAT, T TG M I g ofl oAt Fol &l | AT AAThoira ot v |
Sfees FotrepT TANT ATATATT gead, AT, faeell Ieama ST TS AT &ve, |

™ 0 (Biomass energy)
STASTare YT qHal YISIieeh JaTe SATE (Biomass) &l | SETEXUIRl ATNT ¥RIRATd,

Febehl qTAIASIR, AT T, FTSH! gell, BT ALY, TSN ATE | TRFREIT ETHT
ARATHTEATS STATIX AT 9T T4 T3, | AEIEUH GaAT araHaars ISR 97 AHRIEAR
T AT 575, | AT AATHIEATS STATS AT THET Tolerd T gal del [Aehd AUHe ard
FH I &5 | TqF GAT ATAHTATS Giax TATS AT HITHT THLT THEA T b, |
foe (Briquettes)

GAT IS @le ATgredl AR TR adred 39 $7dq Aladls (gbe qiwg, |
THATS ATTHT AT TX TAT SARTEEHT TART Mg | fobe 7er 35 Frlaaet ga | 59
[RESIEGIEECS

(31) FaTgse fo®a (carbonized briquette)

FrAAESE fgde REH FgHAd dAd 8l | [goba adrsd aT9<l, R, & Tfe
FTIAIHT TRIdeEdls A ATHRISTTH TATIR FR TAR TR, | TqATS AKE (charring)
fafer wivwg | I9 TS gaT IATIR ATgre =T MHATUR HigHeHais TSer A=l (moulder)
AT IR =9 fag MR=d Serer fage Soaed g | fade aArsar argreed A
Affea aHEATTeRT TaTe W&l TEEHT g4 Tl Ui JIRT T Afeheg, |

[G=ilaT aerr Urare] sl Q




a7 9.11 FrEiaIgYe fade fAforsT FTUEE
(31M) FEATEE AU fsa (Noncarbonized briquette)

f 9.12 Frairgeeg ATRTFT fida

NN N

ETUT I9TehT XSTRT YTHIOT FRTHT e 9 faamR a1 = o fAfraa smer fagws ?
TFATe GHTY 231 TAE5, | TSN MF AT TIR IRUH Tk [FaHe! Fradrgss
FrEAMESE TIRUH [gobe TS | FHATT ATUEE IEHI [F9T, IIEIH 13,

HITFHAIERT FAThRT, TRTHHT a1, ARAAD! dAlhT, ATNTATS [Febd TATSH TART T Alehg, |
FEMIEE ANUH b TATSET I=d AT @G HAAH! TN TG, | 3= =ATIhI
AT ATTITFATATEAR ATT T ATere? TANT TR, | FATIEsE ARTH foba aarad
foeas 99, @b 99 T AR G4 gfatgel ganT i |

STAHTIHT FATHT
T 925% AT GHACR HT HFlaTH] ST (A5l B &6 99 Jidiaere el
fgehe TR AT faa |

fa &, 200 aTe qUTe A Aghel WHAT FAT Adewdls TATSTH ATal fq=are foebe
AT g =T ar |

[EETEalpIl

() SATSATHHAT HIST a3

(AT)  GTAT I3 qdT IT{T qars+
(T
(
(

) o<l HigdTdTs AN AT T F=a1 4o
%) AT ®ET At T, S 0 AR, =TS, S AT s

3)  HE HHAT AedATdls aTq fad

[a=iler el Urare] aéil Q



fore gawT e g wiEEEE

forebe TarRoiar Sl F1d &l | TP TARTH RISaE® (AHITIR S -
(1) TFATS ATeRT gaT HH AT TUHTA AT TIIIHT FHI TS, |
(@) Tt ST AagvEEars (e ST FEUANT T Hiche, |
(%)  ATIH ATRT ITSTHT TANT TEA T FASSITA FETHT Fed [ T, |
(%) fodbad samEwtaE IeaTe MR fagmrare arETr T atEeg |

(I) fordbedl AMRIAR T TANT Feol g1 qo7 3= dTd Y& T ORI GHIH =
g |

fSehe TARTERT [T~ HTEaT & ardid Jddrs ATadNad SIH JATEA T @ledl g7 |
TEATS FUT ATHAT AT T8 TR ISR T4 9T fafi=g | fqdaet JaRT Tal soarsaa-
AAITHEE MHEATAR G

(1) VPITAGIH a8 X {gqebe ATerga |

(7)) TART [qebadrs AT a®R Tgaene arel TETqs |

(%) fgdears AT TER TATEr G, 3T T AT F TIET AT TER TATSAIS |
JETOE (Biogas)

AT e TaTaeTs AfRIeT Aed ardraRurAT fasgae TR Agha™ TRTHT T &l |
T ST fA9T TR SATEAREwRl ERATe AT Aghed I, | A™T TAATE
e aiq v | JEarEET (G Tl G #raaegaddigs, aggre,
ATEAIST, THIHl AT ¥ BTegield Aohise i Tadl gra |

FEFATE ! 90T (Construction of biogas plant)

SMH, ¥ ATIedde =¥ T 7 A
ANE® IR "y | Afe aarsswHr
T USEIHl GeadTel ey a1 YT
TRTIATS IR FHS0MT ofal qar
Y=g | FRT ForeT @R S Jad
ATATE TAAC UTSIATE STEHALETHI R 9.13

TS5, | STSTTHT ATRISTehl AHTAHT

e AT YTEAeeE 91 fasged 98 ararard SO+ g7 | 9 a9 SIHAT ST &7 |
TANT T Afhva, | TATART AT (I=aT STSALIHT TET TUHT ol ATIEAC ATETAT T, |
IHT TR Ui aiET W ATgaed €% Rl Hel ANeRiaRE FERE IeaHl STHET 8 |

[G=ilaT aerr Urare] sl Q




TEAFAE TENTHT RIEIRE
TTERTEHT AT A1 FEl &, TqATE YT g Siideh Heshl VAT 4T &, TG FH

g, aASISIeAh] G g ST hRUEEH,

() STATATER TART gaRied g4 AP g gl (Il g7 |

(AT)  ATARITE WATE [AHIOTRT AT GEAT AN del AR T qATI(T ATHI THAST AT
a7 f:9Te FoTehT 9T & &7 |

(%) STAFATHETE ISATATHT AT el axil qf afed dichrg, |

(%) ATERITEE @IdaTe FSATSUR GUd [aeqdT g7 FUHA aAIGTd  FLETTHT
FEANT I |

()  IATARATY WTredTe &b dal HAdTg @red aq1g HFed Aol AT I Tl
Arefawarewa! T qfg fawd g | AET HAeTs (AT YA TN A gl
B el famdie AT YN T |

SAfaIq (Hydroelectricity)

Reservoir

Transmission
Powerhouse lines

fa 9.14

AT ANRET IHIETe SIHYETHT HUH! FSadls FHIUR IATET T Fol &l | THeb
JTEART ATHT FTTHT STFAT ATl ITHIATS SHAATE TS AT TTHT STLEHT STSThT
TATSTHT GANAS, | TaleA TFT AFAGT &TH] AMEUH e I g7g T FSAH T8
Y9aTe [a9d a1 IO &g | SH (a9l oY, HATAd, FRETATHT ATEHT faazoret
ATRT IFARHATATE 3= Aled oTHT IR TR 9 LA TIES, |

[a=iler el Urare] aéil Q




TATIIAHT TANTHT WIZEEE

YEAT A SATEH AN &l X qTIH AThre ®IAT Gl g | JIare Fof
YIReT TV Z4 | AT Hoiehl TATBRUTT T TUhTT Ffeed R | fazane amafve
STHFIUEE TATSH AThT HUF ATIF [HATHATIEE alg TF Flchwg | BTHT SITHT FATA
|7l ¥y, [ed ATIRATE 9T AMdF Alg g7 |

AUTAT Jehfeush FeAThT HIAEEH!T T (Use of alternative sources of energy in Nepal)

TATAHT SISATAR FafT= FTdesare Sotiepl ATY( &4 ATTHT @ | TTA THIAT Tifeaas
TRTIHT TANTATs [q2dm9q T TAGqP] @ad age TUH B | TFRET &I TN
TS ATEUHT HET FHATH AIAEEF] TZET AT T Flebd HoAlehl JIAEEeTs AT
ST A, ST © WA FAT, q Foll, AR FoA, ATMGTg Thfedsr Foirel A1 g |
TN SehTees ol TAdT hraehl TATIH A 4.2 ATFIR 3 | TAHUT AT Teheaeh
FATeRT Grceh! TaehTa ToAT Yae= TH IJgTAHT ATT TUH! &1 | Tl ITAFAT, AR U=,
TR SR, AR %, fave Toet, foebe annfa ST Sebfeues Fotiert Ardewerl Scara-a
FEART T, |

BTl FolTehT ATTeeehl TIHT (bl TANT Hed TIHT HIST ATl FATSH, GTHT TS
STEAT T AT AIREhT 3, | ST foebdapl IATEA T TARTATS 99 AT TATSeh]
AN YT AP Th(eeh Frofl TagT brgel rad, A= T, ITFTHTE, fFoir T
AT $TETh TLAT ATTE BTART B | Ahiedeh Foll gl [oebd JCATET T ATAITh
qiferH IueT TRISE ATERH B |

ETHT 9THT ST giataes! gae 9.8 2030 af@ T91d AR
& TWE T | AT WedNT FAHHAAA AaTed G
TR Tve TS ATGTAHIR [FATAeTS TeaTied T8 ATSTaE!
B | TR T FTeaATehT ITHIO FRTEEHT e wrveee (Hafo
TRUHT B | ARl oA T@IUAST el &g «ierd =rar
AR iafgadrs qRae ¥ wWAeAATEd g T BAAR
TRUHT B | AHHT TIEANH TIEATS ARSI A ATATARITAT BiE i
AT TRUH &7 | '
Thieqh Tl rael ARUTAFIEEEITER! AIHETHT AT T FHI T A RATeATaTE
[pTae &7 Hied ThIevare ardrard IcTed T Ald (qUhl g | g6l I9THT (A1l &rare
AT FAT T WATve G Foartad S | TR Gahle|l Jaredd Jrard
TqTeAHT AT ﬂ'Q'oﬁ FYTE ':lﬂ'{?'r T (compressed natural gas), CNG 3cITa T ufear
T T @ &l | PEIES [TFRTEe TeIfaa® M (liquified petroleum gas), LPG &I
faeea T TR T |

[G=ilaT aerr Urare] sl Q




AT FAT AN FATH G 8T | AT TaATSAHT
TARTA AT Frdre faed I T qiches, | grar
freR dfeved TIWHAT a1 @died SeM™ T fEEa
ICATEA T Fichrg | AFATE IATEA g (a2 BTaThl
a1, faemr, gmar agrael fAReawarn, sfedr av 9w [
AT ITHITT STEEHT T AT AT JATa Froee Wl
AT AUHT G | TH (HiaHdl Sl Iqe &l
AF &qel FE gTaT a7 g AT FAl JaATgAAT &ty
T GEATEAT T | TR A4 BTl WMo T Sy AT 20 kW AT a1 Z@iET
HEITSHT a1 aaigAdre [agd IcaTaehl I=o ATl T8l & |

FFEE TRTIAT TIT SATAHAE TATSTAHT ATNT HIAR FTATHT TART TR HAR, AR
TG AHTSSHA | IITELUHT AN WAR GARDT TANTS AT, el [T, Trgeh, WA,
=TS, GATI, AT AHTGws; | TAHT ATY AGTATE HIST U JTAR STARHT FATT T |
TTAR SIRHT TR JAR TRUHT AT TF JeATEHEE, T © Trgeh, [awhT, TTHT, =13
HTiaepl ISR I ¥ faaemT af @l & | GHZUH FAhd, THIER AT IATEABEA
qf FERT SHT AHT TR ITUHT B | GehTURT ASTel, HGaT, IR, Ao, faar anfe

ARTHT A s |

uR5iai abref
aueH afeufy afeee & Fear FSiwT Jwfoqsw TAH! TAN ToA, Th Jfaaed aaqw
qTR T |

SIFRT

1. oo aweest @ I Bw e () e
(%) AP A EA ATABTUNT Sl GIdl Bl 7
(o) ferebe () AT
(3) wfeas (%) g Zared

(@) FR FAl AT T FEI=IHT TeAHT HeH F Frard (Hea ?




(W) SAfa® geaRr THE FT @ 7
() HAebled, Hiedd, AARATE, q9
(A7) IS, ATATATE, qE, FrEam
(3) TS, AARATE, Aohled, qI
%) fade, seked, Udrd, araraTd
()  FATERATE & & ATHEEH (7= &l 7
() ETEgre, IH, Afeae, Argdrsd
(A1) ATESIe, AR, I, gregod qohiss

(F) TSSO, FAASSARISS, HIA, greged dhige

(%) OISR T, FTEH AEATAFTES, A, eggeT aohise

Hh ACRY ¢
(1) FATHIOT FOhT G T AR ATl I

(3) "R S T AT Sl
(3) FIEATMIGSE [geba T FIATAIGE AUR! [oeba

(%) YTfd® g T ardrEar

FILUT ACTEY
(31)  FIAATE HAHl THE AT A |

(AT)  TAHUA FoATHT FIAewd TAN TS T8 |

(3)  AITCT AT (AT e AR AP TART TETEAIE |

() TAATABT AT FTATAA THEH ITAHT ol G 2l |

(3)  ETHT I9THT YTHIOT HTHT ATNT ATARAT T IIFT deb{edeh Sol(bl AT al |

AT JTAZEh! ST ACTR :
(®F) SETEXUEled Holdrs T Tl |
(@) IHTATFATR TS D & 2l 7

1aiTer aer Jiare] abérr Q



(M) FHAT FAIR FSTAHT AN ITLHT ATHTEE ATl |

(&) A SIS AR ST SYSR ®HT gt TR |
(1) STeAtaa (3T) AT geae (%) aTg Fvell

(3) AT i ITT g Giehar STt T |

@) R H yfafrdr amaia & 3% SUREwSl drafaga afaT auE
THET |

(@) AH(eTF FATH GIT TR F & 7 FH qeAET IAEXVEE AGTEI |

(W) =T IETEUsT IUEUES dieHd W fqaer Frtagr daee |

(%) Sifaes oIl ST & &7 7

() A TRITET AR e ACTET |

(@) Tobeehl YANT & bl AT s, TG ATl BT AR |

(T)  FAERAE FI IATEA g, ATARATY T HH0T I@ra foated aue
e |

(T) Il AT FIHT ATIFATH FATTHT TATAT FIZET ACTE |

(@) AUEHT ARAR AITTES TANT TH Tehieqer Hoflepl & TEATAT Holl ATqdTe
TEed |

(O7)  “YOTEAT dehiedh Follhl UTTews [aehTeehl ArTaT oI e deterd |

[ar=TToT creIT Uiaie] abélr Q



Microwave
'

lightbulb

Low Frequency

fer 10.1 AT @TET ST BT BT ARG HRTHT & | AT RGeS gTUl TR Sifehbeeht
T | BTHIST YehTeTeRT R, STHHT =TT fad aveil, FoaRe AT faia= T% T4,
AT grATHeRaTe JAIRA TR, HiaTed FaRebT AT GANT &4 dved, OXAT aehis
I GISA ARG HATMGel st TfereTepl WANT TRIEHT gl | aRGTewehl TANT TRelT
GATHT TERE FbSA= T, 3 [@HTe T ST BAAT G07 Tg | /A RITHT (AT
AGIEEH ABATAHT ATNT eald TG TIT THI-Thl TART g, |

[G=ilaT aerr Urare] sl Q




da¥&Il (Wave)
ferareT 10.1

IEIT : UTHAT AT TR &aT HAUEweh] araaadl qqaliehe T

HTETTF TAIT - TIAT ATATHRT Tl AT ARTb] ATT, BNTSTH GG, ST T KATHRT THT

fafy
FTETHT AUHT IRl Fag (FaX o e |
ATHTHT BTl G AeTard |

qTHITeRT TAEHT ATeATel TehATE {€ehlg e (ripple) fasiAT THEN |

o~ 0D

SATs BT MYy JeAYd FATSTe |

ATATRT TG Forl [T T BRI GGIHl ATA ATATH Tl |
Y T AT RaTehT ThT TR | IR UST B3 bl ATSHT ATeTeTd ¥ Aehl

6.  SRIBl ISP ANT o (9T T RaAH =M AqATHT T2 |

TARA T (RS : & TINET FRISTRT ST AT T IR JAGHT de¥ I (&9 T3
D 7 % ST aiues! Rerder =er T ST IS 9T 94 fa90 U3e o, gahd T

TPy eTee |

qITeRT AAEHT ATl fEFTSaT ATHTHT AEEHT FFIH IeI~ v, | T TACHT AV
T AT AT T o7 AVEIAHT AER I I Qe a1 /T gebfer gvg | GEAT ATeHT

TS qTHTHT HUEEATE ATSTebehl A= TOTHT MM TS, |
AT AR Ui FATRATAHT TAHNT el Ao | T
T qIEMAT GRS Iea= Hg QiR JERT g | Afd
UTATRT HAGHT HRTSTR ST AGTAT AR HEE
AT TATTAT TAFTT TR ATARET T AqedTeb T
g, | ITIhT A& TAANT FATAReal THb TASHT
ISHN AR qAE &< 99 TCH faeg |

SR Uk FIs el ATSHT FAER Al 3l elaed
SN =AU g i Tfedel Sl A[EeE i
BTN AATABT [T TS | FHT =1A ALl BT
HUrET af &l 9fedl ARl ATAdATs TSATSS, | AT HH
frmaw AfeReaT SRl & @ AT IS T FHT @Ug
IR f@w | Ale SsrEr fram affauar Sxa e
=ATA THHT R (ripple) ATMMES AT A FATEITTHT
JAANY ATRET T AqATHA T Alehea, |

[a=TTeT cieIT Tiare] abdir Q
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faarerar T =i &= w T g Uiedifesw fewezerae afd oTfd TER T | Qi TaRT
T T it fe¥axa (periodic disturbace) TS (wave) &l |

AT qigiEed qeatdl el WRmr sdem iffder S g wfwang gast

AZETH FATIEA |

A{EITRT ThTY (Types of waves)

SECUEIRCETEY
(Mechanical Wave) (electromagnetic wave)

!

(Longitudinal wave)

!

TFE qLET

(transverse wave)

TFawe ST ¥ Fl?{ﬁ'lﬂ'%ﬂﬂ d¥{&IT (Transverse wave and longitudinal wave)

ferareTd 10.2

SR

: AT T T AR IZ9HF T

sTavgs aril : ey dd, g #l (slinky)

fafer -

1. EHAA ASH] FAT3AT Telerd TR T3l [HeR dT [aagarsad |
2.  feT=#1 (slinky) T F+ GUSHT TG SR TehT ATAEE |
3. TeAgshrems fHer TR TR THATTS Hel RS debed T IS ATl fwarane

ST B TRETH] AAAHA Tl | TN dREdATs AN Tedd avg A, |
4, U7 [ASHErE THATES AT AT FAATSET Id g AT RSl ATATHH

TR | TEAT TREeTe IHaTd dRed A=, |
5. I [RaHH dREIEEHT THIwId ATTFRIEE Akl ST ATHHAT TR |

1sHT 3ATE I TRl (f) = ...

TUEE AghTafeae avg TEANE AL
gl A T | GEers 10 e 3FTe Ugite oed | rrerg 10 9t ardf
TR AT (f) | AR FAHT = o ANH FHT = .. 1s HI

Hz

1aiTer aer Jiare] abérr Q



TR AFTZATE | TIST @IEUHT AT (compression) 3G | TTATET FATw=T QT ATANAR
Ao TGRS | | ATSTehehl WITGUeT JRTRT g2 = TR AT (crest) TSR]
P T ATTE=H T =
.m -
ALGIH WA | =..ms | =_..=mls
v=fx2A
BAwd T feed

~

AT ¥ TTH T3 [h(GHPT TRewiad [Medes gearsTerd |

feeTgaT (slinky) ATE UHATA NS deberd ¥ TS AT FHHHAT THT F GUSHT Rege
T T @itee T I TSNS Feb? B i (MY Aeewg, | TR slinky HT Ied=
AT 9 IS Afeved! @3 | R TARUG! (€97 T GAfe® g=a (periodic
disturbance) a1 FFIA (vibration) T3 fEemAT Eff SEEURES F’l‘r{ﬁ'@l’i}éﬂﬁ qSIT g |

G ST AT eAd TRSIH! IATET &l | AT e RSee® 3d, T, T T
AreiTe wreaHwr fastHr T afeeg |

feeTgaT (slinky) TS AT AT AATSIT TART F GUSHT Rge® ardr 9 T am
T FH HReR AfeRe=g | a9 slinky W1 Scaw dRe 99 anie afevesr sfaws |
AT TARUH! a9 T GRANEF 8= (periodic disturbance) aT &¥I (vibration) T
AP T g TRe® IHE ST g | THMT Icd & aed, SRAT Ica=
g AT ATfE A ARGl IRMERUEw g | O HIH ¥ dvd HIHHAT I
TREITEEH! [T T Flcbrg, qX TATH ATAHAT FGi1 T Alepa |

ASNTATEAA IR HFIEA (compression) ¥ YUXHIT (rarefaction) FT FIHT FHRI
T% | TS JARITHT FHAAT AIAHE! AUEE GIGUH GUS HHEAT &l | A& Febehl
GUg WA &1 | IE AET Hee (crest) T TF (trough) HT FIAT JIARU g7 |
TR JIRITHT FHEHT TGP HeH NS FASTvaT AT ISbT AT e & T FeTqwaT el
TeHT AT TF Bl | AXGIH UFea=ge (amplitude) o [T\ feafqare ATeqweT AuEee!
Afgerae [aeqTIa a1 TRETHI A ANTATE Fhed a1 THIFHB! [TeqIAATg STATSS |

feTgahl (slinky) HT TSI THARUHT HHHA] QIET TS AeX (wave cycle) &% fasiHT 9%
T (pulse) IS TSHN ATATHA T Aichvs, | HAdbre I g AT ASEITA AT
311‘1_'&'{ (frequency) AT | 311‘@[?6’0@[ Q. ATS. UHTg (Sl unit) &5 (Hertz) &7 | U ‘{fﬁ
TS I & AR qHIATS TSIl THATAT (period) AAwS, | TS ‘T'A TS |

1GTeT oI UIaTE], GO Q




THT (1)

Iiq 'f ATl TRSME® 1s /T (A1 AUHT Teh T RS (Gl g A q74g
1

TH iE(T)Zaﬂzﬁlﬂ(f)

AN qREITHT TSl @IHAUH! ATT (compression) HI HeX STATE AAfTehepl Hehl
Qifaue! 9HT (compression) H1 AT ARTEFAH] G FIAT T3l Febebl AT (rarefaction)
T W ST ATRR! AT Febebl 9N (rarefaction) P HH HRTAFHHT T TG
ATTZ &7 | TasTd qREITHT UGl he (Crest) TS ATTehebl bl hed (Crest) TFHRT gL
#IET TIAT I (trough) ATE ANTehepl THl IH (trough) TFHHT T ST AFTS & |
TR AT (% dAeR AT (lambda), N o SATES |

T AREE® U JARU gavv | G TARVH! 3X Adare g 9T, Areay,
AR TR ATEHT A 98 | AST TRV HHAT JAUHTS THIAT G IR ITH
T TEIHT A (wave velocity) &1 | THATE ARG AFTE T TG AT b TOTHARAATS

ITed T b, |
AR (T (v) = AT AR (f) x TR q¥#rg (L)

aTferh A& T ﬁl’ii]_f[ %loﬁﬂflﬂ d<&T (Mechanical wave and electromagnetic wave)

T T THTROTET ATRT AR ATAAF T, T FrAeATs Tad | TR AT ATETHBT
ATATHAT I AGIE®dTs AT A¥ST (mechanical waves) T HTEHST AALTHAT TI
TETATS fae@ =+ TS (electromagnetic waves) w3, | LA AXST Teh ATAh
TS (mechanical waves) H IITERT &1 | ATfeAd RS TATIAT FFIAGRT G AT(Rdehl
THROT 7 | i THRE] HHAT HFIA g TAders AIeqH A | ATl qREIeh
TfefT WTEAHHT @IT &4 QT TP (o T2 A5, | AGHRI AT TEITHT TR
AIEARATAR (= ATATE g7 | ATiereh qRETRl T 3H, T T TTH HITHHAT ik
e B | FATEXUHT AT FTHIRT AGLATHT BTal, U1 T HeATHHT Ai-ehl i T 343
m/s, 1481 m/s T 5120 m/s 75, | ATk TRGTE® ASNTATSHAA ARSI a7 S X & |

AT A7 ARTEEATE ATIT THTIT AMME<T A=AKETH T (vacuum) &8 JeAIHH
AT, | 9T FH ATeTH JRROT g TeHTTHT G qdT AT@red qefae qTd ara 7RIS
T, AeQHIdE RS0 e fa9d TF avg g1 | a9 JHsd aeeiesdl
ATEAHETE Tfaael TAR &+ fafa fafd= o (radiation) &7 | 4T ARETE® HIAATGAT THARI
a1 oTfed TR e | a9 T faea SFEed ave T YT Aaer e arerae

TART B | SRTEXUIT ATNT JAHT IJod= TehTeTehT RS 3x108 m/s T Tqel JHART
S T 8 THE 20 Yebra AT TATIHT ATSTEA | (99 TFIHI AT (electromagnetic

[G=ilaT aerr Urare] sl Q




waves) 8% A ARSI & (hAlh [qaAd & T =[Faald &Taehl HFIA dRSH THRIeh
[E9TT T ¥ §73 | BT ®IHT AT ATHER, THI-Y |G ATG a2 [a=a FFaebid

TRETE® I T Fiehes; |
ﬁl’ﬂj‘[ T A0S (Electromagnetic spectrum)

ferarFeT 10.3
AYGT HTleHT IT T fav®T [aovagear oawd T9gd |

TESTelT aIiraTe ATS T ISATAT Slehebl TR 2 ST TR Hr3alld oAb qGohd ATheh]
TG T (o T TRGTe® g | favile®a! daia ¥ ave av g wied Bd &7 |
T faerq T dREIEEHTE Tqal ATard AT TIEl dYEi AETgeHT ATERHAT TRTHT
TR ?ﬂ?J:CL TR AUAC (electromagnetic spectrum) BT | SAT dST (radio waves),
HIZhIEd (microwaves), ThR1TE ARG (infrared waves), T (light), AATATIAE TS
(ultraviolet waves), TaI-Y (X-ray) T TAT ¥ (y -ray) [q9d =Fe qoae fHH0T T9
TETe® & |

-~
-

Increasing energy

INAVAVAVAVAVANVA AN

Increasing wavelength

-
>

0.0001 nm 0.01 nm 10nm 1000 nm 0.01 cm 1 em I m 100 m
1 | | ] 1 ]
Gamma rays X-rays Ulira- Infrared Radio woves
violet
Radar TV FM AM

Visible light

400 nm 500 nm 600 nm 700 nm
7 10.4 fagm F7#i aufee

forer = FUTIeHT TIAT BSAT ATl ATH qRGT AFATg AATA FH AT STTH
eaT ARITE® TEHT T | TAET Aehl SSHT AT DIl ARG TG HAT FAITwaT el
ATafd TUHT AT T Teehl B | T ¥, TRI-Y STl Il aRg q¥arg HUHl [oese
& QT SAehhT 7o |

a3t T iare] apérr Q




ﬁ'ﬂ?[ i\!}%ﬂﬁ'ﬂ AR SUANEE (Application of electromagnetic waves)

Ifgat a<ET (radio waves)

fed TRemeEdr e Al fFdraer g 1 m T T |
A TRGTEE AFTEEE! TRIRHT PITEEHAT AT T ST
SYATTHT ATRT SR gragrt | fedT avew Afafad #rar
JIART T,

() IreArAeTET AT aReT Soae Wy Iredr, fa T et
TARHT qgebd FIRUT (e, |

() ¥fedT fTRITHT HIA ATeT AAETATS ATTHT AT
AST ULV TR FEHTISHT FRHT FATA T, | :

HIgshdd (microwave)
HIZh ] T d¥erg 1mm 3R@ 30 cm T¥+H &7 | T

SHANT wfafad FrReE T g -
() HIZHhIEAd ATATAT IT g HIGhIded AR HAUER HFIA gal dlcgd T @
T T, |

(A1) TR F=ARAT AIZHEATH TAN TG | gars qhd HI=uer afia= TEr
(Airport Surveillance Radar) &I JIRT =S, | TR SR fag T (radar speed
gun) FT FARTTE FSHHAT T(STeehl TN ATIAHT T HIAT TS |

(3) TSARH FATHT Tghd THARUET AT 9 ATShTaed TART Mg | 9 ITIE
TR, HIATed, AeHTS, T (INTHTIAAS) i qrafAr ATgmEasd AT
AR T g |

fa7 10.7 fammeser - A
= 10.6 ArgHIEAT HTHT s o
afifar 78T R 10.8 TSX

[RET
-

= L/
fag v

TS dI (Infrared wave)

TRIE (infrared) &1 o ARl A (below red) 9= &7 | AT AXSE®H AT AT
TSl JHTT TVSTHART HH TR TS FITg Al Tgebl TehIeThl el ATHI §w | JaT

[G=ilaT aerr Urare] sl Q




AFAT AUH TERIRE ARG IRIHT 9&[ Ardradesl 49 g | [Iasl Tg awng
103 m 3@ 7.5 x 107 m A+ &7 | AT ASITHT ITANT AFTATAREBT HTdHT ATNT T, ©

() TERNE fEay, HF AMNGHT TFHNE AGIAE dd Iod= K |

(A1) R fafeeurerr Jraaret eayT WeuaT qHiHaTel TeReb! adshH ATIT TTE |

(3) ZhIeE fafafesdt S THRT (Infrared closed circuit television camera-IR CCTV camera)
AT AT TG THRTEE AT ATAHATE (AT THIAAT Ii (IR 19 Al |

(%) fedre T2 (remote sensing) TTATIHT SRRTYE AREITHN TART Tiwg, | fasdy o9/ ok
T GeAT TSN FATIA TAT SAATE (A=A T RHEATE RS AREITHT TTHT
Tgobd TS, |

(F) THARE [AERITHT TANGRT ATER AT g, |

7 10.10 7FRE a7 10.11 IR RAiE F=2ieT glafe
Refafasfr Faraer (@FFrT, fs)

JhTE a0 (Light waves)

Sunlight
TeBTYT HHE T AREITTS 2THT SAT@Tl aATel SRS T | Araret \ ¢
I TEEET AT ThTHT AREIEEP! AXGT aAFIg FaoTwal A \ﬁ;v:zm
ATHT (7.5 % 107 m) T ST (violet) TSohT AREITE&HT ARG AFITS fiomi covre

AT BT (2 x 107 m) E75 | TR AAAE ATUH TEEE  farsy 19,12 27 gam7araT
e TEIHT T&T IRTAAT v | o TRratad dReie® eyl dA@E  qeralid qeame
JaeT T AEAATS S&T A(hrg, | THTeT AGIhl JUART fAeafarad

HTHRT ATHT T,

() TEERATs &l
(A1) STafosaTgHl THETEre G QMikaere Teprer Heevol fshar g=g |
() T TRSIHT BRI [T Hidred i feewt fenaHr sl afa=g |

(%) TR AR TAN TR AREd RIZaRERT FARP! ghd TR T, |

a3t T iare] apérr Q



HZTHTIAS dYEIT (Ultraviolet waves)

HeQTIE TR Te®h R d¥l1g 4 x 107 m3f@ 109 m g3 | [ae® #tare qetay
AT ATHT T ATHAT T&T (O AT BTAT Seebl ATATRA TH Flcbes, | TATTR

HIATHAT Ao Iee dREIe% GITHl Tl R
g FEAEAT g7 | JEHl AT A [HIIAE

TREIEE®H T A1d I &l | UV-tube AT 91
HQTTANS ARG A~ T Afehreg, | IT AL
SUANT FFATARET FRAHT AT B,
(&) wAIfRgTE adr (CFL) f9d gcaw g+
AQTATIAE [FUTel THAT I TR :
W ISR ANED, T I T £ )10 ety afefire it g
T, |
(AT) =TT ATHHT QX @TAITE, M, STHF TART & ATSTHRST ATGHT g T SATIRAT
(bacteria) ¥TeT T FEHATEATS SN Alh~S; |
(%) Hifed (Solar Disinfection- SODIS) fAfgsiiaq TRELTF ATAHT TTHT WX FRT 6
HUST St fTAATs STHAT @ I g9 Ga AR S(TaEs 7t Mg, |
(%) STHAT SE&T THITHT AT Ao TS [hTehl JUTEiel SIeATAT i -D o+ |
BT IR Head: Rraeears afMe #el aud faerel arHar el Mg |
TFH-T (X-ray)
TH-Th RS @Frg 109 m 3@l 1012 m 9¥0 &5 | TH-Y UThide &OAT alfed
HARETATE JATH ATHISATHH ATSE | HAH BIHT TH-T AGAGE TH-7 Iod=
RIS | UaI-Yhl ITART MEAfatad Hrde AT T,
() HIETHT T O T a1 iaidar Tag-T &
TANT RN IR 31 38T qIT Egsie® dhahl
AT AR e M, |
(A THE-Y AT TR (X-ray security scanner) E2l
TARTA AR AMGUHT AT GAH T eells
TAT TS, | FRTEOTRT ATHT [THTEIAHT Tag-¥
YET SRS ATAGEH] FHIATE®DH bl
T | e 10.14
() TH-Y 990 (X-ray theraphy) HT 9TRINTSl Ta-Y [adqds R HUewdH

frefara e famars Tt v |

[a=iTeT cerr Uraie] abéir @



(%) TH-TH FANTS fafae friaaer deqae aaavaries s | [Ie TaRTere
TRTGRT AT FIAATHT AT TH Ficbes | JeATR! (AT ae qor @iastasse
Il AT THT THR-Thl TN T, |

T T (y ray)

AT ¥ IRHTRT ATFAdd I[hUT Qfad (eh AT i WA LT (radioactivity)
e ITA g ITTFTNEAT ARG & | Faviles qerseal adl ATara Ut arferaerreir faae
TP TG & | AT [hIUTe® TehaH HTdeh Teh{qehT &g | FImel SHifad $aerg 7t
THT AT FTR TRTSH FFS | AT Tl JTART (HFAATARET FTIHT AN T, -

(1) TITHET Yop! afead GORTETe SRRHT HUHT RATER FIUeEdls A5 T Al | T&0
SUAR dgfdadrs Aeardmmd (radiotherapy) =g, |

(3AT)  TATeRT TN TSR ATERT ATHT FANT g JUFUEE (surgical equipment) BREIEZ4
T ", |

(%) TTHT IR TN F&H SIEE® (microorganism) T LT QrEIeIddTs ATHl T9T
ISR T Hfehwg, |

() R’l‘%ﬂ'ﬂ? SYFR 9l (nuclear medicine) T TTHI-Y d9% (gamma ray tracer) KIE]
ITERHT Jo9T TRTS <Al = T |

gaf uXTE@dq (Reflection of sound)

AT GreaTe IedwT qUehT dRGT Frl HILAH U TEAR g7, | e YT JRATRITeRT HeHT
FST TIEHT TR BIFTH TG Wrafdd eafd & | & el q@erhl JME SAee
FSET A Jfqeatd Ueb Rrafad A af |

qeafdd eaf sl STURT (Application of reflected sound)

(aN N

ATl TRTAAAR] ITANT YTh(qh AT faisa=
W W;g“l THIA Ao T3S 20,000 Hz ¥4 20 kHz 91 a1
5w H?TE . g\f qEfA AUH LAATg AeaTaTS S
Fh? ATSSA | TRalad ealrehl ATIRAT FHITA
N (ultrasound) Wi | &Y afaae
IS TEehT AR TAT ATHT ATETY (TBT) T80 :
_— . o - T FAA g v | st 9
21K A3 ?:R:ii %ﬂi;ﬂaﬁ JHATC
@ LA A , gV WUE AegarSTed dal i
M Il M3 TeATg TR(AlRHT (echolocation) T T |
I3 | SAMhAA 9 THIATHITaTe IIHIHT
qTET FAeRg= TITTHT FTHT AR I TS, |

1GTeT oI UIaTE], GO Q




FHTH TIHT IT TRUHT A TATITSHI TANT TR T [&dTel T Aichvss, | AeaTHIHeh TR
(ultrasonic rular) & N AAA T YredTd AQTATITSATS SIE FAIR TSSS, | Hel
AP A-RIAHT ST HARGATE IR eald $oi<epl RIGRer 9T e, | eafd e
HUHT T YT AUH THIT ARIAH] ATIRHAT G [@drd TG | TIaT ITHIUEe IodwT
AATATS S Als 31T TSR TSTIUR RMATTT AedTaT3we T aTaFHe! qHI TUMET I
Eﬁ' feama = gfafa MR (Sound navigation and ranging- SONAR) &1 | I& Wfaferel qrer
STETSTHT Sifed HaTHeR (fathometre) P FANT RN THFH! eTg AIA Mg | FMAR
grafies fagTedAT ST ATATHITEET TRIafdd AegTargrehl TN T It fa

HMEwH bl TG, |

| I\ g ,'. /

i I 1.0 | [ g| Receiver
—t—1 ¢ ¢

| L4om \ |\ \ Sender

= 10.15 segT@ifae &7 fa 10.16 Tt SETSAT FfSd HAHETHT TIIT

WRTAfAd AT S HT AT FREAT FTATH (security alarm) AT T Afebwg, | o=
TIHTHT JART A aFaY AATH (burglar alarm), FR qIf6E AeadTIHE T (ultrasonic
sensor) ATie AHHT IATEIEE B |

sF{eaF FI&T (Acoustic protection)

FIEOTT & A WA A AT avg | (Il gaq8 AUH [Haesare g1 el
WEAT AH ¥ 9T JAedie g1 @A TRAdAd=l AfdF geg | APedd qET A T
ATATFT (porous) TAGEEERT AATAYAF GATH ALGIE® AU (absorption) T Frater
21 | JFaTe FIS, qATed, €Al hfes wfeal (sound recording studio) TEHT gH &afd
WA (a0 T RS | AR GRATHE AT faardTs @9l arsH, (AT R
I ST IUEE ATATIA Hichesg, | ATIE IS S (ST, THTEH AT [ArHT AiEAT
AT HUHRT AB[eah TREAT TANT TRTH 5, |

i

%710.17£aﬁmwn#fmwrmnﬁwmwg?w fe 10.18 AT AT IS E2fsar

[a=iTeT aelr Urare] abdim Q




S ASTTHRT AHFHT TLSIEEHT TN (Use of waves in human organ diagnosis)

fergrFeT 10.5

ATTEHT ATTFHT HETATT AT HIGHT G2XHT THIT FAAT SIGVT AT TAT ALHT ATTHATE
AT FEGA TRUHT AT ATEMRT AFATT GlAGHT STqATFA TR | AT qlafegest
FHATIER AAHRITHT GGFAT T |

HeI TR TFI-¥ B RITRT fadt. W
(Ultrasonography) (X-ray photography) (CT scan)
FpATE RAE Tg- ¥ I FEAEY T Ta- HGqAH
IAEETER T HFaTH T STHITH] TS STEThl She
garTare AT e el o (AL , T YegAATe g5 ATANHE
qu\amﬁi‘dfér ............. i EP ¥ Pramantas fa amrsw
ER 1K U R ferfer..o
TANT o,
et TS ; ) TANT..oo.
Feera Rard

FeIEAUTAT (Ultrasonography)
AETEHMITRT SR &FHT ofedl e
ASIH TANTATE TERBT [HAT RIS
<pSiie T Grafd & | TqATs ATeA=TeATeh!
arorar fafear wag-v wfvws | FgHr
AN g e SdER (transducer) o 3=
qrafd JUB ALEIITE IA~ TS |
SHF AQEIg~S RHl Al Aay
Atea Ay | RET fafae qEere
WEATT 5 AT AQAISedArs I
TRIETATA B (receive) T | T
FEA T TATGhebT ATIRAT AT Tl ATehid AR ITe | a7 ATh(qelrs
FHMITH (sonogram) A |

HITATI™E AT ITEXHT HITATS BT B4 | T STEXHT PIAA T AT TIABT AT
T T Wb, | AegTaATS vl WA (AT, faadeir fert qoody, wieqer, wrsfaars
ATGHT g aTHT, Helsil INT, ATRTH] THT, AlEATEwR] TSUIH] THET ATG Thsii=
T, | AeITATI S bl TART TATITTHT geha bl RTITHT AT, AT, AGTEEHT =T,
FA AGTHT AL ATGRT AeboAi=IebT 0T v | Bremafe (three dimensional —

1GTeT oI UIaTE], GO Q
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3D) AeIEIAE Frataedl FANTATE RTTHT AqRAT A Yo T AdATHA T Aleheg |
HEATI Sl JARTATE HEeh! AT, ToHEwdh! AALAT T TWFT FY =AhsT1= qiq T | Al
gtafarers I= SRR ATITH] (echocardiography) 99, |

TF-3 TAMNE (X-ray imaging)
THI-Y a9 FFaT AR &l | TH-Y SHIS Ua-Tehl JANTATS STIRehl THAT STl

SN 9

EEISRERINECET IR i Ci

THI-7 RISFTHT (X-ray photography) @8 HHIRT STUTHT TaI-Y Tl_rf; ai=g | TH-X
HRIEWUTHI IRTETE Ta-E% SISl av [AAT AGEwh STATH ATIRAT TaT-C Rl
T T 9t 87 | WRARETT T -2 9iaiedT el fgs Ardaers Tag-7 Jiade de
fafr=ra g wfeg | Afaders o9 wiadate AfEE R TR TUHE THR-Ewd
Fpiaafa AMEUH THI-¥ FeHAT TEH ST aAISSH | 9 STATE ATIRHT TH-T
fReTare TaRI-¥ HRIEl TaR AT, | BICHET AT Y2l TS Jal T 3% TRTATS il
YR JANT TRUHT &7, | TP (A ATTEER FATATS HFaeh! [EhTHl ATATh
T Al |

radiograph

monitor observation

object

x-ray generator

print out

A7 10.20 TFa-3 IFSTHT TIIT

ETHT STERAT AUHT ESST Ua-¥ el M TS | THI-¢ RISTHT a7 Sram er Jar
3fgs; | 97 qeqeraa wreaefT, SrEreTe SR UR-2 g Sver T e AT 9T
g | AT TS UhaH Rl GIAT Shawg; | STEReT 2TdT g9 ANTew, ST © RIa™ane
TH-Y AfTer e TUehTel THT-¥ HRISTHT el AT Sgwg; | TRAT JITUeRT a7 =ehehl £gST,

[G=ilaT aerr Urare] sl Q




TAHT ST, IRTHT TR, THAT, TAITATD] scAebol ANGHT Fbofi= T TaI-T T, |

A 9TfeRT TUT THRI-Y TR ATNT BTebTRe afeheur g7 | Teafess Tag-¥ sTaeen Iat
STARET FIUE® 1Ll & qIT F9MM Al g7 THET @ Tg, | Tl AATTHT R g
TEATEAAT &5 | Ta-¢ HIGT o[ HUH AATATHT URI-16& HISTHT SRS 3 | BUH
TH-7 B o€ (lead) HT TIH TSI, | b(eIb FHHAT ATHT 9T TIT G2F Tah
TFA-¥ STERAT O faae |

ifqeramelt faeed Yewiv (Wilhelm Roentgen) & & 1895 T W™l feq
FATAT TMRITHT TATHEEHT fERIAE<T TT8aT X-ray U0 SUEHT & |

fadt @™ (CT scan)

ERE CHEES] THTITRT T T (Computerized
Tomography scan- CT scan) T#I-3
AR IeTE faehiad WUehl gratd a1 | fadr
SR T HITEATE T SiHe (doughnut)
TR HIATHT TSTe7g | HITTHT TR
THF-Y Gra 9 AigEaie 360° T HTorEr
g dFg | drasl foF qe T2
fedaaz (X-ray detector) ?'I'P@'Q_cﬁ g |
TS |

ferdT T T Ta- Frdare 3 U3el
NIESEUEL ?ﬁaﬁ QW-\T faw (beam) ?ﬂ% R 1021 @t at & &t

FHSATT TAIH AT AUH ANTIAY AT

MRS | - ATqdTs SReT ARAR AT TR a1 Teddh 45° I FI0Th] ARITHT
fafa= faemmaTe SReT TS GUSHT AfETd T FFH AIEAHATE Tal TSHA e |
39T STeTATs FFIASTA T (processing) X g5 ATANHE (2D) FE-Gaaqd [oae®
TAR 9T | TFATs AR E (tomographic) o A | RS WAT FXaAEE®
[ ATeHITHT AT TT- @UEe% (X-ray slices) ATE STl FATSH I (AATATTHE (3D)
Ferar fmror Tife=g; |

AR (AT RFERET Ta-39=] Afde [aeqd I\ THEe g | [a=ar
IRRIAAHT TIH Tr(e®dl AqdT I dqared T4 dikbwg | Fematas® (3D) feare
IR AT ARTHT qe=TT T8 grg | T8l WAl FIEAATHT ATTHT qRacd a1 dAqH=
HATATATS SHITIA Al | Tl RIS TART SRRITAHT ATSaIe, T STHbl, TIHT,
TSRl AFTAT, RIFGTH] AGLIT G FAebali=d T, |

[a=iler el Urare] aéil Q




Sl

1. ﬁgwmgmﬁaﬁmt%%@(\/)mﬁ:

(<P)

AT TS A TSI IaTeX0T FA &l ?

() eafd avgm (AT) qTHHT IT g e

(%) TR TR (%) eaT avgT

AT FEl TP TSR] TEI=IHT TeAHT T A AATS {5 2 7

() T FH &7 (A1) TR AHIZ Al g7,

(3) =g ¢ &5 () THATATT TE &7

[TSUdT RSTEwd! THEHT Aqal ARG AFATSATAR (HeAbl THE FHF 2l ?

() TH-Y, AT ARG, AT TeHIT ATET, Il TehTT AR

(AT) ST TebTT AR, AT FebTT ARG, AAITHATIE AR, Tad-¥

(%) HACQTATISIE ARG, SISTHT TehTeT TR, AT T AR, TRATE X

o

(%) ST FepTeT X, (AT TehT9T AR, TRIRE ARG, HedTTdeld deg

fesirept feHTe wedrer gfaladr & fagd e aegiedl ITART TRUH g 7

() HATATTAL TG (A1) SRS TG

(T) TeTT TSI (3) AT g

HEF THEATAT LT AAHB! aTIHTAT dTEaTe a1 ATHT T3 21w |
JFT HIEDT HETShH! [a&qd =BT T=H AN T I ITIHRT §7, 7
() ITFERTT TaA-¥ RIEIThT EURCEAKEIE]

(g) ): ﬁ( N s_\ (_&;_) vﬁ N ?

(TS ATRIEEH F AR AT T Ta- THITSHT Hafed g 7

() Il Gl [aearEA{a ¥ FApl HH [qead@_{a g |
(AT)  TISTAT HFAE Giafd T AHAT ATHAT Jia il TANT g7 |

1aiTer aer Jiare] abérr Q



(3) TSI AT TG ¥ AH AGNTATSAA RS TARTHT AT
D |

(%) U3l TSI FAbSA= TH TANT &g T AT BIHA AZIH! =Aboii=l T
TN §75 |

2. WYH ATEN :
(F) TSNTATEAA TSI T A9 AT

(@) fagd =[Feed RS T qTeas avsi

(M) IRERETT TRI-T RIEUTRT ¥ [ -

(") TARE IS T A HIIAE IS

3. HWUT AR :

(F) SRIHl THSS q(dY AR GIATE THATEA (AieaR dd AN AATIET Fq=
g TREATs sy TRed =g |

(@) JFFIRT FrRavEaTe G T@3 SIaT I[SThT HTAATS FHM TFhl FHAR
HTHT ATIT T3, |

(M) dr WA TR AT URT TRT-IR Ty HIAEHl aare ge T
AMGUHT T3 |

(&) TdT TR R AT ATl [aeqd =ehelis T e Rud g

T Fiebd AT A ITSERFT RTTHT ATRATAR HSAART Ao TR
gratael JANT TR |

4. TR JEHRT IO ACEN

(%) TS AAHl & &l ?

(@) 9Tl AAEHT Iq & TS q9T BTHIA aledl TR g e avginesl
fora TR | g TREITHT JHAed TeaTaeies ATHgH THE |

(W) [a=a TEEed auae A H & &l 7

(&) fod = TR AUIEHT FTwaT FH ARG AvETg T AT TaT avedT
TS AUHT TRSIEEH ATH @[ (T7Hl T3 FeAEl ITANAT AETa 4 |

1GTeT oI UIaTE], GO Q




(S)

TART FoTHT FFATRT THFA-7 Rl ¥ (987 TR BiEl I@RUH T |

A B

() THH- ®IEl ¥ [qdl R ®iEl gearse |
() AT T AT FTATThl TRIEE Jeold TR |
(3)  TH-¥ RIEUTHI IIT (98T TRATHE ITANTEE &

>

~

e |

AT IRTACTTRT B ARATE ITANT AT |
e A qRTadAaTe AT TRl (&5 M I [SHEPIH! vRal 20 fedrer
| 34q fafa =mern e |

TUIEd AQATIrE drey, RIGIRENTIATH ATGeTF AqTde® (e[ I
TATSAE AT URTACHT AT el TRET Jrafael @bl qaR IR |
IHT gfalaers THAT = T He |

HeHEEF YA (acoustic protection) AR & &, AHH IUIEE A€ol |
HETEAITHT D &b &I, TG =R JI1 JTANEE AETay |
AT STaeeraT faed T aegieeed! JHer fdwaT e dete |

1aiTer aer Jiare] abérr Q



fdea

(Electricity)

o 11.1 grer fagast q@T

faarq Sl 7@ 91T &1 | gards aRare fa9ad T9R g5 | /g = 11.1 91 361ee
T Mee fqga aRIIHT SURUEEAE qAdd dRe Jed TRUH g7 | faRd
STHII TSI T FIRT THHT AT e JTHIAFH LA AR FedTgad TATSTH
T3, | BTHIT T T e ST [aae ATaelTs o STy ®UT=aeor e | 9Tfere
FATALI(H] T ITHIATAR Fi¥eh Tl 575, | ISATATHT ATNT FANT &+ Fereel wwar feazet
A THIAT A faRd qfeTerE TR T | ITFATIR AGHT S (AIAAE B
HAI ST TATALUHT G 165, | faaq oTfercTepl ®HTRoTeRl HTIAeT AT GfRaeaT
uger frer wfeusr g=g | g9 fasaer @udardd fadod geqd fedma T TeEnT T |

[arzireT eI J1ave] aer @




1%@1?[ &I (Electric current)

ferarFaTT 11.1

ST FEAF AR, ATl T UTAR] qTHET AqATRA

HATETTF AU GATAS dR, AT, qA, T4, HI=R 7S, WAEEhab! deal, (&= T qedl
fafer - I_/

1. ferrwn T@mey = faaa ufeqs fAamor TEm |
2. Tosra afeqersr gamT quet geEmersd AR 3% 99 AT B @S

A
CATfEa ] TEITHT AMRGUHT ATHTHT FaT3 a4 | B
3. o9 YTHIHT THIT I TRl TS FAATCR AR, Tedehl ATFRATTHT FacATehH

e T qeAh! ATART Tl -

AR quar fasey -

(31)  FAIATAIHT SAAT THHT HAT TGS SATQT Teahl ISATATHT FEAT AT ATIS, 7

(3T) TS FHT (AT TGN ATATHT THeM | & Ted Fos, TIARX FEATH] FARA
THEH |

graHl GYHATVHAT AfFaagd arfed] ATH1 @ HT THFT qH. AT THE
TAR[TeEATS AMIT I JAACHEF &IAT 47 FH Frre (coulomb) & | T
29 | T A SRS At U AT s | Sore e 9 1.6x10°17C
I I, | RFR (qemeTs @de soderd wigeg | | oo | 0F & AL
SOFRITEEE HIGHT aeTeHE AT (jon) ¥ AoreRs | 6:24 X 1070 SHIIARERT
A @q= ®TA] JATSAT A AFS | STe SATSHT AT FAED |

STSUHT ARFT T3 G3ATS GIHT gaTes, [dvlew Mivera

feTmdT Fe=gH | TR WA Solad[de® al gaTcHed / HUMcHE AT dal =Tl JaTe
g7 | FATS(ehl JaTed (a9 aRT Iod 875 | HAUHTS HIHT & gATcHE [t =Asiehl
JATE AATA IATCHSE =TSl JATEh! Gl (AT A= | ATa FoATAHHT HUMHE =ATo(eh]
YATE AT 9 Al § qRATHT GHTcHE =T (A9 G yaTe AU Wi, |

afg F FATAF AR 't THIHT 'Q" =TSl TaATE ARSI T T (a2 URTeTg (MR
TEI T Alhg,

ferae am (1) =

=T (Q)
TJHT (1)

[G=ilaT aerr Urare] sl Q



foerq aRTeh! TH. ATs. THS TR (ampere) BT | FATAURTIR (mA), ATSHITHFIAR (1A)

[a<[d gTRTeHT FTAT THTS & |
1 mA = 103A,

1 uA = 10°A

e FEATAFRATE 1 Gebrg THAAT 1 BT (C) ATST JATE §aT 1 UHFIaR (A) Faae amr 3o
g7 | T aRaoHT TfeR (ammeter) @S SR H ST 1T f43A ORI AT T |

fo 11.2 &7 fagq aRagHr oo feedd deew! T jf.:?"'
geATCHE AT HUMCHE gafar faad anr yaesr “
faer d@TSUHl B | FAATE fAgdq awrewr feer [ Ol
(direction) AT+, | IFTCHeR HATSIHT FATEHT [EITATS ®
fard amept faem Aifa=g | o

R 11.2 G9% ARATE FARAGEH TATE

JITETT 1

afe Y AR ATLAT 0.2 C AT 55 AT &0 WA I ATX WO T fa7q & (electric
current) &1 #ET fEo@ THE |

& YAl fEEUaEnR,
ARHT T =T (Q) = 0.2 C
TS Fehl T (1) = 55

)

(SN >

=t (Q) 0.2
RS ——r

| =0.04 x 1000 = 40 mA

IHT ARAT 0.2 C AT 55 AT Fgal 40 mA f9ed anrT 3= &3 |

TOFEMIET W (electromotive force-e.m.f) T GRfad

%<& (potential difference- p.d.)
gfe LT AEaHHT ATTAHT ATH qTHIHI e
NN ~ 2 c
F¥F TR IATSHT el & 9 Al Fodrs (o= T3al

TeATel SITET 9T aTare Hald? dewg, ? & Il (Heea
Fiexwg ? AMG q1 T8 GGl I Tl dad ad1eq & ’ ‘

T, 7 j—c

1GTeT oI UIaTE], GO Q




JATedTs HAadr e |

qre qT et F ¥ fer afvan dae At gatewt A w1 e fharfes awear

FHH G T AU E= TR =1 |

fora =TSt S=F dre=aae AUHT Arael
%WC il’a’a q\q \\ii ~
HUMcHD %lﬂi?l? derg |

qTETHT g FSHT ARl Jdg THTT
JATSHT W0 99 947 929 BIES |
qrEgare 99 9Tl dgddl AT 9Tl
ar= fa=q Arevdl Frd arHrars
FH TS T¢I IATE AUR HATTHT
TETIATE |

fagq aftqumr =R =Sl gate
ST IAATATE ATfFTATE THH TIaT
B9 gATCHE ATSIFT (I=F qrvaae)
T AH S WUTHE =regad (A

g ge) T |

AT oTfadel g Hra TIHAT Qi
TaT T |

ATEAT & A Fiaiehare =mst
JATERT TN 9Tfad T&TT e |

faad Hravel afad f&d SrEaT qrHrer
AgH FATSAT Bq=rar 3T Afhrs; ¥
AT ST EEd |

TLHT g AR T TATT A
IS gaTE Afhvs | TS BTHT ATl
19T AUHT A= |

ferareT 11.2
39 : em.f. ¥ p.d. H TAAT I

HTETTF AT« Ao (HeR, HIPETEd ([FA, ATAF AR, Jradd T qedl
fafer - ferwr SeTgUsTed afvay fAATT T8 smavges gfeAToTRr A9 TR

afeaa

afeaa
R
4@; = ... volt

[a=iTeT cerr Uraie] abéir @



TARA AT e g5 IRIIHT HleaiHetdl HIT Tl T Ry JEed |

TATAHHT ATST FATEHT AT 9Tfad AATAF T | SR, AT, AAR I =l
foRraeT drdeed =TS FaTgst oTT o fargr | faeraet e = arfaders faea
TTATHT FAT=ART T | SATEHT AATATA S QTR farretrar arfere®i Are=or (| qrefeaae)
g7 | AT A IAthaTdl AreaHare [asr g1 9=d draaad Auh! gaTcHE
ga T U HITHS Jadrs GaTdehd Jgal I g gt =Tl 948 g7 | faea
qRILIHT Ueh FAT FATTATg AR FATE TRTGHBT ATNT FTAe F&TH I QMTHTepT HTATATS
mﬂm(e.m.ﬁ)ml

TAFAHIES B (e.m.f.) o faR[A IRTIAT LW TR ASH T3 D397 qaad Fieh
(potential difference- p.d.) fasHET T | Fﬂ'ﬂ?‘[ ASHN T3l B3 A dTs SATEIHl gATcHE
gaET T AR Y9 B ATs ATAIHN HUMCHE A€ Sirgal A Fl Gefaad B HIH=T d¢l
g7 | T TTa gATcHS =11 A DTS B HT 98+ | i iaae ®¥eh (p.d.) H HRIA ArSare
=TS AT gaT e ol o7 aTferaar ®aT=Ror &7 | fasra afeasdert &+ g3 fagfa

giqeRa e =TSl YA a1 AR &4 [d9d afddesl AT o g5 [awia=dl qre=aad
FRF Bl | TFATs TATTAHT Hled ol (voltage) AR =g |

. TfaT FATAOTRT ATAT

qre~aad ®ih (p.d.) = —r—

HTeeHaThT TANTT SFATHIEST B T GIE{~aael Hiehehl WU ¥, | AT o TRATOTERT
ATq=HT 9Tt wfdeprerearent feara RA ueTer fawer TH. ATS. TETg e (volt) & |
e ARIIHT =TS JATE THUH] ATLATH TR T3 &3 (=] qIead Fiieh T e.m.f
SRR Era | A TFehT AT ATNT STealHaxers (= 11.4 AT I@TEU & AT 35
YA SAlfSwg | T Fh AIIH TP AN AlealHazars [qad Argdi THATR
g T AGH T3 ST SANeS |

ATSHEdH TRATAT (a2 TaTE FaT ATENTA Hal Alad Gud g1 AUH ATdHl T3
WWWW%W%WWWW|WWﬁTemf
3V 9UH AT IRAIHT [ JaTE Tal AeH 35 &3 (AT B) fo=rapl qrefaaa weeh
2.5V 3fad a3 | aHH A4 1 C =M Y18 &l AT FAN T q07 i 3 J 9 qrai
0.5 J 9T SATEINTT @I g7 T TeaaTe Fiaebiaree =rel yate gar 2.5 ) fasrq atfe =amdy
ATMETRT TRATHT A= QT (AT T TR A AR grg, Al Avg | SAF AT
I ¥ T RIhad (Aarars (MATaR J&dqd T Aihes,

TAFEMICH BE (e.m.f.) qRefagd w3F (p.d.)
e.m.f. & FTAATE YTUHIE AT JATEHT | A=A Tl AT (a2q qaa= T qfquasre
AT I Tfaqelts STATS e, | =TSl JATE §aT FATRIT g Tl SArss, |

1GTeT oI UIaTE], GO Q



T fECr IIRTIHT TUHT ARTbdT | AT e TRAAHT GANT TRUHT A eheRT
AT Y 25 | HARTHT TR T35 |

e.m.f. GTETTT BIFHl FRF (cause) | eI B¥F e.m.f. FT A9 (effect) T |
Bl

GARAHRT ATAT T

() BTHI GANT T4 e JAT SAdRAINET B (em.f) 1.5V AR g5 | TqH
a9 % 2 7

(3T)  BTHIS e faea IRagd T I FANT T (6 TJHHN TIAT S3ATs dATed drv
T B YIS e AR ASH e ? AIATAT: I TRIIHT B qrfivaaet

WRF Hid g 7
dEaHT =H (Ohm's law)
ferarwaTT 11.3
e - RS MHT g "
STETTE AT 0 1.5V F 4 e ¥, 6 V F DC Ted, THHEY, HleelAay, Hlbeed
[EEEMEEKCIE LI
fafer

1. fagd akog R 9 |

2. UM UH, Iz, A T ARACT IAH 5 @3ebl qeaad ®h (V) T IR 90X

)

ST fa=e arRT (1) /79T T |
3. SH TAEHATS TABT ST ANABTH AR | T FF (V) TS x- ALTHT
¥ qEtead faed awT (1) @18 y- A&THT IER TR fG=e |

IoTehl qg@T | i T ®ek (V) | fasra am VII=.... feeeper

JCRAN

1

TARA T R : UTHPT THITHT ATIRAT BARA T (T AT |

STH AT SISl ATEHA HTEH (George Simon Ohm) o FATAHHT T8 BT T~
fa | siteweT fAaaaaR AT T a= Hifaes sEedr R g2 & GErasr g4 g
faad amT (1) & qaTadd! T8 S g qdaad B (V) T FHEAAAE 5 |

[G=ilaT aerr Urare] sl Q




AfE T FEATARH T3 FSHN TETIA B V' T I FATAS TR WA {2 oy I
Y, ATEHF AR,

lc\V

SREIR = Constant

o, TS AT (R) Af=; |

—|< <

Sl R Uk (9% ANRT & | TJId URITHT TART qUeh! v
FEATAHH! (LA HARTATS AATIS, | Fort 11.3 MRT-TeT #XF T
Hifqer s feR a1 \y =R = =% 94

N
ETTd X (V) A5 x-A&THT T FFE(=Iq a9 arT (1) Mg y A&THT 6 f@f=mer

WWW&T%?@TW@IWWZ%@I

fa=@ s@qg (Electric resistance)

THA FITS AU TIT @l ATATHRI ) T Al UhaH HGHAT dqTHTS] RS T3
FaRIaerT GRS &l HIEl IRHAT faed =Tel AfTel JaTe g7a | el ATAsHT faae
gRT T EaT THAT & =ATS(ehl JAT@ATs A @l 0TS (g dard Aidwg, | Il
HAUT ATAFRHT dg =TS T AAHT THTIES =D 2 (collision) o IT &3 |
foerd @RIl TR TS, UHE AEH (ohm) & T SHAHMET AHT AEHP! QT
FIXIET Ieh ATHATE AMGUHRT ThTS &l | Ah] Tgebcehl ATNT b HISThT A& ATHIT
(omega) 'Q' HT TART TG | TH THIGHT THTA T ATIRAT THTATS (HFATTAR
T T A,

R=V/I= Energytcharge _  Force X displacement
chargetime charge”time
v s
m x (—) Xs mx —— XS )
R MXaxs _ t B i mxs
T oy B Zxt - 12 x t2 TP
(B) =

HITIehT FHTRROTHT TUT T ARATIIHT A TS [T HATARTT ThTgel FALATIT
e,

kg x m?
Q= ——— =kgm? A3
A? x s3 J

1GTeT oI UIaTE], GO Q



HTEH THTSHT MUSH THTS 'kg', TFTSH THS 'm', THAD THE 's' ¥ [a9d aRTH Thrg
'A THTIT A | a9 AT TF qooTvd THTg &l |

1 Q) 3T HEHE HIHAAR, R=¥ 1Q=}—V

F GATAFHT T5 = 1V BT T B §aT Iod TaATHAT 1 A I fae arr
IO g A aEel Hareg 1 Q) g |

JITETIT 2

TIET qHT qATSH JART g4 THEA T@ (Immersion rod) ®1 @Y
40Q © | IF TSATE 220 V I Ta0A ®h AUHRT q1a¥ TEHT
HGET TEae T far@ a0 feae R o 114

g feguaaanr,

g | (V) =220V

FR1T (R) =40 Q
HEHP! [MAAATER,
. qre=Iad HYF km/s (V) v
H (1)= f — cover[to ﬁndl=ﬁ
co ®) o 11.5 @ Ay
220 (ETHT A7)
=", =55A

IR THIA T WUX A fa9d anT 5.5 A |
ﬁlﬂ?{ HTULGATE GWTE T+ dea (Factors affecting resistance)

ferarFeTT 11.4

I ATADD] AFZ T AAR = b G AFIA T

sETTE WAl 0 1.5V F 2 ATl ¥, Ted, THER, Hice[Aay, Flbiered (4], ATAH
ar ¥ faareay
fafy -
1 @
1. ugerl fgarEaware quifas a8 areErEe 7E @
FrepTeTaT | > <

2. forrmr T@meT s faerq ufvas quR TR |

[G=ilaT aerr Urare] sl Q



3.  UTHIEE TSH I FSAT (Adel SIS IRIT qIR IRT TS I ¥ ST 4

ISR T g UIdiraae Heeh ¥ [a2[d &RTehl HIAT HIIH TN TATSH Tgheld TR |
4, YTHRTEE TH T SSHT TUH [Fqes T F TF foeaaens foamfay awe o
T 3 IRTATITEH |

arefae | faud gt | @eEReg

F.9. | UThRTES TSHT 33 AT fe=rept 1 (1
= T | s vy | A | ®)

la.
1b.
2a.
2b.

TR T (RS ;T FERATAT VT | T A e TR | 9 Afasirarg faeerso
T fspy oeTe g |

ATAREEH! AT [TThl AFTZ, HIETS, ATIHH, TAIE ANCHT 9% IS, | HIATG TR AUH
BIET T ATHT ARAL ATHT ARAT faad a1 Fel gwg, | AT qebl axre |ial areepl
A2l ¢ 875 | AT dRebl dTIehH Igal AaRd 9T dag | a&dqhl AaRd TdH]
FATACHT I TR I8 | FETETUTRT ATHT & ATHR T ATSST WUHT hahl ¥ T AT AT
AR AZHHH HARF TEl 873, | TATARH AAT ATLATATAR Hi¥eh T HY qqT
Ft ffeer sfifees srarearar @it - = R = @=R A1, T2 41 59 |

JAUIHZER SIS (Combination of resistors)

ferarFeTT 11.5
3%'5?1:
STETE AWl TRATAT T U, Tl Fed, UTHER, HiealHex ¥ FIbiered [
—H+ —|H+
ufeqa & I®| \
ufeuy @
fafer -

1. oiger 9Ragewr AT Tesgedrs IRaY & A @0 Si&d Uhuls Al T SR HHT
SIS TR |

[ar=iTaT oo Uraire] abér Q



2. AT GRIGET AT GRTT @ HT I@ET TE& dedgedls GHMaR 9T TS
THEH |
3. UTAITEl 3o GRITHT ANT T AABTHT Jooi@ TRUATEAR GIEwaae Heeh T
farere TRt |I9H T T |
afea | TOF TAH T3 3 AP] T TR fesapey
RICiERE I e qrefae ®¥ (V) | V,,V, T V okl qeamg
qieel @ V, | 29 AoV,
F | V=
g |
- ek Tod WU ST FHE gy qUR fepy
[EEGRCIE ST fa=ra amr (1) I, 1, ¥ | f=rer |eereg
qigel aeel 1, | <1 "
Fool =
T | e

TARA qAT (IS : IHT TATGHF (e T Y TR |

AT IRIIHT TSl TSl acd 99 JASH T aleeehl IouTdl Aaadiebd THard |
Teahl ISATATTATHT el TRad= ATAT, ATHT AGATHH] ATARAT HRI IAqT AMSH
FATHT FARA Tl |

HAUVTFEER! AUTIHH WS (Series combination of resistors)

TR H TSHHT ASRITFE®ATS hHEb BTAT
THUTE APl TSTA T A~TAT qlgdAr

afeqwarsg fagaar gafeq sem i g 0 ik i
oA TSTAT 9 aRTET AT TS AT ey et Yy b Vet
e &7 | TAd TASH AARTHAT THF a2 5

gRT (1) g7 A 9 d ®Xa (V) 9 I

. 7 11.6 SERIEEFT SUFHH TS
HARTIHHT FAlTews; | A9 (TP STSTHAT HY

T3aT AGFHAT Al ATIAT IRTT GAT 7,

T TSHANE AT FaRIFd FTH TH SIS | TXAT ASTHAT T AR dbHT ATHT
aargad e et wanT 1 afeaT | SrarEer sfawr gAnT gy astradedt ader a9
fepferesT Se™ Tiews |

1aiTer aer Jiare] abérr Q



A afedr, IET T T AATTHHT T3 SR A=A FF FATV,, V,, TV,
G | [l FaRg FHA Rl,RZ,?R3a?mmeﬁ?mmmawaRalw
RIET

HeHH! [HaHaTaR,
IR =IR, +IR,+IR,

R =R;+R,+R,

T HURH STSTHHT HARIIFETP] hel AT TAhehl FGEATPAE AARIETDT ANTHALT
TR T3, |

HTUIFEER! HMAY JAS™ (Parallel combination of resistors)

THTHTIR TETTHT T8 AT TEHwT T¢I HaTIheEdls FaaTgad i
forerepT TR STSTH g7 | I AARITHHT T3 F31a9
THT T 6 (V) &7 T Tcdeh Aaieehepl AT faeel
IRTHT Pad a1l v | AT &1 GHAIY TSI (e
a7 faTtaa g7 | At F USer dEEdH qe AT AT [ 8 oo
STEAHT A HANTRAT [ a1 = T fTebl TANT AT 11,7 sERTaEEET
WW|WWWWWWW AT TS
fer=r Tl JAnT T "k | BTl BREEAT i fagq
ATSE®H! TS AR TS &l |

&

AT dfeet, 9T T T AARNTFAT A g FE L 1, T |y B, TR sawg Fmen
R, R, T Ry & ¥ FHIA AAAE AaRaFewa Favd R G | FHANR SSHAT &
faerd amT (1) Fe AATIRHT AG AU (a2 TRITATE (HFATER J&qe T afeprag -

I =+, + 1,
EIRECAREEEE LS

vy NV, VN,V

R R, R, R,

11,1, 1

R ~ R, R, Ry

AT FHMTY TSTHT AR Hel AR G H (reciprocal) TAFF FEaTFad
HAH FehAB ANTHAGT SRR g |

1GTeT oI UIaTE], GO Q



IeIETT 3

TSt faem afvwamr 100, 20Q T 30Q F1 AEAUFRATE 12 V HT sUdien afgw Hufigw
SeW wfeust B T wwufs fod saduward afied sdr e T quEEa A9
it | @t g9 s aft faRm g e T foeet AW qeen TR

oA fagUsER,

qfedl FaEgwdl Fad (Ry) = 10Q

T AARTTRRT AR (R,) = 20Q
SEIEEMPETIRECNl (R3) = 30Q

forgd afeaaaT WU dref=ge w3 (V) = 12V

Bufierd TEWET AR AL SASTHHRT AT
®T AT R= R, +R, + Ry T AARDT AT
R=100+20Q+30Q=60Q| 1 _ 1 1 1 12v
R~ R, R, Ry | | >
LA NV 12 ol L1 1,1
R 60 R~ 10 20" 30 N
UG H STSTAHT % HAUT 60Q T 1 e+3+2 11 \_w/_/
T qRIYHT {97 9”1 02AE® | | R~ 60 60
| 1
12V fr@eaml v 12
R —E—Z.ZOZA
10 20Q  30Q AT STETHHT & g 5.45 Q §76
afeagHr fagd anrT 2.202 A &7 |
el AR gFeEdls HAUHH ASHATE AR STSTAHT AT T&T TRIGHT faae
IRT IES, | A9 SIEXUHT R TEMATs THMIRY STSTTAT B0 &l fa=a
GRT ST 11 IO TGl 3 |

ﬁﬂjﬂﬁ a7 AAY (heating effect of electric current)

ferarend 11.6

Q32T JHATSEHI [H 2T ZTgeie, fea= T qareid ave [eiqgie | _{|_| = —
qt aderd dgm =T faEg TR a7 aHg | R s e
FE TRATE TAATE F TG T [AHHT ATTHA SATAHA TG | ®
g AAATHT FILVIEIR GABT TG |

[G=ilaT aerr Urare] sl Q




forere ATe®T g7 eaRrdet faud aifad o Tfera®T &= g=g | ATgeh A faad feaen
TART U AR AT (a2 Qe ATTHT AR &7, | THHT TN & ATgehH TF
=7 faaa sra<rg quet e T wifaae fasrare awme fefeg 2fa#=z (heating element)
B0 | THH WA a5 9f 3= g7 | AHATs AN &I 900 °C T 3= ATIHHAIF Tl
ARSI JUATTHT Teaw | A TR [a2q Tiaaers =t qrg Qs S=aRor T
Afeprgy | fRetrae fawan fasa afaqets a9 T geremar afvads 9 e wfeaqr agmaed
ftrerive AU 8 | [ drgs JanT &l fa=ra afed aroAT &= gq e
T 9 &l | ?ﬂ"rﬁf‘[%‘d—(, Il qATS FART g THYE ¥€ (immersion rod), TEAT (iron),
ST FHHY, (A Fadl ATl [aede I STERAT AT SUFRue® g | fagder ama
HIR IRIIHT Fed (a9 gRIAT 99 91 9% | Hlecihlel Tahg dre~=ad wid a@al
ATSHT Scalde [93a YaTe g7 s qATad dR qcdiged arar aia«s; |

fa=m@ @™ (electric power)

feraraerra 11.7
SHARP

T 3@TUHT JUFTUTHAT 145 W qTHE dfauaht At
T | AT fEmem T @ g fafa fgda
JUFVIEE (LED &7l 9g@T 31fz) & arwred f2uie
TR | WWWW@WW

JUH qH (P) T HobrgHT g AMTeRAeh! BTV HIAT
LCD TV 145W 145 )

TITEA AAATHA T JUBIUHE] TUT &9 H1A TRTaeh! ATTITHT e FTHIU Ffqdebre
AT qET ATFAATE A QMFTHT FATART T T8, 7

faerd ATeeT YANTATE 9T ATy gvg | F (a9 SHHROIHT TANT &l JTquahrg
THAAT & (a2 qadehl AR I JUFTh AT & |

1GTeT oI UIaTE], GO Q




. faaId SR AT T 9TfeRT .
@ @t P)=——— (i)
AT (t)

STHIUHT T3 SSHT & U Tl Ided YATE W [deq iad IR &7 |
arefrae Wl TRHTITTET,

. STHIUHT T3 3t AN JaTe RISl g & (W)
arefr e W (V) = -
=TS (Q)

forgd T T F (W) = QV = [a=[c ST AT T A0fRT
FHTH (i) =
e amwe (P) =

Qv
t

fagq @&l (P) =1V
- A T ()=
I UT 4

TEAA AT WIFGTHISTHT ATHRT TEERHLAT Aqq g 900 W af@uat aq |
TEAFHATE, JEA0F 0 o e fwege | (Téeen famm afvaamn g aefraaa
wE =220V)

TeAHT [EgUAR,

RYAT g Gl H¥eh (V) = 220 V

TEFEHEHIE ATHA (P) = 900 W é

o~ > ) q P
fagd amT |\ (P) = IV \
ailj-l\ garr (1) = v ) | &
faT 11.9
EEGEEIN (1):%:4.09A

ASHEHHTHT @HT THISET TG F@Tse (coil) AT 4.09 A fae[d ar1 39+ &= |

fa=rq @ (electricity consumption)

[ SIHIUHI FANT & AR g [ac Qieraepl AET 9= @9qa ar | fafa=
YR TN T & (9 @Iaars (e [Aaehl TR TR AT 1w | faad @ade
TEAIIF T fFATaTe Tuar (kWh) &7 | 1 kWh &I & T fepetrare fasa amre

[G=ilaT aerr Urare] sl Q



TUHT JTHIUATS 1 TUT TANT &7 BTl g [aed

9TferTeRT IICATOT 87 | 1 kWh @18 QT Sifel=Teilebl STTSTAT
1 g A |

1 kWh=1000 W x 1 h
1 kWh =1000 W %3600 s

=3.6 x1007=3.6 MJ

foe@ ATHH! ARATITSAAR TR0 &l BRI g
fora aTferT o Erar! AT ¥ GANTSRT FHATATTHT 9 T |

fored IUFROTS BRI 9 ATfaT (E) = fa=@ amaed (P) x T8 (1)
fa= #gge (Electricity bill)
ferar@enT 11.8

AITEHT STAT GINT TRA AEq SUHurer=ft f{a<or aoasl wed arerwar SHEq | I
@ uTT STETAT AF A @9 T AR e aEger Rar e |

JUFI CFL&=IT LED& | ... |

e (P) feretraredr I5W=
15/1000 kW

TgE (n)

e TART AR T (1)
T

{9 @ad = Pxnxt

T JTFVIHT S TIT SSAEIE | SFT @Ucars 30 o T T&T A @ud YT 8w, |
aitae faaa @uderg gfqafae ookl U TR AITGE fARa mEEd o9l ATS e |
ETHTT eI SRR T TaT & faed @adeh! Hedel ST e | aAgeT i fasra
frazaT a1e Sfaud! ogF T ARTedr Aiearar fauFl agwd! fear Heretds | o=l
FerTTeTTehT IgeheiTs Hiqaie STeehel U 4T faed Heqe (et |

faad SUFERH A P ((FAETEH- kW), TEATS TN TRTHT FHT 't (AUSTHT- h)
T JeT IUBRUEE UHHT d¢l AUH FATEITHT AT JUFIH] T 'n' AUHT a9 @qd
TR feame wifes

a3 @9d = Pxnxt unit (kW h)

1GTeT oI UIaTE], GO Q




Il 5

TIAT OTHT 15 W W WUHT 6 a1 fauwus (CFL) 2 5 auar, 7 w amed woet
4 AT TAzS (LED) e 3% 6 ®uar, 1 kW amwedd ot 2 3itar fzgav 3f+ 2 =war,
900 W & WU TEaw® ¢ 50 faa T 800 W amed WUt & ™1 30
fariear @it g TfeR | ST o ATfaE faR @ ®fq 0 ? Ak 1 9e faR|
T ek T 10 W AIEF G20 729 Tae TR |

gl @ YTHT ié%QW,

ITHI CFL LED fer | TEEEa Bl
arref p) |15 W= TW = 1kW |900 W= 800 W
7 900 _ 800 _ 8

B T 1000 - KW |=7000” 10 ¥W
1000

agern (n) |6 4 2 1 1

af g |Sh 6h 2h | 50min 30 min gfaEwT

e THT 50 5 05

=——=——nh _ M9 QE{F'”I?F
(t) 60 6 =<7 h

~ Y )
U [a7H FURTA (CFL) & &l 8+ faed @aq =Pxnxt
__15 _
=500 < 6 ¥ 5=045kWh

U fa AT TAgET (LED) o WT&T g9 fas@ @9d =P x n x t

_ 7 _
= Toop < 4 ¥ 6= 0.168 kW h
U famar feewe el g7 fas@ @ad =P xnxt

=1x2x2=4kWh

U a7 AgEqRFIA Tal g (g @ad =Pxnxt

_ 900 S
=000 x 1 x 6X—O.75kWh
UF fadH SE Tl g g9 @99 =P xnxt
_ 8 1,05 _
=19 X1*—%—=0057kWh

[a=iTeT aelr Urare] abdim Q



T [T g ST fae @9 = 0.45+0.168+4+0.75+0.057 = 5.425 kWh (unit)

Teh HigATHT g STFAT fage @9 = 5.425 x 30= 162.75 unit
Teh HiEwThl (a2 Hedqd = 162.75% 10 = Rs.1627.5

I T HITEF (A @I 162.75 unit g7 T AITGF [q9d #eqd & 1627.5 &7 |

1GTeT oI UIaTE], GO Q



Sl

frzua TEER @ SR 5w faaw (V) e

(<P)

TAHT UTRAA FAA AEHB! [AHTATS TIAT e 7

= A (=M B (3 C %) D

v Vv Vv v
h’! Alz ﬂlL! _&!
A g ! » D

faga feezar gar T g4 fefeg sf@@=C (heating element) &7 TRTIATE
FATES,

(37) QTHT (copper) (3T) H~Fdva (constantan)
(%) T (tungsten) (%) ATZHH (nichrome)

Mee fagq afeaaHr fava digewars GHHETY B9 ST ITHEN HR0
& Bl 7

() F ATSATE FH HIE TSI

(AT) T ATSATS TH Taae HIHAT TCT

@) fagd afagdr dERig gurad e

(@) [aea aROgH qawy qersd

T AT 220V, 0.5 A% e B AT 220V, 0.45 A Seol@ TRTHT T | el
qUT &THATHT T TSP ATLATHT TAFHES FA AATS Tel 575 7

() Yiqevar B A 9T 941 faea @qd g |

() Yfadere AW B WwT F@l 9Tfad TR TE |

(%) Uiade e BaTe I g1 ard A &l 9T el &7 |

(%) T AT BH TART dersal faad #eqd e | |

P! T AT SE@TGTHT IRATAT R T TH H(T &7 7

6V v
3 6 Q) (3m 12 Q) WAV W
. I R 6Q |
(%) 18Q (@) 24 Q)
—_—

Vvalt

1aiTer aer Jiare] abérr Q



(=) 1 kW &I feezars 1 9ver YT &) ARl g4 faea i #id g 7

(37) 3.6 x10°) (31 3.6 x 104
(3) 3.6 x 103 (%) 3.6 x 108 ]
2. w{h ﬁ'@'\l:@?[ :

(EF) ~ : \ﬁw N T \\i;‘
(@) Tee®d JUhH STSH T AlSe®dl UMY TS

3. T ATCEE :
(F) Feadls T3l s TAGT S TRUH AT el Tl THEHT JASTH
Tl FET HATFRAIAT Jrgal |

(@) feavar ArgHhH aRE FAE TS, |

(W) e a9 a3 dgewdl FHHR TS Mg, |

4. WWWW:
(&) [aEd Feradl TRATIT delary |
(@) FARRHIECH BT AHT & & 7 & AT Adah STHT g o 21, ATEAT TR |
(W) T3l e AT AfGTH 1.5V F1 A9 Tel8rd |
(") SAEHH! IR @l V=IR &5 A7l IEI3el4 |
(3) [agd =g 99F F &1 7 1 Q a9 dag aRAna Tl |
(%) A TFS HUHT Al AR T HAGAT TRHL HAR AR T61 5,

~

(@) (aAH AT AAT AR % 2, ATHT ATITT AT ITHHT ATH ACTeld |

>

() fagd AW q9E! & 21, T3l HESd BITAT dfaueml 5 Wl 99 JeTad |

(W) IS TZeT 3V &l AT TIRT TR TRTHT Fedlehl TSHHT T3 Ted E2TTX
il Feadlls I ATGHT JASAT IATAl ALH ATAT T | Tedgs &
fepferaer ST TRUFT eS8 | 39T SSIH I@IaH (qad TRl = HHe |
TdEmh ISATAl FAGTHN BRI Joofd THRI |

a3t T iare] apérr Q




(=1)

JUTSEATS TH ATH AU TSl Ted, T34eT S5 A ¥ ATAS dR
feguept B | O Teadrs AfIHAH ISATAT & TR aATedAdbl AT & fepfaae
e Ters, f#a, Faafed g qHEd |

YT aHEdT g TR ¢

(<P)

(@)

10 mA T99d aRT 9O Fearasd dRAT 0.2 C =TS ded o a6 g fedqre
THEM | (20 5)

T3l AT ARAT 5 mA B 93 a1 & | 1 WAl FHIAT I dR AR
e =TS fEdrd T | (0.3 €)

T3S a9 ATsadl Tl 3 V, 500 mA Iooi@ TRTH! T | Toaehl AaR0Y T
e feqrd TR 1 (6Q,1.5W)

220V & MeeA [q3@ aiqe STSTH HUH TIaT ¥l HSHET 1100 W dred
AUH f6a? T 11 W ArHed qUH CFL AAUH G | ATad dRebl dAaRd
T HHAT Jdh ITBI HUT S heved T Yodbehl (qea AaRd fedre
e | (fEez- 5 A, 44 Q, CFL- 0.05 A, 4400 Q)

e FoHT T@IEURT I TS TANT
g Tl (kettle) AT afaUa feeaz
qAAIRT TR | 9o fhcrars 220
V drefad WY AURl Meeed faea
IRTLAT TSI &7 TS S ATeTbdd
FE Bl g 7 fpced T gl e
4 TAT | QAT 99 r fecrd
Afgdad Hid Ife faga @ua s,
fedmer T 1 (13.63 A, 0.2 kW h)

T3l Ol Mewed fama aRkaawr sem kv fafa= famq S
A ¥ e AR fqare AR 8

() 7 W ATHS TUHT 10 7T U<l (LED ) I 6 wuar
(@) 150 W I quepl Tger fedt i 8 wvar

() 150 W ATHLT qUHT 4 32T IS@T &iTe 10 T0aT

(F) 750 W HTHZ WUHT TIT TET Arehl 40 e

IHT BHT & HIH (99 @ud Hid g ? ale UF Ife fagde 9 =
10 T T HigATh! (a2 Aedd [@dma THe | (Ans: 230.7 kW h, Rs. 2037)

1aiTer aer Jiare] abérr Q



grR<isial aref

e faer @uast stewum T auiEat af afvERT aiEsiiET aat qaeTuT T adE e
AT faa<oT G TR T I AfTATATE HeTHT DaAhd THa |

WA
e e foga @ | wgE | 9ART e | faud wud | faEd "
=0 (P) (kW) (n) qug () | Pxnxt | (kWh x rate)

[ar=TToT creIT Uiaie] abélr Q




dediivs
(The Universe)

oA 12.1 TEMEHUSHAT GRIAldF WE AGUHT STHTIGI AT 557

gid : YEVHEN SAMUCHENKO

FEHTUS AACeTh] AATE [aeqR &1 | TFI0l qaTd, ool a7 THT TET JeATISHT Hied S |
Fer 12.1 97 TEAETE @Il &AT@Te ATTRT GeT ATHTTHT &1 FACETHT Sia ST
(Milkyway galaxy) & FFRT=IT qRT I@IGUHT G | T JRTAT 9fT &6 FRATSART g
ST AT T GHT SA &vg | faviTeeehr Forepl fAR=ra o gva | JEATISHT arEEd
TATPIIHRT AIAA ATATRA T g | AR ATARAATE G SATABIIHT ATATHAT
FEATISH FICHT AR THEE FAITEH TRTHT B |

[a=ilor el UrareE] ahéll Q



AT Sfraw=eh (Life cycle of stars)

feraremT 12.1

&t (AT AT FfFaT 7T (Nuclear fusion) FRT &1
I g IR, IAT FAl T TAT AU AAAAAE |
FRRIAT qaTvT g7 ASTRH 7 T qaAMg7HT qA1eq7aig Fot
JETRUT &7 FFAFEH T JTGEQHRT T | TAHFT ATAHT ATTT
TRT REQHT ToAgEHT THAT TARA THEIT |

faT 12.2 mfaﬁ forft @<=mr

- HHUSH qEs frue = qAEH -
qEdt g | (™) RIRE °
T (Sun) |- 695,700 km | 2x10%0 kg | TEr STISK | 4.6 o4
(yellow)
fafeas T | 8.6 webreT | 1.711 70m 2.063 7 | fer fafa | 9940K | 2 e
(Sirius A) | ¥ QAHT g | GEAfUE | FAT (bluish 42 9@
white)
TifeR®T | 4.2 geRTeT | 0.1542 IO 0.122 o | gwepr Trar | 3042K 148 e
eard EL] Hj?ﬁ e | drafavg (faint red)

Az fafera © (Sirius A) AT SATFRTT TRE FTATET (Orion) TRTHUSH RN FelsTwaT
Ffepal aRT 21 | T =R (Proxima centauri) GIATE AfTehel TR & |
(1 TT9T a9 = 9.46x1015 m)

qTfdRT aTferTeRt STUTCAT fITuaT TegedT Bawa TR
T4 Fq F9 qiE avedl TG 7

FEHTUGHT AUFT ARTEEH TS, ATTHH, T T ATH AP Tl Hh BIel ?

(3) AP AT IA & PR T A7 TN FaaU T&T AT ARTEEH] G FEAT 57,
T 7 & AP HRATE AT FaR fFReay Iea= gveg, 2ol 7

I ETHT ARHATSAHT ART &7 | ARTEE AT ¥ THIT I T @I (celestial) frvges
& | FEATISHT AT T B | ETggieid WHEE Jara 9 fefeqaw aw fearre
ARTEEHT ATT T T IT 875, | ARTEEHT A FATSTH g forar famerr stv (Fsfom)
fg 7 (faehred) a7 Aferewg | [aehaqae=rd I T3 aRT a= [har & g1 qUHTe
JAET Sdewdl Saqaeh AU & ANed aREwd I Saq=ad g7 | STeHH
HATAT AT SATATTH B TRUAAAR ARTEEH] ATHR, oo, ATAHH, I§ ANGHT (=TT

.

[a=TTeT cieIT Tiare] abdir Q



AT S (Birth of a star)

ARTEEH] ST7H AIATAT g | el Teh faerrer e
T GATHT BUEEER] TGl Bl | TLATHT HEI: B3I
¥ Telaa¥ w9 el 875 | A1 W9 ¥ ATl FU 0
ARTE®E [q¥hTE Fal o7 | ATl SfAehiaeh
HIAA FEHIUSH] T8 Hel AaAgEd] Aqadlhe T
qicheg | IETEXUHT AT HTATEY ARTHUSA (Orion fr 12.3 ST AT Credits: NASA
constellation) ¥ T&ehT AT W BIEEIEEEIC] ESA and the Hubble Space Te}éscope,

T Ifheeg | Orion Treasury Project Team)

ART & HHAT THATAR] PRI AGATHT Tl GATR HU T UTH ATHT A5 G
T fuvget w9 fawg | 99 T T IR FIT ATH T TGHT ATHR dge ATwg | 10
I a1 AP Fex AT AT TGI ATw, | TEA &M BT ATIRH Fg g7 | TG AT
P ¥ TS FATSTAATE F (99T [Uars YEerR Al | WIEeR awel AT @
Y AN, | I=A AT A ATIHT T8 QT GAEEREN HHT I BITT & &75 <
ARTH S0 E73, | A[FAIR TS & g7 Hid 107 K a9 A A1, |

FEATVSHT ETegrei ? fefeam quar gF favg g | ¥ O a9 fqvg arT a1 g |

feeiTesaT oy WIS gehl oNT ATa9de I =AaH a9 ¥ A9 g4 | 77 JRET
T (AR T YR aTaTe SRal auae dTd T Yol Ioa v, |

AT § (Death of a star)

TAT ARTEER] HRAT JATE HIATH] BTESI6 Tedl 875 | [ITHT TR FAIY Tl
(thermonuclear fusion) T fR=a? =fevevs | ARIFT TqET THRET FRAT & ETgg o
feear fefaamar =arvaeer g2 9 | 9vad: FRAT g9 eTeerad U g5 | A9y
fFAIR. TS ARl FARIAT FAL TG, | AT [ETATHBT TRHTI] BIAHT BT
T | T ARTHT 5T el TRHTER avs TS | O¥ BICHT =AY RIS AT
HIT S TUHTA qRTT dATIHH T TIe w5 | ATIHHATEAR GRIEN I 9 giead
£% vy | ARIEEH TG T TAHI AMTHAA SHT TASS, | H@X AT TUHT TRTHT TS
FaT ¥ AfeTH SaeaTHT TR ARTH! 78 AT §75 | ARIH T8 T A19hH Tel [GeUal B

AT & fen LEC] el At

>

RIEEX 11,000°C- 25,000 °C | 5,000°C- 6,000°C | 3,500°C- 5,000°C | 3,000°C- 3,500°C

ARTEHN HRHAT I ATTH BRUA ARTET ATME TEAT @bl AT Has o075 | a9
THRATAR ARTHT AT I g1 &2 v, | WAT ARTEE AT IGhT gATeRT AT f7eb et
g TUFT faiesars Y8 Wge af =g | 8 g1 dREEdAE g I WTgadlg (S
YU STgee A | M1 dARIEEANE 7€ Sgre qa= 97 g |

[G=ilaT aerr Urare] sl Q




e faehie gvg | g%l faehiedars S aiawg | 9% aifeerel faehies aar 99 que
ATAT AT | frehias 821 qRIH! sie<l qedT HUHl MY T el TaATISAl givmg | ol
T T AT FU ASHAT A5 T AP 4Gl 975 | ATl q8 [aehie AU Fafauars
ARTHT B AT AT TE7g | TARN AT TRTHT Gl fugHr w7 9 |

v
e

v

4

T qUT AEd

>




(@) afe ARTHN U8 IR =1 FH qUA HEd aHEdlE AR ®eE Jiwar
AT 95 THNRET AT MUSH ®IAT Meews | TS AT gaTh (black
dwarf) 9w |

@) afs ARIH {08 ThH MUSH eRERN B A FRHAT fFda? RS ATHI THITF
TfeiRers | A AGATE gaTe¢ AT (white dwarf) 9w, |

@ afs AR g e fvgwwT 1.4 3@ 5 TR 9UH HR GiauR I AHA
qUE! faueHT afads g, F9ars FdA ©R A |

(&) afs dRTEr v FqhHT UG 5 UTHRT a6 AUHT R Greerdr dcatad dqrar
TR qcatges diadr Mg ovg | TGP Tocadd Al 8X g, (e YepIeT i Jgare
afex faferT Toa ¥ uged fqugsr a1 aRvd & | A9 AT Hrel (9%
(black hole) 1w | Tl et fAvea TaRT ¥ QI TIRRET 2T AFAehawed
I U S | AH ARRE A [USars qf SATehu TR ATHHAT FATET T
qHg |

WW@W@T ERITED dUgE (Scientific facts about the universe)

FEHTISHI I ST THTI 9T qATI 8T AR hl FEHTISH! [aeqRel AFHI IJcard
TF GitaUa! MUl faehiad darq faw =T (Big Bang) ¢ % WUH &1 | 9 1920
A1 Sfesta AieE St THeT (Georges Lemaitre) o &THT ATHTYNT (Milkyway galaxy)
T AT FAl ARYSE® UhHABEE ITET TEIEH! T Tl ANTHT 197 | T4 fagredarar
FEHTUSH I ATHHET HF 13.8 3RF a9 dfeel TUH &7 | FEAUSHT L AT,
AR >STEEd TG qUHT Fel ART AT ANEH S | T94 FEATIS Tary T Fsfrare
TRl T | FEHVSHT F I fvg fear Ia=amer S | | 7 % ATdeT favgehl ATemRAT
fUge® =T g7 | AHT JeATHl aaly gfAvaar JedT gl akai giHavedl &7 |
TTET At G A ATHTTETHR Feg ARAR AATes &7, |

FEHTUSHT FANTRIT ARTI>SEE Bl | ATHETSATATE AlSTebebl bl ARTI>S TrglHel
TR &7 | AT JATETE 2.5 TehTeT Ul GOHT TEHl T | TRIISTHT AUHT TRIEE el

T3 IHIHT §aA | ATHNTIEIH U GSHT (Ehl TRAVSAS] Icdrd 4.6 A qudfEel
TUHT &7 | TEATHT ETadqeT YT FordwaT qRIAT T4 &IHT b AU (zircon crystal)
WH B | TGHT FHY AT 4.4 3979 a9 fgara TiRwsr 3 |

FEHTUEHT fafq=T qRTHT THEAT THAT T ATFR, WG T o STHT TUH AT Jee®
qf 9T ARTRT G | I 2020 1 SFE=T 5 /T 9T ART60 TOI 700 d U8 SRS dRTHISH
(Dorado constellation) AT 3afEad TOI 700 ARTH TRFHHAT T | I I8 JeATane 101.4
THTET ATH AT hl B | FEHVSANIT [aATHHT [T AT TRUHT Goged Tt
TAT AHFTE®E IAT Aq1G TTH B |

[G=ilaT aerr Urare] sl Q




faameutir u= : & aefe fagage (scientific theories) T@aa™eT Tfvad™ g1 qFwq ?

FSHAST (cosmology) FEATISH Jcdrd T THH! [aFTamATw=dl ATIT 9 faar
2T | FEATUSTTTAT HEATTRT ATNT TANT g Fraterehl (AT dsT qa7 77 qoee ol
ARG MUHT G | e THe® QAT [agred Iaeardd T 9 g7 | IETeXIedl &qa
ARATSAAT YT [Tl T YT JeAThiaa (g1 (geocentric theory) ATE wTHfe
EEIREa C\Jd\ci\rsid g (heliocentric theory) & ITA=ATIA T FAT | T 9+ 2006
q=3T IfeeiqT ARHVSHH GIT U TH (pluto) TS UM T&ehl IHT TT=IAT faguen
ferT | gkt ATCAT | 2006 AT TAR IRUSFT ATTREEATIR TH Jebl AT 2er3al |
Ty [aseT A eFeEa T dedad, °iel g7 Aqa=dd (iR AfdZad quHrel
EEIRRCEIDEIC e

FEATUSH! AraeqeT aedT Jgiiwder wmeaear fafae afeseaar Tewr 87 | TR
FEHTUSH JAR AP GFod T &4 @ | T HAAT T8I0 9819 T (a1 greerar famT
%= (Big Crunch) fas¥T 7% 9: 37 a7 =418 (Big Bang) I &4 & |

T frugee feaat g AT T THTEEE (units to measure distance between

celestial bodies)

Lunar Distance

Light-Year

f 12.5 #3 @mieg faugfa=aat g7 (7T Freata® A Ew)

qe: (o 12.5 AT @A fugfa=rel g8 @rsd @iisuH! & | & Gl T AAIe=w
I TAT I T TR RS STHIA a1 STETAT TR T g8 A1 fafarane frew
(m), Teretifae® (km) TfedT =qaa 9 Iib=, 7

1GTeT oI UIaTE], GO Q




AT fvges uwAHEEre A arer e e | o fqusfasrer g Arae e arHer
3 STE=HT YART T oFaTg AT fafa T T (unit) ITE TEAT g | TG AN Fad
TT (LT TRUHT v | o TehTgehT AT AvaTgeh! THIUIE Ul A4ATq ey waT $at
U F&l g7 | el @RI (qUggwsia=el g2 ATIT 9 YN g Tehrs, faaeer afvs,
TZHa T [qe! HeTdTH qregals ol qAHHT T&d TRUH 3 |

EOES gfesTTeT ag=d faawr g AW
(Astronomical T T g faerat s goes | AU 1 AU=1.5x10"m
Unit) LM THE A= |
(Light Year) YTITET T FYAT TR I lyr 11lyr=19.46 x10®m

RIATE Ueh JebTeT 9y 9w |

UL HITHEA THISATS [arawT Sl LT ATH TN TR, | IR AN GAaTE FSIA
& T 1.5 AU AT Teal B | o 12.2 /1 gare fafae= Jeesea! g Sasus g |
o fafa= dRTe® ¥ ARTISSATa=IehT g4 AT TebTeT AW TehTgehl FANT e, | TRTEEH]
T AT [FATHET THTE AN g T JAT UHTSH] ATAIAHAT TLhT gAT THTeT aY TehTgehl
TANT T, | IITERITH ATNT JEATATE AT bl =T GIRHT F7aiT (Proxima Centauri)
4.246 FHTT TYH AT TEH G |

@ Mercury, 0.4 AU

Location of Proxima Centauri

-@ Ve

Alpha
Centauri A

Proxdma Centauri |

Alpha
Cenlaur B

T 12.7: gediaiE qasw=T AH AlTFHI AT

fa 12.6 : fafs yggesr qFf a@si
° 5’?'7\' gid: European Southern Observatory (ESO)/ BBC

qid: www.jpl.nasa.gov/edu

TF THE qHT AT g fHaeew feaa

JeRTTRT A 3x108 m/s (3 TS THeY Ufddeeg) & | AT Tk YoMl Jdbrg SRTaR
3x108 f9e¥ &= | U& a9l g 365 fad, Us fa7AT g+ 24 9var, U "guarH g 60 fAAe
T UF FAFEHT B9 60 HbredTs THTATH! Tl IO &1 THLT Teh auHT IR T g4
T g7 | a9d TR U auHT 9 T G40 (1 light year) = 365 x24x60 x60 x 3 x108
m =9.46 x10° m g5 |

[G=ilaT aerr Urare] sl Q



@A fam®T &1 F T el LT TEEEEAT (Some national and

international organizations working in the field of astronomy)

aqe fasm @an gfafa gr-afas™ (A®@)-Nepal Academy of Science and
Technology (NAST)

e fg. 9. 203 AT AR qar giataedr qae= T SeAET 1T AqTAHT Tqiua @
AT 21 | A1 fa9 qoar gfafaest &= J g T AT W4T 27 | T AR T
ATATET 3T Tkl S |

(%) I9TRT FHY fqebrerest A1 fasma T gfafuesr fawar =

(@) TRFERFTT Jiaiaasal JET T AT T

(M) fasr T wfatreradr s afaglg T

(9) SUTET FraTerepl qie=e qT EEATALUIehl ATNT ATqITH TeotIh 0T T

F&er fasTe T ytatert fafa=T e sarfed 95 @it T a=aT a91 yadarcde Tidraiaes
TS ATUHTHT AAET ATATRT SAHT GHT B T ATeAh] B, | TAHT AN TS AT
H=ANE ATAT %5 (National Space Research Center) TATIAT T HUH T |

G AR ST w1 T HE Wﬁ%’u TSEHEAT (some international

organizations working in the field of astronomy)

ZREIAAAA QI THEA I (AT2WT)- International Astronomical Union (IAU)
TG TR A (International Astronomical Union- IAU ) faea=ardy
FEANTHATR T @I (AT ARt AT RTET, a8 fawar

ST JeeEdAls NS d@red Sevdhl AT I 929 AT HIIH! I
qREAT TN TREARHTT T &7 | [AU Awaiieed @iieiid Fee &7 | U

TATNT [GYTATHT 100 AT TET 6T ae 4,93 AlhT AT Tb
GITAaEE®s EHTNTAT 8w, |

IAU #1 q&r Tfafafusasia Iaifas JsFes
(scientific meetings) T THIS, | IoU® a¥ [AU A
AT TAU ST ATATSTA T | T Aecifeer AT
fersiTeTebT & freawfe e fafi=r qeareeears o
fafe=ra ATIgUEHT aruTeAT AT faRg 0 IAU
AT fruggears qfesTird T AT T | 24
ITET 2006 AT [AU & Y@eweh! Tl RATITATER
TH (Pluto) ATS IEEweh! TS FeTUR fore] Jaah
(dwarf planet) ®=THT GRRATRIT TTXepT foaT | @ET JAU o FerswaT Al g5 UE (asteroid)
AT foRT (Ceres) @Tg 9fe freT Teepr &owT gfesmifra wTeepr foam |

1GTeT oI UIaTE], GO Q
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TEIAHAA Thed HY TS TEAMAE (ISYAs) 1967 AT TATIAT HUHT [AU I Teb TRATSIAT 2T |
ISYAs &l Ig¢T @I [T GAS TUHT [FHTHT ARITT TGRITATE ATHARHATR T
AR ATETAIRT T @I (AATHT TeARiewed! 3iapiurers wefhar a s af |
IAU 3T Rerem &=er=iia g=antaa fatae idiaaes 84 | Sgamaia AU & @ird
fasTaHTRd faamerd ST g ¥ [aSAgia Fe SRS 91 FTdeE SRAT AT dTAH]
AT I TRIST AT H1 TTa ATZEHT B |

A9 gUAtaEe ¥ @9 ggfafedy™ (@@ - National Aeronautics and Space
Administration (NASA)

AT AHHTH] ANTRE A=A FARAIT a9 1958 |1 T
F=AE Feauul FEHAT faedeardl ®qa HRERT AU FTAT & | T T
SHICPTTPT ArATET [T STHT @IT AT FIATTT g ITaT
AT AwATCe] AT [afe ATTAE q% T=AT | 99 1969 [eATs 20
AT el ATHEIT T 9 HfegaTs T2 TAeHT AAARIT TRITET ATAT FEFTH HITaedrs
TREHMHT FAART TRIST FIT o1 | AT AAREAGrIA AATT AR AT
YadTEe TV AT (AFTe TEFRTRERH (A T AAREd IS8 Hd T | TFA
AARETHT ATAE AT AT @A (AT @S AR AT SAmARiiega
TY WA (International Space Station ) J&TTU TRl & | AT W?Fﬁ_tﬂ Fieqiy FHea 354
km T IATSHT Tehl FETHT W | AwiRel Il (Haaereid Arare fafqe qRAvges
e, STIE, RIE, GEvE, T58 dRIEad U AAATH AT TIF 9T (space probe)
TEZEHE ) |

AT GIHT AFAT T TSRl TTeh? AR G
(Parker Solar Probe) o fe&aR 2021 AT JUHI
PR TEdT FAM TET TSR FI T T
AN AATT T AT TUHT G |

AR TATHRT AT YEe&H] SHATR] TFATaAT
grell FREFs=aiia ASTd Tedl ATTTHT AT .
JHHT FAGHT ASEHHT HAA0 TRISHDH T | f 9 afirie e

ST Jeehl FAeATs Gri¥ ATHT Taehl TaTe JeAH

TS FARTITATHT STIAF T ATSTATARA FET07 Tlﬁ"l_df[ i Iax (perseverance
rover) 18 weRT 2021 HI AT Y&hl HAGHT HAAII HAT |

A AEd @A AFAT HAAANT dfAehlIaedls Jedu Teh @ | 99 1990 AT
JETYUT TTYehT Bl T feT%hTT (Hubble Space Telescope) o SEATIS AT IHST TEEIEE
Ol TS Fesl ATkl & | ATETed ujTﬁm—rr TH TSAT (European Space Agency) T

[G=ilaT aerr Urare] sl Q




FTTETT T TSI (Canadian Space Agency) Tl TEHITAT TIA TH dTALRITHART
AATIMF TTRIKE (TR0 qle=e T qa S 9d T fawhT (James Webb Space
Telescope) AT IXHT & | THATE I 2021 FSHFR 25 AT A=TANETHT TETIT ARTHT &l |
TG GETAATA @I (AP (AT~ FBREEAT AT AR I & G |

Primary mirror Secondary mirror

Scientific
instruments

Stabilization

Sunshade

Antenna Spacecraft bus

fa= 11 Svg 3T @ 2fererig

grRIisial aref

G [T emTd T T T Sy aguaedT TIET HHT qraeadl Qe
T gfeaew geqa TR |

wiferT afsaast g (Principle of conservation of energy)

ferareea 12.2

TEATUGHT HUHT g1 qefla aar [Afia®] (A= Sgae=iq g7 TlFaH ST SART
TG :

getra/ fsfia qg q /AT €21 §N UETd T Wi UL
A
FS
arT ARTHT AEHT AT TG, I FeAoeH At

JEATHT TEH TaTIEw FEHTISH [qoiT aefl GRUHT TaTd 7 g9 | FEAISHT o S
qeTd qAT Fl EHl B Al FEHIE [oiarert Jeratg FeATTRr &1 | o T Ioa=T I
Afepreg T T A 7 T Afehray, AT Uoh EIATE AFHT BITART £, | TEATHT & STaeeehl
e =Ieh, STeTegh, TATAE FARATAT AT & ARTEED] STaT=hare JToiarad
FEATUSHT G TTIHT M= AT &g A= (b [HepTer Afehrss | AT THT Teghus
I 9Tl ¥ IRTS JEAIIEH FHIET gra |

[ar=iTaT oo Uraire] abér Q




gr<isian abref

FHT GHTSHT Jaeel fasmmsr w1 saifae faser aWme agdt W@l a1gve We SioeRdT
fafwe= avev amifigeat @l T fMerg AER™ T FEWT TARA TR |

Sl

1.

frzua geEEHT @@t S 5w faaw (V) e

(%) TIATHT & THY <A % Bl ?

(@)

(&)

(30

(1) fefaas (3T) e

(3) ATSAA HESER]

TRTRT HHHT FHHAT & Teh FAT [AThISAATS & v, 7
() TR (T) =g AR

(3) IR AT (%) =ATH ETe

TR SHAT=GRE AT FA Tl FH al ?
(37) FIAT —> IR —> ART —> ¥ ATgrd —> FUT A —> &ATH Th
(A1) TLAT —> AR —> TRT —> JIRATAT —> I S(g7E —> AP Bl

(F) AFAT —> YERLER —> ART —> I8 IR &7 —> I ATAT —> AT 2l

(%) AT —> FEALR —> ART —> ¥ IR A&7 —> U AHT —> ZATEE T
[ESUHT HLH FHT FHTISHT qeatead e af ?
FEAUE T HR=rd Ararae Hiausr 3 |

(AT) FEATISH! T T TAT FHollehl IcAT Teb FTHT UGS qUHT &7 |

(%) FEHISHT FAad i aRad 7etg, |

(%) FEHIUSHT srafead qard Arer ga7 afe wew |
W{h AERY :

(®) 9I&l ¥R (protostar) T TRT (star)

(@) ¥ Srgee T I W e

() ATAT T AL AAT

[a=iTeT cerr Uraie] abéir @



3. U ACE :
(F) FAIATATS WA T (staller nursery) T A=, |
(@) dRES q9 Tk TGH Za |
(M) =T BAATs T Al |

(&) FRHATSAHT TEHT T ATS7C (gas giant) JEIAATE AAHA AT (failed star)
afq wfies |

4. TAHT JITFEER IO AR :
(%) He[AT ARl % BT ?
(@) =UTH Bl ARl % Bl 7

(W) ARTH SaA=HS (Tadied ATl THad |
(&) FTATHT b Fedd FHITNS, THbT ATAT FHEAT 2o, AT Tl |

(¥) FEHIISHREAT FEl dFMTF T dTeTerd |

(@) T AFITAT TRMTHGA A T T a9 &l Thlge®mdl JAN {a
eI &7 7

(F) FOUTTH] QA ALATR] AT FebITRl |
(§) @ [T [RTA NASA %1 9iHaET == T |

a3t T iare] apérr Q



ol d2A1 I>AR Ufdfa

(Information and Communication Technology)

AHIEHT T A9 TS AT TSR (AUTAT TTE-9) FEIquT,
afermat g=a glaen fawr AT F=AE AT g

e 13.1 qea=aRH ag@a RRAsT T arafas fo= 13.2 JARFTRT AfstfAamee geqor
gq grer ddwge Igur we

(satellite radio collar) Trfaat Zragaed wiH! fadfir ;e

faa 13.3 areist GidimT AeTr Fa7 LR faa 13.4 A9rer afofasmar aifegas, &dengs
T ZaAg diF3d AreamanE gaNor

ferarerra 13.1

YT AT MAFEE [ TAqFT T4 FAATET GHEHT qigd (News portal)
qZ fIgUFT &7 | d1 GHIEIR @A) GIETEET TRl o | gevAd dlsd FFEETAT
FFAT (browser- e.g. chrome) @ieqgiq T @ f~ai7 (search engine: e.g. www.
google.com) AT T GHIATIHT F%F 12T TRT qUT THIATHT @Isll THEIT | THTATT

TGT T SIAHIRIHT STETCAT TEIleeld FrfeanT (e, qaimht #1707, ®1gar SRt
FTEAT BATBT TR |

[a=iTeT aelr Urare] abdim Q



BT AT qa7 59X 9iatd (Information communication Technology -ICT) &0 ZITHT
B | ICT &1 &1 T e GHNTAT AT STABT, WieTger B, TR AiE, e
7 geded favaesdt faf= TTHesdg oaRET AreaHaTe JIedl B | oAReE! AT
AT g Araret, ores, o, fafear anfeems wvegeear g ®oar svgrer Ry faTers
TEXACHTRT 2T@l TETH TATFHERHT ATH ¥ YART T TFd AUH B | [CT U fagara
SIFLIH HIAA TAT ATATHT FAATEE HUSRU T, JTI T T TEARIT T HIAH 2 |
>R A3IUE (communication satellite) & FAWT ICT # faebraars vk HATI T
TATTHT |

HEME HSTUE T TGHT TAW (artificial satellite and its application)

oAt AR s wemn feew afemer o MEORE Le0
TEAATE SIIE Ay | HHH STIEe® JATH TN
iR T " i 3% g | favitesars ThaHn
TG A= IESAT TS ¥ e et (. bf
qE g T e faer wamer 1 | oty ?"'f
T el SogH ¥e¥ gl AR ufegwar OO
MRIETS, | FHTH TSTUREE (MR HHET g9 Frsiiehl 1

T T R Rl ATTAEe e gy 195 T TR
FGOTT TEHT FFAAR T AT JTFVEE GoaATee AT AT 5 G Follehl FANT g |

afget ®EM ASTWRE -1 (Sputnik-1) & | JqATE QfFTT GO @9 1957
JFAE 4 aArfeawepT fam getgor TR fam

I3me ¥ Al fd YT3ve AT (ground station) T
fer=r ATghiad TRSTEEATHT Trwd TTId TRUH 573 |

IS TIE JeAThl UT3re LTS qgohd I T TS
qqfdIg®h Fghd (uplink signal) 93 | I ﬂ@@ﬁﬂ'@r’ / \
IIUUEHT T&ehl IATHTA qT MATLTAT RGTHT BATRT o

T 9. At hEEeg | I9 dghaalrs SeAdagH

frr 156 A
TgHd (downlink signal) =g | safrg® T Srelag®
FHW ASTUEHT FeT
| | |
e JeAl % qIH TEAT & Ty et
(LEO) — (MEO) — (2,000 km- (GEO) —35,786 km)

(180 km-2,000 km) 35,786 km)

1GTeT oI UIaTE], GO Q



ferarerd 13.2

ST GTHRAT AAT ATEHT ATHATE FIAR HITUGHT TTAT FAAFIRIGE AGHFAT THZI

T AAHT ATITHTAT THGIT -

+&T (orbit)

[+ geAT F& (Low Earth Orbit-LEO)

AW JeAT % (Medium Earth Orbit-MEO)

HEIATAT &7 (Geostationary Orbit-GEO)

ISTIEEEdATs (qdhl SELTAFT ATIRAT falqeT FHeraT J&qu Mewg | ARl AaarsdT
T, dehl qrear fa=, ITE TTAEeTT T ST FTIF AT JSIIEATS (T T
FEHT T TG | AT F&T JATH TAeH AMTh g AUHA TR T AR AT
(orbitalperiod)ﬁ%@ﬁWIWWW@WWQTHTW@EFT
AT AT AT T8+, T Teb a1 qf qediept 8% ANTeE ! AdelTehe T @febre | TeATeh!
qAzee FA 408 km HI I=MSHT HHIaH ARiad A=I2&l &= (International Space
Station-ISS) I LEO STUE & | TE AT 90 FHATHT Gl U =raehy q=T T | A1
AFA(F FARTAAT 1 T AATTehese HIEATawT TeT a9 A TANT T ATI=TT TS |

I Tl FeTd=aid Fed 20,200 km H IJATGAT T
TRUHT ATHTHA IQUUEess JeElhl TRRAT T ATHIT
12 9931 ARG | TR TFU ANHNT STIee®d T8
TS G forT 13.7 AT I@IEY & HeAH TEAT HETHT
TS B TR 24 el AEA ISTIee® & TR |
ANET TITIEH Hadel TATHT a&deedd] T Il a3
afemg | a9 guetiars ST (Global Positioning System-
GPS) 9+ |

IHeT W ANTHI 97 AT FeH EHh TITIed
TeATH] TGHHAT T 23 TUaT 56 fHHe 4 Tbre THY ARG |
AT FHT THAT AT FETHAT T Feepl [T T AR 7T
(rotational period) FT SRTER &7 | THA &l AITUE LE}
JeATRl AT HHUiEd AT (&R gy | A1 3998
dfatas, dfawM, AETEd 97 greide dghd TaR
TR WHSAHAT FEART TG | LEO T MEO H3TIEeswd
qf qSIIEF TETIAT YIS+ AT FoaAX ATITIETH
TS | TEATAT T Fa9aehT 87 TUEEd goaR YIIUEE®
T TRARHT B |




AUTHEIE - 1 (NepaliSat-1)
ferarFeT 13.3

ATTAHT TIEAT HITUZHT ATAT G TANH! HTAIFA TG T TR AT ATTHIGE
AGHAT T FHEATAT TARA T |

TATAATE-1 AITAH] qfeedl TSTUE & | TG 0T
Jare A=A qgr gfafg 951 gfass™ (NAST) &l
AT FEAWTHT SATATAHR! F[deh faeaiaamad (Kyutech
University) T TF TSI ATTT TRILHT ATATT
A ¥ Zelladehel SealHATSHT TATAPIR TRREHT &R
A RN (9T | AT IR F&H J39U8 (cubical
nanosatellite) &1 U7 1.33 kg @ | TFTE FLAT I
HHHTH! ATIAATATE T 2019 AT 18 T o &I
Teuer T | aFET U AfeArals deRited e
F% (ISS) a1 & 2019 [ 17 T fa aqeArs JeATH!
TAEATE FH 400 km T S=ATSH! HETHT BIISTHT 42T |
T Hia 90 FAFEHT TP Ueh =aehe TT TAT | AT 6 3@ 10 Fae FqTeAeh! ATepreTaIS
TRl | AFATS AITAR] qaAAIE, TS, [eHdal, TeTs, ASH ATGHh qreres (g
THROT T HTART ATNT FETGUr TRTHT T |

HEAT qAT TS IIATRT TGN (use of information and communication technology)
fmeT 13.4

gAT, gaAe, fafige sfadt qaivT F7 &7 gAIGAET 0T T 7 fAEt [gErR
FETTHT DR T T THEAT FF T IA2FF qT GIea< 41T TG | ATET T
qREHT GTRAIATE FETAT Teqed THEIT |

et Wfeat, 2fafws® (magazine, radio and television)

TAAfAREE AT AR TAT [qeaest fafa=T ST SATerer
T AT A 9 TS | AT aifde aiaratg, Ieias
AT, ARE [hATHATT, HARSTAIT ATAddh THTAR T49T
AGE® T TRUFT Fa | ATHET ATHT Sehl [q0ad 93
STTAHI TAT S B T Hichreg, | AT THRIHT TAI(ABTHT
A2l Jed Jad AeUMhl &5 | Aedl dgobd ATHITHT faaa

a3t T iare] apérr Q



THER, AFFdF [qUades, AARsarardl IMaasiid, HAT Haar Ag TR W
TehaH fEdl AR (TS Al |

gt TRATAAT AT (Guglielmo Marconi) & @dg2® Ifeat ag@d (radio signal)
ATE AT AT GBS AfFrD WAL THTUTE TaT g |

fafasrerr AreraHaTe e afde Tor qar
forerept oraeT, HAHAwEwAT ATH, RIET,
FTIH TR ATATHT T Alhre, | SfATATeBT
aregaare favasr fafaw= argwar afas
GAFH TI& TART &4 Flches, | [aeaep
fafaer Zorare gyamfia wdwyes et
TSR ATAHATE BTHT TRl afATHSTTIFH
ATTTSA |

faT 13,11

afqawM, weE, Wiagd ®F (Telephone, Fax and mobile phone)

STARITHT ATETHATE T3 HIF TATTHAT TR H
ATFTER = HIHMT T b5, | T3l AR

NN N ~ NN N N ©

dledcel AT bl HILOhHhldel s "'T@E T

o N

SAldghel dgehd (electrical signal) HT &UT=ITIT
TG | SH Aghd aRdTe JERd RS T AHT
fARAETE Tgobd EATRI HUT A ATATSTH
EIAT T Aicheg, | AR ATGAHRT AT
T Hichwg | THATHA (=T T A&RHT BIHT TEI
TRTHT GAATATE Th TATAATS ABHT T
", | IR TTaT ItAE HIET (transmit machine) © SRITAR (scanner) &I YART TR
ford a1 Hevewdrs (e TEHaar BRI T | S0 Ggbddls didhld ATgeH
AIAHATE TSSH @loTehl TATAH! HIGTAT TAR g | FITRT YT T AT TR
RUHT qgbadls ATqtad =7 a7 AT T80, T v T | HATSd BIAR ATITHR
U FRTHAT T ¥ Fva9T aT3T TR TSISH eol a7 | HiaTgd BIF ATaTIadre Agar
qSHAHT AR X ASAT ARGHT HIATHATE YR T4 I THT (6 [ qear
TSR] ETHT HATTHT qgobcells q: ATATSTHT &ATALU T Tkl ITHI 2T |

42 135,12

TTHEHRT ATMTHTY ehaearredl Alexander Bain & &9 1842 HT TR 40 | €9 1924
qT WEEH! JIAEE Il @& FAawere (Cleveland) i@ @& (New York) #T
Tl TTEusT o |

[G=ilaT aerr Urare] sl Q



grexdd, dehlg, FHA (internet, wifi and email)

TRIYAE FARH AT AT HFEX q2d% (network) &l |
[T STAT, aTehls, Fraiqd Uarde Il fqUsl dr
a7 AFARMA ASAEEHTRT FFIAEEAS ACaHHT ST
ik | IMT Fraerie TABN TN I BTHIA e
STeUaT fafd=T FFIaTHT TSR TRTH SATHHRT I
T TS | IETELITHT T TET (google), ATE (yahoo), fag .
(bing) STEAT &= =TT (search engine) HI TANTATE ATHFT g 1513 qaTET n;,’—(r
AATTHT [TTIAT AAFRIEE Glod Alhvs, | =aR, [qerg OR #1g
AN H GISll, ARSI, AT AdedTese TN ATE

TrETAEH Bl IJTATIAT B |

ferarFeT 13.5

FETHT FEHNIT FAIE FIFAT HYHI JIET/FISA T Qleashad, F&d : @47 32 (share it)
ar &3q9 (blue tooth), ATEHETE (Wi-Fi) FT TANEIE FA IEAE GIT BIAATE HFHT
HIFAT TRFT HTAHA TG |

qTehTs ‘ATeTed heedl’ (Wireless fidelity) oo
T FIal BT 21 | AT ARRAET Aediehs (wireless ‘ - e,
networking) YOIl &1 | ATEHISHT AT TR @ oot =,

(radio wave) T HTATHATE TUFRUERIGT & 2 v

qHE WU AUH grg | THB JATA D . E;ﬂ_
ATSHTS AaaT AUHT ITRUEEGH ST I;I —~—— R

(FTZ) I a7 {aTelg raemed T STem 0 A E:] I i
Fichvg, | TATICY, TATE I, TG IfANTT, - —

T 13.14 FITHIE ITHIUEE

I (router) MG IJTFIMEEHT ATSHTS
qiaegr ARGTHT g7 | greIedl JANEe
THA TSIST Aichrg | THA TSISaT UH(SAH TwAeql T JUHTT AT ATGE qoedTeeh
TRIET HIAH &7 | THAGT FFIEX RIS I TS Alehrg, |

fofuoa gfafy (global positioning system-GPS technology)

feramFeTT 13.6

gIeT #HIE HIFAT Fee<Ad @97 gATe TEIq | AT
FHIEHITFT Rghaeht ATfeett THIEE AT @89 (swipe)
TRY fAfige @i@ad ST T | AIFIEAAT TOFT FTT
gitehaaAT YT STHAT AIGTESAH] €47 FTATFT THEI |

1GTeT oI UIaTE], GO Q




1 fafrea Afauraead ST fafauesr 9= T¢ TSTUesEde I v HIhd
T fedma T T I9A ITRIHT T T4 S qiarg HuE (GPS) ARET & |
faftw® (GPS) &Fa TsT AARHT (USA) &I WHAAT Eehl U AITIBAT ATIRA
e ATAIET guTer &1 | A1 HYHT AT AAE F (United States Space Force) 31RT
Foantad @ | faeaer fafa= Toreea are SRTTEe YTl gATOT TN T | Russian

Global Navigation Satellite System (GLONASS), European Union Galileo positioning

system, Chinese Compass navigation system, Indian Regional Navigational Satellite System

otia foredept fafa= IeEe J&Iu TReET APREA JUTellel IaT8X0 & |

-

- Tracking portal

\ w)). -
%_ - .((A/\.

Delbvary truck with Coliular rotwork

. "
GPS tracking system % &

fa 11.15 a7 11.16 GPS aifFs = 11.17 GPS F1T AfmaT

AT fAfaueedr YART I fRarear s AT TR 9f BT JEEr TART 8Y e
NS, | SETERTHT AT ARl AT ZANFS (tracking), AT fESHr aTer TaTlhe T,
ATel TIT TITF IAT ATSH, IS I T, e Ewdls ATFS T, dalqh =
=T (tectonic plate movement) T AT T, TEATH] TAEH! TAeTT T ATG FATTTHHT
TANES B |

XA (telecommunication)

IR faftaer fepfawerT gfafaeed! TaNT TRY T=aHT ¥gehd (communication signal)
AE dR, Afedd HIgar, dgT ANGH AIHIAHATE U TATHATE Aeh] TITTAT TERI
T JUITedT &1 | 3fear ¥ efafasteare e garer, Sfawie, T, Hragd BiF, §70e
Aliedre TRA FoaR THSARF] a0 g | RH=ARHAT fagqd T [agd Ty
Tiaiel TART T | S[ARTTAT FeAEEATs [gard g (electrical signal) T FTHT
ARATHT T31E75, | ASAT Jad M ASAT ¥ dfAtasaare JaRd Fadrehl qgehd
ATFS | AIATSd B T TSR AShd qdT AAETHT Igehl ASTIEEHR A=aAReET ATHT

AEHEATEE JART TS |

[G=ilaT aerr Urare] sl Q




9 1875 AT AAFATSY AEH 9 (Alexander Graham Bell) & smawwag faereia
AIHaHT TYAT TF IO AHT STGAT UBIEH Th LA AR HIgAhl ATFISRIY
T fam |

TE=AK gfafee FEfagea (working principle of telecommunication technology)

ferarFeTT 13.7

RISTT/ BfAfHTT EqaHI STAAHA FHUT AT STHG7T A, e HATRHT AIEFAAS A=A
TAfeawT SRAT HETIT T | TAHT ATAFTHAT Feod@@ TRY F TR TGFAT THENT -

g fafa T i & awift, grafiex | gewur =awE ffawT (gramn
(et agwa Fvey, ), Aig (@vem, Jghd, qghd FAI)

THSAR JUTAHT [l Sdaiie qa7 Afehd IJTHRUEEHThT JadTe® Uk Hare

HHTHT TR TS, | TART [l TXASAR TUTATRT 1 ANTE® eTHaR, THR =TT
¥ Rfarers T@rss |
A9 b AR dgehd T Agehd ATITIE FSh

SO SV PO

THAR GAgHT ATZhIEH, [ RTAT a7 FFEE I g4 gaAe®s qqe 8 |
TAYEdTs AT (a2 IThIvee&a! JARTATE Jea (processing) I Q?ﬁ EICELE!
TPl STSHT JARVATT FoARH Thd I TS, | TTAT ToAHT ASheldl FH ATaTS,
o, a1 #TER STAT STl g S | IHT TShATE e =AM (channel) AR
TR g | FSaRbl =Td AUl AGe® (radio waves), AIZhIAd [H (microwave
beam), 9Td AR (metallic cable) aT HAT®HA TR (optical fibre) &F THS | AT
SUTET ITFIHT FANTATE JHAIRT Tghaars YTl T =TTl EAHT BTN T FIANT

s, |

[ar=iTaT oo Uraire] abér Q




HqIgg@q T %maﬁwr (modulation and demodulation)

BT AT I AT qEehd B AT g HUHTA ST &7HT TR gae | e
THFARHT AT ATFIATAT ASAT TGN TART TR | ASAT ST THRUHT AT
TSR FAAH FHAATAR ATA (frequency) a1 THITA=IE (amplitude) TRETT T
TER T |

ferar®eT 13.8

AT FFT EATHAT ASTTATHA G e IGAT AVSEE F EAMAT FART TG ?
AT AV JATRUT EEFAFEHT ARAT FFAHT @IeAt TRT ATH! T&d ATIART TG -

e T HIEATITH [haH | SFRTaST T4 b
T B T TR TIEATHT AT ~e S
< ° “ AM/EM W/ Sedlg®

ITRATHEYehT UREATTE ITI FoaATReT Agehel (el [aa TFerehld qREITHTRA RIGHR Trad
(receiver antenna) IFH ST7aH | FATT Tghde®m ATTATS A HTATE & (ionosphere) HI
AR LTS T 9 i (HR=d g0aw Sivegr | gTel I W Th.TH. (FM)
ASAT qgobd ATHT TSI AT AT F7 | ATHT Gl THRUT AT AR
qEhads (I P R (A=A a1 SIA] F=oR AITUGHT T35 T
TIETATE HHUR TP TAT &TH TARI TG | FoAR ASTUee®d [daeardl 59
¥ g YR Ak WEs aAa g |

1})))

sound wave

microphone

D

sound wave

audio ampliphire transmitter broadcasting antenna

fa= 13.18 Afeqr arFafiaT T Aar

[G=ilaT aerr Urare] sl Q



Arear 3113'?6 (audio frequency) ) Ifear 3T|7=|'Fﬁ (radio frequency) H=Tl REZCT:] g | GER]
IMSAT AST YARUTHT AT FATTH THATHR! FId AUH AedT Tgebd (Radio signal)
S TRIES, | 97 Aghadls HIT (carrier) TSI 9IS | oA dALSIHI ATAN AT
U= geE ATSal ASHAF! [STATALATIR IRAdH v, | AT Giharers Hrgaad
A=g | HISAEd Kbl dedh dRGAs [dide SAAAHThd AR e | T&qT avg
STFRTOTTEAT & TUT ¥ QT JaR grgd | Iga, fafr, Trgex anfewr wnfeuy qegrer
TETATIR GEATH FShd T I g | TH Hhas [SHISAET (demodulation)
ATws; | Afear g ¥ fafeaT TehdedT STaTl Yabld E g JUHT AN FadTgad

fepferaer Hreggeram Titmg ¥ 37T Ugd =ATHEaTe AR g |

ufreag Aigg@ed (Amplitude

modulation (AM)

sgfa Aigge@n (Frequency

modulation-FM)

Tg9qr Afedl FgHT (audio signal) &I
[ETAFHEATHAR aATEeh TISTh! AT (€T
MT TRT=gE IICATSH TS, |

N\ T WW = J'a\“a'h”.ft J I

Frear

SEEa]
TH(eE HIggddAee HegH qa1 ATHI
TS TAFATS AUH AXGIE® TR T, |
JATEUHT AT AM AR Al ara=T
(frequency range) 535 kHz 3f@ 1705 kHz
T g7 | FISHISIHT AT TTerel 792kHz
grafadr AM fear gare g | fear
TERUHT J&ET qRET a1 T3el TreATee
WPl UAIATHT (8 T3Tew5; | ATqHUSHS]
wrifeE dEare afTd wrEdd gee ¥
CleTdHH JaRT g | TUH. THRUTHT
e ATATARVIHT FF e, | TG TR

JERY arehl THAAT el Aqh! THIAT
T FHA, |

qEF
SEEUI

2

T ATSAT Tghdh! [STaaHaaTar
e TEHTH TEerE fea T e
gfeads TR, |

\/\/\T L"&'\.-'I.".."q‘u. = ». n.' '\:‘r 'N‘ H #

AT el g HUHT ATTHISAR ATAH
qEdTE WRIEdT a1 | F&l A (high
frequency) HUHI TRGIe&HTRT THRI
g TV, FM ISdTel J8Rr Miv=rd ger&eq
T TRIATATE Hebl TraATHT (8 TaTgwg v
THHT JAR H=a g difAd E,
S 9aAle qIT SrATHeR A%l IATSHT
TR T, | TAT TR Y= G Afeheag; | FM

IfSATRT ATAT TRT (frequency range) 88

MHz 3f@ 108 MHz &5 | IfSdT warerel
100MHz T FM €31 98w T |

[a=TTeT cieIT Tiare] abdir Q




feramFeTT 13.9

FETHT ToAherala gy, aferfys, 3ferwin, Ty, AiaTeel ®iF, SIS, 39, FaTHE
T f9figa @&AT qRE=A1R GlAeFT SaTEE DIATITEI T T FTFIVIGERT ATH
AAHT e ATTHFAT TG | F AT @@t FOT qTA==1T FlAtersiaita a6 ? e, ooawe

TR |

AR TAfEEE

S

gr<isian abref

T EUAT IUASH HTHAEEH! JANEE LASATT JfafaawT wafagra gaea ™
Ifeut/fafvwem gaRuT FET aUR TR |

AT %‘ﬁl’vzﬁ T=aTY qfafewt €T Treie (internet as amodern communication tool)

ferareTT 13.10

aaaEi grafeat fAawmre a==re giafemr smga! aRad=ars @t T=e | ffsaer a==mear
[FaTHTTHT GOAT AT T TAATT THIAT ZF2IAZHT TANT TRA TEIET G ARBIEE
ATH! FTEd ATTHTHT TG | HqAT SAFATE TeT RATHFATIH frews ACTgI -

e (e fesiem (gretewt fawau=m) ® afewr
frawam | faeawad) & afewr | afr ST T TSI S wIZaT
(communication tool)
el /"= | g, W S (Gmail)
TISH
FRIRAT T | RIS EAESIC
(o) ., HEY

FFAR, THTE I T FreIAS TATdeh] [qepTaeil T=aR aTeharas e qRadT &g
HATTHT G | Traxedhl JANTETE TR T HATSAd ®iF FeAh! Tl HAFYT raid
F (Audio/video internet call) 9 Afhw | HAHT fEqTa AAATSH e fe e g |
e Fordl, TR TSTSHH |eaT THA (electronic mail) TSSH Afhwg | THAATS XA

[a=iTeT cerr Uraie] abéir @



=R g T faeaadiy g7 | AIM9es HETS| qAdeEad] T2l graiiddh] AIIHare
TS TR TG TF | AT THTARES el TI7 TIAT TaAiardes FaTea I
UTEHAF AT Alhrg | %o [afTepl TITTHT Feaz=e fedl (IPTV-Internet Protocol
Television) T FART T @ftrg | greve fasfiare yanfea serges qrr e e
(High Quality) &l §=g | AT Jool@ TRUHT [hATHATIGEHAT Fraredhl TART T=eAH
AP TP TANTHT Hel IATE0l E |

ferameT 13.11

g% 3T TAATHI THGAT [REUHTHT AXVTHT STEMTAT [FHA raea Rstar 1oz | Feafes
TFA AFHICATE SHA USTITEIY T Tl qB1qFHT ZHA A% T |

1. TUTSH FFIF! (GhRTHT AUHT FTI9R ATSHA (FETEXHT AT FwH (@ ) A
A [P T AqATS Giedeld | THH! T AW (search bar) AT [FF T ¥
www. gmail.com 2129 & |

2. farer¥T efaue W U JPkI3< (create an account) HI foeTep H;? q 1

3. AT Gorl [I=SAT R WTeAl FISTEEHT AT FFUT [qaR0e% A{ar¥ | Username
T Password I =Mew AUHT ATH FFHT Tl T ACTRME | A=A next AT
[T T |

Get mored -
el more aone
« c =@ -M_Wllmm > » Create your Google Account
= with Gmail

G e T s [ L [
B3

O sow

=

4. TATSMI ATHA FAAIA HBIF TRERANATH AAFREE T I TRe [g=1ad |
e, (ST $E1 Tdew sfad B | fehaerg @hia (scroll) T de JTERL
T yeaafar 3@ arg AT (1 agree) AT foede TR | TR qUTSH! FHA AFTS
TR &3 |

1GTeT oI UIaTE], GO Q




s i You're in control . @ o
. | Depending on your account settings, some of this data E

i e e bl may be associated with your Google Account and we
treal this data as personal information You can control
how we collect and use this data now by clicking “More
Options” below. You can always adjust your controls
later or withdraw your consent for the future by visiting Manage yoor Gocge Accout
My Account (myaccount.google com)

More options B Addd et mtiinant

wihy we &k for this infermation Cancaol L Sgran e r
_ m 2

6.

AT AFTIredTe a6y ATST AT3q ATIE (sign out) IS, | THHT ATHT FeraraAT
T@TET S [Ehvl ITAT FATHT WAl ATTHT TEhT TqaT foefep T I Fqrr

faver T FUF ATE ATIeHT fofdeh TR |

AT THA AFTI AT HA TSTSAICHT TaTIH SHA @reix |qreq 34 (Sign in)
TAIE, | THHT AT ATHT THA ATSST (Email ID- ... @gmail.com) 1T THa
¥ TR foe1eh TR | AU T 2139 T AT (Sign in) T | aaTea

AT THA [ael Gl SETe B |

Google e 9
Signin g - 0
2 o - B B e——
¥ continue to Cmad [= B
E.,.! i — ey - 0% e
F— - & - N
[I | e bl
Pt L
o = s
Er— [r—

Lean maor

AT THA APTgredle AT HA TSI AUTSh! (STHAR! faveresl dATaT ToTen
ANIIAR 2+ ST (compose) AT fadeh e | TEd(sg Ueh &A1 favel Teg | 9o
fareraT aer Ferrm TaTeT ST AT # Arger (...@gmail.comdT .....@yahoo.com),
fT9 (subject) IEX TR TACTER | ATHT I+ (send) TSAHT [ofeAeh TR |

= M Gmail s .
)

}- Y Compose ;‘-:;' |
\\Ii- i == '_}+2 Cheh and Typs Your Emall Subjuct T&?ﬂ
) s — \mpoﬁaﬂi @j
B inbox 4 . ey Ma..\'
46008 T Bumen |

co IEH) ' eam-c [l

[G=ilaT aerr Urare] sl Q



8.  AUTEHT FIATl TSTURT HeA AT Hel TRISTE Behl ATNT HFISTET T8ehl TeTed
(Inbox) [T THEIH | HUTeg IRaw ATLTRT HAAT fofedeh T AFATS T AFE, |

ZraTATHT TANETE eI ANgEh! @ (use of internet to find study materials)

feramenrd 13.12

g7ERASHT T @F 37 (google.com.np) AT 7 [RSQFT @ HU2TGEH! TINT T
HEFIT TATHEE @IVAEI T @i 4T GARAAE [l STTTFar a7 AMITEI |
AUTES @IAhT GRS FIURIZE AR/ AAFT TAT TSGR | ATE St GIAHT FH fvaeqaht
RrpTgaTT avafeerd SITferTa ariiee (text and images) TFIRT T TEARTIE2 / fast=aer
THITAATHT S AT GITEIT | HTHA AT GIRHT GTHAITE FETAT Teqd THEI |

AT T G ATEEEH! TTW (use of google search operators)

LE] T foruTEaTe geEE W A faua aEREE rafeea ITETUT
HIREY

site: GrefT faeToel Faargaare eiira arasfes | site:moecde.gov.np

inurl: Grotl faeTTert 9Te8 AUHT g inurl:firewall

*: @ISl MUeHT TeEeE HUH dadTeee® * firewall

or @rell ivue ufedr 9reg a1 S 9Tee eyar | inurlfirewall or antivirus
T 9w

and @rell TR gfgdr T arar zﬁ 9Tea inurl:firewall and antivirus

- F qE AR AT Teagwdre Tgere aredy | inurl:firewall -antivirus
HA

ARl GISThT ITEE% (50 &I AU Jagrgae | cyber bullying in nepal”
filetype: | sraezre FAAHRT TURT H a9t fepfawet | cyber bullying in nepal
higd, ST . dE g (docx), HTEATHETZC

filetype:docx

(pptx), TATETH (pdf)
map: e AT AT AHCURT Jaarge | map:rara lake
weather: | FEgferd T GRIHAERT JTHRT qafauer | Weather:bidur

T g~ (search engine) Ueh Frax= AT AT ATUSTHT MGUHT ATTREEATE FHRTHATA
GIoTehl STAHNT AUHT TTeRdTg IR (el [gaRer gaefd ey J9aaaR qoumer v |
T d9 g, a8 a9 39 (www.bing.com) THHT IIEIW &A | T St
e afeskd @rstel ATaead fauaaeqE T qetead AUl 77T 9 g HUH FH

a3t T iare] apérr Q




THY AT @IS FFAF g, | T @ISl &l AR T BRISE AR/ TAR AT
FEATSH TET 7, | Bl ATTeTeh TEAT AT AT ATk AT FraTAHT HTHT SURARTAA
(lib.moecdc.gov.np) T3 IRIHT ATHAEE THIIG TRI ACGUHT gegd | A<TAT _edu,
.gov, .org, .com HUHT JTATIIEE F AMIHIH ALAGITATE FoaATeAd g TTHTA
[T G ATHATES U1 ATIHINE grgd | Tehird fauaesde! fHiq, aidrs
AU/ AHUH], TTSFEE TRl HHE T U 23R ATH FraaHT @Il TLHT ATHITH]
AR ATAT. SATAHNT qTST Al |

TFITATHT QITTUHT AT ATHAATS TAR TH Ao 7a7q FRIge dnT ST
T AEEEdTE d7g F U STSHT FANT T UTged | JaTexuehl aTNT TRTA SeRraT
(books.google.com.np) T IMEUHT TFeEH] HUNSE AN | TTH FUH [FdTaes
Faet T (Heg | fraremr quer o a9 o1fe o=q & YA TRCAT HRREE TUH
faqel AN HET aal Tl FANThard aid RIS | $el dadiedeswd H:90wh TINT
T Fiehd ATHAT AT Joei@ AT &S | IAEXH AT He FaHerdT (https:/phet.
colorado.edu/ ) AT THIRTA ATHIEEHT HURTZE ARGH | Tra<ddHl T THT FHUS
GATIAIS, | IETEXIHN AT F J@Tgeare fora ATHR FACAT I Farepl a1 Gref ared
TR AATEEH ATH A& |

HAATST L& ITURE (online security measures)
fraraeTT 13.13

feEuaT JagE @RI} QIST WEARYIgE INRRAd a1 q1E AFIT TR T FEATHI Jeqd

() AAATSTHT JaS (entry) I SATFTT [FaRIEHER] AAAIAT
(AT)  ATATSAHT [T IHY THEH! AMAHE®HT g THT AFTHISAF [haATHATT

(T)  HT IS TH ATATSH (R ATHATTIARI=T ARIAT BT THIEE [ AT
GUSHT Tl TS Alehesg |

TR TG T TANT Gl B | AGAT TANTHATHAT AAATS TRET FTLHT ATHHIIH]
HTALTHAT T TEHN B | ATATST FREAT ARl TradAaHT FAR (share) TAT HISR TRTHT
STaT AT SRS qET T 2T |

ATATTSTE FSATTHT YA TR BIaT, TG AT TR Tae®, HaE, Iradd dg(he
AT T e rgae, fata fepfawer aaargear 9k d=arsT & (online form), A
A ATaehl TEAART AUAT TR A1 875 | Irae 9ok 8dT% (browser hack)

[G=ilaT aerr Urare] sl Q




7, SATHT [Fa0r =<7 g7 ATME FHSAR ATATSA FETHT ITS & | THA TaT AT T
feraror =T T T SAfATATg ATagied T, defhg fqarueE =Ry A @rdrare T4
=T g STEdl geAe® ued qaa |

HAATZA MO A= (online privacy checking)

ATATSAA AT (e gfafte w9 qerdgewt | x

SATTTRTICRAT TAT FREMT S TS, | GG FIETRPEATL | o rmton for examsie pmvorcs o e
El aTET UTSH ?"':l_ﬁ 13.19 @7 é‘@g‘q GR‘?Q[ - - :?rd rL.mb.e.'s. s private when it is sent 1o this site

ST MR TAB] ASHAAT [Fefh B | Tl el

3@ 99 o9 favl (window) HT I daATSe R THTURRO | B confes o

T AGHT ATHT ATFT [qaRUEe e GRIGTT @ Aahl | & Cooves e

AT Joold TTRUHT Feeg, | @ Stesetings

FTATSAAT SRR, Poraer wmfaest AT faaRer s qargy (7 1919 FEEEEE el
~ o qidfrda s

[Tghe®, ATASE ToITAHT T AATEYTF (ke

qT WIS 8T TISe | a1 feagepeedn foefep &l a1

FrfeId TTATEEHT faaer qal oAres =T g qrITadl g7 | F [aHeT aaere
T W THT AR ATIHIHAT I ARMSIE, | Fel TTATSIHT ATST 37 (Sign in)
BN AT R TZqHMS, TFATE A2 ATIE (Sign out) THIS, |

Agax Jfag @=adt (cyberbullying awareness)

qrga? qfAs o1 adT G=aR Gaide BTN &l | T H
HIFHATE TAAITH ITHIUEE, ST : HIATSd i, FFIKX,
AT TANT TR e St fa9Toar wrfaes are fastn
T TR g7 [RaThard argay Jiags=aid & | Sreidd
ATAHATE FHAHRI ATRNTT [qaw0r qraoiides T4 gvabl o),
AfFTATS TS, AT ATHAIFT Ara9Te® TSTI, SATRTHT
EFATEd RIS, ATATSTAT SATFTHT FCAT AATIITF EecATE®

T ST&aT [sharshara Argar giasel I2TeT g |

[FeTRTFTNIRAT A ATEeR g I ATHISE oo, HAwR, THA TGl JANTETe
TS | AgaR A dTe ST GraTfsTes oelTerdT STgebels ATl &qar feer] g3 |
HAATSAHT FRT T, T9T SIS AR [aa=or, M FXEw AFFR RIS &6 |
TTHTNSE FSATHT ARl YA LT Rl TIT AT [qaR0es RIET TIe | afs F
T AR ATAGHT (RATHATT T GISTHT TFb! Ths @l ATAATTHRATS SATAHI
RIS |

a3t T iare] apérr Q
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fefstest wafure @=aat (digital footprint awareness)

fefsiea wefyre fafa= frfamaT goadiiMe ITHeEAThT
TTATZEEH] (R0, TEI SHAGERI [qaRT, FAAATSH FIAETH
AT T T AFFRIES, ATHINAE FSATTAT TRA AT5H, IR,
FHE, dAf@ TWed AMGH THIT Tehl g5 | AT JHEE
AEAT o Flebrs, | IETELUTHT TN el Faieferd eAfaaer
TTATZTHTRT THT [RATHATIEEHT ATIRAT Frazda qaT
JaTAshe o ATl ST (P address) 847 ST AR S fary 132 faforzer wafier
I TS Al | AT el SATHTA FTHINTE TooTA ATAGH

FersTHT 77 FTAT TR g 9 [a=T 22T 9i QT ATHINSTh FosTTeAeh! STETeraHT JRIed
e | T HaUHT THIS ATHHAT I SATaTelTe Tadiel iehe T |

eI FITRT AT TART THT JTRIVEEHT ST
BV TAATSEEED (a0 XU Tl 573, | T et SELEE R

O—.—-. It et fibes

ST THAS T AU A T A | A GG | ™
AT grazedl JANILATT TSR (browser) # foed! = R
(history) ®T TR AT (cache) @Tg HHT (clear) THTE | [rsomemmrmmrmmie —
TR ITFUETed AT ITHIUAT Fraxdd TANT &l ——

JTATZHT THAS AT (save) TH WMEAEeg ¢ A= gy | oo Doem
ATTAT I e | T¥aE I A data collector e 177 13.22 arafors feedt zarsgal
qﬂcbl i%’qql‘l %W RESH

HEAT T TFEHIEH JIET (firewall and antivirus protection)

feraraTT 13.14

AITEHT FFGETHT @ THIAT BIYIATA (Firewall) 15T TT @ISTERT | BIEETT 37 T
TRT 872 | IFT HIARATAATR. ATEQFT [AaXUIEE 98T TJaFT FIHATR GART THZI | IFT
FFASTAT QI-IHIERE qIEAIR QY ANTGUSHT ATATHA THEI | FFIST QleaWIgTasht
TANTHT FIRUEEAR. TART TR | FEXAeH qaT TR ffsaer 313ar syt agav
3ETTF (cyber attack) FT IFIEIVIEE @raAT THEIT |

®wELAT (Firewall) Qe WTgTE®T TURTHT TEaT AT (cyber attack)
H FY HIUEE T IIELUT

FFASY AaA(hS (IEIAE) e STl ATATAIRTTAHT FHAT ENHRRE ST TAT AR

qeales AgHaATs Ya (block) T TR STATATE AT AT FFAIITFH ATIH

@ [a=iTeT cerr Uraie] abéir @




feqsT AT ®RIATATA  (firewall) =ATTE=S; |
TR AITHT AT AT HEAEIHT A aS
U (operating software eg. Ms Windows)
T SfA¥E (Install) STUFT &7 | TS el o
TRY Fradehl FANT U | 95 STl Td

(data server) TIT Hel ASHEEAERH AAdTSd

ST (database) HT I SATacAerl AT

FaaRuEs EAT O | UEUR galeeaTe g 7 1923 FEEET AEEnE T A
T =€, FeETEe grfRSare & grer = anfe

FHSIR HIARATA (Firewall) & F(AST g | T&AT [RATRATIATs ASeX ASATH (cyber
attack) 9fvg | TITTHT Af TEAT FEATHT ATHA ATRTe® ThT3 TLHT IIEX0 B |
FFIIY AT T GIUTH &l | AT FFIAT AT T GTHAT TR qrer giafafoes

TATSE, ¥ ATAITF TNTHEEATS Th A TS | Tl [qdqY FFAITATE ATHT TTITHERT
AT (AT fam arem | SES WA WIS GEHIAG FFALHT FH TR ATH G,
FEl TAE®E [Sfde &, FFELH! HHRMT TAAT TIAH! AT AR GHIAT fear g
ST THET @1 TS | FFIAA TS AT Ueh FFTATd Aebl HFAITHT T | TS
IS TR HT FFTATE AFl HFASIAT STl A&l AGYT ®IAT AT RIgd I
TG, | TraXAEHT TANT &N Bl AATIBIE TTATSE (website) TTE FFIETHT AT STETHT
TSR FALT T TFS, | HFAEL FLEATHT ATNT AT ATSTART TALT TTHT THHT @Ioil T
BETST Fa T ged TRUH JUTH TS (antivirus) &1 | TFATS re<de aT q7
Y T&T U9 189 (pen drive) ST HFZETHT HATUHT WTEIHATS TAT S, AT
¥ famars gared TART Ry | IIMERH AT ATEHRAR faeeret fehee? (Microsoft
Defender ) FFa?HT fa=Slel I I g UfraHISIH TUadR &l | TSIRAT [haT 3+
TfraATeed TUaoR I FFAIIAT el T Al |

gRaisiar aref

(F) TradAeH! AT TARTA &I Teah fafiae fHfae® geaesar dead Tl |
AT TaATEERT PR T A HSAT U TEA AlGd ATATIAIA AT @IS0
THEE | ATHT AFATATE T AHPRIEEATs [RAdHl TIHT T&qd TR0 HETH
FARA TR |

(@) FYTAHT e Fel HeF drgay AUd (cyber crime) E%HET TaUH ATHHAT (ATM
attacks), TIT RARE: (spear phishing), TI=ar HeTde (privacy leaks) ¥ TR
AT AR, T © IATeA (harassments) Tfe=IT =T (identify theft), AFATEE®

AT (dissemination of false information) & | AT TTATEEHT IETEXU @Il T
TF dI U JAR IHEE |

a3t T iare] apérr Q @




Sl

1. WWWWIF&E%(V)W:

(<P)

TSUUEATE Bl HeTHT FETIU T Fef JLAThT THATEIT T HITIRT ATRTITHT
ATYTeTeF ®IAT 9% T8 T e, ?

(&) A% geEr F& (low earth orbit)

(A1) HFH AT & (medium earth orbit)

(2) QZISQTI'??P %& (geostationary orbit)

¢

(= TR ®&T (geosynchronous orbit)

ISAT ARSI THARUTHT ATNT (AT TETRTHT HIGIATAAT Her [aeraar &

ar’

Iq A A A A
AVAVERVV LTI i
i '
() YEIRT dRgewdl A qel &7 |
(AT)  JATRT TRGTE® ATTHSHAR] ATAIE TedTe Aletel TRTadT g7a |
(3) g avgT HAiEa REe @itea Eee |
(%) YEROTHT STed ATaraRoTel &8 J9E g |

qUTed T i~ (search engine) &I FARTATE FF€ATT d=q (plant tissue) BT
AT ITET Urgee [UsTeedd 158 @IeAd<dT & [a=a@d (syntax) STIET
s !

(1) filetype:plant tissue.pptx (M) plant tissue filetype.pptx

(%) plant tissue filetype:pptx (%) filetype plant tissue:pptx

THA (e-mail) T & e ?
(31) THLSAT | (emergency mail) (31) %ﬁ?@'ﬁﬂ? HA (electronic mail)
(T) oAl HA (early mail) (%) THIFT A (effective mail)

T faamdier AT TooTTerHThd AT gpTg TwaeT TSR Fel THIq
IS GRS FoIohT TN FaT@e T 220X AR 1T AT S A7 4T
FH AAATHR] FHT &l 7

() AAATST A FAT (zm) fefstea wafyee
(3) FFHIX TR (%) FHFHIY RIAATA

1aiTer aer Jiare] abérr Q



2. WYEH ATEE -
(k)  TRIIAETA (firewall) ¥ 'Iﬁ'_cfm (antivirus)
(@) THEE Hggerdd (amplitude modulation) ¥ FRa=IT HISAET (frequency

modulation)

3. U AGCEE :
(@) FHEARH fafq= TueEd F5ar qeUIedrs TRl HETHT TEq0T TH S |

~ o

(@) STHI GRhl TARUTHET ATNT ST=Aee CRS;‘IMI‘.% HodR HIUUGHT Tdlgs |

o~

4. TR JIEER IAL AGRE :
(%) FEAAT AT AR gfafd qwewr & &l ?

@) IITTEEE(AAT FHA HAbl FANS FAI JeATRl aiedqf weAr fAeeay
e

(@) ARl afedr ISIUEATs & A9 [aguaT foar ?

(*)  THARD! AHl &% &, WHSAR J(iIh] IaEEE delald |

(3) TUTEA TIASAR Gfafersl TN & FHA TASTAEH AN T, 7

(F) AR Yiatael Frfagr= IE0EEd AT THard |

(@) WA TS TARITHT AT TAh! =r7HT @R AT (Ha e | TH
ﬁﬁ N by \Q\ ~ by N \3\ \l

Nl

AVAVARAE J'.'.nﬂln,m .J,,

(W) Z=a¥Ad F=aR TF ATeAe Foar gfafd &7 | 79 qaredrs Saeuaed e
THE |

() HEL ZraIAEH] FANTA T T AHBNES U T dlbes, IaTeurdgied
AT B |

(1) AATGA FRET ARl & B, ATATST HIETH JUIBE &lald |

(@)  TRIACHATRA (g FRIAR TIT ATHISTE T FART T G TR 747
TANATATS ATATS JEATH] ATLH] TS (47 & HET ¥hTdes HRIH e
Joel@ TR |

(3)  RUETAT FEAT a9 oaR grataedt yaET fvEH e e R |

a3t T iare] apérr Q @



URAATU] Aol I IRARIfoldb dos

(Atomic Structure and Chemical Bond)

T avur fafaeT ferfarmert aatd argea | THeT FET I groA 9 atehl ANTE v |
A, =], AHTATEdHE gides T bz, ATANSAANIdH AT d7d g | AleAqw
STFAT 118 HTaT a<F Il ANTHT B | FIHeale deaehl @reil T 1 Tear Afeed]
T | dae® AT TS@THT AU 9T 7 qoaale AT qgedrdl ANThes awdl o |
I ANTHAT g5 a7 Te9RT A&l deadhl TRHTIER Tl g7a |

WTUW uf=m (Introduction to an atom)

(aN

F TR ST AT HUATS F TS 7 & TTHT TIATwET 90T AT BT g,
FAFRA T |

qd T3eT 9§ TaTd 2T | TAqATs IhATIX ATHRT (= TAAEH 00 AUH T TaTd
TS Alehar | JETEXITHN AT HeATH TIT e &1 7 ATl ITATATE TehATIS AT &l
q FT 07T AU 37 TaTd FATIH Alehad | AT UIE YPIRePT dY TRHIER (HeAR FeTeh]
T | 9. AATAE GAfmaTHT ST o qeashl =T ATl BTy GRHT AT, |

ATIRTT AT TIHTY T Tedeh] TTHIVEEHT AT H FIarshardl AT =g | el
TTHT TTHTIES TATATE EIHT (MR T grgr | USd dedehl g THTEE qHT g7 |
faf¥Te=T qaehT THT UHATIRHT FH=T B | IRTEROTeRT WTNT TSaT FAHT ATSHT TEehT
AT T T GHT G q¥ Geehl TRATITRT TATCTH] TRHT B g7, | A T
TSR] TRHETISwET JTHTT TRATY] 9fT b F & |

UI{ATUTRT LT (Structure of an atom)

TRATIHT AT 2 AT 1020 fee gvg | AT @ .Protons

A JFHT AT AT FUEE (Aol abl &7 | | | e&)

JOATE ITARHATITE T (sub-atomic particles) " s 4 AL
AT=g | AT 9T T (electron), 9 (proton) T . y . Electrons

2 (electron) & | AMHET I ¥ =2 IRHTU[HT A 141

C- DI FFTTH (nucleus) AT TEHT gl A

TddMe® Flaaaaedl aeafy fafa=r I (shells) A9TT Fee® (orbits) AT A Tt
BIRRCIEEELAN R

@ [a=iTeT cerr Uraie] abéir @



[FATFTT 14.1 TTATITHT FHAT fAafor

ATaTaF I - T AU, T G d%, 8, ST a o aT HIaTehT TaTT
TAEE AT

fafy

1. URHAMGH IS 1 3@ 20 FFHHT IRAMEEH] THAT The a1 GHEAT IR T
RanT afehic T |

2. YA AAUEEH! TAN T STFHAATARST THAT TR T84 |

3.  URHANEEH GIAAMH THAT AFAT TR Eegioarg HcaIHIFHER Tcaaeehl
Fgebd, TRHEF TFEAT T TAdA (g1 AT TATS AR |

qTAEA T GARA : AR TRTH THAT T ANARATS HEATH JIT THE | THAT T
ATTABTRT ATARHT Jheh qdb] TRATIAF FIAAAHT T Hl FAHA THa |

g T gie @@ (Duplet and duplet rule)

feferarept a=ATOHAT TZAr AT A (K-shell) TH &5 | K
T 7 feferaw qeamomer afedr ¥ wfaw & &1 | wATEEE
AR famma 2n2 qAATAR g et n Jedars FTars
qgET 21 | 2n2 MaRaER K 9@ STHT g3elel goda
AT Y& a3 | AMedl K THT TeaAlal J19 Sidald Te¥ ¥y
URHTY S HARTAT GeAE AALIT A= | TS AGLAT AR
FIROTET a7 o feferaraert weamy rarafes s it auewr
&1 | TEA T U AT FIATRATHT AT fofde | Faeaey

feferoraent weamo yefqar wd= &qur qrs7 Al | o 14.2 Rfer

grEsieid (H), fafgaw (Li), aRfaad (Be) S&am d<a®r

TRHTIEE Todale YT X%, THIUR AT ATHANT T ElTaHerT T el AaeITHT ATI
AR a EIHT TATAHE IATRaTaT 907 fae T | a9emg § geteal a9 (duplet rule)
G | AT TTHTIHT K- TAHT AT Todad WUH FaedTdls g<ie (duplet) =T
Ay 99 K- I@AT goId T8 AATAE ®IAT FIT AT (stable state) BT T
frawars gwie o wiiws |

yFET T AFae R (octet and octet rule)

afedifes Ml FHE 18 |T ATEUHT dwag® (Ne,

Ar, Kr, Xe, Rn) #l aTe<l FHT 8 AT Feladd &l

TS | TWHIVESH! T8 qaTars dadd daedr (Octet

state) I, | AFIE AALITHT USR] TRHIER ATANE oy 14,3 fgimet qeamorst avaar

[ar=iTaT oo Uraire] abér Q




It aTHT AR {37 T TeBiaHT 79T Ja=aTaT Tgesr | AHRT A7 aoars Hiena
TITEER (inert gases) g | ATHHT FerdwaT AT(E<T YTHT 8 TwaT HH Felad = TUH! TRHTEE
TF a7 THIR] T¢I SAdade®s Y T, TAWR a7 A¥haR] TR qdde ATLATH] ATI
Wﬁ?‘lﬁwwﬁ’lﬁml PREIER FaceH MIH (Octet rule) Ai=g | o7a:
TRHTITHT AT HAHT ATS ATl TAAA HURT ATLATATS Ade (Octet) ATLAT =g 7
MedT AT HAT TATS TATAF TIAT IR AGAT (Stable state) BTG T FAHATE
yaee fom gfaes |

" 41 (valence shell) ¥ ¥ aFd = (valence electron)

T 14.4 ‘& @HSTRFT TTHIIT T 14.4 ‘@ FANAFT TIHIT

for 14.4 ‘% w1 AfSTHHT TRATT (sodium atom) EZTHN B | FTSTHF! THHT Fel
11 TR g7gr | a% o qd oldai™ AT HF It arar TR e | TRHr qordear
e T (M-TeT) AT TUHT TIAT godalel T AT (e IR ATHT AT g | et
FITGTTERT M-HeTelTS SATer~g TSl T o YeTHT HUHT FeladI-TelTs STer~g geidale i |
g T AT 14.4 @' W7 fGURT FARA IRANE M-Gadrg Qe 9o 91w 99 S
YT TLHT ATAAIT TAFIEEATS AT FeAda T v, | AT TRAT[RT FerwaT FATe<T
TAATe VT T (valence shell) IS T SATA JAHT TLH TAFTATS LTI
A4 (valence electrons) A |

TIUAT (Valency)

URHTUTH] SAT(E2] HAHT TgehT ST SAaeass [ AT aTHT 9T [ qae qetfad
T g1 | TAAAE gfafwar ga7 A1 RATEES AT JdTd Tk a7 THTRT a3
TAdAE®H] Aad a1 FTHREANT 9 TG | T AqGT a1 AHERT & Solda[Temdhl
ALEATATE FIAAT AT+, | TATATF GiATHATHT HEAT TRATEETTT oATa a1 AThar
T THEEd GE@IATE TSIl IS, | e TSl TTHIS bl TRHTURAT FATST
T AT 9 I FIaa 2l |

@ [a=iTeT cerr Uraie] abéir @




TRHU e FEEAT 131 20 TFAH] qaesehl goldaliveh (q7aTd T ALl qeleh! ATAeTAT

faguert B |
qgE K L M N

HESIEL H 1 1 1
feferamr He 2 2 0
fAfamy Li 3 2 1 1
Hfoferrm Be 4 2 2 2
FT B 5 2 3 3
FreT C 6 2 4 4
SIECIEL N 7 2 5 3
TR o) 8 2 6 2
e F 9 2 7 1
ity Ne 10 2 8 0
siferm Na 11 2 8 1 1
K Tt ErEe Mg 12 2 8 2 2
FreT Al 13 2 8 3 3
fafera Si 14 2 8 4 4
R P 15 2 8 5 3,5
ToFT S 16 2 8 6 2,6
AT Cl 17 2 8 7 1
AT Ar 18 2 8 8 0
Tt K 19 2 8 8 1 1
T Ca 20 2 8 8 2 2
ferarFaTT 14.2

QT ATIITAT TIRATVIEAT GECAT 1 3G 20 TFHT TIATIEEH! FAIZHT 77 FATITEI |
T ERF GTAIUIH! WA~ G, WA FAFZIT T GFoFAT TRISTHT ATAHT ATS FETAT

BATHT TR |

a3t T iare] apérr Q



AT FISAAT FH AUH doae®s el Aihd g 9 JIsadl del AUH a<d
IS TIHT FH Fhd G751 | IITEXVH! AN FI<Fal 1 g4 Aifed¥ grd, qg=aar
2 B FATHTEIH gTqH=1 del dlhd g |

T F TRl GISAAT TG AT TATSH AALATHAIR F¥eh X & T, | IETEITH]
ATRT HATHD LI 27 3E73 A G (Au) B FoFAT 17 385 | qodesd A
AT ATA=T TIaT |IF &7, | T LT AT AT JAHT ThT YeTHT TeehT e AaH
THTATAE HATHATHT AT fq0 A IFd Teaehl AT TIeTHA=T G0 8 | JITeTUIehl
FATRT AT (Cu) T FIAAT 17 2 THS, | T el Acdeedhl Gl bl ATAHBTHT

feguer 5

d<d (Element) JY=TAT (Valency)
HeT (Fe) 2% 3
T (Ag) 1% 2
g7 (Au) 173
IRT (Hg) 172

JIE (lon)

BV TV SRTER AGRATH] gATcHe AT e T HITCHSE FATSdH Sdaes (HelR
ahl Erg | AP q<dhl TTHTI] [ FIAT de&d (electrically neutral) §75 | 19
URHTI] AT GRHTURT YAl ATHT ST JAdTe Ueb a1 9al Iodd"e®s [AISE a1 A&=ard
fvg, 9 AALITHT AT TRATI =ATSTET ATATHT TS, | Jad AT qLHEATS ATATT

(ion) A=, |

JEEXUHT AT Nat, Mg*t, Al K, Ca**, Zn*™, Cu*, CI-, O —, N~~~ &g Ar+e®
T | ATATHEEHT TEehl IFTcHe a7 HOTCHE FToh] TGl I Iad AT TSI &7, |

s fwfawEE (Type of ions)

FATSTHT ATARHT ATAAEE TATCHE T HUTHE T T3 [BITAS g7 |

EATHE ATHIF A - T Bl qaehl TEHTI AT ST JAdTE FAFITE® THISS,
A1 GATCHE ATSIET ATA 75, | AFHRI RATA AAATE T a7 T¢I FAdeAes THIUR
T ATAAATS GATCHSE AT A AT FTEAA (cation) WIS | Fel gATcCHE =ATSIIH
ATME® ¥ faTewedl Tqaar okl i [GguH &

[G=ilaT aerr Urare] sl Q




FISIAT 1 HUHT JAMeE | WYSUAT 2 WOHT SAWEE | HISTAl 3 WOl STaee
5 Hr o Bet . v

PSP P o Mg o Al

difery | Nat e Ca** i Fet+*

- K - M+ Y g

wHfe | NH,* FfrF Cu*

T Cu* TR Hg**

fge Ag" & Fe™*

g |HY'

CIEe:] Au*

HUCHE FATIAT AT T F T TRV A& IRHVETE FAae® (v, AT
HUMTCHE ATSTIET AT 975, | TFHRU A% GHETE U a1 el soad[de® I T
I ATAAATS HOMHSE AT Ad AU TAA (anion) A= | Hel HUMHE =TS
ATAAEE ¥ [qrileed] FgTdl qAd! ANARHT [GSUH G -

HIIAT 1 WOHT A HITAT 2 WOHT AT HIIAT 3 HOHT A

TRIES F EE I L GIECECA
ESIKES] Ccr Hhlge S HEhE PO,
IS Br- Iqohe SO,~~

ATATSTES I~ FTATE COz7"

qrgde NOs™

Fegraaee | OH
EIEEIEITTA HCOz”

qregThe HSO,~
AL ClOg
RIEFETS NO,

a3t T iare] apérr Q



ferarFeT 14.3

FISAIS QUR, &N, TH, GAFT IGIMT AT T FAFT JTAEE AN M1 fafire qzaror®r
HIGH FAGTEIG | Al TXATIIHT AISAATE EATHF ATAGFT AT T FHUTHE ATAGFT SATTIT
1 ARFT G TR |

Y™ a€ (Chemical bond)
TRt forT 831 ¥ AR T

N - L

faT 14.5

(@) o= EA B TRTIEEH A GH THAT SETSUH S ?
@) HyT H,O & AU THATES = & Tl & ?
(@M 0,% NaCl &1 A0aEh THARE T & FIF G 7

(&) TR AUFA H,0 T TA& AFA NaCl 9T F& : Ar@l ANFEEAT Jae®s
THATIIHT FH SAMIUT T&hT gregd, ardll 7

ANTHHT TTHT IRHTIEE (9T FHIRPT T THATTHT AITHT Zrae STl TATAF
Ivg A= | T ATNTHHT Teb TR AATANE 7€ Gad | Teaeeia TATAE Fiaiamar
T TP =T Tl THIVEE = THATTHT ST Teh JehIRehl a1 AN, | IHT TAATE
7 AAF € (chemical bond) HIwE | ITTEXTHT AT GIAAAHT ATHT TATAF
Frgel HITSTH GTHTI] T FACA JRATIATS ThATTHHT SeR TEH! g |

fAfsRa w@TFE® (He, Ne, Ar, Kr, Xe T Rn) el Teaehl GTHTY Swid a7 Hadd ATTATHT
TEH BAAT | AFFRI T ATe@aTehHdl qeahl RHEEEH dqTed] qef 7q0r
T | ATHT aTfe<! YTl eI a1 Fddd AT Y T AT qedehl TXHTIES TATA(E
JiaTRaTHT AT f e T | T aveew 9¥ (RaHET g7 | A% T4 THTSHT eI
TATTTAE v AT AT dvg ¥ PIATAE TS ehl ATAT AT AT T & |

TAFEIHTAC a8 (Electrovalent bond)

TTITU: GTAHT THTIEEhT TeTTwaT A<l YA 1,2 AT 3 TAaaI &bl e | AR
AT TRl GRHA AT ATMET deqae 1,2 a7 3 el Foad[ AR Addd a1 T
qIT BT T T |

@ [a=iTeT cerr Uraie] abéir @



T T AT ATAEEHT IHTUHT FASTwaT e AeTHT 5, 6 AT 7 AT AR TEH]
E9 | TAHRI AT Al TRHIIES A= GXHTIH] alfe<] daare 3,2 a7 1 Seidard
ITeT T A AT Gle AATAT YT I TS | GTc ¥ AT TR Fiarenar aar
ITqHT TTATI AT alfed] dAaTe Tk a1 UHHAST del godad TATSET AT garcH®
FATSTIAT AT T | T T Bl AATAHT TIHTIS ATHT ST(E<T JTHT 7 TRHTI[ETE
TodaAe® I &1 AT HOMCHS AT IFd A g | T FHAAT A7 8 [aoerd AT
ATAEE = ATHY T I 8, T AR BIH] THTIHT (ol TEg |

TG YIRATHT 9T T AR TRAVIGT aw Tredls sAdararee ave Ai=g | J9
T[T YTHTI] ST~ ATHT HURT TeAekd[d ALTART TTHTI[h] AT HAHT TR
e I qAAME aredle sda ¥ Tde drg A\, |
TARTTAE TS TAHT ANTHATS FARATAE AT A=, | @A a1 FiTgaH
FARTEE (NaCl), FTTIH FARTZE (CaCly), FAAGIH FTeE (MgO) e AT
TARIATAE TvE TEhl &7 | TTI [Trewals soldaarera AT g |
FE TAFIIVTAE AIRTREE T ATTHRT
(@) @fgTw FANEE (NaCl) F= afea
ST FRTZES (NaCl) A1 HITSTAASB! TIET GTHTI T FANXAR] TIET TIHTIITS=
U3l SAGE AAGAAE Soae ST g bl &v5 | AITSAH IHTIH! Folad A
favamer 2, 8, 1 &7 | TN AT AW UFAT AT TAHRIT TEhl &7, | AT
FATYA TRHTIR FAFEIA [T 2, 8, 7§75 | AH UTHTUR] ST~ FeTHT HTAATT

gAF TEhl greg |

ST IRHA ATHT STAH JAATE T3 T THTSET gATcHE AT
ifeas A= (Nat) 75 | Na— e — Na*

S 2 ? \ﬁ N FE? N ~ :
YT TR HUTCHS =ATSIHT FARTES AT
(CH) &= | Cl+¢ — CI- l

AT g2 faodia AToige AraTesias drbvw  sodium
A% TARATAE T7€ a7, | Tl heaeawd
gifeay T FAIRAE FAIIAAaE grieay
FARTSS (NaCl) o175 | Na* + CI- — NaCl
TG AR v T4 o qAF]

TR HAIE AT YT T | lonic bond
a7 146

a3t T iare] apérr Q @

chlorine

+




(@)

([

WRAETH FFEE (MgO) a4 afvat

RINATTIH AFRATSSH RINATIH T &1 T ATRISTT AT 2T | FANATIH TIHTI[HT
AR fa=IT 2, 8,2 873 | TTH! SATA AAHT el AT TAFIT 8T 7o |
Y T ARSI IRHTIHT TAF (AT 2, 6 875 | T IRAT[HT SATA AT
TATET TAHRIT TWH 8 | TFHRI RNAGIH IR KT FAdre 2 AT
AR AT gATCHS ATSIET FRAEIH A= (Mg aarss |

Mg - 2e- — Mg** —~—
T T ATRISTRT T TARATAHPT

—+

GRHTIATE 2 ATST FAFEIA Yo T )
HUTCAE =TS gd AFEE ATAH (070) :

. Magnesium oxygen
TASY, | +— -

O+2e — O~ a
A 33 faudig =ArSgE ATAAE g

TARIITAE I 75, | THeh HeAasy ]

. lonic Bond
HTHTEIH AFAEER] (AT &7 | oo
14.7

Mg +0~~— MgO

FATTRTH FALEE (CaCly) I Al

RTRAH FARTEE (CaCly) TIET RATEAH ¥ TEATET FAA AT SeAda TS
TrEATE v AT &1 | FTIT qRHTU[hT SATA~T YeTHT TLATAT TeAFaIT TEehT gHTed
T9 Al 35 TAHME® AR GATCHE FTsiddd FfeddH ATAME (Catt) TASS |

Ca—2e” — Ca*t

e T YTRATHT RN ATHBT RATAT AAHT Te T TeAel SAFR AT T3l TAFA
T3l FANHD! TTHTIHT STfed] AAHT TATATARI &7 T oAbl goidald ardl Fdlie
TRHTUTRT AT TAHT TR &75, | T TeaAlal FARISS AT T |

2Cl+2e~ — 2CI~

[a=iTeT cerr Uraie] abéir @



A1 3 [aIRra =g

ATAeRaa SATRY T
TARITAE T7E 7, |
TqHT FAERT FATH
T FAMCART FATSIAATE

FIHTH FAREE (CaCl,)
T |

fFmaaTT 14.4
FEIT : UTHI] FIFATH] THAT [FHIOT T FAarTdwe e AFTT T |

C N € N C

ATETIF AT - TIAT FIeale UUR, AR, HHY, Ui=ger, g, T ¥ faf= 75 qrd,

FRIIHT AT, HIATH T AT

fafer

1. Eegs AUl 98T THe |

2. IIHAd AHEEHl TANT TR AISTH, RNAGTH, R d ™, FAMe T Aferasta

IRATIHT GeaTged THAT TATSTE |

HAATHA T GATRS © TAR TRTHT THAT TN T Felde[Meadhl TR T JIigad
N ’ ﬁ Y ’ \ﬁ N y \ﬁ 3:”‘% aﬂ\ Fv

FEHT BA®RA T JE9F THR |

TAFAIVATARE UITTeReRT fqAS@T (Characteristics of electrovalent compounds)

TARTHATAE AMNTepe! fwAtafad faeraar g7am :
(F) FAFRTATAE AP GTq T AT TAEE (HAR Tl g |
(@) FOHRNATRE AThes TN FAqeie grgr | AT AThes THET X gvTcHs

T H{UTCHE =ATSTIF AT (a7 |
@@ A FiTepewdl IFAT T AT A 39 £ |
HIHTAC I (Covalent bond)

BTgSIodTgs AUTd qodehl TTHTIR] VT~ HAHT 5, 6 AT 7 ATl TAFE bl & |
FHFHRO T Teaehl YRH A YRHEE 3, 2 a1 1 TAHEA I T Fdde a7 =i

a3t T iare] apérr Q @




AT YT I @iogr | g5 AT TEATET 4% ATAH] RATER e AT Fidtenar
£aT A TAF T I @I TUHTA TAFRITR] oAAa GFAT gael | TXAT AARATHT
UHTIEE I Felddld ATHART T Addd a1 Sl ATXTHT YT g T AAATE v
=g, | TEAT AAAF Trgells HITAE avg HAAS | g5 a1 TeHT d¢l FHE a7 JTHA
HYTAHT IRHU[= SRTARX TAa2 [ SIS ATHHaARIATE a AFTAAE dAlvgdls BT
7€ (covalent bond) 9+, |

FRITE Tredls WWHNEEHITH [FeT 3@l (- ) TEX TAES, | AITqewd T
AT TATST FHHAT TF TS, 33 ST a7 AW ST FAHRTew ATHART T qF |
I A (H,0), BTEE FARISE (HCL), fHE (CH,), THITET (NH,) et #remae
IrE TS | AT ANTREEdTs BT TR i |

RS FAREE (HCI) a7 afeat

T3l ETEgoH I¥HT (H) ¥ T3l A GRATY (Cl) ek argge #rmes (HCI) %1
T3l AV a5 | TBT BTggrod GRHIH K-shell AT STHAT T3aT Seidald @ W FeAl[<Ahl
VT AT ATAATST FAdAT B | BTSGISIT T FANCAR TLHIA Tk Ueh el Sode
AIHERT T F178 TS S | T FAEATHT BTSN wId AT T e T FeATeeel
HALZ ATAT I T | T ETSS o FARTSSHl A 75, | BT~ e ald aTaglord
FARTEE ATHT ZaT TS FIHTerE ANTE A, |

+

faT 14.9

qt (H,0) & 0] &= afeat

UTHIRT TIaT AUHT TRA(eT BTSgSTHhl ITATY ¥ U3l ARSIl TRHTT &g | ETegrei
ORHTIHT STFAT UGl Soidald geg W ATRISTAeH IHTUHT e ATSHIAT TAddd Ieehl
g | AT GTATUH] TAdd [F7aT8 TAYHR Wbl G

a<a : gEgieH aea : AAfFas™

= =

HqA Hed

@ [a=iTeT cerr Uraie] abéir @



BTESISTd UTHIIH ST~ YATHT T3l HIA Soddld grg A AR GTATIH] ST
YTHT BATST TAFRIT Taehl gregl | BRI ATHFISTAR] T3l TIHTIA BTSgISTTehl TeaTal
THTUET T T SISl S ATHhal &l eTggo I Sd Faedl I e
A ATRISTT IHIS A AAAT YT TG, | TELT AT AUHT BTegord T Afreiia=
FIATAE T7€ I, | BIRATAE TrSdTE T TTHT qTHIATS BT ANTH T |

SO

fa 14.10

w3 (cH,) = afeaw

T3 A GIH T FARATET TG ILHTUE= ARSIS! Selae el AT¥harRrare e
AU TG, | BTSSISTT THIUIHT K- TAHT T3l HIF TAdR g Wl e GXHTU[R] ST
ARATST AFRIT ATHETET T HALT TFLAT YT T, T TIET FHHAT TS o IHIIEeE
TEAE FALT T T | THP! HeAeasq (RO (CH,) ATl (/T gwg | e oo
FTAT T BTEGINTT TRHTVEEITH FIHATele a7 &l ZHTel AFATS HTerea AT Afwg |

fa 14.11

a3t T iare] apérr Q



TR (NH,) a afa

ATSASAEl TIaT ITHIY ¥ BTSS! ATATal TRAT AT SISl SelaaHeh! ArHhariene
THITTAT (Ammonia) &I AT 75 |

ATZATSTH ITHTI[H] SATA~ YAHT TTAATET TeAdald L& gregrl | ATETare ATl Teadard
I T TG A HARAT YT T, | A TR BTGSeIl TXHTVET ST T3l AT
TARIT TEh] §r | AHHR AT T3l TTHTI BTSSR ATl GTHTIET T
Tk STST ST ATSHANT &l ATgaIeTTo Hadd ATTIT YT T T ATHATE Brgerad
TRHA §AE ALl YIS TG | ST FA@E THITAT AT (NHy) H1 [TATT 87 |
THIAT AHT FTRATAE T7E Tl gATA TAATE PEATer=T ATNTeR g |

() ®
H® () m

fa7 14.12

f@arFT 14.5
LI THEEH A TIR TR HIEITAE grg AFIT T |

[N LN

Jravas Al - Feare YuR, A= TSHT 91, BTSN ST, HISTHT AT TARE,
AT, FHEE, Yfeqer, T qAqT g ATlS

fafe

1. SAETF AT FShad e |

2. AEHAT ATHIEEH! AN T ETegod, Had, ATgarsd ¥ sAfasT T[T

HIgl I3l |

3. AR TRUH AHATEE TN I IT1, (9, THITAT ¥ BTegod ddRISSeH! SAUHT
FIATE a7g dval & goldald SISTHl ATHARIH dAFT TILH Tl |

HTATFA T BARA : TR TRUHT THATES T T TATRRAeED AHaRare o=
areil, TR, THITTAT T BT3gIe FRTeSH THATES AT HETHT AR T{ald |
FIATAE A(RTRET fI@WaT (Characteristics of covalent compounds)

FIRATA=E ANTehepT fAFTaraa faeToar g :

() HIATARE ATFe® T a7 THART 97 AT T [0eiX STl g7a |

@ [a=iTeT cerr Uraie] abéir @




@)
()
(¥1)

HTuTfa A (Molecular formula)

IILSTET TETeve ANTheE® qHTHT A gea |

A7 AR TFAT T WA g I g |

FIFATAE ANTFET GATHE T HITHE ATATEEHT Fafdaad |

AT ASTwRT AT AATE AV (Molecule) HIHS | AV T5 a1 TEAT TEl TTHTITET
A FATSAAATE T, ST : AT A0 (H,0) BTSSISTAHT FEATET TRHI ¥ ATrTTehl
T3 TRH THOR el g7 | 9 7RI AITgaH FiRTge (NaCl) T o9 IIiead (Na) 3
FATA (C1) T TRHEER] ATSAAATE T &, | BTggo (H,) T AU[ TSl BT3GIoT
(H) &1 9RAT fHeR avdT 878 | @ TR ATl 90 (0,) TSI AfRISTTH TTHT
(0) & TR aH §75; | Tahl Gehd Tl AVEEATs I SIaehAT el qghd al
TSHA FHEH! TN =g | IAATs ATaF FF (Molecular formula) A3 | FHHRIT
T AUATE SIS TRHVEEH] qobd THedTs 5 ATUTaw gF 9wy | SITEXrehT aThT

el A T (FeiTeEehT ATOMTE A Teqehl ATTBTAT [T

HA. HUTEEHT AT suTfa® g
L HEEECIICCE) HCI

2, BE e H,SO,

3. BRI ECICUIEC NaOH

4. R Bregiase Mg(OH),
5. T NH;

6. qifeay FRIze NaCl

7. RrAfEaH FramT MgCO;

8. BrEiEIH FRES MgCl,

9. T H,0

10. FATIH FIETS CaCOg

11. F SIS AFAZS CO,

12. Ty qrgde KNO;

13. Tifeaw argHraie NaHCO;
14. FNfeaH FTEE CaCOg

15. qraTfaay qohe K,S0O,

16. THITH Hehe (NH,); PO,

[a=TTeT cieIT Tiare] abdir Q



HTUTIaR A AT AfHT (Method of writing molecular formula)

W?ﬂ'ﬁﬂ(criss-crossmethod)iﬁWﬁ%ﬁ?ﬂfmWW’(@’T\F ATOTTR
g e el | 79 fafaare Ao G oreT i O« fEeua g

1.

FATTH SH AH! ATOEF A ACTI &l AR ATH AT 57 |

T . WRAEIH FRES

JHT AU kA kA Tcahl GTHIER AT AT (HeAX aelehl @, Al TTHTI[R qgehd
AU ATHH! (6% T AETTS, |

S . HWEEIH FREe

Mg Cl
ASHAH! (& AT FEafead THT a1 AR FLTAT AETTE |
& W FARTES

2 1
Mg Cl
IS, T AT AT TGS Gl AT TS, | TF FH2rars aro foed (—)
A TATSAIS, T
L IR RE ESIMES]
—
Mg Cl
AT, TAP] TIHTY] AT AT FISAAT FTEHIE T FZbd T AGH! HA
AT AT, ST
L IR RE FANGE
—
Mg Cl
Mg, Cl,

TR F AT AT ATATTH] GLIAT 1 AT AGATE ACTIGHA | T T g FISAATATS
ACTTS | Y T ATATT UhwaT &7 q<aeh! TTHIETE Sl @ T Fd AR
TIHd qHEdATs H3 ( ) T ITe10e ¥ Fresa Al A9 iR Igeaar defis,

1aiTer aer Jiare] abérr Q



\F\ N \ﬁ N
Na, Cly Mg (HCOg),
Na,Cly Mg (HCO,),
= NaCl
FET ANTRET ATUaF TF T [GTH G
1. Sodium chloride 2. Calcium chloride 3. Aluminium chloride
Na Cl Ca cl Al Cl
X X X
Na, q Cf & Alp g,
NaCl CaCl, AICL
4. Carbon tetrachloride 5. Boron oxide 6. Ammonium sulphate
B (0] NH
N N =
&1 4 B2 3 NH, )
B
cal, 0 (NH,),SO,
7. Calcium sulphate 8. Aluminium nitrate 9. Calcium bicarbonate
Ca SO4 Al NO; Ca  HCO;
X X X
Cil2 SC2)4 A13 3 Cg HC;O;;
CaSO, AINO,), Ca(HCO,),

HUTIaF GAATE ATET qTSH AlR AWUEE
1. SAUTHT TEHT dodeedhl ATH T qgebd
2. T A1 AATAHI LA

3. UHT IEH TRATEEH TG

qILATOTE® WX T ATUTfER WY (Atomic weight and Molecular weight)

Fe IHTURT AAAGHT TEHT AT T b AT ARTRAATE Fad TTHTI[HT
IIRATIEE AR (atomic weight) TS, | TRATIEE AR T ATUGE ARATS atomic mass
unit (amu) AT T T, |

RATIIE AR = YdiAehl ST + Fahl FZEl

1GTeT oI UIaTE], GO Q



FE TLATUTERT ILATITIER AT
HFISTART TIT TTHTUHT 8 ATl GIEIA ¥ 8 ATel eI &l grar |
ATRISTART qIRATIES T = p* I T + n HT AT

=8+8
=16 amu
. ATRISTART TRATEF AR = 16 amu &7 |
AT AT AT 11 31T Jied T 12 el e Wl gra | AR

IfeTH (Na) IRHIVHI TRHATOES AR (11+12) =23 amu &7 |

HOTfa® WX (Molecular weight)

e I AT qUHT G TIHTVHT TRHATVEEF HRPT TRTRSAATS o FHT AV[HT ATUaF
AR (molecular weight) A5 | AIHT FUH GRHVEEH TRATIIF AR SIS ATIH
AR 9T o %@,Tﬂ%:

1. 9l (H,0) %l AT0liaes AR =2 x H &1 IRATIEE AR + 1 x O %l TRHATIH AT
=2x1+1x16
=2+16
=18 amu
2.  THIMIH ®FH (NH,),PO, 1 A0MTF AR =3 xN+12xH+1xP+4x0
=3 x 14 + 12x1+1x31+4x16
=42+12+31+64
=149

F{ﬁﬂ'&'{ e (Nuclear stability)

T I IRETIRT SfFTad G ¥ I (7ol Sl &3 |
AFTTHH] TEb FEA T UIaAebl AU ThHET el T
AT ATEATHT A[FATE A€ g7 | ATHATAS: qRAnaes |
AT Y TUH TeATEE I A g | d R
IR TSI A a85 A5, AT T ARAad afe® oo 0 P
77 | T aCIEE AR qaeTEle feR agem 9w | -
GITSREHT e | I AT (e QTieraemedr fafezor pF —>

[G=ilaT aerr Urare] sl Q




Ifeaendt ava T Ifeuendt ssE (Radioactive elements and radioactive emission)

TRATUIEF TGEAT 8X TUHT Fal TCHTIHT (FAIdes AR grgr | AT Afeer e
[eqRaT 9T=q ITHHT AT AHT (o), [T (B) T ITAT (y) ATHET Qraqerer FgaATaHT
fafpeue® IS TS | T8 TRE daeedls ASATgHl awd AiHwg | ad: ASATgH
[aTepRoT IS T qo qdddTs ASATIHT acd Aiwg, | ITH, TETIH, I 1te
ASATIHT TTAHT IIEXW & | ISl FSATHT Tdehl TRATIAF TGEIT 83 T el
g7 | Aeargdl deaare Aearadr fafaoes Swae 9 gfwarars Weared s
(radioactive emission) 9+, | AeATgdT IHATe I Eﬁ faferue® AId W@ H
AT A= EfeRe® grar | fearadl aferaar quar Wearafddr (radioactivity) T @t
I 1896 HT HT~HHT IR BT Thet (Henri Becquerel) & Tl B |

Fﬁﬁ?ﬂ'{ fRee (Nuclear fission)

qIRATUIF TE@IT 8¢ TUHT qeah] AEIR GRH IfRUT AT TRHAEE T F(ehaTeTS
A AT qiH=g | T IR ATHT JATH, SENMTAH ATGh IRHEEATs g Tl
A A [GhrSal df A Zfehe Tg ATAT AAT TAT Tedehl TRHTY I Eva |
F9 AfedR qRAETe fear AT (A g HHET Fer fug AT g | AT U
frugare ST (o), faar (B) a1 TTHT (y) FT ®IHT AR Fisll IR §73, |
JRTEXVIHT AT IXIATH TRHEATE I=d el =EMe fedlear Saa AT fa=ged
T g AT ¥ e ATF gel IHIVET AT AFATST =S T AT AU fqugare
HIR Fol IA 575 |

TIIT + I —» [ + ataw + =& + St (At o)

235 0 236 92 141 0

fFaT W= (Nuclear fusion)

HCATIS® HTATHT ATT T ATTH] JUEATTHT BTE oI ST&T 2ol qcadhl IRHIEE Gaed g
Tel a (W fefaaw) 7 591 oo g7 uiwarars =afear e wfiws | ar gt
T T ARTEEHT (IR ASeH! 875 | T 9T ARTEEHAT T ATATHT § BTeg o T Afd
S=d A9 T A9 & AT TSI T8I AUHT &1 | T F(AHATHT ARATST BTEgoA
RHTEER] AT 5 U3l [EfdaHE! TRHTY T IR Foll IcAed 576,

FEge  ————>  [afaaw + ol
qIHTIT Sl ar qﬁ’c'ﬂl'( Al (Atomic energy or nuclear energy)

FAfFAAY JiATRATATE ITA & FHolidls AT ol a1 AfFAaR Foll Al | FTH
AT AR HEA FATRATATE Froll JCATEH T Aicheeg, | ~FATT TSI JTATSh ATHT

[ar=iTaT oo Uraire] abér Q




AT et aT9 T =TIl ATILARAT T FUH FHTH EGHT AT JTRaATTE Fvoll (ehler
ik | ferar yfafeparare arg ofad IATET T ATV TIde® aATgUed! g |
HadTaTe JaaTfed ard oTfaael vl ISR ATh FATg AT aThaTd AT SieaTd qadTeg, | I

AT ZfTel STHREY goATad T JoR ATATHT fa9a IcaTed 9 Aicheg, | T8 yfaragare
TS [aehiad ATaeeHT faeq Icare 9 TR |

ATfaers (HHATHII THTHT TTATT Fo(hl ITAN TR, | TAT Fol(dAls R STl
fafT=T JepTeepT TMTHT ITAR T I ST e, | TEHT AT AR Frotiehl
YARTETE I AT BT AT TEAANT TAT ATFAAL Fvoll FCATEA &l =Ae [arehurel
HAE (AT AT ZeAT Sias afq 3fas @ 3 |

gr<isian abref

URHTI] FATehT IUATT T BARRE AAEE T&Ieh, TAAAH] AT FraZAHT @leil TR |
QST TRUHT ATARRIATS FATHE AT ATCTITHT A@T FEITHT TEIA THR T FARA
TR | SATAHT ATRHT “OTHT] Foll (AR aRETH [ ATTATT” T [TTTHT FHETAT
FATE(IATE FAATNTAT ATATSHT T | SATRA I ATRAATGATE [Fehebl FRTa® THAT “aTeHT
IR S AT grer gfqdasd AR e |

SIS

1. ﬁgwmgmﬁaﬁmt%ﬁ@(\/)mﬂ:

(F) TAATS THATIAT YT g AIHwET AT AeATs & AT 7

(3T) A (3T) AT
(F) rad (3 drae
(@) ORHEIH AT AT Hi g 7
= 100m (=) 1019 m
(%) 100 m (%) 1000 m
M) feguwr wer FeATaH T@ FH & 7
() TR (A7) AR
(3) orfaw (3) IR T

[G=ilaT aerr Urare] sl Q



[a=TTeT cieIT Tiare] abdir Q

(@) TETUHT W FA ANTEAT FATAL TS &7, 7
(ar) NaCl (zm  HO
) CaCl 3  Mgo

(3) TABT HH FISIAT AT AUH GTHTI kA &l 7

() Al (3AT)  ATHITTTH
(3 FfeqaH (3  FMRA

(¥)  FATATGIH ATghraidad AT0ad T & al ?
(z1) MgCO; (@) Mg(HCOy),
(g) MgHCO, 3  Mg(COy),

Tl STIAT ITTFA IAX W

(%) UTHIVE! &¥h T AT FETHT MR=d S0 g5 | AT T 9T A d1%
............. Gall

(@) JRHATEE Tl 9¥ AUHT Teadhl AR [FA™ T[T AT GRAT o=
qERATATS AT, |

(°)  THIATR! GRATTAT T g |

(3)  HMATH FARTSSH! AT T ... Il
(=) AT ATHFETTCH ATMTE TR ... g |
W{h AERY :

FHI0T feTg

(%) THT Sl ATHIIF T ETAPRF o 57, |

(@) He¥ Ne dwae® ITATAME FIATRaTHT qHT fefame |
@M fRIT (CH,) Freamere ATRTeE 27 |



qAHT Tl S TR

URHTY Aeh b BT 7
JUIRHTUTF FIMER T & b, 7

>

ORI FIAATH 9 Tl |
ASATGH IS AR & &I, AT Bl THREP §7g 7
iR fFad T FfaaIR WA SICh Tl deferd |

>

SIE ¥ Addd AL HAHl % &, IeEXUHEd AeTard |

A AE o7 AR & 2l ?

TARATAE T T BIATAE dvg Il AhIHl Uk THATA IaTeuTaed
FUF THR |

THITET, Wifeaw FREE T WA FHAREE A9 g R faatad
FUH THR |

FLSIATRT qRATT (Sl |

ATATT ARl & 2T 7 gATcHSE T HUMCHS AU HA a5, Iarevdiad
TETE |

AT qF FAU ANES, IaTeXvdied ATed THerd |

ATuTfereh R AWl & & 7 [AeAarad dAeH AToad AR [drd THerd
(@) EieTH FRIZE

(A7) FATAH FTaAHE

F)  FEASISAFLE

(3) FTHGIH TFhe

1aiTer aer Jiare] abérr Q



26 IRARIfoid ufdfdr2an

— (Chemical Reaction)

FNTATR! TH [HATIET TT TIe, HATHHT (G AR, H1S TS AT a1 GRAT I, TS
T = e EAE IREdT g 9 FT eTHIT dTedl e dfedat | A qd
TATAF qREATHHT T3l gargare o= orafeder Far gard A geg | IRTeRren
AT Ferept femareparT =T

feram®eT 15.1

Ter firerer wfa & g | S JEAT JEATT AT FITAIFT T QT PEAT T7ATA
SIeTEIT | ST TIZAFT T T SZAFT FeT F GRAAT AT JaqAIHT TG | IFT JqHT
FEAIT 4TS FFATHT TG ATCTGIT | F TEABT FEFl T AEAHT FaFT &7 Ted 5,
FATITEI |

TATAE ARETT g AT TITHT TRHEGT ATahy, TS a7 (qeed TndT &7 | el
UiRATATS ITAATE Fialehar Al | A TATI R TR FHHAT TR AT
T ASISH, ACHY AT uad Iinarerg Tamaiae giaimar aivmg, F

1.  ETESIod 9 + Alaasd A — 9T
(BTESISTH T ATRISTAR] GRHVEETT TS

2. WA FEHE —> HMATH TS + FOASISAFAIE
(FRATTTH AR [T

3.  HNAIH + EESMINE qF — HNAGIH FARES + eregied
(PRI T eTegadiNe Ardiere dqrehT )

yfaferaed TeTige ¥ IaTfed ISiEe (Reactants and products)

TAH! TATAE GfAfamar &% ¥ F BT 9@ o FF 99T a9E g, FARS T
HAT + AFIAT —> FATSIZAIATEE

AT TS FTATRATHT FTed ¥ AT TS AR AT TRISET FETSIsAIES

TR B | IIT TAATTE AATRATAT AT feaed sbrae T aferrer &g gidiemand q&rd

T | T TR T qATAE IR ATaTe I FraaeSIe gy Scaled Tard A |

A S FARATHT AT [ qa1ders qfdihaRa JaT9e% (reactants) Wi, A
gfafeare IRUMHEET YT JeTdesdls Icqlad IaTde® (Products) AHwS; |

[ar=iTaT oo Uraire] abér Q




qifeay + FRA — FMSTH FARTEE
(FIAFIRT Ge198®)  (Ieqrfad gard)
TEAR THIHTOT (Chemical equation)
ferarFeT 15.2

USET qRIETUT AHAT STETHT AR T grggiaaiica et feiqgle | o gregiaaiiid
SFTAT GIST AT [FgFHT THT T@T 3751 |
1. 79 yiafmardr gfafeand J&T9e® &9 &9 g1 7

2.  TEEWE gfdtmar 9fg & & 9819 a6 T 99 FIaimarTdrs HE T TS,
RrerreTs AeTerd |

TSl THTATS thaehl BTSgIalieh FAFAHT AT [STSF FARTEE T BTSIoIT TUTH o T
fRaTeRdTT 15.2 9T 97T &= | I AATAF FAThATATS [HHTTER J&qd T Tlhes,

g% + ETEgIdNe qFd  — [9gH FARIES + elggerd e
Zn+2HCI  —  ZnCl,+H,

ATATF FIATRAT TATST THIFITATS AFTATER THIHI A5, | T THIHIOTAT
giafRaRd aTde® a1y fagdsl aiay of@ws, 9 Ided qardes o fegded]
IR offEgws; | A1 g T aTeg el STFAta=ehl AAITE THIEHI @ISR B, |
T2l e T eesraalNe ¥ YiaiharRd 9aTd g A9 g% FaRIge T gregied g
SATfed TETdE® g1 | e FIharar o g T giaimard(s g qerdeEdang
9Te% AT FATEGNRT YA T ARFIATs JATIAE THIHI (chemical equation) A=, |

Ted HIHTUT (Word equation)

eIkl Tt giafmararg &3

FTHT FTAE — FMNATT AFAZE + HATSISIRITLE

T ATt HAfwaraT Ffeaaa Famadrs darsal FMeTaq RIS T FarereAaIge
TG | IHT IR ATATS TeadTe JEAd TRUH @ | Aq: AT E IATRATHT A g T

gfafeardfe a1 qaTdewrs STeagRT T&qd T dEFIers 9768 THIHIT (Word equation)
=g |

T GHI*TUT (Formula equation)

Aifept gfdisnarars g FHTHIT TEaT
a

CaCOz — CaO + CO,

[G=ilaT aerr Urare] sl Q



o Tt GAtRarT e g 2 gfdisharafs o= qerdeEdars dged ¥ gAdre I&d
T AReFTars G FHIEI (Formula equation) i |

FAAd TEEF GHIFHTUT (Unbalanced chemical equation)

feguat TETAE FHHOET FAlRaRd TaIdE TRAEEH TSl T IJcarad Tard T

el T TRATIESH TGEIT TUMAT TR TAH! ANAHTH] ISR G -

1.

In + HCl — Zn(Cl, + H,

- yfaferaea wermt | Scufed g
TTHAT TgEAT TTHT qgEaT
Rre 1 1
grege | L 2
FAT 1 2

T GHIHIITAT AN T AT FSTEehebl TSAT aTeR & Y BISGIoH T FAlAh]

LT e B |

Mg + 0, —» MgO0
a<a yfafsraea uermT | Ieutfed =TT
qIHTUT qgEaT qIHTUT qgEaT
wrafars |1 1
ElcEL] 2 1

T FHIEHIUHT AR ¥ IR RANATGIHEG TGl aR16X B, aX ATRISTTHT

AT TRE I |

KCIO; — KCl + 0,

a<a gfaferaTea qereMT | Seutled @
RSUMEERI RASUMEEEI
areTfeTH 1 1
FAA 1 1
Bl 3 2

T FHIEIUAT AAAY T SANGR Aadd T FAAdl TGl avay @ ¥
AT TSI ST T |

TET TAATE THFUEE A TFTATTR THHI & |

[a=TTeT cieIT Tiare] abdir Q



A JAfRaRT URTHEEAT 9T fd= Y qeadhl IRATIEESR qgedl T 3canad
THIFIATE A=A AR THHL qiwg | TEAT AR THHOTATS
T T |

gefed @t H#I0T (Balanced chemical equation)
e fagust TATAE THETATE I & | TeT FIATR AT TITIHT TRHATEER qgeT
¥ JeaTfad qETIAT WET qTHAHT TRHTV[H] TGET 0T TR |

1.

Zn + 2HCl — ZnCl, + H,

a<a yfaferamea gerdmr | Ioarfed geremT
qIHTI] TEEAT qIHTUT qSEaT

ﬁ;@;—“‘; 1 1
aEge |2 2
FATTH 2 2

T FHIHELIHT AR ¥ AR T3, BTEgeT T FAMA TTHTIH T SRTaT G |

2Mg + 0, — 2Mg0

a<a gfcferamea eredmT | Ieutied TeTENT
qTHTUT TEEAT qTHTIT TEEAT
wrEfaTe | 2 2
At | 2 2
T FHIHIUHT IR T AT FARATGIH T ATRISTT IRHI[H] @] aTeR G |

2KClo; — 2KCl + 30,

a<a yfaferarea qeremr | Ienfea gerdmn

arartaas |2 2
FAEA 2 2
EIEEE ] 6 6

T FHIHITHT FMATAT T AN GEGTH, FAMA ¥ ATFTT b ST aRTER B |
FJET AHTA A FHIRLUTEE Feclfdd AT h GHTET g |

1aiTer aer Jiare] abérr Q



A IfdihaRd TRTIEEAT AT fd= I Teadhl qRHIH FIET T IATad TaTdEEH]
el qeahl TRATH] Jgedl axay TR A@Uhl & 99 &l JAAAHE FHEH0ATS
A TS FHET Al | Tefad FHIE0 Tl FqiharRd qard T Ioarad
TR AT AT T | M AATITHT B A (5), A AT B A (1) T 14
HAITHT G AT (g) AT |
AT TR THIRTOT AG afaht
Tt GiATRaTeT HEAT TaTdEEd g T £37 T IR U9 g2 | TqaTs g
TRETUTRT TagT=T v | 79 fagrear iR TR i FHEeTs avaiad Tees; |
TATATE G qeqed T arer fafy fee ¥ a@e fafa (Hit and trial method) &7 1
79 fafeme IEAAE FHEErE iad Tl eidanad A e e
(@) =T ufeel AATAE AAfhRarers 9Tea THIHIITH EIHT FT T |
@) iaiRard ¥ Icfed TRTdes Yeddhad! AEAded T THET JEIs, |
M) TETEE THEIEATS Gead T&T Gargh (subscript) AT HUHT HATAATS
qivedT TEe |
() SACIHT FATAR JRHTVER aRTa & TR ATAYAFATATAR ATGAHT (5 ITTg
IIIFT UTSH ITER FHHY FeffeAd T |
IIEIUTHT AT qehl TrEfTF qHHTOT 2T
gIEgioT + AfeRISIT — qTHT
[TgUaT 9Te7 FHHIUEATS A THIFLITAT TET,
H,+ O, — H,0

T FHIHIUHT TUHT Jeddh THATS Tl TR A =ATe. TIHATIR TGl daqwiad S,
ERIICRISEH|

a<a PINICRIECIRCI R Jeutfed gETdHT
arEgr |2 2
Aferre | 2 1

Tel eSSl @ aNaY ¥ AR aTaR Tedhl § | ATRISTR 9@l ardiay 2
T 9 TENAY 13EH G | AR T MR ATRSTH] TG sR1aY dq1gq aHIarg
2 A UG, | TET & SIS TRl B AG=qad gvg | I agers gwqierd
T SRR BTZGrSTars 2 o U TH9d, | THUE AH b FHET T A, |

2H, + 0, - 2H,0

[ar=iTaT oo Uraire] abér Q




e HITIhT THA b HTBIITHAT TIHTIR] LT [FTTAR AUh 3 -

a<a amtfae (afafwaa | qwifar (Sonfea gar)
qqTY) g USSR
gregre |4 4
At |2 2

9 HATAE THIHIU Feleld AUH G | riad JAAATTE GHIELITHT Hal IJATaTUEe
aq fague g

1. FeqIH FEME A, Fnfemd dETES + FEASEATES
CaCcO, B Ca0+ CO,

2. FTESIe wWremTEE A, ae + wfme
2H,0, A, 2H,0+0,

3. IfSTH ETESIHIEE + BlegddlNe IFd — ANSTAH FARES + T

NaOH + HCI - NaCl + H,O
4, ATCHIIH + ATZIrSTH A, ATHITAH ATSTES
2A1+N, A AN
5. difeuw + wAfagsA - qifeaH HAFTES
4Na+ O - 2Na,O

geqfad TEEfE GHEHIUEE 91d g4 AMEiEE  (Information obtained from
balanced chemical equation)

feram®eTT 15.3

7 RETwT argfery TATAIF FHIFIVT ST THEI T ATH TIAGEHT T BT
TR :

4Fe+30, — 2Fe,0,
(@) IEEAHE Fiatmarr gfafRard TaTdE® ¥ Ialed TeTdeE & & & !
@) JfafHaRa qeTde®s 3 IATMad TITHEEHT Hiq HIAATel THT TLH S 7

(M) FAiAd TEEE GfdinRarere 99 & & 9rer qr3q Hihes, ardl ?

@ [a=iTeT cerr Uraie] abéir @




e TamtaEw aHtwoETe frafafaa s g geed

(@) YlafRaRd qaTdes T Icdliad TaTdewme! ATH T AgT

@) gfdimard qaTde® ¥ I Tardasd] AU T THTEED] TSEl
(@) yfdfRaRd qaTd T ITAMET TITIEEh! AEEE! qrAshl AT
(&) AT GIATh ARl TbR

e Ssframmr Tt gfafsraer @gea (Importance of chemical reaction in our
daily life)

ETHIC WTTEHT @THT FHLT To 21T ¢ 2THT faToT 9al @TUehT Sadiet Faer w17 T 2rell 7
AT TET FA A3, 81T 7 W A (R AThATIER TATATTE FIATGRATATE TFTT TTEHT
g | TrarataeE gfdfaantar emr 39 e awa g39 | eTHier @resdT @mr TauT T
T=d, foRTT gal el @R fok gq, varaueary fRarare Sol Mk, TehTeT oo
feRaTare drefasard @M1 a¥Ted, 3™ ok Holl (i, IIATE TET I Tl 3
ERIEEIERE LRI e RIC I R e R EaT

gRITer a1t
gt 2fe stramm Tt afafra & aeca o, g au T FeTHT TR A |

AEE® IfdafshaT (Exothermic reaction)

feraTenTT 15.4

(@) TIaT Y& AT AT (AR | T AT JT T BTegIearse a1 qied+d
ETSSIAFATGSH Fel dohles ACTeld T ATevdre SIFed | arar ar ferEr sw&r
A AT 7

(@) FAATs AT TERE T & g Al THerd | A9 eTae giard | ardl
a1 FoEr & qiadd arsHedl, aarsed |

TTAE YfdTRaT gaT AafaTe a9 I a7 AT IeA g ATIRAT fIeedrs 5
ARTHT e T e, & fRaTEaTT 15.4 (%) ¥ (@) A @i giatear g
e A g5 | T IS FIAfhaTars draarded Fidtmar (exothermic reaction)
AM=g | @ TIEAE JaRar aar ard S gd Jidiharars araerad giarsmar
AT | GTATHT 9o, B SATaIeaTd, Jexl o, W1 T =47 fAarsarer gfdfmar
aife argerae gfdiedar gq |

a3t T iare] apérr Q @




ATILTTF FIATHITHRT 4T ISTEITOT

CeH1,06 + 60, —  6CO,+ 6H,0 + Heat
CaO + H,0 — Ca(OH), + Heat
cC+ 0, — CO,+Heat

NaOH + HCl — NaCl + H,O + Heat

RIERILE R IRIE D (Endothermic reaction)

QAT IEE AT a1 AEeTF T8, | T TR ATHT T Fed dTIerad Gidqiendr & a9
QT 9T dr9EE Giatmar a1 | S e JarRdarar arg e ges, e
qTaeE Fiafenar wieg |

ATIITF TIATHATHT IT IITECIT

C+H,0O+Heat____y CO+H
N,+O,+Heat 5 2NO,

CaCOz+Heat____y CaO +CO,

SIFATH
1. feeu wwEew! @d Iue 5w faed (V) e
() TAHT HH F THEHT Had AAAAE GRaTHH IIME0 [GZTH B ?
() PO 7H (HETIET 9 HTe, HATHAT [@ar 0, qIHIee s o
(AT) TS T TATIET @RHT T, IS AR o, FUE Tel o]

() ATHAATE AT I, |l Sd hied, TSHT @A T=q

(%) S AT HIEEE GAMT JATSH, FATHAT [@aT AR, P AT el
AT a

[G=ilaT aerr Urare] sl Q



(@) THEE GAtRard FHAAT TAR TH & & 57, 7

(i) TTATIH HEHY (ii) TTATILR] SIS
(iii) TvEEHl faead (iv) aRHTOffer=r Eroy
@) (i), (iii) T (iv) (3 (i), (i) T (iv)
() (i), (iii) ¥ (iv) () (i), (ii) ¥ (iii)
(W) TRl A0 AraiE gfatwarar gfafEand TerdeE & & ge 7
ZN+ e, -  ZnCl,+H,
&) g ¥ Qi FRIEe
@M Se® ¥ Fe
3 g T 9

N aY

@ fogF 7 erggriiE av

(]) USTd % ¥ @ ATg AT T YRIETUT TeATHT JTEET Jiotel gl TATSH Flhr,
TR ol JRTITE T TRIETIT FATHT ITERT TEEW TeAT AR BTl Gl A(eha |
T & FRO T A 7
() ATILTE GiThATHT HRU
(AT)  ATIETIE FfATHATHRT BRI
(%) ATILM T ATIITAEF g FIThATeT HTLUTT
(%) ATITIRTle ATIETTF FrAfHmaTeRT HTRO

2. W@E@'{:
(@) Fad ¥ FFA AT qFratae gtdiman
(@) dTIETdeE T AT TAAE Giaremar

3. WWWW
() IETAF qieady difded giEadT 9T FEE wE S 7
@) IrErafTE GHET THE & &, FHT T IIEIVETE J&E I |
(M) TraraiTE giatear T e Qe SiEaT qeeTE uT: gy (T I aergars
TATAE FfAfmarh! Hewdd T S ATl THed |

(&) TS WA FATH TS AR AT THSe S | Tel HUHT qTIETaeF <
AT TATATTE Tfehar & &7 & ¢

a3t T iare] apérr Q @




4. a9 feTuHT weT AHFHIUTATE Aierd T FHIHIUHT SR

()

ATSSISTT + ETggrad - THIAAT
e + AT - FIfegH qHTES
HRATH + ATgdre = WA qgdres
FAMTTH FHATHE = FEAASEAFES + FMTIH THES
Tg# + eEsrlied tfag — g% FREs + aregio
TAfATIH + et BARGIL RE LIS IECES
qIETaH + FANMA = qeiaaH FRES
-

EEST + FAre

HESIRNEESINES]

5. qa REusr sEwied g5 GHEOEE aeida g aHIwTT a9 T8 AeTR

Na+ O,

Hg +0,
Ca+N,
Fe+ 0O,

Fe + CuSO,
HCl + NaOH
HCl + KOH

N 2R 2

HNO, + Ca(OH),

Na,O

HgO

CagN,

Fe,04

FeSO, + Cu
NaCl + H,0
KCl +H,0
Ca(NO;), + H,0

6. @ feguat T THFHLUTAE R T awqfed TR :

Fe + HCI -
HCI+............ -
H,SO, + NaOH -
Na+........... -
Ca+0O, -
........... +0, -
Fe+ ... -
.......... + Ca(OH), -
Al+N, -

Fe,04

1aiTer aer Jiare] abérr Q



(Gas)

1%

9 16.1 aEHISTHAT ITAEE

JATATE ARTRETE FTETA Qlebehl dedATs ATAAUSH Hidwg | ATAHISHAHAT farq= fepferert

T TEHT g | AN fagusT qrgend 8% ¥ ArgHueaHT Urge fafae gepReRt e
HTIATHT AT TR

feguar qrg=TdaTe aTHIe ATTHUSAH! AITH 99 UfATe fedar Argareia ¥ sAfrsTel ANTdehr
B A FH WL g | ATGHISAHT Al WTHeEdAed FAASISAHSE, BIggeid, AN,
A ATTe AT 90 Teehl geed |

ATTHISHHT AT AN IALAd, Sirasted, 9T, @1, @iAsrgare snfewr afq fafa=r gere
g AR FAHT T g | A T AT, FehreT qeeqor, fafaeT gepreeRt
ATNTeRepT TAHTOT SITEHT ToNT Err | STReT ATSRAT HIHT IR TS 96 Frererd fewa
STFAT FTREATAT T ATHRISTH, TSI, ATSEISIA ¥ A [HelR THEl 73, TaHE ATToid,
BTEgIeA ¥ ATgaled WE & | AFFERY T &8l qi At Hewd ol g | aTHars
e TTEEE faur agHvETaTe a1 HTENE (HATEE 9T T | Seiae A
AT TEEEars gAETeTerEr afq fAeter a9 i )

[a=iler el Urare] aéil Q




ZEQSA WE (Hydrogen gas)

FEHTUSHT UTgd FASTvaT bl e eTegiod 2l | BTggrad g fafq=T JeeehT ITNTeE,
T : WA, GR, ETSSIRIEH, HEEES, iidd o1fd) F1 ST Tgwam | AT
ARTEEHT Y& HIATHT ETeg oIl ATSHEHE® g |

TRHIY] AT FHA q¥ THIY] R T4+ TUH Tadls ASde A,
ST 1 HL, (H2, H3

THTATIMEAT 9 FTARSS (Henry Cavendish) o BTESNAATS ‘Toded gTaT A=H 9T | 79
TS ATRISTARNT Fedl Il o AUl ATHSS (Lavoisier) @ Sad TS 2Tagietd
ATHHT T & | ETEGeIAehl A ‘OTHT GATg+’ AT water producer 2T |

EESNAAR el a2 TaIHR [CeUHl S
H 1 1 H, 0.09 kgm-3

JIRTEATHT EIEg oA U J91s+ af¥at (laboratory preparation of hydrogen gas)

STET (Zn), FRAEIH (M) FEdHE AR dTqeed dFAHT HUH! aTegoTAdTs [aedTd
T BT T TGS | T9 TS ATIR AT FARTITATHT TEATh ZhTes
(granulated zinc) ¥ FRAFT BTESIANNE AFATa= GlATRAT RIS HESIERREIGICEIE N
913 forgepe anTel gfdisnar fedl gma | sl e e 9T g | arerg fgeer
qUhT AAFATA IARPehT FIH LT TATATF Flatenar f&er g7 7ad s |

Zn(s)+  2HCI (aq) — ZnCl, (aq) + H,T ()
(zinc) (dil. hydrochloric acid) (zinc chlori%ie) (hydrogen)

fafar (Method)

JANTAF harenT 1
FESIN T AT Afaht

(F) U3l GHT Ik ATTAAT [STgHFT T A&l |

(@) TereMT TEIE ST Fehepl FANT T ATAs! TSl HE@HT 98 el T 2Tl q@wT
SR 2a SeM T el |

() H@HT &b IEET aal AR T T8 T4 |

() SR AR AR PodTe Il FUH THAT god T ATGUHT [Fe1es Tohar
SEAE |

(3) Ul E TRATS T0 ®GHT I AR (R8s ohmAy gredrsderd |

(@) faae weaETe R eregiadiNeg g gy arrserd |

@ [a=iTeT cerr Uraie] abéir @




STTRHT Teehl qTHTETE TR faearas TR0 ST g5 | BTSg oI ITHTHwaT (el U

FIRUT qTHTATS qeAra? faeamiad T4 |

p= Hydrogen gas

- ~Granulated zinc

faT 16.2 GGRTITHAT ZIESIST 47q aFra fafer

FEGIA TTEH! TET0T (Test of hydrogen gas)

TANTITTATHT TATTHT T ETSS oI = &1 ST Il TS YRI&T0 ¥, | TGl AT 7T

SRTS Jedl AT foeqiy anfey (Heprell afeReel HToed! Sehl e SRl FE@H
ST ‘pop’ ATATSTATET [T SATATHT T, |

qELHIEE (Precautions)

T IUHTN FHTE AU g | POP!”&/

b

6.

A9 FTgHep! TANT T |

ST A &l el A3 g9 |

fRaebT ATTdl AT THIG fFA9T Trer aere
HEEE R ROl

forarel SeereRr TwT god ¥ Sfeife aoeert Tur Age
T o+ TS, |

T W) AT TF ST g0 AT &TaTl hIFES gieed |

FESS Tt Wifdw utee (Physical properties of hydrogen gas)

BTSN WTd I3eM, Teeld T HEe &7 |

elgglSTd UMY BTdaTH<T gl g |

BTESToT T [AaqaHT £ 99X T, AI T qEF 779 & |

BTESISIA W] 253°C |1 % T -259°C AT 319 HFAITHT IR 8+ |

H, gas

fa7 16.3



TESIA WEHT TEEF UEE (Chemical properties of hydrogen gas)

1.

TSI SATRISTHIT AT JiATRaAT & Il g |
2H,+0, — 2H,0

S ATIHHHAT BTeg oI AT YT STEl AITAEw=T Ficiehar e |

C+2H, — CH, [\
S+H, —  H,S ETEgoT qohlEe)

qIfedd, draiaad, Ffeadd AME OTqe® eeg o Ial AAA[E F(dThaT TR
A BTEgIEe aATS A |

2Na+H, — 2NaH (HIiSaH BT3gEe)
2K+H, — 2KH (JeaaH grEgrse)
Ca+H, — CaH, (®qTH BIEI3E)

EESIoA s FH AlHRT oIl Jdl ardl AFSSHT TSTSET T a1 T
Ul FATSS, | AT ARATSSATE a1 ebled a7 Giehar AqATewg | 9 Jieharars
Eae 9fafear (reduction reaction) 93, | TTHT BTG aTcehl AFIATSSHI
TEHT ARSI FTATRAT TR AT TGS, T aTqel’s Sael IRTEEs | & a9
gidferarars eaa gfdfswar afaasr & |

fegwam ufafwan : ersgom Sifew® At a1 gfafear a1 arasr deEeae
RIS gd? WA oTq a1 qfarmardre Rea gtafwar wiHes; |

2Fe,045 + 6H, - 4Fe + 6H,0
CuO +H, — Cu+H,0
PbO + H, - Pb + H,0

FESIH WEH! ITWIRET (Uses of Hydrogen Gas)

1.

AT AFTSSATE AT [HebTed BTSgIo AT TART TR, |

LA TAHT TSI AT TSI T o3 amTees; | T4 TiehaTelTs erggita
A, |

ThCERHl SrddE] BIHT 2Tegiod ITEahl FIRT ey, | aTegod T AT
grafear ga7 gera ofad fAferg T e Tde &9 9 GEanT T |
ATRISTIR] JUMCATTHT BTESTT ATl HIE 3000°C THAHT ATTHH [Hiehee | AT
?%@WWWWW?'I'I'sr’oxy—hydrogenﬂame*li\df%g | TEATE LIGGES
W?WWWT@Wweldingml

1aiTer aer Jiare] abérr Q



RIERE LD (Oxygen gas)

SEaeEdrs CaTIYaTd TH AT T AAF T | ATAAAH (earael ArIHISAH]
ARSI T ST 21% Te+3, | FraTeTsge, Wie, S, H1 1ie T ANTheedT
T Free, fafder, qrir anfe sraremive dfeeear AfaeT a1 |

S S Y

T 1774 1 fafea It S freefer (Joseph Priestley) & TRTeT AT sTgS (HgO)
TS qATUR Ifedl e ATRIST 19 AU (9T 99 ATHgaT (Lavoisier) < aferat
TR TRehT T4 | Frd STFepel &TaTepl 9i 9IRTHT Usb ST AfeRIsiel gvegy AT ol
TR forT |

AT FET AWEE aa [T © -

qghbd | IRHTIIE Gl qRHTUEE AR ELCEl o

0 8 16 0, 1.43 kgm3
IR SfFasi= aqrs+ df¥at (Laboratory preparation of oxygen gas)

(F) ATIRT AN TR
ARATZE AAUATS TATS T ATRISTT T [ATehve, | T AT ATTHT TATTATHT
qreTtEad F e (KCIO,) @Ts RTINS SEAFTEE (MnO,) IURbh! IJTeA{qHT
JATSer Al Y T+, |

2KCIO4(s) M9 ke (s) +30,(2)

fafa (Method)

TR j
FAIEE (4 9T 5
-+
I
STEHFATSS (1 W) %
o B

= 16.4 GINTITAT SfFqeT a7197 fafer @ gamr 1=Y)

1GTeT oI UIaTE], GO Q



&)

JANTTHF fhareanT 2

(®) TIT THhT HST Bierehl TIETT Tell (hard glass test tube) AT =X AT GraTGaH
FARE T Teh ART TS SreAF3e AeTald |

@) e T@ErET e W T TolfrRr Sty agd e e |

() H@HT b IEET aal AR T I T |

(°)  OEIEOT FATRl H@IAIRT ART del dd FeblUY TATSHT TS THad |

(3) STATE AR AHT FIATS TTHT AR THAT Gl T ARGUHT (812 TR

BIEGEEN
(F)  TIeT WHARATS TU BIHT G AR [qe189 FoRANg vrearsdad |

(B) T IR AIAT (e AT Ferdard [H=orarg aarserd |

qRYETOT TATHT AT FH5UTeTs Tarsar et e ik | 79T ek e
qIAATY BT ATSUH! T SRAT THdrs e T SFT TR, | st
T qII9=ET 8T T ATF AT g AUHT THTATs qAfaR [aedqmd= T
TS AT STHT 575 |

g™l (Precautions)

1. TS Y IRaadrg T 38T S Y geshlqR e T, | T9ql Tal
TraTafad gfdteRar gaT s qT gfdtmawa et fataw f§a |

2. SURUEE TS A gTar At g |

3. 9 SR U TF ST e AT BTaTHT RIFE® gaaed |

ATT JART AR

TANTITATHT BTggsTH WIS (H,0,) & AT SEHARIEE (MnO,) IURHH!
Jateatqar faamee w5 sl = e |

2H,0,(aq) — %2 . 51,0 (1) + 0, ()

fafa

FIAF fHaTFHATT 3

(®) FAYIH T3l TR A3~ dH T (conical flask) AT RITGIT STSAFTES
TETE |

1aiTer aer Jiare] abérr Q



@) e SETEy S TR ST TSH T, 3 e, Sy g anfaars
SIS e |
@M i FAGHE TEEATT BTEEeT RIFTESATs [aEdiY A3ve deH FATERHAT

SIS EAeThl Tl B3 Tged TN TSR |

gtaferar AuR st e fAfers | 798 Hhd! Iraars aeHy S argue

= 16.5 GIVTITATHT SIFTHAT F1G FAI7 ACHT (ATT GINT ATLHA)

EUHr (precautions)
1. e AR AT FANTMATHT SUFUEE TS| &l eTar AfgH (air tight) T

SIS |
2. T99a wEAEr qoAHT THT o T BTESod WRIHTES AT |

3. 8 FFAAS STEAFTSH TART TIE |
sfeas TEHT TLTETUT (test of oxygen gas)

THTLTATAT STATTHT TUTH ATFRIST &1 FHT TEETT T T SRATS Foal ATLATHT ety
afex FAeRTAT ATl TSP SEhT AT BT HEAT oAST1aT e ATl AU FeaT T

I A AR B A I E |
/W?n"?’
)

ST s Ué/fﬁ:.,,—qqﬁ

fa 16.6
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RIER S Rp e UT (Properties of oxygen gas)

SIIRED UTeE (Physical properties)

o & 0 np e

AT T TGe M, Toed T @Red 678 |

AfRIST I gTaTA=T Fel el £ |

ATHRISTT T AT SATRTF ETHT s, |

ARSI I T gvg | I A9 [AeHT TITAT e FiAqTehar s@raed |
Al T -183°C | AR AGLATHT T -219°C HT I ATLITHT qRATT 873 |

TE@EfF OT (Chemical properties)

1.

FET ATqewdTs ATFISTAR JUEAITAT aTeal a1 AFTES ava |
ard + ARSI —— . gTq AFAES
4Na+0,——»  2Na,0 (HifeaH AFTe)
4K+0,—»  2K,0 (TerieqaH dF5e)

Mg+ 0)———»  2MgO (FAFHIETH HAHTES)

feraraara
g3 AAREH Raa®i T (a8 | 37 [aT ariT &rAiaa SF1ge a+ (It
HIFAHA THEIT |

2.

AITAETATS ATFISTADR] IJTCTTHT ATAT HATT HAFASS TS |
AT + ARSI —» AT AFTSS
2H,+0, —» 2H,0 ([T

C+0, —>  CO, (FETSTZAFES)

S+0, —> SO, (AT STEAMTZE)

4P +50, —> 2P,0 (FERITH UraTHFTES)

TS HIE e AT IJUEAITHT TeaT FIEASISARTES, Tl T 9T [ava |
BISSIdEd + AT — > FEASIZARES + T + 9Tfad

CH,+20, ——  CO, + 2H,0 + 9Tfa

(e

C,H,+30, —> 2CO,+ 2H,0 + qTfeT
(3fa)

1aiTer aer Jiare] abérr Q



4. AFISIAA TARSET FATHRAT T FEASISARES, THT T T (675 | Foiaesl
TATAIYATH IR ATHT T ThReb! AATATE AR ATERT 9Tfad I g, |
CgH 1,05 + 60, —> 6CO, + 6H,0 (21feT)
(THTST)

>

5. AT AehlEdd T FIAThaT T FraSIgaaaIgs, Il T 9 &g |
C,HOH + 30, —» 2CO, + 3H,0 + (21f%)
(ZATSA HAeehlad)

AT TATEHRT IJUTTRTAT (Uses of oxygen gas)

SASTEe YAAYYATH GIRaATAT AFRAST WTHRT FART T 9o Jeara T |

2. IIqe® Hlad aT Argd (welding) ATFRISTART TIANT T | TAHT AT oxy-acetylene
flame aT oxy-hydrogen flame T IR &+ |

3. ATHYYATE T ST AUH! [eRTHEEATS FAH ar@yeary T AT fidmeven
TART = |

4. FATIAUSAD AFIST TATC g @I, TIARIE, A=ANE AT, TS HH IT&T
it fafegzert TarT Mg |

5. e Icared Tl AfRISTHHl TART TS |

=

HTSH (Ozone)

AT AT SATRISTART IRATY AT Tl (el IS0 T &1 | XA AALITHT 9 Al
T el fAdr 3fawg | GIare AT qRTASTHT fRRurel SHTSiehT STeTs Iehtux sAferTsTe
YTHTT (nascent oxygen) &% I | ARSI T3] AU T UIET YTHTI (nascent oxygen)
e TSI 319 (O,) 78 |

0, RETH BT, 0+ 0 (nascent oxygen)

0,4+ 0 T FAROT

> O5 (0zone)

T (AT AUHT AT AATIF ATATHT ATHISAR] FHATT HISAHT STHAT S AT
e (T g7 | ATHSAR] THATT HUSHHT bl TN qecls AT dg Ai=g | a1 T8
JeATH! Aeshd TR 25 3f@ 40 km TF HiATH £ |

IS dgh A& (Importance of ozone layer)

ATTHISAHT TEHI AT deel GAATE ATI ATIH9T TSI [AfRurers A | Tae
& FAATT ATI BTN [afFTves TR Taeasd qTST TSad | I Iq Tels
TeqT HUSH (protective layer) A= |

a3t T iare] apérr Q @




(F) AT Teol TETHN HGH ¥ qTIR T qrael TeT Hea o o fare T &v, |

(@) TSI deol JATHT AUHT A T AT TREAITF Tgiaars ANaT TednT T |
() AN Jaol qREdE Jureies [qead gaee qarss ¥ gried JaerHl e

TEANT T |

(&) AT dEel GAATE ATSH AR GRTASIHT [ATF0redTs FRR AHae I 37
SEaE&HT BlMeRE [afdudre g o INEEae g3 |

IS TghT @ (Depletion of ozone layer)

THATT HUSAHT AT T8 Il §a AT FRaATeTs AT dehl grd =g | i
qedrs famTeT T H&T /AT FARIFARIEET (CFCs) &1 | a9t 9q1e fHarger seRIed
(methyl chloroform), FTEA ZI@FARISS (carbon tetrachloride), THATEA FHISS (methyl
bromide), TTEAISTHT ARTSE (oxides of nitrogen) TG THTAAEE afd Tl [T
PRE T g | AT JURLITEEH] AN T [ frlarerT Thra=es arAvS T
fAferg THATT HUSTHT WS ¥ IRTASTHT [hRUTHT JUTCATTHT faogae TR FA1ie T Fee
AfrRISTTHT 9RO TR TSI qeedTe 7% TS | TS| Jeehl (e AT 219 g8 Siar
TS| TEHT @Te (Ozone hole) T |

FARTFARIBIET (CFCs) o TSIH qgehl [T T gfmardrs HeAfaiad IaTe<orar
IETEUH G

CFCl, _ UVrays _ CFCl+Cl
Cl ClO +0,

+ 0,

CIO + O, L Cl1+20,

S g gTaHT JEIEE (Effects of ozone layer depletion)

ST el TEel TaT GAATE AT ATTHIT TRTTSAT [ATFUTEe TEATH TTEHT HTESH |

TGS ST AT AfqF Teemars (Merdarad aREe 68 TATSS,

() AES TATELTHAT G4 F@T : GRTSTAT (b TaT HITHHE! ATET Gret, Forera=
EAHT AT A TS, | T STl IR GTed, 9T T, Sy Hed
AME &7 | TFH AATA GIATH T g TRAEAT 9 IR S, | ATTael
YTARET JUITEl FHAN &5 STvg A SasTlebl ol &THATHT 219 A3 |

(@) dte famamr o @Y : RIS fafEeureRT RRe Arafawaret FigAT e TS, |
Frafasare! JehTeT FYAT FRITHT I a1 | TqA &I BT FcATGAHT
FH ATIF |

@ [a=iTeT cerr Uraie] abéir @




(W)  ARHAT qlg : AT dEel fAATITS el AcATa® GY ATINIRT TR TRTASAAT
[afereures gl HTATHT JEEHT ATSSA | Heeasy Jeldl dahH dig g s, |

(&) urfefeafas qoTelT @Y« ST dgdr famTeTer arfieafas yurmetrer dwadrs Jax
aT ga1 qTifeafas qumel sEedfed £ |

TR TR :

(S aV

AT U & Hic B TUH! BTAT 7 ATATFT dhATEd HETHT FARA TR

(@) dleerd=aT afed fedrarr feS®r AT gae Teeee 5 T 65 99 318 He1 SIS
afeurd wEREH G, A ardr ?
(@) HIFEHT A@HT HANGg, ATTARIE AR STl I AleTadl B, [T 7

AT TEhT GIETUT T af¥at (Ways to protect ozone layer)

(@) TSI qE [aATH THE BRI FARTFART BT AU AHR] TANT g I qT
ATIAEEHT TANT FHH TIS |

(@) FARART BTee TAN & T=AH BISSIFRT bl FANT T Greanied T |

(W) ATZETTIHT AAATE ATSETAR AFATISEE (il T TG AN FH TI, |

(&) UEIAaH qRTdEmale e qan ATgAawdl TART FH T [ Fan Aradesdh!
AT FRTSS IS, |

AT W@ (Nitrogen Gas)

feraraeTT

HTAATFT BT ATIHISAAT TSH=T 83 ATATHT T3 T FH AT T TF qTAHT Feal
AETd ©, TEYAT AT HF giagedra @rsit Tt |

¥ 1772 AT Daniel Rutherford @ T3ar MtwT & 9T @CHT 90 A= ¥ 1790 AT
Chaptal & T TTHH ATH ATGITT IR 9T | ATZEST AT TR JAATHT [T
T 2T | AT T ATAT FAEITHT A% acd a1 ANTeeed T Fiaiehar Tad | Argars
T gLl T A=Al qre+ Yifed, $IgH (enzymes), RNA, DNA #GHT 9157 |
TE TR FET G T @IASTIITIAT 9fF AT 19 AMTehepT ®IAT Tgg |

YT RTETATHT ATSE (6| 7T a[T3+ afaT (Laboratory preparation of nitrogen gas)

TATTLITTAT FTETH AZer3e (NaNO,y) T THIAH FAR13E (NH,Cl) 0 fHorars arr
'EﬁT'r <S{"|I‘$r Adiue Adlgglsid YT Iz |

NaNO,(aq) + NH,Cl (aq) ___heat | N, (g) T+ NaCl (aq) + 2H,0 (1)

[ar=iTaT oo Uraire] abér Q




TANTITATHT HITSTH ATZe13E (NaNO, ) T THIIH RIS (NH,CI) HT [A=orers ararar
I FHTs qdUR ATgaled A aq8s |

fafer (Procedure)

T3l el g TS THRT BATERHT T T JH FISTH AT3dsd T T R
U THIIH FARISSH 0T AfEvs, | I9d MAOrET e T 50 ml SIfq arr TeR s
TATG S, | ATbT FTRIVEERATS (AT @Y ST T TS g, | o4 (qurept siietelrs
foeame qarg=s | fasor qrorafy; Argde e e | ST TEdrs Ol e
faftrgrr e ST ST i, |

Eg™t (Precautions)

1. IYHEE T Tl g Afgr g 7 fsuar fawair aarsTis |
2. 39 THIMAH FARIEGS H9 ATIHHAAT 5 TAFHT IRUG g9 (volatile) TTHT
TATSTANT & FATIAIE |

TR TETUT (Test of the gas)

FieReH FRAGIHH Raadrs W TRIT Garsal aidiers, T dwddl Tedl T3Sl
afeurd g7 | IHA Tedl ITSSTHT el d1dT ITH1 T THITAATRT T AT 9 T AT
STFRT STUHT T AT 5 &1 91 faeepd fasren afereg |

(F) ATZEIAA TUTEHT Wifaw TUEE (Physical properties of nitrogen gas)

1. AT AT BEM, T T @M &7 |
2. ATSClSTT T @TaTH<l gl g |
3. SIS TTH el HIEATHT THTHT e, |

@ [a=iTeT cerr Uraie] abéir @




4, TSI 9 T §G | I A [ATHAHT F TG e |
5. TEaIed W ATh Feed ¥ dEATS Tod HEd 90 T |
6.  ATIEISH WY -196°C ATIFHHHAT AXA T -210°C ATTHHAT STE AGLATAT TR 7 |

(@) ATZEIA TTEEHT TAEF 0T (Chemical properties of nitrogen gas)

ATZENH AT T G fAfswT @& &7 | a9 9% qoaeedd afwd gtatwar
TET | FET fadT sraRaTAT g fataer wardwT giatwar T

1. ®RT 450°C ATIHH ¥ 500 atm ATTHVSATT ATTHT AT IAF (Fe/Mo) T JUTeafearr
AT BTSSR FTdfehaT IR THITAT T JASS |
N,+ 3H, 450°C and 500 atm 2NH, (THITAT 1)

2. 2000°C 3@ 3000°C I ATIHHHAT fG=LAT =TT (electric arc) AT ATSAISTAA ATRISTAIT
TAMAE FqtRar T ATSidd AHTee aass |

N, + O, electric arc 2NO (7'11—5’?;_05 SESIESY
3. ATSEIS Y HUH HISTHT RNHGIH, FTATGAH, TATHIAIH ATTE ST a1 Tl
TATIET MR el 7 TEwg ¥ aTqal A15d5E ass, |
3Mg+N, heat Mg;N, (RITHEIH AT5e5e)
3Ca+N, heat Ca,N, (FIHTH ATZLEE)

ATEEISA T IJUAIRTET (Uses of Nitrogen gas)

1. ¥Erafde Aeded AENTE IR T =ed THIAT, A5ids Uiae S=r e
AT ATSarSTd ATHH el TN g7 |

2.  ATHhIH GHE faUAeTe =g AheAl Argared Wrd A |

3. [aoTell axilehl Feaiad HUHl TSAELAD dRATE STeddld Ad Fealqa ATl
T A3, |

4, XA ATZIAAH ATTHRH -196.5°C TR THqATS AR (refrigerator) FE=T IT+
TANT T, |

gRaiar aoref

TSI TEeTs GIATE ATIT URTASTHT (10T I T&TT Teehl &THT v, | TXAT =l
FRUT & BT 7 AT T8 gTaeT 9Y JUR G | A AT qeebl AR I A ATIIAF
B\ % % T ASA BB YL g 7 Fraele, TAYABT JAT A faiq= Tebreehl Ficl
JART T T3l RUE TIR el |

[ar=iTaT oo Uraire] abér Q




Sl

1. ﬁwmgmﬁaﬁmt%%@(\/)mﬁ:

(F) TARTETTATHT TeAHT HeT FH TRTIATS TATY ATFISAT AT TG 7

()  KClO, (M) CaCOj
) H,0, (%) Fe,0,
(@) TARAGIAATE AFITAGT Teal FA AR Twg, 7
()  HRAEIH qT5de (A HNAGTH qTgdred
(3) TTAETE TRES (%)  TITHGIH AT5d5S
(M) qHET eTEgeAars ardl giqel ARITSSHT T313al darq ¥ Il a7 | I9
gfaTars & A, ?
() ETEgiad =M fewe
(@)  wferead (%) FEHEA
(&) AT q@ faereT T qer W &4 @l
() FARTFARIBIEA EECE
() d>l°i"1€l$6‘lch‘il‘$s (_&rr) SESRESIES ESIES]

(3) @l 313 IR0 TH FF ANTF IITHT &7 7

C6H1206 + 02 —> e + Hzo + QT&H-
& CO (31 CO2
(%)  CaO (%) CaCO,4

2. WU AERE :

(@) ATSIH qedrs Y&l d8 A, |
(@) BTSSrA ¥ ATRISIT ATEATE 9T [geamd fafaere e i, |
M T wfafes fewmemr qusr &35 afed ® aletesd! 3 |

3. o qEH I e
(%) TANTATATAT BTESISA T AT YN g A GHIFRT TETard |

(@)  YANTIATHT gTESIe 1T TATs AUl TS TR IHRT =T a1 Iad
T g faagHd =RUdg ®IHT T8y |

[G=ilaT aerr Urare] sl Q




(W) ATZEISTT TR F AR TP 0T T Bl ARATT ITANTATEE AR |

(})  TUIEATS F T SRHT (G 7T eTgS o 21 aT 2rgd Il AS+ [GgUHT
FHH I ANGg S, AElerd |

(3 [FAfafad TeTdET aTegIeiH! T[S Talehar gal & & Ta1d ava ?
Al A FHIHUE G AETard |
@) dfegd @ ARs (F) BleHaH (3) Bivd ATES

(F)  GARTLTATHT AN qATSH [dig qrerT F0 TR |
(@) TAETTATAT 19 feur afaqsr aersq fata Feated 9o THe

|

(W) ATRISTRT F AR AT IO T ARATS ITANTAT TETET |

(W) TUTEATE Bl 7T TRAT fagUebT W1 AfRst &1 a7 &g Il s faguar
FHEL I AN, AeTard |

&) frefafed gardEn afes e Tatafae gfafear gar &7 &1 ey
g ¢ i g FHEREET deleld
() PITAGIH () &raq () fram (%) TABIST

(@) TSI T8 & &1 ? AW (AT T SAHI FAA g, THIHLIA T AeTeld |

(3) T A TEATH AT AT TEeh! HFT TeTeld |

(€) THETHT gga Ul fafrzorer wrmesr ger fHER 9+ & | a9 qergars
SAERITAlE G e |

(@) TATHN FA ANTHT JFATE ATG (AfFR0E=d! AIAT TG AT TR |

c

TR HRU T GATT Joeid Tl |

4. TEF TEAMAF THEHIOT O TR T T TR
(i) Hy+............ o H,O
(i) Na+H, T
611) N —> KC1+30,1
(iv) ... +0, > CO, + H,0 + energy
(v) CgHy,06 +O, RO +o + energy
(vi) Mg+0,
(vii) P+ 50,

(Vili) Z0F oo,

a3t T iare] apérr Q



diq X 31dIq
(Metals and Non-metals)

grar afvafy fafaer yepre Terd arevsd | AT TRTdWe FE 9ETdEE O g1 | dwads
AT, ALLT T AL T AT aIHT (AT T Alebreg, | ETHIS ST, FALTET T AT FeIehT
AN TREERT B | AR ATHL oTqebl FANT a9l &8 qURl Tews; | 3 JTHRTH]
ATSTR ST, ATAATAR FTEH, [agAT ITRT ATMG TA3T aTqehl TANT &7 | aTe® qg

EUHT AT AT JNThed] THIAUR 9 & g7 | BTHT IIAHT 9 a1 (FeTH) g
g STafawaredl ARG (chlorophyll) AT afF oTd (FIFHGIH) ITgwg | Idel dTH]

HATA B F7 |

fearsemT 17.1
fezuaT o s@aiaa TR dTH gEH I (TR -

1. ®IgHT FoET S@ISUH a5 & & aIqare adadl gq, oY 918 Jdrsderd |
2. dUISd W [T~ JehRaET arcepl ATH 2 [l AN I Tl |

[G=ilaT aerr Urare] sl Q



iRl ATHTA TUT (General properties of metals)

AT UEEdTE HiTqe T ¥ TAATAE IT07 T g5 qEAT (979 T

(%) TRt Wifa® TOT (Physical properties of metals)
T[T Hel AT TUEEaTs Tl (oA IETEUH G :

NEISED

Good
conductor

Sonorous

Ioa I T TR

GIEER
High boiling and
melting temprature,
AT A SE& foreT amn
gt e gt e
Ductile Malleable

1. e @Y amEr saea afFo |
fearweT 17.2

AT AU 27 FIBHT I, ATH FATHHT [hetl AT ATY, ATAIHT T, R,
HTeRIATAF! T, TTHT, FISAT 7 T&€T THAT TIHEIG | s ar sfsrmasat
fRTTHAT IFT TEqATE FHA: FA FST JeqATY TGY UI2T §4IST (hammer) FT
AEAIT RFITTEI | FF F o] 0T T 7Y T i FF qeq Ihg, sraeia T
AAHI ATIAFTHAT HHEIT :

forag wman s &7 A forezr gfer awq

ST o7 faaar Az aTdr gvsn W Gehe, P el AT faaar afhead |

[ar=iTaT oo Uraire] abér Q




frd? el orar ST g9 aTqehl UArs e (malleability) WS |
ATfeATieerdiel Hed HRU grel AT AR Hellqe® a7 (metallic bond)
TTEIHA TIAT ITHTY bl GRATVAIS IS ST 2 |

ITAATE qATgR qTval AT qIX SIS Alhes |

gy 17.3

YIS HelTH, TTHT, ATHITHEH AIfaerT AT ST 7 SETHUH e 7 &1 ad ar
ITAATE T=HITY TATSUHT Gl | AT ITaT ATt TITHT el TR gae | T=hIaT
AR FATSH Ak aTcehl IH [urars Shdafadl (ductility) A | STHfdderr qer
FRUT ITAHT IIHVERTSH A Heleded av€ (metallic bond) TETH TIAT TLHTI
R ITHTIHTTT TS S &7 | I IRHEE T UHAHHT Alorel ferete
qF |

gTEe faeda gares o |

f@areTT 17.4

gEoNET FTEA, ATXHT I T GIT AT T Fgeier | | — |
ATHT [T @Y e TT GHATE TSR | AT
FHT BHFE AB EFAT FAA: STANTTAF AR, A B
AT, ®ATHF [Fer Tfd Feqenns qrearen IrE

TRTIEATE X7 THEI | T T e AT o Fo0, HAAHA THEI | FF qeq FGaT
el qom, T A g1 W T q€G FHGET all qodq, A A & |

T [ IRATHT dedl o, A FHhIhl Iohl, BIgel AN @ aeebl [dedd
IRTIHT T gead | AGATE (pd fferg fF arq faeder gemas gar
AT fAEAHT FATAF g | aTGRT TEHIHAT Tq= ¥ A TAa g |
g faeerT Feas ga |

T ATIRT FATAH g0 |

ferarwaTT 17.5

FATHFT [T, Tt T#1, SATHIATAF] GTaAT, Gfeae, FISHT IHT Tfa qeq TFT
TR | F1eT ar SIfsrsTaF! (ATTAT Ht Feqers ardTer TR gIET HIAT At
FITEHT STITHT T AATITEIG | AT TF DIAT AATIT HHI HIAT ATl 5747
U BIYT EEIT |

[a=iTeT cerr Uraie] abéir @



AT T SIS AT bl GSTF 9 I HTqewae a9 o | G arefers
AT GATAF ATTwS, T AITIATS ATIHT FHATAS HITw3, | T[T TTHTIAT TqA
T A TAHREA g |

5. eqarg fuagr faim g At 9o &0 |

fearw T 17.6

gTqaTe AP GIST AT [Iqgiq | AT Sreie R qgie | Feat rarst sy,
G | FT TETTg AfeqY T fEnemAr awgd gediwt ST qAqr a7t
FETHISTAT GATT T |

gIqaTe Il Seel, UTdl, Hedl ATadrs fehrsal fag AErs Ase | arqewl g
9T S AMARA (sonorous) A |

6. TI:SE 4Td FST 7oA |
ferareeT 17,7
TIHEI | At FEqATE FHA: TR, FRT AT FATAF] [FATH FHIATRY FSTIA T ATHIART

qAETIT THRIG | T Al TG HATIT BRI THEIG | TG 0T T7T qAE e
# Fedl qRUTH G T, AR SIS gEqT THEI |

feRaTeRaTIaTe BTHATS TS g foh WInSTET a7 ST grar | vars afeet e,
PIATH T THATSH Afkad | AT AH g A faders afaer #rad, #rar
THATIT Alhg, |

e T T FST gaA, T © HSAH T Gafaad | A7 o1 " grgr T FqFhe
AT e Afehes;, | fexr Aarq AUl Ferawar FST 9% & | T B a7 A
qf gred, e ¢ AT |

7. UW:SEl HTdEER! TWeAd dashd (melting point) T S¥H d@eA (boiling point)
W T
T JRHTVER o AAdT ATHT O 8w, | G YTA-STET ATee® arear 7wl
T 9 [T T a1 H (melting point) T IEAT ATIHH (boiling point) ¥
g | 9T éiéllcl‘c‘a(c\ct;l I ATIhH (melting point) T I¥A A9 H (boiling point)
FH g |

PIRED] RLGIPIEED UT (Chemical properties of metals)
1. TI:SE OEEd FIEET Tiafsat TRY & JFaiEs aTee |

[ar=iTaT oo Uraire] abér Q




ferameniy 17.8

faFaT®l @Eraar FATAaAST §IST IHTATE THIAT TACAT FIeqgie | qaat
FITATGaA®T Iqate (APt @RI It qRIeTur AT TFAT T8I | IFT
GUHIF! TG T T SJqATHT TR AR G @ TAGTT TAATE FoATTIGI | IFT
AT SITHT FHA: AT T [Heql Fold7d §9¢ GargT 7 T &1 TUET0T X7
FETTHAT GART T |

ITAEE ARSI FIATRAT T ITAH AFTSS TASSA | AT AFATSSe® ed
TUTHT g |

a1 + AR > dTq ARTSE

4Na+0, ———»2Na,O (EISTH FAFTZE)

2Mg+0, ———>2MgO (RT{ETH HFEE)

4A1+30, ——— > 2Al,0, (ATHTTIH FFTZS)

4Fe +30, ——— > 2Fe,05 (B THT3E)

2Cu+0, ——»2Cu0 (FT FAHTZS)

afer aTdeEs fthdaT SRt TEEHE JAfRar TRY adat q9uT T EEg e e
TS |

fearF T 17.9

UIT GRIGTUT TANT [FFFT FEGIFANE ¥ [Tz | TFT SIFAAT TNATGTH
Rt 0327 I TCTEI | FEAXHT AT TlATFHATII TAET0T AHAHTE FTSGIAT
TG [AeFee 97 GLETUT AT FATATREH FARISEHT 0T (575 | Ted [raraherq
HTHITATH, AT 1M ENTAT TRY ZHEI | TATHATIE fAehadl FEgiaT aresi
'7??8-7177773'37?{:

ard + [heepr o —— > oTq qHTES
Mg+ dil.2HCl ——— MgCl, + H,
2Al1+dil.6HCl ———> 2AICI, + 3H,
2Fe +dil. 6HC] —— 2FeCl; + 3H,
Zn +dil. H,SOf——— ZnSO, + H,

Mg+ dil. 2HNO;——»  Mg(NO,), + H,

[a=iTeT cerr Uraie] abéir @



3. GferT aTad THIEET AT Tfafsar TRY Tt SEgiEaTEe (SehTe) T ZTeg oA

T S EEA |

ferameTd 17.10

Q2T GRIETT AAHT FE1 T (AT | TFT GIHIAT AT, TETEFH a1 FTIeaaaqHhi
Q32T 71 I ICRRI | FEIEH! @I latearaies q1e79r Fdiag gEgiaT
e fAfeFes 97 qRIST0T AAAT GIqFT SIS &7 | NETaH T #JTeadq
TEAT TAlHT ATTEEATE AT GTAH TAgad | AlAHATAIS TAFT &7 FESTHAFATZS
T FIESIAAATS qRIETUT 31 |

@ - ifgyH T qrattaaH g Alq Alehd g AUHT ITHIHT AT [aehie

g 9% |

foreTia T T aTad! eTege™Iss aqrs e |

AfRT ard + Tl —— > o7 BTSgIAFATSS + BTSgIoT ATH

2Li+2H,0 — > 2LiOH + H,

2Na+2H,0 — > 2NaOH +H,

Ca+2H,0 — > Ca(OH), +H,

2K +2H,0 — > 2KOH +H,

arq T aa@ﬁa w{® (Differences between metals and non-metals)
gTq ¥ AdTAa=Rl ardrs MFTaR 2N ®9AT Jed= T qihag -

&9, | T

)

RIS

)

EBIG|

L | faez qmar aersT qo

fe? 9rar FATsH Ak |

fra? arar aAraT Elebe |

2. AR ATHT AR A3 | AT ATHT dR S\ 13 TR ATHI IR T3
T Aleheg, | qfepas |
3. |fauder ArdEE [EEGEINCIE CAE N fagqPr H=AF T |
4 | qraer =TerEE ATIH FATAF g, | ATIHl HATAE &7 |
5 |SwM o fag |39 S £ | qAATCHE ETHT FH g3 |
6. |@emad IIFAT FST grgd. | ITAAGT qTH grgd, <
TAITST b | THRITSH ATheg, |

[a=TTeT cieIT Tiare] abdir Q




frarwenT 17.11
HITY qISAT AT THT STTTAT AT ATITHT T THEG -

TEEfR o1
afasmerTn afaferar | o gfafear | sy gfafsran
arq
EEIN

HAWE TR ATET AT Fal a1

Aqa aRR g fafae yeeresr Sfas frarearaes fafra Eaar g==ras T ai
FET aTq Al AETF greA, W ¢ AIfead, WEadH, GO, Ffeqay, Held,
ST e | A7 gre fafa geReET @rEdaTder HregHare gl SRIRHT O A | AT
ATART AATTHT | TR [HATHATTHT AR T, | IITETUHT ATNT WAHT FATHRT HHT
BaT TFAAAAT §73, WIAHT FITGTH T UISAAHB! FHI 2ol HIHl g8 AATHT §7 |
IS BT 3 @I ATa9de 9T ATl ATRT [ el FTqehl FTFHNT 9, | T4
TSHT BTHI AITSAY, TISad, BHGTH, FMeGTH T FATHET Jid, a7l qr9e aTeaAr
QAT RTEaT T FUIST T ATLHT LA SIEehHT AR I T & |

. ITHTERATHT TRl T

PIGEICIL g AT AT AP | FHIA AT LT g
EAEC) HAAY
1. fo=arer fage® | 1. HET RRHET . HUTA B
(aﬁ:tmﬁ‘iﬁ sri%fﬁamm R s
forg, areraer T3S, | N
i%‘? C i;\ 33'
P . YTORNT gradfar
. HIHE TeHT
forg, TerTET, . g e A EEZILE
T, ) . 9@TdT a7 are
’ Tt 1) . YTRIEHT HITHT Yifa, S
DNA, HATTARTH R
- TV AaT, TaTel Aty fwior | 5. TS AT s e
mﬁ{g; 1At T | T 8% IHT AT

ferepraraT TEanT T |

1aiTer aer Jiare] abérr Q



BT, fer&areT g STl TRIHT THIHAT Anemia
fag arfe waTHR TSI TATATR ] ATHE AT ARG, |
gL T . TP FHA RITHT
2. HTGITETE qfy | 2. FETHA AT DNA | aropre 9o & 9
FATH I g, | ferefor T4 | SATIYYATIHAT af
. TH CATAIYATHHT F&ATS F7 |
TEANT T |
. TS TRBT I
gfaerdT erear T
TATSIEG, T Fvoll
JATETHT FEATT
e, |
IRRHAT ATAYAF ITRbT BT T Hyponatremia \TH&E
Tifea afce HIATEL I 2 I A |
IHE AT &l | AV AAT FAAT | o oragepy apefiver
2. agaE Afafe X | wrEaefrar Ta
|, ST dATedre |2, qitedqHd &1y T (Muscle spasm)
afq difea g Aigaefep! # Har | TS |
TG | LRIECIEEIEE S . TGN FHS =T
& ¥ AAEHT &
qFS |
1. BTHT RRATS . BTHT STIRHT . OIS FHHIA
= qrarraad qrETTEaH axed Hypokalemia =TT
wAg, AATe, garereR AT, wiggelr | AT v
qaTdeTe Yred T Fd &Har Hataa q2m | FeTa 7 |
Tichee; | FATSES, | s Es
2. T, THATHTET, TG TGS FHSR ST T Wiy
STeRT ATHT, T4, g fdeT FHAR &S |
TET feare af feTTerraT gt
qATTTH I T | gHaTe A |
afereg |

[a=TTeT cieIT Tiare] abdir Q




frarwenT 17.12
T qIHT STeqqT TFT SITETTAT TAHT ATITHT G TR -

AME FETESHHT AT A1igA @fis HATH Feqr | @fgmw | qeras
ara

A TERAT TATSA RISaT
FHI AT TERAT g A

A (Pb) T UTN (Hg) & UM AHTHE E@X (Harmful effect of mercury and lead)

ferarwaTT 17.13

HAFHIT T AGHT GANT g7 JEGeeh! AT AT TG | AT EMGEE AHa FALIRAT qawr Tt
FEAT AT GTOH, STAGEFRT GiAT T G AA GG | TFT GHIAE DARART AT
FETHT TeqT THRT |

AT (Lead)

TEHN YANT TSRl AT, T, Taitaan gard, fag e o, fearadt qrem arar
ATEHT &7y | BTHT STRHT AT T AhRICHE qAY Tl | dgel IRl JTASET I
FFHT &l TS |

ATASTABTHT THeb! AHT A=R] Rl TG1 5, | bl BRI aTIehl e, U T, TAHTAAT
afvadd A3, THTHAT 8 (T feadn) Afesk faem T8 fe awan faar |«
AT TET ETSHT M5 | T &l TAHT T T T FMATAATE AR feasane

oo TG | A BTSe® A FHAR T3S, |

T (Mercury)
qRIeHT YATT THITHEY, SARITHEY, TTTATEE AGHT E75; | BTHT STERHT TEHT T ThRIHE

) =3

FHX FA | URIH [T AERATS BTSgRIARAT (hydrargyria) F9aT WRELRATTASH
(mercurialism) 9w |

1. ORI T 9T [AH THEE ava RIS T AEH] HIFA g7 9 |

2. U AfiTeher AFETSHAT AT TATSSA | TR TRT AIARHT &, T T e e
7 FHSIR &7 |

3. U AfTeEwd (HIET ¥ R Afq TS e |

4, ORI ANTehese] THAT TEhT REEATE 38 TATSHA (BT TRIH AR
AT (placenta) aTE AfoTer fg@ T RTeTT gig fasbraem sl 9aR TS |

5. ORI ATl Rt Aieqsh faerasr 9f TepRTens 9ar qTe |

[G=ilaT aerr Urare] sl Q




Sl

1. oo awees @ I Bw e () e

(P)

TAHT HE FA AUTAH] I8 &l 7

TABT HEH Bl AT T 2T 7

() A9l Fe=ATAR

(am)  afeer g

() AR AR AT aATS T Alch

(%) fraz qrar St aArsH At

TAHBT A e dTc BTHT SERHT AT BTABRE G ?

() Fe () Ca

(T) Zn (%) Pb

aTqel FHreehl YATE T g | gl T8 Ul q&d R AR A &
2l ?

() ITqTHT T|AA SARA &

(A1) ITTHT Sola]q [ &¥ar g1
(%) ITcHl ITATIHN ATl I 997 g

(%) ol GTATI =ATAHT &

2. W{H QORRE :

(k)

(@)

[a=TTeT cieIT Tiare] abdir Q

e TOTEHT ATATRHAT A1q ¥ AT

mifernfafadr ¥ efaefadr



FILUT ACTEY

(&) arqars [z ardr } qY arR aAarsd afhes; |

(@) Il T T IFA (a5 I &7 |

() FaTHiraTs TRIIFT THITHE TE@HT e fEea |

AT JIAHT ITL ACTR/

() eTdewed! difded TeEd T TASed |

(@) ‘I I GATA® g1 A Il FHET TAIIT T Alehrg, T e |

() TqHT H AT @Al O TErAfTE GHEE e TR |

() A AT IR ¥ ASA I qoF §5 /T2 ATel AHRICHE FEY A&Tard |

(3) WA TERAT ATt AFATArET aTae Arde a1 qar el

aTd weH (Fe) SET (Zn) | FISTA (Na) | drarfeadd@ (K)
g

1aiTer aer Jiare] abérr Q



didd I IADI Adfoibes

(Carbon and its Compounds)

FTaAh! =T (Introduction to Carbon)

® qUIEA HIIAT, LA, MA AT ISTATRT T ? I@H! WY e T *edt g0 ? o
FAE TART Fod, TARA TR |

FIEAT, GATEl, T AMGH T FAT &7 | AT FETATE TTH gra | ‘FTad’ Mea AT
ATITSTE ATTHT &T, AT A Tl g, | TARIT: BTThT T Fleil g, T TaTHT roAe g
T, | FIEAT TeaT FIel AT AT garel QT qd T Feh1eT qid ik | afq &7 a&q
ATeRT Al HEAT AT gaT (A, T TelR ATl AUH! 31 TaT HTAl e A AH TATAT
FTET T AT ATET &7, | BT AIHes FIamare W avepl o &1, IhTse et
AT TART TNREHT B | TF TR BT A TG ANTehebl HET q<d TUHTS TABT
HHAT ¥ ITANT i SATIF HUHI G | FTAT Tl AFTH FIEAT TG T &l STHH
URATIH HZEAT 63 IRHATUIEE AR 12 &7 |

ferarerra 18.1

FIgq, eqidl, Mo, Afeqerl forg, qerfya T@FT F1ET oF AT THT TRT FIETH &
TAT 7T TUTEEHT JICAT ALTTT TG |

FTEAHT Glage (Sources of Carbon)
AR IAMETUEEHAT FE[a (9= T

3T ATe’T el gal (Hiehes, AFel aTeal i HTell gatel Jeal ATss | o1 garaar
FIAT VR I=g | TGl 9T & gal, ], dR Afg Fradd arq gq o, qT IIere
HTLTHT FIeTTehT ATAHb! TFTAT FARA T |

T TR A=A bT STTHAT BT (AT TehTeehT ATNTehehl &qHT g | el
FTAAATS AoId AEAEEb] FAleehl ATAR A | BTHI @ @I, dEMST FIST, T

T T FAT, U9, G AIieHT FTETHT AR TEHT G | FIEAAHT el G AR
qiferepraT feguest B

a3t T iare] apérr Q @




e GIRTReRT AT

FTaA dcahl TIAT

M (charcoal) Si€)

fexr (diamond) | @iSTYETIE,
ITRTS (graphite) | G e, WAHeE CO,, CO
TR (graphene) At

qTSICE Aifirw PIEUlTE AT e
Hgal (coal) FIEA S, ATSHIETTH Frarersge, e, feredr qard
At (sooty) FIAGEAEE (TS : CaC,, (e, forg), Udre, Afear, faartaw

AT | BTSN FHIad ATHeE

(=T : f9, 299, LPG #fe)

ferar®aTT 18.2
#1E T (AT T4 g7 5= FIT qH0TT T |

QT FIBH! JHTATE ATAT HAAHA THEI | F TUEA HAT TGHT T JIGT THHAT ?
FEAAT SfTFld (AT T@T ddree Jaqeidd T | ATAEH i I T aremn
FeAr qREAAT AT FAAFA TR | [AAFT T FEdT gar FSt qrear sy 2 fawr
43T JEAT ATIT HAEATATE FARIRA (caramel) 7w | (AT darde qiar ait 1
FAT T AHST Teer®l GRTHATE I ARFIA (sugar charcoal) A7 | JaxT &3 T

faT #1775 w7 FOH T &5 |

FTaAHT TN (Nature of carbon)

FTET U (G900 JhReb! FAUTATA AT &1 | THP! GTATIHT TEhl BATEN TARAHEN

TRATET TAFT AITAT oA FETHT TehT 7 | FIAT AT TATSH AT FeAd
TR TG ¥ FARATET FIATAE T TATSHH | TG FTaAH G =N &75; | T
FTITR! 7Y O] FRIT ETATEH ATET HEAIT ANTF TAqT ARHT B |

(%) aTfasEd (Catenation)

YISl e ATR e Ao @ HleTel=
TR TP ST | aY TS FIah!
URHT[S Aehl BT IRHTIRAT I vE
g TATSE ATHT fFehT (chain) TATST AHTT
TUTEATE FATTEATT =S, | BT T T
FRUA A, Yrad, TN, qiAraarged

&

|
S
H

H

L
T
H H H

fa7 18.1

1aiTer aer Jiare] abérr Q



FARTEE ATTE AANTAT AT SR el | BIETHT TTT RATTEHIT T IT&T 70T
AR FTAAIHT AP T AR & | THT TATIT AT BTl ATNTehebT
HATT T Fad AT T, TAATS Fraieh TATITAE (Organic chemistry) A |

(@ uAeE (Allotrops) T TR (Allotropy)

BTHTCT STl FTAEEH] HIaH TTATS AUHT bel Yard I &l, J&d © 5T, T,
et fex1, UThRTgE Wfe | AT W qETd FrEwE fAfae w9 g1 | a9rs Tdew
(Allotrops) STF¥¥g; | ISR 3T HifcTeh T[T AUHT TFd TTAHT (AT H~ BIATS TATTH
A ¥ T a1 Jisharars Taredr (Allotropy) A=, |

FHTIART TATIT
| !
v | v !

YTRTSEHT AT FARAA dlvg TGS X TSl FAdRA @d g a¥ [&<THT
ST YAAT AUH ARHAE TARMEwE avg qATSS | Ta8el JThR1EE a9 <
forgcer qe=nee &l | O 6?1 F=reres 2 |

graphite diamond

FraHT Wifaw 0T (Physical properties of carbon)

FTAA S AFEATHT qTe+ e af | [&1, YThTee ¥ afemiaeey Rard A (crystalline)
HALITHT TTgregr A Bigal, T T ARBIA oAl ATLATHT (amorphous) TS |

1. a9 Al a< 8 |

2. AT = ATIHRTHT TATSET FTAF STFATE THATAT TATFHT BT T3, |

3. e HAl TThl g8 X (6T e uaH IReedl g |

a3t T iare] apérr Q @



5.
6.

FTITHT TAF 5o | fexr 9 2fepess |

FTEA a3 T ATIH FoTAF & X RIS (aqh qarded af |

>

THH T TACHATAR 1.5 g/cm3 3f@ 3.5 g/em3 T &7 |

FTERT AR UT (Chemical properties of carbon)

1.

g4 TUT (combustion)

TITET TSR JUTCATTAT T FTeR FAASISAFEE farg a¥ iy aferer
AURT ATEITAT A Hle HATARTEE (67 |

R Afs T A= C+0, — > CO,+am

AT AfrRIsTTH AR 2C+0, —— > 2CO +aTT

EITT-B?‘T gfafsrar (reaction with metal)
FEAA Fihd IIqHT IATHAT T g1 FlAEE TASS, |

afRa arq + Fed —— > g1 + Faree

4A1+3C —heat Al,C, (TAfATTIw Fraree)
3Fe + C —heat Fe,C (ATET Hraige)
2Li+2C —heat Li,C, (fafaaw #rarge)
Ca+2C —heat CaC, (FTfeTaH FATEE)

feggfée o7 (reducing property)

TAH] AFATSIATE ATFISTT AAT T AATAAF FRATATs KSATES 0T A, |

(%) FTEAA HH AlHT TIH ARTSSATE dTd (Hebled Had e |

gTq AFTES + FEH — > o1 + B AAIARIES

Fe,0,+3C —heat ,  2Fe+3CO
ZnO0+C  —heat o 7n+CO
PbO+C  —heat 5 pPh+CO

(@) AT Fel AT AFAESEBHT AR AT T FAEE TASS, |

qITT ARASS + FEHA — >  FHAES + HEAT AMAIAFLS
Si0,+3C  _heat ,  SiC+2CO
(Faferee Frarges)

1aiTer aer Jiare] abérr Q



4.  amRE gfafwan (Reaction with steam)
AT ATRATS HXE 1000°C ATIHHHT TATTHT FITHT TSTAT T Fled HAFITES
T EI%E:HH I 9w, I [HHUEATs water gas‘ﬂ'&l@ |
C+H,0 ——> CO+H,
‘J‘IT{*TI'F@E T STQ'I@'I‘I‘F{?? difiw (organic and inorganic compounds)
BT IR fafq= TehIRepT A1 ITgvai | STHed el ATNTHHT FIaT acd gve, 9 HerH
FTI T B3 | ANTHEEdATE BThl JTALATH] ATIRAT T5 THEAT AT T, |

'J'l?ﬁ'l'lﬁ?F difiw (Organic compounds)

frge, g9m, Mg, FREH, Jian, siaq, difdd, ®aierege, dd AMe JIEimeeE
ANTeRepT JETEXT &1 | BTSSRI T TTATE THT ANTheEels TS E AT A |
ATHTAT: JTEANE ANTHEEAT FET I0d &5 ¥ ANTHAT U (i~ deaesias
PIRATATE Tvg Tl &g | YT ANTHHT TS HTevel FIaAGT ¥ BT o
HIVTIE dvg AATI S, A ATRISIH, AT, edloTd, Tohe HEhRY ATl I BT
TSGR ASUHT g7 | Tl Fl TSR ANTHAT ST T dives TUR TAH Ea |
FTE qT AT FAASTSAFITGE, FIEH HAFASE, FEMS, AZHEATE Haeed AT

AT AATGIRE AT Z |

ST TTERE AT R AR | e frg, 9, S, whee iy | A
ETSSIoA avg IATSH YTSHTRe ATNTh T qHTHT Segd, S& : o, dehled | qEieE
pIRie JTEIYe |ied (Organic solvents) AT e | A, FTa dATFARTSS, Sl TG
IS =a® g |

AATSIE DIIRIE (Inorganic compounds)

ANThATERET Tl ANTHATS AATGNRE AT0TH A5 | AITIE ANThEEAT HIaT
qeATaYgH d<d @rgd | fafae aoaew AR auE iR AifTe aver | AT
ATFeEH HEAd: TARIATAL I7 &78 A FEIH FIATAE a1 39 a7 & TF |
AATSNE ¥, Y, AV AT(G AATSNINE AT & | AT BTATHT AFATGSE®, PIawE,
AIZFHTEATTE T FIATZEE® U AITGMF ANTF & |

SYSTET YT AT qTHHT Tog [hafeh AT GTHTHT ATHHIR qUR AT e
FEfear, T © WSaH FARTEE (NaCl), BTgSalNe a1 (HC), TINAaaH eTggiaags
(Mg(OH),) HTfE | ITHHAT ATAEE Fafed TaF AITSMIF ATFeE T T Foaa,
ST : faer FARIES (AgCl), AfTH Fedhe (BaSO,), FMTaH FAME (CaCO,) AT |

[ar=iTaT oo Uraire] abér Q




feraTFeT 18.3

TFT ST AT [t JAATIIAHT GIEH JISTRE T AASRF FiFgE agwmad
TRT FETHT T T |

qreTiee dfitw T srureantfye dtfitwfa= f9e e (Difference between organic and
inorganic compounds)
ferarFaTT 18.4

SEAT JAFIGF FITHfa= T, Tee, Sifad sraedn, gaqwfie], saaeie JTfaar # frar

TRt PIEUIECIRIREd soTgeE dfw
T
1. ifae 3, TR T VT (e AT | YISTal 319 HaeaTHT g 9 el
EEED) e | qRA (ITHT, Afeae o) ¥ FEr
SIS THT (C{?I@i"lSIE'gﬁ'IC{'HIE}S, eleglvl
TohR1EE AT Ta |
2. IAAAE | GTSNIE ANTHAT BIATAE | HAATGE ANTBHT TS SAFTA
ELS] TE & | T & W HEHl FITelE v Ui
g |
. ATITHTHRTT | TSME ANTR  HATATFIBT | YT E FNTeh AT gt |
£a |
AT | SRSAT TINE  ATNTehess | ST AATSIE ATH THET To
qIHTHT eame AR WTHIRe | GY TSR BITHHT Toad |
HTAHHT ey |
L afeT T | YIS ARTRRT qRerd T | AYTSINRE  ANTRST g T Ihrer
St STFA A9 H &H 75 | | AT9HH dal g7 |
GIEER:
Saerefradr | yrgmifts difre afqaw T | sargaiesd ARTE 9T geadd, ST
Tegd, & : T, O, U3, | 79, TGS AT |
LPG 3ie |

[a=iTeT cerr Uraie] abéir @



afer Sfaamn ‘J'IT{JTI'FGF HifirwenT ERDNTGIES (uses of organic compounds in our
daily life)

ferarerrd 18.5

a1 % SAFAT FINT g7 (@9 qHHT GG JifrFF @isAt 1T G a7 e |
FFT FIfrF & FEAT FHAT GINT g7, TATTTE |

g 3 e A gt e dtfiw I afveew et | Wl #E aw

1.

[a=TTeT cieIT Tiare] abdir Q

T : ETHTS 89T 3T SawHT 3T, 9Td, qeerdl, |Tey, A, 39, §el, Belhe Ale
QT | AT A WIRITEEHAT Fraterege, Tiad, frartas snfa yremies AT s |
AT FAST ¢ BT AT AT ST (A0 TebRepT Tard (S © by, e,
S, B ATME) AT Tt gran | AT qarel (a7 JepTeehT TeaTicer ATTTehara ikt
g |

dmeft BTy foRTr qel @Ty qur W ey sifueRter SiwdiEE greiRe ANThaTe
TR oS |

St Ieured : feoa, Ydrer, Afeqd, fage wnfe gremies AifTerare awer 9a1d g |
AT a1 el IATEA T 9T FATT TITHT BTed TANT G |

HW IoUEA a1 HWT W g @RIy - fafaer g B g (9w
T, FATHA, TEN, FARA AMG) AT Flaersge, Tied, et e grgmiees
FNTeE grgrl | BTAT TART g farq=T JepTeepT GIEIaTy, iamere ey, faaras
¥Tfe TRTIHT 9T TEMReF AT v |

Hiead AR : et AT TART e ATTHIIT HEATCHRTAT JTSME AT gra |




Sl

1. ﬁwmgmﬁaﬁmt%%@(\/)mﬁ:

() TqAHBT HEH BRI A 2T 7

(1) B, A T T AALITHT qT8
() 9THTAT EeAeier &

() I ATIHHHAT STEATE THHT BRI g

(%) TAF A
(@) FEAAIFT ATNTRPT TANTETT TATTT o Tt W FITRT TORNT BTG
T G 7
(3F) TaATEdT (3AT) FATTeTaT
() eafas o (%) T T

() TqTHT HEH TTGNIH FTehe] THE A & ?
() Yiled, FrEEIgge, THIMAT, I
(=) Fefafs, /A, sedied, FTEesaRTgs
@ A, faEE, TR, g
(%) TR, CHItAT, fHam, geferd

(¥) @I ST} GIHAT THISET ATSThT dATed] FASHT Flell HIHT STFAT Bl &
g g 7

() TSl TeTehl

(AT)  STIITHT A TUHT

@ 33 ferEr AU
() FTS AT TFI SR
2. YE ATEY :
(%) UThTSE T f&vr
(@) YT AT T AITSMIE AT

[G=ilaT aerr Urare] sl Q



3. U ACE :
(%) SIS ATHHT PISTHT FHATA T I T PIGAT/ IS FAATST 2 |
(@) UTHTZEH JATATS S5 Aldebredl BIAT AN T Hichw, |

() UTRTEE ¥ fe’T T FIETRT TATGT & | ATRTSSHT 2 WaTe g a7 fe=rar
o |

() SIS ATNTHEED! Tl T JHAT dATIhH YT Al Tehebl A=aT el
&3 |

(3) TATHT TS ATeRT Hled HAl gal ATSS, AT Hledd HH gal AR AR
TG e, |

4. TR JEHRT I ACEN :

() HIEATHT & FATTeATT T TATYT [T ITeIded TRATHT THa |

@) forrers ey qarss SeT U el 99 U geg | A9are & ey
{epTet Hickweg, 7

() AT g TAT AT & FleTH TAdTH g5 qalel I AR |

(})  HTEA STeal FIaT ATATAFETSE a1 FaaSISAFISE ar Ja¥d] Jooi@ el

Frfead AATAE THRT ACTad |
() TR MY AAhl & BT ?

() FEIAATE IR ATRAT GARAT TRISST & avs, Iad F(hdThl AATATE
FHFT TCTE I |

(@) AEHFN TITHT ARHN (ISTATE AT THT T Gbed | ATHTS TEAATS
ST TUHT SSHT ATAHIT TaTe AT AHRTITHAT | o A THLT FHETH
T3, VEAH THEATEH FRT T AT IS TFaledd TFMITF TEAEwEH
HTITHT AT THEE |

(W) qUTEHT e STamHT T g =TT ISR ATheHT JaTeXT AeTEd |

1GTeT oI UIaTE], GO Q



®Y 51T Ul o UGrRis:

(Materials used in Agriculture)

g

FHIS @I S¥STET @IaIeTde® arafaearare T grgr | aefasdrel Jarare qrve a
YT TS | HIETHT HATATTAT AAR Gl T (e WET TGl §e ST | Sraiesarar
HEGATAR ATEF THREFT T AT | GHTHT WSl FaRT TR 62, | AR JaT
T TRTIA T 2AAeh TbIehT AT A T (Al Jeheeht A qardehl TART e, |
Frefavarewd! qhg fawmsr afT TAEHE g T I qAT [FeEare s GRed
ATNT SIEATITR [auTar JART Tesd | A1 e 9a19e® ITART U qrard e
THRTCHE FIAX I Tl B |

FHARIILH WA T FTHT

TehTIF EHARTERE! ARIHT AT I ATAHT Hebebl (63 ATHT THATET IIATH | SATHT
IGAT | HEl foeardT ST FHSR WU T, I Te(dUR e qoT Fa? ST STel THET
afe IfET | I TR TeaTe S AR GHT AT et W | ARAT AGHT Fel fauls
F FA TS [TEATE® Eeah I | faeardr Ihgusr g9 THSAT A qUAT | A
fereaTaT AT Hebehl SR TaH fogehl SATHRHT IH Teheqdl ATUH | Al ool
B HTATTART [5TR] GERTAATAR GAIRT (G~ STST ATET S TR | ATET
Si=rare fafi= SISl ATerAT fafa=T TeRET deadl FHl 9T AFRATIATH] Fqw=ar
TR I AT |
HABl TEHH AT FhHaARIaRd HIEIHl RUEHATIAR (e SISHT AaaF Teaded
AATF A (Fel AT, Fal THITTH RBIThe, el Gegad ohd) TANT TR aTell
AT | LS AT Fel STSHAT AT TAR T AT el SSHT HTNTIH FARISS
THIACTEIATE T 4T | TG Il (a5l TecATgHT ATAATIIEE FIaATeTE foumar
B AT aTel G T |
- SA [RlaHE [ dSET 9f GEET EHARTaIH! ATl [oh THT HUA 7
- RIS GAHT B AT AT AT AT AT fR QAR & b BT 7
PRI &% Bl 7

- THIAEIRS AT I ¥ RTTH FARTES FART THH R & arar ?

[G=ilaT aerr Urare] sl Q




foeamag smawww v a<a (Necessary nutrients for plants)

HrerT fawarsr a5 3w | 747 fawar g#s U aa%F faear avg | 99 [aeardr weare
A g4 T4 fa5 TR 8wy | A9 fawarer st e afaved gwg | defasararg
atg faepra qar Sfram=rg TR THF AT AT T d<d AE9TF qF & | [aearesd
STae gfRaTe AT =1fed doaes Hiede g e |

foeamat anfir w17 a<a

FTad (C), BTESrad (H), AfRSTT (0), ATZEA (N), FERIRE (P), GaEaad (K), Toh
(S), FMTeTTH (Ca), FTAGIR (Mg), IR (B), T (Cl) , FIX (Cu), FHATH (Fe),
SIS (Mn), Hitdegad (Mo), e (Ni), T ST&T (Zn)

foearerd sraggs E dTaeE THE qF dod T @lE QuE dod T g2 qHET
fawem oo -

(37 9H@ qIT* dcage (primary nutrients) :
fereamettg &% ATATAT =1fed ATgeeT (N), FERRE (P) T Iaiaa® (K) YHE 996
dode® g | die fa@arel 6T gig faeraer Jaiin |rearAr A doaedl Sqaardd
HATIITF & |

(M) WEEE WOF <A (secondary nutrients) :
foeardrs yH@ 9I9E qETRT 9 HEATHT A1999% g1 acd 9eldd ad gd

|
AISTHT Il AATae Areiasarsdl atg [aeTedT qAT (=&l IR T | HIETHT
ATEALAF GINF qd TRl ®HT TISATE TaTd Hieuz AT qeied g |
GAARIEEHT AT Wil &l g GIeh qeaehl A (el AT HAR] EAHT ol
TeagHT ITATAAE TITd ATSTHAT &I 878, |

HA (fertilizer)

fereamese ATheTs =fed qiftes dwd ATerETe fad T | faedrers dmaede qes o
AT ANTFeTs AA ATFwg | FAH STHT HISTHT [G&aTHT AT ATGF Tahl AT
T T AAS® AN TS, | HeAb! TART T AR FARHRT TS Aichesg, | HA
Srefa@arel dfg a9 ™ T ¥ IMEre AT Y& TE |

qaa R (Types of fertilizers)
AATE JTGMNE T AYTSINNE T T3 [HaHH oo -

(3) TSI A (Organic fertilizer)
SaE®dre IS g1 oA a9l Hd YRIRH ARTeE FelX adrgUal Hodrs

gl A T |

[ar=iTaT oo Uraire] abér Q




FEES : STATAA IS Tehl HAHA, ¥, [qdTehl a1d GIqER, FEHT SAATERE
fadT, oere, areaTa, Sy e g% HfeUy adl AddTe JIgieed A qiaw=g |
TeR A af U fepfadent grgamives 7er F 27 |

gfe "a : gH@ arlr dmeHEie
gaarerar fgdr #fed fawaes gosA
=g, | J=aT faedr |TarAT T FRTSal
A I3, | TASH ATATHT FlaeATs STAHTHT
FETTX Tl FATSAT HIETAT farsares
IRT ATAGAF AZITHN AT ITAH Pt g
T | T AT FAT faedran A R e s
qfF GTATEAT FETR AT TATTE |
g gfear fawararg fag gdarmr S S e e ,
TR FATSH FeAATE AT e Afqeg | (77 19.1 & e @it afed e wdi
wfe &feaT Hetept AT GaqwT e foar & |

qIEIF AT Weee (Advantages of organic fertilizers)

TN HA AR IJARTNGT TS S, | AFH FANTA HIEIHI I T T
AT FEISe | AT A FANT &1 STHeprara s qiq HIEHT % AhRIcHE 78T
T3 | TGS ATATERUTT YUVt AT T | TSN HeAPl FANTA qRHRT T
FARAATE ANadl, Gl ¥ W@EITdd TS E, | TN HAHT IleoTUehl ARHNT T

HARA a7 HIHE TEIH] e AHRICHE HTX TaT |

AYTEIF " (Inorganic fertilizer)

ATerHT fawarars =fed 9Ue a7 TAT AHCH] THH] JANGT BT & |
JHFT AT G qeadad IHIA8E HISH AMdws | HIETHT (Harsar fasarer
ANT AE@eTF Argers (N), FERRA (P), dremadd (K) e fad g
TRTIEwdTs AITNRE A =g | AT A @isrept AQqTATF Fratgarara fwmor
TR | IRTEXIHN ETHT THIAT (NH,) T FTEASIZARTZE (CO,) &= Tamaie
yidfear TRTE ARAT [CONH,),] TIR T AfFwg; | THMNF HAeTs T-TaH
A (chemical fertilizers) 9T A=, |

T Ficbeg, | o fAfv=ra droes deael 77T afeed! g | fawdarars smavas g e
a9k TTaehl ATIRHT TATE FAAATS ATSe ST Iad, HEhRATET T Traadw gad
TR A fohtaHe R T Aihes; |

[a=iTeT cerr Uraie] abéir @



A A (Nitrogenous fertilizer)

fereaTept @NT ATaYdF ATSIISTAHT FTAHT TTHT TANT TR AATGIE FNTH (AF0Tew)
AEe@Tad #d g | THIIH Fohe -

[(NH ),SO5], THIa# A2 [NH,NO,]
T AT [CO(NH,),] ATZETATIFT
AT HAHT IETET & |

.
ATEE AT HeTehl Ag<d (Importance ﬁ
of nitrogen fertilizer)

Argersd fawarer dg gig faeraesr
QI IR FGET FEd R TG | q_A
fergarar gfeasor geawo, gifeT 2
qrareeTsy fARtoraT Ferar fawg |

fagamn CIECANE FHIHT AT (Effects of deficiency of nitrogen in plants)

ATEErSIAE FHI fawardr dfg fawraer MY IoAEAEr FH @S | fawArE qaew
TEAT EH AT A, Bl 7 [P0 ATFR AT &3 |

fa 19.2 3T a1

FERITATFT A (Phosphatic fertilizers)

ferearest AT ATa9Td FERRIHT el BIAT FANT TR
TSI FTFEe (AaUTes) HERREAFT Al g1 | THIIH
HIFHE [(NH,);PO,], FMeHTH IR ®IEFRE [Ca(H,PO,)
CaS0,], fauet ¥ ®Ehe [3Ca(H,PO,),] ¥ THIIH el
HIERT [NH,(H,PO,)] FERRETHT TAATE HeThl e 2o

g | fa 19.3 29T quT webe 7

WERTTHTFT Hehl HETd (importance of phosphatic fertilizer)

RIThRAA [qEaTehl SRTg%ed! M T fqHr@ar GeanT T | I9d el ¥ fagar
fger aRIar TR MRS T aA19E | 9 [aedrars ETdre a=rsd TednT g |

foam™T weRER! FHEE g FHIET J@T (Effects of deficiency of phosphorus
in plants)

[TATSTHT F=2dT ATS G < [avares ol TaH 1l SMa=gd | FehREAD HHI SATeATATeAl
¥ forgHr fear aivadadr Arse W IAES ATSNUH s | TdH FHI JSiaal [auarar
T YTGRTATeHe STHdTT de ST, |

[ar=iTaT oo Uraire] abér Q




TETfETHTF A (Potassium fertilizer)

fagarer At sravg® grarfaadw®r FraHT
YU G TR AATERE ANTE (ATTEw)
qrEEgaATad ol g4 | 9reiadd #rEs [KCl],
TIETHTH AT [K,SO,], TETETH AEde [KNO,]
T dEEH FrEie [K,CO5] TeaaA i Hefehl
ITER EA |

@ETFH'&'HEEH A+ HEed (Importance of potassium fertilizer)

G a9 Geaad 9Eeg | GeiaaHd faearsl #Ue T SREwdls aiqdl aarss
T IR ASHAH AHAT TESS | TIA [awaTAT BARl gig a9 FEAN T |
qrefEaaAe faear T gifed, LI #= a&de! (MHuEr afq FednT s |

focamn gratfagw w1 @Y (Effects of deficiency of potassium in plants)

qraTfaaHeT FHI faearar Wifed, WeEermad a7 a%qe! AATTHT FHT ATSHE aqrd
T fTATTTH 9 FH AT | ST ST [qward gig A FAWR g8 e | a9
FH forearet 91 AT &0 < [8al g | TIelaaAel HHIe & AT [aearee qa
AT HA TR 3 &7 |

ferarFeTT 19.1
ATEH! qTIT EH! GAGRIAT THIGT FHA AAHF] [A0ATHT AETUT 7T TG | AT
FALTUTEE ATSZIAH, FERINE AT TIENATHAL FAFT FHIA TIT F@T TRHT ZIAT, GIATITEI |

T F AAwT ®eeEE (Advantages of chemical fertilizers)

(®F) TAEAE AAHT Ae(aedTaserl AT =Aliad [T Jhhl GTE aed o | Tdd
&7 HATE HeTel HIETP! AR TS+ HH T |

(@) EEHE A AT A Tl g | IEERId aietaeard AThdTs
ATF9TH T G0 qd WIS Fiofel AR feva |

(M AGAAE AAGEATS JTHAT TH, Teh SISATE Al SISAT AT T TANT T Ahear

TG |
ferarFeT 19.2
fafie g7 TAETF AFEE GGFAT TR [A7FT THAT GATAAAT FTTATFA THEE |

[a=iTeT aelr Urare] abdim Q



T AR JwTEel (Disadvantages of chemical fertilizers)

TATAE A IUANT AT A9 TGP AATTE TARTRT 9T TRTLET S | TAHT Fel
THTZET (AFATTER G

(F) TAAAF AAeE TGS AUHA ATqTaRoars Ja0d aars e |
(@) AEIAE AASEA AR AFAIT a7 AT Targ- Hrd TEH |

() HIEHT TFMEAHE Aee®s JANT T4 qedis; (Harqa T g | 7391 |l @l
g3 ST, T Sl Mk o |

(})  ITEEE AR AN ARBI TAT FeAD D] qEal T SMEATIA EHeT S |

gz aref
o™t diuw aeadt FHIA IME ATUTRT HETTA THEE | HEl AHATR] Wil dgHAA
TR T ad®! difasmn fEusmaat gfaaed aa T FeTT J&6 0 TR

g9 dTd | 9w ded Jd HIETHT gA HHTRT

g = ST qgwHfaa AR e afeRE
qAEeS | THIMIH dohe, | qTde® Jedl, T,
THIMIH dA5de, | ¥ [ag@®l AR

FERRT |
qreaa® |

T faoEl (Insecticides)

fafae g fheTel STeli|Ter IATeH UeTss | T BlfHERE (e AT ar fag=r
T fafav TehTReRT IaATITE TATAEEH! TANT IS, | BTHT ATATATeATSRT ATHT BRI
fepeT farear 9 ¥ W YART g9 @At AR FIEATTd [quTaT gH | hIaATeT
fAuTdE®dTs geATHl TIHT b a7 AXABT &THT Bl N, | FITEITHT TIHT HATIA
FIEATIT FAOTETRT TANTS TRHRI ATCAl, FeAR, SATGHT ATHAT T (6T T T Alchrg, |

feraTFeTT 19.3

AIEHT GIATHT QAFTLT a7 FIHATAT AN FAFE [T A a7 fgeor 7+ # Fear
FISAAF [AOET AT AEEHT OF, STATFA, @A T TARA TR |

()  HIEATTE AT T BTHIATS & HISaT erel 7

@) [T e 9 FBT BT W I TN HUH TS 7

() o HEATTE ATHHT TARTHT THRIHE FEX T G 7

a3t T iare] apérr Q




FIEATTH faIEHT THTT (Types of insecticides)

CEIEIRESEIE Sifaes 9Tl (bioinsecticides) T Ir@TA f9TET (chemical insecticides) TET
T2 fopfaaer anfrereor TieuaT g |

()

(@)

Afaw faurdt (Bio-insecticides)

LA AT qTge [hTeel H9 AURTS aleiaadTeT AT qgehete 1T S faurar
ST Alehveg | WRIAHI Teb Siieeh [aOuTEIehl FETE &l | YTHII FTehT feharasect
ATETHT Bl T @RIAT G S fauTEreT YHRTeT U IaTeT &7 | JTHIo ST
fercraTelt T fwepr SRTer T T St fauTdieT JHRTeRT SarERr g |

yefd WRISE | faaer TR Faar Staed fHurdrEr g a1 afhes | Staw
faTérer arefawardr an frTers RS d a91 I[TETE SRS Jad e | Tl
TANTA ATET TAT AT SacATs H@X e | TGl A WA T 87 e |

fwaTFTT 19.4
EJHIT &GHT SAfas® et FaIT a9 qfehew ?

(1) T AT qre (T, 7, oz, Srehrear, 9T, oy, daehl, fadard,
qAHT, e, AGAT, AFH, TSI, ATGeHT ATd, ArcTeATehl aATehT STl T
A3 fereare ATTETs T IRY TAETS TR |

(A1) THhT IRT THATCH TaTe! Ul dRTHRT rer S(q {08 g+ T MHA
¥ el AT Meehl MaR MAAree ™ | Sad (Horars 15 fedaed g
g T TR TETRE | HHUEE ATST WS FHBISABT AN ST
JoT A1 (FI%e) AU Wi T Alhg, |

() IO AR IR TAUTErRT Ueh ARTERT dqMe@ qi=r IRTEET 9T fHamy
STATHT B Afebeg |

Tt faoEt (Chemical insecticides)

s faurdes sreifne wqar fafae w@raaeEare qar o AifreE gq
IaeXtehl ¥IHT DDT (Dichloro diphenyl trichloroethane), BHC (Benzene hexa
chloride), HITRIT RIS (methoxy chloride), TegT (aldrin), STATeg (dialdrin)
A1fq ATATTF HleATE [auTar g |

1aiTer aer Jiare] abérr Q



FieATeh fawEidT ®w1EaT (Advantages of insecticides)

FrATeF fourarel ardEl qnd [ReEds T W ATid IEd Jess | e
STATHTEATERT T&TT AT IT ATATERUTHT 9 FehRTeHe H@Y (T T | T FIATeTeh
FaremaTert JAT fehaTehl S=aT 2l areddl &l | J&T AATF TaTd Teh TRl (a9 g |
foraTs TRferd ®HT SR THIE |

Tt faoaEeT awEer (Disadvantages of insecticides)

FIIATIT [TITETET ATATEE AT STERAT AL TET ST TeAeT A I, | SITETITeHT
&TNT DDT (Dichloro diphenyl trichloroethane) ITSE¥T TART SATAYIATHTTT ITE®
TS | raTatae fauTdrer TEaEAT ATSET TATYUITAT, AT ATfaHT d8 98 |
AAATE HIEATTE [uTEresl AN 8ral, 9Tl T AT Y800 8eg | [uTalehl JaRTe
uiitfeafas ggfaar o@w ug | TEratad @eanTE fqureer efqere fFr 7 qae
ITATA FeeT 9f AT T | IRTEX0RT AT DDT 9TSe? faf€aT 2rar T 9l 9899 g7 |
TSI qTHTHT ST Sl i Taeae 97 arol SaeedT o+ &Hal gad o |
=R JAT ATHEEF] i T TSI &dHATHT FHT AT |

TEEfaw faudt JuRT T SATSTue araaT

I TSR TS Tl FART faferame IHRAT ez Tvae, | faemay g aafaeer
TREATHT AT ITTHT T AMSHAIE | [aUTErars qead: Ai@r I AEh] GrIddT A1+
faga™ | ATCAATCATHT HTaATeTeR FauTET BRT aTaTe! [GeTar S | fauTay ST ater e
HTATEH FIETT HUSRYT AT AT T | [I6TET B TART T ITFTEEATS AT
HETAATSTE AHT T |

HIETRT TUTEAY HI&TUT (Conservation of soil quality)

GATdTe I YT T HIETh! MR [URAR HIIH A | Il darsd AcATdh
FIHT YART T AATAAE TRTIE" AHb] AR [T TrATEAT 875 | HIETh TR
GETU[ T IBTUHT JUTAEE ATAFT T Gieba,

() HTETHRT TUTEAR TYI&TUT T @ AT FATHT HIETHT ORI THE0 AT HIETATS HA
T T ATAYAF G T FHT ATET IS Alehrg | TFFT AT AEIHT aATSIHTAR
FA TERH @Al IUAHT geg, A HT 9iH ATl IRILUETe aTaT qr3 Hieheeg, |

(@) I9gEd @l Tiafest TR« HIdh! UEAR HIIH AT =Hhld @dl, M d@dl, &t
gfafuer gamT afe # T AfEs |

(M  wfeeRr I T T GAET AT et FHI TFHT FERTIH 2T B I, |

1GTeT oI UIaTE], GO Q




I ISR STl AT & ITART JeHside® < arar | ATl STHTar
TRT FEATE GAT T&T HIETHT Tl A SR AolTwg, | ALl IR TR FIaH
e GAART AR AMEH, FAARMT I1d TAFR ASErsd, (el SIHTAT IRT

FATIR AT THENTIAHT H1F TAIE |

SISIT

ﬁgwqmgmaé’rﬁwﬁﬁﬁa(\/)maﬁ:

(<P)

o fagU®r Al %A ORI/ GRTGR TARTA HISTH g1 HEhRAR! FHI I
T Al 7

(1) @I (3T) BTl gl
() TR ST BEICEIE

FerarT & U ATHTHT b TTReT Hebebl f%aT T@TEUHT |
JF STTHAHT HIGTHT FA G oAbl AT I8l Bral 7

(1) ATSANA (3MT) HEhRY
() drerfguH (%) T

qeAep! FerdT fafae Tl SAtHTaT gibus fawars qrdes Tarsd S |
FA ATl AT [erear gieb Ul STHAH HITHT TTaTiqaHe! HHT HUH Tgbd
LEN

TABT HE FA HlEATHH] THE Bl 7
() HIaH FARTSS, Tlegd, AfwTd gaell FARISS
= fefedt Afead wrgs, Tegd

[ar=TTaT aelr Uiaie] ahéir Q



(¥ SHfegH, fefedr, HITR FRIES
(%) GIEaTH FARISE, TfegH, AT

2. WEH QUNTENY
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