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ThIHIT UehEW & YhAHH et (Uniform and Nonuniform Motion along a straight line)
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T8 TEUTATA. TICHT TEqHE G TehiTel caul 378 3ehd.

1. SR EHM Shraedid e 99 ded 8ld T8I dl TehHHT <ol 8id.
2. SR EHM hiceid SMHed A Sed gld AT al SehEH <ol gid.
Y , 1 9 I 0T

TETCHT T o 4 Tohall 30T ST ITehd . Sieg] TETE ST ol dTeal degl vl & 3T8d. 3
T ST TERIM 378 . SIogT TEea Sl 97 ShHl BIal dea] o] 0T 378 K0T caunalTe ‘Aot
fehen “Ha’ (Deceleration) 318 FgUIATA. QW@WWHW A, 97 R 31EeaE o
I 3T
THAHH TAEIE! R — A AT

WTeicl TRUfd Tehl MEH ST deHEd shideiel! STt feeteft STed. TITHR e X ST&Tat J 3T
Y STEITeR T3 3R] 1. Sqﬁ:&aﬂé@m TR & I AT HHAT HY STET=AT HIara™

TS BIdl I 7

“ TuoT X 3181 1 O =

NNy g 140 - Y 21811 Ot =
(Thg) | (+fen) 120 7

0 0 ‘ oo

10 15 | ¥

0 | 30 | @0

30 | 45 o

40 60 40 7

50 75 20

60 90 e
70 105 0 10 20 30 40 50 60 70 80

1.5 SR — A AT A (Vha)



ThHHHH T AL T T hraadid
M AR HAA. & AR — HA
e Hies 197 geid.

TREAH TTAEET TR — HTA AT

(Slope) HTEeATE T S gFed! ?

T AR — A AT TS W I@

J

Gl ARl Teh! S8 ST desHE Shideial 3T feeiet 3118, TIHER hidt X TefTa g 3T Y
STETEL TH TR 1.6 WL TR H1ET. TR d hidd AW THIII Y STTTETT AERAH TI6

BIai s ?

dB | X
(Fehe) | (fieD)
0 0
5 7
10 | 12
15 | 20
20 | 30
25 | 41
30 | 50
35 | 58

1.6 AR - FA IAE

U FHIATTHR ST 1T S&a T, FUIS 39 Tt HehaHM 3778,

THEH Tl F AhEHH TTATETS AT ST -hTel AT JraTell i

m@%w.ywmﬁ?
THEHT TTARRAT ST — T A
T {od el ThEHH e
Tt 60 TRt = ymOr 5 A
Hraca™ A9 378, AT ThHHH
TTeh AT ST STTTOT Shied AT=ATA A
FCA o — A M IATehdl
1.7 A&y e 3778, a
fertft /a0

1. a4 2 9 4 qET=a = H
T 3T Sl hiad] Asd ?

2. 27 4 ATET=AT GO LeaTTE M
SHTTCT ST & STTehd el

70

60

50

40

30

20

10

ThH!  FhHTAT  SAHSEI
e 318 1 7 3 ME @l
foret 3R ?

Y
4 IHTOT : X 3191 1 9t =1 99
Y 311 1 9t = 10 Rt /A
A B
T Cétl T Détz T T > X
1 2 3 4 5 6




THAAT ERUIA TAIRRAT ST — TRt AT
TR HTATALITEHR Teh! AT AT BITR Fea ARV foet 31med.
Y

et Ell & o ; X a9er 1 Ot = 5 Ak
(Tehe) | (Hi/3) 56 - Y 311 1 9t = 8 Wi/Aee
0 Y 48 -
5 8
40
10 16 an B
15 24 @/@ e e |
20 32 24 1
A i
25 40 i . 8
30 48 ; | |
35 56 ! :
T D: T I|C T T T T > X
0 5 10 15 20 25 30 35 40
A (Veha)
1.8 O — HB AW

et 1.8 Wl oTTei@ getad! &,
1. 3T HrAEHid SHES G0 96 gial. 81 o calviid 3TEd caiul ThaHM 378, Joish 5 fHfiera
T et SIet Bl ?
2. Hd THEHM ORI TATETe! oiT-hTel STeRg 8T e 11 ST&dl.
3. hHYT caofid TAETES! AT — HTet AT ASTHR @I FIVTIT SEATTHR ShIvTCATE! SRR
3T Sehal.
Tl 1.8 WA SATeh@T=a1 HIEAM SR 10 Hehd d 20 Heha, A1 Hiaaell G shideicl 3T
T AT IS AT IETeXoTTSHIO i 1ehdl, AT A1 foehmoft = o &1 for g7 ushem™
TS Fqd eadl T8, 3T I8! AT feeiean hieraet g SiEl JUE! 97 aTa& Hd

SHITeTet 3T <h1g Iehdl. 32 +16 _ .
ST fedd 6 hrar ael o 24 et 6 3.

1T feetea SHIaTaeie U 10 HehgH! TUTeTE i IR shetel 3T fHe3d.
W = 24 WL /Tehe X 10 Hehe = 240 HiX
ATl ISTETUMYHTI S Shideicdd A =iehM ABCD =T 8%haIuae 3T ITe TSdTesvi] shied

g
A(C] ABCD)= A ([ AECD)+A (/\ ABE)
AT qaiﬁl?ﬁ'ﬁ Tt fers=rer TfieRo (Equations of Motion using graphical method)

FE e, S, T 9 et AT GEY A1 FHIhd HSdT 3Tk,
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Teh & GraTdiall ‘u’ ST B {d TaHH 318, ‘1 dedd ‘a’ ToRuHes ot 3Afad 9 ‘v’ Med &
o ferearmm s’ 3rEd. Ot e EfieRoTTe T 379 <ar A5 i,

V = U + at g 97 — hid GaY egidd.
1

s =ut+ —at’ 7 foreToe s1e dey geiad.
v2i= U+ 2as g foreenmq strfor 9 ardiet gew esfad.
B TRl STTeiE qeEdi- et fiesadT Adie o S0 uTg AT
T — T HHYTS FHIHT
THTHH U AT T STced] JE=al SR SHIATIaR SV §6d Thdl 1.9 ALY
TG AT ST TR, &A@ D AT fogamgd T Bid. SesTaR Sqa o aTed
AT ¢ AT HIATEHHR T STl B &= figuaid digrerd.
FEET geard= o = u = OD
FEET Al AT = v = 0C
wHieEdt = t = OF
CUICIKEES
G
(3fem 31 — gead=n )
= HIA
(OC - OD)
t C B
S CD=at ... (i) (OC - 0D =CD) Y
B o1 feigqd Y 31&IT SHIeR {91 hrel. o X e B
feiga ®gd. D a1 foigqy X 31 |HieR {97 el
A BE @ W A figd 3.
STe@EEA. ... BE = BA + AE
S.v=CD+ 0D A
...(AB = CD 3ot AE = OD) D

T (a) =

o

1.9 A - HA ™
oreamum - et FELTR TR

TS, TETEH T ThEHM @il ‘2’ TR ‘t FHIATaed ‘s’ T Haat 3708, 3Thd! 1.9 wefid
SAGTTEA, T Tl 3 =ebiM DOEB <1 &thes shiedT I5el.

. s == DOEB 9 &9%a
= 37d DOEA @ 85%a + fIhit DAB @ 89%es

s=(AE><OE)+(%><[AB><DA])



W AE = u, OE = t 3701 (OE = DA =t)
AB=at---(AB=CD) --- (i) a&

1
.‘.s=u><t+5 Xat Xt

;. TIATersRIeh gER iR s = ut + % at’ 3 3TR.
foremm — 3 Teem= "HET

3Tt 1.9 TS ATeRETEs, T eI A FehH DOEB =1 &9 HIedl 3d § 390
UTfeet 1R, W e DOEB &1 H9cid wiehid 31T, TeU[d THed d1ehHTeaT FATaT ITuR shie aeqd

T I G,
. s = THAE 9t DOEB = &%
Ls= L x oHiR ST et S X T A @ i
2
s s= 1 x(OD+BE)xOE wgq, OD = u, BE = v 37f1 OF = t
2
1
Sos = Ex(u+v)><t —————— (ii)
) (v-u)
W, a=—
- — e ———
= a (i) ST At I TR Bid o JBT
(v-) foem a7 Seddl. STMHEY JIU S
s= = x(u+v) X e i fohan foem fepen grgiat
4 A B
(v+u) (v-u)
s = . J

2a

o 2as = (vu) (v-u) = vi-u?

covi=ul+ 2as

B TTatfareh foer Tefientor oTR.
ThHHA aﬂ&'ﬁlﬂ'{ et (Uniform Circular Motion)

TSI Beheh ST skt &0 &1, = <reft 9 aemfere=h

mu@wmﬁé@?

TSATC3 TS ShISATAT ZIehT=l =Tel Had FER 3T, Tig ATl foeerar=h feen ¥ad sead STea™
AT I8 |ad Sead STHdl. EehgehTedTs e dqedeh HITH Thid STHCI AT Tl ThaHH

TACBTRR Tl T FEUIATA. ST TehT=AT =l TG ShIvTet SETET! JraTell ol Adid ?
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& Ug 9 faem &a

1. 3TTehdl 1.10 WE CREACATSHIY] Ueh SRETehd] 1 ShIal.
2. oI HRTISR et SIS HEAWRTT TehT foigar uf=iet

397 T Hil U1 .

3. T Bl qUf HLaMT qrarel fohel JaaT Teem seaet AmTet

It Tie &,

4. oFTdT € el TR, WM, ORI HEIK U
qraTer fehe Jea1 e sreatelt e =T g =
5. SR ST TEA1 91edd A9 df ITHEH hedrd fohd! d@T

e SecTe AT ? o W SRR ShIvTdT 3T ?

AN & STo[E! H&AT JTedd "3 ol THE hedrd q7i

AJBTHI Bl

1.10 fevrdte sget

STegT o FEoR ATefi aqesTeh I AT A 4 TR T TR ST A
&I eg1 SFIHE B 9o e e o T t AT MU Yoo T T
FCAH Bldl. e T vl o 3TEdl. Sfegl I S R TR = Wil g
TETE! ] UhEHT ATl 1H8 Iqesehi JRTH SITd TR e 5.
g1 T AT TohEHT FesTehR T FEUTdTa. i
3TN, UhEHH =T o= Mwufidie qA= —
ISl Tdl, HREhA<Al =R H3cATR! e

7 2
fergeft . v=—" 1 = e b
- J
e = &fes Sframrdier srdosterr Treli=h ferferer Sereor s,

THEHT TGBTRR ST 9T G0l

TRl 1.11 A CTEECATIH! =ehd! T
o, Fehdl ed 9T fohaeam® A1
v fe9n Shehct SITd AT feregor s
SehefTert 01 STeTes=IT faehToft 3o & hefl
Tg1 J=aT U 3TTOT ek et ATor <hivTea
fe Whehet SITd ATl Tdtaror R,

Bl
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AT FJeBTHR Fehe T ST el STEUIT=T TAfSfoheaT fe9 STSet. 701 Shehet SATUIT=AT &40t <A1
Teordfta 18 IR o fafirse feRien thehel STEa. TEUTSI AAT01 SesTehT feH TOhta STEamT Teft=h fesm

AT IS0

IETEUT 1 : Toh WA IGBIhR HITEEA HTadHT 25 Heherd 400 HIet 3T 91ad g-a1 GeaTd =T ol
T, T T =T 9 SO 9 TRt o1 ¢

faeiel © T shetel TRUT 3 = 400 .

TR Teremd = 0 Wit (A gra1 geardi=an foshiofl Ad THea)

TRUT AN de5 = 25 Hehg

U 9 = 7, IOEH A = 7

e 9 = WWWW 400 = 16 HeX/Tehe

AT T e 25
TRUT fereToH 0

quEd e = = — = (er/dee
ATTAAT TRUT <hTeA =95 T oA

FETEAUT 2 ¢ T T 3.2 m/s? AT caor 30 Hehe UTaUeian HTeeT=al gad ST ot fSmTH god

SraTauaTgelf foheft 7aT ur et 7
G :a=3.2m/s%, t=308he, u=0,8=?

1 1
s=ut+5at2 =0><30+3><3.2><302 = 1440 m.

WS : ekl ShITTES] f&aﬁw%ﬁa 2.5m  IaTETul 4 : U e foRH ST T hEEH
I S ACATC & AR A BITEA T oy 9. SR et 5 debgia 15 e /debg 3

S AT = foRdt ST 7 M 38, a€ FHHior STeiet cowor 3o feciean
feeret - S S e e
a=9.8m/s

$s=2.5m foeret :

v=0 ATt o (u) = 0 et /e, 3ifam 3 (v)
us=f = 15 et/ Tehe, AT 38 (1) = 5 Tehe

vi= u? + 2as
(02 = u? + 2 X (-9.8) (2.5) @0 aoryy oI = 7

fereey feom sea™ =01 g aTRet =11, TeftfersRIsh dfgea arfieRtonga,
0=u’-49

u? =49 = You - 150 :3u°lzt/©7=irq'2
u=7m/s t 5
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T ferRIeh GE=AT SHISRIUTIEN, TR shefdl 3

1 2
s=ut+ — at
2

1
S=0XS + ?3><52

= 0+;_5=37.51ﬂzt

W TfifereEreR ™| (Newton’s Laws of Motion)

T8 T T A ?

1. TOOR 37%9 sT8eiel 9% 91 ATeATIRIaT SITT= gad el

2. AT STt T SAAATHIS G STHAHT T Cocl SAerdT Ad ATal.
3. HIG] FAACHTHT ATSTaE Hhed @Iei! T&d.

4. T TR 9T 97 hedHata! qU1 SITuaTge i el ocs Thid Tgdl.
e AT SRV MY UTeATE TEHE TScd 36 g ATl ded Id. TS J8cd 3

S SEAETRN FATENT 3112 7 IFel TRIshall STT8Td. ={e=a T osaeh qigedT T geri=an I
U U hel 31T FEUH ATl STScaTal |’ 3THg! Fgurard.

et T feres lgen HE® (Newton's first Law of Motion)

Teh! TATEHE dTe3 HE 1. 1 TATHeR Ueh Y331 3aT. J3STaR Ueh U=
1 TEd I FRE .

HdfeTd 97t @ e ot (Balanced and Unbalanced Force)

e 81 ©ed Tl Wasd THTe. A9d giral STof! Y 9ol e 318d drad W= 7e
R owdl. 39 Qe ST el 9 FHH ST AU gl Fgfad’ ST o I sholel
T T Hea R o7Hal. Wy SUTdes! Tehl dTed T oholdl o dTed, o Jedl S ool
‘FEfeTd’ BraTd & TROTH §6 146k SATeT STo[el Sad Bl o W= 08 T feRia |ehdl.

WA TR TS |idaed TEd.

@l % fom aEAq fohaT Tes Welel ThEHM TAHEN 3T8d degl faeaTer Sivdal o il
A TEA 3T TR T N T [l sTeet st sl shidTd ; T o T e i stEea
Tehe RO S YT BT, A=A Tigea e Secar Teuere SR e STe T g
T SCAvATS TSR Tee ST TSI SR T Taed fehall SR Eed WdTal UehdHH T Td
HCA TS ST fehdl SEeTTd Yged ShivT=T STEGId Sard TSR foel STd. Secar= @4
ITET0 == Tfifereres ufgean fammh Semr a1mRa.
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=g Tditfersareh ged e (Newton's second Law of Motion)

A 1. TR THE THE STRNE Wifech 9 W ug IdaEd @t

2. qrEl <igTT et ST, Gl IV =g TESTIUT SIe] IIehdl ? <l ?

1. 1. qHAT HATCTT Uk <ig G thehUaITH ETTT STTI0T qFal dl Scrvar=l SIed ol
2. ITAT A =g qrel THETa SHd %ehUdTe ERT S0 qral al SIeToar=i S=ied .
SHIVTCAT A3 qral =g HESTq9l $Ic] ITehell 7 ol 7

4 ™

RClRU L Ui LIS Gl Hae fr 3 fan SR s, g
ShelcdT STETATET IR &1 o a&qe femm S femim e,
FEGAM 9 foam 3 A1 Sregiar STaered SI YeEIdIaR A= Wehsh kg m /s 31101 CGS
3Tl TRV S R agead veEdid gm cm/s 38,
SATTATETE! TES T & S AT S SRfe ST hett SFEGIOTd e STHed siget
Tehl STEUIT TUTerd shofvd 3Tl H‘S’%Waﬁamﬁawmwmﬁ’
q IEHTAE e Ham S/ . .
. SCATET G ST Tl
T, N )

@AM (Momentum) (P) : &1 97 9 FEGHM A7 VISR FaUISl .

P = mv Te € G Uit 3R,

ST, m TEIAH STV Teh I FeaTaiel ‘U’ o STd ST fo=a Tt feRiH F 3aeh
A TG heATH  AFAT AL &N o v Bl

. T FEaTd =T He = mu ,
t SR SHIAEL R ST AfaH §a = my

. FoT qREdH=T et = ik “”iﬂmw

AT Tt ferereh gET TEHTIER, Ho aREdETe 6 e Sl HHITd STEal.

**ma o F

S F=kma (k=" 31gd < 4o 1 3718.)

F=mXxa
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gearde  form  ofewdd  smum=n gd R
STETEE SEqHTTEAT I N . dgr SI yeErdia ST Teheh =JeH TR,
FeaTdrET G g oRe. wnen el geqer | Aot (N) @ 1 kg SEGHE 1 m /57 T
fafirse wremash (1) 1) suehe sa (F) e Frmfor o= ST 1 =g set T
ﬁmwaﬁma@wﬁwﬁm 1N=1kg><1m/s2
AT, WY T GAaE aEd A, S CGS TgHid ST Teheh STE T2,
TEHES BT HTTlST TR & AT T T (dyne) : 1 g AT 1 em /°
TR F 38d 9 i sl searat (Ft) 96 o fmir Fm=n semE 1SR 9
IS, TEU[ AT SEqEl GHH e | e
T St TR ST Gt Sget JHH 37T \1 dyne =1gx1cm/s? y

39 3 ARATAT HoHl WaHE Welg SHaie aTegeA
SRR .| e oy et 379 e 61 el 7 7

e TefifereEres fae F=m (Newton’s third law of Motion)

1. AT STS[e f5g STEUI Teh wifeeehe 2Ie! AT,
T UTE. 2. T BTG g1 WEA Al grere fogTar @re 9 gIgl uToand diel.
STETRf HRITE g STet TS THaHT SIEat ST THUTT gral J 3 ?

S B STHATA. SATIeB] Teh T GE=AT TESR 51 YFH hid caTd dob] Gl SRegl Uigedl aeqa st
T LA, G SIS Sl AgH! T 9 feey STEard. 8 shed T =g Tk fad= e
HISel! TR Ul S GH=aT SEqa S sheledll ST [5haT Sl d Qo= S TeedT Sqer e
heied ST Sffsha st Fgurd.

“gedrek foha Seme TETH afREToTTe ST Aedt We AR fdfshan ae sifeieaTa S | e
feon T foreey s,
(- )

1. foren o gfafsran o1 st Tose shom=n — S Eieh Tera. ~
ST 3T
2. ¥ 9ol AEHE Y BIad. 9 S6ad 1. S =g Sremaar se= Tt HHi g
TeHd FHHE stfedeard o 2. ST T SeSell STET Sgehial AT
3. Torm sa 9 ufdfren st I HThHI
SRR 3TET. 3. SAfEToTe gE
4. T 9 wfafsrn st SmerTesn e 1 JETEIT TR ==l fere=
I BT, ol Uehle Sqatdl SR T STER Y HUA ?
AT, TS ot et TehHehi= TRy
5 & Iehd TGN,
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FAT I ﬁﬁf«ﬁﬁ (Law of Conservation of Momentum)

HASAT, A 1 TS TEHH m ST o= Geard = o u 8. TEE B A1 Seqd SEgEE m 3T
ﬁmg@ﬁmﬁﬂuz 3R, o o

FTAT FATTAR, A T GReTi=l e = m u 9 B el Ged =l e = m u,

STIG] A1 EI-gl o] UshHehTed 3TTGeadiet il el A Seqer B sqHes F oict TgeHi 8IS A T
ceruftd Bid o forerm o v el
;. A TS AT EeT = m v,

AT Aoy foa= FemgaR, A SHeE B a%qet M o faeeg feH s sid @
<81 fereal HelTTTl SIeed Blal. JHa fr= o v e
B eIl AT e = m v SR B T%qer F, el 93 gid 318 i,

F2 = - Fl
m a, =-=M & ... F=ma
(v,-u) _ (v,-u) _ (v-u)
-m x v q =
2 1 t
mZ (VZ B U'2 ) - ml (Vl_ul)
Somov -mou =-mvVv+mu

So(myv 4+ m v ) = (m, u+m u)
TERUT SHTaH TERTIR! URHTUT = USRUT FEATATHT HoRTrl TRAT0T

TRV SR G IEE 16T 90 1Y i A9 A oA FeardiaT TRl §a 9 ST TR Fo
ARET STl S 91 fohdtal STeel o wmEne! & fau™ ac o1,
feoR TEa. At Seea AR

BT A=A Tifarseh foa=n femmen Sufieyra 3. Taeht SMeaHatg! ToT fEoR 75, Taeht
ST TEQHEN FoT AT Bidl. Tehl ST Hell hHl Bidl aX g1 I&a Hofl ATeciel 3THal.
g 71 ey iy oTeRier ST Aar.

TR GH TE THRR FATCH T e SATATaTgEien URUT HT gl el SATTa-atedn TRl
FATIgAehT STl

1 oguTa AusIvaTaS! Sgehiqy HRAIeT el IETayl fa=riid esa. Sfegl m, AT M
m, AT Sgehidy Al STd, degl oM e ST o=l e m v Bl el Sgevamge sigh
3TOT st TR STeea™ geardi=n Ja I 3THal o Tl §a7 I 3T9al. M Isfaeamae@d
A TRHTSHIO TR0 HelT [ Al I Mol I A0AHed  sigeh ATl TR Sehd. AT
grhvaTel ‘ufaga’ (Recoil ) T8,
e STET ST (v, ) ST v TR,

. m
mv+mv=0Tkrv= - — XV,
11 2 2 2 m2
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Sigehll SEGHT TSI SEHTTUET S STTEd STECT Sgehl=l AT el STl qef
TS ] ST, SGehl= HolTl & T3l HeltlTel Tl W F [GRT foreaer STedTd. carHod qe
HelT TRUT 37l A0 (Wehe ) TEATOTIAE! T FEor STl

E3 6 [0 [ e T ol
IETEA0T 1 : T Ahe FEqHM 500 kg 3TEF T dhTes! IgTeHal dt 0.25 m/s S gfaerfid

BId, T qTh=T EeT Shial.

feciel « dIhe I = 500 kg , Ifded o1 = 0.25 m/s
G = ?

T =m x v =500 % 0.25 = 125kgm/s

IETEAT 2 : 2 <ig TEGHM STIRH 50 9 9 100 TH 75T d TehT 19l d Toht= fe@H 3 m/sd 1.5 m/s
T ST 3Ted. AT et Bld o Zaeht ACATAL digall =g 2.5 m/s STH TdHH gal. @ ga=a
<A o el

faeret

e <igd F6gHH = m, = 50 g = 0.05 kg, G "g= g™ = m = 100 g = 0.1 kg

Uige =g geaTdi=T o = u =3 m/s, QA=A g GeaTdrT o = u =1.5m/s
q‘%@Tﬁ{cﬂﬁﬁqéﬂ=V1:2.5m/s,§H@T§@T3ﬁﬁﬁéﬂ=vz=?

o A=A TR, Feardi=T TRoT §ail = 3TfaH THUT HaTl

mlul + mzuz = mlvl + szz

(0.05x3) + (0.1 x 1.5) = (0.05 X 2.5) + (0.1 X v )
. (0.15)4(0.15) = 0.125 + 0.1\/2

50.3=0.125+0.1v,

. 0.175
2 0.1v,=0.3 - 0.125 SV, T = L7sm/s
L 1152 P
1. el RO Ufgean Tameht gax a foad Tw et & T |Rott dar 6.
3. w9-1 -2 Y -3
1 OO | FEET A7 R Al | T R AT [oRH ST 50 TRt /amE

T 10 HeheTd TSd
2 T T LT A7 HH! Bl T ATE 25 HY /Heha A1 T A 3718,
S TR JEqA AT TGl | Teh aTed 10 W /Tehe AT ST S HeheTd Ted.

2. Uleh TOSC AT
3. 3R 3TfoT fereeme
3T, THHHM T} ST FhdH T}



3.

7.

wreAte aroft gui s,

u (m/s) a (m/s?) t (sec) v=u+at (m/s)
2 4 3 -
- 5 2 20
u (m/s) a (m/s?) t (sec) <= Ut + % 2t (m)
5 12 3 -
7 _ 4 92
u (m/s) a (m/s?) s (m) v?=u®+ 2as (m/s)?
4 3 - 8
- 5 8.4 10
frrmean st = vieg forg faem uut wa ifem 3 Thara 14 Hiet S W T
q I Tt forgn. a7 Gl (SR : 6 m/s)
I, IEAT AT geardea 9 Ak 3. Teh! 95 IEAM 16 kg I ot 3 m /s
foiquedia wa wft I aEE TR T 377, foramer e s
........ TRUTT. A HIEl. d9ed 9 24 kg TEGHHTAT
3T, AT TGN ............... & B TEEX YIF hed™ HHI FUM &0l
3. Siegl 9% THEHN IGBIehR T S fopett ? (3cR : 48 N, 2 m/s?)
degTfee...... e ferguefi sreeral 3. SghleAl Ul M aegi™ 10 g 3T
3. THFRLBIAMT ......... gt 31er= TRl 1.5 m/s I 900 g TEEHTAT 18
T ST B AT e TSl HBWE FHd. FEATdal Bedl
FrermTer seTfia 31mg o STeEda TR, UV M AREAHM
VR w0 forgn g1 ferfRrSe ST T giaTd. Sgehi=a
3. Sfegl TETE S eI AR ged MAEE AThe! BB ST A TGHH gid
8T T caluT UshHHT 374, ql AT hIel. (SeR: 0.15m/s)
an. foren 5@ 9 wfafsran s == afmm 3. U Rl geATdien 40 Teherd 100 Hrex
T g fon fakey ome off q T UTEd . TATAT 40 FeheTd <t Skt 80
ThHhMT S0y oHid 8. e T IR hid 9 Afqa=aT 20 Heheld
3. HUE A STEUR =gkl fhehedt =g 45 et 3T IR Hd T FOE] A1 HA
TR ST =g e dY 3. 38T ? (IR : 2.25 m/s)
3. form seedie aEqEl W UHEHW SUsRA -
FHSA ST, R CICE R C ER I B
T AEdel 5 3R UIA e efeT Shemrdier fafae Sustor /onemm=ht
eI TS HaHeR  SneTia LURGIREECIR

Tt forgt.

ISTE0! |rE.

3. T I geardr=ar 3 Eehed 18 Hie
ST at=ar 3 Yeherd 22 Wil 9 9
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( 2. % afon 3=t )

> & > St > itk St
> Tl ST fHem > ot e

Frfteo =,

2.1 e ge

' 1. ofc o 2.1 953 SRIVERIvTET geAHE S STel 3778 ?
AR . o g fRrem s e et ATt 378 ST Sheg] TRt 7

Tl ogT ATTCT ILNTATE STl ShTd ShLUATHTST ITARTA SO AT
JTATH HTOT=AT YAl 1l <het 3Tg ST 19V Fgural W o Tl Arfde s o1z,
HifreReITEaTa 1Tt Witfoeh = foem shedl. sitfaersTmeaTd s 3 wregrer fafime 379 a1mg.
TETEA THER T TR hel AT 1 T AT SeATE IEAgT Shid U e 3™
TEUTAT .
TETTE T Shetedl SEi sholel Shidl @ ST TRETE 3TTfoT gererf=! srerrean feem sieret foemam
AT TUTThTISAeh ST & Fa! [3Tehall STTETd. TeUad il = §af X fazema

ofie oTaal. | ST Yeh o o= 3180l shivd] ?

HTEeT Ueh TATehel Siehadl A I1 faehTomargd B e foreym werrean feu
faehTommeta fereenfira s o2, g geeradel fo B ST T FR FHlewarh
2.2 ‘37 9g1. Fraes! fod F uae o Aad 39 vegd qral ket Mg Wy S
ST T 3Tl T SR THE TauT FFHTUT oS e ﬁwqq W fe=e g
AT Teft STES 1?7 A oAl HIVRIVT FAT TTd THA degl At R e hIedl
SHUATETS! ST Tefl 378 ? \FE< 7 y
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oo =0 3 =i .

’

3 ‘%

2.2 &g oA

2.2 ¥ 9 % AL qrRAfeied HeT 4Rl UTigeied STEdId. AgH qe e Wedd STEaHT
I AT 9 d ML BV {19 g U= fevH 19d A1), AT=IHET01 Jig ST A8  ag-md
NG B3 SITAHT Jre! Tt STEE . AT g st STTTUT fore o =it feem et Ted Fevrsre foreemamT=a
TeRreft T o791 BT 51 AT TTeiel T8, 3T Ab! TG TTeie! il Yl heard d ITg.

e IETELUITd e Hol WesvTd e Tl GRISAT e 3Tied doal 9a ariea feH aTeet Sid
g MEt faafast I (Horizontal) TSI ST SITd. AT Jedl SATeict il ShIeUaTETd! FTacies
AT fereermoT=a feeid Aol S ed TN e SaTd .

F 8 Jeaef dreeied 5ot o F 3 fereemarean feeidier et 1, s ® fereemod o1mg. wreiest gieiet i

W=F.8 i, (1)

§a (F) gt feer e feafast Swmat (st shrel STem=a shiFTqd Se ohal 3172,

F &0 sretren faffast gmiat fesienn sl s ueeh F gl Breruriidesn e siedr 3.
(3TTepeft 2.3 wET)

cos O = HFATERTA= S5/ FH0I

F F
: cos 0= —
F = Fcos 0
: U AT S FTeTc i
........ 9, W =Fcos0s
F, W =Fscos 0
: 0 = fafyree qramendt seea wEtEegea
23 o fAerd wTetier wrfia g .
0 cos O W =Fscos0 sy
0° 1 W=Fs
90° 0 0
180° -1 W=-Fs
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FHEAT Thdh

FE = 9 x foeemm

SI qegrdid S Teheh = (N) 9 faeamar teheh Het (m) TR, TeUH ST T
eA-1e 3772, AT YA 3T TR,

1 S : 1 =g T hige a&qe garean feM 1 et fawumm g e ugd
eI 1 1 59 8.

So1Sgd = 1 X 1 HiR

1J=1NX1Im

CGS UeHdId ST Tehth ST5 o ToEATIHTE Teheh HISHIT (cm) T8, TV HIEI Tshh
SIS -HfHIeT TR, ATAT 37 378 FguraTa.

1 37 : 1 ST ST Tohaye aeqe Serrean feon 1 HEier fowem g seeamd ugd
3Teiel % 1 37 g,

137 = 1 318 x 1 &t

T AT 371 AL Ha

1 =3¢ = 10° S154 9 1 Hiex = 10% Tt g 704 HIETd 3R,

# = 9 x foeemm

159 = 1 =24 x 1 HiX

1 599 = 10° 164 x 102 &t

= 107 2154 &t
159 = 107 37

g, B/OT A I[A wE (Positive, Negative and Zero work)

e w0 T g g 9 T I feerad ==t .

1. g TS MEAT LIaRhT <ol

2. T T qH=AThs thehaledl igdl 3ic Bvl
3. SIIAT TIhIAT QT8 ST T e il

4. TS =@t 9 3T, FTETeR =eu

5. T TTETAT 515 AT ATeTel

ieT ICTETUTTET TXATH ShedTHaR ST AT A5 Shl hIa! ITEOTHE T o o= It femm
IRE 378, HIEIUE Clal Ui faeey 31Med, T el IeTeommed g1 a foeums It fesn
THHHTY e 35, TN Il TATHS TSR e JSITIHY TR,

4 1. <7 9oy ST o foreemaT=h fesn wehe 318d (0 =0°) <1 93 1 S haled Bl O A
1 3.
2. 1 debt STl o oot foun vehHeh=a foee 3t8d (0 = 180°) o Ad! oI Sied™
holel ST KU1 1 3T,

3. 1 9Y 9 AT AEAT ST B AT81 fehal 97 o foREAToH UehHehHT Tie&d STEdTd
\ (0 = 90°). T IBH T heicd I I 3.
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HEA Ul
FThl 3 wq

Th TeChdl HU Al AT @aedl S
eI U {53 UTeT. 1 foamyd a1 S ol e Ot
ST S ATAT G TS TS S AU S g et
JUIR ATEY. QAT Cl=al Hiehad=IT CIehiHT Ush < STe. — 3w
3 2.4 A=Y TrEECATIHTO! Sl T .

Rl 3 - HY TAGR 397 THI SET e
AECHeA] HAME a1 o GEAT SIEl ¢ 3ATehdid
SrEfeTIHTO W= fe9IA |ieT. 1 8id ? s

HTHA! & - Y I TLehd SETHT TZE] B HSUSBT
T =K 9 HuTeT . — ==

Il & - Y TTAR 3T Gl-al ST A AIgd
1.

T

1. ATt (1) HEfeT Y T BT AT 7 —

2. IRl (F) welld oAl foAToATE fe 9 el

T Aot SarEl I AT qaY
$ 7 — am
3. SATHdl () HEA HUT AT 61 B T8 ?
4. A (3), (F) T (F) T G ATeied D T -
HIICT T TR ?

Fat fomdl Fefined sa 9 Ferel foeamm ==

HevTd SHIRIRRUTHTE I 3R ? 2.4 5601 9 I R

-

A Teh HW I9UE JeHIEd] TgBEhR Hald TREHY hd TR, STURTER T8Il
Tecd 1 9 9 ITE fowTod TehHehHT ad feRId STHeI Tocd ™ S oholal i I
3.

-
(e wer )
s wiferehl SamTemesT, feeeft (National Physical Laboratory) 3T €= HeheudT 1943
HE HISUATA Tell. & JANTRIGS AFT-eh 9 SHIcalfieh ATHUM THuC=AT =0 HhRRd 3R, I
HifcrehsmEaT=aT fafag I e Tavd SeNeATe S FTeTd a8 3G FTHT ST foehraeh™Td T[dcies
Tafay T Hed hIuATd Ad. HTIAT= TSR HT-eh ST L0l g1 31 TEA=T TE 356 3718,

- J
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Argaeietl SeTEHut
SEE0T 1: 20 kg ST 9% 10 m SR B Saretun 2: S farfas s feRieft 60° AT

SITUATETE! ARTIR 1l ShIeT. A 100 N gaMe ot fafas dum
(2=9.8m/s?) fezia fowemam €@ 31gd 400 ] Tae &M B
ST T HTCIe (o fehd] 3791 7
fdeiel: m=20kg;s=10m (cos60°=%)
g=9.8m/s’ :
S F=mg 0 = 60°
=20 % (-9.8) F=100N
(et feanm fowemuAren fogey fesm W =4007 , s=7
T R g gadt 3R, W =Fscos 0
F=-196 N 400=100><s><%
S W=Fs 400 .
=-196 X 10 W=7XS
W =-19601] _
(et foem Reumrem fowew RN L_l-_sz_;m
U 07 foeg 31 378, Y 8 mE R i
Fslt (Energy)
39 1 ?

1. T SATaeie Het SIURT Saet at T A .

2. T ¢ AT Sealal AT U TTeaedTd Sdid Wil gardTd.

3. g UhTRITHEN  Tieied Sigash AT HIGTEAT hITGTaRd! JehTSl Tehsl ShedTd TG STesdl.

TeTTd ST shidl SHUATE T &THAT FEUTSIe o1 YT o1l 8. hid STV Froie] Usheh ARG
3. S Yeddid Teheh S 9 CGS Ueudidiel Teheh 3 (erg) 3.

S fafore EaTa TTEesd ST ATfNeh, IV, TehreT, &1, foaagashia, TamRfeh, 310, €1 scma!
3 qFE ITATHS AT, AT IISTA SATIV 1Ak St GIF TehR—TTTer Snalt o FEATRS St AT 31T .

Tifast 3t (Kinetic Energy)
T TS o |ATL

1. ST =g IR ACHeATE

2. AT TR AT AReITE

3. e @eadMT M e 3Teesead

TS ICTELTEEA ST AT A, <hl T TE] FRR TEqaR Aesseard feer aq 1faw™ 2id
“UgrITeA TAHH RIS USIUT UT ATl Stdl T Siell TguTaTd. TETeel Sl Ush 9% s
AU fereTfia HoaTaTdl Sholet w1 Tevieie ol SRy fieseeted! it St 2.

Tt St = S

S KIE.=FXs
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TS ot THISI0T : FHST m FEGHMTE U o] fER S1awdd 3150 ATaeied Selges f TiaHH
et u gl fo= ST o (I u = 0) 377, 1 TR F Tae 9 dAeed™ o 9d a Tae ol
TmToT STt o t ShTeTaeiaaR fo=n Sifew o v SiTe. a1 shraradia faet siTeret oo s 3178, FaUd T

W=FXs
eTea g FauTIER

F=ma-----—--—- (1) TH= =T Aok gaL FHIHLIT SToeA
s=ut+ % at’ oiq SRR 9T I AN u=0

s=0+ %a‘[2

s= 4af ----o- (2)

W= max o ateao- T (1) 9 (2) T,
W:% 190 (1) L —— (3)

AT Ao qfgel FHieh T

v=u+at
v=0+ at
v = at

Sovi = (at)?t ----—- (4)

SoW o= %m\ﬂ ——————— TR (3) 9 (4) 9%,

T Tresaerett it el e oI IEqe STl Sl 1.

SLDKE =W
. _ 1 2
o KUE. = 5 mv

SETEA0T : 250 TN SEHHTET SIS IATaE Wl T8d T8 i o=l 97 2m /s 3T8e canefult e
fercht niferst ot s1@@ 2

fdeiel: m=250¢g m = 0.25 kg
v=2m/s
KE. = %mv2 - %x 0.25 % (2)* = 0.5 ]

TETE T SR SReqAT GUIe hedT8 ol T TSt Sl
1 S e, et e ket
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fearfast 3t (Potential Energy)

1. T SIS ST0T |
2. TR ST ITuf} WTef! ST AT IS Ad

HEA Ugl. ‘
3. greciet RS |t
T IeTETuTHE ferelt SR 316G <hivTd ? T foRamaed g TTiaw BIvameTd! ArToTRY et
I 3Tt 7

SR & T TR SATTeaTs T8 O T TAHT S0 ST 3l ?

‘ugrerean fafvre e fohan TumTe @ Sit Sl amreetet owd faen ferfast =it o™
TZUTAT .

1. T @ ST STemRor 5 96 Soeda o0 9 9rgd o,

2. ITAT |¥es 3W T dl @ AIgd &l

3. Giral A& &I IV Hhish feqdl i ¢

feufas st wfiemo

‘m’ TG SEgHTTE S JeeT=aT TSeHITHTE ‘h’ Taesl I=a AvTErd! ‘mg’ Taeal ST
TR e 1 ST fored TR st dnTal. A1 Jedt 9gd 3ATeie! ¥ Jeial JHTY shigal J5dl.

HE = 9 X fowemm
W =mgXh

. W =mgh

.. Tz e axqa aEcielt feufas 3o = P.E. =mgh (W =P.E.)

feremATe mgh Ta@ feurfast a1l aqa drTEet SiTd.

IETEA0T ¢ 10 WX 39 sARdtedia bl 500 fohetiig aeqamTTae UTof Haacic! STHeTH TomHe
Hrafore! Treted! feufast St hrel.

e [ I
h=10m,m=500kg g=9.8m/s’
.. P.E. = mgh
=10 x 9.8 X500
P.E. =49000J

IS 9 AN TATR JaAAT m

TEAETAT wgdl fRafas el e g
et 38, T el i Jdied 7 ot ATl
TN o1 ? ATTEA Tra! 1 TRy HIETH ?

feufas et & |uE oTEd. o9 amE h
g I T AJA UG =] I RS
3R TRV T 9 1qel @ g feufas
EEIENCHC DR
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Felt ®UIAROT (Transformation of Energy)

. St afae TR hIvTd 3118 7 Wiefiel SR HIvTea S et
SO | v smreft a2 7
1. AUTCTAT &= el 2. AT SO HITR 3. AThHeS TSI Hhepte R1ed! 4. fearasia
AU HeTeh 5. TorsTel ATV 9@l 6. Jaeh 196 el dEs STl HIeul. 7. S ATaTS
o™ feger=h e Hevl.
ot Tehl FehRIAA GH=IT FehRId &A1 hLdT Ad. IGTe0 fearasidicl Hereh Igaeara cdict
TETA ol Ea1, ThIT o IUTAT &1 ol Hed TN 8id.

[Wﬁ;m]g (et
%‘:’9{9
(wf/ N
&5

2.5 Fete TUTART
A 3Rt 2.5 = FE0 & STl ST HH Bl AT ==l LT 3 I3 |1,
Ft reraaen | (Law of Conservation of Energy)
Tt AETuT ST aa AT ST T wan A AT, fie T SRR e TRt S
AT . AT FvaTeiict UshuT Sl Haa 1674 TEd.”

T 9 edlee U GHMH I e eleieh dai .
PRATEL | o oy smremeapren faaferoremia e =

TN Shelel Qlal gloreh 37 TeTfeeramTat gramer 318 &e, s
&I S L STTGITeTd STCATad | UshHehTaR STEEBUTR ATald. Gl
IR et TH ST, 37T Uehl SIaiehTd giei+ &oll 9 &gl r 2
e {18101 1. 1 Usd o UTE.

FHa Feft= Frderor et o fogm 3da, i ufgean
TIAehTE ] QI ShH! Bid STTd cael 9t fEoR 3Tdeiet giaieh e e
TR T BIal. FEUISel Uehl GIoTehTel 31l Q=1 GIeTehTH
T B 2.6 TR T
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Hdqd- (Free fall)

TEIE TE IR A3 FIScAE T T AT ToedTehy vl FATeS ot Jediehe @ael 1.
IATEEA FiSeiel! T Hekd TEcaTehy Ul Tl @it Jvarea fohd garaa 318 TgUrdrd. m Seqarr=T
Teref TECATRYY TATHes h Tae SHIa% @iel! Ad STFAMHT AT STeTes=l Idtaria i 9 feufast
St UTg.

T Iq STEECATIHTY FHT A &1 forg Sftrfomd h A
IR TR m TEGAM T e A feigar B feigmda
TSl STEAT 1 x TG AR I1d, C 7T foig FHfat 318,
FEE A, Ba C fogumef s i ure. N
1. g A a1 fegumeft fer sreremT e sTifiss 9 u = 0

" K.E. = — e x (3

1o B
2

K.E. =0
P.E. = mgh h -x
.. TRU 3ett = K.E. + P.E.
=0 + mgh
W?n_wﬁ (Total Energy) = mgh.--- (1)
C

2.7 qeFIUaH

2. & B 1 TeigTet STHATT T8t o x 3T
T <& B TRl 3 degl fore o v 81 AT,

u=0,s=x,a=g
vi = u’+ 2as

2 -
v, =0+ 2gx

v’ = 2gx
. KE. = % mv,’ = % m(2gx)

K.E. = mgx

B 1 foehroft e e
3t = h-x

.. P.E. = mg (h-x)

P.E. = mgh - mgx
.. TR Sl T.E. = K.E. + P.E.

= mgx + mgh - mgx

3. a&q_ C o1 foigumefl Sam wgursie TR
drgreaTeR ferem o v gl
u=0,s=h,a=g¢g

vi=u? + 2as
v?=0+2gh
. -1 v2=_L
.. KE. = S mv == m(2gh)

K.E. = mgh

C 1 foiqureft sre=ht SHfeHomer=h 3=t

h=0

SoPE =mgh=0

. T.E.=K.E. +P.E

T.E. =mgh ------ (3)

T (1), ()T (3)a&T A, BaC
fergumeft wepwr it feom oz,
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TEUTSIE VT Ta! S I=teR STHAMT faeard feufast el 318, o @el! 98d a1 fo=amdia
feufas et s Sheid FAR 1d 1A, AfETER gga saarn (feudt ‘C7) ot ferdis Soiel it
A F9d 8. W hivmRl R TRu el @ SEea fRufis eisase eTd.
i.e. T.E. =P.E. + K.E. 58,

ﬁ{AaT T.E. = mgh + 0 = mgh

fag B T.E. = mgx + mg (h-x) = mgh

ﬁQCaT T.E. =0 + mgh =mgh

ITeRt (Power)

: 1. 7 T wErer S EIENCAGIC D IRIGIE R CE RN
%wamawn\ gww? b .

2. T ate qTuaTel TRl TS qrel STeet e hi HIeteaT ATgrRa ?

3. HHS TSEft, I S 0TS AT Uehl SIS Shalal e 318, Tt A, I3 rehe o
WSt Ui} 7. SIS ST Uehel O (HaSedT hivl 3TTel Gig=icl o Shivl Y] Tigi=iet ?
T ISR =R T8 Teieh IETEITHE U AR 1 HEH 3777 ; T d il hoarard!

TIehTe] YT Teieh TSHieT AN ded B SHTATe3] TR, S Sietg fohdl He BIvAT SHIUT Ireritd
U, W g 1 t I1 9a3d Bid 31 @

e )
[ _ wd b W ] Ui I
Bl t
STt SI Tsheh J 3118 TEU[ Ve 1= Teheh J /s 37 31T
ITAT o 37 TEeS .
19 = 1 gt /9ehe
Ifenfies SETHE St HISTUATETST STgavTaRit
(Horse Power) 3T Usheh =T 99X Y=Ifeld 3113
1 3TTSRTRIT = 746 9
IR ITANTETE! Frot<l Teheh feheAlad dTH 3 3T13.
1 fercirde g1 et Tgors 1000 J Sfcrdiehg = Sl Thicess ST 9 9e
FAd HE (1736-1819) I =moh=an
1kWhr =1kW X lhr SIS Y e, a1 M
= 1000 W x 3600 s 3Me=Nfieh hidl 3l S o
= 3600000 J T FHTTY SR UehehTedl
1kWhr = 3.6 x 10°J d¢ 2 9@ W I IR,
T ST SToett Jromd s g kW hr 2 SO AT WTEETE TR
Tehehlael TSt SITd. ST et et i
1 kW hr = 1 Unit
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HEaeielt 3qR
IETET 1 TEetd 20 fohall a9t &1 5 X zargron 2 : 25 W AT U feat @it 10 16 STt
S UIE 40 Tehe ATTATd Tt TN STt aX went feammenet foRet St amaent S ¢

Tt ? e :
e :m=20kg, h=5m,t=40s P =125 W=0.025 kW
;. TS ATETe AT S . Sl = STRAY X ST
F=mg =20x9.8 =0.025 X 10
F=196N Sl = 0.25 kW hr
T 5 m SR S ITAdH] AT
W=F s=196x5=980J
Aferen WEdiaTdt Hehaeers
o, o = (P) = E - 980 www.physicscatalyst.com
t 40 www.tryscience.org
P=24.5W
AT
1. AfeER I foran. AT, YA g Thdh ... I ATR.
3. Tiae Sl 9 feafas st amdia v 1.5 2. HH
TS . 3. et 4.t
ST, YEI TEGEE m I dl v AT S 3. @ W axq fafoeemi fom
ST STHEATE TSt Shorel T TIR R TSI JSHTaEA 3Ted AT
3. ORI gEOY TSR A e AT TRATY FRET STEAT ?
3ifem SHott €1 e s e feufas 1. fegfost g fov g shetel s/
FoterE TUTAT 3T & ey &4, 2. Tecd1d 9 3. LT feu erderet
3. Sare feueat 30° ST foedTod g gfafsrnsa 4. TNv oA
JTEAT heledT ST THIHUT el 3. oA U ... B,
3. TEICHl TRE1 HAT Y STHAHT Sl 1. 1 STeE 0Tl ST
TS 1l ST o1 ? TIC . 2. TS AU St JHT0T
. ISR AT i STETeT & 3. Srd HE BIUAT Y10
I T I 7 4. I3 THTOT
2. Echet TataE U A S ST vt 3. W FE] I SHAET o sed
- - - FEAHT R HH ... FAHS T Ad
o w9 ugd I A =Tl L g A e 2. Tecd A 9
STy 3. |0l & 4. gffsha s
1. SMENG 2. TG
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3. faumrETe 9 uaE Fagd gée faam
et forgn .

5.

3. Ue3 Horedl IRUS B

4. g3 Sotedl 16 T2 Bie

T TST AT HH ... EICERER
.

1. foremoH

2. ATEe S

3. T A= o

4. 9@ 9 foremad Fr=a feRrdie s

4. el Felt Ern o foemete g
3ee fora.

Fd

1.

2.

a9
1.

FECHEHC:o IRSIE Cl I (BIEPR )
Ygledl =1,
el TraIeITe o dieh THM I

S.

g @iell J0Tesd I STHAMT Il
Frotel SHIVTCAT Sotd ST BT ?

g TUTBA AH TRE A Hl IR
h{dTd ?

“gued ITEeiel! AW TRU el @l
HIUTC 3THA 7

IO halqd JraTel Horgad] HIord
fm e 24t 7 e .

3. ehT foree[d quT=h wreRit 2 kW T8, a1 9

gfe fafaeren fordt amoft 10 m 3<iwla
3] Wohed 7 (I : 1224.5kg)

3. SR 1200 W =t seft ufa fesmmen 30

ffrerniar amrelt Sa oEe | TR
AfgAmed $EH THU aTerel ot
FTaT. (3eR : 18 Unit)
10 m IEE AR Tecied =gl
Sl ATER SATgesdT 40 TR St
Bid aC dl forcdt S=fiwedd Suesl 98 ?
(IcR : 6m)
T HIERET 97 54 km/hr 9RE 72
km/hr ST, S AR S&HH 1500
kg 318 T a7 ATGfavarard! fohedt st
A ATA o T
(Sea® : 131250 J)
T TRt gEaehtel 10 N 3deh o
TATEC STEAT o Q&I Serrea feg
30 HH 3aeh foedToE BTl R T

helol <hTY hIaT. (IR:3])

31 9 wrefiel vk e el wele Sy

3T STTEAT .

. 3TAT G THH AThRI ST I =g,

ThT ol Clal U-glesai=dl  ai=dl
ZIRTITE HIST. d T0Tesd ST arE
IR IR HLcte.

<g HievaT=A fedidedt SgHed STt
Sl 318 7
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qUeA AdEdel  HATGSBURl Sl
T fafay See rwmEr 9
ITeTed ST ==l .
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3. YRIerEdd

> Tava anfor farsreiar > dTgeR 3TIUT fordamges
> foegaty enfor stigren Frem > yeri=ht Srgvft o ufiomd Ay

AT A

MY STTA fosie SAIHIURE Hged 318, GG SteHTd Yedeh erara! 3T fasex
AT TR, TS THAHT BV TER SIS CATEH, ST, e d @Ter el Fi-a
(Generator) 9T TooTaTd! Tl ST Sholell 3T9d. ﬁw (Electric oven), ﬁl@ﬁ EIE]
(Motor) I T ST ket TfeTse Iuehton=an aroETdt Ieameciqey fasr=m 9o shell STd.

B, f\dqu regd, e, 1d, ?:1?11':%?13[, et =1 T3 (Vacuum cleaner), TR A1
T T BT ATt ST 7107 Jedit srerd shefl 372, AT Fd U AT uarard! foifsram
ERNRRIREIE

Therd HIUTHE T8l X shral IToft forei= ST shidTd. 3., S 81 HET AT e TehgUaTdTd! o
T TGV HOATHTS] fors= STaX Shidl. SheTgd TSURI o1 &1 A&fiieh faed yamsT 3cad 3¢awl
TR, B S S 30T |1 bl T ?

oS afEal. Jve! TETel all gege qTigeTe ST, UTufl shigd s Ued 7

foresra RTETET et wToft 3= UTdediee SrevaTd Ad o TecaTehyuITed d W=l ITdes ]
TSd. FEUS ST AT 378 <hl S fogeliet qromean Jergr=h faum o fagean urdeier stereied
3FHd

oy (Potential) S RCECIG (Potential difference)
TR : TH & eeeh s1eedT, Wl F81, femer, qroft.

Tt @ 3Tl 3.1 AL SRETCATIHTI ToHT HU e T et fame shigd

HEA Tl

WAt TgATe Seak ST,

Rt 1. femer srecarer % g ?

2. JTOFT=I JITE S &Il b1 ? <h1 7

3. WU YETE SAfereh s G& el
~ ITETS! Tre! ST h ?

TSI feree]d THT=I JaTg T
TR foegaquTdesia STaeie STEdl. o
3.1 UTUT=R UTdest & TaTg RERURLEIE fﬁagﬁf%maeqﬁ GUIdId.
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TfoeRd MR &1 31feren foava srarctean foigumem et forva sreciean feigene watfed grat. oo
T ARIATE TR i, TregavaTe soiagi=an, (SATe e T9R 3KUT 7Hdl) 98T B!, Soidei
) foregd favem=an fogumey stfaes fave stecican feigehe wafed iard. STTehmRITa =wehodl <fis
vt aftaT el e ST,

qrE® A 9 B 1 e faeea favaidial Bieh™ o aTgehieuaTe fawair urdrd.

JThet 3.2 AL SRS
A BT T favia 18eiett argeh (Con—- | 3= faegea fava i fagga fava
ductor) 9 B & wHl fava smEaen NG
qTEeh 32, SR d QIal dTgeh o ISidgeh A Hreraree ar b
TRA Sed @ aR=AT §F CIehMe o TuTRE /U1 THIRA
favarat o gsa 9 soiee = Jarg aEH aAER

B 91 Sghrhgd A A1 dTEhTHS &
BRA. A M B A1 Sl Aehield
foresa favia o BEwid &1 vaTE g% T TR S AT A ST
TEId. TEUSE AT gl aTeshidid e were S
%W C S
mﬁﬁa% R 3.2 favem @ faegayar

gAfIeeld IR Al faveress wme S faveret sEaia e foesa aemen
(Electric field) 1%1'5'{3 T HU AT
%l@ﬂﬂ?l% fawa® (Potential differance of a Cell)

Torega wreT=an g 31 ST K07 o7 A=A faregd faveTdiel wieh Teu I Her favata 9.
forega wemed g TEE e 1fufsRIges 7 fawarat fmfu 8. 2 faverat sererei~dar mfaus i
I T8l ST SV Areshmed faeed s i el

A1 TogurEd B 21 foigRia Teheh SR SAMIAHG HOATEIET 51 T 3hird AT e A SHTf
B feiggrram= faesa fawaat wgura.

.. . w W
‘qﬁqﬁ"@aﬁaﬁmﬁt-? — e V=E

1V = % ] el R T e 3 o,

FAI T % 7
\7gaa;m 'ﬂﬁiﬁa@? g
il - - o




uftera s

FAFATS! Sgleel AT AT AT
ey foes]d ge TR hall. el AT
forvaTar=a T ‘Sgiee’ B ATE SuaTd

3.
Sgreern wen fagyn ue

o J
[ T ST o gReien ?
favarar=an stfeen fohadt @relal Thepra | forvamatr=an Higan fedt @refiet Tshehla e
e HLAT. AT
1. ImV (Freftegiee) = 107V 1. 1kV (faregiee) = 10°V
2. UV (IERERee) = 107°V 2. IMV (WTTegiee) = 10°V

e selergiF (Free Electron) : ShivcATEl OTqeY foes[dargesrean Ieieh USIdes Ueh fohdal Tehrua
ST Solare i< T8 1A S STUhgehtet AT &fio Fei SeY STEATd. T o Soidhei Fgurdrd.
3Tl 3.3 A CRETCICATIHY STEhTHE @ SIag i Ueh! HITohgd GE=AT WRTIShe HESITu I3 IhdTd.
AT okl Sl a1 KU YHN=IE] T84 Bld. TeUTerd aTgehldicl gkl Seldei~d g KUl YUR da1gh

STEATd.

ARG SO Tergeaerm

(Electric Current) .
HATHl 3.4 31 WA GRITCATIHII ST RS /EE
foreyaaTes AR foesdaeren sieatett

Ta W faeardia g soiwe|
foeardien smfen g wd fewt

YR fOhTet ST g SogT o et 3. ARATA FoTF-Ere ATG eeDeh el

Ik HREA  foegd  wemmwEMn

feresgaaiaTe Sgel SdTd degl ardia <—  goraRiEen garH e

ST THe avaTe egdsa s | T -

FA AN AHA 3.4 § A
TEITIH AT BT JHTHA foegu=h dhaara feon —>
I ARTAT 0T Zrehrehgd (SRt

fowarpgd) @9 IeheRe (ST +, - A
fawarre) weTled  FA@. AN L . .
N S e . AT 3 Srermed favaiar et shearawen
9 AN, Soeeddl @ g erargIeh Tl

st oTen Tl = Tee g% 1. 3.4 T g iE Tl

32



%@HSII'{T (Electric Current)

TR ATV SeTerei~Gra a8 TeuTs foaeaem
B, T 7o (1) Teheh hIcTaeid aTgehiqd aTgum=i

foegauaNTEe 31Ed.

SR Q BT ATEehT=AT SHIECBGIT t IT shieTaeid STEuI

ToreeIa IR 318, W

ﬁagﬁ%mﬂ:?— Fh! 3T,

[ wmn we R oA
ZIhTehgd U Clhlehs FHCl Tl
fereegaemr qefavaTet wehawr= feum
ST JaTeTeA favey feum
US| O Z[hIhgd R TIhThS

319d.
A 4

Toreea g9 SI qedidicl Ueheh et (C) 3180 faagaam ST (A) Hed =9e Shidrd.
(TehT S iMatal I9R 1.6 X107 paim (C) 7.

JAFUIR : ATERIT TehT HeheTH Ueh helH 3aoh] [ICIAINR JaTEd Bid 3T AL ATgehIqd aTguTRy

Toreeraem weh SIfTeR 3T1] 318 TEuIdTd.

— T A W geEien ? N

o= stfaees aiET ErefieTsHTor sed shidTd.

1. ImA® (faefteirfian) = 107° A

2. THA® (FTIsht 3TFfieR) = 107° A
T Ty STfo SR fffyeR I faegd emeR

IMYTRA TR ohel, TATAT hATdd TS IV dTeeh AR

RV foegaar A1 ehdl. WA A1 R FHET

foeeaeT=a1 U™ ‘HfRyeR’ g 919 oo

- J

IETEN0T ; Ueh Toiged aTeeh aiad 0.4 A Tashl . .

ey @aa 5 i yardia g s @ e Gﬁgmﬁ?ﬁqﬁqmmm%ﬁ

TR JaTted BT faegauyR fordt o ? [RSEERERIE IR N ER

faerel: 1= 0.4 A T fommrdie fafes geermtan st .

t=5min = 5% 60s =300 HERTEASD ;

o Q=1Ixt www.phet.colorado.edu
Q=0.4AX%300s www.edumedia—sciences.com
Q=120C. . .

, _ T FehaeuasHE fafay mrfed

. TR SR fereggauwr = 120 C o e e A s e

.
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%@aﬁa (Resistance) 3ATUT aﬁgn%n Fam.
anga=n f=| (Ohm’s law )

ATEhMHYT YaTfed BIV foeslaem (1) & o aTgehr=al ¢F rehmea favarat (V)
AT FY S WSS9l 31gH A=l fHRHTIar shredr adl.

TgehTe Hifdeh ST SHI-H EAMT ATghMHYT TGV Toeeaem & o1 JTgehr=aT aF

TaV @ D

I(jk\/ (k = fEorisn) A S ST Tt

TESET A,  HIeDel

1. 1 ke 85, AT § W 5o
ka_\/ - = R = IT&HhETTY) Y

V < 4

[IXR=V Agida V=IRﬁo_o|TR:T

T T S = 378 TEraTd
e GRS I U S Teheh THesfardt Ad. fawaTat sgiee 9 foegaam siffysrme
HISIaTd TeU[ Vg SI Teheh %% I3 ITATS 3TgH U] FEUIATd. 3T8H 8 Ueheh (Q AT g™ eifaa

4.
106;]2
1311‘:;341 = 1 ¥t ()

Tk 31IgH A : ATEERIAT GF SIhHEA Teh Sgiee [AWaTeR Tge ohel STEdT ATgehTdd Ush
3ifrsR foreeaem e ST8e TR o STgehTen U U STIgH T,

FTgRTN A & NeIehaT (Resistance and Resistivity)
T ATl 3.4 THY STEehTd SIS THIUMG T
SAFH STEAT. B A HIAAM Argfossh Tdld
STEATA. AT S <rehiied favaTat Jer shet T
7 SO0 il fowa STEciedl Ihmehgd S fava
FHACT ZehTehs ST ARTAT . STRT TR S (~E<AT
JaTeHes foreelaemy fmio g, Tioa™ Soiegi-g e
TR TS Seidei-aed] Tdlel TeUesl gial d

fregaume R Fidr. @ fkierems aeeEn g 5@ I O ofem W W
FRUTdTd. ifaes I faesa aTgehrdia

Y WISUATETS! 1 S ohal.
Terehal « foIfRIse TTOHHTE STgehr=n U4 R 81 JTehaare A A T Tohehrd
(Material), STgepTel @1sll (L) 9 1Dl &5%es A AT ‘IEH’ 7 19 qUATd AT TR,

(& J
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S aTEhET UY R 378 T [%HT{EF{T j

R“Ll Ferhas SI T () m 3718 3 H ey Ha 7
Ro—- - ; N
TS UeTAT= eIkl
Ro-- A - 1.7x10°Qm
A TEFH - 1.1 X 10°Q m
R:p% &t - 1.62 x 1079 1.62x 10" Qm
NG J

1 fgeRToft p g1 HHTITaT feuieh 3TTe. 31 feerTehTd aTeehueri=i qershar (Resistivity) FgurdTd.
SI Feerdia ULreha< Teheh 31gH HIeX (Q m) 3118, ULehdT g1 TaTH=T STerseayut ore 318 STaTes=
gerrt= UsrehdT a1 7= 3194

%’c@ﬁqﬁ'q?l (Electric Circuit) St

foeelaeer=a1 gl WM ASaiedl e wwi)
dTgeh A AT 3 T AT TG0 5
foeeaaT=n "o AT T foesa i e (T sTrevh )
g, faegd uftuy &1 A8l STeRdl g 3
TREEATd. AT ATTes Heeh el SASMd 7 4
fafay fog aU&d grEacicd @ehdE &
foreega uftwemeRdt 31 TeUraTa. "
3T 3.5 ’
S &) ATEHAR

3.5 faega uituy

T 3Tl TIeaaT HSvATEre! ‘3fiet’ o ULT=A1 §H SIhieUaH T fawaTa HisvarEa!
‘SElecHct & I ATITEl! 3Ted. SaleeHIetT UY AT SId 18T ] JTevIi faegavars
HATTHER Tl

Fgo .
ST gehsSt
1. TS fesmes o/ < 3118 o e
2. @refid faemd B, C, D 7ed fed o1 Ued ATEid ? ST T5e R
A B C D E
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uceh = e IuEm
RERUED ol TEhT= ShTAE fervaiet
| IR L0
[EEL . _ | STEeRrA T S
(34 e ) VD e o v .
3UET T e /A had TTEHAT T SrehTHe T
—( — |59 drgd faegd yomE 5
T
¢ 37 hos /AT hed TTEehTAT TH SIehHE e
T | v e e e g
T
STTEdR (dTgshdR) fafare ges wigend sieo.
ATEHAT ST grge,
foreea fean foeelaeTi= a8 aqrEu
foeea Ty RO ST fereslaem
Frata o,
T Y Y Fa1 T Seed THaTde
(SEeToT ) foregaeam et a=ht s
(Rheostat )
3ftex + — | vfoTde faesaem e
(ThEE STTE0fid SherET)
Sgleetiel + - TorsyeTaT AT
(TTR Shevfid ST )
—— e : ai I e HIASTHEAN AN, Threrehiet, TR

et ¢ 3TTehd] 3.6 T TESCIATIHIY TR SS0T
. TH fig A 9 B Imed dqrsar= ar Srel. Tiardia
AR, HIAHhIS!, T Thides! Tsh 3T ST d Y dB!
foresgauma @, qe=h Fre ican. ame, Segfufiem=h
T, ShTEehIS! d TR AT THTE0TT= T .
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drg<h 3Tfor %l'HT:l'I%?:B (Conductors and Insulators)

foregaUaT=h Teheu T ST ST 3178, AT Td gri= faegqaresh (Faree) 9 fadargs
(gatesh) areft formmoft & Srehal.
Mg ¢ ST TSI ULhdT GH HHT A AT dTgeh 3T FgUIATd. AT st foegaa arg
NET
forares A el Ugehd @Y TG 3T, TEUNSE SATAT] [AedU aTgd Wehd ATal 7RI
1. ye1ef areeh fehe foremges =1 a@ara 7
2. 3T IR foree[d aTeeh 1 379 ?
T ATEdTel! STHUT= aTgeh d fagarges et Jret .

NgH=a AT TERT=E ATEEA USdiet Hul.

g : 1.5 V = =R e e, ffiex, sgieetier, argeh am, Arashiat

HEA gl
e T, AT hea.

il :

1. 3Tehdl 3.7 AL CrE@ECATIHIY TREYT=T
ECMIE

2. XY & Arrshime ar U9 FgUd a9,

3. feoiean =R faega et T foeed = a bcd
el (Srevft a’ wmm)  sfer g
SRIceHIET e BT o Hig . X Y K

4. IR SHHATSHAT Teh Ueh 31k 1S Sed I R
(Srevft ‘b, ‘¢’, ‘d’ THW) F 9= e
aTfoT et qercarTa i .

5. V<1 forwcht e

I 3.7 sfgaea fRawrh u=aresoh
6. TavaTaR 9 faegaam Jm=n Ao Hel 9
T AT hl.
Frdieror qerm
Enic Il el foegauma (1) |foegaam] | faward V_R Q)
TR EE | (mA) (A) (V) T

B W O
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TSTAA! 30! : AgH=n FTm 7 Aerewan

Seretut 1: T ar=en feam=n g 1000 Q
R, S 230V fvaiatrean dqrargg =1 fesaren
gy qael Sa od @ ai=al Heand
TEuR] fergegaum fomd ?
fGeet: R =1000Q
V=230V
\Y
Ay
230 V
1000 Q

SoI= =0.23 A.

. Teeardia ar=an et aeurl foegagm
=0.23 A.
IETET0T 2 ¢ UehT dTgeh A=l @relt 50 cm ST
f=ht =21 0.5 mm TR, =1 a=n Ty 30 O
T T AT UGehdl FHIET.
fGee: L=50cm=50% 107 m
r =0.5mm=0.5x% 107m

=5x10“*m3anrR =30 Q)
; RA
Yehdl, P = T

W A = ur

Tr
L
30 X 3.14 x (5 x 107%)?

- 50 x 107

. p=R

30 X 3.14 X 25 x 1078

50 X 1072
=47.1%X10°Q m

=471 x10°Q m
L ARl QuehdT 4.71 X 10°Q m

IETET0T 3 @ SATEehIqd AT8URI faes[asm 0.24 A
3T AT CF IRME 24V Fa%h faWaTH
T ohoicl ST T ATgehrT U el
Tee: V=24V,1=0.24 A

V

@ R==
L 24V
0.24 A
R =100Q

.. TR U 100 Q 319,

IETET 4 ¢ 110 Q VY ST TehT TR
9 e 33V favaiat W shel ITEdl
TR TRV fareslaem rer. 500 Q Ty
U YR daere  [oedda 5
LATETS! AT G Jrehiaed TRt fervraTat e
U AR ?

faeret : V=33V e
glge Sedid

R=110Q

S I1=03A

. TR ARV faegqamr = 0.3 A
E=T STl
1=0.3A,R=500Q
V=IR=0.3x500V=150V.
YT G RS T HLTe ATTIR
fawar = 150 V

e Hifgdt SS9uT qaAsrTeRt

e YR T IeTel SiefouarErdi= STuehid Giteaa®™ iU 3TRd

I gifgdt T3 =1 99 A1 9 S I18Ididd 3eTal0l HieddMT <.




IAEOT5: 1 km A€ 9 0.5 mm S3T9 TEAHT o= di=] U <hial.
faeret : aream= Ygehdal = 1.7 X 10° Q' m

e AT HeTHed hedTd -

L=1km=1000m=10"m

d=0.5mm=0.5%x10"m

ST 1 & A Brean 318, T e s

A =mr’ 5

A=7‘cxg
T 2

= T (0.5 x 10_3)21'1’12 =0.2 X 10°m?

L -8
- 1.7%x 10 m x (10°m)
.2 X 107°m

Qe SEoht SATfoT aRum T (System of Resistors and their effective Resistance)
3T Toaed STRTIMTHE STTHUT STHET U STeTeS=I1 TR A1Sd 3TE!. 37T TR hated
VT SV SAgHT FHm Ay uedl.

QeI TeRER SEuft (Resistors in Series)
IRl 3.8 = THiEToT .
qfweed R , R ° R 2 o U4 geashreft
Tk THE Th leell Al 3 et M.
TYT=AT T ATSUTAT TohER SATSUTT FgurTa. C > D
Jgiem TR Sevfid Toe dud wEe ~ K , R,
faegaam  9Rd.  TRAWEY  grEdeATIH
foreegaem [ s/a V 3 fog C 9 D Ir=a1 gl K
favaTa 3TrR.
R, R 37l R, 2 o9 T qiwermmes ushat
SiTeviid Srect 3.

Vv,V sV € s R, R i R A 3.8 Qe TR v
Tedeh LT ehlGUT=] faveial STediet o,
V=V+V +V ---mmmm- (1)
SR (THETT SIS series &1 ¥eg @A
R, B 9 ¥e.) & foig C 9 D welid faedll  gyefiemcon (1) medt Som
Qe aRomH Ty ST T SiEE=Ar FaER IR = IR+IR +IR,

TRV ferveliet R.= R+R +R,
V=1R, T n UL THEL VAT Tgelel A ),
V. =IR,V, =IR 3V, =IR 1 R = R+R +R+------- +R
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e O)

W oo g e Sevia Aeea

A T,

1. e VT 99 feslaem ared.

. QuT=a] THE SreviEn gRom a9 g
Sreufidiel g Yur=an Stelgdehl 3TEdl.

. SEufi=aT §F Crehidid faveTdt 8 Tcieh
QYT =TT fa9aTai=al Sieigdesh
3154,

. QU= UHE Srevftn it T w
Sreufidier Tedieh TETIeTT ST 3Tl

. & et ufwurdler Ty areavaTETdt
T,

W

I )

(T TR SRRy T

THE AeviiHed Thge Uwh IAuft
el 3. T Ueh Hideh ST shTH hild
T @ uiy @isd g 9 foesaemn aea
R, SR GH Sed THEL FIeuf Sed @
TehUshe ATl TS ShHT JehTeT CaTd.
SR T Sos TohER Ug g Sigel at o STorE
ER RS ICERE RS E NI RIG
forem =60 : I T BT AT ?

-

ThER SITSU(t 3TN0t
FarEn 1: 15 Q, 3 Q, 301 4 Q = ofiF Te Tehe ATsel 3TTed. R TN T} Te el

feerei: R =150, R =3Q, R, =4Q
gt Ty
. aiaTET gftome g = 22 O

R =R+R +R, = 15+3+4=22Q0

FarEon 2 2 16 Q 3mfur 14 QQ 9 U9 THH Sieviid Sieciel 3T8d, S o=l e 18 V 3deh
fawaTat I ohl T TR STEUTRT foaeqer shigl. aee Jcdeh UHT=A1 Zhleal QU favard

hlal.
feerei:R =16 Q @mfr R =14 Q
R = 14Q+16Q =300

HH [ €1 TRAT STevI feres]dem stV 371for V&t STgehtl 16 9 14 (), =01 SrehietrI 3feetedl

faveat e1rea.
V=IR V=V +V =18V
[ \% 18V
- R 300
S.I=0.6A.
V=IR
1 1

V=0.6x16 =9.6V
V=IR =0.6X 14 =8.4V

. AREYTqT STev faegaam = 0.6 A 37T 16 O 27for 14 Q) =1 Ygr=a bt favara

ITTFA 9.6 VA 8.4 V TR,
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HTEA SATE <hl GrETetl ? ~
ATIHT T hTd hid I hica (K) =31 Taes HodT8 el dTgehi= U AT e

Trg=rdl. ST aTgehd 3ifdarges (Super Conductor) 378 TEUATA. gl ATgeh Tgu=a fHammer
YT Shid ATaId. 3T Teeh SHSTTEH1 dTgeh Taurdrd.

J

LA THTAR ST (Resistors in Parallel)
R, R, R, 1 e erreht sirevft i sogeh - Y
Tk T T SIS Tohd S hedTd ol C/\ R D
Sreuiiel T STIguft TEurdrd. - R,

A 3.9 AR, R TR 3w [ " R,
g C 3701 D A1 S feiggurae axie Srevfid y
Sirget 3fTed. @S [, L 3o & Sgehi R, R
AT R 31 Tt AeTy fergegaem a1re. V& C = =
3ATMoT D =1 folg=an G S ehatel fawaTat £ F
3Tz,

aftrerTdiet Tt feregaam 3.9 erieh TR SrEvR

HHT R 81 ATt TRt e ST, (JHTate $siid Parallel 91sg STdTd w60d R B
T ) T HATH=A fHREHER

\Y Vv Vv Vv
I=?P ?‘I'@IT‘:[II=§1,IZ= §2,13=?3
1 fepmeft Feffentor (1) 9l 3.

v vV Vv V
—_ = — 4+ — + —
R, R R R
1 2 3
1 1 1 1 .
= =T{+§+T T n VY THTHR S0id e 3T i,
I T 1
R CRYR TR o +

(i 31 foa ST o19a1 S T@el fean o fesardied aRe $ed geedm™ e

B T8 a4 fored aNu @fed g ATl GE=a1 AN (oegdel STgd d $a¥ feel JehTivId gam.
37 Ted TR TEHH STieel Ot o ATIeT e SREXAUE shHl JREtd- JehIerard. g o ool

FHTR IGHH STt T Teeh fea TTIeT b T@d- Jehrral.

- J
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< e A T S S s,
1. TSt Tel VLT A& Sist &1 TRUTHT U= S3diehlgdeh! 3THd.
2. e VYT ATEURI TIeIasm &t ULT=a1 SHeasHIuNd T6d & TRUTq STevi
TR foeelaem € Hd VLT TSa=aul ATeui= Tee]demi=aT Steigdeh! 378,
3. Jcdeh ULT=AT IehIeTRITe favdial S0 3T9d.
4, AT=A1 FHTAL SISV YT} Te 81 < SHeviidiel U= S fehAdielt shHt 3TEal.
Q.ﬁaﬁ@ﬁqﬁqﬁlﬁaﬁawmw. y

THTER SISl IS0
a1 : 15 Q, 20 QF 10 Q 3 T THIG vl et 3Tmd at qigedier ufomdt Tu
<hlal.
feere: R=150Q, R =20Q9R =10Q

1 1 1 1
RP Rl R2 R3

A, .ot 4+3+6 _ 13
R 15 20 10 60 ~ 60

0
RP=F=4.6ISQ

. afaTde g T = 4.615 Q
IarE 2 2 5 Q, 10 Q 37fer 30 Q 3 fiF Uy T Arevfid et S/ A=A g rehrd 12V
TR S et 3118 . Teieh VT aTeuTi! fereslaerm & aRuTqT amevil Tgur faesaum ser.
qE gimerTdter afomH T4 Srer.
feee: R=5Q, R =10QdaR =30Q,V=12V

! 1 5 ’
2 2 10 '
3 3 30 )

I=L+1+1 =24+12+0.4 =4.0A

1 1 1 1 6+3+1 10 1
+ = + —_t— t— = — = — = —

1 1 1

sz T?l R, 723 5 10 30 30 30 3
R, =3Q , gftwerdie aitert g = 3 Q s7for 5 €, 10 Q FAfor 30 O =21 e =Tevrdy
foregayma 3T9shH 2.4 A, 1.2 A 3701 0.4 A 3718, T8 TRYT fIeqqam = 4 A
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f T farege e

AT B foegaamn & qeu focgdargs arqd, SH-Eed aiear fhar foeea
QST TREYT S . T Tdeh! Teh R Siegar (live) T godl i @e€d (Neutral) 3.
IO SSTer TR AT W Vel Tgureie foreargeh STTaRum=i S7ed, aX deE TR Shie= Tl
et ST 7. TRAT A1 glva! armeie foesla favarat aeamor: 220 V 319d. 31 gl I

7.
N

T faega it §ed fodesanear (Main fuse) Sigcied 3T8dM. §&T sheeaR (Main
Switch) I AT BRI Hel aTgeh AT ST SITdTd. AT SHE Yedeh @id ey oSl 3uaied
AT U ATTeTeS! U SATSciet! STEATd. Jcdeh ST THH fawaiat Jiaet STd ST
T g TR SISV STSerel] STEATd. ATATARER e aR &dehd 3TE df Uae=n Tm=a
Teft TR 7d. dt TRISEe T Tt aTquediel Sl 318d. & aR Rarand! aTaieiet!

~

J

/%aas?rr{: foreeId Ut ohE™ 1 819 <uardTd! fadesan
FTORATT. B AR faf3rse gavTes Teeret Gt sHeielt 318d 9
Tt foreerd SUShTUTAT TR Sieviid Sigeiel! 3T8d. S aRuTd
& RO ST Tl fIegqeml ST ArTeft, ot =1
T AT aTed o fodesd. @mge faega ufme wfed g
foegdyaTe oTedl 9 TR TE B, & TR e
Ugsh ISIATURE SHacied] @evid Saciell 3T8d. S
IERT 1A, 2A, 3A, 4A, SAT 10A TGl ST [aesdTT

foitoes ww

~

JYLdTd.
-
/

ST A=A ST SATSAT ShiesSTt

R E .

TThHET STt SaTdl.

FTIRUT=T e =T YRR FIea g SToar= iehT 2TesdT Al

Y HICT. T8I R THA T ATRS! T[T ATRTEA T S Tl AR G Gohel.

1. = fidiet SEame foeed hes 3 Aiche TTa™ YeTTel 8T IRI=UIR ATEId Taes Sar 78T
U d 1 971 f=aRea 9% SRHE 9o RUR ATEHd. W hiedHT i 46 @,

2. Toega SushtuT= HHTE HUATH! T S92 g e foedadr @isd et ST =T Wi

3. TogeId IUshUUT BTATATT U= 10 ShiRe ST UTfgeid. e TR ded! TRl Tes TEcia! JTeaTol
TI%T foee]d STl BTATSTEIA. TR & foaedaideh STHcaTed 3Teft el SToReTH SYhul

4. fTaeIa geh SHUIRY sTait qefte aR=a Juehid Ulgell at dresdis J& 9T 8¢ i d S g
FEU G AR T8 fehall AT T T ATEId oS T e FTeATE AheHY T STt

J
\
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Ve Femmed srmeiiet feresra sueron
TRumHES Al faad ARd, eaed
WAt ToATh Seek .

A, wWHd foega U Hivre
Sirevfid Sigett 37rd ?

3. T USRI TIveTar hil 318 ?
3. USRI S feeaam are=
STTA T ? Icalre gHT .

3. T faega afwer=h sigoft an
TG ST hetl SITd ?

3. I IR T.V. ¢ Used™
YUl foeeld aidY @ied gia ol ?
e THS .

foreea uftwema Sreeen ST TewTE

fore o feelt emea. <t swehdia I

feehTott Siga ufkuer gui .

Tt TR Agra whivrar fm fiaey
HCT AZeA 7

IUYTRE 15 Q30 O A U IH Tod

AR, AT d dod [dgdd TRIATHE

ISR ARA. WY &M o Fod Uk, Uk

W T S @ o dod AT, @@

3. AT S d SIS STEATT hIVTeT Teedi=
SrETa SATTTe ?

. A YA ScalgER
ST Tegdi=l Tore |,

3. aid YeudH dod SIgeAd UiuTET
gftoret Ty fercft oTee ?

deod

eI

44

4. el qaamed fegaam (A \ed) a

fvai (V ued) i@ ome.

3. AT IR TET T H1al.

311, foregaqam 3 fawarda a=a sTerar
TTEY HY IFTHA ? (AT HIg T

3. Shivrar fm fgy grar ¢ ot wse .

Vv |
4 9
5 11.25
6 13.5
SIS AT,
3’ e 'qMe
1. gesaiee  a.V/ R
2. faegaamn b ufwerda Ty argant
3. TegehdT c. & g wgY

4. THER Sevt d.VA/LI

‘X’ UEedl e aigen " v 9
AT Fhedar %S ‘a’ AT o1
IgehTe Verehal fehet 3@ ? al ShivTe
TehehTd HISTATd ?



R1 D F H
\s
R
RZ E SZ 4
A R, TG

a.wslaszar—édﬁw.
3. Tlgl Thes ITSTT 3031,
3. Slaia%h—cﬁaszsag‘ia‘aa%

o Xy X, e ieta 11 5 M 15 ﬁl@ﬁ
GROHER TS UeUdiA e
HTEHU= TUIEHTE At et et
M. d HIVRIU AEUd gt T
arrgaa forgt. (1 —feresgaem, V- faveia,
X — QT qer).

H.X, X, X3H%E[IE6|%°I1%IE§HHITIEIT€%‘
AL XBX, X, X3ﬁ?ﬂTﬁBT3TH?ﬁ

3. XETXI,XZ, X3a?ﬂTE€H3TH?ﬁ‘

3 x, x, x AreA g fEiw v
TRE 2778,

J.X=X+X+X
1 2 3

X

&, X =

xlb—‘ et

%*‘ +§—
1 2 3

45

9, 3T A,
3. 1m TR AR Uy 6 (Q 717, R
A 70 cm hedT® drEn Y fehdt
A ? (IR :4.2 Q)
3. SR S U TehER ATSUi Sigel at o=
gfordt e 80 (Q BT, K A= U THTAR
Sreufia Sreet @ = gt Tg 20
Q) grar. & 1 V= fhadt el
(Sca: 40 €2, 40 Q)
3. T ATEh arad 420 C gaent foegd-
TR 5 Trfrere dTed steet ot 3 did
STOTRY ferespaem fopeft o7eet ?
(FcR:1.4A)
3IUHY :
T faega Sievft a= St Hgcar=n
e RIS hIe3sigeeh U =1 d

AR A

-
FSHHEKEK




A

4. gaT™ WISHY

g

> TS T Fem > YU — TR, TEGHH , TS
> UG ATVT HicTol GheUl > HeToh

1. STee=T SAVHSHTd I T2 7
g SN, 2. T HIft §dTa ?

3. 13, Fehcs!, TTU, TAT, JTES! AT LW[EA I 3Ted ?

TeAGeAT=AT TERIf ST T q9R BIATd 8 3790 AT $3cdd uTfeel 3118, 379wl &) el
! Slee=a1 AEHTamHid Teh HacaTe dod FeUlel RTaTes=l JAgedT= 3TU] ThHehIRI SHSel ST

TS @I =W (Laws of Chemical Combination)

T SEa BIaMHT TeTdi= Hoe Seerd. BT Hedidial o d S 18 =1 9 19 =1 wraehmea
ITEAR ohet. @ AT AT TR  TIR STeiedT TeTei= 3= HISHTT hel d THRH ST
T e et STee = SRHETd o THR GarT= e Jr=an e SqnenH! fafag wgm=h

e fofeett. sTaur A9, T WEETT STUR T HAT W TedTe qTevii 3Teld.

TEA : WHUTH, THeBI, T TS
PEAWR | ey Ffowsm wise (CaCl), @ife3™ Hehe (Na SO,), shicwrsm
HTFETSS (CaO), IMoft (H 0) (3MehelT 4.1 T&T)

el 1 Sl 2

® TH HIGN VFIA 56 UG Hicws™ ® Gfowsm FiNESs gEv VU B 9
ATFETSS T1 o 1A 18 I Toft <1ehr. Tifg3m Hothes gravT e =T

® FIEW d gl o TgHS T ST HISgash

® I aye feEd ? 3T forar. ® 1ol ¥ AT VT gATSE .

®  YPHUHAT TIS[AT TETEAH TEGHH TSI,
————————————————————————— ° mwﬁﬁwﬁ?ﬂﬂﬁ?ﬁaw

-------------------- IIUTATAIA GTEUTT ST
® 37T YraT AU ST HIST.
TR ShIvId ed AT@edel ? TEIHHTHES

HTal g STl hl ?
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Ffenem FeiNEe NaCl @il CaSO \
(CaCl ) = gramT = e STEEd

HAfeTq dethe

(Na SO, = gt

4.1 TEEHS SaRT=AT AT agdareuit

fe{=2) AerEdd=n Fam (Law of Conservation of Matter)

T AL o5 G TEGHM d T SGa AR STeiedl GedTe JEqA HE Wid. 1785
HE A egTet (Antoine Lavoisier) AT el ST HRNEHTT 3761 ey e, shi TaRIHS
ATTERAT BI STHAT GeaT=a SeqHTHTd aTe fehdll 512 Bid ATal.” eI ATufshdiar stfufshamehrenTe!
(Reactants) TVl FEqH & T STUTSRAQT FHHIOT SIoT=T Sedtieara (Products) TRV SEHH

T qRE 3. I ged TS fAam 318 TgurdTd.

R o FEm

(Law of Constant Proportion)

e e & (J. L. Proust) It
T 1794 7=y feor ywmomen frm wiea,

aftera v
ST SiegIiem (1743 a4 1794)
7 35 ST Bl AT STy feh TR

‘g fafdy T g qagedrd
AT SETor gt fer stEd.” 3T, urvETdie
TGS a Affedse aEqaHl JHT 1:8
A ; TS 1 TH BESISH o 8 I SAferes
AT TEEH I 9 IH Ioft Jar 8.
TS0 ShIVTCTE! STATITE e TeieaT shia
sERIadss Al e 3T Affeese
TEGAT THT 3:8 ITHd. eV 44 W
I SRATFETZSHEN 12 TH e 9 32 1M
AT T,

Sk S0 TEUIATd. THRHETETIHE Seeme o

ST A7 EATHEAE A i i he.

1. i 9 FRIGISHE ATHHTT Sl

2. SO YT FAfeasHe gai gl & faew
. (1772)

3. TR ST AufsRaeR s 9 Ieatfear
ST TEGHT HISTUATAT TgU= ToH ST
el

4. 9Toft B EEIGSH & ATfeds ARG Sl
TR AT 3N,

5. TR ATATRIT SEqHT Y TEe STd =1
T afee orEm.

6. YT Yeyaeiael A1 feelt 3er, wewfen
JTFA, ST Fehe 3T,

7. 1789 A& Elementary Treatise on Chemistry

BT MY feh WA S ufgen v fafgan.
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TR ymmoTreRn fREmTER vEdTesUi

e Tl ferferer wgerdi= sierdn Add. 3eT, I Hreie, CuCO,, =1 ferEeHH T8 Hiu
qMEgE Cu (NO,), =1 ferere =hio STiese, CuO a1 W SF T4 fiesred a1 Sl TH=med
TeIhT 8 I hR ATFETSS Bed o caTel Taaaul gragier aTsisr AfUfhaT Shefl ST&dT Srea o
Th! 6.4 TH AT 9 1.8 U0 amoft firesTet, Amee e smromrn frem e faey gt d uTg.

PR ATFETESH! IGISHEUE STRAT FH Tl 7 FIT I 7 Yeiged 318 g F1d gered
IR ST ATeh! q1oft H O 1 §Fa H & O 81 qelged 1:8 <1 SeqHTHI THI0N STHATd & efel
mm.m9ﬁwsmaﬁm%wm.wl.8ﬁw%x 1.8=1.6 3\
JfESH TR, & AffFds 8 UH P AFEEeSHYT AT, JT= 37 B AFEESAT Gal
T TAHT § T TR 6.4 W0 B T 1.6 T AffFaeH T8, A &ndfied, Cud O 2
FEGHMT T 6.4:1.6 TEUS 4:1 3717, FgUISHE UGIHT=aT GF oRTaTes= T~ efiel Teeh Jargeat
FEGAHT SO R STEeT SR fewet

ST IR ATeaTzE=a CuO WHATTE Teoh TgedT TUTETd a1 JHI0T 1 3T d Tg.
TS} TeAgeaT= 3T STEeIe! SVEgHT e AT, Cud O Il V[EgaH A 63.5
g 16 31724, TS CuO g WEE Cud O 1 9eh YAgedr= Segarl JH0T 63.5:16 Favred
3.968:1 TUSE 3TaTS 4:1 3717 .

AT fesTelel geeh qeigedrel aeqaTt JHTUT WEHTTEA hlecied Tufed SHImsft Jool.
TS TR et TgdTestit gimett.

3] (Atom) : HAThR, AEJHH, !TgﬁT (Size, Mass and Valency)

1. STUEAT ST AT 3. § BTV TANTETEA AT T ? hogl ?
oIS ST | 2. 70 Gt HIT IV 7 3 HAT TS AT 7

390 WRfiel $edd IIfeel 3118, <hl STV Weawnil <hash ST8d o hgehlaTaiie MM fhTomR
Foagi & VT THTRA HSTohUT STEAT. hgehlHEd GINTRA T TR =g & HeTehul JT8dTd.

VT TR BT AT BISAas 3tdl. T J0HE S Fsa1 T8 3T ohgeh 9 STeedad
el AT TS AL B, U BT &l T e e hidrd.

J1U] 3 0T IS SATHR
L [ i) IER
10° 107 FTAG IS 3T
Im = 10°nm. 10~ o Y

1078 RISIEEEIEUY

4.2 FhEtaTrean U Siowt
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(3w o g s WW@W@WW$&1@T\

;2 el fl & ':Lv l;fﬁf@j‘[jj IS STTaed 3TEdl. aﬁaﬁrﬁwﬁﬁﬁwﬁwm
ﬁ%ﬂm‘a&, e HIST. 31, Na =37 T0UeT K =1 370 HIaT 3118, SR G 10

weEe) o forenferq | | STEIGH hET e STEA, T SAT ST STEH HET S
TfemT CrEavaTE] guAT 3TE. | | SOIHE ST T SRR SAT AT STeddH hard Hul
APl 4.2 Aefied hleg IR | | S ST STI=AT Joiid daT 18!, 31, Na =37 S0

eL&{-lqa?qolwl A el Mg =1 319 g 3.
\ ST i we. VAN o

31'0@ FAEQHT (Mass of Atom)

STVl TEHT TS ShgehTd Uehddeel ST o cTded e (p) F=IgH (n) Hed 318 . TU[ehgehIHEd
STEUTT YIS & =IH=A1 ThiNd HEddl HIEEGHHTS (Atomic Mass Number), A TgUMT. el
g =g T THHAI! SHUhgTdIe JeTehuT (Nucleons) 378 He€drd.

3TU] BT AT HEW THal. T AT S el ST ? FT Yo eI 9l gidr. 19 &
AT AFTIERTT STU[EEGHT STEhT0! HISTUl ST THeAT ‘37U HIue TequH’ &l Heheud 4 3Te.
T HTUE TEGHT HISTUATHIST TehT HeH U T il RIS 31U Faid geteh! STHeA eaTdieal
HIBIA GAGH! g HeH 37U TgUT SATeil. SATSAT Shgehld hddd Ueh HIcH 38 TR TGS U
T FEIAM Teh (1) T8 THIHRATT 31Tl TS AT S[EHMT ol 7 STAEqUHTSdh A, 1.

BRGNS HUE SUEEGHH T (1) HISeHTaR ARIEISH U T fohdl § Tl SR ?

TSI Th! AV TEGHH G Thl ST <l (14) T2 3784 TV TgioH ST
UL TEEH 3 14 8. AR fofay qergear=h amer Seaeqa™ SEe! el 3Ted. I Ha-vid 36
e HTHeT SAU[EEqHT STQUTTehT 3TTefl, AT hicaTeaT JATETd 3at shiel ST Hey 31v] rgv fere
T, S 1961 LA e AR HeH U TV HaS el AT T hIe<AT Thl U HUE
SEIAH 12 TR e, ShieH T[T ga-d gIgIS<al Uhl U HIU& Teqa 12 x%l—a’wﬁ%r 1
3T 3. VAT HTUeT TG TeaR Teh e 9 Teh i A< SEHH 37T Teh T8 3T,

. I Yelged 3 T ATE STU[EEqHT WTefidl qacaTd foetell 3TTed, X el
P e S g .

g ik S Ll A SAUIIEIAE g SAUISEGHH
FRELSE] 1 ATfoRErSH IR
HNELS 4 YA 19 HoHt 32
fafism 7 IEEIE] 20 FAINA 35.5
sftferem 9 Tifgem I

EIRE 11 Taf3em 24 qrefre™

G 12 Sfcgfufiem hicareTy 40
TELSH 14 ettt 28
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STTATAT IS STV TEGA Tea& HISTUATAT ST(eh 3T[eh TGH [oreh#d STeiea 3Td, e
STUEEIHHTETS! HTU& TEHTTIG ST Uehtehd s (Unified Mass) 2 Thth T TehTet 318, AT TehehTall
“Tleed’ 1™ TEUTATd. IS u § |1 aTard. 1u = 1.66053904 x 107" kg

WWT TS I:EH (Chemical symbols of Elements)

1. TS TETE HeIged hel guifedTd 7
AU | 2. JHETel AT STHcioa el Hoigedi=an & forat.
3. I, &g, |, = e, Ir, I, wifsery e g foren.

gTee qaged 1 T3 ¢uarard! fafimse sven famgi=n am et &A1, 5@ gEgemae O
qATS AT HoigeqEét ©. TS A0 [UPAC (International Union of Pure and Applied Chemistry)
 SUeTe 1 AL 2T SR 19 S T ST ST AT ST FeAT= TERA(eh T Tqerdt &1
SfffTsTEA Yo Tgedier TG 3118, TATIHR YelgeaT= 31 & =T A1aTdid ufget 78 fohar
Tfget M1 gL / R farfiree 78T STl 378, GF STeRiish! diact S1eR SIS A forfid o e 31eR
oM fordia fefeara.

qaaa:i%l STTOT T (Molecules of Elements and Compounds)
p
I8! TAGSATAT VT Tas ATedcd 3T, Iarerone, gfctem™, f31 et € qeigedl Teh-310]-
0] AT ITEATA. hIal dB1, TAGATAT GH fohal STeeh U= FANIGT & Hagear W] TR
BIATd. 372N Heigedl g - ST0[—V] STaET STHATA. ITeoe, HTaesH, TRIgNSH & Jeiged fad—3Tu-{u]
IFEd O, N FT5Hrl ST Fog] el J-Lcd;oqitf U] TShHRIRIT FANT ITadTd, o] Hg= 10
TR BIATd. FEUISHE Hoigeamele THT(eh STTehyUIes H qa glard.

T O o . | - L & gfel - 300 et qeiged ATe] FAR .

Wﬁ ATTOT WieTeit Hehed AT (Molecular Mass and Mole Concept)

EEGAA
e e WEEA RO R U WA He SO STERATE S 2,
(STEREHTATIHTO WEEHTEEHT Sleed (u) JT Tehehld Se hIdTd.

H,O = {O[eRgAT ¥ Hiedl 359 ?
W | WHAAGH | S | W[ A | AUEGAT X | Hehie g
u a1 U A u
HO | =RgrRH 1 2 1X2 2
Jfferas 16 1 16 X1 16
WEETHM = Teeh HUERHH St
(H.O < Yeeqer) = (H = SIUHeqa) x 2 + (O g x 1 | 3g 18
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ST 2ok AT,

Gt el qaigedTe SEEHH Slee ey feeft 3TTed o el S WER foet 31med. I S
TEHH e,
JUEEIAE > H(1), O(16), N(14), C(12),K (39), S (32) Ca(40), Na(23), CI(35.5),
Mg(24), Al(27)
WEA > NaCl, MgCl, KNO,, HO , AICL,, Ca(OH)_, MgO, H SO,, HNO_, NaOH
| (Mole)

FHEA TR
1. SShTEITeR ST, TERETS, TUHISIE AT Teieh! Tehl GO ST HISHT. ShTa 10 ST ?
2. ST, TSRS, THUESS A Teeh! 10 TH TEGHH IS o T Tel qIoei=] S /isfl. o Faten
ARG T 1 SRS 7
3. TR (T g TTvATHIS! Sedieh TIat shHTshAT L, TEX J BLHIT 31T HIS[ T3 STesl 34/
Tarepean. dqul foa ol S T STt SuarT=h HE SSHMER QT 9 ATTE ST, HEISTeS
T FISTES Teieh! fohel! I ATTEA! O ShTel.
4. TAH T S aEqHT 9 TUH SEqEEId IS STei s Anfawft grdt shrvrar s et 7

Teh UL AT U0l SHoamaTdt 718, Sarl o Sert 3= femoy fofet e ?
T FEIHHTET AT T T =TT ST TSl el day SAredl I8
&7

ARMUTE || 1. SOhIET ST hIVTCITE TeTi=a Uehl 10 TEqHTH HIST0l IT9-T 3718 <l 7

2. AT UEIITeAT FHM SEqHT STECIH] TRTHE o1 eTei<aT {0 Sl T 318 i ?
3. STeRTGEIT eTeit= (U] FHH S SATeTe STHeATE o1 ol Y= 9 SegamHT=al T o3
T IS o1 ?

Teaged fehal T Sregl Tl STfRATHES W SdTd degl e 1] 9 WEed siffsha
B 3T TS AT V[V TE&AT W STHTe ANTd. HIH Tk STUTRAT a1 7010
TISTUTIAT gTaTesdT Actict ST T Ao w0l TR 3Ted, ATETet Hiet” gl Hehed-= SUFRT &Il

A & verert=h areft weft rd i o= rmefie Seque o deriea WEEHHTA SecHdid
oAU 3T8d. T8 ATfrasi T WEEHH 32 T8, 32 U AffedsH Tgur 1 Hia AffedsH g,
TTUT! LWEEH 18 TR, Hes 18 UH urvft Tgurs 1 Hied ol g1

ferem =,

N
TN 1 Hie g S -

WEHAHTERE Ted A THALEA e g yHAEie SegEH

TEEH 9. Hied (mol) 2 SI Tk bl e () = EERIERGCISCIE]

3.

(G 4
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IFegATG! 37 (Avogadro’s number)

HIVTE TgIi=a1 Teh Al TRiveia W= g&an Hivad o9d. sereils s egnigl

I AEEHIA G Yerd G hed. TEUM AT HEAAT ‘SASgITg! ek’ ITH Ui o al N 41 &3
SIfoard. e SSi-eh1 SNTHT grEed foot &l 3fegigl 3T Hed 6.022 x 107 3deh 378,
HIVICTE TSI Teh Wil T80 6.022 x 10 20, I8 1 T TgUNT 12, Tsh IIdeh TEUS 100, Th
TTH FEUS 144 T8 | HId FgUS 6.022 x 10%°. IGTeoned 1 Hied qroff vgureie 18 U qioff Bded @
T 90T 6.022 x 10 2 3o 1] 3TEAT.

66 I CO, wea feheft Yo arerea 2
fia: CO, = WERGHH 44 3R,
: CO, THHe e g™ 66
CO, wefiet et @& (n) = o5 =
.. n= 1.5 (mol)

191 CO, Wl 6.022 x 10 W0 31T,
: 23 —_ 23
.. 1.5 | CO | 1.5 X 6.022x10% T = 9.033 x 10” W[ ST

144 &A1 Fe AT 6l 1
1 <3/ et ST T T . 1 i 8 = 6.022 x 102 Y1

/U 12 SHhedt

58.5¢g

1 91 moft = 6.022 x 102 3o,

~ 2lsilb) | | 1. e verte e wfidie Y= de cn verei
1. 36 TH UM oA EEHTTR 3T,
2. 493\ H SO, 7l H SO, T ST I

< TeRcft L] S7eaTa ? 3. AMATS Yeraiear 1 Wia e domefiel seqEe
L ) U TTaTe3! STHATd. J

4.3 Ueh Ui (FegRTG 37eh)
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FI (Valency) 1 HCI, H,0 @ NaCl & {vegaiaest H, Cl, O, 31 Na &1 feigeai=an
TS 3T,
o1 @Mmea. | 2. NaCl, MgCl &I STIHes o7t ehtal THmRifeh a4 31 ?
BT 37eh TEUTS! T HOIGeATAT TehT UL SR USSR choiedl THT-eh S9T= §&I1 9. 18 =19 19
ST IR TAZSHT=A] TS THSUATETS! THR(eh T FHEmm= 39 id. 20 1 IIdehid
TGS YT AT Seidei SETUelt STHCT HeY TafTa STTaT.

Hifeam™ 3191 (Na) Seiergi G890 (2,8,1) =06 Aifesm 3 Na* (2,8)
TR 3] (Cl) el T (2,8,7) e FiTEE 3 C (2,8,8)
Na*+ CIT ——» NaCl (Hifgs™ ®Es)

Y VY

TITSITHRT ST Teh Soiefg - FATA=T U ¢al d HITSITHAT 9 T TR Bl Fe0[d HiTSTw=t
TS | TR, FAMNEAT U] Teh Seiag - Bl d FAHT KT A (FARSS ) TIR Bl FgUI FAe=
IS 1 MR, TR Teiehl Teh 1M foreey YHRWeEial SAhNUmged Na* a Cl- 0l Tsh T
¢ fmior gie NaCl 7ar 2,

o S e S N (o g A
35'5'5:" QAT AR A e v o TTRA ST @A (9 3T TvraTd
TOAFH VAT ST, TRV WIS 9 | oy spor waTR STRHT SHTER (R0 TR ) FEUTAT.
FANA Qg HeageaT= HYT 1 37, Iq1. MeCl Hed Mg**, CI” TSI &5 o 707 3T

e s fFafor gam gergearen | STEATC.
a1y Freh govarett 3 i St ot T TGS STEaH Shald STHOTT Seiag =T

TEUTS T GeigeaTet Hg 2. fi?FlTsi'll;Tl godrd. )

o

SOekeEr. | MgCld CaO & G qelged ey Hufl TR gheiie 7

4 )
fecar  fbar || o wXU™ ;. USE TEES AT, 9O (National Chemical

ddear W || Laboratory) TR o SM@mMe Seied U0, SeITe Hed
st e || FO T ST Yafie seEede wreR o g g T
e e sy || RS o RO A IEEH CSIR 1 HH S A AT
TTIAT 1950 HTeH ST, ASTTHAM, FHIGATH, Sheforied, e, Ik,

A U W
N : S TR, SEI Sl G899 SgaTies 9 (Polymer Science) 791
e fafae Susmame) Tenem a1 THTeear gid.

g J
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WA AT gUT .

<

HEQU_| FereA
HRE(EE 1 1 1 1
e 2 2 2 0
fafaem 2,1
sfferem 4 2
EIREl 5 2,3
GRS 2,4 4
AREISH 7 3
SIIEEEE] 2,6 6
FANA 9 7
IEEIE] 10
Tifesm 2,8,1 1 1
THfe™ 12 2
g™ 13 2,8,3
faferenia 14 4
et e qrerEuT T e
Ielged | O | OWYgS | WA | AW
GIE] Cu 192 Cu* E2enl
Cu | wf%
qra Hg 192 Hg* HRE
Hgt | wHis
g Fe 293 Fe** B
Fe’* Hieh
H\?'F?B (Radicals)

AT aiferda Tl
AGAT U] NS W&
SIS ¢aTd fohall BdTd. 3TSTTeledt off
Teged O UHMEm Sed |l
QrEddrd.

AT EAEH A oA

AR (3IRH) 2 9 3 37ef aferd
Y SRl S T

SIS FeCl & FeCl, 31eft €M
G TR Framd.
\. J

— Mg ————

1. uitadi @gem  rEum
STV hTE! Heiged ST
2. Faywm giEdt  Fge
JEUT g |
M.

- J

THRNYUI R @Toic eI SITE THesUI el & 31 o

AT HeTaH A=A ATA He T A
NaOH HCl

KOH HBr

Ca(OH), HNO,
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JAfH T U TP §H Teh STEFATd o eI hel¥F (TR STH) 9 3FARH
(FRUTITNG ). § Teeh TaaAI0 TR STTRATHE WHT SaTd, TS 1 YeTeh 318 TEUrdrd.
HEITET YT SISl TGS 1 STEAEY! qerehrared el i, fafay st a9m g,
S NaOH, KOH. e} HheRAMT SFeieH Hereh 318! Teurard. fafay smradindia s @
ARG TIEE Bl AT IAC ST JeThT= TSI FRAGSH ST T SheTITEd! JeTshlerIe STc!
&1 fafay st TR ga@, & HCl, HBr. e SHRAMT STt Jofeh 318! Teurard. fafay
AT FEIATI I Bleh &1 CATATA S STTFTeH! Yelehiges TI5¢ Bidl.

&I YARIUh! STTFATHEHT Yo o SATFALHT HeTeh v 7

wEmuE ! Agh, Cu*, CIL, T, SO,>, Fe™*, Ca*, NO*, $*, NH,*, K*, MnO,", Na*

TG STFATREHT YeToh GTqe1 SAUURE Soidgi Hhieedrat saard. sid Na* , Cu®* oig araf
IRl SATETE HTed, S8 NH, ¥ T8, STt Hefeh HIHTIG: SUTea] SUHE Seiag fHesed sHard
St CI7, S* 9 el shiel 37udTe ATed StH MnO),”

Qe HeTehT=l G 1T STehtol <l B ST o SUFNTI SAT0TTelT
ST Sieh TTeTal, | IreATaid faegaua e faegre Jest fHery e
Ag*, Mg**, CI, SO42', Fe?*, ClO3', NH4+, Br-, NO3‘

Tk V] el HeTeh Faurel ATeft Yok gid, s Na*, Cu*, CI°
STeg] TEIe, HeTeh FEUIS WA T8 AU TTC 3FEa! degl caTell §gerd qeteh Feurerd, s SO *7,
NH,* . erehTeriel SHI S qeot 3T ol crefl Sl 3.

T TR o — Teh GEe IR

IS T TIR ST T S fRT6T TgUTS! I3 10 S VT ST o o FgUS he&F d
AT TEUTS SATFATREHT Hteh d ATFATH] JeTeh. g G T fobgd SWTIG ST8ard. AT ie STehNvl
S TR Ao 99 1. ATI(eh T 16T i Y16 STEATd. UfEal I16¢ e 16 318
T, GO TG AT AT TEd. TH IS FARTES TN G THA e G TAfgamn sherareh a1
STEAT SIS T ATCAT SHEAE I7eT SISt SFArT= T fafgara.

WEE AT STRHERe IR gREad ATed W1 o 1 ST TE] T 396l SIS
uremeft fefeara. Te qerenre T 2 fohdl S TS Hotehld! |31 SHHTd foigd Sl HamETel

ITetehe TRl fifgdrd. Tysea fatehd TUMehR Ueed- € T fHesau | I, 3., Hifse™
Tothe I T THTAS g feafguamen arre= qeliet THTer 31med.

I ATt HOSUT G

ST HISTHTY F SR HIfd 1TEHuITETS
A e TehassT= Hed =l.

qAgedTe SAVEEIHH, Soid 989l § T
Heid Wefie T 1.

HehaEde

www.organic.chemistry.org

WWww. masterorganicchemistry.com

www. rsc.org.learnchemistry
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f R 1 : gerehiea1 G fetfeu (SeaTie qereh STe ST, )
Na S0,
TR 2 ¢ T T Yereh AT Wiett et S feafgor,
Na S0,
1 2
Rl 3 : YethTe T fHeaauaTaTd! STune giaeTsETl fotehe TUTehI v,
Na SO
L <
Ul 4 : TS TER §F fofgo.
Na,SO,

fafay ggme=h TEmETH W fARvEEE Qi gt 99T el STHY a9

L TR, WA TFeATd HgH! ARTUIT=AT HeAehT=l ATel, Tl SHRE 6d T3 feed 3TTzd.

J
4 A
AT /TR
TR HeTeh AL ook
H* gEgeH AP Fgffem  H  gogEs MnO,” THTHE
Na* @ifgem Cr’*  whifgem SR G UGS ClO,” =iie
K*  dfem Fe't Witk CI' =else BrO,” sitHe
Agt  foree Aut Tieg Br-  siHTEE 10, #ARIee
Hg* wegw Sn*t  wfi® I 3riiesg CO " e
Cu* ™ NH * smism O AeFTSS SO Wehe
Cu**  FYieh /R S HHIsES SO, Hewhrse
Mg Hfsrem N ArEgrEs CrO,>” e
Ca™  hfcwrsm Cr,0.” SmEshe
Ni**  fehe OH EHISiTss PO, wiche
Co™ =hisTee NO,~ e
He™* Wit NO,” dmgree
Mn** i HCO,” 9rrehrsie
Fe* e (31 1) HSO,” sr@ethe
Sn** w19 HSO,” sradewhrse
Pt*  wifeAd
. J
N
g ATE .
Essentials of Chemistry, The Encyclopedia of Chemistry, s i T <hrr. )
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I Sk AT,

I /YT A1 TeFcaTal 9 foiehd TUIehR Uei=n UM e

HicvaT™ SwrEe, Hifesm qehEie, fHeegt wiitegs, TRy siadrEs, Sicvsm grgledgs,

3greot feta.

3. o9 A

3. JTTFATEHT YeTeh

3. HIH TTH

3. ONEd] §YST T8I 9T

3. gla-uys Al o

. Tr-ugsh st geres

Wil Yelged 9 camargg fwesur=an
U, ISR, AESH, 1€, e, ToWh,
FAMNS, T FepErH

Tl gl EEHe g3 @R
FIUATT UTa=T foTgt.

Tifsa™ Tcthe, UICRREM TR, ®ieh

BIChS, HicU AT, fcgism

HREEEIES

el T9Th Ieek Tasientunag forgn.

3. TS B YeIged ThETS( Fdl 318 ?

1. M &1 oSt o7 TR, Hothe 01
HIThS TARTEUEL T TR heted]
T TR g ST
qrr=1 fora.

3. UERGHMTETR! HeH UL HATeRshdl
T 1. S HeHSTLE Hifeedl &Il

3. AU Thishd SEGHM’ FEUIS i ?

3. TEIUTET Wi TEUS A d SeeTElEd

TS <h1T.

TJTEII

57

5.

o°]

I Biethe, RTH SHISS, HiTR Tothe, TICRISH ARG, TSI SRHIT.

WA ST AT foTgl 3 WERHT el
Na SO, K,CO,, CO_, MgCl,,
NaOH, AIPO,, NaHCO,

I RTRTSAT AN FAhesd | ATfoT

T 2 A TR few. @ dueas

NI i

AT’ : EgHH 7 UH
Teeh JAlfaasid JeqdH : 2 TH
TZeh Shic AN J&qHM : 5 TR

AT EHE 1.4 TH
T HTfaas < &g : 0.4 TH
T hicIAHE FEqaH : 1 7

TR T FANT it FHam

gy gal o e .

Wil AT o 1 ugraedn ujEt

&A1 HEl.

32 T 3ffeEsH, 90 I9 9oft | 8.8 I
e SHSATFETEE, 7.1 I FANA
T qaigid (0.2 Al g Ad9ed™

T TRt T Tt SATEAT AR ?
TSI FARTSS, HHIIH TS,
I FHEMHE

Y33, g Taeh Thcdl d INCSIEe I

Bl s
FGEDHE




5. 3TTFA, ATFAN F &R

> AT A I AN Forgeia
> AT F ATARTEN |, > &R

> gTEuTrEN §,

> ATFA A AT Fgelt

foe, o=, @ gren, aes, feer, &5, g4, T, fiesh 31T
aﬁéam‘ Hrafarn, arft, gt gt fefena=an aerae fiF T arfietor e

hdTd ?

HIE $3cdd 9T qifget <hl WTeaueriueicl gt STiae =ei ST a 3ot el qie Jaid 9
TSI eSS STHAT. I T STk STATH el ST 318 e 6t =T SThY ATAerdt
g AT Teeh AT, AW g STIUT fofcHe TTEA gRiehl=al JMUR 3 9 AR
SMesEuT @It o YRTd Teerd Tdet 318,

foTera o= SR 31T J SATEAT Sl ST SITdTd 7

YT AT d  SEAR AT 3fereh Wifget AU EIUTR ATEI. ITETS! ST 1] e
AT AT ATV TARTTATRA .

A

LRUICEIC]

Qe

ATATRYHT TeTeh

ATALRT TeTeh

T TR

HPEESItERC =y

HCl

H+

CI”

HNO,

HBr

H,SO,

H.BO,

NaOH

KOH

Ca(OH),

NH,OH

NaCl

Ca(NOB)2

K,SO,

CaCl ,

(NH,) SO,

TR T WHE H* 7§ AT Joteh Tedr fead. & 99 T 37Ted. shigl S
TEE OH = g ATy qoieh 8eaT feHd. & 96 T3 ST 3TTed. ST ST geie H*
a1 AT ST ALl gereh OH ~ U1 S7Te 3178 3t Mk WY eV &R (Salts) BT,
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SATAT AR T ST BT W YOI ol A& TS Bl <hl STk FIT= 1 TehR TATd 9
q TRUTS 3T, ATFAT I &,
Ak TN : Ueh RIS

STk T LU GF Heeh TEATA d o TeUTS] hel¥F (9 AR / STFATREH! Heteh) 9 311
(U1 3T / JTALHT TeTeh). AT TR fovey foeeausR STHed™ SI=aT el 3TNl 9@ SR
3TYd 9 S TS 94 FUIdid. g AU AT $cdd UTee 38, SheFaild Teh Y9IHR o
SRS Teh SRUTIHR AT<ATd I SATHYUT S F8UIS Ueh 3Tk 94 319,

SO 1 Fetargi Tefaen Toeed=n 1Y AT ST

e qifedl T8 shi TEvid: hivTcATgl St

Socdl  foeauwiia  feudiergd 3emiie

Na* (2,8) ferdfihe Al omd. oW Wﬂr’f

o 1 e forelagsan wdfed oS 3qA ST

tor JUOEA TWIRG 3 A FIMHS TR

B ? ATAT ST HEAUTEEA AT

i fied. wmEedt d@ifse™ 3

Cl (2,8,7) T (2,8,8) FAMNA=AT AU Na* 9 Cl” g 3T 9

e NaCl 81 & FH1 AR Bl d TRt
5.1 A=Y gREad TR,

TIfSa™ T FAMA AT SUHE FETaH
% g U1 3T TRl " Na* & Cl™ &=
Tlal AR T had g U1 3TSCh
3R

Na (2,8,1)

Na c e e g NaCl

5.1 NaCl gt fAfet : getereia aeuu

Ut 3Tsceh TS Soide HEaY 7 Tt feurdt guferd omfor qe Smed Na* @ Cl- g foeey
TR STRATHE A 94 TR Meages NaCl 3 31 T eeiet STRIfeh 9 a1 2Id.

e g o

e TuTor gered feeseaTe o= fsunHT SR Teurdrd ?
TS ST, 1. droft 9 His 2. Uil F ERER
3. groft o o 4. ITOf 9 ARSI &

SiegT T T qTvaTd foreesd degl T Sicii™ G1avl a9R Bld. TATIEITd STHeedl TR
TG ToReeaaHTRA ST TshHhT AR TEATd. Siegl TETe ST T IT0aTd foaesrIa geard
BId o1 U=l 0] ST ST HE GHATA & AT ThHeRIITR oTe3 ShLdTd, FguIerl STl el

BT ST T Tor=woT Bid. (TgT ATkt 5.2)
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STAUTHE T STeieaT Scdieh STRHTAT Td STS[T qTuaT=al W[ Beiel 3T6d. g e geiauamandt
Teh ST |3 39 1ehe (aq) (aqueous TEUE Siei™) 318 fafgara.

v foreresvaTgEt
TUEY Hig

fee s gam ~_

Hrdtom FeiwEE ot -
NaCl (s)(—> m— Na*(aq) + Cl (aq)

5.2 fie™ Steia grauTder fereru

31%‘&31’&5" TFA g ATFAR %a;sm (Arrhenius Theory of Acids and Bases)

3.9, 1887 A& Tlifes ammies sigfHem I o1mee 9 STttt fogea Aree. A feewmdrd st
T AT SRS hedl 3TTed. I T JEIAIHI 3T&d.
JATFA : AT TEUIS 31T Uered <hl Sl qTuaTa feieesdtT ST8dr careal gEvnd HY (Fgie 3TH) 3
TehHe SR TR giefrd. 3e1. HCI, H SO, H CO..

HCI (g) —)(ﬁ ) H*(aq) + CI" (aq)

qroft )
HSO 1) ————  , H HSO
S0, (1) p— (aq) + , (aq)

HSO, (aq) % H*(aq) + SO42'(aq)

A ISk O, — ~
1. NH, Na,O, CaO 31 Gl =1el 14l A1 ?

2. I T UTATd THEeset STEar ot JTvTeRia FANT UTadrd s
IV T TIR BIAT o GGV GTeitel HTof quf 3.

NH4+ (aq) + OH (aq)

NH, (g) + HO ()

2Na*(aq) +.eoevevnenennn

CaO (s) +HO() —————> e, e

3. T T FTRTOT AT, SATARY, AT TR SHIVTeT TSR ShTd ?
60
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SATFARY : AT TEUIS 78T Iere hl ST urvarnd feeresen e1|ar emr=an greamnd OH- (FRIgieTss
3T B TehHel 1A G BlaTd. 3¢1., NaOH, Ca(OH) .

NaOH (s) (qwﬁ ) > Na*(aq) + OH (aq)
Ca(OH), (s)) %, Cat*(aq) + 20H"(aq)

HFA F AT TR0t (Classification of Acids and Bases)
1. figl 9 HF AT, A TUT 3T<h (Strong and Weak Acids, Bases and Alkali )

A § AR STl gravmmes < fereror fercft SoToTTa B ER. <= affetr die 9
T AT G TehId HLATd.
et o (Strong Acid) : st ST ATvRTa forereset 18T ! foor Siasstaes Ut B 9 e
STt gravnd HY 3 Sefed ST ST Joteh 3 TR STHEdH 9.
serewond HCl, HBr, HNO,,H SO,
Hieg 3 (Weak Acid) : e 310t UTvama forereser 318t ! foremor qui gid Aret & e et
SISO TS AU H* & Fefea SATear= STt qereh a1 ST sRistd foretvl 7 Sieiel ST
0] IS JHTOG STdrd. 3erewned, CH, COOH, CO,
e s (Strong Base) @ il AR UTUTd forteesel AT T foreRr Saessiaes qui gid 9
A1 el grEvTd OH”  Heod ST ST Joieh & SATe TSI 3T8dTd. 3erane
NaOH, KOH, Ca(OH),, Na_O.
Hieg et (Weak Base) : TR STTeari q1oarmd fotereset 318 et feremor quf gid Al @ o et
STEUTA HHT SHIOTA A OH™ & Hafad SATaTiesl qerehreriena fo=mor 7 Sieicl ST 10 [ige
IO 3T 3eend NH,.
ek (Alkali) : S STTFART qT0ITd [T THTUG fogTed STEATd T ook Tgurdid. 3ereone NaOH,
KOH, NH, #1eht NaOH & KOH @ ffel It 31Ted o NH, 81 611 A .
2. SATFATRET & SATFALHT (Basicity and Acidity)

Y& derT Ui A

TR : Uehl W[ITEA Tiiog Sreborr=ann HY =f s

HCI  |HNO, [HSO, |HCO, [HBO,  [HPO, CH,COOH

STTFRTRI: TehT WAL e rehom=a OH - =it T

NaOH |KOH [Ca(OH), |Ba(OH), [Al(OH), |Fe(OH), NH,OH

A T ATFAR T S TeRT0T =T STshH SATFATNEHAT 9 STTFAgHa AT STIR T SHLdrd.
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AT HATFCATREAT : STTFATSAT UehT LT for=ron fordeh H* 312 fifeg SrehdTd off T&1 wavrl ol
STFATE ATFATHEHAT 8.
NN SATFALAT : STFARIAT TehT WARLT To=Ro ideh OH- 3113 fHeg rehard df T&a1 Favurst
STFARIE SAFAgHAT 2.

1. 953 36.61 o{id qocaleed Th IagH, fegsmreniad
2. 83 3. 61 S qorcATae ATFARIS i TehR ShIvTd T[T =i

380! .
3TFA & ATFANIN 'HET'ﬁ (Concentration of Acid and Base)
ek TTaT=! €19 THT ST hied Teheh! WITTEIT T Shier<T
& Ugl. Teheh! SUTATHER 1. Ueh! TUETHEN (7) fuvam= uroft 10
- - ﬁa%aﬁmagafam%ﬁ (3) 20 fireft 3frar. Sre =Tgummeie
HELE-CC-LRSICTICE RS

H IUETIENS gravT=aT Jefued %ieh 3118 %1 7 HIvdl 7

A Fedld grEv=t e =d & Qe fagE @
FTeAHeS AR, Giegl gravrmey fofare=h ot TR wHH
MR, W FdId T ®Th 8. Ulgedl IguEwdie grav

5.3 fofagame grao g;?

SR Qg g greaT=h TRl T 19t ol graehret Teft -3 SR, greaTe Wi
TIAR ST GIavT<aT Tiisft SHIv SrTaed 31Te. Ufgesn Sgasmed § JHT0l S 3118 9 ges o
ST <6 ST HATHE 373, A1 IAE G- SguEmed TeTaTaT= ThvT ZTavei SHTOT HHt ST8eT =d
HHt 3T TR,

QeI =a T 99 QU Teehuerel shivdl d el JHTYT fehel 3118 ATaR STaeied 19,
TATEIHTOT ST Hee TUIeH AT e gTash o gTed AT TaeuTeR aere gIaumged e ooy fehet
3T AT AT TE. oA A= grarvTea TSt SHI0T TEurel greameht gravTdiel Fad a1, Seal
STEUTTd ZTeaT=l Had! STEd 3T9d degl d |ad Sraul 3THd o gTedT=] Had! v 3THd deal d fofet graun
31

AT, ITeet Teheh TUNS! STIVTTRAT Ueh S1et ST AMT fearesctea feurdia smaciean gream Trmefie
FEAH (T9 Tfd fieX), G Teheh FaUMS GIEUIT=AT Ueh el SThRAMIA foaasciel! greare Hierded
R ohlel! TR, A= gravm= WAt (Molarity, M) T, TETGT GIeAT= [T Sifavameat
T W SRl AT fotfgard. 3greend [NaCl]= 1 6ia /et aren 1 fier=n y&qd gravmt
T 1M (1 HIER) 3172 3181 8.
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fafay stefi grauTean Tgden TTeie qerT gut .

o= greATe welt HEUIS] STEUT= Tt
ATHRAT
D _ D _E
A B C D B F G= ¥ |H= &
Ta |UEE |EEgEH | A et o/ (W@ M
(u) (g) (mol) | (L) (g/L) mol/L

T NaCl [58.5u |[117g |2mol |[2L 58.5g/L [1M

HCl 3.65¢g 1L

NaOH 1.5mol |2L

QAU |1 (pH of Solution)

T Tt Shi qToaTa foaeseaar STt & STTeetTi=) St - 31fereh mTon foremor g o S7gehd H*
T OH™ B 3184 991 gIaTd. Td Aafiies et greavmaed H 9 OH™ 3 31 fafae yomong 3Tesdrd 9

TATSHTO! T ZTavT=! T[Ter ST

3grewoned, H* @ OH™  SIRAm=a
THUHER Hod  IFAgHi, 3gE 9
ATFATHEHT 3T JehR dedrd. Lo, Usfigd
I s« aeurm fd9 s
=T H o OH™ ST JHT0T 3T eh
JTE ATTLIh 7. GEFSH AT ITARTH
ehe ] SITUTT=T TeRuer fehd St StaErIeh
aferan au fafae Tt gfereme H*
a9 OH 3 yamr fafsme mafgme
QU 3TeRTH Ed. Y 0= HedT
rfasrr e ymToT foeReT Bl HY 9
OH" 2 31 SHYHTOG qIR gidTd.

Toreror

H* + OH"

H,0

qToRT= BT S fe=roT qraver= ureH
AR TGS BT Uerdi=an e
grEuTd HY 9 OH™ 8 Sial 3T 319dTd.
TS AT Fgt AT 3TEd.

U AT Graunen 9
S hallv §
g et | 1M HC 0.0
1 ATSTH 1.0
INERSS] 2.5
fega 3.0
T 4.1
T3l hithl 5.0
STEA UTSHHE 5.6
el 6.0
HiE AR | T, Y 6.5
JCEHA | 3ey U, AR gE 7.0
I A | T 7.4
WTUITT HISAT g1 8.5
TIUE 9.5
fireeh 31T wafren 10.5
el faest 11.0
e AR | 1 M NaOH 14.0
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qrogT= feRRuT qaR gom=an HY ST dgdt 25°C a1 am|ETe 11077 1ie /eftet gasht
1. I A9EHETE 1M HCl 311 grevma H* STRET= d&dt 1 x 10° /et /et 318d, @ 1 M NaOH
BT greuTTd HY STRAT Tt 1 x 107! Hiet /el 3aeh! 378d. JTae AadTd Ad shl Jagm ST
SIEUHE H ST gad= st 10° - 107 Hiar/dfiet of=fl @u "idl /™d. T8 s 9
S eh Ulshamey Afawrr ITATT 318 H* ST Hadi Ush TRt 31 Jd 1Y ST a3i1+eh
FRAE I 3.9, 1909 T F& hel. g WY 78T @ Ag=9ivtt (pH Scale : Power of Hydrogen)
B, B A0 0 O 14 | 3TRf 37Hd. A1 HIOSvigER aTuTen |1 7 STEdl Fevsid YGd q1vErd
‘[H*]= 1x 107 #ict/efiet 31¥d. |19 7 B 3G el geiaal. 81 |1 A== qedfag 3s.
AL STei™ GTavTT=T |1 7 et ShHfl R AT STl Gevm= |1 7 Yafl SIed 3T,

AATE JeaTaiicl HRUHE g Q= GraviTe 9 Rt 3.

STV | 31 I Jeh AT A5 ?
Afgereh 99tk (Universal Indicators)

@Tef feciean Fafiles 9 afverse el smrauHf 9 srafied graumged
ToTewd, g¢, 1Yes, THfUd 3T, ThicTeiet.

VT HfTE $3cd UTfget Shl ShTal TERTeh qod HieTse TIged ATFATH! 9 ATFTHGH] Gravmme
TH 9= U1 qREadTd 9 TN TIgeAT= 310 SATFAR] GRieh FeUH UM hLdTd. |1 ATI9uTeHeS
T - SATFATE AT TSSO =T grarvT=n | 0 I 14 371 deardl. armefid 3 9eot eoauaad!

IqRAH
B . l LKl .

5.4 Sfyaeh gyiehRTdIel WTaIee o | HIUH

I Hiserse gk fafime ywmoTa firsmr e fsereh guieh sHaard. Afvas giehr grav fohar
TATUTE Seeledll STl | ERiehuieshell ST ohe et STeuTT= H1e 3Ll Jal. T Hisoar=
Taid 379k Yegd TeUS | "1ueh (pH meter) 7 foegaaras amowol. a1 qegdia gravnd faegdasm
EEEREIE I
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ATA T STFARITa fefshan
HE U 1. SarfereRoT (Neutralization)
Fell : Tohl sgurETd 10 fireft foreet HCL &, &= graorren
T I9 FITE A CHRUTEhaR HrahiE= HIEEAM
eI i NaOH g rél 9« g =urd
e HCl CTeR HThISIH GBI, HTH GRIhU Gl GH=IT JoheTa
T TV el Seheal TTH iedl. IT Yeerd daneiam fowat
. NaOH < T@T 9 9T Aicad T@l. i 3MEeal 7 Siegl
A ) T9ieh Tedler o {1 It weuTer g | 7 B
5.5 SaTEeT degl NaOH fHesauam e

IRt SItHtsRan : HCl = gravmaedl NaOH = grav1 e fHaeearer | ared ol Sl ?
T AN ST foro=a fsrmed 3118, HCl @ NaOH 1 gieal=l o= Siefd e fo=ro gid. HCl
=1 grEavd NaOH = gravl et T80 Hige Fedididl HY 3TRM Higa dadidiad OH™ STRHAme
TSI TR, TG 9vdT= H 31101 OH ™ SRAME fo=rur BR hHl SHIUG 8. e e
STt OH”™ 311eF STef=an H* SRHTEeT §30 qred q1vdTe ] dIR gATd 9 d e Joamed
THEeg ST, 8 96 @Ieia ST FHihRn- geiedrd.

H*+ Cl" + Na* + OH" ——>Na* + CI” + H2O

i gHieRTeEd fegd Id 6t Na* @ Cl 3 3T gl So[1 3Ted. e fHedes 3T
rfiyfapan qedierommr 31rR.

H*+OH™ —— HO

NaOH gravr 5@ Jameia™ HCl gravmmed fiesaet Sitd awft OH- STt 990 g™ H ST
Tgell St HHT FId AT AT MY [T 1ed il

Stegt HCl #edl 9 NaOH firdeset Sid, degl a1 grom= Sieft gravma %ad Na* a Cl- g 31
Tgurst NaCl 1 &R & grareh UTufl g ST, degl H* & OH~ ST UshHd |id TevTsl qroarel foemor’
BT 31T oS AT TR IeTreientor AT Tevrara. Ierfertentor rfufshan qeiersmer aren
TR Fee gafaard.

HCl + NaOH —— NaCl+HO

A IATFARI g arofl
SeTteRtoT rfufshaien Y@t der Yul il & T STTFe, ATt o TRi A1l fotgt.
ArA + A — g+ Uit
HNO, + ... . KNO3+H2C)
............... + 2 NH,0H o (NH,), SO, + .ccovuvns
............. + KOH . KBr +
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2 gl T8 3. m'sﬁ%sw ~

eI SATTBRITE 7Tt & ST STt sTfufsRa=an Hewi 3R 9
=ATd STTRAT BIH &R & I10ft I BIaTd. FTFAT=N ST 14 BIe ?

J

2. YTENIER AT AT ThRa
gt T qOHE g a1 ATRATefictar TER 3. @S -
AT fora gravmean sAfufspan e sAfufsramsfiar \
YTSRISR HHT ATIHTATAT vl T 3TTR.

TR ———

ok H 3 9592

Fell : T WIS FNATTEA A, TR AfH! sEaar Ha \
318 Wl g faer. dafitem fhd #1Et qoe Tamesia f@HCl
U T foe HCI |Tett. Steadt Bt} argargeh Ffefehed] Mg —
CEANIECT AR UETE

qreTT S TS ?

5.6 UTERiERE i ST foRet graume srffshan

HHTST GTqeTeR s ST foRe gravm=i ISR : St Shellad @iafTd od <l HfRIes™m
T fora grRIgieRiiieh SATraTeRisR AR B SRIgeH 81 Saa-siial 9 d9R grdl. 8 &M
AT BRI B 13131 81 Afufshamsiier e faeenfua ial 3 gRgiem o god gidl. et
T TR SATATIH AshIe Bl ATFATI IS STFAeH Jerehreit o TART ITed o &R qa) 8l
WA 319Ut ATHTshaT gut .

gq + fRa s > &R + gRgA

Mg (s) + 2HCI (aq) — > MgCl (aq) + H, (g)

Zn (s) + ........ (aq)—> ZnSO, (aq) + .......
........ (s) +.....(ag)—> Cu(NO,), (aq) + H, (g)

3. YT ATFATESERIER STATE HTHTRAT

HE T

T TAHA 218 TIvft 2 T 18 SATadTse (A@E! a&q Wravargat
AT a1 ITIEK ) BT, 371 o1 1S forkd HCl 2Tk 8o o el

1. {3 ATwrge qrvaTd foeesd o1 ?

2. fotet HC| TToheITer 38 RIS =T ShuTHe i el il ?
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T 3FETgEs THR T3l Fe O, 318, 03T SfegTed eiet 18 ATerdrss HCl s Sffsha
WHWWWFeCI3aWWWWWmﬁ.mWﬁ$m
Wrete TR e TRt fafgar 3.

Fe O, (s) + 6HCl (aq) — 2FeCl, (aq) + 3H,0 (1)

Ereite Sifwfshan gui A,
gIqe ITse + foR@ e > &R + Uit
CaO (s) + 2 HCI (aq) . + o,
MgO (S) + vevereeneiiannns ——> MgCl (aq) + HO (1)
ZnO (s) + 2 HCI (aq) e e, o,
ALO;, (s) + 6 HF (1) e, Fo

1. SETReRToT SATYToR=a HeHiH Ul ATeITSS SHhIve S T 3L 7
2. AT SATFATSES SATFATHGHT STHAT 7 TTe I .

4. SITTAT SATFATESIUER AR SATHTRAT
ST SNTFATSSHUS SATART= AfehaT g & 3 wroft € T @I
e BIATA. TS ST T3S ATAYHT T3 38 Faurard. wefiehedt Tarqe
JFTES B AT Il 3TTed T TEUrard.

Wi SATHTSRAT gut .

FYT AFEES + AR > &R + qIoft

CO, (g) +2NaOH (aqg) ——  NaCO, (aq) + HO ()
........... +2KOH (ag) — > KO, (aq)+HO (1)
SO, (2) + cvvrveeane > NaSO,(aq)+HO (1)

e sATereTgS=N Al grIgierTss s STffsha Bie @ifest f3iehe (Na ZnO, ) & arofl dam
BId. dug fcyMmftem sifaumse=h difssty gogiaass aten Ifufrn g @ifsem Siegfie
(NaAIO ) & droft TR Bid.

1. =1 gt sfrfspam=h et aftentor forar.
| 2. = FAffshaTerE ALO, 9 ZnO g ATetedt sierse
m‘sﬁ%k?ﬂm‘ e 3T TEUTdT IS hl 7
3. Iy TFETESHE] SRS HE gH IETET &l

5. YTITAT IS o TRARTEE RIS AT 2affsran
et : TehT TUETHSSIA WU AIST ST AT [etslTel T8 ZToh oie Teesia
FEA TR, | O T SEelel drehdl kel sEed fe gEt <l gEe wErdid

Sdcied T Haid geal. gl TeHesamdia e g &u. =
et guaTan Grel, fegmR, fota HC g=r=a a0 amat g-g1 . 1 fedd ?
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BT FA M FHHHUAT] TSI IO B0 13 AT Heradl=an |uehid Al degl Tl gHTes
Feiet! foud. & FreemeATeEEe g arE THEHS Te 3R, T8, T Haed! guTes aid
AT ATTCATAT TGS hl BB STTIAT I BT e SHSTFITSE AR 3R, UTTTAT HIEHE T
SRS &Iei STFre SAfHisha 81 o1 TR gidl o = feredl Ca(OH) | set reft
3rfufshan grem CaCO, =1 HTehT TR BTl ATqe3 B a1 CO, STHeTe A,

Ca(OH), (aq) + CO, (g) —> CaCO, (s) + HO (1)

Wl dereamedier stfufshan qut .
YT e R + fore o — > YT 3T §R + HIeH SHATFITES
NaCO, (s)+2HCl(ag) ~ ~—>  2NaCl(aq) + CO,(g) + HO ()

_—>
Na,CO, (s) + .oovvveeeniinne. Na SO, (aq) + CO, (2) + e
CaCO, (s) +2 HNO, (aq) T e Fo Fori,
_—>
K CO, (s) + H SO, (aq) T T F o, F o

YT FhTE N R + foid o —» T 3T &R + hieH SHATFIEE

1. NaHCO, (s) + HCl (aq) —— NaCl (aq) + CO, (g) + HO (1)

2. KHCO, (s) + HNO, (aq) o e o, o
3. NaHCO, (S) + cvreriinnnnn. > CH,COONa (ag) + ceeveeeenennnnn Fo
& (Salts)

TRl TehT ; SATFALTHT, HATFATRYHT o IS &R

& T

el : TSI FANEE, SHIHIH FANTES T HISIHT TRHTSIH g &A= TRAar =t 10 foeh
1 7 AT HeITa% g1 §TRI< Sfiehtur &,

T J STATY ATSATAA SRR &R TR BIaTd & ST ATfect. gl ST TsheretT STt 3gTra-fiehot
AT 318 Teeed ITd, ail o0 v &R JgHi=r IerEA FHdrd. el 3T o g St g
IETTETRTUTT e &R IR BIal. BT ST STei1 GIavT=i |1 7 18!, i 37T o e A
AT IETTERTH STFALHT &R TIR Bl STFAgH] &R=al STeid G 9 7 Y& shH! 318l
T3 I AT F el SR BT IETIE TR0 STFATHEHT &I AR EIel. 3T &R STeft™
ZTETT=I | 7 Y& ST ST,

. S NI arfiehtor STraef, STyt 9 IgRiE R &=
T Sieh e, ‘ THIHES FHU. IS Hothe, TERISH TGS, M AR,
ifgs™ $Eie, Aifesm 3iffiee, Aifse wEs.
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THR{CHIA (Water of Crystallization) FHal : F WHSTHD ARFeE A1 @S
=1,
FEATR e TehT JUEHGSIA I1ft ST off gl
h feged ?
s S R g AT B A R
(F) gEll TeTeA! SHTa He dTdel. i foHe 7
\ TG TTTd I Hieh TSl ?
irgEE T Remm N e T =T AT STt 1 feHd 7
> (i) A & gEld wEHS U AT
fa=ama UTe doft 3Ty ot e, TR e
SIEUET T 0T 3R 7 FEvmasE &

ST STET A 7
5.7 THRICHSICT TUTLH & e
dUeeaTe ORIerE! Thich L]
S g TTEH 01 st 7 BIaHT aTvf} STet wea.
CuSO,.5HO ——> CuSO, + 5HO 2 o) Iﬁ'{ﬁa]a‘[ THiEH F=HE=T 9T BId.
(f1=3) (TTel) AT ThCehsial FRUTATd . @~ <urid aruft

Aqearel gfgedn eI g

et Fet U Tothe, AifRem HEE T FET S, A aad A
JreAT FTHICHT FEdidal hed Ugl o cdiedn dMecdqed ARG TH{CHMAET HIVATE]
A ST FefveRon ferer. @ H O @ TERS F6a e ATal. AREE druaedTar
‘X' 1 HEIUTE L. Tl STEX g, TH{CH HEAT Aey, et T

M1 g 9 ifdes sed 3.

ifeed : SIS, S8F R, fas, aneht Sedt seand).
ST A @
el : AT QT A @eT BT, STeaar faageiicl aieal STet Ja. STsHumsTel Se
ST IR 3T e, e .
SIS 1 feHet ? U TATE! Tgurel i ?

Tt 3T, ShTe! TYTAT ThEehTHE U= U= oot FHT gl Higviius Siela 7&dl. 39
THTHAA B, THICHIA ¢ G TS Faren afime s 3@d 9 o TaRfe 9o
TEIASH! GRIadTd.

1. THfeREd AEE - CuSO,.5H O 1. Thieeh! ugrIfae Thicshore 7.

2. THIIHET HE Hothe 2. ThHiEHICTE U W] 7 Thichre
(3 Fegfeatar) - FeSO,.7H,0 HTSUf= AT .

3. THfewET Hrer- Na, CO,.10H,0 3. TRH ShedM el FTE his JHd SUAHE

4. g - K SO,.AL(SO,) .24 HO ;ﬂgfimaaﬁtt@%aw WIS Th{CHET 5
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e T & fesaaTgeRan et : 50 foeft a1 ¥ Hifesm FNEsS
s gravr qam KU, e foesd ARt 9 U

6 T TR 6 SElee Seli=al 9 SRl SIel. gal ar
H=AT R/ TERIAT ASAHT WY Teh @eehl d
fostan fean SEecien 9ieh Siel. gal ara

e Jkeren) .

—_— Tehos=lT CIehTehe el 3 THT WTTTE IS Ueeh 30T
HEd ehl. Il v 100 et amend=a
TUTATT U Glral A STEXT higeiel! <ieh
\;,mgm YR HERAH a1 Zavd 3H geal. Teeh
1] 1. TCa ARTAT 61 gaT= A1g 1. Fiel ol
— <= 1 719 IR Tethe, 1 U9 Tqehid, 1 31 I, 5
o — firedt foeet H SO, & 5 foreft fertet NaOH reareh
50 Toreft aToaTa et fHesTerett gramr ared

T T f31e791 went dercarTa i
i3 FEARTEE = g (SR ISt ZTAUT TEAATT U o AR HiShest

S e S WRT U0 T8 HTell {SEE Aeht)
5.8 grauTTean faegaaTgshas UieToT

1. SUTATA SHIVTRIT FTa0T STEATT feaT arTe 7
S 2T : 2. SHIVTRIT grarvt fores]aaTaeh 2Tad 7

Stegt forsrea fesamyg faega waTe St degr= fea amTar e1fon Siegt faega aftaer qui grdl degr=
& Hg Wehd . ad Fedtd NaCl, CuSO,, H SO, & NaOH T=ft Sefta grerv soet! e fergsyd qiues
oot grat o7 feud. = o7 31 <, € gt foeed aTgeh ITed.

Torrean armYd S aTgd vaTe! W Seiagi+ shLard SATTT gravT foha ga AT dit argd oA

T T HLAT. ST 0T hIhEH Jeidei STel ISard o foegd Tl Iuf e o Sed=al &1
SR el SITaTd. TRTATHE Segl 5d /Z1avT 3T degl cTd G shigdT /R /922 geadrd. T
foresrasT (Electrode) Tevramd. foegass amm=ia: foegd ares TR SHadrd. sedi=an =50 el
qTEeh TR SISl foagdqaTyl T8 /UM (Cathode) & Se=aT 44 ZIhIl STScicl foadsr wgurst
AT (Anode) B

FTEl game /gravmHed foegasty qeach srar faega aftaer gof w1 gt ? g St sl
ShelTd STt gTavl foagaaTesh STead cTeaTehs T T@id g5 UTg.

A= fereror snfor ﬁl@?ﬁl’m (Dissociation of Ions and Electrical Conductivity)

et el 3MM@esed i NaCl, CuSO,, H SO, @ NaOH & &gmr=h siefi grar! foegderss
3f7ed. F1dshl NaCld CuSO, &R 31ed, H SO 2 et 3t & NaOH @ il STt 3T, 31701
UTfget hl &R, e AT 9 i AR §Te et GIavTd Sae3sdes qoiul foemul gid. e A1
fagi=aTdl el gTavTTd Hie JHTMER €F STRF 9 H07 STRF - 37T,
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Td STOEUT dfYrsey WU UM STHA]
Tfaar (Mobility). 1 TAHMdYes gravTTdie 9
A B RUMUThe TR STdTd o SRumur=ar fes
JaTH AT, ISAC STV HUT = ST
fesm yeE waE. gEundid STREET gefud
foreaTuT=aT feRIM Jamd Feureid Grev foesldas
B, AGEA qUSAT A Id I, gd/graemHe
ARANE Wi THONG foeRUl Wed™ oMl

foreeIdaTgehdl IT i,

5.9 AT foerm

CASTRCFIR %lﬂ'g?l 3AUYeH (Electrolysis)

wD [EEH Tl ¢ 1 A HW Hothed (CuSO,) 50 foreft
ITUTTA GTa9T Weht 100 Fireft arehd=a ==ama
1. AT Teh IS Ul UH FRUH Al
ShTee Ueh ShIS! KUY FEU ST, 3TTehdl A0l
T & IHIATHYT F1El 96 dIeaTg S

Cu C 1. G e TSaiaT Edl i ?
e- Fa Fdld dier 92 S99 e
V s g FERIcAl HITE d/edT™ e
eI TGHd. 3TH HHB el ? TR T
JaTE g el grEvmdid Cu?t g & 31eH
FRUTITRS TN e, TG STl TSUIT=T
Soigg e Cu?* STRATT |9 g Cu @
5.10 e v T U] TIR Bl A=l L HOMITE Sl

fog AmTa.

e— =

~ CuSO, = grau

STEUTE Cu* ST 81 YohR a9 SATSHHa! gIaur=n T gidT adTe e, SRl FISTarg =re].
STEAHT AT qTeaT=a] SUATET  Soidei- shigd d faeredl ARy dTedd Tiel. T TaR eiel
Cu* I FEvd Iaict. 3T FehR STgUT=aT SISTaTaT]ed Gravdict redTel STTee gid. e
forgeIa e9eIe (Electrolysis) TavTaTd. foedd stueemes g fsham stadrd, o Tavret sKomy 1tk a
T SATfeRaT B9

T Fd M TS Toegd AT S | JEATHTY! SRg e

/oy AR Cu’*(aq) +2¢” > Cu (s)

T SAffeRa Cu(s) —> Cu*(aq) +2¢e
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e . ey B

" N\
1. forega sTaere grvamndl gard /Grevrd Jic TR | || gpefiey Fmefer e
ST SR ST SATH ST, T S SATESH T SUF e dil
vereIfe GTEvd /gaed STaed Higd JHER fo=ro e e g w5
BId AT A et ugrd (Electrolyte) FaUTAm. et foe e 7

&, el A 9 el ST ® ot ferega stoeet 2. it g foo gares :md
uerel ATEd ST ST 3od faegaargehdl 318d 17

U e foeeae et qerd gawdd 9 gEw 9
JaEId fooiel gates Hdd. | I 9 |

J

AR 7w forega sraereft ueref st .

2. Toeea STees SoaETd! uEmed faegdeTaeet e Heh e
(G /ST B T foeeqsT gededrat St T www.chemicalformula.org
TR B e faega staere Te wgumam.

A\ J

&Y ITUITd foee[d 3T SS90 Weh! ATe] shall Al SISTIETE aTed ATal. Teureid Sjed moft g fosi
gaTaeh STHCAT hesd. BT HRUN SV I Tfget 2. IT0ATS Tor=rol Go= FHH! THOM 2.
TR TR glom=an H* @ O~ STreA1=h "t Jedshl 1x1077 mol /L $ashl 3T8d. W13 10aTd e
yoTod &R fehan st 31T/ STFART fieser ST e foerome urveTel foeeaaTgeRdr aed 9
A3 T foega 3T9Eed Bid.

T Fel@ﬁ 31qged (Electrolysis of water)

el : 500 THeht ey wTvaTd 2 I His forees &
o — 500 et aTEhd=a SguEE A 250 fet
STE0T AT, UTeR HeAr=a] € & 30T lehH] fors=a
SF R SIel. AR=AT GHT ehiheid 2§t
WITTERIE Ueh STTGRUT ShIG e, & Qi foeed
3T e, TF TWIAHS TIR Shaledl (T
Tore STavTH ST TehTS Y. BT TIETHeST ATd gl
foE 9 a1 foeega swmeR areRAn =T, qiek
i AR 6 Salee qraT@re! dis Ja1g g& &,
- + e dM FeMeEIHE i fora e Ffteon
/ .
YU 511 uwars R smEe

1. Weeamia foesd e arE Jegs IR gIdaHT fedd 17

2. g 9T UTOTHETT TS AT hi getoh ?

3. Sl TN SrEvTeR SHeTedT JRe HThRHTH THH 3Te 3hi 97Ted ?
72
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TOA FAWE 3T @B shi RO TIR BT S STRRAT GHTITITRA TR ZI0T=T
TRTAT T TR, SIS ¢ GrEgd foet 3118 <Al SKurmmaTefl gRgio a d9R gidl qt ST
ST IR TR BIAl. ATTEA I BId <hl AU ToGeld 3TTeeH Bl AT geeh Jaiged Jer

HUm ik 2HO +2¢ ——>  H (g) + 20H" (aq)

g Atk 2H O

2

> 0 (g) + 4H (aq) + 4e”

1. Sl wieesameEfie grevme folend st qher . s feda ?
2. feresgd sroereHft werel weud feeet H SO, & ferted NaOH oo aidied hefl 9781 1.

SN e | 9edd AT yereie fafay S ShivreRid 3TEd ?

TETA A STHUTRT 915g ST o ThIRuT ST,

3. FANES, T, FEASES, JHTH

1. TSI FARES, FITSIH RISFITES,
iR TFATSS, TS

3. ofafes offge, wreite  sifis,
g 37fbre, ArIfee 3ifde.

3. IMINIY FNIsS, HIS3™ FANSES,
TIEfeT Arree, Aifes™ Hothe.

3. Wfgsm AR, \S3™  HEHe,
HITS3™ Tothe, TS FANES

F. HICIIM ATFAES, AN TS,
Teiep atformse, wifgsm siwdTse

T, THiCHEUY TREE, ThiCHET UG,
THiTHET HH  Hcohe, ThidHEY
HITS3™ HEHE

U, Gifsem wINEs, TERem gRgHadss,
Jafees 3ifire, mifsem sifaee.

Ut il hodeR *E TG faEdiel o

forga cmmTieT SRR TUte WL

3. HIW HeheA 50 foelt grawma 50
firet Tmoft frezaat.

1. HifgsTH gRIgrerTse=AT 10 fireft gravma
R INEINIERMEICRAE D RACT

3. 10 fich fowa amfes  offusmea
qTeaT=AT TRl 2/ 3 0T TR Btat.

TATEI
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3. 2 fueht forat HCL wed foteww shrmer=n
qohel Thall. IHa camed 2 fireft
Had NaOH firese geier.

3. f@ HCl #=y #=fssm  efigarss
Tireseret = fatet NaOH medl Befarem
sTTse fHesaat.

F. foi@ HCl 7= forep orfammse fiesaat
7o foid NaOH 93 foieh stiewmss
Trreserat.

U, @R fata HCl arhat.

¥, where GeEE @ et 9 e
AT ITd 7ol fHreserat.

3. ferespa srwereHt werd foet H SO,
T JSaTg ST, feal.

WAl FATSS I TTETa STeRiuT e

T A =L

Ca0, MgO, CO,, SO, NaO, ZnO,
ALO,, Fe O,

TAFE( TEUUT STt g TI .

A AW d  FANAUET  EifSIH
EREECCIREIRGI]

AL AR F FEIET AEReE
EREECCIREIRGI]



5. Wieftl @9 uvaE  foReeea™ wm

foreru ==& g @ T THieRuT gsten
g fererum=t yuoT et < S a forn.
FESIIAINeh 3T, WIS3™  dRANss,
e gRgledEs, M, Mfis
. YEIe graumh wgdt 30 /ofieX 9 Hiet/efiex
AT UehehMEd ST ol

31. 100 foreft gravma 7.3 319 HCL

1. 50 foeft greoma 2 7 NaOH

3. 100 foreft grama 3 7w CH,COOH
3. 200 foeft gremma 4.9 79 H SO,

3. ATATRGHAT T [UIEHITER ST
Trffehtur ohUT. Tedeh! Ueh 3TaTT foral.
. ISR TN HE 7 edfed
ShtaATdier Sgiferfieom=ht g= 3ere
forar.

3. STEUITET | HISOATETS ShIve qgedt
IMRATd o forgr.

3. TTUITe foeed STueed TS S d
foregaem srfwfshan forga Tase .

31. HCl=angremnd NaOH = g fireserdt.

31, feret H, SO, weat s =i frezered.

3. hfcwem HAiease ned fonat g
3ifee frssaet.

5. KOH =1 GrEvHyd e SHATeErss
Y Tl

3. QU HigaTer fota HC St
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9.

e forgt.

. 3T F IATEAN
31, e d JARA
3. RO 9 990

10. @ieiiel UrAieal Seild gIaume SiieRut

1.

IO 7, 7 UeT AR & 7 U8t et a1
TTETa .

M, mifssm 3ifEee, FREcH FINES,
hled  SHIFEES, UICRISTH  HIHES,
HCIIM FASFEES, IHIHIM FANEE,
fegamm, =ifgsm wmEie, I, ot
SHAFTSE.

3UhH :

foee@ foeMa  (Electroplating) =T &R
eAfea SfedTa et Srar. cfawt 3ifers
it firesa.

ITIETAT YUt FYAT fiesar. oImd afvaeh
TS AT 8T B 3T d
T FSageElel s TROMH gl d forat.

AR

CIPHREE:

FGFONY




( 6. aTETa afteRot )

> gt : aedt > UG : FASUA > ST : ST
4 )
TSiiaTa ITiehuT Shd HL0ITd I‘ |
SIS 3]1%? aTi\TaEﬁ (Prokaryotic) W (Bukaryotic)
Tl AR SR | oy i | I
Tae  fegart  (1969) M T guei
RISS KIS = S cOr M | | |
A HH, TEET 9 haeh A1 wifew I |
YSEII STET ] et e, i oo
ave  uiETen  fewars STHUR THUR
M FREIgedmed  shiordt | | | |
TEE Sl 3ATed ? ATHE ShIvTdl T e SteRta
ferfererar 312 ? o g g FAEad i EEEEHIR] )

'HQ'Q"] : FAE (Kingdom Plantae)

FAEqATISie STHORY hivrdt Afsesrqul oeh faer wmofiusfiue et
AT UTg || Seferdra ?

e gearehgeh! Ueft STHUT=IT Tt Ffiai=an g ‘el U HSEd M.
I FSMa ¢ SR T e aTETd! 3T @ |id 37T

T SRTUTTET STTER 4 A

T ITTeR0T ST AT ST 7T 3T hl ATald, o ————
2 fomma oadt Sid. I, Ut 9 1= 98T el S .
Sreecerta) a7 e T R et T, e i o | TR T A
SHOATE &TFAT ST 17 ST ST FRIaR Bt ST 318 & | 1000 7 e

T AT R e A T S R e e | O SR i
LI TTC STeS shed ST, . AHER AT T

CISEEl Iugeei=n
FATU SR Iod T Pot, Hed o form A0y fekar 7 ot A awrrﬂa'—rﬁ ;
e ST 9 TSI, S Hesl=AT TN G0 fehaT FHO!

TTEA HATFcasist o SATeds i 07 fSISHe STuT=A serr=a1
qEee Uhslor o feafastasht & @eqor fomamud sraeft SiTard. _ )
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UL - STTU FEU! (Cryptogams)

fetae Tl aTft STHuR ek ST, uTuTdie f&td 9q mest R, d
ST TS T
HTEILER HTTBTGH hId ST FEHG =1 Hed - e hir. = T¥es dquefia uefine feten
ANTHIE IR gt UTfeeid o 7 g Seaciel Te TIRRITRAT 3778,

farmn I —efe®eT (Thallophyta)

1 SETA YA UTvETd STedrd. Heb-WIs-TH-Fot 318 fafiree stera wwor=, giageamgs
I STV FHEAd =T A1 Tl YAt (Algae) TEUA. Satamed @Y fafdudr seesd.
RIS, SgUelE, AfTHEn T HEl 3 9 HiSHT TMHNE ATl Tesard. 31, TIRRIRA,
AN, I, TOTEH, SATG!. I ShTal SHEI TS TR Tl WS JI0Td T@eAdTd. JT Ieadi=
IR TSI B 9 AqeUl 318d. g e gliaged FHeied fafae Jeprean fohvd g Srem=n sad=u

THTE BT, < whareh (Fungi) 318 T8UrdTd.
T s

4

Ieegt F wftiet ghcetersh N S——

6.1 ST AR et
ferumn I1- srerreT (Bryophyta)

TETSITd T el frdier, foerer fhar @Ewiar
Ffteron 5 = ==t . TEETR 73 MifeT=n TIiEa STae. Siedl UeiiH a1 TehTg Gas].

1 TSI SEId el SHI=R TEeel ST hivUl o HATTEX Hidid dredrd. g
TSHATETS! O T A0 TS WTEd. AT Seddt e, Sgusiie 9 Taedit ST, Jreamed
o @ sfemp A g, s faumdier i wE el ffseemrdt e swd,
T T g3, @IS, UM T d IHTHREI W1 ST 9 Jeaidsi! JSHRE 31add oy
AT, UIoft 9 A=A SgTet fafitse St wgara. 3. ute (WATe), mehfsen, iy,
fefergan, gaard.
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THTERE |

THTERE
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gem THERE WA

g —— TR Srarfferra

6.2 FEERRT fAWTTde aaeadt
Frdteror svu = == L

T SMEd FSTHe qral = difgerd
3. YUt TG AT 4T Teh T B I
EICIREI T
faram 11 - 2f@iwmen (Pteridophyta)

TS LI o3, T, T 318 FETse
IS AT, IOl G A TEAEE LT el
EAT. T AT Bol-hed Ad ATE. Al
T AFA ST IR IO SSToEan
oA BId. 3., B - T (J9), ATE e,
a, wdiefen, sfeamen,  faeifvHen,
ARSI, ScaTel.

I FIEAAHE SRS Y 7 ST
fAftfefigam o <ifTes Soia 7 s ffddieam grd.
T TS FETSe 73N T TEAT 7.

JATBRI, SRR 9 SRgrbrrer a1 fadt

AT T HTEAT hivTd] ?
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I qa Yo SSUEAR B, AT IR ISHAEAT 3Tehe. ITHeAM AT eI
(Cryptogams : TTICTe! ISR STHUTT SE ) TEUIdTd.
UG-+t (Phanerogams)

ST FAEAAHE YSHATTS! TafRTee Inclt 3TET 1 o T s, T S AT siisrlt FgurdTa.
FT=ATA TS TTshaa T TR BT SAme YUT 9 ST=TE1e1 STHal. o &SId1 geardi™ el s
YOTTAT STE TS AT ST AT Bl T hed e STeheied THYl fohall 70! BT fTseaiee sierd=t

FAEqdle FHeasS 9 STeeqsisi 3 9T el
3T
o 1- s ST aEadt (Gymnosperms)

Fdteron .

AT SRy g fohar forem® & s1for i ———
FTe, Torcii= T 373 He Iqatey aeadi= e shea
I T . TRETAT STMEesaia! qil d Bieh JTAT
AT . A dfgcied SHEcds Sl aAeddt 9 Al
AL AT HIVTAT Bleh TGS ?
SATICAs ST TeTd e a et Sgal 9ergid, Sgalteh
T HTSSHY STEATA. IT I <A1 WISHT HieeT THdTd.
T Jehe TIR AT &l I Feadi=t T F 71t
Torrer ATfife Tr=sTed T8, Tevei= I %ed Id TRId,
TRV AT SAEcas S| Fgurard. Gymnosperms F&UTSl
Gymnos —qmﬁ/iﬂqﬁﬁ, Sperm-— &,

31, arehd, fufern (fagma &), oo (ArdE),

TR (CER) AT,
farwmT [1- sTgedsiisit aeddt (Angiosperms) 6.4 TRt

HehT, BEET, STeTon, feient, STl S, g 379 fer urved 8- 10 A
HEA TRl ST, PSeHaR Tedieh off = SF FHT W E1ATd 9 @ T&T ST T afiehtur
.

T FAEAAAT AUTRT ol 7 T TSI 3T 3TTed. AT SUTH B3l ald 9 HesleAT 3 o=
TR EraTd. AT forTeR SATawoT 37, Angios - Cover TgUS 3T, sperm - I,

ST o=l EsTa9l € W HE BIATd, T glosToTd= 1 Sedd! FgurdTd aX ST forTel & Wi
BId ATEId, T Tehsl IS5 9] 378 FgUrdTd.
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. decaTd fecioan arfgdi=an 3mam 98 9 Henl Irdid
{8701 <A1 o el USTezd YR | w0eh qearent el uREd el Tat Seudiegl e .

gferefitusl g TehalISTI=t S0l
#t | T ot
% | 3o MeIfieh 4 (Tes) L[k )
W | HofEd, w3 @l dlehes 3e, SIS
3q1, I ST 3T, el
Tehd AT 3T, Hic]
ua | Sedler Rrfamma TR fIrfe=mE
T | 4 fohar 5 9T Bt (g fehan d=wml) | 3 fohar 3 = wdta v o (B
6.4 Wigh o weht
e )
Tl et
ST (3TT59) ot (wge)
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1. TURIE Toil HTEUATEHTd STV ST STOE HT8Td HHg shaledl aead =] <l el
2. 31 AT AT S et SfiehtuTiar ST power point presentationwwmww.

1. ‘o7 ‘T T ® AT A A= el

[@h:e:nﬁ%?ﬁa'ﬁwﬁaam%ﬁ

‘o wWH ‘T T ‘% WY
JATHRIT HBIAT ITA [T IR BdTd. BE
EIRIEARE ferrier Jafifes eTresTed T4, RIRES]
RErEe 3T ST STHEAT q109Td STedrd. IEEl
STTSCAs S T FAEIA AT TSHATETS! T TS 318d. | Hid
SIEELl a1l & 3T TEATHIS! Il STEATA. RG]

2. fehmen St A vata e e QUi R 4, gaes @ AmPERE aeen g v

a fOym=lt FSRoHmE T W
(W@ﬁm@mﬁﬁﬁm&

aﬁtvrrugqamavﬂﬁ ........... s’Taqu?ﬁ

TR TgATE Seek gl IIeETd foTel.

1. oot Sugsd=h afvme forr.

1. TheSEl 9 glosorsaeie e e
<pdl.

3. 9 AT MHEd I 9U HTRT Teh
qfeeg =T SIeGId foTal.

3. TSI AT SeddrEl dfmsest forga
FTehdl el

3. TGRS A TR S
EINESAKES
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TaeSeRtuT foTet.
Teh 7T, IR, e, TR,

. URERTd 3UGTeYd UMY Ushallaael &

feaelieTott st qemfda Suctesr e
G T HIBAYaeh AL e
™ WYYl W@ed w0 9 gHeAl Iiee
ek wa ufeess forar.

ferem e ST 2 @ TeRrT o

IUShH :

3. AL a’ﬁ%@m@’fﬂ Internet 9%
rferens mfedt fHesar @ 5 @ 10 fufer=
THOT G e TSt Tt Usha.

1. TehsltoTol! & gferstors yehrean o

3. JATHRE, SEGEE 9 HSrRe a1
TRl Yedeh! 4 aFedi il fesar
T qifEd ferar.
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7. UNEde Fivang

> FEES! G IFSTD

> A-Y—TEEE <sh : e, A o TEgH A5k

> Tl {ART

WY <To5 UTEarl |

1. ITEET FEUS] 1 ?

2. afEed fafay ger s ?

3. qiEEdial Sfaesh 9 ifesh Teshidicl ST M TeEdH T1

qedrd ¢

gl Siuag (Energy flow in Ecosystem)
ATieT e NI YEHgER AT TsiiaT arfiehtor fRTehall STTEId. TIHER TR} (Icareeh),
AT (WETeh), Hardsid! Ul foraesh 3T8e! dsfiare TR 3Ted. Gviaareran aRaeddid fafay

HeTohEl W] feeial 3TTed, oo fieqor <.

(vt (Riomer) )
31, WU, 3T B
SRR 9 HIETER
o= T
eI T eI
IO AT

(setfires wer AT L R —
(STTeRTRRY) (vrETETdY) 3e. am, RiE
3T, AhdEl, @R, || 34, S, HUSS, | | ITRER El
gl ScaTd). B Tau) || gl § WIRER! | | WiHEh I
A FHATd

N VAN RN J

FAHEH T IS (Food chain and Food web)

& J

e ey, 9 7.1 = e 6 T seshidie Jee T .

AR 7.1 THIO gHTAT diEarel
STEHUTT Tl IR IRgSAT dai

<l

IcdTCeh, HeTeh STTTUT Jarasiie! Jreame
HITE IAHAT G& STHAT. I SATaLfshrd
Teh HH IGdl, AT FATEES! FEUraTd.
T HIEed ST IR 91 qrEd ST

ST AGdld. THIGR

qiEEImsy o7

TEIST STSed T 3Tk TSI

AT THAT. TS S=TelTes THI0T Bl
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arfid gcame grl eTeEeied fafaw  ofsumda
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TETE] TS 3T 3ok GsilaTe W& 3TEd1. 3. TETe] shideh 3Teh Yeh=dT S i< I @rdl 773
Tl Shieeh SIgeh, T, 9&fl AT e BIal. SR g TEIG 3TThd - Graar Faec! al Ties W d ST-Tar@a!
UESTt T[T, 375 JTET ST 9Ted dIR BIsal. AT feidial ‘3t=1=iied” (Food Web) FgUTdTd.
Y=Y 730 3T=TTTes! FHETid He TeasdTd.

GUedre=al  IREEdd
fafag wers Figam 3 @@=
TINUIEGHIIHR  STfiehtor 3Rl
e 7.2 e fafog wciarh
fot fooiell e, camEm

TS I .
1. ITScsaI e WaTehTei
e e smd w17

2. IH VR I THH
ThNE TG ITEAA W
T IREEEt S giomy
HENK

3. IS ATIEN e 3TE0l
1 STARIH 3T 7

7.2 fafay a=sia

o) AT T TR Feqor o641, drerditet fafae sm=rdered st=ramaedidial
S | oRaeaT ToTel STTRd d SMSE. CTaeH STV ST=HrEes = fehda ouT 3Tat

B MY el
Fetell WA (Energy Pyramid) A@m\i A 90T TTAcst
90T Uit (Trophic Level)

LIcC . TI90T UTdes! FRuTSt A
WTWHW?Q / BY S

I Dt R M e R m/ﬂf{é@?ﬂ?mém (Wﬁf)&m
TAUSS HeTehTI—ld SO—TETTHT Bed Td. A
Ui ST

1942 93 Tiem= I AT T-HTES! T Shottag AT ST <hel.

ufifeafaeha war (Ecological Pyramid) € SereusT Ge9em =Ted Teed 1 fsfee smemm
1927 7edl sieAHd foar Seedial g1 TNETs=T S1vITH e IS, AT A1 HH-IE Teel 3T
HART 378 HgHT Furdrd.

32



S foem .

a8 )

ICUGHIURH  Holl  Taied Wahlhs
T B4 degl fodl #M@ dd? T
eFehTad < TSR Ugd ol 7 dl It e
SO ot =T IR U 1 ?

I )

—

&

T Sleh AT, N
TaTed HeTeh Ya e STaE e

STl BEATAUTTEURITH CT=ATd 3T Ulget at
H gsd 7 o gemsia, et aEme

forerees TEdiel a1 glsd ?

)

TRl 7.4 AL TTEACATIHIY T FHI=AT e SRR Holl HhH0T Srafeeiel 3ed. 31
TGS 3Teh HoAl [ T STHATA. Hofl (oI T T ot SEaTaiol a1 STEATHT Hob Hol et
T BT AT T Holld T GedT FHeaehgd Isasatehs sl wHl 80 S1d. TREEAdA et

T ST STl HART 3T FUIT.

Taied W&eh §d dEcdHal oAl §d
IR foreres shtorm=a forgreshin ot Sl 3ucted
il IR, GEmsia g ga smvar=an fsffa s
GIEAT ShIsHT Uerid shidrd. & Jered gem, droft
TIoT Al AT HEsia fgesara. faym d =ew
98 IEqdichgd WNel Sa AT 9e d
ARG HehiHd BIaTd.

1 0 kcal

paee) 100 kcal

/ s (W)\moo keal
/ ST (WTeeh) &0,000 kcal

7.4 ™ Tl g9

qEET AT AT AATd Il AT <hl Hsiiareal fafae 9INvl FhIFER IR o=
TTATEATYSS Froll ATIVT SR TehTT] UTNehged TNHEAd YaTed Bl STHTd.

HICATE] TREEAAA Shorall Hec el @i Furel . TREdie gNa aeqd] TRl G Soideh]

IR Holl ST TEUTd HI3ed Sdard. ferereeproia dr=varsll &1 St Tehl qIvu uTdediehg ga=l

TINUT UTAcATohS Hh{HA ohail SITd. TorereehTehg ATAICT ShTa! Sroll SSUTdeaT TTEUTd STl Tehed] ST, HTH

AT Faciial a1l FATHS Td ATd AT8! TV SHorall JaT8 & Tehil aTaqeh HTa SITd.

ISk ATeAdl, ——

e qoftaes (Tated)
etk 59 o, g a=h e
IR eI gai-d HHT
3Ed ?

T

TR giferdiehl 9 wafetor € (Indian Institute of
Ecology and Environment), feeeft. = TR T 1980
T ShTUAT STTel] ST FRMeH, IRIE 9 qiEarg ST
HOI TG B AT FEAUThd ol Sd. AT HEAHTGA
International Encyclopedia of Ecology and Environment
21 11 TR HIvATd ST 3718,
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-~k <5k
(Bio—geochemical cycle)
INEEAAA ot T 7 TH STHa
T ANehgeT YaTE W Tehi Tl
e FtaT areiard! fafae ures gear=h
AT AT, I AT
Fieor wu. e fofag e
A HEA SG-Y-TORHS =F @
T JT6CTd TISE Sl

yugeel  UREdid sk
TEAA  JaTee  Sa -y -THRf®
ok’ 3T TEUTATA.

7.5 94 — ¥ - MEEHS q5h
TSI AT SATTwIh STV UNehgedT 3Tifaeh HTChiohgd Sifeh Hehiehs TN Afereh
HTHIREH IToITcIeh THIhs TUTU BId ST IATL0T, FTATIROT, AT THe3T TR Sere! SHaTeul
FT=AT AT & <5h (A =Te] 318, AT Fshld Sifaieh, YEaO ST TETeh UTNeh GodTel =IshiHaH
AT 3T 8 o IR SliaaTeaT qTaedian STaeied 3THd.

BERE QUEIRIEERC LR C A

RlRRE] ST () =
% T A eTeh ITIEY UINeh gediel Je % Y& ST eh Nehgear= Tae geaftadiat e,
gefi=AT STATEuTd 3Teesd. HEHIG & STHTG] TSHId @3
s TTIGISH, SHISH, e SAFFEE, | I (TAN7), HicATH, BREHE, SHAAT R

SFTHTCH <IShTUETT STk =TT HSd. 3eT, TEel Wi CO, ST $Tel 38l T Sr=Tars cr
AN Sed o WHe ToRaTed AT STaTes=l =ishii e, Tl o e Jrer TR aiomd grard
TEULT 91 FShTATS T Beehiea STRITETER TaT Ty W) fean s o1re.

— T R RN ? N
YT I ITTHTGH o &l el dsh ThHBTITET qUIUI o] hidl Ad ATRId. Ierewnd,
AEEISH ITEITd AT @Al AL ATIEISH TS AT TFT=A1 ToeuTd Jod d STaareHe
JTESBAl. TATIHIY e STt feleh TEUT JEA: YehaaTdicl QTe! hicsdl, T15e, el @ Frasshme
3T@e3d! AT CO_ FTREEIT HATGEA! . FTHI=II0] SIS <h[eSITUET Tl o JT0ATHE <hisT
\aﬁ%c—eraaﬂmmﬁ )
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HTeA =gk (Carbon Cycle)

SIS ATATERUI HsiaTehs 9 EsiaT=al Jogdal a1 aTaTeruNehs BIuT aﬁwmagﬁi‘mﬁww
TEUIS ShTeH =5k B, 3TSiTceh Shis<Al 3TV H&Id: TehTRIETeiu]  Yau-ishican Stfaeh o 3
Q<IShIhUUT BId. TV I =I5k & Ush HecaTe sid -~ TETI(-eh sh 3Ta.

feten gt yehrer Gvermr LS REEIN EECO E
fshEaR CO, = “heiigehld &AL 2
HAd, q99 I IR 9 dg 3@

T TeTeie T ST, ShTEr T e
Toft fetean sEadt @TaTd. SehTgr ot
HETERI YIUaTehgd Haled W&l

SHares seH

7.6 H1EA Th
AR

PSR 6CO, +12HO CH O +6HO+601
e CH O + 60, T 6 CO} + 6 H O + Fut

. . o . -~ .
Qaél ‘i(‘ei\"ld{ﬂé Halenl \ﬂIdIULaW HIAREA] [dedconlongd HY e gl COz?ﬂ'q\grsl Hekd

@T‘ﬁ. HEIPEINEIUIN I(‘\-I{‘Ioédl d Yl 9Ll STdl. SARMAh Uehl H\Iihlcll°h§\"| gl S CS EACE S

STITETOT <Te] 3784, ST JI-a? shisid THETiehe Idl o 9d FsiIdTehe SITdl.
NS 10

T SR 1 e ? N (T
1.

SeTe SR S, AThSN S, Jurd 7107
SeTCATE! Sgeh ATHREAT Fstfereh Tisharges CO, = 5
STl Ugd BAq (HHeEdl. SRRINIERRINUIH  STdTerund
TR FIST STl T 6@ CO | STet STdrerord
HISAT SITdl. TR Hed STl ATfPESH o CO,
Y AT TS T Il

3.
AN

. e gl JHmT feRR a1,

w0 feem . —
I HICTYTd HIET Tk THTS
ITHA? TH HI A ?

el CO, aRHes qHAMETE
BId 3R 7

A Hed § AOEHEATE FrE
GEY 3Tes. P
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AfferasTa =Igk (Oxygen Cycle )
gelelld  Eond guR
21% = STATeRoT SATfOT f3retreron
e e e TS
&, SaTatondial Affedste
HAMERT 9 A g TN
AT =I5k B, AT IshTd <@l
Sfees @ dfaes 3@ Tl Tew
guifase IEdd. STATeRend
A= ardeae it 8.
T T A aE B
7.
JffaasH Afae fshamefia ow
IR 3IH YAl d wgmRi
T AN Bl WA AT RS
(0,), Wit (HO), &7 @
AEEs (CO,) 9 Fdfga ag
M &I Iifeds eI
Semerudied Affeds =@
AffepersT=T Tt 8l T voem,
S, foEed, e ImEmEn
Topamed 3Tfeas aTaTet ST,

A w3k (Nitrogen Cycle)

7.8 SIS Tgh

\ grEiEEaR CO, =

TMUGER IRt W fareres
7.7 SAiteraT =I5k

/7~ TTEA TS T GRETET ? ™

TEEET EAST YTHAEIE] ST dEsi=T IR HdTd.
M GEuSiaH  AffFasiidl Teuiara. S91 gEHsiaE
TR STl TEd, AT e fFasie! Turdrd.
Feilesh, TR 9 Ae Fiear (T sifeasy wgeem=n
. fafay v gikrames sffeas=n am e
Sl A= (0,) Mt stifeasamgr= s

N J

oIS TG,

1. RS Rt 5o S ?
2. AEESH - et v gEmsia
Hed =h{drd ¢

STATEROTTA RIS &1 T Halld S SHOTd
78% 3TEesdl. Her=sh Hac TREuamErs!
RIS 3TTev=Iehal 78d. e Sfees smfor
STHforeh TSR RIS AT STeTes=IT HTd
TG AU SAHE T GAEshIh TSI <5
UM BSE 1.
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e FSiie ARIEISH =IshTd YT SdTd. T ST =Yfdeteh STt A= ARIEISH g1 Toh HgceTdl geeh
MR, TR e JAGSATAT qad AR Hitha 318 9 a1 gsagst 3at egearsiiel T Hid
A TAhTe HE ufeka (Processes in Nitrogen Cycle)

1. TR fReRtr- RIS TR STaTeruii, sfeenfies o St Ifshaigan Trde a IremEe
ey g,

2. AR - FSftare eI, Icdord qered AT forered gieed it gam giol.

3. AR SIS 13213 o Tk TATHES FUTH Bl .

4. T Itor- TEEIged ST TTEEIS 9 97l g1,

v ARILISH =hTIHTOl JATferesH o s =shmeial Sqe
S frrish mfidt devtesn wremE firesn.

T FEY156
1. ohTeH, SRS J ATESISH 31 Tshil HIBIYEh HUST0T Tl & T darl 9ot .
-4~ T <5k Siferes wfehan arAferer afshan
1. hTe =I5k
2. AfFas Ik
3. AN =sh
2. G ghe faum e wea gt ot 5. Tafew Se-y-waafie wmeen wwdae
7 guean faume 'me . TRGUATATS! THIUTRIUT ST HTed ?
. IS AHEN U N 6. SAAEREE! | S AT SAaEe
UTcest &l gferia TIuT UTdedt ST, Wl Taee .
. UNUgeTl  UREEddE YETE Whl 7. Sa-Y-TEEES 95 9 @ TR G
& TUTAT STl HEed TI A
3. UNEEdE MErdi wufhes W 8. Wieiiel UvHATel Icad |IGTglul TS .
TEUIATd. 3. FAEAAhgd Tated WEhHIhS  SHordl
3. N forn. TETE ST Soi<dT THIIMHES h Tleh
3. YNGR Sore TaTE Tehil ST, Tl ?
an. fafoy S9-y-Tamt =k dqe 3. TR Eie SaIsaTg AT UryehgeaT=
T TS 3T, JaTg ITd ST Hieh 3TEA! 7 1 ?
3. UUGSTET URNERddid YaTe ashi SUshA ¢
TIEYTET 3Tl 1. SHIVICATE Tehl F|MTeh Tshrar AL
4. STHAIEE TALEIHIUT FHEAT IIEGT (oTal. Jidshd! IR & AT fa™ SeriAm
31, HTeH =5h eI .
1. ARG =k 2. INEEdS T aTer ahese forer.

3. IT(feESH oIsh SO@®
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8. SuYer I UGS YA

> UG GeUSia : e ied, taeiise™, e
> U GERSl : FAMISHA F I Hewsia

1. GETSTE FEUN T ? T ATSTSCR] IV TR ?
SUSIORT | . i mewofiaras Frltem ot 3t a2

FemeienTiiEm foud Trdd, qur stadivied Tea s e gensiar fafay yer qren
BT ATEd. ST e StarTan o1 fafay garstars we gay @@ ?

IugeR ggrsita (Useful Micro-organisms)

HE Ugl. IS (Lactobacilli)
TTSAT AT Th I HIEUEIa BT, 1 AT STTET UTdes 2R
a1, TR el ¢ ISR T 9§ TR STT816eHh i odl.
T gemeEi=an 10X e g 70 3=a gua=a 60X fme e
.
e 1Tl ISR Sl greriTel i1 fegel &1 7 A1 Sian=
A AR S AT 312 AT SRR &R AT STHAl. TFels AT
8.1 clereirireTT g Tomteet Sfam] sted vt AffaasH el o SeHmbd we
NI

|EM AR || gETITEH CE Y AT AT 7 AT T ek i T ?

A ST STV GHTATA Tl Irehie fohuer TfshIGER wifdeeh STFATHE FTR HLdTd. ATHes
gy 9 (pH) %H gl 9 gl i sAeF (Coagulation) BId. Y3 gl i 3w
EIHTIT SHT! BIATd. ATATE GHT GaalTd TUTAL 8101 3TH FgUIATd. Tfaesh TFATed GaalTell foIfRrse
3T 36 TG A, T HH HH! SFHAT GHTAT 3L HTdeh ST 11 Bl

1. 3T ST fehelt die forergcamd gieet Fooll A e WEEfe® @ d )
<&l feharl dTeh oA <1 HiTTaTa ? Qe UgTel TSt AHeh S 7

2. il gl e o SR Bl cTell A verdld A e 3UgH

AR AQ. 37 1 I 78 ? ESig aT9ieiel AT, 318 @Ied IRITETS!

3. g W fpveR (forer) s | | STIREHEh ST hivl © HEHS e Si~HmTidIe

H SHIVRIUIT TG fHesfrard ? FATES [SI3TH TG =Tdeh ST T8¢ hLard d

\_ )\ et Trfebrear sreferdr. y
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4 TS THEATE SIS ST A
1. <@, dmeh, q, =9, #iEs 318 31 Ia1d 2 GUT=AT fehUaT fiesdrd.
2. Toewr, S, vl ARl 3Tl Yeruie HISHT JHOER 3cqTe ShUATETS! eI et
TeRUaH Tfsha SUTE 8.
3. UGSl I (TS SCATH TaesEaTd d $aX hig! YEHsd ITH Thadul ¢Hd TR
h{dld.
4. TS TR fet SO AT Feurel e s IeT==al Hed d JATeaeel 37 3THd.
5. HeTeh Mt T8 HTal bl ITd SedMT SIS eI fohUe sk aTaiett SiTd.

J

1. TSR SHaTu] fohe! SETRTHT =TT <aTd ?
NICR2 1 2. TUGHd W YT ST FETq HIVEHII TE3eeT d hi@H g6
B1S el 7

Trqsﬁ%lam : 'FlET-ﬁ?ﬁ?ﬁa'I'U]\ (Rhizobium : Symbiotic Bacteria)

Heft, ISV, HATEH fohal 1= HIVCATET HeUT=T= YIS B3 3-5 %

T 70% 3UTEA SAcehlgier<al
grevma 4-5 fafe dan. feiqe

wf U o8 hed Mo 31fae™
i Sffermoy weri L HTT ThA= g 2-3 ot
TEfid gerRm ot fararem 391, HTEUCT I ST ITTBIEh
W 3o 9 TP geresi e
T ae B, 3 TS grearymT feEem
L Sfta TrEiferem Sfiamo] S1med.
Rl é HEIEIYRIRE I CIRCIR I
FHESYTATAT e3TaRIa ST Ineme
et o AN, T I 14T T[T STH=I
ECraiEet 3TN B T8 <hl 3TI 7
8.2 HaTs-ea Yestaier meren ffdedt

Tl'qgﬁ'%lm ‘ﬂﬁl?:h‘l g Hgcd (Role and Importance of Rhizobium)

YosertieT T TRV TRISH ST e Yol TG, TS qe ST 3Tl Qadrd & ol
SCeATd UISHThE helgehredl ®UTA 31 HeadId. 3T YR TEHRHAT HBRIGHTE ST ATl
TESTiaH Fgurdd.

TSR FAdiel TEESHITET TS S Sadid. qo7 I7 ArEdier . [RrehoreTdt i
FISTON, |, TSl 9 v shee= 3797 fRiamanfter () Feadi=h a=mm’ (Host) TeUH TR 378,
TR TR e feeled TRgSHga G S1es], hedT= NfoMT= 3chse |id 3tard.
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FHEITT e TUAHM A g3 9 ()
U= & W qag™ Hidia e
SEvE YT %M @ .
TENfeemYe Ta™He @arar aTat it
Hed THEHS G QR e
Sad.  @AEReET @9 SHl el
SRl HTIEl Bl

foRua (Yeast)

goddl  ANES  SHATgElE ﬁP?ITUTﬁT\
TS ATYeR g fehdT qTaret ATaett STTd . AT M
TFEfeem 3 Siamw] Y9ed &9 shidrd, a0
TEHdTAT TSN AER Fgurdrd. & J=m
FHSHTATEEE qUIET d 3T TUehTR! ATag s
ST HUATHTST IR STl
- J

Eﬁ'ﬁ ¢ 9NIIGT Active Dry Yeast U3 AT, TH
ST Td Teh =H= AR, 2 TH= ATET 9 TS HiHe qTvfl
.

10 fafeat shivrenivid sea foaet ? rmd ST
eleal agred g Faedl e, & fae
A B e w0 e fewd ?

STt GTavTTe Teh e hTeaediar e caTal
HT=BTGH I a1 d T YEHRN =1 HedH a0

SN HIAICET AHTATRR, VT hareh Uit fede=n
/ W17 TATIhT hTal YT BIS MATRR 9T Fohectat
feaet smdia. =1 emmea fieeean JdiF TR g
usft,

TSI AT AN UeHdidl  HhAT/
hieTehraA (Budding) FEUTATd. I BT e qereiat

FTEUTRT Sharshar(1al TS} FEusiig 3718,
e (forver) & UhUEitel sherch ST oA GAR
g 1500 T SFEAETa S, e T T

JehTCE 7.

T UTEAT.

Usfiferedtem—

gk

8.3 hahutt

T TRATIA ARG GIavTTdiel shia Iariges fiee=t arg gid d TS SIelg T aid.
A AINYT HAM] Free=a1 URf GTavdie shaigent= FUT Tehiail d hieH SHFEEE agHS
THATd. I1 ik fervam (Fermentation) FgUTdTd.

T HET Il ?
A=A T TN ST SIEATHE S ZTa STl Bid, AT a9 shieed qTel Sl SIeldl Ased AT
Hifget fiesaT 9 CATIHTON Shell T ITa TR HA. T STBIGR hdT ST A= v Ner d fofat.
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— HIETA 3118 hT THETeTT ? —

G G SIgd g4 3Thiad
SCUTCE! ohel ST, SHTAT W AT .
foeamadl QX Y9G heliceh  ITEAT.
Tme Ty fova e foa
fpveam sl M. T UhRAG  geATeA
(C,H,OH) ¥Aeshlgidl & 9@ Scqred @
X 9 T ICHRICH B IT-IATGR!
TireaTa.

3T e, Heameh 9 3at WA
fHesard. dE= 391 @ quieRied 9 3=
T 3UE 3R, YA SfieHlfi
SIS ITT=AT HosIHTON Hehl, g
ﬁn_talTlil'l'c[\(Barley) I X IR ST
e ST,

SIAT=AT T THAT bl o
TSl ITehtg! e T fohua <hat
SITd 9 T30 JTcehialdl I aTed & U
T ST,

N J
MGSICED (Antibiotics)

ST 2ok ATl

1. WATEE §=4T= <ML gooll Ugiel o fegia
IATZEATA 10 % 3ATeTe! TH0T S0l Heril=l <hl
el 3TTR. ?

2. TERISCIA ATITeh AT STateldes ared =
ICANT HISAT THIUMTE 1 IHRA TR ?

3. TegTE =TT W BT, TS UTe BT ATRIER,
T STIUT =TT eAohl 3THl. 378 1 8Id ?

4 N\
39 IT=R (Bio-remediation)

qHde i qar giom four qerd,
TR Tl TIeATTeh TTFATHEN o BI0R IS
g, &R WY UeEdl  amifern
™A ( Yarrowia lipolytica) 3 fhua
A, W HREEEE Wi 7 feva
ST B SR T .

Alcanyvorax GﬁGITUEIT 9T &
THGTA TeTTedd! T shefl SiTd.

(& J

YETSIET 919 9 o1 ATEE feh ShioTR] SaTY] J shashITgd fHeaeiel! shia-! T T8l

I ST Seled Sfeles T 3ot TR,

gfcriferch JE&ad: SaTujfotad SRl hidrd. el Jfdsiieeh HTCSHaiHT 75 T IehdTd.

IRl Hfcifeeh e Yep=al StaTv[faeed IUATT 3T, 7T foreda & Sfasttaeh (Broad
spectrum antibiotics) ¥ TgUrdTd. 3¢1. Trfifiefia, statarfiEicia, Serameata gcamd). =t wrem
feHa ST UTSiqe Tfedcd |9ed ATt degl Broad spectrum antibiotics = STIX el STl

ﬁ@ma&mﬂaﬁw 318 B Tifvad gasid deg1 waifea o= ufasifees (Narrow spectrum
antibiotics) STITeA! SITaTd. 37 . U, Semmafed, ThemmaEe sand.

HTE TEAT™

U I 1952 e TATTH STeiel TIMe SIS 3% SgRRIAS & TEAT JhTfdeh ST

eI UgehAA Y, e, HTefles doe FFHHT fIehR ATak AINEATE 61 Hid 317,




ufAfet= (Penicillin)

uffaeA (Penicillin) Uff&feis™ a1 shashmmEg ol SfisiashEt Te 3197 ThEhhH,
FATCL ST, TR TSI <A SHATIHTET BIVTR & AT SUATE = 9T gidl. 3,
Tk, T, =T T SATge IR HERT qHe I, Thicle Hier (SfEdnT Set) Iier =R
FHOITHTS U 3ve Sugs e,

4 N )
LUERIE]

% Tfaifaes & A8H Sieu=al Hood™ ISR REZEIC]
=1, e W9 giftreomdid  geustesmeE
% VU= GeEN Sl TTEATIeh STAFATST FATHIT FT+1 T TS
fradiftem Fodd wRfes T | | P svame iR st sterE @

% uEl gEl, Gdi-Wiehell, I 3 "W 1928 TSH WA Siemt
AT SRSk T & B9 Tl ThRIAIhihE e e sd g, deal

R o e S o &, gwia foush e gd. v @ feueRiadiet
% QT SWET ool SfasRRe | | ST HH TS el Bidl. wEorse Sfiar w66

\_ ) | foeardie emamesd Siam] T8 3 8id 8
3fereh T ey et

ST JehT WehT STUTEd T SHTIde diget
gfaRAfaes (Antibiotic) — U ST 3TTRd
Bd ST SrEeR QA FrEEuT st
T U1 =T Tl

AR S e gfdstfasere Gy
TEIAT §d. T8l 1 ?

1. TS AT \_ J
Vehrel d qaTe. )

T AT AT eTd SRR AT AT 37 fiedaard. aX shTa! Sidi= 7 o shieeh TSI
GIETa JTele UEHe ST vl ST A== G hed dadrd. )

Iueal Q&ﬂ?ﬁa (Harmful Micro-organisms)
Hh (Fungi)
1. TTEETeATd ATHE S, TUTITE JTd T3 S¢d STeiel fedard ?
wmug 1 2 TR T Fe! ATa fohcll ShTes STIE ITehdll 7
3. 31 S feaTes=ITd fohall SrgTes=ITa <hl @RI Bid TEId ?
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FOHE A &N SIS THAT. AT HSIATE Yol 1, MUTITe, IS %, ATRS 721
HTeH] TeTefeR 7 SS9 FSaTd. shaehrel qq A1 Tl @ieat e T2 9190 9 Y54 Hiard. a1
sk a1 Yoz qered hAshad aial Fev[d gL el TS, TMUHTE, ITHESIT=AT 99— g2, UTfhe,
Ue¢ R e feehd ATEId. T8E TTehel a&q @ BIaTd.

e AT fohat JueaT=h sRuft Jaeearel hefiall ATane Hi! I8 @
ST SRR . | eft i = femaa. 3 T T ST 7
378 91 WIUATE ST hl ST ?

AT, GO, S, |, T0AT 3T ST TTTda! hashieal fafae ISt ateara. I STt
TIYUIGE I ¥ad: < A1E d IS Lard. A1 Hished FRihgd ARehieiaed &l i R =
Tireresett S o o7 Tl Bid. IS it sTTetet 3T WIvaT™ 3R 3Xd.

FAEIS (Clostridium)
FHRATAS STUITAHEN STl ST ST [I¥ameT (Food Poisoning) Md. 8 3= =M
o s R ed?

TRISTaeTet 311 @ SHI0TR @ SaTV] FEuTord Fregi (S 3T, AT SHETo=a gaR 100 SSTdie shral
TIAATUT HTA A STATA R ShTa] A o AL ATUATAT ST=THIIIA STEe3AT. @ S(TATI] GST=a HATh= T
Elﬁ% giferdia sTeci=a WI%EﬁGTU]\(Endospores) AR h{dld. 2ITTrﬂElTUj? 3fsrsey U @
TiferasiTe gadic TEETHT= THTO He & Iehd ATard SRl o fomted aftferdia areard.

FATTgem & FARLSIH WA FANLNSIH TSl ® - Foneciisem fehmmga

8.4 AT TAT
TR THTH g\&wﬁa (Other Harmful Micro- organisms)
STICATAT ol FATCL N TSITHGSH hTg! TSI ITd ohl ?
T 3T ST SaTu], formy, eTfesiia o shaeh g GEusiies] 3t A6l UTHTS! RN 3.
STETUUETE! TR TEH STEUT= § S Tsiia URiiad 1€ d Y5 huT=1 foumEeea grarel
Hifae 3118, ST ITET O SATIeATAT ATHGRIH Y SLTd.

(o wEmn b
HTETE THE dHaE SEvEge B, 318 W SI1d gid. T S8 STHH g1 Fared [E13m
SregforTy 3 fomterdt Sfamy | Hrofid e greed fo.
3¢ ST I R foeamdiaTdy gemsiasmeT 3== e odat. 79 TRE S97ge 8d o
o (Toxin) 3 wnfoeey 3wy ufafam (Antitoxin) ATaliet 3¢1 ST AT HIMLTHR Jea@=
IR, “TEHE AT ©Tdeh T NEHTCTRIE o1 Tad T <1 AT STe SATeit, 90T =1 came’ |1

\Wéﬁﬁm g&Ed 3o, A1 I HRITEeEd AT 1947 2 TIHH Hed’ TS HvaTd T

J
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WTER g Ufday

W= AT TER BRG]
L] USH HTcied serkiieaT IR | S & G Yeal gl 7 JTaoy,
T, Y, 3T gy Fferd ifiies g
EAEIC v Toft, 31 o Meelcl q1oft, 3T SR
3901
AT LURINIEEEED TrTeft Eueh 20 9 Tl
TMeR, hifSToa qrTeft Tk feiges amft, o= 31,
TETERTIT LT,
FE /I H7 N9 Teft weft, soft Tedl 9 9 e /8
e v H1 N1
<t am /9 STEE & IREET Wesdr, 9o 9 A
<01, STETeR T e,
RUEEL TFITerer B AR GE O | o, T o U,
S TrTEht SrefehTes TTf~1e TrTEht Eueh & AT o STILol
Al
i SfYd 31, amft TS A= J Il
Teaam (gaifam) STETET &F , TET=s URER ufere e, 9ot g A
20, ErETER R e
SHETAIE hie, TSl 9 e SRl Hueh | Sesar q@v, TR "@ueh
1T, TSTehUI, T3,
[SEECRCrr
1 STeh AT,
. AT ST ST H1S AT d hIgia dafTa oK Jaard ; al
HIMETS! ?
2. faspa= wrederd fesmavamandt cara ot ufiweres fisreseft Siamq ?
3. Thdeh T X ITEUC o JTUHT BIOTR ShTel SUHT e,
. TTSERA(ATIRA) AT TS Ueriel w1 haft g7 =
SRS 3T IS Bl 7
. Gregery faehd BT SaaT dseder. (il 9 T g
ARG B! 31 T8 YT o1 =41ed ?
8.5 TG

Hifgel fHeat. | STRRISHT HwaTd Iard ?
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TJTEII

. @rel feeiean uaiaiaeh T g e
TEA AU Ut S0 9 T TSRt .
(TR IS8, ShicTeha, TIHAIS3TH)

Wieidl  UgaIiaed hIvEhiuTd  gersid
TEl, U, el BEid e,
3Scil, S, @UE Hoiddl SereIms!
TS

. 1 ITeq 3BT, Al ATTST hl 3T ?

31, =EieE, TeEd, SHfSTuaT, i

1. FFRIS G, T, fhue
FATCLISI.

3. USRS, qIo, T, HIEEH.

. Ve ot forgn.

3. IQTEAT G HTes STl TN &
ST STerer fewa.

1. FHUSATHE STE=AT & ST ST,

. hache=a WA TARTE HIeaw g Uideerh
U™ fera.

. SAre=n o
g o R

1. ToEnfee™ 31, 3T fawanen

2. FAMGERM 1. A feeriso
3. yifgfae™ 3. St ScuTed

4. free 3. gfaiferes fAfifd
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7.

8.

IUshH ©

I foran.

A, @EM AT HIUEhe e fee
SATATd ? I ?

3. T I TIR heft 91 ?

3. Sfaiforermges TRTHEeT Sfshar sheft g
Ad 7

3. WMOTIHTY UTOAETEl Sfdeifaes  feeft
ST 1 ? el ool gfesifae
ARG AT o1 ?

3. fofsme Tmer @@ IR SwoEEET @
T Siq. gUaaae &1 a4 e
AT ?

oNSHITd Iccd feTal.

1. fowga &= vfesifess revrs w7

1. TohUeH TEus 1 ?

3. e forar. ‘ufasfass’

St Sfivemeegd mifedt fiesar @
TETed ST 9= .

NS

-

FF7HTT




C 9. UITERUTRT STaETI )
( > TEHE > AT I W
> Hehel STaEATIA > ATdcel STTEATIH

1. STATIOT=T AT Sfed ST e g Ad 3Tl ?
SRUSSAH. | 2. qrevh, semamiiade fafay swrimyg gammTEesT oo

ITETSl Idfaed STTd 3TEdTd ?

A (Weather)
T ol SUdie d3aT AT AT [T gaTH 318 T8urdTd. STaTeom= &l
Teorelt gamTT=A T oY Sreshier STaeie 19, FaHHTE fCu STaUATHIE! 3T Hesh RN TTad.

(3Tpeft 9.1)

ST ST TS Y TTHST 3772, 37T GU T a1ed 3718, 3T Semed SATae feehmft sweeiean
FAHMTC 3719 A e ohid Tl

ATATLUTT=ET ¢TI

oo STaded 3T 9d. TEre
Jeudiel e fafay
TeHTAT e e auiqan
e 9 Ao wea fofyrse

TR U
FHAEddid  wlece  auEd 42Kl <l
U 1 YeETE  gAMH B
STATERUMEAT  SIhieia T

ferdien gamHE e, LR TG

FATHH § §a<AT o1 J5<T — ‘ f

9.1 TAHHT UeH

FAMHTAA d¢et (Change in Weather)

AT 2 Hdd Seeld ATal. d Uehl TSI SEhIBHTS! TEd 3. AT T8 AeTTd Ad shi ga=
gy ffvea fewmmeft o Fifvaq Jeft =, T sammmn dey @is JeImf 9 dicen somasish
AT, oI IS Fe BIdTd, T SATHHIT SEcd BIVATETS! JETH shicd ANTdl.

FATHH TN ¢AfeH SHa-Me HgeaT=l YfiehT IR TS 3T|d. 39T 37, 9, Famw an
Tfies TS qge fofay =eE™ IR gamEET giemy gidl. TRATEREET Ad9EH SIEe @t
FAHME HEcd SH-IETERY 3R, faHrEmd! arauee sxavl, st Wid Ia SWRel 3fT s1fas=
FATT STE00 IATET AN A=A Oy Teshral SE ar=ar=il fexmm o Tdt, a9 o g o
TS STefi foreR et STl

FATHHET ShIVTEhIUICAT  FCehiol el fohdl fdehed TNUTH BIal ? &
giorms St HOATEET S U AT ?
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1.

2.

—  Ferwua et ™ feafew
qEETE W gaHE ¥ e s Ffea 23 "N § T i
. EEILIENIEZ I S MR CRSIE R
ST G SFHETA SR TR S . FH

ST ST JSTTH TGl 3T, Fed fedt e nanER
TS S SeuTeATR BT URUTE e S STofter ST <hRoaTendt qo

J 7 e

m sl g ﬂ'@'q%ﬁ?'f Hgcd (Importance of Weather for Living World)

. Hfed g el goE 9 g T Siaauegdier Jeiet a1 STIcI I9TE 98d

AN, YIS, TARM, et g Joft e geeian Aafiie wiatr TR 8. § we
gefiarea foehraTd hRufiyd 3Xd.
TETET YIS T ATER, TG, 0, AR d SiaqTe! uegd fHeagvam @ yeundie

. UTRSTATS &R, AeRyeTer! i 9 Serspre i = ad st gan o gammmn fafay

ISST=AT STT=BTEATT @eeh IGRUT il FAMHMIS i 92 i STEaTd.

. AT A smfor foermamd gammER STT=ETUReT 3™ Yacd 3778,

HITd STEUT=AT e | gearen fHftdia gecam=n arer sradl. g€ Sfhan gammmdie
fafay srehier sTaeey or@d.

I YR T 3-h TS iaEA W%Eﬁ%aﬁ ATATITT F FATHTHRITEATAT 3A¥TH EIECIRSICEI

TSR SAIETERI ST 3773,

TETE fSHIvE g SUa STEaT el ST ciedT AT fafae ST 31w HUan

ANTAL. T fequr e Hig STUATHTS! ST Sgdeh QRTH! §aTHT @Td T hel T8, ATHT AL
7Y TEUTATA. T AYTe3T 1Yk TFAT I ITHLUTHT GEoaT ATed.

FATRTA AT e =l TTaehlel A g1 Teuid faveiyr sheam wiasTehTel= ageran

JTETST AT Al U1 ATHH FUTS STaTaRuTT=a fafae seeht iis TaEy e cTsTed g Lol
B AN 3THd. TEIe {ShT g HTehTsl 9 HITied ToedTd seatd 3T8e a defid st
JTETS U FY . T 1 TS0l FamHG IR Sea [andie 9 WEaaas STdia 1 d
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TAMMEINE (Meteorology)

gadia fafay wee, Fatesh, gediean Whmfce gearet 3 gamM A1 Jai<a TEa gaer
1T T fITRTUT SHIUTR I TV FATHTARITES 1.

T FAHHTII T1Ce3, &, TS=Igee!, HerTSH1 T foi= Shgehgle A1 9 3T 3T Tehia
JTITE hell ATl AT AT FATHHTSEEH TSN S ohel AT, T ITFT HAGTHI ST,
IR, T I, foameET, STcarages T fafay geerr gl

Hger TgEETe 23 |rE 1950 Usht Seeata fofay @< 3w aved @refa
ST gAY Houe (World | | FEUT=AT Aifedl= e steien fafay foiem s,
Meteorological Organization) 3 TS HfeeTeR ST STgaTe TR .

G TATIAT ShUaTd ST, o1 T ATARTER FEATHHIE TEen (WMO)
T TTHLET, STATEATI, TBUTBY] WA IUTHEINA FAMHIE et ([ITM)
FTETS e HiA 3718 TS TR & STareruitE sFerarad (NOAA)

WR g @ (Indian Meteorology Department )

A g W= 19T 1875 weat fofemn famen 99 sheft. = e swmfer 16t foeet
3% TR, TR, oS, Hictehdl, I8, TR o 61 feeeft A = wrefirs wHafed smea. ot feash
goret TRt et TEied B GRIeuT el T shel ST, 24 ATETd 2 Sea] 3TH Teh19l qa v ey
Sl JATAId. IY FAHETEIST ANMNT 3YH01, TSR e SIS oo shelel 37ET,
JehuHTIHTSf fTfed gamaT 3ieT, Ui Tewidial STSSTaTd! UM Hed - gaHMTe 37eT, gal
TG SEATE! FerSRITeR, HTAeAT EIEH =1e] 3TEd.

TR EATHH WA foH™ IS @A, FIhMIA @Td, I, TR, Tygd ddt dened d
IcATE HOTAT LT I qHEW Bial. Y a1ees, dTesd! dieed, HUR e, ISUId=! ST
et ATe, AT ST Hehe < qaET ooy @reaeriee e e Arem g AnTieniid dgEee!
M. IS AT I=d I Hool 3 3Hh IUUE TRAN ITEhINd disel ATed. ATSATHTh
THresTeean wifedi= JeaRhtor a1 faveiyuT SHIvATETd! WIRATd 3Teh fSshIuT=aT JeeTesl 3cad gl shid
L 3R, (www.imdpune.gov.in)

I 9T o g 31 (Monsoon Model and Climate Prediction)

IRATA e ATEe e ST STETS SdavaT=h Oodl ST Sutuet 1 378, ¥ 1877 ALl Ui
THIBHM VD = HEATTe T, Th. SIS AT 1884 HEA RHTORITA Shasel &1 6o TR &
FEYYH 3@ S Fdaet sial. 1930 =31 €¥ehrd IMD o deehlei | Femereh T fiead it I
SETYETT fafae gamTemes gesh o Afie aT=1 9e9 STURfEd e e suaed ez
STTTOT el igi=an STER AV HI=T el 378 AT Trdeh Jisal. 1990 =31 G¥ehid 81, JEad
RIS AT JTehRIH SRTHII S SaTHTTRI HEfd 16 Feshiear STTHTHG H-g< ST SHavaTd 317
1990 1 2002 WRId 2 &Y T ST .
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-
FEATHS UTEY (STEATHR) / U Aigd

FAHMII <Te] TSHIE 3T eI e
gE U= wifqs ufskaren Sie usd
AWM =Te] PRI ames W SR
ATErRA Toret Ufsha e Srard. Tord
TR HISUTRY ITE i Himifores gremmgian
-

~

J

gl [[TM d% 949 %0 dIR el S

AMEd. AT TeY 21k ITYaR e, HIE

FdT ey 3o Fose foesfia o s gRd
THE S g& M. JEEI BRI, IUE

aaRTH e ferehraTetgl W fear Jd 31R.

2 At a3,

@ A
yfeaa TEd

I TEIHE IR HATeiedl Sl
FTCehTEI HI=a THTE ST 3178, 7RI FeehiT
TR & Tehiod STeTl quaTd Adl. g&a1 IMD
Th oo S STES TR YR 3T
YIEUTd Tshid Hicld 3Tdd. Il dgfead
BISERFAUGINE

|

4
~

e

TAehTeTd fafae Jeud Fggr aTauH,
IATSROTET Se AT &1 =l 7 hal
N1 AT TehT STETE H T Geid FeaT
T TGRS ST A1e] Shal 3TTed el
ITEA Heafeddia Agd hal A A=

TS ATIAT STl
g

—

~

SIS FATIHRIE T YTEY g TITd STI0aTd JUIR Teeh AT HiseHued AT STUferd
STV TROTHT=AT TS HTeR STaae 3T8d. HTH THg STV STaTervnd § e i

-

Uehd I {lad "deld ‘a'amﬂ?m"v‘:ﬁ'q A4l cdlg®Y ddd siged endld dliidld.

YRR STTEATA : HIST TR (Solid Waste Management )

X 1. TG FEUTS Y ?
T g !

HE .

AT A heATeAl S8 Sl
oIl FeaTe &0 e T hIvEhIvTd
uerel MMed AT A HU T AT HeAT=l A
g facgare wefl har g Aramea e

== .

T IT=A] ha=ITeTed 38 HLdl Ascd

1 7 I fo=m .
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2. I FHIFATTTT TRER HIUTeh VT TR SGiod Bl ?

9.2 gh=l



et =0 = ==t .

9.3 THell ATV URER 9 FEe URER

—  TIE AT Rt ? ~

FHENHE Tfdteed

AT AR 900 2.

TSI IH@ Agwed Fufor gom e
TSI 3718, o8 AR 5000 <, I guR 1700 =,

26 et 2005 Tt gaga widt qfeerdt fmior geft
BIc. AT ST Teh HgeeT= hRUT I d FgUS 3T
TR FTEITH g, e TTaciell Sl &

1. Tt a9 SRR (9.2 37 377
) SHIVTAT G HLeh SITATd ?

2. ot 9 gefier uitferdt wem
SITATHTS! 1T HU AT ?

AHarea Usen fafag wdiq
ISP TS U AR B AT
IS TEUTATA . S ATIT 1] e
I FHIAET facgae dEdl | =
THS T Hordl b Hiedd™ Ald
B Whd. WAl HIU  SETEER
TSR & A1t T i sedt s
IS Ot & S Qe YgNd gl
AMEd. ThaU § oM foe,
THTEOTT=I <gTH AT TR THE
T S HIS! THR S8 T8, e 74T,
qoft @ S SeEe gied T e
et STt eveRr i gren
3R,

— Tlansmaa@sn —

el S TEal o SAR foha
T TeeTuT U, 5 BT o T
T B 318 HedTa Sfehtur ohil.
TN Thl  3T3TSaTd  fehdl
THTONG Eehe] ETed TR ? ITET!

fafay ST Y@ SR 3€ Tehd. K AL T
N\ AN J
! 1. SR TEUTS Sk 1 ?
| g ! 2. IR T=ITd hITRIT=T THIAY BIdl ?

A SfiaTd AT0T 3Tk TeTeIfE, ST AT Sd STEAl. AT ST et A1 g,
I ferfam=r et et el o e fodi IR TieruTTeR giaTd.
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T 0 & S S, STt deReT ShiesIgaieh el ohil. ST TI8TTd 3 ?

TTTeRTT o
T He THIUTHERIAT 9T el 371, CTehTSs ShITTe, T Eeeh hITTe, W (e fUsTea,
HISAT €3, a3l HIeH, TRT=A1 95, ST 9] TG,
SR HA | T, TT, M3, TG, RIS Tard, O T4
ke el | fafoy Seameearga faior gt W, feroTicarl uerel, Thieeh, TRTIHRS
RERERICE
JTiel /SR | SIS UM, $eot, Biee, SAdTdia Ui STy SH HeedTe §8u, SHeR
HE HA-TH , ShieehTereh, Tl TR 9 @d J7= 7E9N $ITE).
ToAREleh hell | @S il Sfoifege @, WISTSd BI-g, W(9eh faftew, Tures 9 <o o
ERIC
g ISR hedl | ITEH, Bifedced, TRUGH 9 TN HYd 2lohaicl Seod, ST g,
FIAHNST, T, STTIAT AT, Tod, TS S1ecd, 3N, = L= s,
UT&TeS=IT 3Tl
RN /AT FE@ | T[], SNl 9 AR ISIGER (0 Sl 2ot gard, g,
WTSTHTehe, HEUMThe SCATCHENT hila, T, 9T qehs d Hesg , 9T, T&K,
HITE, B9 d SHRA AT STEhMTE CehlS AT 3cTal.
TSR el Jfee]d <hg, JEE=AT W, STVESNEH hg, TTfugeh 376 AT=vii= faehTor
oI T ISV foRtomiedrdt uered 3erewonyd, weifRrem-90, fafem-141,
SR3H-140 T AT AGRATGT ST HSiel TS TToft

QS el Qi et ford, oTifaeh, shefim o1 Sie 9Tqe s1am.

R 0. | s ardiren zremms: varta THEA SHIUTe 3 e et stan agat ?

ferare9iiel w5 (Biodegradable waste) : I JehIedl ha=aT< foeed GEusamIthd H8 ald. A0
YT TRIUTRERId S ell, @ 3T, Hes, WIS, TTdl, T@, 01, TS W ScATGHal FHTeS
g1l BT Sherl GEIq: HEH SehITa ST ATAT SATI9T ST 5 hell Fgulal. AT hidsigaeh faee shal
T ATIVTE ATIR IcaH Tehie W d 38 THesd. 37 IgUa 3TN Yehie wigs g HiHd= Tehed g%
HLUITT 3T 37T

Aferaeviel ®e (Non-biodegradable waste) : IT JhIT=IT he=ATd gt fagea ga :|'|_5$T,
HRT AT frereATaTe! @ Hie1 shraraeh arTdl e fafay T T i anTal. e witees,
YT AT ATEREAT S} T FHIAR BIal. 3T TehReAT Sher=ATell el Bcharll 3TH Fguam.

1. rferereeiiet areha—aTe J=ishIohtuT Shivl ShT TGP 3L ?
SRI STk . | YT ShT=ATHE SHIVehIVCT YTl Tt Bidl ?
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URERTTE fafael 2TeRts: grien (Shert) aeqe Jre! Sl o WICHETSHIO derl aar .

TE] foreeTsiia ugred | fereresfiet uerd A (et | fowrd
(Hfga) (3T8lg)
wifeesh aret T R NED] I | TR
[T A= HIETSA B & STk UL B AT TR, THST
ESEBI A=A GhHTd [Sasaed 9 RS AleTsedd! faegare d
: ‘ 3T AT AT GHHGRIGH HTfgd! fHezaT.
/t—ﬁ's'm%?ﬁéﬁwﬁaamiﬁ k goftar=an farfarda T
Jomie amEdl 9.4 3 { = et
EaC-riEcE R Crit: T TATIER
TSGR TohaNl SaETH RS\ ferard ey Ffaleft
TR W SR A g - g™
fimmen e-mail =1 gEEA Jgfites Hiearar
FHoad. =™
L ) STt g EELR AL
HAheN SHTEATTAT= SATeTgeehdl 9.4 SR AT

1. qETEo Gl UEUATHIS! o TRER Tresddra!

2. Sl TE GAHd o T TSR Hd /shmrean J4t 3ucied shivamErd!
3. TR TshaR AHfieh GHISHTERIC 10T ShH! SHITATETS!

4. T L&AV § a1 ToTecd] GURUATETS! & JTaun= Hdet TauaTardt

e 9 shesiifies
PO N =T faurE @ afteon
ST, U fmi | S e ST
BT TOET STAUTETd | SAedTa (@)
3 e T TrvAEd | (e I e a
TS SR 0 | AT Sher=r ; 4 gfera
f oS FwBE WS | o) FHHROT=H
TR, IS IcaTe Tfsha el I
T FE D A | ameRE o NG Tige T ffd
FHH HH TR BEA & | (=9 aEEE HE
U, QA Rl | e s S i ST S
ffidt  wft w0 9 | 3qr, awnte, e ST
HEAIET I8 ] TR | fyesgassat M wehen) (et et
{01, AT AT ]

9.5 THT=AT STTEATIA

AN,
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f TehoRl SHEEATIATE! 7 decd. b -
il
gﬁm‘m (Reuse) a8 N
TRTAT T 2TehT: SATATIRE! 3t foehroft Treft & el fetea amgd @
S BT ST JTIUT Te&T Tl 1 ? T HodT TRl
TR TR (Refuse) SAERTAMER Scht T et 2vect 2
S . ’ 1. EFeEl SFEEIUAT 3 ‘R’ T3 9T
TETTITE SHacTedT ST aTaX AR, i 70 Redice (= . =),
TR (Recycle) Reuse (ha=AT=I Eﬁafqt), Recycle
RIS TErdieat GAeshishtol Tishal e CERIEREEEICRU)!
IR IR T TR K. I, BE, | | ) il fafewe, ssmhm R o0
T, FTel GTIshThT0T <hUdT 3. ygIUte Wiftdeh STERUT Tl fehan
gAfam (Rethink) Hished<l SIAIG 4 2lehdl d ARY SATA
e SfiaTdTe % ITaRvaTeTed ST UL,
Tl et 9 T T A= gt e foe=r 3 wifeee forea=n 9 Ty 9 W
TR FHHT O (Reduce) a@ﬁzﬁq@w CEESIRENEIG
Wiﬁ%@% ggﬁfﬁaﬁ 4 HETCEA gl aNER fargor. W
ST fiesd Wehl SqE a9 Tl S99 W@Qﬁ%ﬁqﬁmg@ww.h
T (Use and Throw) 371 Sereat el 5. foog UuE TR St e T Saws A
T =T, FTEHTA STILoT,
. 6. Trgm dlitasht famea b
HINUA (Research) e~
TR AT A TbTS TG T | | 7, wfepeyy sqeeeied et, Fcd d
SITRTA <Rl STTVTAT AefTet ATESET= FEer v, AT T TIcHTEd hil, TEIe shiol,
EREEVSES U] fafae wriwa Taem.
(Regulate and Public Awareness) 8. Use and Throw (IT9 3TT{OT ShehT)
el TSI HRIG, FHId & ST FHRAT qe, U, S
N J )

ST TS 378 Tohed hid hid 3ATad ?

O AT Taes[astl AHT0T SHodTel JHI0T SRR Helld S 318 . SAHHE shab i<l
AT SIS G ST HITG 8= SR ITANT o TR HLUATS Tehed [oehierd shel 3TTad.

A1 AT/ S8 o] ST ShIvTeh UTeT SishaT Teaeal

g foesan.

ST ?

103



FHIATH [SEeATEE! TN ShieTraelt

AT FHISd! G geehal]

gt freta: faeeamamdt Teraremandt T St SR e @
AT <hleTeael GAR | car= TR qions wReRuTdiet $at Heehier
Shez=ITell T 39 4 A Bl 1 8IS 73 TS T BV hlest
ETUEARENED] 1 gt AT 7
HT=aT e 5 ey Teia o3 9.5 31 A% w=w I
NIEZARIRGIE 1 o TgHdH SaEl B e IR W 9w
B HEATAT YhRITHR e fafsrse gsam=n
E igﬁigaﬁ AT AT d GRS TR, ST EacE et
;E T Y IR She TITaRUREE] SIaeTo
St 50d 1007 Y T I5 I Feam .
gty 5o 200 d 250 9
fafsmse wifeess fowret 10 &g o
YHThIcT Y (FLEUHH) | STdehlcs
A T
9.6 TThTNT TSI USLrdt
SfagraTa SrehTear

T SHIBTITET her=aTed] FGEATIThe foRiy @&t foet et o1me . Iiewe 3.9., 320 et

T 379,

Y TR =T [degareiaatl shrIel shall Teial Bidl. TR hall STe 21Ul T-aT THSTe

ATl SAGEATYA (Disaster Management)

oIS HTG.

1. qH=IT AT IV ST STEacTed qral ST 3TTJd ?

T A=A TR ShivTd TROTH 3Tt 81d 7

e U ?

2. UCHITET sr=re groamEndt fohar wefia et g goamanet arat

ST AHTEdTet s TS0, HETQL A0, TN ANl ST HGfieh, T 9= TS0, qFaThie,
FHREATAA TER e, AT F TG TSehI0N UM =RI=ARI, el ST AHafHa S
Ugd 3THAT. ATHE HIST JHIG S{ferd qere 3Tk g1 8ld.
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T g |

fafay g aTUcdl SAieaearet BIvm
Stiferd g1 ATehl ShivTean YehIeell 378 ?

AUEHHE  TEHl  Seiedl  STUEIRiT
TUHIUER
TR THE 3Eey SEEHl e,

Tehd! WU B SO UG 07 G =i

TTshaT & 0 T Tl TS THI=R fehdl

AT SHUREAT SUTHITSHI ShIvTeT SATEd B S

Ul HgcT 3778,

IR JeTae : G-l SAT0T gressiiad

(Life and Resucitation)

1. Y990 (Airway) : AIEIEATA IATE
SITIAT ATV FiA A T Sleh IaLd L
feha FIadeT 9 3T TS YaTHATcTeh!
Geft Tred.

2. vaE3a™ (Breathing) : ST REIe I Tl
YA eSATE Gl

3. W@AERuT (Circulation) : SR JATITEd
SYRY AU A T AT FHITAT TAH
TGl HHT TEEESAE ST § T DA
T TSI 8d 37 BEATeR IR &Tel ¢
I & sk gAR 15 Jo3d U, ATe
CPR (Cardio - Pulmonary Resuscitation)
TRUTATA.  STISHE eI TRl yeo] oid

LAYl <] BIVTH Hed Bid.

( et ST Tguret GiarsH,

HEATCHh Shell o HH=T ATGaN THeA-

STVl SHTUAT Tehtereh 373ft foka g1,

ITd et Srsfi=n FHTET Bl

1. AcAged BUM=AT gHT 9 eI
fcreier o,

2. TOTIEHAT STl H.

3. 3ATIcd! e oo/ dieme ToEy 9
AT HHT B,

4. I HEAT HOATE AR
Y

5. 3MUcdteal RfEdd deepres ol
.

6. 3MMUcdlH e grF=m 9 fa=a
NEREIRE SRR

7. g1 d J-|<.“<'I°|'>I<4c Y[,

L8 TS ST AT 3o,

\

9.7 W FEESAE

e

(Hard Stretcher) 3aTd.

THIETE : S I ST @ Bl YT WaaTd g Sl aﬁamwwﬁaﬁﬁ@m\
e a7 ST fehell desear=n g 5 e =,
AT & HUTERITER STTETd : SK 3TYCHE SIskile 818 HIged 3 R 1 T8 Higaiedl Wi
AT (Immobilisation ) 0! ST STH . TATETS! HIVCATE] ThR=AT ezl IUCTE STEe
T ST ST HLOIATHTS! ST HIUST. TSR/ HUTSRITAR STHTA SATCTe] SR AT hd (01 ST erehar

TS — WA : S SATIEIEAT ST ST FRUSS A8 a1 foha 10 e sweieten
ST o ERYeSeTed W 278 YU r=el Hd TR@ell SO it 3id.

J
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TIh, HTG0!, TWeh HX01, Teh! R 3791 IR RICE <t SUTE=isin .
Rest : SATIEIEATAT SAHERH HTEAd FEAT
Ice : SAISIATAT AR ANTACHT THIGE S i< I 39Td.
Compression : i< T8 ATST I SACATIR T T HETIAT FRTR TS HLEl.

Elevate : IR ARTOAT HIT 3T ST

(Tl / STHEITETS! TE w7 )

UTUN UeYd ¢ Aol qHd  UIGTEIeN HROT : &7 SR e
HH IR T JEET FHA ql SUYFd IS,
U

A FHaE UgHa: ThE TR STEH /AR 3THA W Aot fehan Ieieyd 01 : S STel s
T QAT ITATE ST HHT R G 01, AT AUATHTS!.

TR AN A3k : Segl T WA S Frareh A3eh ¢ o T SRS Tad: = 8Td
AT ST TS 3T, qITE Iehd ATRId W TEa:d IR WS 39
RMehdTd.

AR FATeR ST VAT TS W : ARSI HTSTSHS =T Jeb] AgHT=
T 3YTeY BiseTd 3T ATal. 3T 938 3ueAsy
TET S S1e AT, Sefohe, T, T ATET 9T
S TR ST
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SATUCHTERTGBTAIE ST T1EH: TETIUHE U0 Ak T GLaTd STet ATATETS] TRITEATHTRG |1 = 9T

ST STl ATTE Hed FeU[d ATehe! hesdlT, STaHT qlh! qH< gl Woiel] SR 8 JTul BrIcaT

3.

IS I PHIdl TgS Adl IgA TH IUKWT 7. A

SRR TATAT W ¢ Torqqa Hifeet foresan. (3ifere wifediand! 418

sh. 13 9gI.)
1T
1. ‘3 q T TANI TG WS ITe] T TATERUTER gOTRT TRUTH T .
o w9 ¥ =9
%. hIeTdeh el 3. o, W, HUST ST,
2. I A 3T, ERA, T, TE TS,
3. AT e 3. fontoncam uere
¥. ITefieh Hel 3. IR Tl 3T, WIS, Hed T HTed!
G, R HE 3. e, I, G ST

2. oo ugEe 9 veg faga faam 4,

Ui e T THE A

(HTTIfeTeh STHeReTdT, TATHH, BT, AE9IeT)
3. Safafaadar smifes genidia gaifien

& foran.

GATHFRITE, gaHMHE Hdeh, HI-d IiEd,
e iTes e, Wi Eeeh e, THII=T=

Herded

. TEEER OSlegediel STEUR Weed

AUNEA WO IO TR
T vTeqTa foat.

3. A fordiEl wrd) sheft ... a0 6. mqu{aﬁwm

3. ga=a wd e Qe wed G g

3. AN STEH! STl SMISHETAT  3usry -

3. 3-ho FTdeh 1 TR ? ATETEd qH 7
fetar.
3. UhAU SFEEATIAHE R SAfa
HEWTT Al HigdTe 7
107

HISS T d TETE0T TS .
Tk TO 1.

3. g9 gIHHE
311, fageTsiiar 9 sAfaaeTsiia w=.

1. TSiieh=aT TUTAATAT 9 &1 F aefid
FHE FGEATIT HH hed AT AreTed

ATl &,
2. YA WMS=AT UIRETd  fRrereri=a

AAEIHTETell Mg3@d Jehed  {HHT
<pdl.
SO




C 10. T2 0T FE : TR JE v )

> TIUTHTY WgeaT™ g2k > fafae Aieeder
> T enfor TerTTdier Mg SowuTel Hge > EITUTeR AT Heft

TTTR MieaT hTol, HfEc=il <aTuT SeTor Shivl, Hifgcier TfshaT ool qud

grmug ! .
HYYUT K0T ATHTST T8 o STTILIIU! ShIUTShIUTcTT FTEHT=T IT9T. 37907 Shid] ?

Hifgel 9T 959 (Information Communication Technology : ICT ) I My FuwoIE
IE= AT =T ST JTEea o= a9 ohied feed Som=1 Aar=mal et gidr. fagm emfor
TATHTAA ST FHTor grom=a Afeci=n @Te1 J=e 97 aTed 31Ta. A1 Hifgd <1 faehierhs gue
heTH IS THUR T ShiaTsTa 3id.

HECITH 318 7

I WO TN TUA . GUSUTETS! ATt ftor shor, foa=r sfientor sheor, mfget Staq
0T /ET3I, AT e STeEATI <hill ScaTe] Hd [haTaTa! fofaer EeT= ST shedl STTal. ST St I==n

forem =,

WA deFeaTd Hifed! TUNT TASHT=AT Tl JeT Ard foett Tmed.
A GTEETE] Hie .
YA A1 ATUR HIMHTS! hedl HATAT ? IS HeM A ? | AT BUTHT ErAat
TAIUTR /Tae™
Al
Ean

A &

ATt T T Y@ G STETT U]
e FiffeareE T R WV ST, G et TEd e
Ut 1946 9 1959 I reATaefi STT=I AT Id. AT H1B| ST HEEAT HhTEA
ENIAC g T TR a1, e Sgicasl 9Tl 81d. @ | od fesi=ht 9 =i g
cglcasl TR HIS BId. M ofiolel U AN, S | mfef} firesan & e ARl
HIUTeh B U fUdidiet 3Tmad. N J
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HIUThTET TS TS JTATE T&E 1T Tosl & STea] Sehrel aTecdl S STa Sell
TR, I AHIEATS! STHTCAT ShIVIhIVTCAT &1 HITUThTET TR Shell STl ?

Fm e 1| o e

4 e )
TYE JMe - Il T6
JeRTCe WTfeet A1 JHegan qifaeh
ST FTeRord: JEdt Key-Board
T 99X <hedT STl
T e
| e | AMFeYe JHe : TR et Ik
). S o T 3THege (Output) s Taferat
3. ALU 7 SITd. |IUROM: 3Teege JHe eI
L ’ GhiA e et 9T et STl )

10.1 EUTERT= ShIEITOTAT

TATUTERT! AEgecdTel 9e<h
Aad ;. CEERY TEUN $TYE FiHeehe STTeel! Hifdt 9 T SHeiet Jca TTSTUATE ST, ShIFReTE
T JehTCE HHL STORuATd 3.

1. SiFewet Tad: = (Internal Memory) 2. STe®d Qaaiet! A9 (External Memory)
Shirgeed Internal HH S TR 319,

1. RAM (Random Access Memory) : & Hu{l $cierii-eh TCHITET AT hell ST, ShivTare!
STk TS CATCAT Selare T-ieh AT STETIe hiH & I1ehal.

2.ROM (Read Only Memory) : I Huiwefiet Hifgdt 31901 Hed T Srehdl. Ted Hifgaid ATq01
SCA & ehd HTal.
arrfen fafeen © HIFgel 9 TITEX S| HUTR] SAart AT SraHes GHaTE ATveTel i AT THTEEIR
el ST, A= DOS (Disk Operating System) FgUTdTd. AT fafeenfsmam SATYUT SHIFGZTET ST
& lehd ATal.
T : ITH FEUIS IRt e S sutg=n @98 (Group) &M.
121 & TFHIAYA : SIET FeUS sheedl ®UTdie Atted! (Information) 8.
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4 TIUTHT TG EH Teh )
AR :—FTSAIT TRV hIFR[THE I AT0M= & 9T (Electronic & Mechanical
parts) AT 8.
TIFEAIN :— FFEAIT TGN T e FT0m=a1 HATeH et Jom (Input BIOTH)
gt 7 Hirgershed Heum (Output BmHY) foreaifira afedt 2.
\ J

kT fafae gréde o Aireas AT ATt e =1 hRITeega
RLCUCIUC Bo |71 ) S S—

TAUTRTATA Microsoft Word o1 ST Tl & FHIU! daR SHvl.
& UET.
1. Desktop sl 1 [con = click .
2. File tab #efild New g option ﬁa@ Blank Document g1 9313 fAaer.

3. ThH St fegm=a shi=m IHTeRet keybord =T HERAM UL type . type sheledl bl
TSI, 37T, 378 33 H01, 3. Home tab efied ToIfaT=I 9T & HTeht TTehteh Sl

4. TIEH equations type HUITET! insert tab AHid equation &1 ™ fHarer.

O

5. IMId equation Fegd crmed UK fargm=n 9T &4 type &
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Microsoft Excel =1 HgRaM T H&ATcHeh HI@d el 3Ted higul.
ETRIF

1. Desktop =it 7 Icon =R click .

2. File tab #efid New 8 option ﬁa@ Blank Document g 9t ferer.
3. Screen SR feHUT=T Sheet T ST AT =T SR ATI@ HIGRIET 3T <t ATfEe! type e T,
4. TIfET type & eIMal df select U & Insert tab Tefie @99 graph a1 click .

5. JTAETHT YR ARG fargeisor .

4 )
Data Entry ST ShiUT Shlgsstl ST ?

1. Yl Data enter ShdMT 28cl TR SdTET. dETeE YhR=AT STETS! diames= cells
MRS, Data YA Hieieehl 9 TshTe Ui e STHTET. 3HTa9Ieh ©d 9 Special Characters
T9E .

2. 39U §=r=Iel €1 Drag and Fill s%al. @Taedt Data Drag shedHd JU=AT Smart tag =
T & g1 761 9 ga1 @l Data Fill %% el

3. Data enter ShedHaX ATl TG YehRel formating Shidl Id. aHe dTeTTE JhR
Formulae a9& Calculations & ST JdTd.

4. Formula aaMT ‘=" g favg ST <01 3Mevdeh 3R, q8= hivrargt Formula @ Type

S HIAHT ML Space ¢ . )
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Microsoft Powerpoint

e Microsoft Powerpoint =1 TgTE HTE{eRUT 79X I,

1. Desktop s AT Icon &R click .
2. ST IR LA Presentation SHATI= 318 w1 HeehTei A Ted Fieht, fort foham Sl 3Tdumens
3THU JTERTH 3T
3. File tab Aefid@ New g option f@gd Blank Slide faer.
( Presentation FER STUTH AT993eh 313f Slide Faear )
4. Fagaied Slide SR SATIUIE 3TTeweh ol HIfgd! type &0 d o=t Insert .
5. Design tab =41 ¥&=AM slide @1 Design .
6. Animations tab =31 ¥gRIM slide & animation &1 & slide show &I.

Acrobat Reader

Portable  Document Format (PDF)  Internet Explorer

TR WA IevaTEat, fie eIt 9 2 Uk YhRE Search Engine R,

HTEeH ETATSUATHTE SToReT ST, ATEIR AT TS STETT Hfgef =T
SITBITA AT <t HTfgelt Servaandt aed
B
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A9 ;AT TR JAEAT Hifgdt UG G IR foase oifor domme fosmen st
SHAHT TcI& HUTITT TR, TS 3T 187k Te= e ITetehrei!, T Hed STmes = .
o anfor Sy Anfed) HUYU AT ST el Siehdld fedT 318, AT 3t
ITANT HIUd 37T ?

e N /=

EEwC] ( siarst adet A /srr{sﬁam%?ﬁrhwm. A

Tohedl, fgerRm omfT | | ek Wi A 3N | | wrm, fshifidien e

AR AR wEA | | Sdaer Sl ST ScaTel.

TR R0 afor | | 3. EeTHERIE.

Heia e shet ST,

\m.%ﬁm%‘maﬁrﬁ JAN J J

2 . . )\
TIUTEh QTetet delt

1. AIFEA3R & : g HEcT &1 T8, TTFIIT TN HLUATS Mg T IehIe 3Teh =T IT &1Td
ST 3TRd. HIFEAIR AT Hefiel Fientol TSR shidl J5el —

IFAhIA T Segciulie, HiFedsR Uehal Segadye, ST fafeem smfor ettt
SegIIHE, TR Ul Irfefthen STcetiohe
2. TEA A : ATAT ITIT TR FIUTeh TIR LU= SHY=T ST AT, I &d: = sHald
GO fofehdTd. TR o1l STa®s ST foreheTd, ot shidTd, aX HigH SHu=ATqd 3Teh EUTeh Had
FHRGH TETed, 9¢ Ugd TId ST CEHTA HIUAT HAET h1H HATd. ATd HL AT 3ueTed
M. BTSN feemaf, gTEasn TeawH, grEaaR Joult (STFaeiin vy 2fecT), gréasr He 4,
Ffca T 9 GEE TGl &1STA AR =T Hefl 3TeTed 3TTed.
3. afSterun ; SaTese HEEET T Rehfaum ¢ fheg v W8 3R, Td: I Bl
TeTeRferoT 37foT TeToTeh forsaiTa shierm SR Hf3ersh Hacmmel 3TTed.
4. ATEh{E : HTUTh o CATCAT qLeh HTHIHT (TS ) TR ShiuT=1 o forshl Shiom=a1 Gu HET 377z
T Tershl HTet STEUIR ek ITfEST STETd. T SR hriveerdl, ST ATeRISE HTehfeT
\n&%ﬂaaﬁw 38 T y

T AT

C-DAC wrd &oH &€ (Centre for Development of Advance Computing) g quaTdial
GITHEY T HMEA HEAT HI0h ST FNGATE 13 hivTR HRAT IS STTUT HET 3718, Fi-
ShAT HIETRAT WRATH WA SHEEHET Tieal ot Hirgel o, SUSS MR oo el A
AT AT I HI9Th (R H0reh) THTHATETST Svel. T FUrsl Haisa. &1 HI0Teh T dehe Uh
3Te TG h& Iehdl. AU HINGH, IHldie gradTell, dadle TeeH, Jeuehid, gamH,
AR, TseRl 319N 3 AT & HITh IUAT Uedl. Wi fafguamandt ISCII (3=ht)
g ffidiaesial @ -Saean gTavR 31R.
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1.

TehTean STt =ne vieg fotga farem qut e

I qAeH .

1. TATUTShIER ST a1 Had) Hefier anfedt
MU 9T Ihdl @ e
JATIVT 3T ATshaT e STehall.

2. VTSR WUeded e dwd
IESEIERIRIETURCEGIE
YL LT I5.

3. JINHEY U ¥ioiedl  SEdTcHh
ATfed ek UfshaT e ded a8 Mg

......

3. ke fafay @ifcdsm=n amm
HIAHT HIVT HIdSl HU AAITh
AR ?

3. mifed! Gyl fafaw  @me o
IR ? fagmra ewid o= oW
T el STl ?

TJTEII

3.

N

T fem drerdte 9 .4 = faeen
ARUT WA SR 3T, 3Thel a
et Il T 3R — HA A
Spreadsheet =T ATUR sh&s- <hlaEl. LlCaACGIc)
T HIVTH SIS TATA.
wmuTeRTean fafae fueTmelie wi o

1. TATETS R hel RO 3R ?

TGS SHUTRI HITget AT QUaTaTst
el RIVIRIUTET |Gt TSNl EIeHT
Had =T,

gt dUNUl AR G REA
USAUEARIA  [hAM M HeehieR

Powerpoint Presentations daR <h. a
THIAHT hHIVTA T AT TR SHTedert
TR .

ORI IR Hid  STEaHT  qrgient
THIUTRIUTCT diflch STV ATeAT? ol
AIEuaTEES! el i et ?

SUhH :
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( 11. SR GRTEA

> TRET T I THR

> T STR& & Targan e ufamn

> TEA STRYTE BIUTR faemers

1. JehTST FEUIS 1 ?
TS 3TTal.

2. YehTRIT TEd FUTS! <h1d ? GO TehL Shivld ?

ST AT, G, S3ET ATaRE e fafae frmemean 31g =% srehdl. STuea aviadrer=al
T AT FHIEATT AT ShiH TG STV JhTRIT=AT AT UTg WTehdl. JehTR FaUIS| geerelt

e FHEaTel STEUT=T fafay Jehr=ar JeeuTTee TR U TEdd @ 9= 3.
TSB ST TS TSHRTETEA FehIIT= AT Tede Bid. T Teaerd 3T JEEHTIEE ST
Affd Ted . Anfereft s At Sacht 1.

ANHT & STRIT TehR (Mirror and Types of Mirror)

W‘éﬁﬁ:{ Seaamer fafay  yerr=an
SR ST !, TR FUTE o ThITATRR
378 T TR 3TRd.

Ui T
STHA IR e a
feafsm =t wneen =
ThHSIAT  THI  HUR
TSSHITIER FTEH= oY fea
9 TRHT TR hedl. AT
WasE  WEds 3™

N J

TUE ARAT (Plane Mirror) - edfed Sfiedd 3 fashmfl dure
ST STIL e ST, TUTE STl hT=real HFfict JS3WRTER UTdes

31 Jcgmftem fohan = a1 Wade o feea™ dure A

TIR BT, Tedeh TSR & S5 3TINEIIh HUAHIE! d TSHNE
TV TV A1 TEeh TITal g SAFSSHIEAT qeiei=n o

feote s1ea.

o2 3T TS YU =W hivrd 3712 ?

11.1 |9 A
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T STRYTEAR 39 Ufeed 19T SR
geuse yfemn fegd, smama wfen e 9@ €, 2
fogaIaTITET Te feRTHT JepTeTieRtur feramd. wmiehl
Ih TR0 TSR vgdTd 3T wrafad gied
SrSATRd Treard. Tad-Tge 3 fohtur e
e TR B, Hq1E STt

IRl 11.2 ‘37 ALY SRAIATIHTE HIE
e
3Tepell 11.2 9 A qrEeeTy@ o M M #0E =req
SREAR O 1 foig i A8, OR 37101 OR B &M
3ATTelt foheor wrerc FEHIgER R S 37U R S
AT qrEdd gidTd. g e id ohLoT AT aTeaedTd R
O, 1 feig ThHhHT BedTd AT E e qieear R,
@ O feigay sfremame wrerard. O g e gt
Terturet st et gle O feigume Femeamame S,
wrEraTd. #evd feig O 21 feig O = wicm 3.

wWrafda fomun Ty tRisET Bed .

\
A

Y
A

Y
A

S:

TEUR O UfaHen nuRR ufew wguE. Sfowe S M,
ww%m;ﬁm%ﬁa@mﬁamww - PR
AT AT ' M.

forgedt HiaTuasl foaTid |ia aTawe, aX &
HIATAT Seieh feigell ST TR 8 |90 @i P P

ST TR EMd. 3Tl 11.2 %’ W CrEGeaTsHTl

M M sARemEdR PQ 71 fereaita &id omme. Po=f

i P A& e Q = Wi Q A TAR EId. A=l

PQ Aefiet @ fergan wimn dam ged &gt foamid Q Q

gt P Q 31t Sfert 7o Bid.

TUTE SRIIAC TTHT SRR TGS 3. M

. foreia EaTe T Sfomen [
11.2 TR Afcwren Ffe

. 1. JEIhM UM TRITEER €, d qHTeRiel 31eR It feuara. o/ &
9rn g, ! 7

2. SIS AUHTCIIE ShIUThIUTCT &R ST Heb &R feed ¢
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m‘s’lﬁam‘ el TUTe ATTEER 33t Tfdelt, M wn sueden ufem wuht
. TER g ? IfdHe TET T 3Ed ?

A L mmmm@waw@awmmw
Tieal AT fewor=a ST 98T, qreTer fehdt o feges 7

AT Wel! feeiean qacgar sTemmefe wie
SHIFT= 1Y SGaIc! o1 TTGHTAT H&Ad 1 Bl ¢
3T 7 TR SHIFTAT AT 1 Y 377 ¢ A1 fweh

==t .
wmA | ufaurh e
120° 11.3 THIECHHET IH Hodet HARA
90°
0
e . 360 ~
45° A,
" n = YfaHT= T, A= STRIHER e S
1. S{d GAEEA SiHm=A T&A 9 S IJTa% Jrelal Heseied SfaHr=n §@n
TEaTe TE.

2. ST 3T ThHHHT FHIAL Seet qL ST Febeft TfcT foresdiet 7
faum : auTe e SR gut ufaen feavaradt emeTsh fhmm 3= € o saerieen fadt oo
JEYTR TR.
forqera : aTreRdl 1.4 9% SHaT=a1 SIRTELA [60g, Sled 9 TR fog H, E & F 4 geiae 31Ted.
HE =1 qegfeig R &1 378 @ EF =1 Hexfeg S 8 3178, HUTE STRHAT 81 S8 NQ 811 Ifiat dseurd
3T 38, PQ & =it qui et feauamandt Sraweeh el A= foha 3=ft 31me. gemendt
RP 9 SQ 7 TR AT STEU STEYIH 3Tg. 378 1 d ITMhd= UL he YT el
=N fepe 3

PQ = RS

= RE + ES

HE EF HF
2 2 2

= S =T =T 374

I
+
I
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H H!
R R!
P
Q
S g!
F 1
N F

11.4 HUTE HAEN & SR qUI ST
Mg AR (Sperical mirrors)

Frlieror w0 = ==t . S gRIGIETd Hisaldd 3TRE el
UTfeet ST, AT TR Jrelell dSaTehs el
fe@ard. T8 1 8Id ? 3 TR SRUER] STEum=
AERE e g7 T3k ITEAd. i
IRIMYS TIR IO feda T&&y gure
SRS TR IO TTEUTIET TTe 3T,
e HEH= JTREa femom=n foqwn =@
TR fega ATEia.

HeR-<Tshd  URERE AU aTe
feauaTaTdl Arecien AET JuTe T Meh™
3T,

11.5 grEEe

Teh &l =g B a1 STl 11.6 LI GREeATSHTU
HIIAT G AT BOM=T SHIVICATET Tehl HTTTER SH Tehie
IESHT FE fegd Jard.

e TRH IWIa: B WRTTYHIY o= dihes
AT el HFT STHATd. AT M fohdl STedie
A B JoMNTRR Sehehid Teiei foei e el IR dam

T Bid. ATTE T TR S YR I8dTd. 8 H
TR I T HE graacl TR,

HEA Tl

11. 6 Mo @ R
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. AAA AT (Concave mirror)
3 ST TSHTTTEREA YehTeITel qXrdd aid.
3T, I ARAT (Convex mirror)
SR TIATehT. JSSHRTET SR WRT FEUISie Sfgdsh WHT Seheachld STHT X cTell Sfgdsh TR
FRUIATA. A SR TEEHTTEEA SRR TRIe Bld.

gl (Pole): TR JE3HRTI=AT HEATeigH TR ‘Y’ FEUIAT. 3TTehdd P feig 81 TR ¥& 3113,
skl hg (Centre of Curvature) : STTET ST AT 71 WWWWW%W
Heplia C Toig ST T3hell g 3172

Tehat B
Akl che
A
M
P
& A4 C F STRIT=I
ga
11.7 TeAE RIS Geterd T

ket B (Radius of Curvature) STRET ST AT HIT STEAT 1 M= Bsaer STem=ht shdr
e 378 TEUTdTa. 3Tehdta CP a CA 7= ATell gl STRRIT= skl 531 3718,

T 3181 (Principal Axis) : TR Ga SO T5hdl <hg AT STV TS F AR G&I A&
TEUATA. 3Mehdid PM 81 ST J& 3787 3118

g’@&rm‘lﬁ (Principal Focus) : ST STRIT=AT &4 STTAT THIAL 3TN AT fohTor Trerd-HaR
T AHTER STEHR T faf¥ree foiga (F) fesard. o fogen siavia sTem=h e At #gvrr.
STt ST Y& 1T THTAE THeel AT fehToT G-I ST & STeITaiel Teh
fefiree feigumegd STTeATaE WerdTa. 1 feigen sifgTict STRTT= e st Fevrdra.

1efig 3t (Focal length) : Wgaaﬁmﬁmaﬁa SAAUAT AT TR (f) Fgurard. AT
I B Teha Breaean T 379,

T Sk AT Feiier STToT siferiier streari=an Arefieiet TE ek shivraT ?
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TEtd foRuTe W

<htd Ugl.

N B

11.8 wWrafda femum= W&

AT TRIMAR TSI Fertor hivren fegm
qEfd gl & S e el 9T ? 3TTehdt 10.8
7% REEeIH MN el el Q
foqumell AQ WehTeT TeRTuT SATUTA 3TTQ. STTRTT=H
CQ & T fsn ae. wE Q feigmeft CQ
STRITAT ST ST, M1 i AQC BT AT
HF Bl Tad RHHER 3Tad A 3TIfer
TWEdd A 9 AU 3EAd. FUE AQ
fertomen QB wredd Awt ffved A e
CQB gTWEd M AQC &I A9 hiHTUaET
3IAT STl

TRTIRTUTT=AT ARTshAT TR fafeor g™, foRomed! srevame!l Jehme qie-rean fHamret

YT o JToRaTd. (98T @ ARt 11.9)

e 1 : TR STt foRRuT HEa S1eTTel HHIR ST8e TR URTEd [ohiut H&a AT Sit.

w2 - TR ot fohvur g i ST e @

e foRtuT T STETTeN FHieR Sl

w3 - TR Tt forror arhar wEATT WA S o URrEfd feRRun cmen ARt uRd ST

T s f
AT feror
C F C F C F
P P
WrEfdd feror
e Wrafda oo P
A1 w2 w3

11.9 feRuTehdt wrevaEEE Fam
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ITTA m o= ufam (Images formed by a Concave Mirror)

wfaea : Aoreied! fohent shraret femoft, Yaasil @ik, iU e, WiaT 93al,
PR | it s, Hewed.

Tl : TS fehal el ool WEET
YU ST U ST Hishad! STEUR eIl KECRIS
Gk 1. G U STl a0t 9 @
SRTITETA fesal.
2030 Tt A=A YIS &l
H1TG faehedd Y3l Ahel Blehcsallorl IHT
39 ISET TR . 33T UG Th Wieh
U3 ATl AT Sl HR 9Tel S —— e

foreama STaviiel ST Wi 39T . 11.10 3iaiiet STRoTEAR feresumd wfawn

faedhEmeia A= gear=h WEia gfar usearer fiese orem {dfin =it s ffeaa . gear smfor
STCET AT TR IS, § SRR AT 3T 2.

3T Id GREACHTIHTY] ATfEcaT= HISU ST WiciTd . ET HietIed=an 0 ursaes 34l
TSI TS 3HT SaT. TSI STIT STRIITAT G-I TehTRTEId ST, 3T ShidT1 SehTeTad ST07 ST
Jefid AT A=A M STAUUETT TS STed a1, Uegl Yediak  Ye-HTl  Udi=al 391 9
STT SIS[H Teha CATaR SR {@a WiomT fiesan. g fomT et didrg Hidt i1 Iad! 7.
gfcrmT UeesITar fHesd tea ot aredd JfomT 1.
STARTIE GIIEA ST SdT. TSa] I& HRThS Tehald caTeaTeR YehTRrardre {@d ST fiesar. Skt
3, s AIATET g ST ITedd 7.

M
Fiemon . M
S Al
A A S
C F F B B!
R
Al Q
T N N
3.

11.11 STt SRIGEAR Teresurdt i
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Rt 11.11 ‘3’ 7 @AM AB & aeq MN AT STl STRRITEHR AT} 37107 S5kl ohg,
AT daet 318, A ITE o Sifor Trsfiqd ST AT fohtor Tara=THat ST&TTeT FHTaL Tgd
QR T wEfdd gial. T&TAT FHIAL TEUN AS Fohtol qEa-Hal Afiqd ST #TH S QR A
T feRteTe Al fogd Seal. Faursia A fogel afam A! fager TR ad, B foig 71 7 stemer feua
YA AT TfHT SEficl Jied &I T8 o A =41 Hles o Feursi™ B! foiger dam gisat. A' i
B! a1 QUM et foigean IiadT A 3101 B AT=a g0 qi BidTd. Feureie AB st A'B!
wftrT TR .

ITEE 14} ST Fhal ohg ATSATHE T Saei STEATT Tl ITcHT Tehdl hgT=al Ueiishs Hesd 2
T 1. Bl TicHT 3! ST o3 TEque HiSt T9d. qafdd fohlul TehHehMT Yea&lTd Sedrd. Hes
Bl T Sead 3T SAT0T TEeITa BT 3d.

SRt 11.11°F 7L AB 8 o STRITEHR gal SAT107 A1} AT Q0T Saait 3R, Te=al A A1
forguTe T o STETTeT AL STHOMT AQ SATTOT A T skl ShaTeil JSUT=aT fG2H SO AS 2 g
3Tt oo I gstaet STTRd. A1 R e e B ST SEqet A'B! ufamt wuft firesd, B
SThcIaE I8 B1d. & T SR Feae! 07 Yos IEquen TR HISH 3THd. q8< qlafdd
ToRT0T TRHRMT T8l Bed ATard, R STRRIHE Tehal STCATHRE HIHATd. FaU[ &l STaHT ST Sfom
3.

TETE T A AEHR a0 1t ATeaaed, Gkl chg 0T A1ft A=, Fshal
ShGTAL, TSR hGTAT Taiiehs SATIOT SEhAT ShaliTed T gL Sacil STEdT ST il 3TIMT hid fiesd o
REGKERICIT R R

4 )
ST ARIMEAR fHesuT=n fafae fewn
ATh. | TR T Tfe T i e Tfe 3R
1. | gasnforanftame | et qm SMTE, At | Sque aret
2. Trvfter A TR ITEdd, I GO ial
3. |=shar hg Smfer Tmeft |ashdl hgreA Uefihe | ATdd, 3aie FEUET ST
T
4. | s shereR ol chglel T, I e e
Tohdl heT=dT UcAiehe | Sshdl <hg  3for  mefi | aqa, Soie TS AEH
JrAHE
6. |ashal hgmmEd @Y AR e, IAL fogeu
(I AR
. J

SAfereh Hlfdl Medel. | Www.physicsclassroom.com
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Jqdsh TRREET a&q (1) TrfieX (2) Fshal shglal (3) shdl
e T ShETICHThS (4) 3T TR T T Teih del Tl Ta&d hdl 318 d
TR =a TR RMYvATel S . oY 3cak AR adrearsil
TS TEl.
RG] BW T afamn (Image formed by Convex Mirror)

Tl 11.12 7 MN Sl STRRITEHR AB 81 9] Seeiell 3112, a&qean A fogumed fHevm
TOT & STTEAT FHIAL SO Fohtor AQ T, TR Fhal shgTehe STV AR {8 Seiael 3172, a1 gH
ToRTuT! T E BId T aEqEt A'B! wfomt weft firesd, 7 STiehd o Ts B, e & fom
ST, Fere! T TEqgH e ST TR B
el SARTEE TEldd STelel Rl TshHehiHT Jcdel Bed ATad. T, STRIHT Tsha SeIEie
WTHATA. FEULT & T ST 3Xd.

s S5 -
) M
TTET AT ST ST TR A
ST T T gHI ST & S Q Al
AR STThIT=AT 3T o TR g1 R
TIR graTa. A= FRtumehdigan TedTesuft B P B F C
.
N

11.12 gt SReEan o few
TeRTITT=! STUERUT STTUT SYfreRuT (Divergence and Convergence of Light)

HEA UL,
eI 2% (1) W gt T e
731 Tefi= TS uft U, Y THRA 3TefUd 2k
SATHATRA AT 37T
. 3T hTSAT= HISUi 3791 TR o, <hl =it
gadl 2reh U AU o TR eifid e
THHBIIET G A, I THIE A Id

ek IETHA FATAT TR
11.13 3TUET 3ATIOT SATITEROT

TehT forguTeit ST Srard (STpdl 11.14 31 787).
3TcTeish STRIMHE ST SITITETAT TAFTTER Yo Sequat Hid1 foha erg™ fermr dam gid.
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& AT FHTAR ToRT0T SfETTel STREITEEA qaiad SedTHal TG 8id eI ol STl
ST TTLET FEUATd (TRl 11. 14 9 98T Sigash A6 T[T HB3 SThNUET AZH Tl aaR
BlaTd.
TieArr ST Feiier 31T <ht afdiier o1, B TFdt il Sl 2

TS SIS T o= STRET A ST, 81 T AeAaileh el shi STRIMHE
=E=AT=l el ST At Afcrm firesd. grer ST =E=amaTed gl gl Hord Wi 3t gid ST w78
I S,

TR d HICTHTIshal T STET Sfericl STEal. Sigiiel ST TTigedd =gt JfoHT gerdt gur
e Hed. AIEA @ Tedrd YfaHT 31t 8™ 8d Sd 9 df gereia Uad. e |wled!
JTECITAT S TR AT STRRAMHE {H ATTATT . FEUISI STRET AT hl SfTicl 31Tg, 8 T 30T
i SUTIEA SLEdT .

STegT TETE SRUTET HUTR STohTeT TohtuT STICT Slc=ITd JareT ShidTd degl STl o 9 a1g ¥Tehal
HRUT SFATdTA THTIgaR TehTaTiehor ARETd B St IfadT Saaeaat aar gid. 3719 JehR
TRTRITRL0T TehT feigd STETRA Blod qarR BIom it &1 areaat famn (Real Image) 37¥d. e
ST TS ETeR fHeserar d.

TUTE TS THesvrrdt uferm smemedt wfeen St STRE
(Virtual Image) 3T9d. & gfawr 3m %EETSI"T
firesa 1 Sy wEfad s foRtor staETia
AT 9TE BAl. AR (11.2 &) & Jfom
UgeTeal Udl Id ARl HHU YhIRT a9 .
TeIeTTd Tehsl A AT, C
U1 foiquell Tk AT el FehIRITE AT 3
TN YT YR 6 STl gTd, M,
Bled IATGIat ThIST Uehd ShidTd. IETia
TeRTSITEI ITANT HIX IYSHUTHE SETel hidTd. afgier ST

SFoRl kT feigETaTIE SR

AR TehTsT TER0 STUfd T|d o IS p F C
feal, 2ua & sd. .

11.14 il 9 AT AN
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(aimﬁa TR TUTEH o START

1. hThAHTE, GIATET GATEHT — TR gd d A1t ATGTAH avg STFea™ A1 Fqd! gaie,
AT & 3ferh HIS! SferT firead.

2. Sl 9 AR TSTTES - TR Eid ATHIaTelt STeTE YehTerT= THIR Sid e,

3. IS ATSCH - TehTRIT TG JTqeish ST F3hdl HEATAT ATSTET Teiiehs Saall STdl e
REREINEIRAEETI

4. fafae TR Il - ek ARTEEA Tatdd GATRT AT JaeTd Tha IdTd.

Al ARV UL o IT-RT

1. TTSTER 3T 9 ST STS[e STEUIR 3T sfgesh ST,

2. WIS Sfgdsh T e TehId SHaclcl STHA.

& J

C )
HIERIFH  forg  ThauR, armaTe feRvoTr=h fawm Y i@

AT Y (P) 81 AR feig ATar. -

H@?ﬂ&?@mﬁaﬁm (Frame N S S oS siR

;;ieferance) );Tl%?:;&? gard. fos (5 +) (01 -) (5 +) X st
1. 9% el WA Sy . T
Jadrd. T AT FHIAK i
Ul Td T A=A Fa
YEITITE HISTelTd. =)
2. AT ISTellehs HISeiel! de
AR %Fraiﬁ?:;;d T SHEhs 115 o o i
3. G&A AT A ATIT T T HisTerett 3Tt (SHed 3R 9 3THaTa.
4. & AT A6 ST WiereA feRH Hisferel! 3T (3747 3TaR) K0T STHAT.
5. ITddsh AT AT 31T 30T 378 T dfgash AR A4 3T & 379,
\_ J

AR gA (Mirror formula) AT =

StegT AT g FehdJaR 3Tak Histdl
deg] AT TEqe X, few= ST o 1 1 1
AT ST A=A AT Fehwet fesard. aeqe 3T = m T
(u) TEUTS TEC YATITET 3T B TfcHe 3T
(v) TEUS SfdHe gaTaTETe A 3TEd. e
S, e ST F A AR T SR 3 g wd wifeerdia, e e s, e
Freameict Hee FEUrl T 4 8. e TR ST .
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Ml W@ @'UTﬁ IEMISC] (M) (Magnification due to Spherical Mirrors )
et AT e3 BT feramret Sfer=a S=ie (h, ) sreqrean S=ie (h ) STEOM= oited T geierdrd.
CATGAR AT ST HHT He1ed ST fehe! SHTOME HiSt 31!, § feo 5.

- —= |
T A T INETTeAT 9 JeTedl ST ST el Je G Aol Wi, TiaHT Swreh seEeand

ST TS S 3T K0T Hdel ST

Tersme

\Y
Irae 378 e i 3d M= - —

— M 3. 122 90 aecamefie ATfgdi=an e Iois ferdiandt (31.5%. 1
et T 6) faermem M = fomg St g1 el T THH 3TTed 1 JT< ISdTes] =T

Higaeiett 3Tl
Seretot - Tefie 10 St A1l STaR STHeied 3Tddsh STR=Al e STRIUET 30 Tt 37X
eI aEqEt 5 At I Sadt wioH fHesarrel 3te @ e Tee STRedTgT fohdt STater dama.
qo fom firesacien il To&y 9 SqaT TR T 38T ?

e [ I

A ST = £ = - 10 Tefl, o6 ST = u = - 30 &l , Tiqwefi 3= = h = -5 &+f
g AT =v =7, FA I =h = 7

TR TR
1 1 _1 ICMIGE| M—hz— V_
vt TT _E__ u

_ 1 1 hlz _ uhZ
v f u v

(- 30) (-5)
1 1 h= -
v T Z10 =30 - 15
h = (-2) (-3)

1 -3+1
v~ 30 h = 10 &
L T 3 10 At 219, TgUS Ufaw aaa
~ =30 TS g ST,

VT -15 RONUE USEATd IR 15 U ST, UM TSisie USel SIRI 15 ot
v=-15 AR AT AN,
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2 ¥ e S

STRRMTEHR fHesur Sft TfemT Teear BT Ad faer areaa S| w8urrd. a5 T $Hoa!
3T T Sl SRS THBUTRY S & e, gerel, Sequett e o STRRm=a1 67T fiesd.
ST T30 it ST TS EITeR Bal 34d ATa! fael STHTE Sfan Fevurard. g SaHs fommer
\Waﬁrmﬁ

~

1.

Wreiter TgAT=h Seei foran.

T

S.

3T EEdl.

[ iy
F7ZJYR

3. WU ANHI, SN AW, SN 5 (s yfy anfiy siw erEumn sidnia

AT ATl Hleh TfiH T F SRR

It U forar.

1.3 2. Mg o 3. FeleSellse

3. HR IURNHLN Iddsh I Hl
TILATd ?

3. AT SRAT SNl gHdedl
AT Sfgesh 1 3Tl ?

3. IS ARIMAT BRI e
It afw HaedTE HIEl 9@ ®rTg
1 Ul ?

F. M  IRAT  HIoAER W=
ST Yeh qehsl IVl Fehial
JATLET STHAT 7 17

M WS Ul GEa-TTs!

THIVTERHIUTT Torg Tehd aTaaTd ?

AAMA  ARVHD  [Hesum=n  Sfcwiean

ARV (FRUTt) e fRomehdl aar

&,

Wil SUHIUTA HIUTAT STRET AT

Il ?

iR, FEAReY, Gdl ATl

(o A
IMHI, IM%clleh  (ShlUSIEhT),

T fed, Aer e fear

127

STRTEHR 7 Teft If=h o 2.5 Tt Sfawre
St TR fohet STater SeT Saeamd
stueTen fo=t geuse ufomn fireg srehat 7
o TaET ST TThR TS .

(37 : 37.5 9, 10.5 A, A)

18 Fft T o owEde sfedsw
SRR dacicdl a&qet I & 4
T eeish SRR feef STaRTaR Saetett
A ? (IR : 18 Bt )
10 &t St wEl 10 S i ST
AT Ak A=A &I A&
YA 20 T TR Jaefl IR, W
qdsh  TREeaR fesumt ufamm  femcht
AT 318 7 (IR : 10 )
TehTel MEAIET T 3RE T8R el @
A FTUh! A TSR 3 AT =
TS TR ¢ HRUTHE TAL H.

ITECh (Calidoscope) WH:TEET
ST ST HTEHRTT .
SO®



12. &= A

> SAHaaT > S O > I qUreaA
> W UL, TSR , AT a1 9 AT ea-t

1. &=l 7Tt € foea araTiaat. sher TR STaeed 318 ?
oS ST, 2.&a T HTEIHT=AT U Qe o Ea-IIaRo=] fesn I1d S qe Y
3Tl ?

T B Teh SRR Sl ST Tl ST TG VAT FogAT i shid. & el adm=an
TIETA 31T, CTIHROTHTS! HTEHTE SATTIhdl TEd. €a-T qUTged HEqaTd e (31feeh gd=
&) 9 foer (ot wca &) il Spgen fmior g, Aremea wue Siei et qed fedfiaea
STTS[ETSH AT SO THIR fE9 Bid, 3791 qOTHT 3194 (Longitudinal Waves ) T&UTATd. J13eE
qTUITd ST 2T fHHTOT BIOT=T qUTTd U103l hol X WTell it shidTd. 8 i aiT THRom=A1
fese Sead STEATd, 9 37U (Transverse Waves ) 378 FgUrdTq.

<<l . PECC G|
Ao s a ==t w0 et

g e 8 A A
JTCRET=AT TTEAT WTe ASHTY GREe,
Iehdl.  EEHIQUTE TEROT BT e IG I
FHSATE! G UTfee] R FoHEA A earfiasieh o
FHfl Taa (TfUea srerer foted) uee
i smeiel Sewsd Adid. TRl
‘A TS ATl ged gl
MR, T AThdT ‘§ AL qETdI ged .
CTET TR, S/ e W T ®
SCETAT AERAH hdl & LA o \
TR 3T TGN G U I

12.1 garaan

e dTerst (Wavelength) A (SFeT) &= ek 31 gr@edrd, at e (Fre-
quency) & L (}]) 1 e G gREFard. q8d 3™ (Amplitude) & A o g¥iga S,
LT TETE [oguR = Ush  3ATeld Y01 SI0ATH AUl shietaeid arh (Period)
TEUTATd. qUTehTed &1 ‘T A1 318 gRierdTd.

IHATHAAT HeATae €a-1a T (Pitch) TEURE IeaI=d 3td @, AT e ea-fret
HEcdT FEUISiE disidT Stad.

1. @3, W, |, U, g, ft, a1 T IR SATITIETd Shiore P

MIDR ST e 3T ?
2. RN 9 feauTeAn STeTSeT aRaTRad JEd Hieh vl STl 7
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S AT (Speed of Sound)

1. gret quen weht firen /Atofien oo dedt gy staeean fewmft S,
3T, e gliel, T fo feha wane Savr.

2. qrEI UTSUAT UehT 2IehToides 30 T@T STTUT FTERUTUr 20 o 25 Fe i
TormeT 39 .

3. THATeT SEr=AT HIETAT UISYeRd! SATHTd ShU—all | 9 qral IS i e ITsased A0
AT Uehl.

4. TIEM TSYaR shotall STTETST STTIUTH Folqal Ush dscl 9id ShivTdl STl STTE ST ?
FUA o ATIUME FH AL ASA i FUET AGSHYT o= AT BR TG Ugp Adl.
FRUISI €T o FoUE AGSH e ST 318
TATEe e fohen faRer e e feigH Tk shieTmaeiia shideiet SR Fgurst e o
2.

<h%&d Ugl.

A= ———
|

] TSR Hocral foig T (TS ) AT Hieald A (TUTATS) Tele 3T IR hLdl, FeUd ear=
AT ety
= — vV 2 T —
AT T

fafarer et 25°C araaETT e v

S AT = SRETRAT X TETEATE e |uere AT (m/s) 7R
gregE vifas foudid sween | Ffefutam 5420
HeTdd eafel 9 §d aRaTiareRid fepet 6040
SEeATTE TRETE 3T, T HTEHTIE 9 Rﬁa 5960
TR e B R AR A ﬁﬁﬁf 5950
AU HIVCATE] HIEIHTE I digdd @ — :;28
e 9T < aTedl.
Cl g uToft 1531
4 )\
gerforad sfifceremrers aiteh o fegegtar e dft 1498
A 1660 <A1 qEhTd LS gadie Tl R L2
AT, G STEACAT SGehIqd el Ged™1 LGl 1103
e TR 9 e Sgeadd | | e RN 12
T ded]  o%d AT HiSTAd! TTdl _; ; 222
350 m/s migﬁ%w (346 b 316
\m/s)@;ﬁm ’ Y, Hohl S 3Es | 213
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oo ATEEENE oRT ;ST HTEIHI SO Sa-TauT= o St i feerdiar sTaeiey THal.
wifren feurdt TevIer IR ATaHH, =R ST 9 T WM.
AHA (Temperature T) : ST ST HTEHTT QrauT< (T) SgesT=A TUTUT! STEAT TEUrera

AT =Te AT T g Bid.

v a\/ T

a1 (Density p ) : €= o 1 ATEHTAT ST S TS 9% SHIVITT 3TEdT. FgUeie ol 9

e AT Tt 37eff |a.

Voo

1

Vp o

UIHR (Molecular Weight M ): €= 37T 8T HTERHT=AT (O[T SHST=A1 & JHTUITT Tl

1

NS

VvV oo

fem =

SATferEe e (O,) WHR 32 T BRIGNHET (H)) TR 2 3FEdl. AT gy U hl a0H
Wiifcrep TRl Saar 9 g1 BRIgHAed SAIdeSIuET =ue 3.
ThT TR ATIHTTER €= o SR SraTar STaae 4.

AT, AT & ATSHTANA &gt

AT ST gat UshvaT=h wafer 20 Hz
@ 20000 Hz 3118 U A1 IRATRA Hefla
Tt A S U Wehdl TV AT eaie
1o Ea{l TRUTATd. Wl i 20 Hz Ua st
g 20000 Hz (20 kHz) &1 ST aRaThc=
wWHl Uf Wehd AEl. 20 Hz vam &
IRATRA=AT EaiE 3TETed &l TRurdd.
GIeTeRT=a] U T SiTeien eat, ey
BT JReft=2T JESHTI= e Bl HHT0T
el e g1 20 Hz et s arerid=n
TEue {aumed et (Infrasound) 3TMR.
20000 Hz vefr 31feres aRamiid=an eaiel
greaTdid gat (Ultrasound ) 318 TgurdTd.

FA1, I, T, eifehd @ gl
A T fORY  @Hdge  HHdTen
ST ST €At Ve IehaTd. AT A3
T hTE] STTETSIT= ATged TR, ST STt
&N Yehd A, e auiEeid d8E g9,
STE! AT9f & <hiesh 25000 Hz wiaer et U
IehdTd. Sifchd, dedrdes, IEk it roft
ST ot FHToTEl & SrehdTd.

fgﬁgmm ELEACRIC]

FCTI IS SIS AT SeaTeesT=a
Rdia  fafise @H=n sy wum AEe.
AT Teh Ueh 19T (T, ATh, Sled ScAT4N)
AT FURG d9SH 1 I A @
TATATST I 3hatct. T S shelcl deaTHe USTas
FAEAA: T AT Sled IS TR AT =
ITINT Bl o, ATGE Jearde =T SR
T SR T =T SHTeR 318 Sieeien
A § T A

AT S AT eal ASH shreard af
AT IQIYeR 3UgH WEfdd eal cmea
FHHEAT U Al of°n N quR=a qere=
3T<eh T BId ST

~
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/ala:ﬁra gl SURIT b
1. Tl TEISTEEA GE=IT IRTSITeR HYeh STUUATETS! SeaTdia el Sl Stal.
2. Wit JESHTT Ushal SHEUATH HeATdTd eal STt 3Tl
3. GUTERE 58 T4 hics [ehad ST TS SATY] AT ZTehUTHIS! ST €= SHI
Bl
4. TEITEAT AT AXTE HWR G717 (Echocardiography) STeaTdia ea=t amer e
IR, (TS G5)
5. e IR STaTd SATFT=AT TieHT AT Id a1 firegaarn Jard.
6. HTSATId o= IUANT HRETATHEY Bl SATSHTUI BT Tl e TTal ST AAT=T W=
TI=AT HOIATETS! AT ST Bl
7. G SheSATAIE T ATV W IMvATHISICE A &1 Ea-i= IU=RT Bral.

& J
gl auraaH (Reflection of Sound )

1. HISHIE B TR JLM AT =T G Teh—
AT AT TR .
2. HATR fHdiSaes STk q SREaeATSHIl T
3.
R 3. T FS=AT ITSAT ShRI Th TSATeS 3ol
ST QU= GBI TS &a1 UehuaT= SRIe
91§ 9, 4. TN TSI hiF ST 3T &1 61, Jrara
A 5. ST 0, 7 T O, Hen
gD 1 AT e .
12.2 o) wrEdA
SRR QOISO o] TUT=ICE O fohall 5d JSSHTTERe Jdade aid. de@ie qae-rea
STTIeRAT 3TE. T ST TG STl & Tatd il o feRIT redeh Joe I Saiehell TR i
SHTATA SATVT 1 TehIE AT STEAT.
£l e UUIdeh 3 STERE URTeeh
TETET WEdhIEA €l Tafda gid AHaHT g1 fohe! SHIUG Wafdd gl JMaed ea-ie
T TeIde d 3T qLEdeh 378 ST hidld. Helvl & HuTE TEHTTEaE o= Te IrTeal
TR BId @ HUES, N, IS, T8¢, Bie MR €< Tad- 7 BrdT a1 ISl Srdl Fgod JHT
3T Tk 1Y FEUA.

HEA T,

ST Stk AIeal.. Tt he1aed SR eiet T el SHud SecedTd S et ?
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gfdgam it (Echo)

TETE U g1 Sl il ¥ wurs
TehIUTEeTdes qral Higd TSl TSI Je3Td

TrRTeT GoaT die et Uep 3l o1 eeier gfdesh — I S <Terd.
TEUIATd. 1 TWd qrel e 1. |5 Wwﬁr%ﬁ}‘
el TEUTel Heb S Te shivTeaTe] ToaHHTIaE g 3 :
3 T 2 TSYFATTI = TR FET 7T 1 7

w9 iiea! iTeTes U JvamErel 22°C

TAIRTEAT S AT T TG HTTede 2.@@%@%@3@%
Fd wH A ferdt e sme wifgwe 22°C

' 3TH I1hd o ShIVTd ?
AT Ea=T gadiel 9T 344 HieT / Yehe 374, \_ J
AT Hgq eaT= HIaed G 0. 1 Hehe 3T, TS
el FTSUEITRIA S graT A=Al SRl 0.1
ThCTUET ST Je3 Trg=all aid STl al Taas /Wﬁﬁm ..... b
Tl TEU Uy ASel. EeTea BITaTe el gad fohem s=aTRIQT  gOT=A

I3 JehdTd I IcaH IETeL0T TUT
. HTehIde foea Jfid TMeTgAe
M = I X HA S

= 344 HieT / Tehe X 0.1 Uehg

= 34.4 "X
e gease Jfdeat WshvadTd! ea-i=at Frardred
TEUTS 17.2 HYe 3TETd AN, ATTelTed=IT AR &l
AL SHTATTES! TETd.
'EF-l'I'q’ (Reverberation)

g J
T A
1. Wt e sifeed feham Jehcarar sied 1. =W TR s 9¢ wed Hig faften
T FTele Sfesd TWed Rl et 3T 3.
[EEIEICGASI 2. gfae fafteman smam we faaet Aia
2. A Yo SheHaX fHETef TedT /. .
3. qERTAl ™ STUTEd AT g T2, 3. qFETal 1 SvTEd T i .
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AT B 9 et Jrae ea-ftaam gt s

Uegl TFa B EaalT Uk IS Fad
SO STHT Ea1 TR Il =i IRenH eaie /\
Tded TEUATd Bid. AT TG TEUrdTd. TehTel

EHIAUT=AT TTa=al AVATed hretaedt

Bl STl ST Srafcd ot Tehhehia e firesd

FEIsE UMY 9 dlecicdl Hacadl (Intensity)

el @iefta o gial. el dresi - T9TE

fopem oo SHUETRAT W eI TS
frepse StwaT R TG ST .

pEEw———" G
12.3 fmme fAfdd

SR A, b s, SRR e R e ) e 7

MR (SONAR)
Sound Navigation and

Ranging PIE] TgEq TEUTS

SONAR &R UTT@Tetiel I — Vg
A, e SAfr o sreAwdia / ~_
ST 39T shed SONAR qAqEH DI

osd. SONAR 4¢3 J&ush d

M ITEAT. d STl fohd
a . — \ N
SIS g9 STdTd. gaifua v wrEtad Tg

q&eh  ATSATAd ST
oo e v shedt. g @ roft
W% Adld enddld.

{‘I{igdobl-‘%i\l S et Hgsdes
HAGHT & AU WEfdd Bidrd. /
WElkdd el aul Sgeaie

&k TV hLdl. 12.4 HFR Yggd

TTEhIGaR AT Ea-iaun= 9t foegd @edid 8id 9 g o= gard 37 shear s,
HTATA Ea-=a1 J&v  TWehdHeia SHIaTae Fieae Jal. = U o JvE o a'id
STt fo=md S S SRR a1 T 9UEdH gid el STt hiedT Ad.

SONAR @ aT9&- FggT= @Wief! ShiedT 3d. T CoheT, T, TToTeeT, feu, gereiett
TETS SeATEl TNYUATETS! I ST Bl
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AR (Sonography)

T T ST Sa-IqaTr= SUFNT IRAid ST e idiae shett Sirar. T
TTETEA T A0, SIEET, T AGAT= o] AT 91Te Bl At Feare fuet, Zeafashi=aT sieeal
AT STTEAT, T TS ST TS MU= BIVHT 916 YTEUTETST I dar=i SU=NT Shed S,

RIEBIC D] freguTdt wfewn

12.5 GHETHR 99 9 TEEAR [GHUTR SiaHt
T TAAFEML Teh Biel MYt (Probe) 9 weh fafimse ga amowet
TAT. MY o = AT s AFT bR SgTal o HeITid ea
ot &7 STIEET STTa, JTETS T ga STaLel S, — W ——
TIeTUT HUTAT WM caeal §d AT o= g
Foq IR S ZATHER T Sreet 1. I st A ST
TR TR ST £t T S ETRT T e S g | e T
1 i e AR O YAt I o e . 3 | TR S A e
T YRR S SR PR A A s |
SETHITEATT dTed 3772, \_ )

% e .

o= ST AR e foshE g1 e STt
HIOMYA AT SHAT T TAAATAT TSR 3FHeh GHNUTHE] HAelt
SiTeTeR SiMeiel 37Ted. IR el STMUR SAIedTel S8 AR
37ieh 8 3T, TN aTe KR B TR FT= IS Brdl. g TerT gert
3TET WE i St YUIEeT BIVAT STed THT0T BT AT AT TRETRd 71R.
318 I G TS T-a1 3157 @™ PNDT Act TR shall
T TR,
- J
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A Ut (Human Ear)
W TSN arEgt

~
e N -

hHTe USql

HETHUT Urehad!

12.6 AT HUREHAT

& g HFET HacdT™ S 3AT8. MM AT Ea] Ushdl. Ea-qUT ShFTe T8 AT TS
U Bl 9 T HUAT foggd alid TR Bid. 1 HAUIIuIeh HSAdEaR Hgshs JaTE HidTd.
FHUT I AT TR
&Rl (Pinna)

STEIHT ST Tehal Shed UM ICTohd HEARUl JIehcdld dlRiaad!. SSUaRE! ol ST8eiedl
TS ShTHTER TSR AT TLHTGATIT STet TETel a8 HEAhUIoRld qigr=drd.

ARt (Middle Ear)

HEIHUTT=A] Uehas [ 15 TSET ST, SIegl HILHTdId ddie- dig=dl deal i Tecar=al sTeiid
SIS AT@ad! JATVT SHHTE TS ST Gohald! e Siegl Tore TSeaTITi dighd degl Yeear=aT STedd
T1E HHI Bl I IS STeleal SIS @eharal] SITal. AR Ea-IaUTHeS TeeaT= ad gld.

ARl (Inner Ear)

ST AT W STTAERUIAT HeRM SIedl TTAhUId THTERTS AT I@TIHTN ThTehR
Ulehcs! 3T fdeT shulad Feurard. huTadiies Tl TScaTTgd JTcie ha- TehRa! S df
HSITAEAN Torgld Hehd a1 T&Td Hgehe UTael] SITdTd o Hat Hgd ol HehdT= fareeiyul Bhd.

A &g @eT 3. \

T g U o LT died HTHTSUR HecdT™ THIET 3R, hiF oo hluIEId] shiFTd
HIEl, TR T HTe] F3d. T8 SIRGBHAT HIERAH WIS JTETSITd Mofl U F3d. e
T TScATeAT THIT ST BIoAT=h STerdT 3T9d.

(& J
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Hgacic! 3aT0
3EE1 12 1.5 kHz IRaTiar 9 25 cm UTarst 3@ 2 : SONAR =1 9T8RIH  THgTdTe
FTAT ST 1.5 km 3T IR HUOIEEST  JoamHey ea=1auT Fafud sheaHal 4s =t afaes

Terclt 95 e 2 T el X ol el aggrt @il fohdt
fder : TRETRAT (L) = 1.5 kHz A7
- 1.5%10°Hy (TG UToaTHEd Saten aRT=1550 m/s)
FTest (L) = 25 cm = 0.25 m Feerer:
. 3 THGTTE qToaTged €a=i=m o =1550 m/s
W(S)=15km=15><10 m gﬁwﬁﬁsﬁwwﬁ=4s
¥ (1) = 7 eIlai HgreAl qdd ST ARTere
ST ST = IRATHAT X TUTATS Hreaed
V=0 A = % =725
v=1.5x10°% 0.25 st
vi0.375 x10? = =
v—375m/s w:é_r[xa_&s
ap o TR = 1550 x 2
T =3100 m
(o S _L5x10° 1500 1 foehroft ggr=h @ieft 3100 m .
v 375 375
eIl 1.5 km 3T IR HOITETS!
4 s ATTdIA.

SETET0T 3 ¢ 1em TUICATS! STelel ST T 340 m /s ST ol STd ST o= ariaTar fohedt
38 7 A1 a1 HIETH ThvaTerd 3778 1 ?

oo et = A =lcm=1 x 1072m, €G=T9T = v = 340 m/s

V=0UA
\Y% 340
. = = =340 x 102
v A 1 x10 2
.. L = 34000 Hz

Bl araTiar 20000 Hz U&l Sied 3Hed df a1 HHaTd U A0 ATl

AR T dfged HeReerd S qviged] guvamEnd! s et . g o
gode! ATl Id. TEATEs AT AT JTIE hied ST d1ecTel ASYAT Hifgd! fiedaara o
JYTTAE! TSIV I IehdTd.
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. Eeie faum qui w0 9 @ T

== ST STSRTSIT=AT SRTUET ShH 3778,
AGECEI

AT

g, mem,ﬁﬁﬂ

MYTIES ... LEEIEECIEI

.

. VIR R0 TS .

3. foaueR, A¥rE 9= Bd TR
TIEYTA Sele! 3THdTd.

1. fepmen dferq wwmed Famerh e
TR 3T,

3. aia fmfor seren yfdeaHt smaor v
STehd Tal.

. Tl I Ik quedn veeTd fotel.

3. gldeat TEuS i ? Tideat gease Uk
YUATETS]  HIVRIVT dTe T
3AHATd ?

311, oS Miegrer= A1 AvTE 9
T 37k Hfcrea Uep AT ShuTHIHTET
.

3. fqeadt i 81 73 U srraret e
TISTHTY o ToHT Shafl 7T ?

. ETAITITeR ETfgeamell TR shivtea f3ehtoft &

T e STl ?

. 3T A,

3. 0 °C A9 &= gadial 9 332
m/s Mg, df gfasTsr afeqs™ &1 0.6
m/s 9 IEA® 344 m/s A1 g
qE et 318 ?

(FaX:20°C)
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311, et s =meheaT=a1 4 Fehe M

3.

oIS STTETS Ugh ST o St amamd
Topell STaRTaR T8 7
Ear =l geld el o = 340 m/s
(It :1360 m)
g gF g fydi=ame 3w o1,
TR Haid Sdes< 19d 660 HieX
ST TR, Tl STRSTAHN 4 HehgHT
AT dfget Tfdeat U ATl 9 A 2
HehgHd gaU Fideat Usp STTeTT oL,
1. eafi= geldiier o fehelt 3T 7
2. T fiicfiaefier o7 forelt ardier 7
(3c® : 330 m/s ; 1650 m)

FRIGINH T8 §H ARG S1eeamed (A
9 B) THM TUEEER e 3.
STecATdId a1 a9 STgeRH 12 T &
48 TH ITR. IV SEAHE =
Tt ST 3T ? fohdl TEH 7

(3R : AWed; que )
TH OREN dCeamed giae™ ar
ICTAT ATE. TS arfE oo 10 TH &
40 TH AR, T Rl Ieedmdd
T Tl |HH T8 At qFel Shivrdl
e ehreTa 7

. ST g1 STeTeeed Hifgd! fresan 4

T STaTes TR weft g @
TS A

FBAGLE




13. ShTeiH : Ueh HgeT™ Ueiged

> SHIE-3TTEeS, TUTEH, TEd > EAGIERTaR
> HIEA SESTETEE 9 Mda-3tees, TuTeH, SuaR

1. JeIged T8 ¥ ? Yeigeare fafae Jepr whivrd ?
N2 3Ta. 2. HIVTCTE! HEH Tererfel qui Sae el 2adt i fRleeish Tad ?
3. IS § IV TohIte Jeiged 3118 ? cTfarsei Hifecht |

HTfiel e qral Shied © AT Jelged 318 § XA T8, hie (i hIvrehivre
1. Tl STSHIETHE OISH Y TA1. STOHUTETA] S8 ST HREH

e . ‘:’;ﬁw ST, qY IO ST TeATa ST el el i fRiecish
?

2.  STETST WIeTHesITd TTE, Tk, dTesciail UM, ohd, forT, 8T, 1iTe, wiftes are oig UTe
T AT, Ycdeh TSI ISUTdT ¢+ Uereifa o= gt f-teror s,
Teh TRIEHeId adt fecteh TRV hiedl qered i guiferdl ?

e (Carbon) (1. T - C b
e Heereh T THeUIR ShieH § el Had aud 2. SIS - 6

T TIEAT HATEBd. e AT U JAGATAT [ofag 3. STUTEEGHH —12

T STRATE AT 3T TS h&dl. 4. TR TEUT - 2,4
T ety T ¢fe SfamTa S wered s e 4. T —4

T uertet /S ATdt H F cTditet gereih el dercdia 6. ST TG

T o) . . ~

TURT ScTean I, ATt / ShTered o, TR T/ ueed

TAT VAT THIAITATS T IS Ta1. 1 AN A=ered, Hue, N9, 394, AThe! awq
TR, AT FHEN e g SfIeIqul HgeaT= 92 7.

R g ! T TV T 7 T HIN TR BT ?

AT I IO ATATIARE Teded AT TAequl Hesum= ST |igy T reudd, aud
QST a3l 9 &1 ey 9 TeUd @ SITdTd. HTdet ST Tured Teht fUeieg
e TUciehs HshfHd SR Uefidiel DNA 9 RNA IMHEICE T s 81 U THE 52 7.
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/uﬁaawwaim

(&

S THRIASTES e AT T3 HHe a1 ST8fga S
TIR ohefl Tefl. AT e FITHE e oo &I Joiged e =

ey S
NH,*CNO > NH,CONH,

RIS 3183 (Occurrence of Carbon )

T ATNAEY “HTel TEUNS hlcsHl. ITaed ‘Hled 7
e I Il 3R, Fremined e 71 ge @ Symesdd
JTTEAl. o STTEAd hTei TGl ThTee A7 3TTEd TTaesdl.
1. hIeA SHATFEAES, HEHITAT &I 3crauned
YR HIEHE, Hsel, Hemred (ZnCO,)
2. SaTed $U-gIEl ST, UgifisTd, A6 ary
3. e aIvged - fUseny uerd, uftM, Te
4. 9afife gm - ™, |, B

HET 'gUT%Tﬁ (Properties of Carbon)
HTE ST

S ™

gl Sha=HEd AR 0.27%
HEH ET dql hIEHe, i,
Ui eI SFEdl @«
IAEONT UM hie= JHT
HIeH SHMFESTAT TTEATT FHAR
0.03 % Tde 7.

TEET=AT deslRil  3T&eiedn
FE THRAT T Aol
e T HCNAT HIEHCHER

Hd 3TEdTd.
\§

AUETAT (Allotropy) - femia el qeiged TahNE Afteh ®UIG ATgesdTd. el THRI-eS Tore
TR 378 a0 Wiforeh T[T f3=1 STdTd. Yeigear=an 31 UIEHTa STead] 18 TEUTdrd. Shis-sHTo=

oW, HICHH &l eiged YeuT STUEYdT gfadTd.
e AU (Allotropes of Carbon)

3. Thidh EU (Crystalline forms)

1. TH{eeh ST ST o1 fafia enfor ffeaa o,
2. IT< gavTeh 9 IcehelTeh 39 STEdTd.

3. Thieeh FaTdTa gerdta1 ffvem wiftfaes w1, e el 9 quTe TseuT STHdaTd.

TSN I Thieh! TTEY AT,

1. 20 (Diamond)

WRATHE JTHET &t Maesehiet (qerr) &
U1 (HEAYey) AY Haedl. WIATIHTIN efer
MhehT, oIS, sfewem, UMM, sMfenr =
cormeE] fau A,
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T fE=aTd Uede wiEA U] BT AN 9w

T URMT TEEIS ST SLIeT TEal. &=

g€ 3TN B e =T shisuaon yr I

Bl

TUTeRd

1. aoEet 9 3[eY T2 &1 e ugrdia waid
I JFHURT YT 3T,

2. fe=am=ht == 3.5 g/cm® 3T,

3. gauTish 3500 °C 3R,

4, SNifegsH=a @f=reama 800°C &1 f&u
dmafercard CO_ STet Trehel STl AT Fisherd

CO, forama v Sefen I & . 13.2 TSt e g
5. SIVCIATE! gTdehTd & foeresd ATal. TheEmT SremEaT
6. fe=aTert 31ret / STt ATl hTeflel TR B pepret W a1 HifeR a1 fTwge gltey
T, BT, T 150 gL (TR Hefid I @i e
7. fetr fereya goifeeh sradl R card g 13 =41 YqehId |T9Sa BIdl. TaTe 991 186 g
m;jagﬁwra‘ R,

1. 7= U] T GEhIa [9g TTSUIT=AT UL fat aTaidrd.

2. PR TAR OIS &= I gl

3. SiATe IEATShAT ShivAT=AT SUHIUTHED TE=m= T shidTd.

4. Te=arean YerdT= AT QU= TG FehTehl SUATHTS! ShdTd.

5. TE=aT= SUANT ST & HiH STHETHE TRUMIRT TRE0T QU= REee IR HIUATHTS] FHidTd.

2. U%Mge (Graphite)
gfifeh TEUTT Thge WM, ~fHers, AU 9 YA ATesd. Thgeal My s e
Hi-el A 1795 ATel AT gidT. UHaHE JTHRe SR o€ § ThTse o HId e S-deiel 3T8d.

AT : URIGEHS HIE T U] S dH

e STUHIE STMIHR ST AT hl TS

T Yae YeshHl T@ET IR g, Fhrsedn HE
THIH T 3T Ugger feha U= T

Tl 3Eal. €W fdea WhEed 7 T

THUHG THAd. UGG bl qrggeral

TThIA FUTATd.

13.3 WhTge @ ThIgeHelel Shiaq STufe WA
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aiiged : U, foegdares @, St/ ¥, W@W Sew, 9w, Uehd,
PE . TheTeET, UfRaeT=aT AT oIS 3caTel.

e Gl
1. U eiel 7ie shTel d fo=r Tt ToTRT €93f TaT.
T 1 SR @112 1 UET. ot IS g digd val.

3.wqﬁmwﬁw,wﬁmﬁarﬁmw.
Tel ThEeIMe UfTeT=al Tig=t Yehd! e el
13.4 Trrgensy foegaam ar. T ITEHT ?

ToRIge UTeH
1. freid: aTaevm TemEe s, e, foqe 9 Teieia 31ad.
2. ThTgeHE Tl HYUT TaTd Hord Seierei thid STHATd TeUd & faee]d gares 3Tie.
3. AT TS HITCIEL ST &HaT ITd 1.
4. FwEeE AT 1.9 9 2.3 g/cm’ 3! IR,
5. TBT3E B ST grashid faeresd el
TARIgee ST
1. TBTEE=T SURINT STOT R SHIUATETS! ShidTd.
2. & TS TR HITATHTS! HHTSTT T HIdTd.
3. FpTgean AR feafgvar=an uf_rerme shefl AT,
4. T, UIcAST ATATAR! FhTge=T a9 ShidTd.
5. U JehTST CUITT 3TTh STFIHeE FhTge aTaLdrd.
3. GeA (Fullerene) TRISE (e T S[E)
BANA & e IR FHETHE HHt THOTG TTIEd.
BN HISTSHE, AT AT ST STHeE
TG e Sigvf g AYed Shd |iued.
SRR A (C, ) & Bearer ufeet Jeret 3. feare
TR BT AT ATCRTEATH heledT TMATRR T
TIEE IS A1 T FANA g 19 CUTd 3T,
C,, 31 HeAT=1 <hlsl STEIT=1 IMHTES! gles,
h1el, e hed AT e Tiedl T 1996 = TEHEFRITET
e RGN CUaTd 3TTet.
C60 C7O C76 CSZG‘CjSégO[g'm-ﬁq%ﬁ WWW aﬁa‘fﬂ (CG())
13.5 AR &
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TuTeH ST

1. SR W] Fehlelel, SIS o1 SIEUT |, Geth= SY fodiergeh Teu[ *hidrd.
SATEBAT. 2. STAYSHTHNTT FARAT IcITh FUH

2. TehT AT =T L[ |ERTA 30 d 900 s TR AT

U] AHT. 3. TehT ST ATIHTHICT BetiA SAfqaTgehdl
3. BANA hIeHT GraehMed GIauiia 3T8d. 3. 1 T eRgerdl.
BT SRHCHISS F FARSTIH.

. TR 3TUEY (Non- crystalline / Amorphous forms)
T FUTAIE hTa=T U T &1 AT FHd. e HIcHT, hieh &l
ST STEHICH T 3T,
1. SIS} hIHH : ! HIcHT 8 Teh SHATIH S ST ATHE HleH, FREAGSH
T i ITHATd. ITd TS JHIIG AR, BIEhiE, ohl THd.
BT TATIEITT FISal. I IR TR 3. b=
3. Uie : S qIR gramT= gfgef It Teurst die T gl g1 . Jme
U= SETOT ST & Shisi SHT0T 60 % UefT T ST8d FU AT ShHt
IWTaT firesd.
an. fommrge @ Aftfie oa SRl gW @ Y Ige few FUi
foTgened el AL SHra= JHTT AR 60 T 70 % ST, hISHT GIR
BrvaTeht gardt Tt T R 2. fermze
3. diefia - Siesure ffidean foa=n urila siegfia T s
T SHTaa THTT GAR 70 T 90 % 7T,
3 .STYTTEE : hIBIT IS L6 TEU[T FYUTHTES ST SITal. BT hicdHl
HII0T ST T HIeT< THIT AR 95 % 3.
2. AREhTE : FTOATITRT TR GO =Iehid &1 o=t g1e, Rt seamefomg e
TIR HLATT T STEIAITET TR BV RIS &1 AThST=al =T g
heTeHT SATHTIR TIR Bl
TR ST
1. ST 9 ST ThicdHl 8- TEUT ToATd.
2. Hieh, I T8 § A TR HBATATETS! BT AT FHLAT. oSz
3. Toresqa fAfidiandt stifsenfoes]a shgTa iz aTaEaTd.
4. STASIEHTRTT dH Wiy Tereri=an JeHiertorHe! Iehiat aToRaTd.
3. TRk : TSI IS hict TH I HqcaTal IUTT YGH IS
hIeh TEUTATd.
i ST
1. SO 39 FEUH ST9RATd.
2. &JIUTShT TR Shiehal ST hidTd.
3. @ T8 (CO+H) o Wreger 718 (CO+H +CO_+ N)) &= o1&y
e Fftdta shiemen 3wl shedra. 13.6 e STEhICH TU
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m@m&im P HAHd Higa 'F!gﬁ (Hydrocarbons : Basic Organic Compounds)

T Higd TG e Hiad SEGNH @ Joiged FHTIISE 378, & Jovd Sigd 97 ‘qesag

IS AT HEU 2, 4 IR, FEUH hlei T[T Q=T haTd TR de Heslet T ee=al
AT 75 U AT T Felere(a TEU e fsshiar o (317 2, 8) wmmor feer g, wmges
TS TGS 4 372, T @ BIAM] Soidg=! coud | glal WRTGH! 8id. TgUreid dl GE=aT shia-Eied
YT GE=IT AGeAT=AT SUEET 91 #g6gs a9 (Covalent Bond) TR & S1ehdl.

SICET h1e Tcdieh! Teh Soidgi 191 TR TR FRIGISH UEUSL IR Seide=l HHfeR e =
C-H =% TR hdl. deg1 i CH, =11 o] q2m gl

HEHYS Y OTEH

1. HE9gS ST GavITeh STV IcchaiTeh HHT
3Tl

2. GTETIG: YT0aTd SgTEvfi ST Siga graehrd
[HERIREC IR

3. IOl I foespa I St ymIOE argeh

13.7 9 AR 9 S Sie fdehdt HET.

T ST ST FASIhIE (Saturated and Unsaturated Hydrocarbons)

HTe U Teh STeaqul TUIEH SrEadl. a1 It ShisH STUEET HedgS 9 hed hled U
S[EA (TGS ) TIR & Iehdl. ST BTAG RIS Tel shia STUHE e Tehil 99 STEA! AT T
BTG ehTs 3TH TUIdTd. Sereend, 394 (C H ) ¥eursi= (CH,~CH,), 9194 (CH,- CH - CH,)

HTE FREAGERETHE GH Hisd UM TgaY FEAl. 9899 @ gl fohan ol srwal. s
BEAGIRISAE fehHT Teh Sgelel 3TEd] M1 UGS grIghTs Feurard. Ieretnd, i (H C =
CH,), $9T$9 (HC = CH), W9 (CH,-CH = CH,), S1sd (CH, - C = CH)

TS S STUHE TS S8 BIdT dogl o Ve THR i g
ST SIeh WS, | o1 7 S a1 STOAiet Ut Se Toad o RO a1 3T 7

HTe=i fargredan (Solubility of Carbon )

HE T

'HT%W:?)S@CIT%,WUW

T : U707, Tehdd, WTGeIdd, I I8 /qehd! TG

Tl @ 3 IHUH B ITFH T @Ieadd, ot I Tehdd =T

T WHIETA 31Y] SHET hISTE! S <Rl I Gaavied

e gdesl. Tl SIpumTdial gravre e . 13.8 <hIIT=N UroaTdtet frgrsaan
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1. droft, Tehel & WiGsdel ATdehl ShIVEhIUAT G0N shicsIm=l I8

S SRk Wieta, | foREesd ?
2. e OgTedeEed qral i STHM HIEd ?

SHTeT ST sRisR SAffshan (Reaction of Carbon with Oxygen)

HEA T

Aifged : hlsdl, IS, e FHear foaea
ERIS
Tl : HIGAT YAl HIBHT YA AT
1. ®lsdl UYZodel A=l BodlAd  ShivTedl
a1 — e Afifsrar g1 ?

2. TR IV 9eref shivrdT ?

3. fotend Ywmed M 9gd gial ?

4. I eftd g TETR R forar.

__ e Fee forewm

13.9 T AfferaseRIeR rfwishan gﬁmuﬂlﬁ\
AR : TS, T2, g fHaedt sendt.
Tl : TR FIAFS arsil g Heedt =,
T Hed M faedia UreTees Bent arett, et
Trreor .

1 feld ? SeATITE SR 1 TETE ? \

g Fast
13.10 e fRaeit=it CO, shieR stfvrshan

HEH T FTSS

W : CO, Y0ERGHH : 44 , GO : ~56.6 °C,
TG : TATEN T ST SFHTEE Yo TEUTHEY G5!, ITIATHTATE STt TSUTAT gd AR 4 %
CO, 31!, T, WEEIE el FHed CO,| HIMEAd HGad!. RS, hlcsdl gl STareH e

SeeTE! CO, STet bl STl

ifeed : e, T geT= =g, [o8e TETes, Jares Afctenl, arguT.
e Y. | WA : HfcyIY HEMHe, (IEEE BEle qhs /THETE qhs/

@) foid gl .
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Fd

.
.

1WWWW \%mm@w‘lﬁmmmﬂ)
. HISUT HIAHT T FST=AT e CaCoO,

TR 3.

2. TrEe TETed foRa HCl Teme 2reht.

TGS <Ieh ATFAT G AT hiedsi! &l

3. CaCO, @ fore HCI aieama aifufian CaCo, o
g CO, TR gral. & a1 =’ o 9= gaé
TEYIAMS SHT HU. Sld AR S

THTIeh THIRL0T JEITIHTO 378,

CaCO,+ 2 HCl — CaClL + HO + CO, T 13.11 M STsiieIEs o 7R ot

e SRS Hifdes & TETEfen TureH
1. S SRINTIG TR SATeie JRE 7 9al.

2. ST ST ST AT

(Sl 3@ 7 WIS TR AGUT AT )

3. ITUTAT STV HIET d ATHE ATt AT Hacs! Teht.

4. Teh et WIS STuTTe 34T,

5. dfyaer el oI e COﬁ YA IRIATATA T J gadl.
6. YA UTS TT0R TR AT Feral.

7. et fo T CO_ =
. [Hool Alet [ACHY enlllq HIAT entad 5 a@mm

CO, = ¥iifereh ToTerd
wden fteron
|
T
CO, = TEmrfes Turerd
wden Ffreron
Bt HoTeTedt
Afvges guieh
ERIEINEEC:
qroft
Teteng =g

ST E1h T,

COZEﬁ AT ool qa-d S 3118 b hH ?

145



FHIEH SHSFATES STTURE! ThTgl T TOTeR
1. HifS3™ TgIFETES=aT ey STV hisH SHTFIIES UTSacaTd HITSIH HaHe Hed.
(FifETH FEHE - goar dre)
Tt SfifEe Tl 2NaOH + CO,—> Na CO, + HO
2. Hifgam shieiHe=a IwTdiel gy CO uTdeel STHal Fifead srashieie fiesd.
(FITS3™ FTERIEie - Qo= HiST)
TR iR EHieR Na CO, + H O + CO, = 2NaHCO,
3. T TATA 10T & ShieA SASTFATES ATeATd U= THR— R ATfshae axtertor forg.
3. CO, =1 TRUHT Yehcs! ZTeheaTer FIUT=a TEmies aifwishere afierun forat.
e SHRATFATES ITI
1. BHBEUTH ST TR OIS CO_ =M STo hdTd.
2. TSI TS S SATFHTSSHT (5 T ) SR AR IHE THH GH & QIS TaT (1 S SHIuaTHTa!
TE FmT- AT el YerRmarE TR fHesauaard! sidrd.
3. ST AT TETATh 3Tk TR EIom=2 feherl gremareft deeiean CO_ = ST shidTd.
4. SHIHIHE hith shig ZIHUATHTIS! G CO ST .
5. gTereh FEUL geed CO = SN STcATYfeh 3711 WRATe0TqLeh GrAfeRet(=T HE hefl SHTil.
6. Belded CO =1 ST el Fehrel HIATUTETST LT,

A9k I (Fire Extinguisher)

AT TAHE TIEISTH SRS Yehd! 31T,
T HrA HUHE fold TorIiie I 378, Jam
%3 AR U Bed FUIda Torgieh AT Alfes™
SIeISHCER USd ; JATeaTd TERIeh AR B9 CO,

Hekd gIdl o dlal Yedl.

CO, Afterreh &l &R0 7 EIoMd & =foerg Sfdseh AT e
JTEATd. TS Toegd SUhiul 9 AT ANTereT AT & /
SRITHeh ST, kAl
CO AT & &M FHIOI el ST fergrfeoamarndt /
RATE.  HISN THOMG Aretelt 3 S fogfaor e
ISR 3R, Meesl CO| Afzmes Gt ggd A
e, YA ST WA gaed 9 TgET CO,
TETETCA! AT ST, T AT ShoaTal aTged 8 af i
ST SHUATEREAT TN STel Tl _ P
T Stfufshen T

2NaHCO, + HSO,—> Na SO, + 2HO +2CO, T 13.12 S Hrelt stfeesrn

HEAT STzl JehTTell ST 73 SToed! STTTd . carell TR e CO| Hod A hél Bid
cTfereft arferes Arfeedt =
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9 - Yopga CH,, WEEgAe-16

NG

1. A= armel guR 87% WeH Iy steesdl.

2. Sifres qerert=a gerea STuferdta o= fererera &1 fAmir gral.

3. STIRTE HeAE) fHem ST,

4. I @IUfined e sTesdl.

5. oG =T JSSHTTIER e Y 3T al, Fau[ ATeTl HINl 719 THE! Faurard.

6. TANTIST BSIS & shia HHTFETES I 101 300°C a1 Fehet a1 ScorepT=an
Iuferdta araeeaTd fida o aam gl

7. Ve TEATdia e A4fife arEan e HeaaraaH Hesadt Adl.

e wifares Tqurent

1. TH9m=m gavmes (-182.5 °C )3TR.

2. Toreem=n Sespetiep (-161.5 °C) TR

3. 81 9 UTEH 3T

4. gerey fUde=h Tear uTuETeAT SedueT hHT 3TEd.

5. TR TTvamEd ST ST THTIG Sraviiar STEdl al THifeH, S, 3Tcehiaiel JTEETT gy
STIRTHE 1 SR graviie T8,

6. heF ATTHHTCAT 5 BT T STEd THal.

e et Turend

1. T 71 AT SATeg STE STeadT, Sffaesaiist AR g1 fHesat Sia fiesd 3 =1
TR 213 keal/mol U@ ISUTAT ST bt SATd. THEA BT 9y quta: Sfeadl.

T Afufen CH +20, — CO_+ 2 H O + 3wl

2. FAMNAYH (Chlorination)
ferier fertomean 3ufeerdta 250°C @ 400°C AMomHTR WMo g Flife armed sAfufwan g

e e TarEs (FARITHEE) 9 gEgeH FaRIss IR giard. 1 SR = siiemm

TEUTAT.

e afdfen CH+CL 5 CH.Cl + HCI

faer= ST

1. Jufier aryEaEuTdiel THe=T WM SEieT, HFTeHH, F=IfFaT IENT, Ugiel Jeeftertor
ST SCIANTIT ShidTd.

2. Heid T A gEgRhTs SEcaes W= Seerq sTet qgur=n CO = THIv GY HHl
3TEd TV AT SIS 9 FEU Shel STl

3. 3T, Thermsa wirrgs, fuforefia sarss ae smfen a fdiefia =t et g et
o= TR AT,

1776 @ 1778 A1 AN 3icigigl saleel IHT GaGa il aaT STHITE HidHT THAA IR Y
ANTAT.
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IS AR |UNUT dEFET

YUTTAT=IT ST Sk o GIR sholel 3Tl SAUHT qradl.

e I AT Toqd HIed! HeHId ST8dTdl dai . IEE! AR TS, I8 3Gl Svehi

Hehaea@—https: / /www.boundless.com/chemistry/,www.rsc.org/learn-chemistry

TENE T 0 FREE SIAEE SHIE T, IS, A el Are oAt} Stammmhd
forares g, ARG HeF I TR gl IdTE SRR 3T FRudar. aEnd g1 SEurereal SUTE
AT TG AR T ST 39 U SfTg. SN T 7 S HdETsl GeEn aTuRel Sid.
IR AR 55 0 60% THA 9 AN W SHieq SESTaHES STHal. SR § aTaudrd! 3Tfew

g 399 T 3Ld ¥ 179 91 8IdHT 3cdd @dal ad1 aid.

— T ST AT |

SUTT=I T & UToft
farsror 2Rt
TR
ST U= AET
31o1 & Uroft
s
13.13 —EWE §6
e [ ufsen

ICTATE TRt

reeTer Tt (T@)

\ﬁm‘qmﬁ

T ferae ereht

s At wfsken € femtadt (Anaerobic) Tert 3184, o g ToITHe TEA 3.

/—W%ﬁ—ﬁmﬁ

1. AFAFTA (Production of Acids)

FEAA ST FEd  Higd FIIER Siar]
rffsRa shtaTd 9 fga e (Organic Acids) TR ST,
2. faom Equ\ﬁﬁ?ﬁ (Methane Gas Production)

eI Sfam] Sg et Atk e idm
EIPEEERIH

CH,COOH —CH, +COJ
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Y IR T 3T 4 We
CH FIATE A& I S
1 9 T IR foesla
U STAdTd JTe AR
feresan.
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TJTEII

. Tecieen uataid @ ot Faga faam 5.

qui .
(Thll, @d gall, oM ,HEH, <am
QGI'FJT, 8I5§|3I I,E@Tq"‘q, HI “alﬂ’aﬁa’

........ B
3. TYKI EIGIHRISTHE] T HIE hIaq
= S T, 6
3. STHYE gRIgIhTEHEY fohHTH Th 99 &
......... 31l 7
3. Hd o I FAEwdeh THd
g ... BB,
F. TEGH & [OI5ed §gdeh ... qgrive
7. 8.

3. e d AT T 38 TV START
T AT ?
ISl ?

TqSE Rl

3. &0, Th1ge 9 AN & Hra-= Thiceh!
U 37T,

311, THema Tl 79 TguraTd.

3. Ugr, feg, el wew & Siar
U 37T

3. HIEAT folfoY STTEdT= ST

3. SR T CO_ AT YA

F. CO, = =TT ST

. e 3 it o fore.

3. f&0 37, IR 3. HIed Thideh &9

. AT TETE e SHfshan qut .

L. S — CO, + 2H O + 3807l

20 s Forrrennns — CH,Cl1 + HCl

3. 2 NaOH + CO ..o,

W TP S o T forel.

3. BT TR T <l ST Tl

3. TpTge Toeeld argeh oTd 7 Tehl Bie
AT e ey et ?

3. SIS TUTYH TS A,

3. ShIe aTTehTuT .

3. e swam fom. 9. e SRAATFATSES TUIE 8l USdTeEd
. Thlch TUtE <hll. qgTdA ?

. fguadwrse IUSHA

AT, HIET Thideh T F THICH Y ST ST Tl TR e

3. FhT3eT AR SIRIMHE Hd TR,

3. g REediqy CO, 91 deed
T et gurTes B

3. SHENY g TEUEE 399 3R,
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14. vared aMde AT )

> SR SfieATdiet Wgeem=t R-NaCl, NaHCO,, Na CO,
> fRoicafiaarel > SHfea Siarmdier st TemEtes uared

)

1. &fed SieHTd SAT90T ShIvTehIvTd Heca= Ueref Satdl ? <hl ?
oS TG 2. Hfe et fafay gerert= smefgse w4 affentor ol 318 ?

e Sfremed smur fafay gerert= s sa S19dr. ATfiel Sacaimed JTdie shial deri=n Arfgdt
T TN G AT T1eeh, HiHd Areeger A9 dferedwaut Aifedt e eideiet 117,

WAt e e aTaurdicr shral verert=h e et Ted. & uerert= 31,
AT SR, 9T, 31T, &I 37T 7T R0 .

uared : #i3, TIEvl, ZUUEe, WIUATHET |isl, Uil S8, §Y, e, A8, T4, e YuATel et
FHfem SHaATdiet Ugeama &R (Salts)

| U | &I TGSl T ?

1 TR Ta H* @1for OH ST Jgdrd das — W@H%WW?—\

TG T 9 ST d 3K SR AT 1 a1 &R
FHGTAT qI09Td STHIR TE &R,

g, 341 Na SO, K PO, CaCl, | T o

framine srhret Terd T 9 IR FEET L

. 2. TH1e™ FANES

IS TR, T d &1 TE9Td J9edrd. auiar gar 80 3. TR Ttk
TIA] T SR HGTAT UT0Td THeadTd Teud THgTe &R 4'qﬁ%{m f
ey HId TEUIAa. g g eliF, EieieT, weivieTy. S'ET?@T?:W -
urefireTy, whicwrs, st o fafoy goger=a st '

T |Ye §Id 3718, AT eRIete USreal SiaHTd 30 \_ 6. HIeT J

HEA UL & BT |dfta® @i [pH  |&®U
(ZTEOTE) | IR W | e

AT Ty g e | HH HiS T Jerefl fgar |7 ERIG!

T A dfvas e | EEU

2-3 o Ty i fiemr | guarEn gt

TSI derT STIA. ISNICURICESS

POP
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1. @Teiedl el et 31mg ? fom araw semardt et sima ?
wimag 1| 2. e @ s, s 3 SeR $Ted @ FE St S ?
3. T AT fafay aerat= 1 7 14 SgER It .

3997 ATt TTSTA Wifeet 3772, 6t Siegt =T pH (W) 7 37 egl df &R 3eEf 278 o el
T & ofiel SATCATIITRT TR STl 18T, el 3T § T SAEARIIET TR Fetedn &= pH
oo 7 YT ShH ST T AT STEdt. HiR ST o el STATNUTET qIR Sieiea & pH 9o 7
U S ST a1 SATFATEHT STET. ST STV GG SaHTd e shigl ST Hifgd! ST =
TIfEAH FARTES (T Hig — Table Salt — NaCl )

AT @R =99 0N Hig e @

o e é“ﬁ"a%“w “f;: 1 e ST R T T e R
i - A THidehoed 9.

A e o 2. 1 3CHM &R 3T Il WHE 3TEdl.
Tifgem gRgiaaTEs d gRgaalieh A .

. . T 39 Na CO,, NaHCO, IRl &=l
IATEA AT IS THLOT AR NP 2773 ¥
TIfE3m FASS TN B, '

4. TSI FANZS<AT G JTAT ST () Teresqd
B &R 3CEH g =l o N T (=) 19
g ST [edTd el STTEe 8ld o SRUTITSTes TagieH
SIeftd grEvmel pH Hed 7 378 @ J . .
" . R W GATITSES AN a1 o Bral. eI are
1 e e TR, et € uggd IUFTG STUTaTd. AT YeEdH HemHed
‘NaOH’ § HecalTe 3TFAR] d9R 8.
2NaCl + 2HO —> 2NaOH + Cl M+ H, 1
5. 3=9 qQUEEE H3 difad T8 d faded a9 fierh
grfiferd 79%AT (Fused state )Fgurdrd.

6. wrfifera fier fogea 1UHged el AT ATIITSEGS
FAN I T RIS Ga%d HITS3TH 9T Jord Bl

— HTEA TR AT FaTeTT ? <

e fafirse Teprean weshre! frar=h ffidt g, s
TiraTeT Teh Hice 18 TRUIATd. BATee WiHS aue feHTa A Ueh
Hice (Gua Hig) & =i el I8l 377d. a1 fHam=n 3
N TehT=T STt oIt SURNT Shedl STl )
é ﬁTcYIEITZS% ST GTevTTe S fHaavft (Saturated Brine) 318 FgvrdTd. maﬁmﬁ\
— YT STSHINEA hedtd fataeseica fHaT= ThiehId FUTaR B SIavad Hg oes Bid. )

KS
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TAifgem e

(TmoaTen |iet - NaHCO,) TUTER o I .
Waﬁmﬂﬁ% ST ST L NaHCO, =t 3fe fotema ateR SAfYfsha

ﬁmwmwmﬁa@qw o o foremm fer g w=uee @

Tl F, G ST $% wiesg dvan : Wvﬁ;ﬁ

foha vt GEgEd Fvar R R o 2 T IUANT <heh, BTehed] SaUTehid 2l

F? 3. ATATRYHT STHeAHS AT IWAR TeTdid
wé from WfET W wew. wigem SR I O BT,

STEHiR Tuien dreTren AT drer rmvEE 4 AR T ged weh  CO, IR

T THER A9 D FEEeH HEhe FTIETST NaHCO, T

fibar wifem aRERERe ST @ IES 5. 3Meed Tos HUAMES! SfehT HISaT= TR

NaHCO}éﬂT% h{dTd.

wiver = St UTarem e T ShivrdT 7 fom=im ITaX st shtda ?
featem uraer (fofstes Jui- Ca0Cl,) (hicwiem stffaesrigs)

T Tiid hISrEl el ST, AT ISl TR foisieh Juitel J9a
A UL ZTauT TS THIUG <R 1A Bl T HUEToT ol
SHTIST=AT T HIVTAT SC Bl ?

e Te=ITd eI JTUTeTT Ueh faiferse 37 amet Aal. l qra STIHaeH 3118 o1 ?

TRV AeTTaTd el JToTeTT e §Tel e 3. qTuaTHefiel ST el ShvaTaTd! araieied S
YT ET A AT FAR G 8T AT ATFAE heh STHA TS ST AT Brdl awl ok r=
[ERIE CAREL D

IYEIHS FAKH F FEEH FATBES] TER=n 8. est, q6r= qRomE ol
TTYEITIE fosTeh <01 ST SIS GRf= 3Ud. Badiel shieH SHISTTadTSEH foisieh JuIi= §Yqul
Terered g1 SIS et il 31 Hord STeiedl Feaii-ges forlareh S[oTiert camelT Turerd STed il

4 )
CaOCl, + CO, — CaCO, +CL T
fofl oo gl SR aREUeR
STffeRa SiTead fotsren =t firesd.
Ca(OH)2 + Cl2 — CaOCl2 + HZO \_ )
nﬂ%ﬁ’tfﬁm‘ 1. SToTRIa fHresvim foisres guiie fafas s,

2. g T IR T AT ?
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TUTe o SUFRT

1. Tortsren <ot 71 fUaeser are= T TR ety 31Ts.

2. T THRI 76 ShicwsT™ AffFHaiNEes 318 TR,

3. SATAT Wi JHTUNT Sl A= ard 3.

4. I 3TN TeREHiRur ShgTd fuvarean qrvare fASfqehishtor ol q8e STetaiel datTadie]
T FSIehTeRtuT ShUTATETd! ShidTd.

5. ST foRST HIOATETS! AT 3TN Bl

6. TECATSAT Shedll T8 Ha=ATeAT AT HSIqehIehtvT ShIvATHIS! AT STH ShidTd.

7. TR Hewgieh offte 9 foRa segeRin oifie sier foaterh Uit Sieg SIffsha g
FARI T qOTI9T Hord Brefl.

CaOCL + HSO, — CaSO, +CLT+HO

8. HicIITH ERUITANISSH! hIeH SATFIIEES SIS STTUTSHAT B hicRI3TH I ST FAN
TIR I,
gummaﬁa (Washing Soda) (NaZCO3.10 H O)
el : fafeea feha SeRET=aT U= Weh THHT =gUTETd S caTd STeu
HEA UGl T SIGBI. T GBI AT B cTd YUt HIST Ueh SH=T <1k d g1 §1a0]
2T GHGBI. ShetedT el IS0 Hid TT. HIVEhIUIT Sac Tedd 3T ? <l ?

Tafedit foha STeRaer= g (STS) TTft YUaT= HieT SreheaTel G (Tg) B, § TTeR STied
TTETA] HHES AL Ad. HioAIH T HHRISTHT FANESH o Hotheg=AT SEqcaTes ol g
EId. 378 uTofl o o ITRUARITE SqeEvarErd! Na CO, dT9dTd. 8 shed AlTsiisk Ak gre
Tafdem 9 SHicueme sifagea e & d&m gam.

MgCl2 (aq) + Na2C03 (s) > MgCO3 (s) + 2 NaCl (aq)

TIfg3T HTa-e g1 UTATd Gl STEUNT AIfSSTHT R 8. THICHET TSI HIa-e ol
ST HESTIU! TS Thieehalet IgH SITd & T TTed <01 THesd . AT U=l ISl 378 Tgurdrd.
-HO
Na,CO,. 10 HO — > Na CO,.HO

T <ot (Yuaren |ien)

TUTIH & SUART

1. & AT UATT ST 3 HISAT TN & TEEH <01 378

2. AT STATT STevTTd fetemer=n U1 fHest 15T,

3. 1 SAGATRING STl FgUIeid gad 98 UTgedTd godiel ST Sy ol

4. IS YUATHTS! JTHEA AT AR Shedl STl
5. T, SHITE ICANTA TH U ITATTT ICHTHUNT FITSITH HIei-ea aTI hidTd.

Na CO, =t H SO, sRr=R gt atfwfsran forar.
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HTE! ThZHT &R (Some Cryastalline Salts)
HIIE I13Td qral ThichaIaTTiars=i Hifgd! Sdett 3178, Thideheld STV fafay R e amaa
JHHdTd.

AT S aTId AUTR TR {EehsTel STHUM gared,
1. g (Potash Alum - K SO,.AL(SO,), .24H0)
2. 9@ (Borax - Na B,0_.10H 0)
3. $990 "iee (Magnesium Sulphate- MgSO0,.7H,0)
4. s{i3TH #ANTES (Barium Chloride - BaCl .2 H 0)
5. @IEIs™ "ethe (Sodium Sulphate - Glauber's Salt Na SO .10 H O)
TR TG Theled [Afae ugrie UieH 3 SUHNT ATaege! HAfeh Hitget e
STARIEHTeR IHRIMed qEET AT A § grel STV TR, QLA SRAYH /HTehesTol
(Coagulation) 3T TUTEHTeS TTge3 TTUTK I e Tehal TIe3T Bl SIS BidT & Wei! Sral. TR JToft
fraesd.

Hitg B Siffie fgm sham wr auravfierdian aToRdTd. g1a, TREst 31 hea sl JEefiTTh

i USRS IRSIMIRS] QISTﬁ[%TUTH HIT TS T SHAHdl.

"0 (Soap)

1. 3TIHTSIeh FUTS hd ?
oS T3 2. TANTSMSd HTEUT TR AT ShIUTehIvTd] ORI o HIfgcd STl ?

[T : dc fehar gTvar=h =/t Tifsem forar TiEfyem gRglamEe<an Sefld greveiier Ihese! T
TS FEIoTeh ST (dATEATE) HITS3™ fehar WERIS™ &R dIR Bid1d. I &M HEor 3™
FEUIATd. HIEUT G5k UTUaTd e edrE Hedie ISl o 83 o shicIst d
HHRT3™ SR T9R EIATd.8 &R IT0Td ATEIed ST =T |l GIR 8idl o caTHedd %e aaR 8id

Bl

TG T & hUS YUATE TS AT Fleh ToTg derl Yot sl

TG T IS YUATE HIE0T
1. e ATfd FTea gl He ST O 1. S G HE & I STaRet ST
T AT

2. 2.

ROt ‘ETQj (Radioactive Substances)

i, i, e e I=9 VT STV Yageded 31539, ™ e 9 34
TSI STHUI TR0! SCERATU! Scasi- ShoT=T TUTEH 318! Tl fhunear (Radiation) 3T TEUT.
BT IUTEH ST qerete fomuneam ugred 318 weurard. FeRtuTicaTl Jergeael STu[shgeh STFEeR 37,
IR STUehgehlqd  ToRtuTIcaR gral. foRtuTeary werert=n sTaee eHfed Sfiarmeft Jey 1. degd
Terifas=f o S .

FertoTicaT Terata STet YSul YRl <fi JehiE STEATd. oIT 3T, el ATfur et fohte
FEUTTd.
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(%anremnar&rra;—l h

T SwRa 7 e
forrseie o T G9ne Hid g .
A T EA BITHTHIAT 7 aTqieieaT
HIET Thl HEAEeAT ST Saedl
BIcAT o TR Ueh fehoed! Teeted g,
e & Pem=h g7 dach et @
ot qr =i Tfgeht. el o
HTET GAcATER 3TH IMEHT el hl
HET gl Bl 9 IR
fopeeitan TR feod BT, SUTIag!
TOA TR TGT T Sl JiHT
3 Ry lea Sl derd wed
SO & -TeRtoTEREET  feRtuTTE
I & P s eTue
STAUITE hild ST, AT RTorHT
SR TRt wguraTd. Sl feaEr
HIgm g AATE A=A Sy

feRoTicaTdt IRt g

FEThIEA (1899) sam Icafsid shid THiel IOl
g 9= YT daTd ATET SNy ATl AT ST
TfoT #ffer IRl o e, faar At fae=n e
T YT MY ATel.

an fovey  fueauur  SmceA  qeSmYd
 Toptor SITss feet 3twraT o o1er giamd. €t ueudt Serhied
1902 @Telt A, ®erwie 3 faarg I fafay
RN qereiqd 3cdfoid IO JROT= - 3TRITE
FHOTETS! TR faes[d & S, foett 9 e A
DICTHTIteh Tt G degl AT YT T Feh favTeH
oA 3Esel. Teh TRUT K0T JHING qeéiehs fohf=rd
ferarferd seam= 3TTeesd qX gat TIRuT 9 THTRT Tediehs
foeega &ma ifvera foeem oo el RomTia
g qediohs 31 yHma  feafera sietesn
fertorr sfter ferror smifor sifsrema forafera = steren

e S e IEZUICIRIEIRER U R e R
\ J
4 N\
foroT=n Srewent
[ fereor
v ferton
o, oo
o, o
foruirenTdl el Yty ZnS TS
ToregausTiRE ueen wh
\_ S
14.1 3w, sier 9 A1 TR
TR SR e ®athie (1871-1937) &1 fsifew wereifasm

& 30l

UM .. ATHET <A1 ANCIHRETA Shoaelel IT<AT JANTRISd SATOT
FE I TGS ] I <raee. 31 STges Teriferst & e g
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TEET, SlieT o T feRvuTreR TuTa TSt

33k, |Torend Frew fRtot (o) siter ot () Tt fowot ()

1 @& JCHT  HUET  TETE | ST S VAR (e7) | Toeed geehid IR
(He™)

2. |=%gEe 4.0028 u 0.000548 u FEHTR A

3. |wm +2 -1 TR

4, 3T RIS A=A RIS A= TSI AR
5 20 1 s 10 |

5 forega Semdier | moTSwTid Tediens ST TS H3E FHNA B

6. e kil Ft 0.02 HHt ATSHET | STeHT HUTA AR 100 | 37T Hom=an AR
Jegufsm=n o Wg | 9e S, 2 Hif et | 10,000 e S L 15

ITehdTd. TG g T,
7. S SRt | 3rfds=a el fasr it
8. et fmior | wigem yHmomeR oo 7Y
HLOATT et

ToRuTieaTt wroeeTiHeRTe ST : feRtuncai) Heiged ther STU[E TS qaR hLuaTETd! ATaXaTd STt SATIe
TS 3R, ToRuTcaR] Sreetehian ST ISTHeh TR, FHl, ISAFTYC, el FTEad! e
3. hae [RUTICHRTE SUTRT .

1. TeRuTIcATt FeTgaaTan Seael aTuR R,

Sfies foRuncaR — drawoE: Femmer 82 1 92
STUSHATRTE UeTged ToReRd  TohTuMcar Sheam T
HHM R Ieiged — el Sl w2l &
IR Sifasht i a1 U yuW yafdd
feRTuTceTi=n SY aet. SRIMTSTSHE ShuTi=a
Jieure wgum=n o7upry foeed foRammed Ica—
BT feRtuTical HeIged i Him  feRturieertt
olged TEUATd. A1 INETSEEd oA 1935 |reft
et JEhT CUATd STl
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fafae gama feoneart arEenfieTel STERT ETEESHT .
1.3l gt
Aeemmdi- fosren awq fhan e fadesiie ATdia W, Urehest AT fohtur=an ATgr=a™ S
IAqTd. TEST HiETee-60, IATSITH- 192 ITHREAT THEATHRET ITIANT LSINUTH HUATETS =T
SHETHEY el AT, FTIeRTHTAIS QY INETATHIS! g T ST,
TSN, O, UTaeht qrel HIUA Shul— YWY, wiftesh drge 1 uererte wii-3i1fees e
TR ICATEH hLAHT ol da] SIS hTaH TG ATFIh 3. ICATEATd Tehl STo[d TR 5o &
BIal. AT AT T Uikl TTera! qumedr Adl.
ffemm @ 9 R @ - o gsaeE e, fAfitne omn owq 9w fequamEmd!
Asam, amfysm, dfesm a1 fhmoncar yerute Biewt stisi=! s st Jd 8id .
HID (High Intensity Discahrge) feeama foheeia-85 @ sferferton=n &id ¥gud X-ray JHeAS
THfrR™-147 g AHEATHe STILdTd.
oo axqmen gom aTR-  RRfeRaRE SAfavara A= TEed, WiEl, wied, TeRuTReIdId Wit
YL THHER TT ATRATA. AT TIHE el JAHTH STiaargen aToR hid 3T8d.
2. Tt &=
1. U= Setg 9T¢ IoaEEl d 3ifeh Ica~1 Hasauamand! sirer oy Ut Sigeh a TURE ATaX
TeRTUTICETRT=IT START & Td HAYd Sae Shidl JdTd.
2. HiETee-60 AT FRUTeERT TEeTHehTeT T TR0 Hidrd.
3. e, T M1 HIS A3 T UM AT hidTee — 60 AT THT ThIum= HRT Hidrd.
4 fafaqeg Tuepreia FeNgATa ST@e RV 13- 90 I .
3. AR
1. Uiferar@afieT — 31 TMHE draeT WRusi= Wi ST dTed. e STANETE! HiehiE-32
2. TS Hehdli — ITER AT L3 - 89, TN - 90, THTRSTH - 153 3o ifgsm -223
3. g ATEiEiEE™ — Temeft 7id) 8101, Yeh AR I e 10, 309 9 30, ¥ T Termiefined Sed
SHTUTTT ETHI-E TR e . AT ST ARRISISIH FaurdaTd. AT SURIEne! STRfea-123
4. SR AEQU — g el SR ITAR HAMT SR - 10, IRSA-131, HisTee- 60 =T TR @
IR TEH SR IMEUATETS! AT {eh—74 =TS9 hedl STl

feruTicaTdt uaed @ TRot ar geaRomm
. TortuTicaT TR Hemrad! < aTEeeia $oi diged.
. I €. UH. T, 9 YR O 83 SATE 31 iy fHafor grard.
. TeRToTIeT ST o=t S 3ATd SIS IehdTd. CATHoS caei=ll shehtITT, Teh W37l ATHRE T BIdTd.
. THIETHS 3T HTetet] ohITeHT Tgleh FodTe IR e cAT=ara f-RI=oT 3901 shalul 7.
. HHETA FSere! [hLuTcar TG HTRITeAT YT ST CATeAHThd HIFE [T SeeT L.
. ISR ATIeAT TeRTuTcaRl TTEeaTHeS ShehlinT BIUAT= STeRIdT 7.
. I, Thed, Ped, U, TS GY SeATaHed FIISH-90 B fehwuiicHrl Fetieh INTa
AT S e, TYh U 38 U Blam.

~N O LK AW N
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Aifeeren Ut ¢ 26 TN 1986 Well =Hifee SU[SHN shaliel UhTse RaTereta Thie Heares
T TeRTUTICHT THEeITTeh & SO ST=THehIU! STel TSail. IT Te-HS TIUTd d SIHAIT fhToTiea
THEATh A SR YR SATEfTes < i et 9 o Ye=an fuddia Tshita amet. Terrer
THTOT AETTITE HISTIRid ST 3ol e STl AR JHTIT a2 SITEd 3718

FHfem e Tt Tartes uaned

IO WTAT 3T, SIS % 361, HIS, WIS, TeTes aud 3N9Y J St o JT STerTesl
ST SacIedT STHATA. AT Tced STUET STIHETU AT SIS TRUMH Fid STHal. 3T $aX
LERICTREIF R RO

1. THeTE=a gohMTa TIeamer qraTen fafay e fHerT g wsteiet feurd
i T | T TGTTd SHIVTT T STORATA ?
2. AT TSTATaR St raTcell ATTeTes! STTHE AT off SheIITEd IR gIaTd ?

LC D] M @Tgﬁ 333[ (Food colours and Essence)
TG HSum=n IR e 9 A=Ierid
W iedd 3/, 3 Qe Iast, S AT
PEAT TEUT STEAT. g1 WICsT=El 39T a0t 9
TSR ICATCATHYT Shefl SITal. ATSEhI, SThITeT,
iy, %este W@, YU, A, S, amed Fefeq
T 9 guieft g Treheiel! STHdTd.
TR Yfermaed fireom are (frepd, wew), fame,
gose, THOTS ATHIEAT SaTE! Tererf=1 1 =redl AT Fevd
T S ’ 14.2 fafertt wreauerd

T WG gEaRuTe
1. SAOT=R, ST 30T | I STde ST WiHed {39, IR TS JHONG Il 3T,
ddd ?fr Scdlg Qv (’1|°hi"|| ?‘ﬁ Hld<h 3& ehdld.

2. ETed 1 ARt qerdi=an Sfaied Ha-me daM Jamed ADHD SR 3TTSR 3gHe IehdTd.
(Attention Deficit Hyperactivity Disorder)

T A a4,

WICTI ¢ Hafieh 9 Hima! S9ard. fo, sfie, Bl 9 Hesla 37h AT TR $eie] WIeadT
: , T Il HieT TR STE oI @Te=RT 37Ted.
gl S H SHTOTT I H
g HATTHEAH BT GIEITT FTdeh & Iehdld. TeU "gH! "8 1iieh GICaITT=T a1 3fd 3.
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S™ (Dye)

St Tfia 91l TETe e Aeed™ o
SEIAT TT T & ¢dl Tl S 378 FgUraTd.
IR0 ST B1 910 GTaviid  deltd STETeoi
AT, IFhE] HIUS VA oA T Ieh]

il T FUIEIE! S g1 J&F @i
AR, 3, TH, B, T, Bed, o, seeft, e am
qateT ITANT S AR HUATHATS! HLdTd . HITHIHET
IR 3cH ST e AT 97T T =
U AT, WA, $H IR Bard. d 3Tcdd "M
JEATT. AT TR ST Ahel IS Ieeh

TTeAd . S8 WA TS B =T I ST ST
s Ffera STl

T ST MY 1856 T Toem g ik
I AEAr. TEEHE e g fogerd agEn

Hbm T fafay TR gea. amel dgifastae

3UScATied o @IS ST9X shololT 3TEd].

EEEW T[T (Artificial Colours)

IUART

1. e, ¥ TEUITETS! A= A9 ShidTd.
. WEdd qren i fearend weud

weTEe  (Ufadifanfia) w0 e
EIGIG)

. AW §2, TH, T IHT FHHER

IIUITHTS! T STILAT.

EURUTH

. HEFT T ATI g Tesl, ShdT= ard

G B0, coree] 3THT 101, Slea=IH1 311
TIEI=0l SeaTdl HiTeh HWedTd.

. Toufeesrusd SwmTea (Carmine) ATam=n

TT 3TEAL. I ASHT $71 8l ATal W o

qIeTd TedTa e i aldld.

AfdaTI heATged TATIRuTT= <gTd Bl

1. TTI=HT U1 WeseTHat JraTa ShivTehIvTdT ATH BIal ? <1 7

i urg !

o=l U7 Wostl, uUAT T <3
e AL S0 TE HEH T TR
LT, TTI=HTAT ST STOTRT SATed T T
gTdeh Al AW U YHIOT S
T, ITged  SATURUUN, ca=ral  hehli,
STEYHT, o= WIS, corer=] 8 ! sie
B0 3T YTk IgWEATd. IS HiH T

TR AL 0 I3 TR,

wifch fean.

2. B A9 Bl 3 eI qFe! hIvTd TT IO 7
3. BT, =il UT feedat e ITe qraTell shid Td Bidl ?

14.3 Ffom T geafomm

S T AT AT T ATel o ZI9TR THOTH 3.

die , USHTE Bol, UTereh, [eHER A1 feide fafauatt e
PO | oot T R 0 o i ST e ST SR HesT,
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‘gﬁ%ﬁqTWa? (Deodorant)

SRR AUTT=AT ETHTAT YEASTA shored [oreeTHes o Adl. gl ar8 UEuarEre! giiefimemes ugred
IRAT ATl TGaa R Thfeatd WUATETd! Sciehlal YaTree fe3iiete sTaedl. HigaT SHIvIT IMeahit
ot fean aroward. fereiaefia game featt aaroar= yHT Segier graaedn STum=T STl e ST
M. ATq U (THUTEa, 375, TUTSH, Sweisel 311U SeTEd ewhlalal ) o THIU JAEd 319,
Scgfufer= w3 9 faforerren ama I gral.

1. TrerenemuT fgen — ara sicyfufiermen S SHTor hHt 3THd. BT ST 9T HH .

2. 9| V@O fEen- o Srgvam ymmr st widt, amed sfegffiem TkEEgers T9 15%
3T, e caraiicl =TT fog &g grard.

3. deahia feen- S syt @u o™ Ad 9 @ g IR caeel gidTd. 319 STt
Jearferd fE3ft TaT Shelall 31T, I1d 20 ° 25% Y HIH3TH 3T8d. &1 %ad T aroRer Sdl. fai 3

IR, a1 IT FTEUTd ATeesdld.

3 : :

1. Sfcgfufiem -feraifem & Tgn fesiiete veia Taia oTaes STHuH TR 3TTed. ATes Tehedaqul
SIehgeE, STEUHT, YIEAT TehT, TGN 3T ISR HHAT.

2. e TANRRIgeHges e fafae foer qa= carren shehllT gIuTh STeRIdT 318 .

2TAH (Teflon)

IEE D1 R o B -0 o s B D e i S Y
eIl IURWHE  GATHT QUITETS! ITATTal TR
SHTATA. B S IFeYSTRIE el SgaTieh 3TTg. JT= I [ .
ehe AT 1938 ALY ATTAT. I THENE a0 UrefieeT
FRHAUSAN (CF) 8 3.

14.4 2TAH Wt

WG | STAHE STHT ShIVTT TUTeH STt SATYS ql A feeehal ST Tate STl ?

TuTErH g
1. SR d TEEAS TG || Syt fgeTashdl 31 U H TS S AR
CHATTR WA e e etk SYHTUTHE 8 STl asdta fersrestt
2. R S e B SR TGT SR BICS o e T OS] AT ST BT

e ferehed e 2. TIIUTRHERIATE A1Eeh 3T TR HUATETS! I
3. I9 AUEHTET SFAHR GROMH BId gy s,

TN BT THAT G 327°C 3 ey @ et argrean Tl T AT,

IR TS e IR B d T BS Td U
4. JTAM HIE TH TSI TIoS Al St ST T,
IqTd.
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TR hifeT (Powder Coating)

AGE! T 719 T TV TE=AT TSSHITTSR TTUET 37Tk Z0Teh R QUaT= TG FgUTS TTaed hifer
B, 37 UEd Uiferd IS TT 371101 Sk T1eeh Ush i ferdesarct SITara 311foT FoX 9g e o1 Thrsom=
T 901 Faamd. Sodgredieh & feuifse™ (ESD) shdM1 aT=an Jfcied] WHTaR g1 qrast=l
HAN ISTATA. BT TEETd ITaST=al ShorT fefreh fogea TWR fean STdl cmes JTaeta Tshar@l oK
Bl HIGHT TS SEATeh ST TIR Bld. § TS ShifeT T feehrss, T0reh 9 3TTehteh 314 d. ¢
T i feeeh o Tafger S et (MDF) Siger ITaret shifei shidl Id.
ai=ﬁ31'€|3ﬁ11 (Anodizing)

Sfegfufism uTqea TSeWNTIeR gadiat ifeds siier fufshan e fentd: T wiemsh o
TIAR BIal. ISR Ifshad 81 R g1 < AT sHaal Jal. faega 31ueed qeadt=n It wEd
SFArEmEiT el ITd. foega sTaeeHt gera fora o1 S med fcgMiHem= a%q g v
Feaard. ToeeaydaTs & hedTel UGS gRgNH ai al gamiTaaes JAlfeds o gad grdl.
JfferaaeIeR. AR B STeHfm TEqedl grmTel EHges SfeyfHem Afarsedl ¥ aaN
BIAI. AT FHE T ek 7T 2K Teheh SHadT Adl. TS shotel Ao, eht 3TN TR
fafay vt st aoear. o e

'EI"%IW (Ceramic)
fccieht TEUTST STeRTEHT q1el TTUaTd Heg, ST G, WIS AR SATCTelT ISTaRIgeh qered 8.
FUNH FacIel e, TShl, HIS, 3T WEl qie S=a1 SUUel =Tedrd o Hel i,
TR foIeT, UM, STRICT=AT S &l Hel AT STIS[ETS[A [GEUTRT icdehsl! el 3.

9Tt AR Erel Hfcereht

TIRUHTC qTUaTd Shicted Tl SRR g3
ZEId 1000 @ 1150°C ATHMTEAT HTSIeATeR Aieag
Hfcqer! TR Fid. Tlo5uvT HTAGUITETS] WISiedl
TSR IT0Td ShicAacicl shie= 9U1 (Teigh) Aradd
g WIEl 37T WIS, e RRitw=an qssvrmen
oS TS I Teherehid aldl.

14.5 Hicaeht

Tt : & HAT, HIRCH 9 Tel T SRS Gfcen R, & sHavaErdl =iue s
3 Bl qTedl ATl ST9RaTd. 1, T3¢ , hostiR 8 WS shaflfo el fiFed ward amoft e
He3ATd. TIR STeiedl THHUTE 3TeRR ¢ Wdid 1200 d 1450 °C ATIHHTAT WISdTd. AL 3TN
3eft TTE AT el WTSTeaTeR TrE ot et Wit s-aard. JnTeesd 3Teft shiurehiurdt wigh 31red ?
FF A : Hadife (et o), eear @i, sies faforst ween fsmma soaran rer=h T
TrrEe eia Ifshan shtdrd. &1 Jfcdehl TTUgTa! el 3.

SR Gicereht : ST Afcqen! ST At Sfegfie (ALO,), feiten(Zr0,), fafaw (Sio)
373l <hrel STTereTEgE o faferenid sreige (SiC) , SH Hreiss (B,C) ARG shiél 3t S ST
AT, AT Hicder! ASUAETE! 1600 d 1800 °C 3 ATIHH o ATfFHSHIGRET JTqEXl ARTd. AT
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Terfires wered & 3= AauHTe e 7 gar Ug wehdra. R 3 e, faesaiys @
STERIgeh 3TEd. TS = aTH el SURTNHE M=l AT WITE o U], STE
qUE S SI=AT UTea T fareiu= shioamaTat shidid. T99 Sear=aT STedial aver faferse f4ifies ereeq
ATTAT 3T, el faifteren 9 sifadarges (Super Conductors) IE’UE[av_VITGlTEﬁ.

. Tommwan s @ viss fora.

3. gUIATAT HISaHE Thichaar=aT W
AT ... 3z,

BRI qeer o fehmft gom
feg Jam.

T TOF A=A ORid oter fafime
feifres ergew e,

3. ST YRAIESS™ AT UM=AT IU=REE! 5. @reier U9 Iaal forgl.
....... =1 ST AT 31. T WIETUT 9 T ST SO gered
3. SHRAMH THENS A ... 3R, A = gsaionH forat.
. ORG ArS AT, 3. THIChSIA FgUISl 1 d TR Thicharet
o M " T TR R T T 39T Togl.

1.69q feanft o1, St grq g

ST ShUTHT faegd IR <ard.

3. JEmEime  fegfftemeh T

3. AERM FENEed  fuegd  eTEed

2 afiferd fis &, STy &R SHTOATSAT T TedT ShI0TeT 7
3.CaOCl, . T3 Thidehirem 6. 3uaEm fora.
4.NaHCO, 3. T Sifeagient 3. IAremEEi 3T, UTEEL hifeT
. el TgATE Ia fotat. 3. fRucafiuerd 3. faifes
3. TertonicaTiar ot e 7. geaRom forat.
3. O WIS HIUd TSR BIaTd 7 3. Tortotearl uered 3. gidmrs
3. offcelifien &ema foRtomeaTiia=n Swam 8. vremi+es 9 foran.
3. U T fotaT. 9. Wit FeraTea wosdiston forar.
SHIVTCT JhT= TT STHISA ? 61 ?
T, A TIoiu A yeEdiE T
Y TG I 3T ?
. TR foter.
1. Toaiere <urien A= amg Idl.
o1, fodifer g amoft yuareen dreae SO
o 2. ST ST, STAT ShIfST Shidrd oot
3. ShA TV SISO HIhT IR B, fehToTT W2 S wfsheht mnfed firesan
3. UGSt HIFET HAFT AR ISTAHT AT e o

L o -
FJHKIL




C 15. Tsfiaiaelict sfegfshan )
( > TATAIAA IR > 3ces : aaeadt, TToft & A W

> O ; I 9 AED

oIS TAl. | TENHET I Yo HEAT I ¥ hdl =Teid ?

A TRRWHE 9oF Felel 311 fohal PFPETEaR SN Y8 sholall AT g IIERT=a
Tk URfiehe SN TehR TIRIEEel STdl & SATI0T STRATEC 3TTe. 3T91= FehR fafedi=r fohan aom=) amoft
gREg (Transportation)

IR TSRIHTHT TohT HTTHE FRITA ST oha R Eietel Terel ga=al WM dig=aet
STl

FATAHENE UiagA ( Transportation in Plants)

1. 3TTY1 e ATTVT UTAHTSAT o1 WTAT ? ST ATE! STTICTIHTO QST T

<< . 3T 17
2. FAEAT e SHATFITES SATVT STTRESH AT 3L TehTa] qe1ef shigd

fyesama ?

TEHET T FTeTaTel ShidTd Uig Sedd] fER 3TEard. =
IRRIA 3T Gauel STEATd. S0 qed aaeqd il SHeiel T T S T, ‘
T ST, AT TILISH, B, WAy, TS, difsam '
ATATEAT SThIEHT qerT=l STEvahal 3TEd. S & a1 geri=n ; .a TR
el e ST R T H AR, S g A & | § PR et e
a1l ST HATa ST e afe sheaTd. farfiree et it g (Sl TR 7
ST ShIATd. STeTaT g2 dTof STgd ~aTd ST AT 3Tl a8

HTdTd. ITEIdI Fd I IT g+l Hdlsh Shedd STEdrd.

A T
FATIAHERE gruaTe Sg o
Ye1a™ (Root Pressure) e
-
HE UgT.
’ Tgu™
ST fordl TTSE! ATARE! TEH FEdd! fo=aT Je3Tas AT, s
Torht 43 Tar=s gar. ThHH fohaT SN e TTged Jdctes —

ITUATA HTTheiTd GREdeATSHTol ST, 2 d 3 At Sead =
Qe AT aHTeRie = e 6. 15.1 geie™
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T AT WISTET UTdes TMSal B¢ 3 Tiid STeled Seralig- 1 T
e wa GEACIThT=AT A=A e .

SeranteHt
AT 0T He

R —

ot

15.2 He5IgaR FIUTR SIS0T

HoaTAT YRt} AT ST Ier Toft SATI0T @it A2 Huehid ST . TEATHE STETTeT HLehTges UTuft
aTfor @i gesT=an TseTTeRial uefined frard. amges o uefl d1et gia. e =al aa=a]
USfter T gTel fHuToT ShidTd. ATeTT= ereTs 378 FgurdTd. 31 gTeTged UToft 3101 @il Jea=a SieraTte- oz
UrgrEdTd STIOT Hadidicl 81 Bieh Y& SHIeUITaTd! <t Je Je gehatet! STard. AT Had<dl grerareies
ITUTET Teh W IR BT, S HTaca™ e Sshatall STl 81 &6 (84, TeM aedd! ae oM Jame
uTof} X FEAUATETS! THHET ST,

WW (Transpiration Pull)

A SACAHE qrel ST AT BIGHT wifeeshe fusre smed feqo
o SfTaar. | PLUATH! hell hetl BIdT. ATHE TraTalT i 3T@eR 3Tel Bid ?

T 2R
qroft - =
£
TEH
osft
wh i s aroft
15.3 UHIEAR U ATqesarE

Ut STHATT AT TeTeh Ueft TR, AT Ui qURYTET U ATl A 3aard. A1 TORYRH
STSATCESH Bid. A7 fohiel STodTomaTd 318 FUrdTd. YHTHThd arsdie fhamges roft ararerend diget
ST ITe3 UTHT=AT SAfUcaraiicl JTUT=l JHTUT SHH} ETd. 7 UTUIT= JHTUT 6 HIGUIATHTS! T g-THTdhd
ITuft TR STTUTR ST, ST e TaTges UTuft & WSS ST w07 ST Hel WITiHT Trg =il Jranet Hed
BId. T YeATET= TR T St uToft 3t Eehatvar= Hec e hid ohidl.
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ferTeTE= TTEneTT |

3 & Iecdt foran Tk weRt awid gunr
1,51,000 e 9ot arsqicafsia sid. @ Teh Tl
STt HerTit e feammer gam 11,400 @ 15,100
Tite aTuft STet <TehaTd.

N

a3, e AT TSR Hradel JTd. A1 TRl JeTeriel TUMRUT (Translocation) FUATd. & fshanm
THATEAMThA siid q8 Gieild e shefl STd. erdie Toreral & aeft wifass foram arel, o foam

Fetel TS 374 & H1t ATP 9 foresd.

AT ISB! YohISTHREAT STIgedT WaTie-mThd ATP <A1 Hed M & shel STd o1 dedt ol W e

Ui frfeaeredial gTa aTedl. 31 graTes ST=Tged TRTA=AT hHl SreT<AT USTHE gehetel SITd. & foRa
AT, STEId=a TRAJaR gedT 98- hiva™ Hed hid. Hol ATl gH Gamed fehat
QIS AT3acicl! Ikl TheseiTe HefTd TR HUITHIS! Thes=lHed redat! Sd.

IcESH (Excretion)

Tl T ST ST adl el Tehal 2TenTS: ered famior grard. st

S fa=mR 1.

FfETHEy 31 el T, BT gered s/ i,
Fieh A, ST TIR FrATd. 2 Tered S IRd Jr=
Tfget feham S S h1es Tfgel @@ TR 3o gy
YIehaTa fehell ShTel Jea1 caTeS Yool % Yehell. TEUM B
TR ITECIC HTdeh U1l SR ST 2TehUl STTaeeh 3TEd.
ITIUR TTdh Terd IS TTehuT=aT ITshaiet Scesid
3T TEUIATA. UhHUSM TSfiamed s uerd usfiea
TSIV 22 e’ forafsia grara ot srguefia asfiame
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TG TR g ITdeh T8, e 5™
FSEHE IcdsHTE! 3R BId qe
AU AT THREUAl, Sd e
FHEATE A faegare e e
AR, AT SFTRFET e
&I 8ISt

| T T e ek fead gE=A TIad T et ot S 8isd ?

%ﬁ@:ﬁﬁ&’lﬁa?ﬂ—\

SIS d THIS I uered
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TR Icas (Excretion in Plants)

FMUR ! S HIEA?

1. faferse e aeadi= am 7o Jeam.
2. T Bed, Bt HTeH higl ShISMHaL a3 ISdTd.
3. U, TS § TaTeiedl aeaci=an TRRTHYT STet 2lehat ATdTd.

eI Taier IS R €t gt ScasiTiaT At STEd.
TTIAIHEY 2TehTS JeTd STal SIRuIETd! Ry Scdsish 37ada feha
IcHsish FEAT T8d. foewor foRiqaR arged gered sTet <ehel AT,
T S TRl Uere =1 YHTdie ffadert, $ol, %ed a8
@STaRie ATeiid FTedet TdTd. el el 3 3T g IedTd. A%
TS i Tes AT feehrean Tt Sfivl Seranfe—ard |rdad STdrd.
STEI GRS CE A ATHUTEAT AT shla! TehTes dgrd diedrd.

Ffieror =0 9 oy =L

TS Lo fehar 31e3eht U ferd et frveror svar. it o fohan
37e3 ToRuTE SR 3e halTd aX QAT BTaTetl @IS ged. 3T o1 Bid ?
T 3N 1. 378 Bl 93 TV T3 ¥ hid g ST [or=rml.

FE TN ThS Gl HicUSTH ATaicicsd ThHICHT
TIEITT STEATA. T THISSH T8 TEUTATd. Gl ST THeaTge
g ZIEdTd o WS ged.

e, T, Tes 34l

aHamele ScasiA (Excretion in human beings)

15.4 9T

15.5 fe=, W& foen

1. T IR T TSR hIvIhIUTd TehTS» UeTel IR giard ?

WAEUTE || 2. Wit SiRmmes Seeei 3T oheft O wed 7

et s fafay foram 9 arevamErdt SrenTesen sfeageen wrRit R, S8 A=I=HES

TG, YT ATHIETS! YIS, SeATal. SIeH] IR ST=T9a d T Sl re 1 IR
TEd. e IR fafae 2Tehres qerel qam Sieiel STEdTd. @ <Rl TeTe IR STel ZTehtl HgedTl

I AT Sedeta Tl (Excretory system) R 3TEd.

A IcqsiT g q Wﬁﬁ S (Pair of kidneys), ugaﬁﬁ%ﬁ JE (Pair of Ureters) 3TT{UT
TAWE (Urinary bladder), H\Eﬁ?\qﬁiﬁ AfeteRt (Urethra) =T SIS gIdl. WW T 2Tehln

T AT SRl STTavEeh UeTed A7Ted he Y T shel S
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HEYIR ——— - \
qFR
— /
JEFRE —__ I Wﬁﬁﬁ@\
T o e
TR ——
— e
e TAOERRS
ATOTY afe )
—— TSI AfoTehl |YSH /AR
15.6 ItESH HEAT T TR

ICU=AT TSI STSH, IS e SHUaT<A Seish STo[H Ueh ATSTHTO! SaSsIT=AT feraiiea STehmr=i
S e STHAT. JahI TS TTeBUaT=l HAYT T5hAT ST FeehTall 51 3T FEUMTd. Wedih ~3h e
FHUTEAT SATHRET, UTdes ffedesh! STeial St Wi STEd! STl S §Ye 378 Tgudrd. e
TERTh (VTSR AT TG IAT TAHEeTE 374 FEUIATd. JehaTd TR STl I TRt Adl. Siegl JRATge &
TAHEAEHE I, FTS] TAHETEHT ToRehRehHYd @ W Meel SITd & JOAT o qead geref aes
el ST,

| A gy A e T T
Afctermed Srar. Arfehroft aft s Iuge
N W[ Y1 TG 9T hed ST, AT TRl
STE=IT e AT gaUEd T dIR 8. § I
\ AT TG 3 TSI FTgae ST, Fat d
HEAR TS AFIGEIR STet 2Tehel ST, TR
& o el ERHI T TSR DA e 3T,
e ST ST e T e e T
39 STehdl. ATETHE Faeh BT ScHSiHTa HacT]
T KSRl g FEAT ql ool MO FEHE GaH
. ST TR Hed hidTd.
15.7 AA

IS gk @ STAT JFRUET AT WAl 3T8d. Tdsh JaRMEd 3T Gal dfE A58 STEdTd.
HTET] ST IR STETS 5 T T ST 51 JaFehHed TSt 400 3T TMe3et AT Jareh TSl TR0
190 Ttex T MesdTd SAMYT 1 d 1.9 et I TR gid. Sial gavere g-g1 I eidell S,
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T SATANUT (Dialysis)

STIATUT FATHCA AfcTohd STEUTR TR
n TR Ug
Ber| SN -
STIANUTTRS
FBAA
TR
STYATUT T - . S wfufea gan
15.8 T& SATTATTT

@A, G fehell SHHT JHTUM TGS STeATE JaehT= HIASHAT HHl Bld. ATHeS oI Geam=
YRRTA ST §=9 Bl 9 TS TG 813 Wehdl. ok [HehTH! TeATE i ITHLMET AT hed
TR AT IS Te1ef STTes shel STATd. TR AT ISR qeref STet ShigUATHIS! Shi-rd SUhTUTT=
T KT AT, AT TR ST TEUTAT . TehT et AT USRI 500 Threft T ureaet S, sreefierton
Shetel TR Fat grgl W=l IR digat S

1. IGSIHE EETS] 9 A== qo-d 43 G gvar= SHI
S SR A o 3. 3 7
2. e sgemed gafaasrt 3 fmvmg o/ Wy e ee
AT | <t R 9. 378 T ?

<™ (Co-ordination)

1. kel el A9 JGUT KA IEAMT 3Th g s fohar iy

11 feem =, TTATETAT JH I ST JdTd.
2. I TTEaSd WM heft el SHeR ArTar .

TEURI Tsftara fafae sTaewe Srid sradard. o1 fafay Fwen fohan s/aa omfT wiadrern
gferdia fafag 3fega Teame I au-aw 38, Tt a1 Feiid 37Tl Siaq Frediaqur SR w1kl
TIEA ATV 7Y T Sehdl i fafae foram aeuaeiR fam vt fmwr g, @ fafay foran sham
TS S0 TEUTS - B,

FHIVTATE] SToRaT FRIEE e qUf RIVATHIST T TTsher=al Jedieh Soer Hgdmil giom= fafae dwen
T 3T I YA GH-GT STH AT 8. TH-TAT AT fehdl 3T Tl Teehiged vl
TOATER Mg 0T Sireamd <t STafera Sishan Tqul Ug Wehd. Tieh TUaTel Argfedehdl (Random-—
ness) STHAT AT T, FfaTd I AIHH, Teruraest, Tt Traest sedige’ 9 areel TiawuTdid
Tsttaren fafae geamefiet e au-e=e feor ST TEe! Sid ; I “euferdt’ (Homeostasis)
378 TEUTATd.
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TN T (Co-ordination in Plants )

TTOAHEY ST SATEe fehdl T TET JTHIEAT e FHEIA e FHdTd. a8 BT et
FHIMIHR FA=TE guiadrd 7 aeaameiad grerand I IgEIATe foeten Sfaderen a&dmd
7.

:cl
TATERUT
quTE
TWRHATTeRT
. geroTA TR
R T
ST HU
SistreTean fevn groT ST e
AR a6 YRS 18
15.9 SREIdiAENe TH-ad
e IEIIAE TiaETe TV SR ShivTeTal
YT gTeraTel fohal 1@ T8us SigadH (Tropism) fehar (%EIWW N )

‘e1adt gt (Tropic movement) .

FIETE S SRiE W (Shoot System) SeTE | S GO E T HACT STHATA,
3feguma fadre ¢d. e Yehy Sarean feue fa<ht % TIETAT WU TaR B

1€ BId. TAEAAT grEdeied AT gTeTaTeE TehTangadi AT (Auxin) &= I
e (Phototropic movement) 378 TgUITd. vft frasaren (Cell
EELELIE]l s prad)| (Root System) W‘S&W q Enlargement) Ila?[:‘:h‘{ﬁ
qroft = 3fggun wfdEre od. A SfdEreHT S % QISAT dREd! foresifer4,
Wﬂﬂ?ﬁ Bl ( I;(i:avitro?ic Movemer;t) 3T§ el FrsrTETE wrEeEER
t t .
Glc—'ugaaii greTelled ydrotropic movemen A — ‘

. % Yy IMA B TS
AT TR Tt S e e B T
WRTFAT STl BTeTelid WEE—-3qadd (Chemotro- ‘
pism) 378 TEUTaTd. 3¢, fersereat feem gromdt s fereh=it foparr g B0, T hrEw AT
qE. T Te Th=AT eTeTell I Ieddi=an e T 3.
Heiferd 3R FeU A1 e A1 Sed e gaeh wem | )
BTl 378 TEUIdTd.
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ﬁﬂ&ﬂﬂ <l

qeiet fesmer shressiiqdes freor o6 o foem &

AT S G FD e
15.10 fafaer gt
SR TIfgel 3Tl ATSITEHRE] e
— HTEI AT ST TrETeTT 7 —

AT ST fehTuft Tt gral e feehmomearfatiar
3R fowhfid o= gid. JEEd AU I
I G Whdl o1 TR AT TR & Al
IAEqdld ekl foehromgd ga=a fepmoft s
STl STEe WTiest. & Afgd! Tt foshTomg ga=
oot dreauaEEt Sedt foagea-TEmrfe
ST IUAN HdTd. It Ut IT=ardie
U THIUT Rl S e U ATHRR
SCAdTd d SHEId T BTe=Te Sged S0,

et shrat faf3rse greraretiie wiaem
AT ARG BId TRl 3T Fre=Tenl geHi-
T T I TEUAE. WAl
R ST STETe v aaeddidiel Hoh
Faodined  fafay yerR= gl geed
STUTTd.

HAAATAA TH

(Co-ordination in human being)

Frdtero =

3T, STegT shiceh cITal AdTd deg] HTIe] &g
Bl 9 T hicehi™ T=H FHEIAGIR hal
Eis

FAB T bl aX HRFEY= &
Tt A,

Shieehran T3t grare e A1 hicshaeh

FAEIAISAT TR ddeh  SAAedT SIoH
IGBATA o ShICHIAT TGS H& TehdTd.

aeer (Balsam) I 99€9dld I0g 9B
YA Y Hed Bed d Al o waA

AT,
& J

TS WMo YAV =1e] STV |HAT T8d STFdHT Sargea
FICTATCAHE =0T 9 T STTGeSe. TR A= Shell=t AT .
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HHE! IR Tehte des! fofae forem aga Aa o1&ama. < TRl 3cad YR d TR e
G J =0T 0] SR 318, o g TAUIEER shal ST,

21, IaT=E=T (Nervous Control) : TATERUTT TS SeTHT TTeTE CUaT=it &THdT HTHaTHEd <d1-a=0meaR
TS BId. THERU S Sear<al ST HHE IR SATe FHHi0 gard. Ui I e gfadn

ST e i SaTe AEcdT 1 AATHIAUIEAR el STd. AT UfadTg v &1 7
TSTaTeT IR T faetsedar STacter THd. STHISTEREIT ThUSia JTUTHe 3781 Jehid 3TTeT 9
g ot o SdrEeen TEd. WY AHATERE Sgusiy e ATl YiHTg quTardt
AT 0N R 318, 7 a0 st forsrs yeprean Uefiegan el STd. = Usfiar= 2amqor

JqIeft T8 FEUrdl.

Jameht (Neuron): YR Tehl Toshmomamd ga=an
fowmfl gew gt S wOT= Ry T
U3fiT =r@mUsit (Neurons) 378 F&UIATd. Aozl a0
T TSI ToTcHe o hdTcHe b 3TTRd.
el U STePRH ddid HigT ST
JaTai=t e el Hieruid wid . Jarshine faesa
AT 3TTeT 10T Hvam=ht o o8 SHuaT= o
ST, AT SR M= F =T hEId Hed
ST U3fiT OemE (Neuroglia) 379 FgUTAT.
=amusft T Srdqree Irean grerae =dt (Nerves)
EEGIGH

ST qAERUdIA | Hifed!  <rardeidie
geqehean ARl SRRGaR T80 Shetl W, e
TETfR iRt G e foega smam fmfor grara.
RIEERE) ‘a’f\aﬁi (Dendrite) g UvfrerrreRe (Cell
body) ; TSRS 218Tdd (Axon) TS T ARG
AT ZIehTehs BId. 8 ST Tehl aTuRiiehgd o=
TAUShe TehHA  hel WATd. ATEIET diged
FAAT WFTeAT RN TREcIe faegd STem
JAATUSIAT HTET TR TIVITE el HLal. & TR
T ATIST G ST (&R TIhes I Favlerd
HUHEATTGA (Synapse) SITATd 9 q@TE e Jeid
wamusea Jieermel fmi s, e TR
ST YHRIA & BId ST @ ST =aTeiishgd
sifema: TRl fohan vefiene TiReEe ST,
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—— ‘vae’ i usht
(Schwann’s cell)

3TN Hehid
-

HASSIA0T

\31&1#@

)

e
Sy 2

TERAH WA ‘

e
et

15.11 Jamustt & 96T — T Hueh



STegT TETd! Fhell fehall BTer=Tel TEgd V= 378, degl Taid aed HH g TR Hdi 378,
HIVIIE! T3 BIVATETS! T URfi= GTeTaTe BI0l STTaveeh 3THd. Sieal Uil TGS BIVATHTS! SIS STTHR
FEAATd, dog] U=l et gTarend =g Id. F URfined Saum= fafire yehrean yfemme
T SCAVAT & ITed Bl T8 AT FTOHTHeS i< foeed STTeTHT Sidere quar=h &t =fid
fmior 2.

TeRe STV T8 FFUL Iehdll shl Tolaefd ST TETdIe HTfgd =l I Tehl HITThgH GH=1
YTITTehs TE- SHUTATE &A1 STHCAT <A<l GEared ST =daTEedl sHeie 1.

1. GSfteri=h ST ShIvrd ? o= Rl 6/ 3718 ?

HI UTg ! .
e 2. TATE 9 TUUTET T e AT 7
3. Il Gat<al wrRTEa ATfEd] M1 T Sd TTeenul .
qTuie JhR (Types of Nerve cells/Neurons )
o (o M o . > CNS
<ATUR =T SRR AT S{ThT0T T JehRId ShidTd.
1. HA! edmush (Sensory Neurons) : Had! =amueft e
T AHIGATRGH 1g d HES[ohe HLdTd.

2. Uk Samsh (Motor Neurons) : STk STzl STET 98
g 9 HESShed T fehen TeflemE e steEEhs
AT

3. WgARM =aueh (Association Neurons) : TgIfl =idmdsft

TATEEI=I] Uehlfchehd< FehcI-TcHeh hId shild STEdT.

PNS

Tt S| (The Human Nervous System)
A =ATEeer I oiF WrTd fawmredt o1rs.

1. HeTEd! SarEEdn (Central Nervous System )
2. ufeelta =warEEen (Peripheral Nervous System )
3. T™cd SarEEn (Autonomic Nervous System)

- 15.12 WHe IR
et darEedl (Central Nervous System or CNS)

HEEI AT &l Hg & Wetes] AT Seiell 378,
T ST ST o el TEUTod Shuid e df TXferd Tadl. Hetssall (Spinal cord) shREawre /
urdi=at vaTe (Vertebral column) TR0 fiesd. TS Heaad! Jameel 9 el 7eeft (318)
AT SUAT=AT Ulehedld HL&TU UMKl HiEassh &0l (Meninges) 3T8dTd. Heean fafay wrmdial
Urehas<I 1 HiEash et (Ventricles) T HesSETe ATe diehediall WEATA (Central canal) FgUTdTd.
nfeassh o, aesTe 9 Aitash SMaumaLie TehaImed JHitash-Hegd (Cerebro-Spinal fluid)
3TEA!. BT 59 AEad! Jaraedd qvehged JRad| a6 AT fo< TREvrg! shidl.
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/ T
~ 2\

AeTRys a@qﬁwgﬁ
\

15.13 Hgeh ToAT

e AHaT=Al Hed a9 gar 1300

¥ wE Teao| e oo || wE
¥ 1400 3 5 37 A R 100 | o A s

N ferzetsurtenes ferem gaffior fo=m
=TI Sl TEal. aife R S SN -
RS CCIIE UL QLU Y Fafafidt

ISfeAT SIS, T HGH! Il oS T IR 9 TIfoTd T 9 T

ST SIS AT GV, f@mT 9 aehard
foar b ot @ 3T a9 e
EXIEECIRERIERECRTS

15.14 He=lt STl & 39 A,

THfETsh (Cerebrum)

Eﬁ@wﬁﬁamwaﬁaﬁuﬁwrﬁwaﬁnmm 7 Ty 20Tk dq ST
=™ (Nerve track) I TehHeRHT Sigaidl 39T, ﬁ?jﬂ TIET YT THIETSh ATt STEdl
TR AT HIST Hg 18] HaIHdTd. wﬁwaﬁﬂamawﬁwﬁwmawwm
3THA!. M1 HaTH T8 TN, ATHed THRETSHITAT TSI &% dTed d JdTusi|ial Hql S
firesd.

TSR (Cerebellum)

B HgHl BIel | 3TgH, FUUIR=AT (Fadrea) AT S T TSR] Gred ST9d JTEd!.
AT JSSH TSATUAS IFa T Wedl AT TTEHT STl
AfeshYes (Medulla— oblongata)

T Tiga FaTd RIgedT fohall JosaTSa I 3THH AT acl SIS G BIehUTTehd | SHecsTHITE
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S foem . | HIEARg=STAT 3ol STCATH KA Jcg Bl Wehdl. 3TH I ?

HELSS] (Spinal Cord)
BT AL AT AT 3T A1 AW FEUT 371, A1 hIEHET SITSH 318 1 qe Hyesdl

B STl T e qqud T Wi STHal. Wel 3edd, (Filum terminale) 376 FEUTAT.

; #
e fHesar.
B roRIE] heledT
e il ST gral
\ uTfeet 318, T ST
xar / TG SAeehlgled NeaTd
(IS HON) 3@ T B FHA? I
Internet =IT SMER MY
=1,
e ——
15.15 Hg & AGT],
g fafay v a =
Hgen i
HfEdssh (Cerebrum) Ufess e e, Al wewar, frEem,  Fofbem,
EHIURT lE“a §|§a'|ﬁ” El §|§a|aqq$ﬁ?ﬂ.
JEfeash (Cerebellum) | 1. VoS BToTaTeliAE FEEATT S0,
2. IO diet ETATesY,
Afeashy=s T 3Ieh, TRYATE, YaTHeaard, 3o, @i, @es At s

(Medulla-oblongata) s fsram .

W(Spinal cord) 1. ﬂ%@l@ﬁ?ﬁ% ST I8 hUul.
2. HeUEd T & Teffehe ST 8.
3. Sifcifare foRaT=) H=aaeh ohg FEU[T 1 hidl.
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uftelta arEen (Peripheral Nervous System)

TR ATHESH e WEIad] Sare T FHev= =IdT= SHTesT gral. I =IdT Head! Jaraese
ST Te ARTEA SHEdTd. JTiel <l g JehReal STEdrd.
3. HUTAAT (Cranial Nerves)

e EroIT=T =Idi=T U a1 Fgurard. R, ©dl & erdie fofag wemet 3 @efiad s
UL <A1 12 ST STEAT.
. Ul (Spinal Nerves)

eSS T-TEIOTT=IT =1 HE=IdT 374 FgUTaTd. 31 8T - T, o= el IRIT=A1 $a WITTRh Send
JTEATT. HeedT=a1 31 SIS 3TEaTd.

3. TRIed AT (Autonomic Nervous System)

T, FFpY, TS SATCTARET 3o STeRadiel a1 TaRIed Jareel aIR gid. I f=msm
ST SoBe 3TEd T4l

yfafera fsram (Reflex action) @\
EEIEE S BRG] o MR | /GD

sfeshitcar  aomuld  fedier @

gfaETe Fgurere Tfafere fomam g, \
SATYUT hTE! T hlaral fo=r 7

sar gfdfsean gar foheam @_ @
TRIRIR ST BT TR © 20,

e q8d. @ FdA WS [
wieundiel SediET  feeten
yfadew B9, emm gRiedid
HgREEE  REe 3 5w
T T 15.16 ufafera feren

T ST HIBYEH AU 1 & T FHHIHTHAR YErer ST Ieak INe.
1 9 2 WE e 1 T IR 7

. IV TATEaR 3 I AT Ig el o o Shivreat feeq ?
4 1 RIUTC =T 33 ?
5 BT <hIVAT 3Fard 318 7
6 TfcrTETe! I8 IV T Shid TR ?
7 §1 JHTE THehT Shiduid UIgrara 3118 ? TS ¥ FTa ?

1. TS TRt T A Tel 1.
HEA UL | 2. 3t wEndl ufdfara fsha fesmeam e we 4.

175




3T, TR =0T (Chemical Control)

ST IHERTT Teh AT TET e T AT aC@E I TH-a g =0 el SITd. o7a:@rd! vefiqd
TTeh FFard. A1 FAiT anfehifoRfea weft 318l Tece Srd. A vefiehe = |rE Aieauaard! fohat
HTATe FE- HUATHTS! ShIVTCATE! aTfe=T FHATd. FEUT & Hoeh q9R BIaTE ot Hies WayaTerd faesa
STdTd. AT SiaEren Heft (Endocrine glands) IETMAE S 3Udteh foshmofia s o car=h auteh

THRITEER IRNT=AT §d AT Jrg=rdrd.

g T SarEed=ar sUedi= e o ga-ee= Seteer] ur uredrd. sudis fofay e
=01 9 UehTcHTeRtoT ot SR 3T Cieg! HERAT UehHeh =T Hed [+ shidid. AT IF HEATdIel AAeTufiy wleh
TEUISH, <A1 AT g Selg i SAcaradiarea sTadrd, a Teh= f5ha1 71 @ o Tl grom wg

<reepret feemomdt 3 q.

15.17 SAaeame ueft

WS oWd  faqem
TG HWehE @Ol
AT e 3TEd. IES
e fafsmse T3on W wa
. TS GEU B0
T 9 963 AT REE ohed
. 3. T AR
THIOT Ae <l EATgUSTdA
usfiar = Sofle g 9 &
IEEITATH WfcrTe TEud AT ueft
ST SHTOTT egetiret ffeet
AT

e Hifgdt HSwuT dsTT

Power point presentation Sad a7 HIe .

www.webmed.com/brain

www.livescience.com/human brain

QIS Hehd TUBAE A Icqsi FeT, AE! Hge! ToT ATeR fRarshi=an Agd-

www.nationalgeographic.com/science/health-and-humanbody/humanbody
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HAAGTE Toft — T I gl HeedT<h i

Tieft T K s
CBRSLE Tere Smfeasn o ferehdiar ama o | - fgfiesr wefren faifa e
(Hypothalmus) | fugfiesr nefreamax | sheom==n usfi=r o=
TR ATE TR HT!.
forgfirent TgeA qesTit Jeft T ~ FTST=AT AT TTeT 20,
(Pituitary) Afges Wit @ | - Afegees gefieen Sevams =mer
g et T ~ 379 Hff=a FauaTE =Te ¢Ul.
BISCTE] ~ T TG SHUUaTE Jeed .
S IEasirarsic] — & STFHTE AT TR SATHT w00
[REEIRIEN R ~ TTf¥eh ATl TRmroT Shavl, TewTed vl
SfeEe T ~ SR AToT=! SHTOT Hferd v
geien Tieft TR - Smefif are et .
<G HT=AT e RIDRCEIE] — IR ATe @ ST fohen it .
(Thyroid) TR TAEATATAT | ShiedeH A —HCVIATTAT TR o A
(Trachea) a@aﬁﬂﬁ Hfcwrsra= fa=Eor S,
G 31gg Tff=a1 wh AR | GOUTHE IR hicRH F BIEhE=a] SaTa=ar
(Parathyroid) |weft IERELETU
g ECIG2IRIUAC
(Pancreas) b=l St
ITHT UMt (20%) | TR - FHATA TARDS TRISHE T
SHOITH o Jedford .
sfter usht (70%) ERiC] - T e ATElE TAReh SHHE
YT HTATH TehaTell e iord hid.
e Ut (5% ) e — S I TR UTdedtar =T,
o, Y. sft femar Ufeshufesh utefiierse | - STasaT= BeETd 9 AR Teehlerel
F Cells (5%) NIUEICIEEEUECEE
— TATGTHTAT FEUTE 2T S,
orfdrgarR Tt | Qe gaehredl aXdl. | 3fgHle o ANSIgAGH | - SAUEOiea qHE W SE o
(Adrenal IERFUCTUR
gland) - TCT 9 TS HaE! T 3G U0l
T AT TR Sedo <ot
HIfERIEAES ~ Na, K @ 9 9 99199 fshalall Scdsi
eI forme e | seee - forame myiyET oia - T 9,
(Ovary) Sleal SITS[a. TET=a =M ik ToTT= ferehre sl
TIoREeTH — TSR 37d- EaUd THROETE! aam
T, THUROE Wed Lo,
el R TR ~ RIS G @ foehr S g,
(Testis) (Scrotum ) oy 3o, STreTSiTg SERYn AT,
P dt ot | TN, B | qrEEE ~ fcrem Srerft frrmfor sheorr=a efier oo
(Thymus) LERIS] 391,
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. IR IS @ cTaEd TRt forgt.

TJTEA

‘o WH LRk
1. foster=a fer g e fcieh= are a. TecaTgad! grar=ma
2. TIE U BT WTE b. THEH - 3T gl
3. T HEU I 9@ C. TR grar=al
4. o= feR BIOTRY ATe d. gt sEeH Fra=Td
e. S| gleT=Te.
. uiteag qui . 6. Y& TS e ToTgl.

ISR gY ATEUATHIS! 3ot Bid. T&ehT
E1e8! URTUATd W Bl QT Tl shatadt
TATCATHT oTE STTEAT. <t el T TeherTd
T, G4 Ihaad TTdeATsTa A Bid. &oMd

(SraTastt, TAEUIM, SITeNT, JerehT, T,
HUHEA™, Tfdfera, uvierrn)

. 2t forat

TIGTS, STSATegeTd, =TI, AHE 7g,
gicered fora.

. ETeitet Tg Uil Wik o Thid €U .
fgfterr, om@g, oAfugas, Aada],
JUUET, TSR

. Gah d MG HThHT gl

HIEl! STaTel Teft, Ael TG, "R,
TR, T ScEs T

3. A TR TR s d Bid
T U hTal TuehT= A7 9 T
forerg =11,

AT, UFET F LI ScEe TEId Bk
TISE .

3. eI T I TR STEAl
Tl FETE0T TS ehTvT e,

7. T VIEETA FIGTERUT TUSEhuT &T.

A, TS U T ?

31, qel Icasi &t wisha shefl =merd ?

3. il S el SeATE Y
IR 3T ?

3. oedinefiel aitaed %8 g ?

IUhA :

1. geaasfia o T s fosféd g T
FTETE e WA Hedgd Toh dieet
ST I ST TTe .

2. ‘Tt 3 HEca’ Jrer fafay et
Tefi= 1 e S el .

3. “OEE9mll 3R WOIUET 9@l 9
gfeuu e AR A1 e wnee
TTfRdt forezan & <t |Tet .

NS

T
FEGGKD
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16. STIATIRAT & TR

> AV > SISl : STl T TIRTUT Sehe ehtul
> HEH ATHATIERI (gia > TUTHATEAT STUHTHIIAHS SIOTR T

1. qH=1 Fldict 94 Got foha goft aRE= fegard w1 ?

foam . 2. YR HEEAMT STTHEA fo=R ol F T 9 Bieh AT Hig hl.
(Rrerepift ATeTe! wea s 311%. )
A | i AfTSe TR TEa: | oAeien | o ESN SIS
1 [CEEIRU
2 | SErEh dau (e /drse)
3 |+
4 |SreEmEn A
5 gTAT=AT SIS 34Ul

I SATEUTH HERTIc e Uehla ISTcHe G fafaredT 318, 8 31901 ATgeia ST 318 g
7l Tafayar Jmeht emges fwior grd, Jm=r =1 Tard AT fo=aR o STTRId.

31§3i'91 (Inheritance)

gafferdiel e Tel TUeiqd gu=n et ¥ Iardrd, Arel | M0 Jecel Sk
(Genes) T¥ITH UMK SR Teh SET 3T AT ATEAT SATTATITRITE (Genetics) 3T FgUIATd.
qGCATCAT=AT Sishalqd e Had! FHivr gid. A1 Tadi< el &0 We STedl SRRl gd dre

fouqm 3. STifieh gecaTeT=a1 fsha FHufor grom=n Ssfiard 9 §&H AT, al il IS

QecTCd BV HsaTd el HE gat- S STHdTd.

3. gta?aé’msaw R oft 7ey 3T
Ul T S hEl o 39 W
SHIEISTUT ST I T ATE3ATd ?

4 )

Samn ATk 9 3BT 3901

HHETT IS 3901 hUTBTEaI hEr= i )
16.1 ST HIE! A
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3T|':i§i'f§'|7=ﬁ|1 (Heredity)
HIaTIeaT= IR fohan WHfEeh A&l Fadmed Hehiid SUaT<an Ufhag ST mehdl F8urdrd.

TEUHE HATH fUeet HATIRE, Har= [Uect HYAHRE! 0 HHaT= Fad! AHaTaREE 379,
3T|':l§i'f§'|7=5 Fl&l'fﬁ 9 FIETUTi% TehehiuT (Inherited traits and Expression of traits)

TR UTE, ! Fefiaine) fafire @em s1eEn AR F9i THe S 7

HTATIUAT & Hefcht ATeATd TGI8 AT T ol AEHHIS Hea! STEe3dNd. & AT d We A Tehd=d
RO STEATd. ST JA0M T 3T 9 off h3f 1 HLd o ITgT. YRftsiara JRM - Svciyumanet
ST T W= /a1 DNA Hel 318, DNA =1 31 @emey fafvree yfemmet @e Arfad!
TSaered! 3T8d, AT o JHTETSE S’ 318 TguraTd. 31 oMt Fsftarmeial deqonsht ™ dae
JTEA! T SV BU ST 3718,

BT QT S TIS BUATHIS] SETd = Iei A1 AL faR . T e JEHesieh Samd

FAETIGAN 0T From=r JEEEReT= A1V HEf foeh =T SRigHaE 3td. g fom
SITE SHTUTTA ESReh 107 ShidTd. SATes Seddi= et ared. o S fohti=ll shriermar et ueelt X
TTeh ST THTUNG TR BIATd o Sedci= a1 ged.

TS (Chromosomes)

HefiaTeaT USfichgehld STHUR & AT
TR ST AR Besh TEUN UEH 2. al
q&Icd hgehTral d WM AT Scien o7&, TR
Tore Ut fawTSATE et gEnesiTETel TN

feHdTd. AR TUEHET TREEST HihidH

UTd T h LU= Sidehl= cllded YT Yhla p ‘HSH

ITEA. TS HSiarAT URETE gean fafie ‘

3. TR,
% ORE DNA = SHcicl 379d, o usft

fawTSTe TeeRda o geehdl foud. Tosh 43

TUTEETER Teh Hepfad W 318!, el e
HehIeA (Primary Constriction) ﬁlﬁT‘JUI'FElﬁ?;\

(Centromere) F&UTTA. AT U= G | g) ;AQ)
TEATd. Yeich W TOREYST Feurerd. ferfeme —
TR UG S STeE ST 16.2 TUREATER T

e UGS IR SR USdTd.

| TRES forfag Sfiardie ToreET= ST ]
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'\W [ - - > \
TGS TehR U fersrSreAT Aokt T TreAt I AT U HE
fewam faett o,

1. uemehgl (Metacentric) — AT TURETA

UG HEATEX IEdl 9 @ VAT S Sl i ORI HE
et T T e e 1 @hsl  [200

AT ST 2|7 20
Z.W%ﬂa@ (Sub-metacentric) — JT UREATd 3 a@ 26

ToRfeE WEATEAT SeesuTd @l 9 § LA 4 |meH |04

ol YoteaRE  fewaT. AT U U 5 |wewr |48

TEATIET YISl BT 3. 6 A 46

f
-

3. 3Wehal (Acrocentric) - IT TOTEATd
TRE{SG CiehSlee HHal. 9 7 G AT TSl
YoSTERTETe fHdTd. A1q b TOEST Eu
HIS! o gal T B 3. a5
4. ATehal (Telocentric) - 3T TOTEATd )
R S sl 9 B 7 A S (g

HT=IG: I Ud TUTEET= e
JYAd. AT IS O AR d T L EOET e
Gl HIE  H SN IR
(Homologous Chromsomes) TgUIdld X
JMHR F T TRE! THea™ 4 o=
TURE  (Heterologous Chromosomes)
T SITS] 31 STSATIET ATTe] 378, AT IS
TORETET T TR 9 31 ORETET At
U TR

~
J

- J
B0, ( Deoxyribo Nucleic Acid ) 16.3 JoRg hm
O JEId: E1.UA.E Seeiel] 3T8ard. 3.9, 1869 HTell vad Wusii=n S1vd Hiarn fead

STTERERASTERT higeh R I A1 A= 3 AT, T2 g A B hgehld HTISel TeUH I
T4 shgehtrA (Nuclic acid) 3aU9Td 3TTel. d R SaX WFTAE! Mieesd. €1.uA.U. = (o] fommy,
STETOUTE AR Sgdeh Hd Heiiard eesdrd. ¢ W] URiid %, ae a9 favreH (Je) TRt
AT FEUH T 94 W] (Master Molecule) FEUTAT.

2.0, T, WE 1 99 SSiiard 9RElE 3. 3.9, 1953 Hielt dead 3 foheh J1 A 0= et
Sfcehe! TR hefl. AT Hfaehdid  —aciielerssd gF HHIGN 9T TshHehvIad! duecicl STard. I8
gfemfiet (Double helix) THT FgUIATd. AT T T fUddeciod Tasieh RIERM il 45d.
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2104, 1. L[S Teieh T gFeAteiietse i
AT 3 AeH AT Sl Tl
ARSI qerd TS, |, TRREH 9 =
YT 3T TR Yeh I STEATd. cTeh! 3T
g WA T R T T A 9
g T faftferda wgvrara.

AT TGS AT T Ieh AT TehT TU[AT
Tsh ARSI qeIITET 0] F Teh HiehIeh ,
STTFATET L] SHSTTT STEal. wefihe® T

TRIEISHIH Te1ef IR Yol STHeATHeS
AT IR SohIel STHAT.

20T, =7 e g ieTiersed!
AESARE! 3TEd. €.0.T, 9 gF 9l 5o
MBS ST Iehtal T T HITh I
IATFA I ST TEaTd. Tl gedes arl
RN ERENH 99 Sead] AR
uertel SEl g9, e T umndH
U & T ARSI s{st SEl 8.

ST (Gene)

T U ThTE SLTA.T, W sl
IEd. AT AU A TESH AT
(Genes) T&UIaTd. E1.UA.T. W0[iel ~gareiiat—
g Afaeargul wigviige fi= qee=ht s
TIR BIAld. & S Tl I Tdeieft
JTATA. ek URfi=a TIfoT SR ToHa @
FHrTer 0T SadTd. 8 ot SIafe e
HIATTICATeh g AT T e FhiHd hidld.
Y3 ATl U 9 e e AT Thesd
T ATEsd . AT e TieHT=T i oz
HTfedt TTaerel 7.

16.4 .07, (28 a fehek Aize)

B.0A.U. — Rl : T Seid SMcedT .U =1 ARESITE 3hH INET SITdl. 997
SNSGUATHTS! Tehdll T I SSEUATETS! AT 3T Bl
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4 N\
FfFA o=
EIRCISERET]
il S
M  AESEH
WRU-FITHITH
AT T TR
TATAAT HUTT
- 4
16.5 §1.04.U, =T
(. I
KERICICIREE]

HhaEAS : WWW.Zenome.gov

(&

3.9.1990 ALY SR Sfeh ATMHbMHT Thal IS W Wigeh Tehed’ AT BT, ST
2000 T AT Jeheehei=1 ST HeiT FfHerd shidieM (STHfehdicl WIeT 3e=hT) ATt Tgarot
HIHE SThIAe S1.TH. T, JW[ET T 568 & STRRGET MY shieedT=! =INd ohel. I1 TehedTd HeTeied
Hifgcieer SeTfert At SR @ AR 20,000 I 30,000 @ 7 Ffvead et T
ATMHHT 3T GEASTTIA STIhIET hH IMUAT . SAHH TN ATThNEh e TN
AT, UTHT STk TTE STeTE WS TG & AR 3Tt HdT I3 IehdTd.

3TR.TA.U. (Ribo Nucleic Acid)

HALTA.U. B WA gt Hecere —gaciich AR g™, 3 3T
TR IThT, Il LU ST T4, TR 3fe-ia o Fiea an =m
ARSI TeTi-1 eiel 3T8d. TSI Wehdl, Hiehea U] I Teh
ARSI e 10 AT GG ~Jaiieh SAAT=al HrEaidia
Teh el TEUSId JAAISTICIEE TR BId. TR 3Teh shea=al SATSuiiqd
STR.TA.T.T HERY] TIR BIal. M=l SR FER e T JhR
3Ted.

1. T ARG, (r RNA) : TS0 AT 8w TH
HTA.T. =1 ] . TASTHH T HYAY0IT=l S .

2. BESR SARUA.U. (MRNA) : Wefidhgmed smEciear Shmeia
i dwT. = gEdiada gfmm fffdfawi=r @
ST ffefdt s TRsigETRl S gd oy

3. TR AR.UAU. (tRNA) : mRNA T Heumgar Afar
ST T TS TSHoRIq SOOI 37T T3 10,
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HIATUCATeh g HAdHES T SHIUNG Sehid qe1ef Hshfid ohel STATd. AT AL ST R
ey STUTRA 3TTed. A=A STa=Id "1 fUcT= HeWrT S0 318 qX, Hadid vl aeol
I3 AT ? HSe AT AT TR ST FRIEH Shel & ST ST RIhdaTd! SHRUMG STEU=I @
Treerrar=h aTevlt Sheft 3117, Sdes Sdes Teh AT I e TTigetel SRINT foeqehieh 31ed. Hea
TS YR AUATAT FEME (Pisum sativum) STESUIT G5 A0TSR UG &I, & Aol

TEAIHT,

4 .
TR ST U™ ST A
EISIe)
o M@ (R)  Hpaew (1)
SfisTren W
fome (Y) T (y)
i-r[ ¢
NP : IR AR Hed
© el (I : 20 It 1822, Jg : 6 THARI 1884)
TR G Hedd &1 AT ATk el
e (1) wgd () || T SRR @I SR e S
ptier 18 eraey fecd i, =1 oA A Fr
e v ey || TGHTAT WTe el Sd. & Toeeid ge carear=l
(G) (g) JEM =IfId A, Hee sholedl ST Hgcd
ST YSUATETS 20 o W IS AN, I
\Wgﬁmmwa@aﬁa.
AT SART
WA (A)  AHER (a) — TTE ST T R ? .
eI hrat THTet o STIATe Sfsree
T ST
i Sy | Sy
i Fehl | || TTTeR FE SR | gTATER e TE0
(T) (t)

HTD T TS R I TB HA

16.7 STETUATAT AT ATd TERTeRIER P — —s
AR < il )

184




HSeT= UehHeR Tdd = = (Monohybrid Cross)
HETH Sl YT Shel T oreg e TeIuT=h Uehdl SISl STHeIcH] JTeTvaT<T STSMHE Hehl TEad STUTEl.

THEHL U] ARITE HUATETS] 0T Teh I ¢ AU HHd 39 TN § geehl I

ST TSI TS ICTEL 8.
< Tt (P)

3 S0t U o goohl S STEUI 9iTS HehTETSl SToRUTd STt TeU &l S fuell (P ) .
HEd- 39 9 e STSHT STIshH THTE o STIHTET 3T 36g a9l . Hea 39 STSHT YHTE] Fgeat, hru
et TUdidier Tl 9iTe 3 SATeil. el ST ATHTSA g1 Weg STulet] ShRvl @ W&ol ge=at fuedid (F )

@SB TRl B TN “UHe TraIeR’ IegdH @Tatt e 31Tg.

/

S Ul P
LSESEIED] EL qoh!
EREACEI TT tt
RiEd T\/t
ufget! el F Tt
(TaeafaeT 39)
S Ul P, F = SR
el 39 39
ERCACE! Tt Tt
RED T t T t
i F ﬁ T t
g
T TT Tt
o X
t Tt tt
EE| gl
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IEEd Hge 318 Yfadred
el <hl, TARUM=AT EShHUTHTS!
FOMYT SR Tk SEH
ITESATd. TS ST T HEhHT
Sk TV STsEdl. JHTE Sk
el fordidfier Higem ax st
ST SIS ST Gefaed! ST,
Sk & ST 3TMESd T
39 geEEl (TT) @ g
et (tt) M 3T ATaTa.
B S g gmes ffifdien
IS faved gd. Ige T =@
TEUR F t Teeh UM 3™ TH
TehTel I TR FIATd.



(" afich v ot (F) et i o (F) h

I M HSAAT H @S h SO HAT fUdid 3= 9 geehl TR0 g1l

fgea Harta fudidier (F) @6 e 39 TeRTCE BTS Bl HSaT<AT SThSaRITHR TR

&idl, g F Udidiet Sa e P fudidier 391 929 sfrervsrean gieiiehl 705 9IS 3% X 224

HATSTULT 7T ATed RV F (Uit smerel 918 geehl ATefl. Tgurse 31 girere T iere

Sk 39 9 gechl FTS 3ATed, ¢ HeaH SITur. TOeaR. SI9e3q™ 3 39 : 1 §2oh al Al

F fodidier frdemomest = gierdiel o oitead 1TT : 2Tt : 11t 310 3778, ATee foshs

ST FTSTATA HChue] JHTE  TEdl T4 37 el <l Teraren fore sheat F Uil

freshel Heor ieetl. F Uidiel de e 39 918 M Jebell T Sigehl™ Feheqgai i

Tl Al AT e FSHT HRUMYd SR TS AATd. § Sk qecaTd eeia TTad.

SR Teehel Bid. Tvrerel F fudiidiet serh

TR 39 A all Sk fHy

TEAE 3R, TEEAAET TN getar

STge%d fohdl FSlaTdid g dfRTee). 3.,

39 HYET §Zoh! TS T T 4T FUN g

AAUEIS] RO ST ST FZQJ;H%W T 3

(Grehr=l) gl SHeh fUdidia 39 e

Sghiaer (TT) R o b= et (T) F, g S0t (i) RELERRL

JHh AR hiard. F fudidier 39 grer ~ TS

SIhtere (Tt) 37 ot T o t 3721 G Fehree Fzﬁ%rsma“f (Tt) fersmrgsht

Ik TR BT, JTTEA ATV 3T TgUL -saEme

wehdl 1 P fudidiar 591 gime o P fudidian

39 AE A TEEAE qHE @A dl

SHefaeT = 3117, H3eH & T 98 gE

Saa 9 F | fuclidier e wower g1 foed.

AT ol T fUet F o siefl,

o J

o

THeerd! feaeeRt dadt (Dihybrid cross)

feauerta fatieht equr=ar g S TuTasT Eidl. e TshTUaT ST vl SIS UhTaa el
ATTEA HhI ARG JA het. I M- fuges=n (RRYY) s Smeen glehdaeical—ete
(rryy) SSTr=aT STSTRR Rt T STV, AT ST T F TR ST GH AU FHIES 378, U
T fqaEeRt Teeet SiTd.
<k @t (P )

A M- Toaedt st AvT=a q8= Guapdaiar! - Tetdl sl U= STl Sneret Hag et
3118 ot TSI,
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Wﬁé’rPl

SREACEI
I
ugett fuet F

(" steren e waden M

RRYY
RY

Iryy

~_—"

RrYy

WEUaET WA g fUge aem gigdad 9 fetd arem

(TaEytas : Mid, fuee arem)

S U P, F 1l TR
wWEafger  MA-ydes arem  el-fuaes arerm
STehtaHT RrYy RrYy
RiCED RY, Ry, rY,ry RY, Ry, rY, 1y
ool fUel F
@ RY Ry rY Iy
RY RRYY |RRYy |RrYY |RrYy
Ry RRYy |RRyy |RrYy [Rryy
rY RrYY |RrYy |rrYY |[rrYy
ry RrYy |Rryy rrYy |[rryy
N J

P Trefi=h ek T I Sl SISt Teleriea shes!
Bld Tguree RRYY Seid RR 9 YY @it I dar g
ATEIG O et RY Tehil! Ik &R i1 q8d rryy TSI
ry JHeh TAR BIATA. ATE STIUT 7Y TEU] Iehdl hl JTHHTE
ST SIS i ATl Seiehl Teh Beshigan &ld.
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S Sk et :_

TEEUTSIE UM’

1. e Tt -

2. gipacieht fuaest -
3.7 et -

1. (RR) & (rr) IT=M TshHel
e d F | fudie sgenferen
9 Tl o forgl.

2. F fudme  foge e 9
fE glepaod drem A
AAUYh Herd TUered e
g AU T Tehe

T 37T ?




TehEsht SRR feshwierest fqsreesht sRimrean F| fudidier smei fuses, et e 2idiet s7eft
HEeT= STULT BIe. AT STTH SUSTE! BId. JT STeTUT=A1 S Sigeh(ael YyRr 318l ail Tasufadm
T faes=n el S AU ATSTIE B, RO fUeest T ' feteuma yuret 9 e 3R &
GpTCIcal SBRIIET TTel Fra. fGeeert sEmrear F, fdidier snein g wem=an Femamges
[ECRETE RIS

F fudidiet e =R Yehrell JHeh TR admd. RY, Ry, rY, ry. A0l RY & ry & 3 P,
JHTIHTO TR

F fuelidier sirete Taher Hgd Ad degl gl Hamr fUelt (F ) fmior gid. 2 fudidier dadime
AU THHUT S 1A d I83 3. 187 S qecaTd ATSHITd qRitee 312 d YEE %Yl Hiedl 45d.
T Sl TFARISRIA =ehed feell 318, 4 TR G 9 4 Tohitel T AT HehiuId S
16 AT ST TIR B, 1 ieuasr=al THET diehe] heteh hdid (I58 3.187 )
ST 3. AT BRI YHEAT T T hedl Sgweh 3ed. gu=l dam U=
STRITETER AT &0 958 3. 187 I qercarsra ! Adfial.

mﬁiﬁﬁ (Genetic disorder)

ORI STUETHTIAYeS fohdl SehTdiel Scatiard-Tes fafor sireiel STTR Tevrs STafareh farehet
B, 91 fohe e U ST foha shAaRal, TUTEET=a TEIea W= @19 fohall cTel THTae
37eT Teudf=n |eTe Bl gt 318, duiehadl AERE! SR 7 ST fiehoraa sTfe,

HIVTETT 46 TOTER & 23 SIS ToedTd STHdTd. URETAT SIS 3R SATUT STThIHT AT
fafaear stad. a1 ST STHHT fooiel MTad. U=t 23 STeishl 22 e AfeiT TorET=n
AT T 1 AL foim Torga=ht 318, e € o 44 + xx o73f graadrd ot Jeued 44 + xy
SN ICERIG

qTEH Hea AT TG HehT= 4 A
TEUIer S gF TR Hifdel 37T
EE W I I STuwiE 3 weg

GITCP\@?:TI%H 1 2 3 4 5
A efidiel RN SE, @

formETie TR, TR STHO= Wﬁ 6 7 8 9 10 1 12

ThR (TUTE, AquTe) A1 el fomma

T @ Wmﬁ?ﬁwm 13 14 15 16 17 18

SATIOT T ehATT HY BId, § A&Td Ad.

19 20 21 22 23 fEn
N T T fei e /
16.8 AHATEAT AT UTEHTE TeriT
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Tt qetersmTT e

1. 350 fagm fohan HAlifoTehar (STS-A—HE8I0T : (46+ 1) 21301 TUREHTRI gt srawen)

TRETA  STEHIAge SeHau s fagm fohan
SNl & JUH holell URETE foehdt 3118, A1d qUrERE-EE
T 47 T ferrer. 2 ferepfiett greriedt 21 (wehferh famforerar
21) 3THE FEUIATA. 0T AT feehelia 7¥fehT=aT SRS &1 et e
21 ST UREATAT SIEISRIER Teh 3Tfeehel UG 318, TAMHes 731
VR 46 UaSt 47 TR feara. o7eft STeteh Sreral wiawe 9
IR TEATd. WA 1@ Geul, § Taid SEd 3edh df3rsed

e, 16.9 =134 figm anfem qe

SR AfSTSCIHE S I, TETE AH, TE AT, TGS A1, TS Uehd g&ai@!, Sierer foes o,
SATGHIEA I ST STHM 16 20 T T, JTeAT AE=AT ST HI T ST @ 318,

2. TR figm (- Hegn)

Ig9aard. R fagm fohar 44+X a1 fohrd Tt X URETd
ATl Heferd WiT fHeprl SiTeten STeeaT Uehel X TorgE SR
318 Tohal SHehTohgd Teha X UGS Hehiid Bid. 3797 femme
44+XX =1 Feordiuast 44+X oreft feordt o/, omen ferme
THTET T It Sielelt THeaTges e YSH-aH TEdTd.

3. FATETheeH HgM (FATETheed Haetn) : 44+ XXY

e ol TURET S STIETHT=Idyel 81 foehR Sevaal a1d JeNMed 44+xy B X U
T TS TUREAT= TRl H&AT 44+xxy 3T3M BId. AT TouTHE TURE TR TEEUTd STEArd o
&Y STCUTIh I STEATT ST TS THATd. 3T ST foehd el FeTsTheed fHgM T FgUrdrd.

T AR oI

T T AR Tsdg UrHier T AR T 2005 @ TSGR I8l A
MM 2013 UTET & H0ATd 37T 3772,

Trefior SA1OT IR0 AT SR Iewde dcdehd 1ohul hivl, fafaer IR q8@= T AR
Tt fresaul | TR e SN e 3 fafay Asr=an aTewiq ST STHeEeed <l &l
1 AR T 3fees .

16.10 =R figm =fera geren ga

189



. Ueh TR SCANTAATHS 2IUR AT (ThIh forepedt)

wEreat g (M) JIhMed Icaiadd g oIt ®Uat T Sehld gl o o
IEHEAT T Tholgeh Tk TEUIATd. AT Yehid AR 4000 FF 314k Al fashr wTgid sierat
I Y FATIEIATE THAT TSehR shided=ll SaTd SITE0l 3% ITehdld. 3131 Teh=al UM IeTe0!
ghoa—g U, THeE T, Fe@H T, BiHa feheHg, fehada A, (Srush aga) o
EIISTIEE (Y& W), IO, BT T, TTEIeIUT, ScaTe] 3TTed.

1. AUteRgHAT (Albinism) TUTh&dT 81 Th
SR forehm 2118, fereprme YRR Hetfam
3 R (TTgsd) TAN & Yhd ATEl. T,
o AT hd AT A4 AT qUfehdl T
Uik TT I 3TEdl. aUihale eIl
o feds 3nfor | Yrel 3T, Sl
A0 T[ATS STHATT HROT qRATiEhT

3T gfseedt A Sofeh .
16.11 SUTREAT AT GeTTel S8 & M

2. SrEAUH Uit (Rrshetee offAtHa)

gfer, E.0A.T, Seamdiamea Wea T hivTeTal STIE e searr=n TRumg T fohar fasr
Bromed g, feHiersa W wHdiel Fere M 3Tt Teurs Tefeiieh SATee B1. AT ST el
T AT HdeATE TeHrars =1 W= 1/ 3R geadl. IHS TAlled Teshuehra fogedehd!
STHAAT AT SRR TSI SAThRI=T Sal. A1 Terdian SRl JIginT o/ Teurard. a1 fashr
I ST fErretei=h STifeas arga Juar= swrismdr wil 8.

1 Feelia STehal ATed Teh U= 3ed! AT Id ST T =TT ITaard. TROTH] e g-amed
3TeYesl AHior il S0 SAMEwor |, g, BHEH, Joh, AGIAT gHI Uigdd. fHehardd TR
HIRT TR, THARUIAT Scb] Fehid Saeigod 1 STSIR Bidl. TS AT FEie qrelg! feeherdieried
foham aTEeh STHEITE AT JTUCAHT &1 AR 1S Iehdl. TS U fehetdiel dTgeh fehdl
THehaeeIeq ST STITIETd foaTs <reET.

/ﬁar«iﬁa‘ananﬁ TG ST ThR b

1. fowrama args STt (AS)HIER e ARG AR gen?
2. fTareme o /fufsa st (SS) T% 5
Rrerer@er Irar=h el a wem HESEI fereherded SFfHaT= gAn 2.5

TR S A, T gEn, s AN T W0 IE gar 21 g

o1 B, T o Wieher Tad 201, AT S Torspeae e ST gurferd 3TRd. AT
qTT TV, Aaeht ekl J0T, =g feast fegmr, Torevidier 11 fNieg=n wamEs gal.

TEATeATE THTOT S Eror,
N\ L J
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Tl HUT o AUTHUT ST |
Rrererae sterERr fREEm

HTERUT

16.12 fErere@e
forererae g1 3TN Y&iet TR gl
Hehd fog AA = @ (Normal), AS = =a@es (Carrier), SS = faf2a (Sufferer)

AH | e h TorreEe stuc i

1 AA AA | 3TE 9 9 TEE I ST O Ed 379y R S Il

2 AA TeRan | AS fehan | 3172 9 sr€icr I10eh! Ueh BT o Ueh dT8eh 3THA™ 50% 3T9c a1
AS AA | 50% 19 & 18k STl AT

3 AA TeRan | SS fehan | 312 9 a€ier JUht U AT 9 U ifsd Hea™ gd 3 aTEsh

SS AA | B,
4 AS AS |[3TE 9 9T U T A 25% "W, 25% difsd 9 50%
T I THTAT At i
5 AS Teran | SS fehan | 3118 9 aier J1dh! Ueh e 9 Ueh difed 3™ 50% 918w 9 50%
SS AS | FiE U ST A,
6 SS SS |31 9 9 qreet fifsq tEeu® gd e difsa = Idfia.

foreree fem - Teda ST iR STatd @d fregT Sviera fsheraet et sraum
Tregfaferdt Ceeel Fiaem Mg, T8 T g IfSTegl SOTeTd IS SoaebiE ™ & Hivad
gt =t v Ad.

IUTTAAT

1. 1 SIS SSHcaTeA 91 UehT= HILIHTT SR gidl. T
TS fehal TR 94 T SR Srariia! quTevft s
2IC]H

2. Toopoee ae® / fifed =i o= amesw/ difed
RIS T T3,

3. Toercaa el sFeiiA TS Tk wifeteh e Mt

Hard . 16.13 Rrerer@ier anfera gemren g
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. AEh(UTRTA farehet
TIhUTehd e S1.TH. T XU Sgeha! SCAE-T Gy g1 YIehdTd. YUT foreh¥d BiaTT Seuefiehg=
TAHIUTERT UG THAT AT ThR ISHAUR FIehR har HIdshga Hadian Medrd. wet! Tgafeh

JIATThel & TR b= 3eTat oTTR.
B. FEAIhIA SCUNTAATH BIUT=T fashell (Sgaechia farehet)

&l AT THMAT SITed TIHMEN Tl Tgd 3MeAHes foshe! Igwadrd. 319N Sgdeh i
THIGEAAE STHRTER HTSETS[=AT TN Heehi= IR TeeTges fashri= s ared. 3
AT STTEBT=AT forehell AT TehR=AT 3R, STH GHITATA 3118, GHITATAH 2163, STetrel Hehle, Tai=al
HUITAA 1Y cATEl. ATERIS HYHE, TS, TEAThR, GHI, ATeYddl ¢ fohie! agaeha 3Tmed.
SgHChY Toehd] Hea=al ATHATIhd=a1 STeh{qaHTel ddrdd Jebd ATald. TATeRul, SfeRiel, o1
3T ST G AT Y I[ATI AT TRUTHT o1 g9,

ARG HaH 9 Uvliei A a1e (SHehtiT) Hgaael

TR T qEEGAT AR GEAH  HOATER! AT
THBUITHIS HTdHT feHard. hivrears! feudidier damge= verd 2
et T Shtard. fodt, e quamme T=H iR g
TR, TATe NI Se5oTe Bl ATV Wishe] AT, STTTEHUAHTES
TheAge S 3Te¥esl fHHiv Bidl. q8 STgA FH g,
SreepTion SihRIeE, $FFH, dis, T, U], @gus,

UM 915 giom qargRdid Fenida’ a1 ueshme
Frara. Fepidien weaerd o afte Sareeser geafom g,
A3 U= U BIATd. TeUlere UH-1 HITSTIAT I3 TS
el

TR e qifed, S, Tediane B,
e AHTES, Mo, TohleRiiauss IHRE! diheRh
T AHA. IS ARG Uef fawsE 3Igwed. JemEEn
&N IS HUMH GO0 WeIeT T8, IS PwpHTdd
HHUTT BT, e o A= et <eesd STHAHT e e ([ e Eae
S WA I QAT Sl G G S, S | ooy /e wrwram
A= BehtT, SfSeeTy o IAHTR ES WHATd. T PRI | et oyl & demaiedie
T HURTA STl ST T EHTTH o e 8 oISt ™ | wifirq gy =aT,

Yo TTesld.
S (G 4
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1.

ST Feven AR e gt fr
Eleole Uk

(a1, Wffeh USH, 3Tifeh USTH,
TR, E.TA.T, R, FIF)

ooooooooo

TogH 9RO gk
B B,
ERIC C R (o RIS f e
.
3. TECHIGTSA ... sk fmfor
BT Hsflaridier $g SR SFard
TIERIUT fetgt

3. St Uyt Icak U1 ITsaTa forat.

3. URE RN B g AH T YR
TS .

1. €10, T, W[ =T TS .

3. LU TR fufdmen samver e
B1S Sohel FTaTed o Hd ST hl.

3 IMUAU. = WE, S 9 ThR T
.

3. TS 99 9 T AT T TR
01 T TS 3R ?

TATEII
4.

oS Hitge foTat.
3. B9 fHgM/ wnferesdr

1. TSI forepeft
3. fheroma ifafyst w9 SurEsT

5. 1, 99 ST YUY hT Telel 31T ?
A | &
AT 44+ xxy | Edst e, UTet e

SIECIRED

et

YA 454X Y TSIHETH TEara

JUIhgIAdT | TqehioreRT | T ISmAem FHaTd
ferepelt

chfigm |wguehm |y foshfed gamn &
focpedt | forepeft fomifor &1

FATSTHECY | ThTIh 1T | TR TehlsreT

6. TgEaY ford

IUShH :

193

A 44+ X T RIEZT: 1 44 + XXY 1 ..ol
AT, 3:1 ThHHRL 22 9:3:30eueennn.nn.
3.%’&'[:2#(%@?::3‘6‘3: ........
agales  foepdien wifgdem  enam
e TR .

STgfereh ferepet

AT T4 ITIL Ueh Power
Point Presentation T3 & =l

TSR] .
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17. ST ™

> Fdl — T Sl A O Felt > Focll T2

> Sl e > VIdTYYeh S

1. gt 3Tavdeh 3130 R ST FEhTHThd TR ITSe] SITdTd ?

2. GStla=at IR HETcH d hiITcHeh dgMTd Ag Usheh ShiUld 313 ?
Fdl (Tissue)

STHISTHIEAT TS FS(amed STEvTeh ol ¥ il T URfidicd 37T IR qTSdTd JuT SgaEy
Tolg g gUsii 3Ted. W o=l I fafay SRl sefl 91 geard ? I fafay SRl 9r
TS IRITe U= TTe Uehal 3.

AW > g D TR D> UG > UISAYEAh &1 5hH ABE T dredl 7

TEYHTY Ho(eT=aT I Tee-al UshT Taf3Tse shAM Bid. J1aehl U3t o o=l 3mmes =t 3Ties
Tl oMefi= h& Bdcial 3718,

T fafvre el aRuamETdl TR STt TRHREAT USiiean SHETer il TguiaTd. SguRi
TSiiarea IERId Aral Ueft srEard. A1 uefie TerTera faumTel Serel ST Yok e vEne fafirse
I Bl 3aT., AT IR R Mo - Rl entonge v gra=ell & Ihal. aX
eI Fagl Sl 99 F T I8 WA Hel ARl shidrd. aefiet Sftmeryut @ @
T ST fa9TToft SiTea IR Td s Teied & gidTd.

Fidiel TR
| I |
T Il (Simple Tissue) STt St (Complex Tissue)
3., T ST Het, ST JTHATA. 3., TT0AT T, Feqdica
T et STaTfE= 9 Wafg-n

TR0, e 3 yoft T siiwe 9 %0 IR SR # 7

el TR ST =T g Sl AT SR VAT STHATA. hial nd e Jd U=ft srEara
T T SR AT TS 8. I 916 o=l IL=AT 3l feehmi= gid, 5 favmsres
Sl AT, IT0AET 31, FHam 9 Sigier nyvamErd gdd gl e TR S AT STEeH
AT Sordl] TRST ST STEA ATIT T FEATS Sl fofad U TR SATele TEard. JTvareh 916
gd TR THEH Bid F Ir=aTd faTstes /SAfarsies Sl 318 9T T9dTd. 8o a9ead! 9 Joft

I ITATTEHAT Th AT Il R STEdTd.
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qTuft It (Animal Tissue)

FeEmEn | stuc gy, waaife=, ST B STed SUCHTAT i feHd ATald ?

IO IR 3 AT R 3
Tehal A3 1Y hid STHAT. HFBH,
JEHToTehT 3T 3Terd <hia! faf3rse

e e @ Reficheomgs R s
YOO ™ YR uTedd.  fafae
TR Sl TeEmed  fafae
Y] R Hid  FAEAE. AT

FRTER FHfi= SIS ThRIA
TeRTOT hed TR
TToft S STTRE Ictl, TSI

Set, TR Kl F =d1 Hdl & TqE@
T A = Fiell AR Feft

17.1 9ol Sdiel IR

T 3T T Rt ? ~

SRR THRGEHT SIS reli= Th TR TR, T [T Tehl ARG U1 WITTTHS
TeTfed BId 9 3T eI 98T hid. Iel. 1 ATFEs o diehgedi gd Usliehe I8 hid.
TSI IR §d WRTHE TR0 SO <TehTe, UeTeii= Jarhlehe ScHSHTETS! a8 hid.

N J

fereTrer T qurea desaTarean T caee fAiequr shil. TehiehT
Heg fohed STl =ehiHl, TehiH] TR feHel 17

AT St (Epithelial Tissue)

IO YRS EeTeh STTEUTHT ‘STt St FguTdTd. 3T el Usft UehHehi-T e fashecten
T TGS YA TR ATEesdTd. IO T s UTEUIT=AT hiTcATa! Tereiet ATeft AfE Sdi=r
AT HUST ANTAL SR Kl U=fl =1 @Tel! STled] 3at 3=l YRR JqHd Jed
ATTEAT FATCHT STEATA. =, ST T Te T, WadTg-rel T, FEHET I ITIehleI= &R, $eTe!
SRR Sl TITET Sl 3THaT.

Figo wu

— ‘ e fafay steae 9 SRaEe TS S9var i i i ?
w7
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Rl GGl 3 @B ? TEY F
TTA qegeh! qi, =il | UTdes, S, el Teh YTt
JATHE LCREITEI EECRIRNIE] & L.
(Squamous FEHHTATA IR ge
epithelium ) a@qﬁm A= (3TER)

FATIe TS,

AN gegeht Sl Ui URIGR Uk | ST S
SANTER RIS 3TH 3 M TGol, TR0
(Stratified Cul
epithelium)
Tforet AfER T AT EaT | efimed M, 9
(Glandular LEIEERHBIE] yoTsAe fehar
epithelium) e JEreht A E9 SS9l

.
whe SATASAT=, WIETENET 39 | ITerehid |avl,
AL ST U3, SO R | qivgeaT
(Columnar AT A T TrAuTT=a faehmofl | 2Twor o,
epithelium) Er IR IIGR

Usfi=an g==n

.
Tmh FCRERIIE]] U ARG | I g |
(Ciliated ST ST, THeh JTEATA. 41 Y& @oheld
Epithelium) PEE R

TTeheaT vl

TS EEEZINCaH EEIETIRE T SUgeR
AER Aresuef} Heh T,
(Cuboidal Tes S0
epithelium)

T Sk AT, | STRE el 31 T Indl T 37734 7

T HEAHEEEY] I Yo JEHeei=a AedH e w1,
qreTe S feHat 7

Torfarer wepre=an, forfay Tren 9 sTTerrT=an U3t I Teha fiEesciedn 3Ted, TauS T 81 Ueh STied
S ThT 3TR.

Feo wa
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FASH Fdt (Connective Tissue) : IR AR WWWT@@HQH Sl FEUTS TS Sl AT
et Uefie AT HAEL ST AT Hiehos=l ST STTHTEh 3THA. 7 U T6d, Seiaged fohal

U gaey 3THdTd.
TS Srelel TehR
TR STt TS SATEBATA ? EE &
@ Blood SfeEd TERERY | TEgaTd afed Hiferero,
TEIq TRV, TIvehged, Heh
FERICSEANETEC) g 3catod
TRfeifereh! Toe gaEd | vere o
IPIRE) .
Lymph gHadret %9 I v FSRHOTITE
TekToh (UTehT o ZoI&Y IR GO
YT ETUl
Toet ot g R | fafay yehrea Saer | SATafeam
Areolar T 3T usft, SefEre JTTYT .
tissue THRETGATeAT | STHRh, Ta=eh o,
TSN
T EETe g Hefie™ WoicaT Uit | SSraried, Selt
et A STTFATHT | SITaRET Mg | Jeawl, fey
Adipose TS q-qef:\:naaﬁ
tissue 390,
et/ Tk, &M, Ut 9 GqHY, AR | TS ISSH
Sl T, SICTERET Mg | TeaTesid hiul.
Cartilage FEIE RN ED] TTIIMT ATHR
T ST .
FTeeft YUt IR ST HITheITE | IR 96
6] faftme ErHedl | Scien SET ST | STeRIeiHT STER
Bones (|mTET) T AT AETEeH | <l BTeraTed 1|
(arfeemusfl)  AremeA | Hed U,
wdotedn usf STeET TET0T
.
RG] FreAT=A1 foshrfl | FREsS] - a5, R -
Tendons TG 9 HHI Aa=th | TR TSR
T AfeyEy arfeeree - srfasm e,
Ligaments NECIEICREE AfEy - g
TTS SISl
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1. T AU SNk SR ST Tk o AT ?

I 1% T,

FW (Muscular Tissue)

2. TT2 T GHEAT AA EA ?

g BT ShITIq] Je3d. GeT=dl aiid d @ieia H= e &4, g

HEA UET.

T e I-al A R e 6. €9 hdl I™ TSR arehad w4,

e BTaT oA deb! iTetel TR STgha d R Tehtu SToTee o ?
7 3o forferefientor SaT=amged gid o fafsrse yehre wehr=l TRATTET TRE F SRRt

AT, S A1 FRACeAT e YR S-oied STHdTd. I1 URfidicl Hehret STeAT=a e 9

Trfrefiertonyge’ FrRE gre=Te 2.
S TR
e T, YR T, EECRSIER
(Striated Muscles) (Non striated muscles) (Cardiac muscles )
wgH | o
Usft - Aiwe, TSNATHR, SIgl ki fgesea, weH TSATHN, MTE & Tehehgeh!
STIMTE I Fgehgehl Usft TG I Tehehgeh! Ueft usft

TEY — I FRE TES 9 ftheh
U2 TEATd. BIESHT ASerat

TEY - TTES d fthashe Ul
AT

WEY - EYE e 9 Theh
U2 AEATd. TeT &1 TR

ST T “ShehTed TR FTSHT STTSeiel THTd. AT TREAT | SFeiel 78d. AT S R=A
FRUIAT. AT HRE] g FITETCoR AT AV T8 | STer=et{or STl =T 8.
ST THTHR B TV AT | TRv A SR T A T TEHA AT
S =R | R R I TEUATd. =TT, frferet g stEama.
TEHRIGTE-ATHE STHATd.
ETAUT EeTa0, LT, Sietol &=l | UTovie SUE—3iY, TeaNTiqd | Ters 3figer o Rrfiefent
e - Rrforefientor agaum
R
NS Sfaar,  JoHEETAT YETHUSHTE TR VT Yehel STHATd ?

2 g HU 9 B! TR fafay s Toet w 1 @1 Aieal. a8,
e Ul TEeh, §Teh, AT 3T 3T-eh T&q 7 TTadTal herd T 3TTe3@Ul JraTel

EEK,
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A&t (Nervous Tissue)
0T Ueh TR ATel STSE! , STHTEE TR Fo

AU UeTe M@, 3Tefl HIHE! qrel TaH id TEre |
FTETS! STICHATAT ShIVT HEd hid ?

o9t &g, 9|, T AT SR Hral IS Jererg <ot At

IEITUA B9 & o 3G AT SERT=AT ThT AT
N TR 0 A S e e R e
AT TR, Teieh arasi=n Uefiehr’ g1 J& I 7l — WviwE
M hgeh 9 URMiged 3THd. USRI 3 TGS dq.
eTerel STHaTd, e JieteRt FBUATd. Teh aq 7T @d A
ITTAl; AT A TEUIATd. Tl <Jamsii=l el U —————— s
HieTRld 375 FTehd. 3T+ AT TS S IgaR SIS AT
<at (Nerve) S9d. Hg, HeTsS] & THNHT ToRATA =Tl STes
1 fehmll =dsdl AEsdrd. Jdrad! d HREd! Jr=al
Tora wred.

17.2 AT : AdTSre Ueheh
A Focll (Plant Tissue)

1. ITofl & St AT ATl Hecl = BTk hivdT ?
S IS 5 rerdteft qre wrficr=an e Teprofi o1 2 st 7

A CTEFCATIHIY  Tish AR
T U Tceh! Ueh ohicT 3T T+ 3T sh shicT= dear=
T ITOT gSoTet TR, Tigedt, ga=a & faa=
T el A1 i qeste el T Ao
e, = feersil ge=a AU () i
o3 gHR 1 Trft shraT.

3 - TS HIS[ JETSHT! qoreaITd A6t hl.

17.3 HigaTed HBTAH F56
el femm 1 feaw 2 feaw 3 feaw 4 feaa s
A - A
RIRNIE ]
1. SHIVTCT ShicATAT GeaTe! ATe STed 378 ? T ?
2. QH=1 AU (§) HedT=l T ol Teel! STETel ?

199



faTsht 3t (Meristem Tissue)

AT AT S Teh VRIS ST favTSt S iged o WITIa J1¢ & 3T8d. g1 e usfid
3% hgeh, GIE SITAGed d WA UTdes URA e ehT 3TE 1 QIeiaTe Taciedl ST9amd. a1 Ueine sgar
TeferrenT TErara. = Usft stfaer foramsiier srdTa. aeudi=h aTe st g favTsft Hdie Tgcar ®rl 318,
TSt Sact SIvTeT AT 378 ATHER T EiearsdTol i JehR gedTd.

3ATehetl

<

WM Hrf

g st 3t @B 9 LRGSR CICIE N
QST <IhTI STHAM.

AT [T St : U= | iR 9T U, U 9
CITAT 9 hicAT=a1 AaRit Garre A .

uryd fawsh ot q@ e o WIS B & &1
QIST=AT UIRe WA Elce

17.4 FFEdiAefier fawTsit Sdie 2=

TR Fdt (Permanent Tissue)

faraTsht Sadi=an Tefifaarsiam TR Smeresn Fefia veht quf ardnat sudie fewmft war fafire wri
HE ANTATT ST TATIeB! AT FIHTSH &1 T STRMHRR FHIEHEE SRR, Thd! 9 B G
AT UishaE faseR (Differentiation) Tavrara a o7en fawdia wefiargy womh St sHara. Tumfh
St a1 T Tl et  Afeet T Sl ST g TehREAT 1.
XA TARR el (Simple Permanent Tissues)

T TehT FehTTedT Ui+ SdTd. = ShRIHR o= J&id TR 3TTed.

‘{‘%ﬁﬂ'ﬁ'&l It (Epidermis)

HEA L.

=§rafl, ofieft fSham SIvIad) O wEd U S S 9 ged 3
T(ene ISl shi JeheaTRIsR o1 THT= TRERIeh 91 fog anrd. fawea &t
TS ATTeS! hed GBI AT WigeAT=1 foedt gravma 1 fife 341, shrevediat
T ITETE THEA feTaR 3TesTeeh i a1 d Jeueeii<dn e T
g .

FAETATT TYUT YA &1 URM=AT Toht= SR SHcTaT STl A1 el
T Teh HaT X TR Bral. @Ig F A=Al fca=el ‘Fiha’ g

17.5 o e s SOTIC S ST TS WTettet WK et woft T Jered ST
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TIA TUTRA el TR (Types of Simple Permanent Tissues)

Fdie A H@W‘ﬁ (Parenchyma) P@W‘ﬁ (Collenchyma) @Wﬁ (Sclerenchyma)
STl AR G feferent e AT A
e | | / —
e |
&yﬁﬁm /
gﬁam/ feafgerm e fufen
uyfie Ty | Irdes usfifufeaent, awusfi | oee U, Aegai a8 | gl Ik fHgesen
ehcsl] ST fofad U=l | U Y shiT=aieit S8 | dqee & Ha usf,
EINERIRNIIERAE usfifurfedaena o’ &t
aa usft ugre
ACD e, @Ie, UM, Bol, B3 d I <3, @Ig, Biel | @I, I 31,
IERIRERCCREIR) T BT o wwdior e,
T3 STl JTeRT
EIp] TTehes=IT ST WO, SATYR <0, | AT Aa=iehdl 9 STIIST ORI
3 TT3a0 TR el EEERIK]
ELIE ERA It - TS g S,
TS HYCTYUT ShidTd.
TG Tl - TAH AT
Qe 9 I JHT U0 Hed
<h{dld.
T TARR e TR (Types of Complex Permanent Tissues)
TR A | SerantE (Xylem) @arteft (Phloem)
et
Tt SATUT AfeTent
q« wguvh
Aaledt et
Tt SiTe ferefi=an ga Uefiured ol | Uefiged st e Uiy sHeien
e .
oyiie wekR | anfefeet, arfeean @ dq - ga Usfi TTBUHTAhT, TEUSH, Tt Jel Sl -
STeAaTTe 7et St forera aeft e ueft, TEae aq - ga u=h
w THHHMT ATSTedT TSATHRE! TET | TohHBHT AISeiedT T3, TS Iehll d

.
318, o & @S 98 ETeld
= TeRIA= .

ST SATEATS I8 S=AT 9 W1 fes

<p{dld.
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eftar=an RIS el e Usft quiem (Totipotent) AT 3UeTeh ATATERY aal @€ AT
UM e U1 TSfia IR B1s Sehd . URT<AT A1 qUIIHTE a8 cTd e Sigeh HETid SerEmi-e
TTShATET ST S 3Tk Scad Y=l & A4k Icdre qur=1 fushr=l fafay amor o sHmaT=a Fefiq
ySTett, Terferer ot =i A e Ad @ TS AeTd 37T 9 AN 4& Waaas e 367 STal.

ECGERIC] (Biotechnology)

“Tafites TureTefafta T TuTeH ST e gt e gToft I Icdcdt AT aARHE
HEd ST T8, A hEeT=a1 3ECH TSamed HEHNT T S 9 Tl geqd IR
SHUUATSAT TSk SR 3T FEUATd. AT TAHIG Sqehidl SAtsaitent (Genetic Engineering) 3
Tt WaeA (Tissue Culture) 3T gieal T THTAY Frdl. AT ITAN THEAH TS e 3edared,
AT JSATAHES UM, JATGR0fT 197 T8 SH0ATAT &0dd a1e, Agi-iHdt, S=Hefd I fieM,
SIS T, ShehtNT TRNEH, JANTSTGd hiH o, Fal G L0l A7 &=1d g1d 3773,

Tl GagA (Tissue Culture)

- femrdiel sTERE S g o/ IeiEd) GoarREl R, !
HEATE | oy shren 7 shivren orean qeerlieh & 9 wirerren 7

T HTSER 2-3
JETSTT T A
ST Bl ATl et
uTfgeft Tadiere. 3 &y
T I I ?

A, ST
Hedld AU Th
JTCATYHeh 3 qTgal.

17.6 SIGad ; ot I F TER U It

“Feftar=aT YETER dveh 9 fsiqes AreTd e usft foher Sdfi=h are wor an e St
I TEUTATA. STTIhTA Sl TaeiH T Tehl USfTam foha SHeftdTe ol |siia fohféa et Sl

Sl FALATETS ST TT¥eh o Hofl OUTR TETE GIEd, TAEY ohal STTRIRT TR shoret
ST HTEaH STl .

IS Aifed! SUN0T G
QAT FehdC ST ITIX Thied Jrdll e I X HIEd] ITod Shie ST AT IehuT &,

www.britannica.com/science/tissue—culture
www.encyclopedia.com/plants and animals/agriculture and horticulture
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HITSUHITT
Hia e
iR
s TEHRR
RITSUIHITT
WIE-JARY
T /faarem /agfasm

17.7 St @agATde fafaer afskan

AT Il SATLATIAT STAA TG

1. U= U Ay §9cd gsgd Seh  gUTid 9
(Genetically Modified Crops) FHIUT <hel SITd 3ATed. Sgal
31" 9197 i STeesd ATEId. FguIeiel el ST iR
o e STaTd. 31 SediHe FRRTe 3ugeR Turad Hehid
EISIGIGH

2. ITATeRU 107 e hivgT= &HdT — Hdc SR dT9qH,
A & Gob ThIeB, TGId SN @ Hel ATATeRU AT0T it
EfTeh TSI T e Wehd ATgHd, 901 GM gaTiRa Seid! |71
FTIhI HITCATET Ficrha TRICT aTeard.

3. Jugdl e, TS, THRIHS qUMATEIh T TfdehR Huam=
AT I JATHHE STHI STk, highT3Ieh, qUMHTITH
ST ETceh TR 99 2TeadT A,

4. GM T fermoriges fuesi=an Trareia o 21d 9 ureaid
91E BId.

203

U= s

WEfeh HTUH T
(1904-1993) 7 fofew
TR g, usf 9
Sl IER 96 B
Ihd B o ey .
TEE A IS
Tt Usft ShTes= higd
TN UiNeh  HTEIHTT
JIeacdl 9 Ucdsh USHeY
Tyt et fmfor s

AT 3TEd T8 oey el
\ J




IAeRtl ool Aied SHIUTER GM fieh =d 311ea, feasifce™ wm=an
AMEE &9 dled AR, IT9 IdTed Uik Wl (High Yielding
Varieties) %!, Hel, WA, S, HATEM, 2Hel, IqH, HHEG,
arft, 9ug, e, e, dERg, Mg S fUshi=a GM STt 3ucted
TR, ATHhT hTaHEN SHISUHh Thel YTV shel 3777, IETEUMY,

3TN Tl HAToTEI— fuehr=ht fermor feior gia e Svrdier

Heht : MON 810, MON 863
TR : A
W:WT@H,
e : faftess Mes
ey : JuTreft

H9H : §f1.81. Hied
3T e el FAYTAT HILHTGT ENAshIdl T80 Bid 3118 9 WRATHREAT S Alha@=a
LETAT P& ST STt HLoT T Fereell 71 3.

\szh*a 1.

/—m%zﬁ_&lm_\

TN ShivTshivTe
Ut Sgeh  gaTid
STt ST SIard AT
Hifee et s A1) .
GM Ty dHaER o1
TR hrEl  Wfdehd
gy BidTd hi? ATTEl

J

qoA] TS es, Webades guel Ead = UuaTieshl A ohil. TRER a1g
et gy, PO B, SIS, AT 1S AR T TR K70 peftmregd wforsana

ShTE! IS i ITehTe Al ? ITek for=I .

ISAAREAT, AUATIEHT & TR0 ST ST SuASH

(Application of Biotechnology in Floriculture, Nurseries and Forestry)

AT HISHIT SHTOTTER ST SIS0, IS SAHATeR JETRIT0T et S TR HL0l, T IO STt
JTesSiaH il AT He IEANTHIST YaTieshe! TS 3T8d. TTETS! HigaT H&d- U qLaTe ARTard. Sl

I T ST e U SIS0 BT IS HIICRN 3Ld.

1.

FAFaUTe Ichse T P, Hed
JUIT=T ST HISTT THIUMER aIR
AT AdTd.

. ! SHIAEL U1 9T¢ SMeied St

Tezard.

. e AT TEe fohe wstom=n

o qEen Tfid ITdiE 3caTed
Ui T T = foren &oid e,
TUT Sclt G T = i T
319 B,

. IEeTFemel  Usft aead oM

AT ¥k WIEIH o I IMThNh
GETSTATITET FEu Tfer hHl @i
a1 3. Y Hia yHoneR ot ffid
AT TR BRI 3Tl

1
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. IThY Hifgcd 9 QA= 9L v il Jesld HiddT G- U= ffdd gra.

6. St HaHH, SR guTia gegd ffifa aaeudt sger e dra. Tt Sdin gasdam

ThresTerett T forTo-Tad Sar.

. ORI TSEdH §H / 3114k ST Heht I8 TR sholedl YOI hial hiUTH! qui 9T BId ATel,

TUT St Garei e ffgerd 9re 2.

. G o ATHRIY Bl ATeACTed Sed] 3l HEEHT U ATead o=l Afedea M Tl Ad.

T T FAEA = 9T & forT Sncll FaeT GUiard S o1 SISl 1T Shid d.
B BId ST HeHTdTel S Hae 3 ST SUNT. Jeid gecdd A9 STuft T8 JeereheieaTa
T BIOTT ST STEATHUIR SR

S Bieh =TT,
TETeehT IEATTIA STV hIvTEhRIvTd 3G forehf&rd 81 Irehard ?
T @ GeRTehi<T SiaTeT sheleaiat T gedimed foies! fesfauamandt shvmehuren faenmft
T <01 TEd HLATd ?

T CIeg! ST TehHehTel) shid HeY 3773 ?

Elj@ WR—ieA (Agro Tourism)

Qe S 3udsa

AT Tt Uied hg & ToAM
ICITE ST B I TR, el
TIHH BoTes, HedHe, WHE!
e, e, shwef) sEadt, a=h
TSI THTOER UATH T hefl ST
TATh] HIEl TehEl T quiael
ITead WA Ted g TR

AT Id.

17.9 Fiueie hgTiict Thidt Feogme

a1re, e, O, TR, HidThes 9 3t I TSI Heags

e UM & T < -Toreeft g8

I 3ATE I FAATS

BAITEUE T (Butterfly Garden)— SHTeT BeATal Helara] JdTd 791 EUTE! SISt a1
afyeft ST s

TR @d |/ hISATRIeh Il 99 7 Hidl dleadiedT (Hicd) WIS, had.

33T SATRYU! STETICAT TSehTf TRieeh el TieTHTS! Hic T Aard. AT foshruft Y, WIS, %es

I fersht 3Tferes e ¢ wehd.

e %ﬂ g ST www.ecotourdirectory.com/agrotourism

www.agrotourism.in

205



AR HaE™
Fdieror =0 9 o= .

A Wﬁiﬂ (Animal Husbandry)

=T Tacs=a1 Y TMeaTd He ol 9 gerd
it =

TST TS ST (TS -TeRie ) e 9 =
faforg ST, T g 3cuTed, Tl TS,
AT ST Shieasi] HUATETST Fleleied 3UTH.

AT ST GY IcATGA o <A1 HHTd HiHh
TR HGd BIVATHIS! TR[ATCH shel SITd. S g8 QUM
S, Teeil qo= A AU 9, 18 TS,

Hifgare, fadh, it q8= o Sud, oo,
fecam o et an <eft s a <, sre feag, giereen
1 ol M TR g ScAETETS! HAAT. gu
3=d 9 T IcUTGH [HeBTe UL T[T hicssi! Bl
AT TR,

1. THTHE STTaeeh= FHTCE STHA] FHd TER
T, T TSI Shiga 1, I d T

qToft &I,

2. TG T, SIS d gaRi STHTET, MSTe
Td T,

3. T fRfiraaer trafasees @9 e Se.

wfich forean.
1. ‘vAdshidl’ FEUS 1 ? o=l S i ? =1
SIS ShIVId BT 3T ?
2. UEEHATSeEe Afeeh AT fesan.

3. =it qe foreeft Mumed G wEd fehdt
HIcaTGT 2ld A= Internet S Afge
iz,
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311, hahedred (Poultry Farming)

1€ 9 T U higeai= TNl F g <hefl STd T8 HagheuTer FEurdrd.

ST AT AT & SRl ST WeE ST i< Hehtqy o3 At forehféd shivammt geid
I AT, FANTEAT U= fUeet Hic T@d Hestell, SIeq arau T AT &adl, S

3 -ITUTCATT SIS AT S{TaT, 3G,

1Sl 9 WIE e |Ie! UTvaTd AUTAT higeai=dl Sl <&IE TS 18, 3 TRIRR, WRHSY

eh, Soieh Ueh &I TR

wad

ERE

STE UM hiwSTT

HTE SUT=AT shisrS=T

TR, oI, SFhHT, TEH

SEAT, AN, hif, 3T

3. Wi\ I (Sericulture)

Wi IcqrearEet Wim freg (9am) aresat
JETdt wEie SR gal. Efm e
Sfiaeshd 3t - TR - HW - qaT &=
IR IEEAT AT, WIEH HTdeielt goml et
AN IS IS HI5 HHI heAl STl
IS SATATd. et I @IS 3Tes=I oy
B, 3-4 3T TH WleedHal e5=I1 qai=a
HTETITE LRIt dq Sal. 8 aq Fad: Hiad! TeTe3d
37! LRMHEIY TR L . BT 1Y GSTTATHIL fehell
AT STEI.

T DI IheSAT YIUITd TTehel AT, IHeST
TV hINTdIeT e TR o WfHcq & BT,
@ HISed HT=ATeR TfshaT s i arT fiesaan
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ST 1% T,

qrodTd <hl ZTehdTd ¢

TJTEII

. T Tedieh [ ok 3Te. I faemidien

Tk ekl S 913 ey ot sRisR e Ol

ferat.

3. ITHTHTIINEY T TeZoh! TTE Sncll
3.

3. JFhmE Ty SRR Sl 7.

3. g SETIdT T Hed hid.

3. gl TR eHftes T Sd
TEUIAT.

T, ¢ Hamed giaged 1.

. T 7 FHUTN I6g AIBET T il

forer.

3. @i, EElel, gehdl, oSt
el

3. AT, TR, Farad, SAee=n

3. e, ITERfl, TGS, B6d T,

3. TR T et AT SISV Shcl.
3. LIl Sl ITEauT Sdl.
3. Qi B aeeuR] Sl

. e fora.

AL A Sl o ST el

. o

31, TawTstt 3.

3. SAa L.

3. YEZehl HI1Y,

3. SAeh HaE .
3. SR SAATHEA.
3. & e
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Wi ferear=a SRITdia e a1e It groasTei= iy e

6. JAGAATH T HE o TIE  HEA
JAAAATATT Il STAEATYATER  STAAT
RUTH STEI0T TIE <R
SEAATAHED IV GH HE&H T AT
AT ? T ?

‘Pt wHied A fvETeR e Tl wEd
I AR STHUT=N et geied
TYBTIT Tehed foI2T. @1 aFtia Tremed
TS 0.

Tl TEUN I g ANE Il wadd g
HeheUT TIE .

HE g UYIEA SR, A1 areRTedn S
TRt forgt,

10.

IUshH

1. porratre fafaerafosdt sifere orfedt
fiesqy que wed pauTE® 3

TIR U 3WA @ M HUd AN
Freft foreg Afeet fieza.

2. HYATHHT ITeH hgld Ue <A Hifeedt
firesan.

AR A

-

FEPENJ




C 18. rererTot et : gfeoft )
> TR &Y > gfauit 3 gfaviia TR
> RIS Gevll > WA SiaRer JTEE g (36)

1. ST T TR TTHEY HI Hleh 3R ?

o * 2. e e TEus i ? I R Hacd 3778 7

HR T HITITET HHaH T3 AT =1 SRR 95, TRehhe HAgaT qTaTael geard
el HIEAT SIBTHT shetel] &Il STUT STHIE Shed-TRIaRd! AT HIGTEATH T SIS [GHUR ThTST
[T SO SR Shel. SRR qr=re, Tersr=h feordt hTesTIaR sigetd AT a1 feerefi= Sfor
TSR IRl HaY T8 g AT AT AT, IAAETS! SHgashre HTfgd! SATEavIeh THH §
STTRIICE ATl ITANTT U AR, T oot eafadirgeen feemezieh Fau[ STl g AR,
TRt O v Sietesn 3T Eed YT Ic IMYUITETd! HHETE Y8UE g® Hel. Wi
SR Ug STET AR 14k Tae3 IEUATETS! TTE hividal TR0 JUTTeY Tegd.

W@Wgﬁ”ﬁﬁ?ﬂ'ﬁw400 4 U= I )
st geffor dERE S v T TR HOMAT F4 faost o geies™ 1608
AP ITE A TS AT | 1) 2 it ehiepTerme et e geeht o Siies
A S S A A AT | gy aqreny ity e @ il gt A Shefl. @HE
e Tl fo smege 9 | 1609 ey dferfreiiy g R e foen SwE
e e 7 -GS | ifyre qR st SRA 3 AT @A S,

TR U I qIFH TS AT o Hadt o TR 4 SuTE, gl S S
ST ggd ST, A HREVTEE | giver wrarat.

gfelvfi=n IwATT el Sral. W T
gfeufiea wERAH  SrEsRTE YOl
e =@ A wr EHE™
fieomaEl e gt W
TR AT 7 STABIATTR! Gfeivfl
SUREAT Sdid 17 WM 3h
medadmmiia fos™ o =1 ure
STITHVIR TR,

TR fafae u

RIS TEUTS farea arehial TRl ST aTetiat (Wavelength) BT SehTeTT=I Teh TUTEH 3172, ST
TehRTITTE TUTETs! S/9e3TE 400 nm d 800 nm WEY 3778, T TehT9T ST SIe31 ‘UTg’ ITehal. T
T 9T SRTITATT TEUTAT. Ui 3T UTeTTsl! S iia quTeTsl! STHeTe JehTeTal 3118 ST SITHUT UTg S1ehd
ATEY. ST AT STed T FRToTTS Hagefiet ATgid. JTaTe! eiel qam STHITa.
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- —
et @iglt (Radio Waves) AR 20 cm §F S
geAaasll (Micro Waves) 0.3 mm —20 cm
Aueasd (Infrared Waves) 800 nm — 0.3 mm
399 JehmIreRtl (Visible light Rays) 400 nm — 800 nm
fafia feRtor (Ultraviolet Rays) 300 pm — 400 nm
&-foptor (X-rays) 3 pm =300 pm
777 foR (Gamma Rays) 3 pm Y& hHt

1 nm(FAHRT)=10""m 17 1 pm(f¥eprfie)= 1072 m

TR B ‘TII TRTRITRT TTEUTE &HAT AT SIGATHEN 3TMR. ATed TR AU
G TR UTEUATETS! STAU Ge-Teht™l Gfaivn Feursrl |1el T fehall STRRITART SHforctet! geion
FIOAAT. TG 3T T TEqUI g9 JehMeAfdiea $aX Jehian Yehmeral  feral. WEreti-1adl,
&7 Tertor, TTHT TeRToT SCATE] TehTel TehTRTTeRTUT TEUT ShUIATHTST ST el JiaTe STEATE HlogTETe!

'S'%Uﬂ (Telescopes)

ELRREAN 'gﬁ'ﬂ'ﬁ (Optical Telescopes)
HAfYHR T T geiviiHe M
IRt 18.1 UET. GG SEquTEd A0
I AN . Mo ST SR YR Ushaedl ST TV
W Tatfeler fem vereffa fr Higar SRR IEd Al

FehWaA Bld. T Al gﬁvﬂm EEIEED
18.1 ToRTI=Ht To A Saeren geton giuT (Refracting Telescope) F&UdTd.

T |rerAE aeqEa Sfaaret ffEd et g A 1vmE S Yl i TR TR,
AT TR STt a1 Jehrt=h g3 Yehret gelfor Iuge otd 3tEell dl A1 el STS=uigedn
TR
1. BIATRE VTR ST ST TehT=T Uehal i GTaTe doreal] ST fHesame S18d ax gereffa fipm=n
STH ST SITEd HIST 3TEU STE9eh 3T8d. Wiq 372M HIS ¥l a-avl faee @ ad= e =
ol G ITed o T TR Seetdl.

2. gfelvfi=h g frm Qi ey Srepret stdea R sTrepR dredr aeit gfevfi=h s ared.

3. TR T SiTetes TfaHTHed T &t STHdTd.
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Teydiaal aash AE ATl STl

T TSN GeUTHE JUMT=AT TSN G FAUATHIS! STaaish STRRITATE Gleivil SHEUTA AdTd. AW
ThTRIT 3Tcaish SRR WradH (Reflection) Bl THeA A1 glevfi+1 ‘Radeh—gfavit’ (Reflecting
Telescope) F8UTATd. W%‘a, WWW&W% SNE ITATILIh STEAT. Wtﬁ%
SRR FHTTUET el STEd. STRRITEAR AT STeied SfaHd T & T8d. e S S g
YRR 18T 38 ?Hﬁfg A aR (Stars) 30T AAfelewt (Galaxies) 30T WW@WW@
ITehal.

Hddsh SRR AN gfevfiney
A UgHdrEl d HUUA ggHdle geion
TRITd 3TTR. 3Tl 18.2 TE SRESeATSHTol
e YHdid TSI IR JehTRrIhToT
3TTeish STRITIEH WIEdid aIdTd. 3 Wetdd
TertoT ST ATt wehd Juaneef s
e IRAT =1 A7 Sgaral. e 7
figd wha Aar. dY IEceAr AT
e forfRrse fear st aeqEh aftia
e 9Tg Sehdl.

3Tl 18.3 A ST ShEdH

AT 3 3desh FARIMEEA Taidd ST
TRt TR Sfgesh ATRIEER gl 3Tddsh

SRR ed e Tad aldrd o 3Tdesh TR

T hgTaTe STEeied feogiean uefiehe
I3 Aeher ggdrd. siehsal EERAN

JTIUT G A w1 9Tg Irehal.

FAdeish AT

HUTE ARAT

18.2 =g TgeIdtelt geiur

afgesh

18.3 &N qggdtel gaftor

-

N

YRATA 2 We? ST STRAT AT hIg!

giefuft sk auiuRE wERA oA, WRATA
Tatd At 3.6 Hiex sATar=d geion srivTee S
o vy weam, AT @@ g6 fRE .
& nivETdiet gva ehTel wald Wt geftnn

.
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FiEE) giﬁ'UT (Radio Telescope)

3T G TEQITET 593 TehTRITTTaT™ AT el gaar fHedrd. a1 el STTavT area Sies=i
TE XA ATEL. TRV A1 el TgU1 HoATHIe! fofkree gfevfien s gid. cn et gEtor (Radio
Telescope) FUIdId. g ga"fw Teht fafarse AmhIr=a1 (Paraboloid 3eRR) fexr TE AT 3=
3Tk TERT=AT H=TIRT SHcTell ST8d. Ge—-ShIRT Geull JHTure a1 fevr=a asrgsewmae il Tl
et grard o7 o feerean anefiehgrameft TenlEa shert STATd. A2 A1 Tl UEUT HE IHUR Teh I
(Receiver)ﬂ'ﬁa@ﬁaﬂﬁ.mmwmwmm.wmmﬁ?ﬂﬁw
e AT S =1 Fiar=a TeuTe o Tam ohidl. ST Baiie SIS 37T =i 1 ohidl.

JUITSIded RIS 39 Giant Meter—
Wave Radio Telescope (GMRT) 31 (37)
AT AT (SIS R0 IHNTATA SATerelt
TR, TE ATATITE AV, HieH e qarerst
FTEUT=T A3 T TR e G
FEGET FRATH HUATHS! & G0 IHLTATT
Il 3R, & g U 30 e
T gfelvii=n Tg e, A T
gfevfien = 45 et IR, A glevfian
HEThI G0 FEeol SITd. A=l SHR0T FgUrSl
Il 30 gfeufielt AT 25 km wHcte
& <hell 3TTR. & TaT T80 U] gt 25
km T8 STHAA T g0 21, FeUIeid 25 (=)
km = s gRvigaR S md oot el
fasret srdt ot wfedt = 30 gfeofi=an
TETEaR fiesd | GMRT & W™ d5iieh 9 \ e
T St et it fior sheteft st o
gafel EMEe gfawr e, A1 gfeviigear IR
A, HER, Teh, WEEhIEH d
AT AT FIGINH ST ST o N—
heAl STl &I gieiufia ST ATt
ST STETRT AT 4.

18.4 (37) Yea glevit=ht T () Weet gfavi St

Wgﬁﬂﬁ (Telescopes in Space )

TR Fafee ariefter g AT e 3 Y ey efreat Ao sgeareete
IR RehdTd. ATeS GRA-ThR o U3l Gfevll a1 YIsorat IHRUAT Idd. g 3TN JIssraa
gfeufiga =mTea Sl I Shvame HEl STSau 3TTaa.
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TR 59T TR AT TATE e JeaTaetier drgrerdl. T JaTare = A Jehmmel
FTATELOTT RO Bl & SATTCATT T8 =OTT=AT SehTRIT= o sT sl 8. GEl TS0 311 <hl AT e uTTdiet
AT F TTe AT SIS STATavTd Wedees gl ST8e ql T AU GosehreT fortor feer Trera
ATENA. T ATET, 7 T TSt T8 STehTT - fHieTur 3TeT g1 T8l Eedeiat ardrervl, T
5t STETCAIe TCeT=T SehTeT 31 TITSE! YT TR ST STSIeT AU, A1 STSIUA SHifl hvareTa!
T TR Gfufl YRTereR TS ST S0 ShivdTd IdTd. W &1 §6 3Teavil Qo ZTer=a
JTEATA T ST GIANRI G0 SIS AR gl SRR AT A=A ST AHAH,
TeRTTTohUT=aT BaTe Hesurdt wfcmn stfoerr gease omifor fRR /|, & sheu IRl Jeaera
EGICKIN

1990 Tt Hfeh=ar 98T (NLAS.A.) T -fortor Ugw ohed cq=a1 Gidm=n A9
T AT LA GISvi SRR T&OU hel.  HUAHIS! 1999 HIeh SRzl T8 T
& g0 94 39 SATET T YISSMET 569 =g & ohtuT gellur STarehrerd disell. &—foo

fopeiefier STaIae gedivled! Jeien =red
315, 3TS[TR! &1 GevT ShiAeHH ST, AT glevii=a

TEfdd e Iehdid 3T fofsmse smmm=n
IR AT eI SheAl T, AT =gl e ar

TEAN holed Fievmges 3 Heca™ Wy o difefenr et gu sugs @ifedt ez
AN 3T&. feeft R, =Igr @ @ ufey wRd st

YRS 37afer 3138%“;[ ﬁE (B'Eﬁ) Indian Space Research Organization (ISRO), aTI'c_'l;{R

T G TATTET 1969 AL FHATA AT ST Y J&I: HHH ITUE TR HUIHE! T
J&IUUT SHIUATETS] ST I3 Taehid shel 1A, TSI SHIE 3Tk ST IE IcaT T&9ur
el 3R, LA YHRAT=AT I3 RIS SHE Y 3TN0 3777,

RAW SASATAT heled] T TSI 9 "M @ Aie AMEH 3R, grEan
(Telecommunication), H;{'%EIHT‘TT'T JANUT (Television Broadcasting) AT BEHEITE -8dT
(Meteorological services) IS INSAT d GSAT IWIE HIfcTeh! HRIA TR, ATgesd <uId Toid
gfafl, gqreadl MUl $etie |al IUSAH B Wehell. AT Aol EDUSAT 3908 T e
TreuTeETaTd! aTIe ATdl. S A fiieh FEgAN FREr oo S¥ew ™A (Monitoring and
Management of Natural Resources) STIUT 3Tt sTeEATT (Disaster Management) JE&1 IRS

3UUE HIfAh] HRId 3. HhdEdeb WWW.IST0.g0V.in
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3@'&2 (Astrosat)

I ST ST shgledi 2015 HE STEIEe
T S ITTET TETUT HLUAT T . AT ITTFTR el
ToRTl o1 &1 ool TrguT ShEuTT=ar gfeivf & TRl SHeUaTd
3T FehTCT STTTAET 81 Ueh STG[od i SUIE 318, ATGaR
THresareiett w1t SToe WRAE GRSt SR
fafay gewer waerl Hiq Ted.

it fresan. ‘ BIA 9 Fg1 GEUISHT SAEN 3Tk GeUl ST HRRA 3Ted. =

aTfedt firezan.

........ 0 31 A

M. GMRT 3 & ... IGFRACEN
A T3, .

3. &-feptom=an wet gfelufier ... Il
NESRIEEICAECESIT

FKY407 _
TR THISTOT e et Torat.

H. TorIa qraerel gelur shivre uged =
TR ?

3. gfevfi=an g rTHT A1 g

3. QU HO TRREA] SRR

......... 49 e e TeTE 37TR.
2. e FEn 3. AT YR RIS HTEING ga=a
AT ERIC TEH AT gleviTe AT T 3778 ¢
3. g~ a. GMRT 3. a0 gfefuf e wd =T 7
A GEETER G b @ 6. WTeie w3 v,

H. AT gfevii= w1 T 3.

3. e gfufi=h = Te .

3. T TRETEA gEvil qgEeer feH
ST T IWRTATT AT ?

{ g-fororeh geffor geher weEi@ @
HEREREIK

3IUSHA :
veErrean Sfavt St e . e AT frferer Sersmesr=it ATfadt firesen 9



o anfor domm - Sterfores Feem

T sfor dosm A foeTETd} UTeRIgEehTd UHRUT 18 TehtUTTaT FHTSIST ShivaTd STl 375 AT
gfgett 10 TRl JUH TATETS R 3ad 8 Teht0l fead s Famard! 31Ted. A8 gleal SaTaTd! fasm
M T AT A= GF T 9T 37Ted. M- 1 9 HiT-2 I forqa foreeioor @refiel aeeard <uard
T TR, TATTHE 0T T SHITATA ST TR, HT- 1 AL HifeheITes o THEHIIE, T -2 ged
S o sl Gefid = qateRuT, TR, TaHH, ATUcd] AT ST ATfRdl Fwor
TS AT 3T AT Toehfda STete AT SaTeR T9Te SThur=a SAfqursy s aHmest shetell
.

YW T U e TR Y- 1 HeY ifdehsie 9 WA d YHT-2 He SHesme 9 qaied
HETE HIAT ST hUaaT= 78, Togaredf 9 freres a1 anfes fFRSHmE e gee fot 3mea .

FAZE ThTUT DT
oW T
T 1 T 2
I3h. | TSRO T I3k, | IR AE
1 T 6 L SfieRtoT
2 Rt 2Tfor 3 7 giEEdie Saivarg
3 PIELR] 8 ST AT Iugelt Fewsia
4 ST HISHTY 9 ERICIUIRERCISILE]
5 3TeA, SATEAT 9 &R 10 TRt TEOT AT : el e feen
feada o=
I 1 T 2
I3, | TR A I, | T A
11 FEINIERERE] 15 geflamefia sfaaufshan
12 | ot e 16 ST SATIT qREdH
13 e : Teh HecaTe eTged 17 EERERICICIRCICIC)
14 | 9ered STToe A 18 terhryt fdveqor : gfefoft

1. ITcaferes s, e ITeTT FTaTade Fe Hifed! S0l <0Td J5a.

2. TcAfeTeh T AT SARTIETSd TSI EdehTdiict fafaer hefl Shivl STTawaeh 318,

3. TcAfefen ST Aig SaamT ek, ATfecd, TERM, 3TTehdl, ohl, Fieor, sgam/feed o1em swuH
STETE]. TTSTgEAehTdie Tt Shefi= fo=IR AT TgHH HTET.

4. UTST=AT VA CUATA ATeTe] TSR T9H § UTeagEdehldid STRmeiier fafag Fdt 8= Iusharet

5. TATEATITR VAT 3T IUSHY § AT UTSATEAsh T Fefi 3TEH Tedish IUshH TI=I0l Hial. T
FHRIATEFT Shetel TE- JEATaHT, TS / 3TTagehdl, shriveedt, Fieor, srmm g fsed =1 s o/,
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arst uferandt ugea mesEn
JqATALT.

IREISt srfflesar et g
3caR feramomardt wad= sen

WA SliGAgll UToY>lch AS®ITAT [erstmtizr

tisRine fachlxndl 3ucicer sugd.

(9) HERTSE I UTSIAYIF HISR d {301 g, F=Tucdt sTue #@ref, got g9 9ooy, B 4eeBeY () HERISE I5T
UTSUgRass HIiER g faaRur 35g, ot - »9, siicafEres awrad, gad-JoreR AgmeEIaR, Whis HRITEITHR, HIeargz
8969 B WECKVE () FERTSE IS UTSIYETF HIER d f3aur I5g, 90 Igaier o9, Q. <@l. A, sierd,
ufee gag 800 082 B CVVICHR (8) FERTSE IST UISIYRAS HisR g faarur &g, Rt wic #. 9y,
oo VTR 9R, TGS A, g UeTad, 1. IS, Uslad 890 06 B UBERELER (]) HERTSE ST UTSUYGETH
HiER g 30T g, AWEPR STaw, Wic 5. W, ‘AT Agex, s, sidfler gag-amen A=, fIres v00e B
QIIR99 (&) HERTSE IST UTSIYRAS HiSR F faaRur Ig, vr 3 &t oft A= wHis 2 7 3, I REIE®,
3emETg 839 009 B 2WI3VYY (V) HERTSE IST UISAYRAs HER d faarur Fg, Idigany ek e
FIASTIAR, HERIST 10T AT, APTYR 880 009 W AWYVVIE/4I00¢ (¢) HERTSE IoT UTSIYETF HISR T
faa=or 355, wite 5, T /9, TH 3 2t oft, AR 893439 B 030 () HERTSE IST UISUYRAS WSk g f3azor
g, QMigpad dicsit, gt. TH. El. BicoTHTST, ITTAT 888 608 B J430RER

UTSIYIas HE®, STAHRAT ATdhd gl 9 ot o 92 &t

g-afsfor Wnfged (Audio-Visual) 3ueresr...

. 95T Q.R.Code ¥HeT el S-dAfelor AT
mreUitardt stiguft as=.

« Google play store a¥=s1 ebalbharati app sT35eTelis
FH=eT g dfefar ARt ATeTUft SAiaar.

ebalbharati www.ebalbharati.in, www.balbharati.in
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