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dIsioe 98d
agaIRe
aam
QAR AR
AR
I
PREACR
T TAN
20 @8Q

Qe TAM

&

dsal

Q&

&
QRERIRET
AR 98 (QER)
Qe
e2dar

o (24919)
Sace

QSR TR
o

@&

QLR FERINAR

Agriculture
Traditional methods
Dairy
Crop
Fertilizer
Granaries
Harvesting
Irrigation
Kharif crop
Ploughing
Rabi Crop
Seed
Silo
Sowing
Preservation
Winnowing
Weeds
Weedicide
Threshing
Humus
Decomposed
Ploughshare
Plough shaft
Handle

Seed selection

2lee @’ & dgem :

OF0 PRAFIQ SN LGNS CiR 8
Raa 9f 980 USRNR FGQ PSS |
EQEd AR 9@ 9el 8@ QI8 G
RULR R TAR QRIAN |

QQEIEER QG QLIS HAT TdR 6
06 IdR QI8 QeI | @ o1 @
AR P8 IRRI 9YE FAUAN | eIl
PR 6 OR MRIQ AN |

Qae ceieel 8 A8Y 9eeEa & Qi<
am | 99 9@ Qer 9L A&Qél U
Qe Q&I |

6590 AR 6 AAATE AR AR
gaAqRIe QAN | QB FATe TAR
JoRe d6Q QAAFR AR MU
el 6208 |

PREAPE QR TANG el ANAER
FREAICIS KA |

Qe QFe 6208 AFQR Jeg 9%
AR |

JIRR ARG 92 QR @ A'6R FITIG
20 QRN |

JRFIQ QRIY NG QI YOIy Yae
QO |

JAY FGRAQ VG 8 AYRINANPFOIQ
Q6O OF QULD TAVE KA AR |
SIS0l f1l ¢Iey FFPad | 604

6AFING. KIQQ A2 AR eI | M9Ig
QgUIRG QRIAN |




® e XN @

| gqiew

e el @eR1 kg 09 28 QT gaIge 908 !a |
(Qdel, 9, ddm, 69189,9691, 99)

(@) 6916d 9@ gRla 209 92 JRAEER Q¥ FAY — QLIAN |

(¢) <R QR 9o QAR geld 9969d 26S |

(8) Q8 62IRARI AGYER dI§l aUa @ QI6d |

() R Uee JR geR QAURIR ¥9° QA2 gaeld — Qe |

‘@'94Q I8 A2 ‘¢'98q AYS 9 AT AR |

‘@’eq ‘a’'eq
(@) ¢ ada QRUIRG Cg Iy
(@) @@ o 2R Q° YUATACTS
(o) QRKER AR disia A 6 66ea, ge ¥e° @8Q UAEH
(@) 669 AR QIe¢l, Q6 6 FIEQ
e 6 R

g664aq Qe cadN aclead @2 |

(@) o o (&) o@ aom

60T QI Q% QMR KaQ Y |

(@) 99 A QG ¥ ?

(&) ‘@eR’ 6rdea QI @'4 ?

(@)  20R C6a A8Q 996 QPN RE ?

(1) Qe a8 QRe &ua ?

(@) QR IPEACR AL6M 2’6 QX ?

ACAVCR AR WANER A |

(!) Q@< 946 (@) &l () Q88 afe (9) eRERIRE,
QAAAFR QAR 6698 QO] Faa gee ?

PREYPR AL 798 ? PREAPRR 9T UBG Q€e @9, IR PR LTS 29 |
Qdl d6e clon Qe 9’4 YR 699, IR @ 4l Qa |
QR IR 9IF FER e @ VG 99 ?
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10,
1.

12,

QEe QIRIQ K98 ? 6d9eq FUA QOR LA ?
2y RURR 6] OI6 QRS iR FYNYe AQRIGE QF ALACR ARNIY |

adig @Ie6lRIg d0IRQ! PRELOR 12 molla<|

el 9gd 2R Q69! || Ae geald

Qe QUARAS 98 geAlsl QR dRel gadl ! |

QEQ ORY 1 2

L @fiq oY QAR

L 1 6
2. YL QI oAl Gl
@

QY IRAEG

1. @ Ad ARl

2. Z0eQ o8q AR eael “ql |

“Zlaa 9’6 @asee”

Qf AN K 6 YRR :

| i

AIGeR @8 (8 Q8 QL PREAVR JRG QYUY 6AgEe AR 6 gOLe FAIRE @ |
(?) Q6F Qe & IERIR 9F A%Y CRRAIQE ?

(¢) &6a @ U0eee 6208 AW @9 |

A6Q FUrQ A& AP FQ Ye° FIf 6218 86 Q¥ | @ qideq 290aN TIRRER IR
g o |

R TR 2ARMIN 06 6 AR Jeals SRS 8 [a |

Q2 Q2 ¥ <RUGR 88 g @7; OI'] FIF 8 QM 6RY I8 TRNER o |

gef g96 - 9f e AR 29l e 98 aid, adel, 9Fel @Rl I8 @iy AR
(@) 8 C6RIRARR 999

(6) SREAR YR

(6) QEQ QU6 ZERIP T 6 2GRS 24l PRAYR TR

(@) ofe euea deele odie geie

(@) QRGR AR / §0 ML AWER G4 AL @R |

— 0 —
e

1



e e
A1 : dxIl G 2AdIQl

(MICROORGANISMS : FRIEND AND FOE)

LZHSTH
Zle FRQ gRlea gl Kel- ¢8e, 6R60R R GQ @°.2.1-24 Fgea
6oar, Ad, o, A1, 601, AR Y&° @6Q, Qdidioe |

Qel- A1, QIRE, @&, 2 ARG 69
dedia | @8 99l Mo 2eee 19 2ed,
6969@9 YR YR QU PR | ARG
AR @R P1QIE QLIAN |
Qf dIR XA 2.1 50 21(A) 59 21 (B)
60l ARAEQR @8 6l AIF A°ge @Q UV Q1EIE QEIRI Qe
626 Cld falRl | oIg Ad A8 A AR
QYT | 69¢Q, 6816 6810 AITTLR AQ OR
QUSEa AUIRE | B8 ANY 6@ SIRAANER
@ QR 690 2GVEER 694 |

Qf AR RN 2.2

cdigial @Rl 9PAQ 6olITN 681l AIé oe 22 (A) oQ 22(B)
2Id 4@ e, (slide) QUEQ QY LTS gaal alaifiaan
694l | 26AR 6210 6210 FIQ FR YRAAIRN
QYIRS |
2.1 UGS :

AIF 6 Adea 98 Q@Y ALY ReT
AYRIR FPURR IR | 6815 6816 1Q KIQIR
AYITIER @ 69¢2d 6] ULNID
QRN | Y9ee o8 SIR 6861 |

(@) QI€] (Bacteria)

(&) 26l (Protozoa)

(o) @@ (Fungi)

(@) €42le (Algae)

G@23(A) ©@23(B) ©@23(C)
AeQs G  cadddan 219509

60 24 (A) og 24(B)
RARNCLIEANRIQ SIS AN]
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g FIPNN0ER QOIY I8 e el
QIR 9@ g6ePal Qe 9946 QuUded |
RRSI:-

(@) 9210 ARIQ I6e 6816 64 AYVEER
gGQ 69¢Ql AR Q6L | 6ReR
RERRCTR, AGVEER IR TERIYITR,
6ge6R Yela 88 FaALIRAN | 9@ eF
QEIge 990 Ige giB 20,000 94l |
2R R IReeea deld Qaidid |

= 1
(18R 198 = T5pg IRER)

@0Q, diéll 68 ARFINTER QIR
o~ —

6R60R RICIY 2 O A A YOIER

(9@ 2.5) 206 QAR [R2R |

(¢)

0. 25 9oI4
(6) 9Ol 6an 6UIER QA 6RIY QO6R
02 Fea 9ef @aald | '
oo, efe @Al gerIes 6ale @

()

QROIgR 6aIE |

() 6919 6RI8 QIRIER Y2 Ad FFa <l
PR-R1IFQ  6AIAIE AV
6QHITIRRRN |

13

qéi, aagEl () 9@ ARIQE 6QIS!
9Q° 6UIRG, VTS UG AAYY 6
QLTS | UIYSIAIER con &Pl Q ZiFise
(Amoebiasis), FHIERAZ Q@ (Malaria) 9&°
QIRIgAIEe dIaYe, 4gl 2D 6Qld
UR22IS |

22 Ygeerieae gEdqe :

ARIFIOT CRIEQ 2RI AQ0IQ AR
NQ° gQ | QIRlg, 69608 AR, A OF
PR 6 YIS INERIS | AR IR
6 RIRCIER QLERIT | IGgEe YNes AQ
die Qell— QIF, al§, 99, 6¢q 5@,
Q8ggeda @ag @@, AL, Qed
JEPINTR 6920 ARQ 2°E6q QU |
ER60R AR AN FIRE IR AF
RIS | AN Q60D B NER JRERIER
QI QS | YAl IRERIV 9Q° YRR QI
@6Q | R 99° QIPIY 2°A QA A9 (colony)
Q0R @7 QI K3 |

2.3 U§fliam 4L IFI AR :

UGRIIFIER 2R KR QIRIQ IQ°
2ARIQ RRRIG | 6ATIRE IR ZH RF
299 | 98, dIRQF, 09F, AGh 6 6aa G
Sy 9QIEl gYeea YAIER ALY 9S8 | 99
Qg 90694 GI0R RRRIER Rl 6ARER YF
Q88 | @Ieed 9Qa- aRl, 2SR
(9P RIAaN] 60ldl, AR, 96, 7o
QUER @ 20Q 6 AFAF)EQ U VRIGANER
AQQ 2P0 @oln Y9eR Aan UIQIRER
aGEe 903 | g 2ife F6Q AR Tl
QUR 6NN | FEQARIRZ, RIGAIER P
Aoy ggfeq QALY eS| IYER
QYFNELRQ TR ¢ @A 1Ly FIR
@8l QR EfIa Keae! 9F aiRelNd |

Q8 9e° ARl 99 :
QRGeS Qal Feq 98 9Le
ORI | e 28 @@ FHIR QYcIER



JeEe 92 Q@6Q R0 62IRAN | Q@6
QR YRR TS | VY TR YRS
@0Q6e REQAINY (Lactobacillus) RIER
R QIRI¢ ALY @R8N | 6841, 2P ¥Q°
MY Iy AT gYEER ikl RIGLIER
ALY 0B |

QF AR Qe : 2.3

9@ @9 Qe @8 @ falel | lea
2GS TS e AI 9e° 2f Q] JIRGR
6OIRIR PIP6Q OR Yl | QRAYI J6Q O
621R2Q FIRQ IRIQ 8 FAF (1l 6N |
€210 Q08 A% 6RIEgER 67 9 d9aIER
20 9060 98 Ya° QT FREa NRQ
QO6Q ZTIRRIC] RIFAAUT | Y2l QR TR
2NN QIR | 622IR ARQS, AL 9Q°
6% gae SNy aold ged de A MR
QUi |
Je0ee YeLIa :

AR, F1@ Y° EoR YR (Q6R9IR)
QAURER UGRIe QORI 62N | QY
IR AR LAIAIR 6 FI9 GUR FAUAIRAN |
QIR, 727, SRR, TR 9F JI9al RIS
SIMER QF FGIREM YRIR QIS 62IReIN |
A% QA IFIQ YRR YYe 62IReIN | 4@
J80Q @4 QAN |

@ disle (Louis Pasteur)
1857 ¢IRIN6Q SR URE
QEIRR aReR |

GlEMIE ML

6RI6 626m QI UIAQ 1Y
(antibiotic) @GR QAR @A 6AFIAR
AEGRAR 60QIQ QTR | el 2gFIa] 990
62IRaN | 9@ RIegeFea QdY 620d
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CRIGRINR 2ERVART. A6 FAl
CARER °Qfq doecal K89l | R
I9° Q9@ IR AR PRI KR Gle
gge 62R18 | 2¢e1eq 996 689691AIRdR,
60QIFIRRER e° YREYINIRAR OF 6260
R19g AR 6ATR QUIF AR IR
RAKIRE | 6] calsa Rl gl Y@ Fae
YRR 998 QAR 62AQ N19Y dLe
QALIREIN | geaIRe gg, afIFIeg 6QI9S
AR IR Y9Ig 6ATRER SIY A2 HIRIG
ULIRAN | QNPT B0 6Qlda SR
aR e’ QI RLE 6QIRAN |

1929 H12RER
NP8 sa e
(Alexander Fleming)

MRFVNRER 6QTROD FAR
9Q° QIRIGYERa 6aI9e
(culture) AHRE QP RQAEH | 2010,
COITRR 6QITE 69e6Ea 64 AN AQR
QFR IR Q0@ (T¢) 1010 YRR 60§
(spore) 6Q¢QIR JIREM | 92 26RR
6RIERIRR RN IRcaRAR °
CAARTR °IQRQ Jo6aI QAU | 9@
G @ caRdna 9ge eIl |

6QQR 64idy, UQLYGAHQ Ve
QUERE QU RV MR KRR SR, |
QBes GQIfd QIF cUEd 49 AR 9Fel
dJIRQl @ REPRAR 60 @2l (AR 1Ll
RAQ QAR | @I QA AT AR
QR @ AF G0 TR Q YA AIRIER
@ QIR QI 6969 QITEER 19!
TRIQ 62N | ZRIRNR P19 MILIR
@EM 42| 2Fl FNRER 2 VRN VRIGIRG
GeoR 2RIG | YOIgeRe 6qls Qal- A&
e g/e faleed @19g Qe |l
6RIRRaIN |



@l 2
3iq o2l dRneg 61 FUAIN FIPe ?
@ 080 QI 6KJ6066R €IS
CQIERINR YRR IR I JERd @08,
6Q5[eR goeal ARl IR SRIa Ge6e 908
(antibodies) Q€Y 62N | AT gRIIQ
AR 2GR PEQd @08, IYeRR
doeal @da 62IQUIae d1a fIel
RN | 664 9@ 0 @ QR YRR
QIR FRIG I RRRQ I, 606 1@
QR QIQ FrIEQ RAYS Jode @Uq oI
QOWIEER 2GR1OF JF6ARI KEQ 9IQ°
FIRceaeNd | 9@ godd aif daia frIER
QR2IN Q° Y 6QITRIRT ARV RQ.
a8l @82 | Tl 2R JaIese @ QIF @
RGeIN | Rl 6RQ IR6a 2ael, I, 92
9° AICIREY 9F AR AR 6ATR
PRSNG|

) 6)

1798 ¢RINEQ ILEIY 68aQ
(Edward Jenner) @4@ 6Ql0IQ
faleed AR 9l aelee
@2em |

G8Q 6QleR 2IRFdq oal RSl AN
daeeen 2les REe ee @l eRadla |
A9 daKies TR 699 FIG Qe |
PRAHIRIFINEER e 6@l RN | TR
6QI01Q TRIFINE. 08l FERI AR 2I6F YRR
NIS* RUITEFIRTER IRQ 691RB MIHGFR o)
deela | dgrieg QRIdReel ‘cans Qul’
geosa @ 6al0e FIRad AR 9@ T9l |

68 o2l AgaNIAIRg 6QTR RS
Q8 269l R AR 92 UGG Tl
age QeI |
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QeQIa 29eel QF :

16 JRIINRINR JRNIE 2RIF FAUR
2Ie R900! 9F QAQ! JIR 6R60R 1R 6
FRERR, 6P (9 2.7) 9F 2EN1Q SRS
62IRCIZIZ | Y9ee QUNER delIeRIe
Age 6 9088 @F O Q99!
QRIRAZIE | 9@ TGYRRNYL R “67eR
JRGIeRIe QRe” 6QIR QLA |

0g 2.7 QRNINRIe S99F K
RIpede cdalw

aAQee oQl :

AGRIRANER IS 9Q° AT
QRURY, 2R 2Ieeal, 99K 9QIE ZOgeR
R0l 2R 9ld QR Eiea e a8 |
el eEMIeea 986 ALY F6Q | QL
dacIeER eeee 6 agad dl AeEa
R, g e aIdea @ adgel ANy 674
Z@2Q USSR ULRINFIRT QR 629 TRER
daERE 9VEID 621N |



Qf AR QU 2.4 :

QR Q8 ¥ 9e° 0l A 8 B ©9¢
QR0 | g6oYe QEa 2RI adie AIF @&de |
A G20 QE6a e @8Q, QI0QE!, AP 9e°
B 090 Q€6 Ml AR, dR 6N
@ ol QEQ 69RR 9912 | 98 QRG]
QPIER QYIT Ie° QAGUIR QU6 3-4 AGIQ
geQ @ ofeRe 6008 699 |

A 580 QE6Q 2Rel 2RRIQ AAASR
62IR2N | ALRIFIRE QR YLl ARIQE
62In FIG6q Fddn | 2l aey oee Q&R
AeIae 62IRaN | B 980 qd6a 29l
dQdge] 2EeIe AUNTE ROUR R2IQ
Q2R B8 06eee cadaN fI@ |

24 AR AN :

AGYRINFNIER Y0 RIN6R ZFR saR
UG} @Q2US | 660 YRR QIR A&,
QO 8 2N NIRRT 6QV6R UG 6NN |
9@ 6QERIRR ULRMNAART YRR
(pathogen) QRILN | 6R60R I SlI,
Q4 6 QO Q¥ QAUAS | Wiewa 9@
FoRIQ QY ANNEQ ANR Q2N S6Q
QUSRI |

89 SIQRER AR AR :
MYRIORYER 2IA da RIQ TRl
aidl, ¢y @al 2Q gYIeR 698 AR
QR g6Qd @i | P68 QGRS NS
@ R @em Yl AR @l 2y
6@led 6QIeIRIe gi§N ARIFER 2N FNR
00Q 223 | 699 LYRIONRE QTR
@66l 6QUGIRIS MBFOIQ Y, PR, N Fa
AQIGe A°gd Qo 99 8 69eq A%GE
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62IR2IZIG, 6996 ARIAR 6Qld
(communicable disease) Q@I | @@twl, @,
QRIS 6 I Y90 6QITR RIILAE! |
PEQ 90 28l @ AR 62IReIN, 69 FEFRICIEH
Qoo PRAQ A2 29IQ 2RIQ YOIY AIYFLRY.
2d2NB | 9 6NN YFIWR PSR TR
RIQ 968 @2kl |

Qr'eeem 26 YR LRATR TR
Qg CIRQ! ?

SRR 267 e R 6 IS AR
IR 6991 | LR CANAINFOI] 6o

6@Ql @ Agdeq @@l @ Q0 O |

EQREOR QNG IQ° & UYRRE
QISR QIR (carrier) Q6 RIF FQIS |
AIg 6QFQR 6916 6QINILR | 9AleR
CRSIFIRG aeYeg A7l ZIeeql AU6q 93 |
NRIFPIORYLR 6T FINAER NGRS |
CAIRIIIR QAR MM QUEQ 6LUEOERER U@
AIZAIES QAE, 69%U6Q MRILICFIL R
2IP0YE | @ A0 FIMN JRER 6QTIRIS
6291 QARIRR| &Y | 60§ dREER
HMNAQIEIR] 6AI60R gl @66 | 6aIgl
QE2IRCR FIM AR AU QR | AR
Y6RITRY 4l 6QIERIRa 2R 661G
Q2G| 2| THENR JRFINIR QPR | FIR
\@Q (19l 60T 99 YOIgR QLR | 2iee HAR
CHERQEl 6 0% RO FYiag FAas @R ?

oe

2.8 ¢l 96QIFRY 8l



2sae 6xl6d @Il Ad TR
699! dIF 20Q e FR6 K98 ?

AQ Q8 AIficq @7 TUS | 694 YR,
Ql IR GP6Q, INRE AAIRER IS 6a5E
@f 9062 69298 986QQl Qe | R
QAGeR IR P2l IREREQ ATIYRR 9e°
4 ¥Rl Q| Adia 9°d FYIRY AR
RS | HERtEl REQ RS AN QU
dQ Q6 SZILRAIER 1LIa 661N QIR
PRI 699 @ |

FEeg gRIGe ARIRR 6960R ARIRE

6Ql9l, 6A9ERa FAUR YQ° IEAQ 6QIF0IG

Q6eR QP dIR EREER AURE 98F
aARE 2.160 4IRS |

AGAIRFOIER AGYRIIRTE 6QUS :
AGRNNIER 6R9R (8IS QU FEAIRE
6QIQ RIRE 6QIRRAAB, AN A, AP
60260 PRI 6016 AYRIRARUB | QLIRS Y-
Q8 e° CIRETIRIREOER PR QlFe
R FIRIRR QRIERRE 6Qle 69¢ 6QReIN |
SINEAIQIRT TSI QU6 (Foot and Mouth
disease) QIR QOIYRFE 6916 €2IRAIN |

| 026 @@ (Robert Koch) 1876
gieeee QIdag AR Qe
QPIY @G 2LIRY 69
e @a2eR |

AQE 2.1 : AETER AYRIPRTE 6REOR ARIQE 6QU

a&iga QBQIQ1  [6QlIS gAIQR ANRUE QLR R

cQusl 2GS Qe (QuIQ8)

Qs Q1RIE] Qg €GNy Agd ARG QYS! | 6N

8660 Qo Qig 6AQRIRIY AIRFOI] 960@ Qg | O,

= - . QEIQ6a Fql Q! |

Q@IS QOI4 QY Yl

6QimGE Qolq QY e 5 6QI61q RS QYS! AN |

2@l QIRIE PR/ Jodia Jtigq @ QY 98 AR e

claege IRl oo @, 9dl 6 GRfE QYIGER em A&
PR FAQI | O QIR QR 6QRAR! SIQY
giRel | oI, 88l dld dael | Gl 699l |

FUIIREA-B | @014 ol ais goie 218 dacl | §al 699! |

qq|69§a| g’}a ai(:'}g'@‘l Q14| fdil 4° sl g@GQI&J@ QLI g'G‘f
egl @aQl | fIeRe d8e @Al |
2YAIER 6998 TIE K8 FeEe 69YR
Q8 69a WA °aQfq Faad KAql |

17



OISR AYLINNFE €U :

Q291 AR, 2ig, ER, 646 Y° AMIRY
ROATIPTER YRIRAIEE 69 FAREIS |
6QIIQIR RIS 6291 TRER FA AR 21
dReN | ARG 2.26Q ANHNPFOER EREER
AYRINRFE 6016 GRS | AYRINANRS,
AIRERRAS FRE 6R60R QAAATE UG
@ 6QI0geaa faad @UAIRAN |

AQEN 2.2 :ROQARFOIER EQHEQRA
AN 21619199‘3’6’ Q%

QEQ 6RITQ QU | AN [6QUNYAXR
120512

EMAR QR €QCI | QIIE] |l

(Citrus Canker)

JIe0Q ARG Qe  |Ql, &

(Rust of Wheat)

6RE9Q 696l QR Qelg (@1

(NN

(Yellow vein Mosaic)

Y QU 699 :

CRRAIPTER 2i6F FRQ FAR Iy
giRela | 99 JINARR TR 6DEREIEH I6S
Qe 29 64 2NQ LIBANIRl JIg aFad |
QUS M IR TREQ IR 2Y| 62N
6N CRa KIS |

M KO0 SR cLIR2AN ?

Q608 2R QU Y VS
6RIRAN | e AR 9@ 2R FeR
Q99E A% QY QUQ RS | 2 SNy
QU KOG | ¥Rl QIR UERR ATIGR €U

18

62IR QQY PRI 6LIRAN | 604 ¢y FAG Fa
629 6N QIR AV AUER AR 699
QR |

2.5 : ¢y Qe

(Food Preservation) :

IR 4efe RI6Q ARG QYR
SR a8d ks PIFER | 6RlEIR AR
MG F9Q e gl ?

gleq R 69, Qe 62RRAL
ARG 6 2QYER AYEER 1@ FAR Q!
@8 62U | 2GR ¢INg P RGeS |
2Q Q99 QIRIER; IR Y @] 29 IQ°
IR QFF Okl QORLN | HIY @& 629 Y@
QAAARR gRA @ ?

doRl 2R FEIQ Qgeasn IgeR 9%
0} 62NN | @3 V6Q Q1 FIZl TR AR
29 ZIOIR L6RR RdN 98 29 QR | SIGY
JOQREIR ERcen JRG Qea QSR |

QAR IR :

R S° HIRQEON AR 6RO AIRE!
QAAATR QN ULRIRFIRE Q8 sqIFaRAS |
604 9ea JoE® (preservative) @LIAN |
2PI0] 2YRIS QR] Bl FAQ AR YR
Q6 @ 2] (acid) FEIIREIN | 9RKIN 6QIGEIR
6RRE@INE (Sodium benzoate) 98° 6Q@A
6010 QIRLRCTIRG' (Sodium metabisulphite) 2%
ARUIRE CCRFR NER MPE 29 | RiF| 8 Y
(jams and squashes) @@ QELQ din 6492ER
@ gtegegee dakiped |

R QU AGQIE :
Qe gl AR F1°Y 6 FIge e AR
QRS LR FQIKIRE | YIRIg 98Q 8l ARSI



de ard 8 Agq duRl Rd Qe Qe
AR | 2RI, R8I 2N 6 602R QTR
Q8 FaRel QIR Y9Eea JRatd QRN |

O Qe atesE :

R, 6RR NQ° AR UGS iR 8@
PRI FALIREIN | §F IGLRa PRI 2°aq
ROIREAR Q1RIE 98 cQUFaIN |

66R 9Q° LERAIR QAU AAQRE :

ZIPIRce F92Ql 607 99° LERTIR
9gee 98 69019 69aRdN | RIQd, 9@
afcadsn QRIGAIEE QEAIE @@ | @
JRGEQ 6RERERER AFURQI, oR, A8 G
ard 29 JReas QUi |

Qe YQ° 28l RQQ QAU AARE! :

R QU B RN FAR g Al
QIR 0IRF QAR Q67 Qe QR | JIRe
PR TREQ 2ER AGRIQ RIS | 6ATAR
6QIERERCAER 26T ¢l gl | @
QICIGl ZERINgEaa QRER QI 69eN |

ayleRc e 24l 1R distQUaQE
(pasteurisation) @QUKIREIN | €04 el 94
62IRREN | JIRARQE @’ ?

2RIRIQ 2GRS ARSI
JRf P@Ra dLRAN | 70° 6ARIAQ
QIIFIQIER V1Q] 15-30 626R4 Adie Sae
@0 A6Er A6eT 24l FALIR ARG QBICLIR2IN |
@ QIR YR QF QRIYIY 6LIRAN |
QRAISQ (Louis Pasteur) @ O8G Q1@
RA26R | QIR ANARRE RLIAIN |

ARG Y 9° WMIF° ARG :

96 g4 TR Ne° JG9AQl frl
NIRRT QR 0¥l @Al AR AYYR
ol QERGER IR FAUCLNE |
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26 LUARY YN :

2IGY QECFIEY AREKI/AC|, 1RNE
AUFEQ @S (G2 @° 2.9) @R S
REIIREER LORINRIR GeRe dIR gee
AR €QR2UZIB | CQALIRE YQ° TR VR
NI REIQ €0RER AR IR IZRI A
g RIEQ AURERKIFAUL QY X8 | IGER
Y2J6R AR NUER QRIS | 6REREEHR
P AIGER PRI QYER 2 YRR RO
62N | g 26 R 64 UYALRR
ASFERIFQ ARCNIS 2ARLRRID | Q671 UM
622 64 92 @UQ 9ARQ 6LIRAN | 29,
6Q GEgeq Q€SI |

oQ 2.9: 6006Q On 9gel 2 9@ R
aGoa g
2.7 JQUIwe o

QYAELRER S99Q! 78 QUG IYRRIR
Q@2 | 92l RIAIeweq 4 gEalQ,
deeae, 94d¢ @ feqe 9de 9e°
RIRAIR (vitamin)Q YR AN QAR |
QOQ 9° IGNFIee QYNER JedaRie
RUARH G928 RRUARAS | QTR 2
6R60R 08 QIPeA0 63QIR Ye° QIRIG



QYNELRY ARIIORIR FRP @4 VRIS
cdldeacidca 9fse QIS | 92l
Quegia aaedlel 6dde aQidieq TRES
€R6EM, QW@ W2Ig I dleidiea ATQ
6988 @RR2ANY | UEQ YRVARE QAR
QfQAa 9e° ARy edldie aQld SaGea
FEUIFe €IRAN | gifiede Eeg Y
QU MR PQRAIIY 9@ YIFQAQ We°
LRI KOS 666 aQifle araGel’d
(0@ @°.2-10) |

do @@ ¥e° diEdeg AIceq 2l
QPG 99° ROR AILER @R IR
cdlde aQlidlea adde @ad | 92l gé
QERAE QYR MRYG 6NN | LM 6RERw
AL QR 6 RO 6 JENINTA 6REOR
2P JRTIRRIRER dRde @0l QIR 92l
QYRR FOR 62IRAN | TREQ AIVRRIAR
UGS QYLRER LURRG 62IREIN |

[egnesia aesiasie| < —\
/

QRig
LeaIeRIe cAltieq
| 9GR A9NIeRIe

AIAORNE CAIGRER | 5

calde

R saoe 66999 6 99 .
So8e Q1RIg ae| | 999Q ceseeeE g
eduise doee ]‘ / SMILR A0S
QeaefIe deRe \ //
eIeIg eGEa ﬂ:ﬂ'?g:l o
W

—_—

adae
SR eml =
cdQIm - Algae
Q'] - Antibiotic
gode - Antibodies
Il — Bacteria
Qlee - Carrier
dIrldle 6l - Comunicable disease
@ge - Fermentation
@w - Fungi
@leRIITNY - Lactobacillus
@il @ 2l - Microbe or Microorganism

ARARIF o8 -
LYIORIR FOIR -

Nitrogen cycle
Nitrogen Fixation

disiQiaas] - Pasteurisation
QHla@low - Pathogen
aQTE! - Preservation
2ISGISH - Protozoa
QURERNSEIC] - Rhizobium

0@ 2.10 YORIRRIR O@
2I6q @6 Sgem :

e QIPIGLIER 96O 6918 64 €AY dIM
2IYeR €YD Q@ |

e CACICR QATIQE 28 FRIY 28R, VY
2VYIRE, FIQEER 9e° A8 I6! IR
dQ gele daEedea @Id RAAIE |

e QGFAIER QUY, VP Y° @ 6
dEIRes dlea Q@ai2Ig |

e 6ANER INERIT G @LERIA1 |

e QIRIg, ¥, 2IYISN B8 6REOR 9P
RINE. USED | YeIgalee ULa
ARSO0Iq, Qe cald AR We
ARGEe 223 |

*  QOIIER AM FINYFOIRY IR | ISR
QIRIG], RO FAU YEFINTR ERNT REER
IEE A% IR VUVEQ °F Q& @S |

® ETEOR VNG TR TR U° g0 abe
8 dEIFIRg USR QR AR AUVFER
AEIe X0 ARENR AT QS |

e ZAIEIL 99° AHIERGE 9 RS AU
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Stk * Rhzabium o UAIHE WS° FHIERGEI 0F FIRIQR RIS
oal - Vaccine RgISIFIes el 62IRelN |
OIE - Virus ® 6QREOR RN U HMER IR XA
Qg - Yeast dIMNg VR RG2S |
abese - Preservative e QIR ROV RNITA 69Q VWOER
oedia Y — €REOR QIR QRAAG | 9AI6R
QLAERIY AT PP @A
geea 2eae! 9F @l |
o (lIT6Q Yol EREOR ARG YQ° QIR YRS
63QIR QYR JVNRIR NP
QR 9° YPIf IR 6T
aQidieq atEe 99@ |
e CREER QRIG AIFER 2 VARG
6dde Qg YRUARIFER ARe @a
QYFERY Foe @A |
3 13
% FNYIR YQE X |
(@) AGPIART e QARIAGIER 6gaAIQ |
(&) e 2900 9F dIR FIReRE, AR QYNSRY UGS IR @RI |
() <R ALIAGIER gL QIR |
(@) oo Qe Q& e@iRalg |
Z Oq «@aa dsea O0a o (v) da |

(«)

(&)

(eh)

()

(€)

(<)

R’6 gee @K0Ql Jdif 9% PRI 62IRald ?
(i) S8 (ii) QeI (iii)) LINELIERRR. 9Fe (iv) AR |

G¢ ot RIQ 6N R19G ?
(i) 6Q@2N FAREIERS (ii) 6QaEIFIRAR. (iii) oIl (iv) @ |

@94 HERRZl QA YRR BSIR ee ?
(i) AR QERITRQ A8l (ii) 2AQeal (iii) QI (iv) 9RNTS |

@Y QR 6AGR AYOIR ARINE Qe ?
(i) S4@ (i) AN (iii) @F (iv) L@2&N |

Qe @Rl eef doa @Iel QI gmeald ?
(i) @@Ia (i) 608! (iil) O% PN QT (iv) AL |

o0Q 4RI JGEe KRG gRAIg @6 QeI ?
(i) ALIRRR FRE (i) ard (i) @ge (iv) °oad |
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NS &

8.

‘@ 9a6Q Y VARG, ‘¢ 2AEQ Y AT Iy ag el |

‘@’aq ‘d’eq

(i) RIG LRI IR

(i) CIRERIDAA QT AR

(iii) RERIITRY QRS 9LS

(iv) o& ARG ROQ RAQE!

v) zlagisi LI QS

(vi) QoIq gode aqq @9l
ede @Id

YNNG IR 2UHER 6QYERR @ ? UD Ql, 606 RPN ARIWER 6AYPY CUARRD ?
YYRINAING. 2SN FALRAS RIS 6941g@e @6 2

AIGEa LAGIoRI? FNR QA AYRIeR QF 6ad |

2 AR AYRINYERN QURIACI ANNER QRIFER 6RH |

FI9G @’ ? PR MeLe R & &’ el FUARSN ?

2 @6 AL
Qf AR R 8 gRE (Project)

1.

60N QF @Rl FROIR QUIG 28 | YRIR JRY YR 6426 CAINIRIR 9F Q1 JFRIAIR
6RSITe | QI g JTR K98 | 60ITY PR 54 @ 62UR AR IR TIPSR @il |
I 99° R 2l 6QINER MG |1 (label) gEQ YL @a | Y2EQ Al RS
QURNYERR PIRR ILe @9 |
PIRAE JI¢g IR FRGR AU MALIQ FEM @’ 629 QX 8 IR YR 6816 TS ILe @ |
gee
2QNe QYIS 8 AALFTS QY @
QRG AaIRIeM, O QT @ad, §F, A dReq, YRS caRR 8 YWdld |

‘A’ NQ° ‘B’ 000 Q@ 60'® QU @2 | 66 |geq I9Ig Q¥ | QUeg @8 2rd
2I560a JIfl 98 @Q | g° 668 NER YR FIFIS RGN 56 TRl | ‘B’ 990 66a8IRER
98 QN0 Q8 JIReQ IR | 6ORe QE0Q 28 OF U7 60ae Lca ARGY 6
INFRE0IQ. PR6Q IR FRF RIGIER P, 2NEY. YR | 3-4 G@ adis goIe 69RS,
2nbea 62029 0feer cad 8 Y6 YUd cead S8l @a |

QEFIQ TR YR 6CATIRR 4 NIGIQY 1 AGER QRUE G2 | ‘B’ 60€gIRR FL6a QI
6RIRQI 6ARRY. YU QVNNR 64, RN QR 29l THIY Ul QRIR PAN | @RUIE
2Rl 6CAPIRER CARETR QP AN NINER CCRAPIRLY AR @8 UG98 699 6 Qe |

RNéie @ ?

Qe geea s Qae 699 gew Sigs SIPeR D68, e 6ANEe G I8
gIER @I PReF | K% QDY LMl 6ANET 661G OR6YTIER IR | ARG
AeENE Ne° T J8 PREF aldlea 1k Ngew @82°F | @8 6UPe £, N eI
Qﬁf CENEIE), GIRIR GNGER 1) 6QFNER EQeENS | 6 QUM 69Flles IR/l 6? =)

@RS / SWIIEE? Q&?G’Ef’r g8 QNN e PHE Flede) & gwe @lale] de6?

FNAGD | IR 06 6%IQNT I8 6AR0IEER TIINER @F QPGS e /

\/
0.0
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H1GNYB
ZICARIER NN FRLSI QEIYBI, FI0I,

dig, 69e, aR 2L g A8q dfIe Jee
dolee GUQR QIR | @ IR FlRNe,
6QER, dREE, AR A0 03q U 99
QER FIR6Q MR €28 | Ygeq QE¢
02 @98 | AN MR FAUARAS! AN,
CRERNING, 9.9.9, ARG, 6FRIEAINS 2T
QG geia gEag GUIR FFER Qlf QEAIER
géiee | 6K69Q AQ 2R 690Le FIORR
2°g Q68N 621 DR, 2 ZRILER CAMNER
6 ANVER FE EAISR! KA |

e6F1 RIEIAe Igew 6 §5F1 099 596
Qg o2 gIEaqe g96 6F6eR PR
Ve el 996 @8 |

31 9RA] 6 A6 0

(Polymer and Synthetic Fibres)

Qdl, 6€I¢, AR, 69Q, 69l (silk)
ROIG dREe 09 @EQ 2l JEAIRFOIQ
d@ed | @8 QG0 02 QKR! JoaAq
gge @M | APIIR QLR IR MNQLE
“afge”ea fikl Y@ gRIe QG 09 Q@8 |
gee AR (ethylene) @ 8@ (ethene)
QR 9@ gdela o4 6ddeq 99e
622N | Q% QTG 2RINR Q1Y geLlid
Qe @ 6ddea URRged 2§ IeQ
99621 69IFY Qe ULEa dAREe
621R0IE | @ gRie 996, A¢Le] 691G,

QLG 2iL
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regde 09 8 YIIR],

(SYNTHETIC FIBRES AND PLASTICS)

60IGN @@ (unit) QRIIN | 6R60% AAXER
dagl Qo 98 Ieagee Yeg edHe @
LegTe 6921R LR ae e I8 @8
e QI IRYYRE @ IRNAR | Y2l IRYRIR
dRAQ (polymer) 8 &R 6461 21860 | 4@
ARCIR, A Sf 2IRe SR | 2R YnagEe
60T 2106Q 2R FAIRUR AR 6219
Q@22 (8 3.1) 1

O«

(b)

o2 3.1
NRLIQ PR IREQ (polyster)
[ 9@ (poly) + @8Q (ester) ] @29 08
ZCRRGEY QAR (ester) IRRQ V64T
cRIRAN | 604 Y2Ig A6glc 0 @98 |
92l Rkl 99 gele aneey |

(QaQ 6208 ¥9URIa AIAILRS Al QIgl)

QA TRIL P AR, € QAL
€IS | IR, IR, €oRAR,
6006, QUG QUQl QIR 08R
Agéq, QIR |

6CR - INAM = INER + AN
IRRS = IR}, + KR

€00Qn = 669RR + am REYIQ)




OROR (polymer) @R 919 €8 ‘poly’
e° ‘mer’q 6100 | ‘9R’ (poly)® 2l 6208
ZER@ (many) 4&° ‘A8 (mena 28 62e8,
@l gRiee 9@ (24 QeQE! (repeating
molecular units) | 6816 6218 INIANER IR
dRlea GZIdR 64ingeR 6416 69RR 6aRTlG
F2UR *Q2B | 42 92 Q2UIR cHR 6AF IR
QP QLR AP Q IR ILe FAUUIRER |
qOIER g6eYe QUIRA 641G 661N 6RSN
‘99Q’ Q6d e gl QURA AIeg. ‘aRA]
QEA YRR FALRAER | 2| IR YRR
QL8 26S |

a8 e RIPcRITR gIe1e (9/2Y)
ZIRE1)6R 6aRieRIR) (cellulose) F/F1R I
gale anae 28 | 9 Qe GERIR NPRa
ANRIeg 6ARlERIE e 98 LRI |
@€l (cotton)s) 68 CARIEAR ORNINESR
6106 | @ Ne Qg0 anie | SReee
Qe PRI €&V (resin) V&° Q08
6186 FIeE) 96 PR QR (rubber)
geee 6aIeN 6msIN glgee anae
k{narmne'e! polymer) /

J

32 Qegle PN dala sww

(Types of Synthetic Fibres)

AR 69QARS Mg (terycot),
6oQam (terywool) 6R16, IRIR, (polyester)
QI@, I, (nylon) deY, €QWX (rayon)
§le1, @R (cotton) 6UG, QRYA1 A,
AARGR! GIR1, 6], P9x, AN AR, AN
6013, @R (acrylic) 696Q, 2IQ QIR IR
6UINI® JRge ARIR K2R |
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QAR QeI : 3.1

eoe FrI 6280w QIgts 69 ¢
qelg Ne° 6RRGew A6gTe 608 & g&F
026 CCIR 6AREIN | GRY 968 P gL
P60 I el @8 |

60 gRIeQ 99 @8- 59 &3l /a |
600RG RO 65ANR, 90! 6 @l IOl 9RQ
QeI 88 QKRN | @ 65Qme, 90!
e Q3¢ 98] 24, JIeR FRATINER 6REOR
QAARR AR A6qIs YTRAl QS
(synthesis reaction) d4¢ @QldiN | 60¢]
6oomeg A°6g8E 08 (synthetic fibre) @23 |

(P09 g0 9B POIRER R FRae)
ol PR PN, DR QEP 716 JIPHe
08 266 | NP 96/ NI KO8/
@€/96) @9 (cotton fabric) @@l | G
PR PRI 186 TR I K8 & @)/
amen, aeR qeres 66, el aIe
PRER L) RN | ggeT alp,
AANEY GIF], 698 VPR P 6R6ER 6w
& @760 661 (cocoon)g) 90/ QIENR @61
692 gol6R NP FIIR @F QENAN | @
e0d Raply 668 €9 & e @9 (sik
fabric) @98 | ¢08 #/P6) 661, 68%, 66,
AR, ZIP agaree R € 08¢
e QLN | QRE8 QENARIR FaEg OEE1
@¢ (woollen fabric) @22 | Q@6 6667 6
aer @9 QR Gifee 08 | 6616 (Jute)
RIS PR PR 08 8 ANYR

kgf@é?@ 08 66" /

J

QAR RIET : 3.2

P0G gRle) 60165 RIeQERe FIF YL
@6 6msl NQ° gE0YR @16y Qe 9o



QI @61 6wl | 6N 6RR 67K HREa
6RR gale 160 60d d8 &8 e e
Clne 986 @6 |

6990Q 609Q, ARG, IAYQ, YRR
QUG oI eV 92 (synthetic fibre) 2GS |
QRQ 6JGR FrIEQ AATE AAALS JEORAQ
@ 0290R JYe @aIdN | Y@ 096 98
@delR. AN 94 (polymer fabric) @9
QL 6FUEQ AMQY (poly fabric) @@ |

6Q9Q :

6097 Ql gipde daa, (natural silk)
604QIg 9RQ, 9ReR, Jow 8 2Rl I°
2l QY Qreq QUG 62IReIN | 83 Ry
ZORIA 621R2RIQ ARINE ERIER 18I REIG
Q0T | 604 991 JAIER RUAY 629IRR
QA 60471 08 REIRY TR CIRIFRAIES
QA PR AYER IS° ART°E PN 64
Zeq 9 G06Q ATRGI AR FER | A
R0Q 2l 926 [T | FAF 0K 62IS
€8I0 ¢dq 9O URGEQ €U (paste)sq
JREe @ER ROAE (wood pulp) F6R |
RONEER 2l YR 6ARISAIR (cellulose)q
6R60R QAANTR IBG QR YR CARIEAINER
JRde @A 2R Q6P AALTS RS Qlal
4] 6P (rayon) 98 99e @I | QA
0g, 6090 Q Jgoe Inm 99 OF KRR
CQHIIIRARIQ NLIQ 3¢ 6 6 (artificial
silk fibre) 4Q° M2Q IYE @9 RGN QA
Q9 (artificial silk fabric) @28 | @8 6Q9R
3R f QUIER 6208 QPR 6ARIEAIR,
08 | dIgfe dae 99Q QK eRlke Qad
dae Q 68 Qd9a Q| Y6l Qe 26e |
60¢ ARIQE CRIER Y@ Q9 @ RAQ AR
AV 62IRAIQRS |
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QO QEQ QUEAITS! :

deIdl R 6QdIURE 69 d0 9Gde
60EIR, 901 Q0IQ 609R, 961 6 QaIgEl Ade
QY QIO | 604 6RAR, 901 6 KUIYe! 8Q
QQ QU6 FdKR @9 dg9e FQIdIRg |
@ de 99 @ 9del 9LRle 91, S
AeR 99° CRICIRIS! 62aReRl 649 IR
QIRQI 694 | P6R 609, 90! 8 *UIYEI Fige
@Y, 60€R 6 am (g0 @9 8 QYR 93
QUEAGG! ANVER CRHARE |
609Q, 901 6 QaIgel (g6 @uRie 6T,
aiel, 9o, vg, AT, aAQ, AP 9Ye
RAUARE |
@ @919 FRI g4l PRR, FAUS 8 XA
de@l, 6949 6 o2 6de I FAUR
RAUARE |
6R9R 90l 6 em Fd0 QUQIQ SIRG!
(carpet) 990 @QUKIRE |
609 IOIQ 9ge 9 (gauze) K4l KUY
g8 QA0IQ AR, ARG QBQ IF [E
dIfq, AeRER QULIRAN |
6016Q, SRR, 6214 TIRT, FRERAR EANG'
2R gYEER 6994 02 MR AU |

&g 32 FIeNRq 99e d6g gfie ald
QAR :
QIRAR 2 9@ ARMe 99 | 1931
odoiea 2ICFRRIR AT ALAER IE° RS



REQ APRER Y@l A6 FARR, ILe
FAUARAN | Qi@ (Newyork)a N 6 Y 28Q
Q9q ¥9° @49e (London)a L, O, N. 2]Q
QUQ 69 PR daq 98 | cQled gQee
(QI9e @A 20eR) 9 MR PR @
Q00 090 6RR, *F Y° QY 996
QldiReR |

FIRRR. 020 AF 6 RUCATS!:

FNNR 02 I8, JOYAR (elastic) 9°
QPR S | Y2 RPN FEQ IG° ALRER
ATIRR 29 | 604 Fne 02Q 990 Rl 8a
QRGOIQ T TP B | \92Q AR MR TN
Qg G 670N ARG, TR0 2ICRIRE (rock
climbing) IR QNQLE @@&, RILSl S
dIQIQYe (parachute)6@ @ USRIEQIDE
(mountaineering)6Q QIS @& QABUIE F1al
g0 KA |

e 3.4 ASVIEAULE
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2IR Q@9IRQ §ogIaa! (highly elastic)
g8 eqlg 6Q UL AAIER 9AE,
Pleq J6 6Q@ (car seat belt), O
@dQl, 92el, 6 QUG 1EQ 990
QRUAN |

@ g 92 (strong) 621Q2QIQ YEQ
Q]l°§ (machine parts) dg966a ¢kl
MREe 29 |

QRRR IPI6e QIR 6AIRI, 9,
0@, I doQl @@, 80 X AR
6RYRIQ QOQ 6 AWRER F6a Q@ |
@R (il AR ATIRQ 29 |
ARl FIR oI, @A A6 MG
20! FANRER UL CRIRUCR €Q4| I
Q6L |

FIeQ CIBI0, PREQVR 6AME (conveyer
belt) 2GR JYGTER FANQ 0 MRLE
29 |

AR 961 6 an fde KUQl FIRQe. 6
QERIR Y | 9@ GiFe KUQIg 6969,
cUIER /R, 99@, Jnol, ALY 9Le
QQUAN |

210 020 @f UCHISS I8 ¢ @9
62129 YAea GAR IR, I,
ARG, QI6| 2@ BRI LM BIY G |
IRl AAER AV QR IQ° TF
(TFerQ), MINECRI, AR QIR
PeRe 9%a S0 24 QR |

PRERAE) 6PRE! 67665 PR Q060
GRIAREN | @ 60RE KI6E PPN
68 6oIN Gig) &Y QR RPL?
PRUAIN | RIS 906, PR KLk P96,
616], @ DR6IT JIP6R PET PP

a6 PRI CORG! L0 N /




IMAR :

Y AR I 8 AR FRQ AU
629@R6Q 2l 89 9Q ‘AEQ” (ester) QAR
QIAIRRS 6didr ey coIReld | Fag gl
Gg@ﬂ Zea (artificial scents) \4Q° 2i&ll IR
6 U I oRider AdITIRg FAQAIQE
goI® @ QI 96ARY (essence) kI 6Q €Q
QAR 6T | gebq et @8R 644192
6dloe QORI 24 | YO QIe1e SRIRIGINER
Rl 26ea Q 6dI0e gge LAIUIRdER |
‘A9 YARq 690 000 dRfeR ‘IR-a8]
(poly-ester) @2IN | §9 @ 9RO IR-QAR
Ql dREQ 64IGe SRRARER 9LE YIRS |
6AYEPR FRI 6CRAR (terylene) Y@ GG
INEG 6CIGIR 2T | CORNRR A RIFI 6208
6QRR (dacron) NQ° @ 9@ 3¢ ARAR
26 | aQ 8es 9ol 99 29 99° 699
goIg. 650RR. (692R) @Y Q4N |
COTNE Q9 P6EVQ 8 RAACANTG!:

o 600N QUP F19Qe 6 QLRIR Yo
26% |
o T (TQ), RS2, A, 2D
QeI QIR 8 2IRR |
ag6696m asa 699 Qe A4l
A2, 219l Fagi 62 |
o J9R QU POAERLER g TR
62NN |
SRS AR AFem 89 29 QR |
210 @F ZQ6HINE 8 @] 6212
69 626R G117 FFaAg |
2l 26 6RILIERISl 29 R |
@ QUQIQ ATl GAUR FRIEIER
QO RLIQIRI 699 QLT 6QRAIN, QIL|
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QL0 Q@ JYYe 69UR TN | 694
IRAIRR C6Q QA RS UEQ
Q@ | 9@ g9 6aig ‘wash and wear
Ql ‘el 6 TR’ QUQl QEd el 9fTe |

QUERIB F6EQ 62y AN FANER
Qdl, dam, QYR 6 Qne 99 eadl
CEOMR, QUQ QIZQ! 2K | 2 @Iq gy ekl
Q6AY S 6L | €6RRR, 0 68 FAILE!
JdeIda 66Q@S (terycot) @9l QEILN |
6ATM 65QRR 9ol 6 am AR 6caam
(terywool) 996 29 |

(GOG“ GQQQ (PET polyster)
aRName 666aqalEns (Poly
Ethylene Terepthalate) &/ €66} (PET) &
e Onae g6 | 9wy 08 Qg a5
YePE 6QIeR, wIR, 6R6eR PR
QMAPRAR, 66T QOIS €y (film), &6
Y696 66'] (audio-tape), IO Fl/e?
Om 212 PET (668) OR@a6a &2Ia
e |/ y

QEF RIGAUR| 62609 INIR, AR
FAga @ onel *a |
9@ae :

@R 2N 9@ AQEI90 IRFIQ 26e |
el eies 961 990 QIdN | NERe 0%
Qal 9ol €94l am (wool) @ G8f 69
Q@ | 604 Yolg a9 am (artificial wool @
synthetic wool) QEIKIN | JIRER ANEQ Q4
QAR 6 6O YRAIER YRR 036a Q4
AR 6 6UTRR PR ACTNGE @F | PR,
QRN AR 62U AURIE SR
Y@RR 026Q G2R | 650N 99 R YAND.
QY (I QYRR AIQ QS |

\




QAR QIeT : 3.3

RIQER CURIINAR IR R FLIQ S
2I06a MG 6l6d 2R (hook)q —die
AR AL 6 AW 67T AR, IRIQ,
dRQ, 6% 8 PNANR e QA ad gL
AQ | 64 691613 691G QAR Y@ g8 RIQER
RCRQ AR PR LRER AR Q° AR YIBER
66IN IRAUR NIGl QR LAIRGY | gIv AR
URNNQ 6REVIG VNG [ RS YL

@R, 6UUR 6QA9eR Ui ANNQ BRI
62IRC6R | Y@ QO @A 22egeq RASS
6elIg 06Q 6QITNY TRAR MG A |
62606 Qo 9 Joa agen Al 898 6ad |
geoie geiee @@ dR adlc I8 F |
699 99Ie @36 AR NIRQR, PIRIR RIFT
eEe! 69 | 9| FIRQ0. AF6Q A QAYPRR
QN 0RG 0F 6 | 608 @dF AQVIQ, @

0RQQ, ?

AIRE1-3.1

afie el | 6ae 09Ide ad | Q0IQ K 6R6eUE Q! QI c’zi@zc{ R
e Qe edE 8¢@ | (P90, 2F6Q OJgERa FIF)
L
2.
3.
4,
5.
AIQEI1-3.2
cRueq @ad 5% (@@ @l FeAee! Jdee U6d 90 !IR)

Q.a° e g eedea 2@en @6 29 ?

1. |eeq ([a1ge))

Jdl A2 @6 6 cAFTER Qg & @9 |

2. |da& (6089)

Qe 2icg 2IcY PR3 | 6249 (Ja9IR) G 98 29 | PRARQ
Jeq @9 das 98 29 |

3. |em (aa9)

4. |eooa QeREI0. FER 8 QTR ARG 29 |

5 |eeae SPER RER | 6R96dIPI O 29 | LRTE 62in 0@ X (bead)
Q8 @9 |

8. |aneq 920 GPA6Q 96w | @Rl 2l Qe | @0e @f 98 24 |

7. | NGae ARRE AR RER | LY 62N FPRTR K0R @ 2§ 29 |

28



ARFI] (981 @ A6gTe) exgeaa
QR 6 A :

QA :

doGe REIRIR AUR FEQ KQAAIQ
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1. GFQ 9Rla 03 @ 96l A°ge aa Ie°
g6o4ag 29 LEUTRR AMERTS A
AAG Q2 URILIER QY 6YERNC
gIclca ARG 3.2 QLI IE @Q |

2. QF QP Q IPIQ QG ARG FeIFIES
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(@) 679 6P 090 AR CATR, 6D, AIFT
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QeE QF ZRBICQ 6AS Y QTG
dAR A3 QIRGgee 6ad |
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QRPE RUQI 69Q 929 AR
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3.3 Q&QQ (Plastics)

UK 6LRe PR sea Y8R
R FET MR AR | €AY IR
N AR I9° YEOYR 6RF RITER MRYE
29 6nd | 26ea delee QEaq 2] Ie°
g604e 66169 6adlN afeae 6 |
ggoeasn oon 98 Q8 calmalrd |
(i) @09 R 89 ZLMNRe! 2QAIN

F0Q SIEEQ PRI IQ° QI ALIELER

@0e RFS0R 218Q QIPIR YA | 94|

Qe 9RIR 2QE 6 AR YEeY HFS
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(i) 209 0o GEadY 9] o' Sda Jasa
QIR @] Qg 6fEcAa Yol 99e
FAUAN | (@ 9eIg 2Ien 9GN o3 <
Leqic 0g @R |

(i) 909 eoR YERYY 408 AR YIER
P g8 ooa I gee @@eY |

(iv) oon QRaca 6e dee aef faa
QY €9 e g8aq Jdle @eUdhd |

GEEER B
JBR6Q 699R 601N AQlE Q6L | AR
daleq @2 e a8 28 | 604 96
QEag (Plastics) @ ‘gEaQ AgR’ @2l Oa |

\ vy

oe 3.5 giaq fua &34
Q8 JRIAERXL (Types of Plasics)

6QIoR 990 GRRa ERAIRR Jutes
QREFLIER T FAUARE, @l : AeAIYIRY
(Thermoplastics) 6 26dlcada QERQ
(Thermo-setting plastics) @I aGﬁIGQG\

Qeq |
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269191809

62600 @08 JE8ada 2aYg FEn 2K
60IR GOR 2eg] 26l I ddinsn @09
62N | QIRIg 9T 29 @R 98
PPN 9e° 2diren Q8 @0 62N |
@ gedq qiede goieel 61on aReee
(Reversible Physical Change) @@Idi | 9@
qeelel YERgEe 6208 dedigaaq | €@
6961a JERAYERER ‘6AgR Qe AR/’
(linear arrangement of units) Q@2 | Y@@
@a dR6Q I9ageaa 9@ @l 491 (long
chain) 98 @& 9RCQ 946 29 &e 3.6(a)
eeq 90Ie8 1)

s T = ] o s T
3.6 (a) 60¢e Y@@ AR

(@ 696198 YEAAR QRS 62R8-
dRAUR, IRAFAR 6RQURG, (Poly Vinyl
Chloride @ °68¢6Q PVC) 9R&8aa <
6AIERIR, YRR, 60TRR QUG | 1P
dQ Jasead 6o (recyclable) 9184
ce6IRe | 2o 1gRq 99Ia CaRIa eI
QUELIGN FAULRAIR |

aleslicader aaq

2 62609 Q0% Eady AaYg asm
Qlal Faf 29 FIf A7l 00e Zeg] 26
QR | 2die ¥R cHloe cheaR Bgelea
(irreversible physical change) 266 | 9@
geee AKRALE] ceesiisader QI alerlieas
IR QLI | 26, gLPERER IgeR 698
2R 6 2QE AU KR IRl IRV
Q62 | 1@ 696199 GRNIGENER IRageaa
dR} ‘QR=e Y@@ 9@’ (cross-linked
arrangement of units) @2I€ @ 3.6(b) |
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3.6 (b) RAASE Y@@ AR
@ 696198 JRRALR QIR0 6208,

6QEaMING. (bakelite), 6FMICIRG, (melamine),
ad@! (formica) QUG | 626¢lI6ATE YIRQ
I8-oael-2ediol (non-recyclable) 6QIRNUQ|
64lg 0R6Rd Y9NSR @ Y RIee 26S |

3.4

d8aee 998

(Nature of Plastics)

QERQe A9196 Q8 64y RSS!
2RI 64 6Q16Q 2RIQ 6 AUFER KT
Q) gee QIR |

QIR QUARIY! 62IRCIAIQY FEQ RN
AR YEER QU Q° QQYE,
QU021 6212l 6dlg 8940 Gl
QY QRS Q6U P2 RO, NS
QIR SXE-QUIFG JLHER 2| MRS
24 | 696RRIRG @ 6941 2SS |
AR ARREES QB QWL | Y
6RIRER 2GRl doem eacea JdaY
QAN | 2R 660 JRRY 2EQ |
Igee ARIREes AR, I8 (IK90)
e° Qe gt |

2g, 919, 2d QAR adQiel @l
Fol IR | 604 2R AR, AR
aQld 2E QAR 6910N6R QSRS |
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ERQUE1e @ gaediq aIdl aiRg Q69
1l eee 6208 |

dee6eQ6n 64 618l e Fdin Qlg
QR FAARTER |

EORIIRG JQ JERAY 2gRsaRa 26e' |

JiEeqa adeQIGe!l
(Uses of Plastics)

g, GUR FFTQ gRY YPaleq GIEag
PRga gai Keee @f | QIe, TG
2T6q GUR FFV AR 6 INY AUNE;
@2 Qdaq #99 dRINEES LRS!
g, MUYN, LA 6 99l | O6R
6R60R YO’ YQ° Q2R AR QLR
JEa9e RU6Ie! ZIERIel RAUIRNG |

TES
A

@2 3.7 J8aQq 990 6a609 @09

ARAR : AR FJ&l (carry bag), TR G
60m ARG (pouch), 6RO, AQ L,
e, QRG, 69dR, @6, AL,
URRI B8 TET 6TLE, 6RI0I AUER
QHLIREAS @@ 9@ AEIR, 9@ P
@), 2@ 26aR A0Y ML FRY g0
RQUAIRE |

4.@.9 (P.V.C): e 4§94, 6Qlom,
@R, F9, 6, NG, 693R, A& ARY



CIaR, 979 6P ORRE (sole)
edidea 69101, 0aR, @418 (raincoat)
2@ 08 gg0 equag |

ARYER (Polypropene) : 926Q 9@%,
IRl Qe @ad, fguel IR 9o,
asion 9ol 21 9ge 29 |

N@RR, (Acrylic) : 99 068 64 12l
Q8¢ am Q68 dATe | YEARETE el
Reed g 62R2Qlg 99° ZweQ
62IR2QIQ RIE IRRER 121§ 9, FIR,
APIRIRR, FRFICIR 2GR LORIER IQ°
AFR IFER MRS 29 |

6QERNING (Bakelite) : 940 VRG]

e 9REAR (Polystyrene): 626416QIR el : §o, gel, 621Rea, 69@s6 8 TVa
(thermocole) (@ 6€619S ; QIRIQ Q& QRQ (cabinet), 69ARAR, AR,
6AR LA | 626N LGS |1 2R 64N ARYIS 1R AYe
@0, G 6QIoR, TR, ESRETIR, RQUAN |
6IRIAM 6TTIR, TV, 6666, Qe AUE i@l (Formica) : 9R0Ie! (sunmica)
2T MTFER MRLe 29 | I 6 2 6gdem 989 | @0 GTR FF]
QRRER QU URQIR Qe Fitl @l el : 65, 691w, €9 AR AUeR
ePe 249 | 66 QL6 ARAR! el ;g';‘l 222’:;‘ ﬂzjag%@a: m%eﬁf]
626AIERIN VYR NER MNIYE 628 | conad 6 99 GeQ gg; Sa‘él le 8 ged

® 6OURR, (Teflon) : @@-&R (non-stick) @ Qe 6LIndIsx |
@EQR, @lGl, 699 @99@@ calesa CAMIAIRE, (Melamine) : ZQURIAR
AAPIR GeR C66 OTRAR ISR j'ﬁﬁ% Tgégggég{,m;%%)ggﬂi
(coating) €U6m SO, g'éj aRIaat @egl (fire proof cloth) 2% Q. 999
AYELIR QE2RIR | ear AAREG c20d | ol AeIRINIee GR2Ql
SRRl QAew 62N | @gEQ caIBIRER e 2Iead IR,
QYILIRAR Q& (plastic paint)6@ digirasa 2l J6a QR |
6ETRR AN, YIPITRER RIQER & QAR NIE : 3.5
@fl Qe RETNID | 6R60R TS| RUEAIB 2 dRia QJ@@ @RY RIQ
g@gpﬁ, el Qarsa gg@sg Rl 9el @?IQ GQQ!QGQ G@@:‘}?@Q NN ﬂl@lGQ

A : Q
Q1996 2 | @qeg@ﬁs@aa QAN 3.4 2AQQIN Q24 AL
@q 6 ANIe 6P |
AIQEN-3.4
Jiea (@080 |28 qop qgka | LR ARk [ ARINE AIRIEe | ! FIRIER |26 ¢ IR
Q| Qe Qe Sl Slana) Sl Sl
1.9Q28
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3.
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JEa 809 O 6222l IR Q@ 6LIeq
Q2 9e° 64060 AUANR @EF JEaa @
QAR Fa |

601N 99 AR CARIRY AR 9e°
620I6Q 609 @ad 699 IR YER MEATER
(6916, dRQ @ 6¢R) AR IR IR
QQ |

3.6 98aq 6 9A6s

(Plastics and Environment)

969 IRl QaNIER YERY Y@ QI
douenial 9Rld Q6U 6RHIEYR FIQ KO
g6 Qe 98 QAd | QAR 6AIQAIREOIQ
ZIod @8 Q1 2@, 92 YR LAY KA
YRR FROR RN AANDER QYR
deed | Fodl R RQRRl AXUERR AITER
6Q 92 €2 679Q fea QEeq ZIewel
6Q%l QIRE | WLERV! NIQY ARINS ERIER
JIER, QLRNIER MRLIQ ARITER IEEER6E
TG 69288 | 18 RIQ ZRISrs &8
aqldlg, FIGea &l MREeGRl (bacteria) P&
QRCInE QR | 664 698 6gdia YRKANRS.
“6RQ ZoEa uewloy ¢IE€RK” (non-
biodegradable plastics) Q@I | 6929 Q&R
dQIdgee de 92 od AIFea ATD USYER
0@ QRRIQ 9986 AQRd | YeAMNEe PR
A 0f 2ag JeEa 6296 PEAR
QLS | YRTRER YO SR YaQ TR
RTQER Fl2I 99| ARV 6228 | AR AVER
698 QEaQgee @@ Qdica caRRUAI,
6069 doo Jdarikie feaR 6 AMIRY STIe
NI QG 621R QY TR AMSE QIR
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6228 | YOYMOIR 6UITARNR AR QAR
Q0% ULEHY 629 QAR Fkl 99TE 6208 |
604 F18aq 9IdQ 0Pl 1kl Falae Q62 |
~

RACB ERIORIG N2 99T 64,
98 JP01Re Qe QEnq PR @6
QT @10 8 IR @19 P68 OnaY
arad ege | Y 960907 w8 @6
RRIIVNER OF- ‘6 75 687 | Naw
R aRgen IRl aakle agl
62Re- g60Ye QIR I8 @98
IRLIEE QA CeRAR @6 NIe°
Zeaa 6alel QERq GoIR @6 e 66
@6 /

Q8Rq w90 QNWR QACLOIR
RARKYEPR 2009 LR QAR
Q8Rq Q900 I8 SR gaaR KR8 ;
a/9g ‘gifeq Ve Ziea-2009’
QLIRS | NP EIRG SRR Nén 6al61d
g8aq ek @gdel FRsIT ‘Qa-0a6
geanety’ &xQq (non-recyclable plastics)
gge eRaRce 218 | a96ed ed
PIOPEIPR oS 68666 @ ZIR 60
calel Ie° N8 Ry PR 9@ dRPe
@0 IR @8 |

6669 QARq aIPewy gL @8
QIAIAPE ORG6e gree VPR Caey
(reusable) 8 &e€R 8aq #od 990
PRUAIRNER | @ 6861 YE¥aqy ‘Qas-
e 6alel Q@R  (recyclable plastics)
QLN | EIR 6260% Y8R SIeew ‘Qas-
006 gealel’ (non-recyclable) &6 ; &6
699678 ISR ARPER IR PR
calel P8ag G996 CORaR /6 /
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= i NZ6R 68 Madle el F6aNe 6
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I S 4. ss'ez’@;iyas? QERER 66R FA E?/é?
L ~ RICEIPD | 6606 P68 6 BIG KNPCER
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(699-29Q96Q19Y 9QId 68 FP-ALVACN AR
(Bio-degradable and non-bio-degradable materials)
@.Qr Qe RS 62QITIR 692 694199
2QANTR A
1L AR 8 IREIA IQ° RQ 9 A9l €R2TA el
RAIRES! HMANT
2 Qo 10 @9Q 30 @@ LU calolY
3. QdIgel 94 2Q 5¢1 609 2APVA 6o
4. QIO 109 1599 PRI 6QlGY
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6. |8, 9pfca0 6 AR 210 alg| 100 98 500 @Y XU 6Ll
7. gaa Fod 2600 oF 6FUHA 26

34



37 QEQd §39Q MILIQ KRR

e 2’6 QAR ?
(What should we do to Reduce the use of
Articles made of Plastics ?)

1. 9PIeg 209 RN JA6R6R A6R
Qe @9 6216 MG 6991 | IRAUR JEER
FRY Q6eR RGP QFIER 6RIUR
6QIRIRIEG @99l |

2. JOQI @Rl IREQINIRY JRIERER AR
AR @Al 620G 69 Y° IRAe
qdea &8 2IdQ AR | 96 R TR
IRAR. QG| AERTUR, 6062 VI ARAUR
MNRPIR RAQ! |

3. 2R A YRR YRR 6900, PR,
et 691R, ARG, 693R 2R QPR @
6CTIUIE RPN 6F 25699l | 622
PAIGER FARAN AP MG R
QRN Q° Q¢ QAL 6Q9PR Yas-
PRé FHFR A0IRE |

4, QARINEIGS KUl B 6UTIR 6RRFNER
26 2edae gEeq Qusse @&ael
@R caald | YR Mol deg 2é
AR QRIS AQYEE | 604 Q6w
6aR2Sl QQ @R 6XIGMIGER @&aRI
RIS &S |

5. 6RINER YRAQ 2RI 96Q 2Idel FR |
d60YR QAR @@l @[ 62ISMIG
QA26RERQ 2ANIY PR AAAREE
JERCR Meeie *Ade |

6. 6269Aq SN aQld 2den ag geel
AU QIR QAR AN ARG
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K29 | @R, PR, PaRIal, 2D &R
R Fea fn QUANE 699 626TRG.
del | g/€eeel QI qdiea iy
2ERIRR |

7. ZRIKFE 6RIER WO TR 6
AR 2@ IRAR dea Ved
QRIER TIPS | FINCANY AR
6910IAR dMde, 4e I ARG
JdIrReq 6QIoEd 228 | Qea UG
QGPeN, REAHIR PR JAVCIUG.
6Q2U6R TRINEM FRAR TEQ IR FEERQ
AREIELR | 698 ¢I0q QTIER MR
FALRARS | gea adAqviey AR
ERQING @ Feeasen JRIARNS
gBINERIQ QIR ARURVER
RIS |

g9 10 @ 12 9d g6S AR 6QRIRT
dQ gRla Aeel Qe QFIER €QRZAEA |
ERIER I AR, TR, R, 2R QRN
JIE6R AR 90 @A 6LICMIG| 69R%ER |
YRS POT CEIRR 8 RIPERIONER TR |
AGRC AFD crIcQ ARee A8, a8 dIRe,
6QION 2T QLRFIGIEe MLl KSR |
QRIR QAR FF6 ANV 69LQd 6RRIE,
goRIa A9 QI ¢EAdR UeLleg A°REe
R JGEQ F3 | JRERE 8 FORAER
ORIIR T6RYR QTR J6eYR FIste RRYR
MNR2IQ QIR FUEQ AL 629) 6
69609Q ARQ WRIR Qe Ahe @GS
2R |



QNI :
AR

Que agl
IRCINRERAR
gI9oe 0%

Q00 03 (regfe 09)

6P
A lal)
Siatla]
COANR Q@ 622N

@Re

6O%!

qEaq @ gEe Qe
2eAIgEaq
eleeleader R

amaAR
d.e.9
aRgde
Satala)
6OTNR.
6RERNIRG
adel
CORNIAING

-Polymer

-Giant molecule

-Polymerisation

-Natural Fibre

-Synthetic Fibre

-Rayon

-Nylon

-Polister

-Terylene or
Dacron

-Acrylic

-PET

-Plastics

-Thermoplastics

-Thermo-setting
plastics

-Polythene

-PVC
-Polypropene
-Polystyrene
-Teflon
-Bakelite
-Formica
-Melamine

6R-2Iega6dIoN 9QId  -Bio-degrodable
6F-2IeuRIeLIeY TQIel -Non-

biodegradable

JRoaél 6aigd I@aQ -Recyclable

plastics

IRE TSI QJ@E?\QL -Non-recyclable

6oYR 99e Bl

AR 9e <Rl

plastics

-Linear
arrangement of
units

-Cross-linked

arrangement of
units
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Qelid Qg Qo 98 696198 FAULIRS |
FRNR, 6CNR Q 69RR 68 YRR
QR0 08 Ql eI 08 69419 |
dede 029 U 99 QRAIa QG
02q GUR 9 43 YQ° F6Q RREQ
qRULER |

Qe 0399 Q9 O LR 6L
PRI GO 990 698 |

JRe 6aen 6ot TRl Q62 | 2eRa
FIoQ AR AR 2@ | 604 ke
QJRaQ (plastics) @ GRAK AR @2l O |
geaie Q8q 6aIgY s aRaR
26S' |

geoin Qan 09 gnes 6t ead
8 26ee |

JIERYR HI08 9@ 6561aR FAUARS-
a6FIgEaq 6 eriedda QEaaq |
IR 6GRRR 190 dig YERYR
6AR6R @8 @ @8 QEQ FEY MR
Q2R | AYAR goea YEaq IR
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o QITRQ, QYERR, ALRIIRIR,

QORIe, ALTRIR 2T geia 68e6R
JERY QLR IR MYe 62eF |
dig 9Q gelee qEeq 659-2esg
Begio aQlel 26e | 6QeARIQ
26leer, AR AR Y OR4! 26l
26Q | M@ QIRGIQ Ygea s
Joge Ued |

docrial giEa @68 qeq AGea
6CIBQ!, 966l 60648 TG, PRER
IRIRERR! 9° QRlcq 6CIGR 964
dR AGReR | YYFRR Qe G
RLIeg AIFe FAR e1e AN QI

QA9 QIR FIRQEIG ST QINER I°
QL IR AUFE 6208 | @7 @l QI
G698 699 9O 2I06R 9986 6208 ;
2I0PE dU6a A0Y FIVRCE LRSI
Jagoe QIR 629 | @ Gie Guaq
ROARY 90 TRQ AR I° 2
QIEEER MR AR QUL 8 LR
QUER R0R¢l IR FAULIRG |

6QQ QaRER YeR FIEte QEag
RLIRER ACG| AQRAR R RIS
2QaNR |

@ g6 QEaQ AINQRIER QK OF;
@9 ZANATER 92| FINRIER MG

—~ A
@8 Q@ | ag |

[ ggIem

1. JUYR 9od IR QNS SIR/SRgecY ead |
(i) 960 088 — 03 Q° 03 Rl QLA |
(i) goIn eqlc 0g 698 — |
(i) 980 08 @@ QEaq 266 |
(iv) IRCIRR YeRie 2°aq. QeI |

2. QRIS AQM AR RIG OR VWAGR ABERG |

() 699G @AY N° QP ORAEE IS 6298 ?

(/) afiql (&) 69RAIRR (o) aR8de (Q) @R
(i) 6996 P8R QANER MNIYE 6908 ?

(@) 6.6.9 (o) 60TRe (9) 6Q6aNRS (Q) ofel
(i) ERade Je, g6 AP Qs dle 6298 ?

(@) efeIRe (&) cocanias  (8) 9REde (]) aRgde
(iv) 6RQ0Q RIPER MRLE TIam 9ge @9 ?

(@) afal (¢) 6FRAIRR (d) 65TnR (Q) IREaR
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3. Q608 fkIg 609 9Ee ‘grs 024 6QIo 9e° 6RLQEeR ‘gMead Zedidy’ AR Znal ARG
PIRRl A | CORETIR AP, Y8R 6URRI, AN AAFR YICAR, @F 69, 691a, QIR
PR YN AURE, 94 e |

4. Fee 0egEe aedicade gieq SRe 96 SQIAN, Qe |
(i) QQUIR, G, 69T LUcaR
(i) 940, g8, e, 98l 6 Je, 6916,

FRNe 03 4R I8 QN JiR Qa6 RIS end |

o

6. 6RURE Qo7 08 QUIIN SRe QI |

7. R 6 Rl dader J8Q JR 6UNIR FEQIR 6RRIEY TR | CANRT dIR 699 FUPIR
CUII® ZRNRINR 629, QI0d A2 RS | |

8. 6QI6SR @69 AINER PR FUPR AT AT QIR |
9. 26AIgEeq we° 26icata ERQ FrIca aICieY 6RE |

10. 6P9-2QTE 6O IS 6F-2QTA AT TLId FrIER TR 6RE |

11, gos-0Q4 6dIeH 9Qld 9e° gas-0Rd Z6AIoN aQld rIER AT 6R¢ |

12. dROQ @’4 661G RRALRE R QR |

13. QOF 02 QULR P LAVIR AWINE @ ? AT AR ZCAISR AR |

14. “QRR0IQ 906 "~ @ 998 INRHER CIYdI @96 AR ERFR @a |

15. “Qiaq AQ8ie Qe Qf, @3 Jad dg 17- Q46 QIR ArRIER @ AR 0YFI gEUIee ! |

16. “gIEed] 606l 2G56 ¥e° cafal & URHe” e, QU |

17. PVC @ gIQKl Qraie 6 6R2isa 6msl |

18. PET @ gaiQifl @°ai@ 8 6GeIsa 6R¢l |

19. QF IgR IPg RARR @RE Add JANYIP 98 AQ |
(a) 26AIGRRY : 60¢e Y9 al :: dedlieada ieq :
(b) 26AIENT : YBeRE 6aley :: 2erlieada Qi :

AR @' @A ?

1. R QI6Q ARag @ @ G PR QIIQE 69960 Y@ CINGl AR I9° 639Eq @'¢
QRS R |

2. G0d@ < ggle 106 ddelen 99 fIde gEAY 2eFRIgees @g Gg (98 adeie)
SIRGl 6RS NQ° 6QgeR AR '8 P93 R |

3. P 6QIRIR CIFER oS 6a9 609 JBeY 2Rl CQda 6Rd |
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10.

11.

12.
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QAR R : 4.10

aesl-10
2QANRA AAGT : 6QITY SRIANT

ad 9 6816 QPG VI IR 65QQ, AR 6
R RO QPR (JFRE0Ig YL X9),
Qe Qg @A g4nl AQRI0, Y@ Qe QF
(69163 @%@ FPTQ 2AER 621R QLR FQ) |

QIR GRS : @9 @A R @
66@ QIREQ 10 Fl.A. PR 6°R 6986 /Y
delzl e° gIAee, @7l Q10 AULIYIES aRQsd
Q43 | AR REFY FIFFER ZRI I° QIR
RO QloRa 2l 6@ fgsea 9l | 68Q
REOQ QIR OF IR 2Rl AN /9 |

AR RGN
QoI

QEQ ded
adiease

oQ 4.5

adeQuE GEe eaY : AN RNeNQ
QRS QIR coml @ ?

RIS : O] 8 B FREQ AAGTR ool
LUTE 62In (TR ANLAARL AR IR
Qo Q€ 99, AR AR NGO TP 29 |

Fe,0,+3H,0—2Fe (OH),
U0 2RdINe 9F 6J6e 2IReadINg
(1. 96 66 ene F966e AR R )
QOR QRN QP 6LRAN, 6069
8616 Qe (basic) 26e |
2. 99 6@16d R0 f996Q QIR RSN

QPN AN 6L, 6969 FgET
geye (acidic) 6o |

3. 99 6@l6d @1 Ag8ea a@a ﬁlG‘ﬂQl
QIR OTER 6FET AR %;_‘QQIE_‘
6069 g8 Q@Elﬁl (neutral) QI

QAR 266 | N




uiegdas Folce @Rdel aea 699
AP Qe ARG $AU6Q 698 AINEQ K S
Qe oY A8 @@ Ada A€ 69IT6a, 698
QIR AR 8 AR NEFIQ RGP 6216 F&
6RdIN 2R6a 69l QQ Figssa ARl | 699
A FIEIRR OF JHeRR 2Rl AAIRQ |
@ Q¢ NG B YD, 6RY 6 QR ?

vecgldar Tolg €& adeel s
628 fl6gdae 2R |

Mg + 0, — MgO (F16g/dee| 2RARG)
MgO 68 @% FRIEQ QUNER gEFA AATe

62 HEgdas 2Readeg FFe 9@ A
Q8 29, JdQIQl AN RS P 29 |

MgO + H,0 — Mg(OH),
MEgdos 2ReadNe

ARNGEISS D ARARE, FEF FQID |

QAR R : 4.11

aidi-11

PSS AAGT : (1) 6716 B
6QI0RQ g &fe 0T °ge @a | PR
QIRTES AR R PIRA 661G gIBg 9 @
08 6ual QeIE €YY@ 0OF ¢dean |
Qleeg @ @ 9 g8 8Ty LR
IRUER AR 9P 2UFIET *Q (6@ 4.6) |
@ QUeedda 9ePe 9IFe (deflagrating
spoon)RQIKN | (2) IRCRET @Al OHQR 68IR
(3) SUIRIS, 6QIGS A2 @Rl 6818 Qe QI
e° RI0 eq 90 K6l @f 6218 6ge
calgdn | (4) AR 94 8Q 1099 (5) @1
6 AN AV SR |
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ARAde Odea

990 9ene
Qe

= oI
gaee e
e 5@ 4.6 (a) INTR QIR LR

0@ 4.6 (b) ATNQ QP TS

aQIsl ARG : gRRR SINFER 98 @8
aee 9d G2 Ie° SIFey KeY @R | AIRTR
PRQ 2O 629184 QPR AP QR
QR @6 qAe eRaIcy §2 | Aeae A°gd
QIR PPAR C6Q PR QLY R
9e° 00REI0. gAR LR 6AIed QI Q@
@R | 0I'U6R QAR AR CIKIe PR AR
Q° 64Igdl QRRa MNIARIR @ §IAFR an
Q6d 2RI, CPURE AT @2RQ IF SMIQ
PREQ VS 699 | IR, AN ASAQ
QORQ 621" 8 8 Q1R AN AT CRIGEE
QlI6R 2lel Figdiea TR Y9 6RN0R AEIER
@ afeee 2Rl ASY fQ |



AdYeeVE QM @8N : AP ReAY
QORG AR 6o |

ARIS : QPG QEEa I YR
URd690q QUedisl @8 ANTR FPR; Il
TREQ AR, PINARAIREG (Sulphur dioxide)
MY Q& 62l | S+0,—>S0, | 622 QuIQ
SNER QUIPE 621 ARTLIAQ el 8 el |
622 2] 6919 PR NENIY RS RN 2R |

SO,
ARTE, PIRRANG,

o Hzo % HzSOs
o aRaed 2],

QIIB-7 JQIFIQ PG 64, 6
Fal 2T RFER 01998 A2 QSR
QIRZRding oud (edele euQ) 98 29 |
C+0,—CO, | @ @6a @ A6
QENY; A3 A OId g6Is REM ZRIF AIRIER
Q4N 6QIRCIN | 64 P16 QQ IR 6N
Ql 9QI CHNER QR Q@ 62N THIY LI |
2l RIOR NSRS Ui 26T | 9@ NI
FRER AAYE 621R FEFR 2], I8 F6R |

co,
PR QNRARG

+ Hy,0 — H,CO,

e QAR 26

QAUS-8 : FATAY, 71971 O Y@ FRF
Q0Q a9l | ¥9Ig 8Q16Q @I | 9| QY
dea 2den aedeen a2 A4 s 2lsd
@2 | 604 1919 PR AP CONER
R0 FRER QIR QUIAN | Y9I 26
AR 2QSE; @R Sge! (6erq) AIRILER
AR QPO | I8l QA Q24 QLA
TATALR 6816 ¢4 SRINIT 6ER 6SIRNIER
Qe QYA ZRdeRe A2 AV JORA
@R TATAQ 6ULIRANG RINR VR QR
Qlig 98 24; QIPIR AR1RE 62ia ARl 996a
dede 99 |
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P + 0, — P04

aaoed  2edee  O9Ueq 6U9IRRe

P,0, @76 QIR0 62in 67 gRIea TATaR
2r Q8 @6Q | P05+ H,0 > aQaae &g
age (Ghgeie ag) |

QRIB-9 : UCAFE, 6 URTERR, F1RIER
6RlEd QALRR YoRY AT 29 Q@ |
ARIQESS ZRIQYGRR ARARQYER 2c)ID
ASS |
B. @@ Q2 ¢oaal
QAR QA : 4.13

dIg-12 (Y9 JQRIG d9@ JRIg
694160 6QURNER) |

IPEYRIS AIAGT : 6QFAN 2IQ QIL
MR ARIFICINER RUNY CLIRUECR | 9@
99 YIS dEELdIR 6dRR | QYR
Zadees A2 99° @F 92 99 goadl @
deq 0lg 98 QQaQIq 21 2oy dld af
UR 6QlORER QUITN Q@ Gl TATRAR.
QYR 9P PR QHIAN AR | 9RQ! L el
Qo 6Rlonsa @calde @& @f 62eea
6QGAC QR QLR QAN | L 197 @F
9@ 90f Q09 a9ldl | ¥2Ig 206a ARSI
200 | IR 6965 6! (tongs) ALILUER
6QIONQ V¢ HEE QR AR SAIANE 6eER
QY 2016Q QIS 920 (& LRINER 681G TS
ZRGl QUL | 698 6216 HEGq AR
UG TRER R FEQUIRR 6N QUL
9e° Qe Ahea @ deEe QRIQIA
JORINIES FJRINGIAN |

MY AN 62RF-60IGN 6816 IR
Q RS, AR 6 VR AGNY RIS |



08 4.7 6QAGANQ 9 A2 gERQ

QM ARG : SRQ @A RPYER
ZRIGN 95 (gD 250 F.5.) GG e° 6Q26R
ARl 9eIFIRgl €ALAF dEFq e
dlRIiea ARG A2 2E IRIY | @6
Qg8 daKewa 98 2edd @eg (69
4.7) | 9664 ANAEQ @E Q6 QL |
JeG8Q Q0 62IRdeR dALes 99 <l
qlaa QIee algg 2§ Q8] Q99 |
QI'd6R RIR AN RIPY HES Y° AR
RO RIURQ ¢6E FRQ QI GAER ARG |
ACOIY QEreR & afeae 62ql, dRIFIPER
Q8 2Rds @09 |

adueeuE R @M 6 IANIS :

1.  oF 86T FRIEQ AR ORI
QIR0 62N 64y 6QAFAT| UL
PPEQ da @ Q@ Qe3Les IRl |

2. 21 4R ‘QI-age’ 9okl 621R2RIQ
306, @ GIA0q 2ARIR AeY FEIGR |
3. IR goRulq 69694 2IReadae RINe
Qe 98 629l 6d1Y AR AN AR
caml |
2Na +2H,0 —2NaOH+ H2

6QI1GA o 6219 LRERARG
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QeIe-10:
(@) 69U @f saIdas I @F 9@

Q1Q 9oa @Q 6dIFIA9¢ RRRARNG

(81Q) 6 Q10 98 Q& @2 | <2l o1

FEAIARER QIR QAN |

MR 6 M 29l A0 AL ORI

@8 Qo 98 @328 |

Flegdas 6 IRAGAN Io3 96 A2

Jogdl @8 o 98 @t |

RPN PRAL ORI 920 AR PR

Qg |

QAR 2R @8 QA :
99 508 QUM 24, 6069 QIS

109 (€)6(9) g8l JER FaQIq 60 A |
QaI8-11 : G NN PSS 64,

ARINESE @R 6 2RIIQ RIEQ YOG 29

QR |

(AR 2R @8 QIF :
28 PRER G0, ATIR 94 QI 6RIRR

od e Ue6AGR 94 TR RS K6

Fein e° geeYe Figeg ag aa adicass

A eaNgeQ emst |

C. 8¢ A2 gl
6Q 6QYRI 2IQ 6 IQYFR 2U¢), AL

A8 goRa @8 |

AQUIRS! : i

1. QI8 @R (test tube) AR TIR test-
tube holder G“{E‘QIGI G.:GI I

2. JONRI AR A9QI gL 0l N6R QY
didl Qdier @9 |

3. g0Qal coad § QR 69yl casm
dRFIRRIQ FCRICR QPR 99 69 |

)

(&)

(&)

~

/




2If] IR FRICRER 2 Y 99
ISR 2F) IR IS FINARITER
QREIQ, 2f) 6QoRa 0de K49 |

adf) LIeeR RTER Fe 62RAUER I°
6UISINER JPER R 6L | 60§
ARG UGAY [ 250 |

QAR KU :4.13
aQial-13

JNUIR APRG FAF : G

NG RURAE!, QAR QBN 68 AN FFS
MR SRR TS |

1.

145 Q€I 6 g8 YUIART (test
tubes) |

6QlIGNY 66RQYQ 62INGQR (test-tube
holder) |

A1 |

QAR |

aiEglf, eadid qlegdas Tol,
RAGan aIe, Qe 98, 998 cEdaq
(copper turnings), 2N G{"‘_ﬁ, ARTR
od, 2eaEe o4 |

me me€lle] (Dilute Hydrochloric Acid)
@g 99RIe], (Dilute Sulphuric Acid)
6210 R9PEQ ‘A’ ead 691G
JURIRRIER 20l YAl RAIR | gal ‘A’
6Rg 2R 99 J8l ARER Q6 |
699@% B, C, D, E, F 8 G 6R¢lgQl RI09
9604 RG 6AUIN AR1EQ AR |
AR YRl R QRS 69egYR
Qg (test-tube stand) QLR KR |

AN URE :

1.

A 609 Q@G dY QRICUY
geouaca alggle| easiN qlegdae
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dol @2 | B endlgel 9@F dodl
PRIRIQ YeRuRea AIBCR SRS
RAGAN dio B2 | 6999R QRG C
oR1ea aEglR 6N QLIgd, 9ad
D AR168 9], 646, 906 E 20168
AT 94, QA6 F 9016Q ART 99
9° 9R% G Aa16R Zieaiga 9f G2 |

2. A0OIQ G 9N AT AR 69t
JUVIPP |IG-No-1 (test-tube stand-
No-1)6@ @@ ¥9° A 0lg G UM 2K
QIS IR A AN FP1 R} -
No-2 (test-tube stand-No-26Q0 @6l |

3.  Stand No-1Q A gQIdl @@1 ISl 6Q26Q
AERLEQ IR @R, (droppr) AIRINER
RG] AREIF IR | PRINYG JNIFINRIR
FRCR 6 ¥E oDV 6908 @
R AR @Q | 628 S8 JQIRIERIR
(e6a fpael FUIR QIO sl |
@8 dQ 62l @ ? 9Q@ ‘99 IR g6
606 ol Qe & 997 9@ g
daipQiaea 6xl6d 96@a 9e0q @
dem, 6069 TGl PRIY 6698 QR
6INPRER AR e VR AR
Q09 @a | 299 9o 62U |
geea 991l RPIR (L6Q KRS
QUAR RI0GY 6Q¢lIEl | FE I0 YUY
conl & PR ANURE! A0 NG 6o
X |
6Q20@ 918l @1 B, C, D, E, F, G6Q
5 8.5, 6N R REIF FIF J6RYR 6TR6R
JIBIS IR QY | 699 6Ra 6896 ‘ag
40 62RI Y9° 6@Q 6RQ 6IPEQ U 9
6ORI FIR AQMIF QR IS ARE 4.19. G
ARIE SIFER 6 Jod @Q |



QAR ‘A’Q G 590 Go10 aTIRR!
ooa6a 5 A.A. 6AsIN AY SRRIF 6°R TSI
gadia @Q | ‘aq’ IR coRl & QIR aeal
4.16Q 9o¢ @9 |

QRQI2Q8 QY 9Idl @@l ‘A’Q
JRIRINGY GeH AREER Yasl RAART | 2ARY
domdl PRl geRa Jdaldl A 924 QY
Jed KaQIg 62 |

AR : 9@ JQINIER ‘9’ IR 628
goRAIR 9o | 2die, goa a°ate c26n
QIRERIERR. FE 629 LR LR QeI I9Q
629 | 2R INEQ JORY ACe @ 66w
2IRERERR. He 620 Q@ CIel TR ‘A’
o0 98 ceQR@ |

699 ANQ 6806Q ‘O’ d9 98 644,
6Q9eR Y B | AUIQ A2 AUYR ORIQ
Q008 2IRERIERR. FOe 6IRad | §9
2RIQIES 6896a W@ ‘O I gen FIe;
RIQE RIPFIPR 2e) AE gIes YR 498
Qe |

MR 1 AW QA8 @ Qaq (e9l)

ABe Mg NEIEY (dilute hydrochloic acid)@

69a gfdal 29 912, YOG & 2ag @R

Rl Q62 | 604 1 68Q6Q ‘A9’ 99 6w

QB | Uy 9N6Q QUR Ag JeeId

(sulphuric acid) 9@ gE0@Q Q2N | TRER

‘ag’ de gew |

D. SIQ 92 goa@gl

QAR NI : 4.14

AQ1SI-14

AR KR : (1) I FR1- 3G

(2) 906 Q@01 6 FAIR (3) A PR FG

(4) 65UQHR 62INEQA (5) 6PN NAARNS

¢& (pellets) QI 6QEM (6) @I ¥4 (7) §&

¢l (8) IRNIRYC Ol @Al CIo (6816 ¢8) |

A ARG :

(R) 6916 TQIEl AR1EQ 56.0 @ 78 9Q°
6Q26EQ 3Q) 46 6ALA( QRLRANG, HE
QEQ. Qe ALIAER ARNZ | A
ARITR AT RUES 2RIRER FTRIYLR

Al MR 24 QL dIEl @ 4.1

R | QUGN Qa9 269l QIaIglEa Q09 K0Q
A | clegdan ag 9% 6oRl | GERIR CORIRR | 09 99 coal | P0RIR ceRIRR
B. | pddaan

c. |qa

D. |@aq (eql)

E. |aee

F | enaq

G. | 6@
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29190 62IRde | RIQIQl 6AFAN
QREYRL. A8 GUR ceRl | FILITER
62816 QI ¢8R IRIR FigEg angsd
QeY 9a 9e° 9ISl A1 JP6a S
QUPR RO 6Q¢IZ | 9g IR cenl @
R ISR ERYSH |

(&) @019 dIdl PR16Q gles 6GAe
REAANE 998 930 29 | QIRITER
Fgsica 6216 IRFRHa ¢8 IRln QRgsd
Q09 9Q 99° ISl AR JP6a s
QIR RI0GY 6@¢liel | 99 IR ceml @
R ISR ERYS |

(9) Q019 IV AREQ 6T 6QAFAL
ARG 996 IEO AR | CRICER FEEER
6216 G8l ¢l68 IRIn AN QU ARY R
G° RISl @R LR RSl QIR Q106N
cadliRl | g 9 CoRl @ QR cRY 99 |

AIQUIRS! :

1. 6P 2NRANG, TR PR URER
od 6 FIrA 90 62RAICR | 604 IR
PIFICER 6QONY LI KR |

2. 6QAGAC LINLPARE 6N 6SIN QFER
garoE QYR RGY QNURARE AL
goRal f8 6AGAN FIESIERTER TREIR
620 Y9° QOINes QLYY FR 6l 64T
aiéizl eQIede |

3. 69Q QIAGYLR R0Y RAVERER 668 IR
621N, (test tube holder) 6 Qv |

Q1N PR @2 : F6RIT U@ TS
QRlea g 99 98 conl | QIR ?

AR : 6960R Q. 6 6AFAN
AREAQIRE (FIQ) FRIER Jo@A abe 62Ia
R6RIERE. 98 24 | A9 URCLEFAR YR
cdiq ‘og’ a0 Q& 99 |
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QaIe-12:

PR JNRIR FEIKRE 64, 2RI 6
QIR R TATE JoRl U6 990 | 664
AMIRG FRER IRIR ZCAISR! AR Q6 |
N

(eaaIR zia 88 QA
e Qa6 @8l G6RIF UY 69

697 2RERANEG Q¢ A2 ORI @OR

6208 I8l @ YQ° QG AQY Qo 6

daie 6nd |

E. A9 42 goagl

QAR RIET : 4.15

(Jaeea qIad 2RI 68 /Q)

QTN FRV (QURNE 6 QAAXFS SIE])

RQAXQE! :
(1) 225 100 F.Q. Yaq | 226 68I¢'

REIR ¢96Q 2AREN A, B,C,D,ECBF 6Qd

9e° 960IR 9Raa QI dlgea

622 51:iQ 66169 6ndIN QIR F0ICLR

Q2 | (2) 6916 100 G.0. ZraEe aIg

P (ANGQ) (3) 691GY RIS (glass rod)

(4) 601G QER QIR |

Qaade ald :

1. @I ANETS. (CuSO,) RE &S
RS A 60 (V1P AR IGR) |

2. @F ARETe (ZnSO,) ARdl 2Rl QUeRs!
Ql 6QIOR (el W) |

3. 6TQ ARETS. (FeSO,)med Q!
MRS S 60N (AT AR AFR
oR) |

. @R (Zn) €89 A AYERS |

5. 2 Ql 3624 Ry Qde gl Q@
(Fe) @4I-9QG |

J

6. @A G‘%lfGT\QI(Copper turnings) &<l
HERS! |



Q1Y ARG (AN QIR : TS RIAER
AId g60IR FRRER 50 A.A.6R¢N @f &2 |
QRO-ACR YR QNP RUQ ANETC TR
(crystals) dol2l 9Q° @I € (glass rod)
AAER AN Q6T AIY; UG AL AR
(96@) rgd @6e Qe 62RP: | QI
ARCR SUIRGY | FR-AQ QVER AT YO
ARy FQ | N2l Q1R Qe 26T | RUER ¥FE
dee MR 88 JRR-BEA F1)l CuSO, QX6
gee @ | 620 @F S9Q C 9e° DEQ FeSO,
QEQ QEF AV, AYE NG ZnSO, LIER QT
QeI 26¢ |

Qe18 6AAR : A FRREQ 66N @9l
QR 9Q RN 7. H8 IR | B IRQEQ
601N Q2 QL Q8 IRRl I° C TR
geQia ¢l68 QI 9R o8 Fe ARl | FRLe].
doiegiea 2208 dea fGe A o4 |

QO1A 6QAIR : D IFRER 2 @ 3 9
RUQ c€FI IRlRl | E Seese 2R 696N
Q2 Qe A4l JRIZl 9e° F Seesa 98l 2 @
3 gif| ROQ, CERIQ QR | 9@ F6RI0 FReQ
Rl dalegiea 286t dea foe AN ad |

@ JINIYE R TRITR I8
QAAFR 9QIE JFRR 8 PR 8! (purity)
99° goRageaa 696 (rate of reaction)
QAUEQ TR | ©I0 6R6OR 6VRER YOR
JeR 419 62IRVIER YS° 2R 6REOR TR
A TRAER 6QIRAER |

adyeesé ¢ AN
FRQ-A : ANYCLTE R Q2 :

e dQl 9l @M Wl QdeIe
QIR Q° IR RN Zn 618 LLER
QM QIR ZIXAE €Sl |
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ARIS : @ IR AT AAIAR
goRIG 628,
Cuso, +Zn—>Znso, + Cu

QPR Q€ dele @96 MM

(@ gERaIeR Zn g @ 28 CuSO,
6ddaa Cuq 3gde @8 CIRIe ge 2RI
@EQ; YLIQI CuSO, 8 Cu 98 @9 | @
doaae ‘Aglde 9e@9l’ (Displacement
Reaction) Qi< |

@ea-B AJIER[E Qe o2 :

Q26Q 29! QIR FINeF QS0 AQR
QF 62IRAN I9° Y6R TRIARARI Q2 QL
@4l (Fe) QU6Q QIR QFQ 2SQE QA |

ARIS : 9@ SRR ATE AUAARR
doealc 6998,

Cuso, +Fe—>FeSO, + Cu
PRGN Q€ @S, @ln
AR Q6!

(@ goRaiea Fe @4ia &8 2°¢ CuSO,
6ddea Cug 9gide @8 QIRIR gl NI
R6Q; LYIQl FeSO, 8 Cu 98 249 |

@ goRal frl ‘Agiae 9eag’a
QQI2QE 26e |
PRQ-C : ATCQVE AR @M :

(2R 2Rl GREIR QTR QE PRI
6QIRAIN Q° 2EQ IRIFINAR! Zn ¢E AUER
AR QE} QRS Q¢ |

ARIS : 9@ SRR UTe AUAXRR
JoRaIc 6298,

FeSO, + Zn — ZnSO, + Fe
odole Qe

oEe, 49w ol

QIR Q€



@ goRaIeR Zn ¢9Q @8 28 FeSO,
6d0na Fe @ @900 @@ QIR P ANRIRQ
@EQ; LLIRI ZnSO, 6 Fe Y8 29 | (@ goRal
CRl ‘OUR goa’'a gin 9@ 21908 6% |
3eQ D, §9Q E 8 S04 F : 9dI698 aee
Qe :

J6RUR TRRER A YER QEFER @R

ﬂ@lﬂl@&@l IR 61619 Jeeee doRde @
QR I

aRIe : @GQIG'!E]IGP AIER 66
Jo@al AT 29 G‘IQ‘ |
@2y ¢ d|ie Kae Fad :

QU I QL@QG},_ ereliciml €4,

QAR A 6Q Zn g Cu digg gde
@Q8, @9 Qeq F ea Cu dig Zn
e dgde @R |
QAR B 6@ Fe 2@ Cu Qg 9g/de
QQ8, @8 S9aq F 6Q Cu 2@ Fe
deg Agde @Qe@ |

(@)

()

() Q@R C 6a Zn dIQ Fe IR gIde
P98, @3 @@a E 6Q Fe i@ Zn dIQa

QgIde ‘E?Q_QI@ |

(®), (&) 6 ()@ eAYe] Qaad
QARAER 64, Zn, Fe OIg) 2D JORASNR
@° Fe, Cu 0lg ZRIS 98RAIeIR | 98 Ang
QAR QERR YA FAAT 62a8- “ZRIR
QAR Q. K0 ORISR UL RER
QIEIQ 692 20 IYTE *Q FeR, 699 g
ZRIRIQ FEQ; 2 TREQ FOR MAE 6 QOR
I 98 29 | 1@ Qanq 92l 9¥ 64, !¢
JORAEIR IR TR ORISR asqa AER
Q6Q 628 g Agfie KRTIEa QI | 694
deQ D, E, 6 F6Q €60 Ao coneid |
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QaI8-13

QY JQIRIe FSIKIRE 64, ZRIQ G
Rl CRIEQ ARIREIES QIANRR FET °aTe
29 QR |

4.4 18 6 AIQYYLFR RWCAITS!
(Uses of Metals and Non-metals)

PR PO B8 FQ FVR QY B LIYER
el 6208 | QERRQ JIR 6AGN, 6aIIdan,
Mdae, 2N, Kde, o ZIGMQ 9e°
PIRNERIERR, ANCLIEER 2RdeR, QIeR,
TATAY, ANTQR, ZCALR 2L ZRIQ QEYID
AR | QIR Q0 UIERR, AT
dR 6 2R di AN | FR, §F 9562
@ ? 92 6208 QRNERIERR 6 ARIECRR.
6A6e | 9R B@ QYR (AT KSR,
QRN 8 QERIQ K 2AMETS !Q
egas d@al QIR 6goda M 9lLe
RN | 2 6R607 PR YUY HIM 26T
Q° 299 RIOTQ J6QI ¢lIQY 26Q | 2R
A AN 6gedia, AR, 692dR, dRAR,
QOIFR 6 PR-YAQ UIQ 6 IPEA BAR
aQidl | geog auRed G, 62, 99, 20l
PG AP G UQ 6 2RIQYY YLe 29 |
6QAPQH COTIge A, ORISR G,
QUGS AQ, QG 08, YIS, 2D Al Y
6 2IPY 98 |

@R, R, A0 AR MeLE
ARdIe 26T 6AIRIAM (automobile), ARIRILIR
(aeroplane), 66¢ Q0¢ AL RRYILQR 2°d
PR PR Q2 YO AQ FRE FEY ARXR
dig, Qde 9dQ, 918 AURE AUTER AR
oLl 2RIy |

QF 960 NG QR 6 P8 ErIRR ge/
P90 e e 990 @8 /



4 o —— N
Lrldia 2w @' @

0Q 9eQ 92N °gR ! 1e° FIRFOIQY
Q€ Q678 99 9Ufa [ QIR QRIQ
dIoea 6nd |
1.  6QQ9¢, @99, IRitan, &= ,
QIR (dIeR), 6lfige, F6aR,
2eee. (R2), 99!, QUI-IERIRR
QG RN RUCAITE! 6RE |

2. QU6QI8 QYOI IR IS QR QI
6RY 99° g6RYRe Q@6 6MEN
QUEGR 6md |

3. 2R6Q6eR, 2RJ6RR, RIRACTIERR,
6JI0R, 690, AR, AL,
ROR (UFIOR), IRTR (999),
IATAY-U60IRR QG 6Rdd
QUELIGR! e |
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@F| ORCIEER 66N 8 REAR IR
Q@G oIg F18 @alN | 1@ fgda old
deia @R GO @RI 9Q° FARNIRE
oA Rl IRGRER R AN | 2Ig.
Liquified Petroleum Gas (LPG)
QI NQ° @I QEf M Q6d

A6Q 6RIETA TR QN9 99° ARRIUIRIEH
QY KR AR |

2. cdegim (Petrol)

R, LEQ, FTdNERR 2L LR e 6
QQIPIRIFR AR QU IS° 69, e,
6OEe OREQ 2R oY AT FAQI RINUEQ |

3. @6QIdR (Kerosene)

AER, 606QICIRY 6 PR AVR IQ° 65
RPN DX |

4, @6am (Diesel)

Qg, 9@, 2IeQ, ZI& Qe RS AAQ 9a°
PENRER 6FEREATAR AR |

5. | ed8eee 66R (Lubricating Oil)

PRRRHRIQ FRAIG @° UMY LAAIGER
Qds QAR Q6T MRLIQ |

6. ¢leel (Paraffin Wax)

201901, AN, 2ANGERd ZIha Jeo6e
QR |

7. | 99699 (Bitumen)

QRQ Qe Y66 ¥e° dgadd J9 KRR
NeLIQ |

( 1859 (13260 YRAL 2ICAARIQ
6URARRIRE ZERER delfl 650U SRR
QRIER | @I2la 20 F g6a 2o 1867
RPEa AR FIQR 2BERER 600 QIR
2090 62l | 2 RUAGER AU 6
kg@@l@@ 6Q60R 2ERER 60R €& 9l IR

UR ; 9Q° 6d9eRq 6609 8 QR SMIQ )
ge FAUUIRE | 967 Faog AQ A
JdIgt 9@ 29Ia JoQ 06R 600 8l 28 1e°
6Q0IQ F12I 9@l PR FAUURE | ILIQ 967
@I’ (Bombay High) Q2IgI@8 | @86
RO 218, AR, 6PN PR
ZOIRRIER F1l 60 #d 23 | )
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Q068 9918 QYO0 696TIRAN 6)
QPR oNIdg 26Re 2AGYS RUCQIST AN
d9e QARG | 69¢eR 6U6TIERTIRINg
(petrochemicals) @214 | 6969I6RNRIN
aQld 9Eeq Goesae, 9a0 03 (aRee,
AN, IERe ARG, IR, R IR
Q8@ 2@ gle QLR | gIRee M)
QRERIERR 9LE FAULN, AR YR IR
QAAGTR A YLo6Q ML 24 |
CUELIRANR G RUEITEl Ye° eneRg]
QdQl 6ag QI ‘@RIYR!’ (black gold)
QLN | 628 68 eI ‘eaw® 9l
(liquid gold) ekl @@l |

J

5.5 @199 oMIQ (Natural Gas)

9o RSN RAURE 64, 609
QEREQ cU6gImar A2 dIgee ouigq (ge
g 2N | @Y 6Q60R GUQ 6Q9R JoR
ouq A9 6LIRAN | QPR SHde {8
Qe 62a8 AR YR IR BN VR
269 | LPG 9fF de06R 0oRie 62Q9iq)
Q2QIQ @ QU] QO AR AP Ie°
ARG cQeln LN | YRAUSR
QG (QUEQIIR) YRR S° TRIQ 6REOR
2ER6a ARIQIR 98 SN F008 FAUURE |
6U6QIN B8 FEPR QR SIRG AFYERQ A6
MIQYER QY 9VE KREUN | & gQVEIQ.
6RIRGI diR GRF ERRQET QPR SHIAY
QPR (compression) AN IS, 24
Qlcl geaIe Q8 6Rle IRGAER 9@ FAIIRE |
9Q° @Y, R, A1 IR MR TiR AR
U | dReesa @8 62IRaRl 996
QIR AAGE QIGQ@G? o4 (Compressed
Natural Gas @ 2°69€6Q C.N.G) @QI€IN |
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Q&g @ ? k
e V60 MG QIS 6415

CNG 9mdle) le'dels) el el 66168

RTINR NLIR 6NN PR PUANRE

AR QSRS aQld 98 QAL
AR gYEER Rkl FIPFR I MNRLE 2.8 |
QRO 29al, ANYIR, QAL 9° FVI-
6QIRIRQN RQ1 QIR FERIE BF 2ERER TR
dRCIER Jeee U 980 28 |
#

g4 : 90 96N 6 RfeR 6RIR6EEQ |
QRIGIFINER 6RIRRI, CUESINAN 6 YRER
oMY 9Le PR & ?

Qe : @ | 92068, 9g@e Q¥
6EQIUIR 690dQ JAFE QR oIl
IRQTNINER AR Q6L IQ° LO1008 YgeR
98 62QIUIR 29I 27IQ @F AL MG
2elle ATe AAARE gORAR 696 2
(199, ARE Q87 AaIaea AN 6% ||

5.6 FIQIY QOF YFNQ MILAER
QIS 6 FoNAe NS |

@ 2RUINQ 26 RISieR 64,

® [P AR QY (€A, 606QINA

6 IR ouIQ) 9 YgEeq 9ge
62R2Q! 2 TN 0RICgER
Q06Q ATQ LRANVEQ MPLAR
RAUARE 9e° QR AIQ @0 LARER
QF dIRIER AT |

@RI QPR 9O J906R 96 62ITIR
Q2g Qdq a8 A AIGE |



® SRIAGTIER 2dic, YEN AR FIQIY
QeR 99 90 @0l AReUR Q69 |

0 I9Paq aRrd Afie, KPR 2 AIQ
@8 od g6x AREe ; QT TRER 2UF
JeQa! FIRe AP 6AIR ATCR AR
62Q |

0 IGEPR R FAVQA FCQUIR @
AP QRecIgeeq dde FeIe ald
Qe o8 QYNLRY 6T Q6
g98e Q@ ; JIRITRER AR 6RI0
g9le (Green House Effect), &) Gg@
(Acid Rain), 9a9iQ QIdaIQl Q&
(6991 @Fe-Global Warming) 2@
Q8 YQ° 6RIER SRQ 9Qedl 950
6QITER PO 62088 | Y6RQ IFeR
J8 QPPN RELEM YQ° IYFRR
NRLRER LLUAE! 8 FEMIG! RS
FREM QVEER FNQ FIP LRI
oo QFHIR R | 12! 6208
dgaIes 96 IRIFRMAIRER
600I1Q01 |

5.7 RNRI§ QO WAIAIR IS
@’ 6l @A 2SN
(What should We do to Save

Fossil Fuels)

RUNGER 6NN PRACRAR GAF
216AId9AR (Petroleum Consevation Re-
search Association @ PCRA) @Ifle <Q°gl
EUETIR 68 FERM ARG MRLIQ AIFE AR
POER ARG ALOR FAURAN | 62N
26ACIER Q6B 6609 ANIAS! ALARR
@QQ ANGe 26e |
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649 PIRACRER 64GR WY PR
QUQUI ZIPNR AR deal QI
Sl RRAQ| 2GR | 2RIP D¢t 66M
el 2o Fdd e 29 |

MY QR PRVCRER 6HER QI
AR, 0RUIA 6Qg6RTAQIA
UPQE QIS A Fard @l
QNS |

RN M LR FQUCH CAICIR
P08 a9 gge FaaReIER @ 9f
PR A0 ; QS RN YRR
ARIRQI YG° gRIIR PR FARR YQ°
AR ACTY MR |

AEe MNOLR REQ AR Y& &/F
DG 2R NI AR ; 6069
R JHIR ANREQQ AGQ |

@de QgaQl 6Qlon, PR, §¢ DR
Q97 ONQEY 99 FAR RS ; 6LV,
2l QEIQE 69IR KR R 629 |
9RR9Ye10 @91de Q¥ IQI9e
APRNR 26T |

646, B USRI PP ¢ A PR
2SR, YR AR LYINER FReIN
9Q° e eaid Q8 seipad | 9@
Gee AR d¢l 42 RER, 606 @8
AEe @ AR QY IR Y.° QTN
R0 29 | IRER 2RI AN RIRIQ
OGelN FRIal 2RIF QR S 62NN |
604 @R Fode ATIRR 2Iesua
e° 2GR g6R FIRIFE @09l 260 |



Agq ARERR, 67609, o,
2601004dl, K19, 99, ¢@ 2 AR I
FEa 69069 (constant speed)
ORIRER QF AOF ¢ 29 | 604
JIFPIRS QAYS R 699l AR |

e Qe oRgeasa 0 AR
QYLD (air pressure) QLQI
QAR | 99 921 @¢| A6, 696
ARG F1QQ 6996Q P6R AR 2D
Q9% o 29 | 60¢ @odo eIl
QYS! (airpressure) OR 28 @ R
6Q¢ 69R QiR |

A0Q PR @ee P AT K
ZIQENR ; FEOR TS 6O dp 629 |

QIFR Q6 2@ QLR @Al
RIPIQ CAYER AVNCER AR AP
AFRQ 90 AR AT |

(cae” o0 oRed com aige &)
AREFNER AR LRGP, 698 DI |
TR 6ERNCENG 16 AIP6R 9 EFiedla |
NER @90k R 9866 @9 @50 6
R 5 \Ie° & Q66 SWne) & UCHR
E’QIQG’! Qe QY AR a0 /

J/
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SIRIM :
I20 ad

ARIRRQl 9o €8 @2 - Exhaustible
sources of energy

- Sources of energy

2@ d8@e2 - Inexhaustible sources
of energy

I8 LRe - Energy crisis

dI¢ie® 98 @2 - Conventional sources

of energy

QAR 2oy 98 @2 - Non-renewable
sources of energy

@I - Fossil

RIORIREHAR - Carbonisation

EI@QJ':?‘I diew - Destructive distillatin

eI - Coal

@R-9QYe 8@ - Hydro-electric energy

Qe SQYe. 88 - Thermal-electric en-
ergy

Y (] - Turbine

661N - Petroleum

PRlY Qe - Fossil fuel

¢éie 6o - Mineral oil

60R QCRIFIGIN - Petroleum refinery

2rde doe - Fractional distillation

LPG (MR.9.8) -L.PG

dIQGe QMg - Natural Gas
Feeie - Methane
606QIeRRING - Petro-chemicals
CNG (4.9.8) -CN.G



26eq @’& digem :

QRQ 6C6EIRAC 6 JREe MY g RISQ.

® GRIRRI, 6U6EIRALN 6 YA RIS e @0 @6 (e dai)q ume
AR 2S | cRIRaN |
® (10 RINVINFTA 692REIVY FIE, 6U6SIRAAR 6EIIR @6 LPG, 6968IR,

ARYERR AYR 62IRE |

P6en, FQER G 2eee ald ARad |

® @Rl QAR gPe AWIRAS! JIgEe 63 ® CRRR, 696gINAN 8 YYEe MR
ade cgdgs | QeI AFe e QB ATAEQ IQER

® (0 QOQYLaa 989 FWEIY YRR gee 289 AR 969 |
ARUGGE6Q RIRR @2 ERRNER ARSI
6291 QUBRS UG FONEHAR Q
g9ee 2sJn dee QeI |

® 2NQMNRIE TQIEl Qell : 6RIR, CRIRGNIY,
6F1R2I B 6RIRNGIR (UNRIPA) ERRRIQ.
dg6 RQldr |

® QO AYLR N 8 FEAYLRR CRVIECHTQ
6U6GIMNAC B8 JIPFR SHIQR QYR 6218 |

® 1@ UF6Q UREd g9usq (QeN6s QI
dogd) 6QI@ INe AWINY 'Y
Qfl RAQIAIR Ye° AN aFeQ 2lalien §@
U8 PR ROP ML FAURER,
6Q2AR 698 QNP PoR MR FRNIEER
QYA 6 FOMAR! RAR QR
2RI S |

geIeR1

daidie dael R QYRS SR QI dRgEg emsl |

1. 9906 Q 2Bl AFR Y@ 6208 AR |
2. Q UQUde6a AT AER Jadle QelaNg |

3. 20196a Al SRR AR FAULRURN LIE RN 9@ AR |

4. Qe aqeigl FuRea NPRQ FAULIRE LIF Q 9e 9 |

g4g]5-86@ FAIANAQ LIEAUST AN 2R F1RIQ OR ABRT AF 6Rd |

5. 6RORIQ 2ASYf IRy 62606 suaia aid dRan ?

(@) 1 (s) 2 (a) 3 (a) 4
6. 6200 CUTINANR Y@ QU Q6L ?
(@) egegim (&) Igera  (d) aea (9) 6QIR,

7



10.
11.

12.
13.
14.
15.
16.
17
18.
19.

QOR PRQA 609 PRG MIY FEE LR ?
(®) LPG 8 CNG (¢) 9QgGe ouq 8 CNG
(9) 6RIRMIY 8 digee oM (A1) 62Im M 8 LPG

6C6CIRANR Arde AERQ 6R6OIC ave ddag ?

(@) 26 (&) 3¢ (@) 45 (@) o

6PHIR 692 6RN PR €Y 691 YNER CRRRI & 2F, 6ad |
ole Se, 6au 64Ig IR6Rd Fan Qe d9lie coRaN, QR |

Qlge GQYe, 6RRQIRl JBEed Joldl ceaden il odq oF YgPRa Al TR AIGE-
9210 QI 2’6 2ERIRl @ |

dedea calam @at 93 cong, QiR |

6RIRAIR 2BYA APRR AUIYERR I ERY I° g6eYRe RUEAITS JEe 6 |
dedea 6d6gInan @98 gge 628, QR |

608 AIRC6QY TR ARFYEREa CNG eLIQ FAIIRE Qe |

6UEEIRGN GUICg Rl IRIRER 98 P9 CUPIR FRIUIRE KRR, QR |

Jefa HQE ARQRl cAIRIR QRN KRR, QI |

6RIRAIR AR, J0R, 2D AN EVEY FQA AL YR YA R |
6T6QIRGAR AR, REAIRE 2Q AT FUNY ARV YR Il AITER |

2R @6 ALY ?
AQISI-

B WoN

b

(F69I8 QIR 7 FMIRACH JIRER CAIFE 69R UL @Q |)

GOQ 90Q Q2 Age @F Ye° dIRg dOR FeRIe U 9Ee ANNER Emd |
IR ARG GO 9Q Y9° FIRIC QU6 ‘GRIR 69I6RRS ¢Ie’ 69 |
YODIRHR I8 @2 @'6 QAN AL P |

AAURQE 6L 98 @2 @'¢ AAANRE @ YEIY |

PR-QQY0. 66N FYIE-IF FUR @AY PR, I |

2ol BEIIER 699 697 YRR PR-TNO. Jee 28 6Rd WQ° 6Q96R flewl 92 QA
Aedgeq adiel |

@ Z8R6R @ @ 4R d6R FR-GQI0, e IR @UdN 6Rd |

AINEIFS SRAITER B0 RIS Ve FAUARAY, QLR |
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10.
11.
12.

13.

14.

15.

16

QOO 628 692 AIMER RN F& 28 6RY 99° AIRTEER 6296w clawl F2]Ial
Q4R |

CRIRNIG. ‘QRIRIRI’ Re QRIUN, QI |

RIOOR 699 609 AUNER ‘€ORg’ 2T 6RY I9° 699eR AIRTRER GIeRl Seqlal
Q42 |

QLR 699 6AR AR JIR CON IR 28, 62xFRx AN emd |

6U6SIRANR ‘PRIR @l ‘eendR’ SRG QeIaN, QI |

ZCRR AP 99 60REEdR FRCER IAUCRIL 2R QUG ISR ZZ | 6AYLRER @6
QUIKIOE 6RE 99 6AYER 6OR 68AR dIFEa KRS YR QI |

6R60R FIRRIR CRAIGER ARUQ 2IgEa 9@ @9 ¢l AIGEN | YYERea @’ AQ
JRQLR XAUUN 6 |

@68 SgHng 6RINAIR P969R 6RIRAIR AUBYF CIPR ANNE AR |

(?) QURRE YFRR R RS Ye° 6UEER FUR AWRAR 4 /a | O’ U6Q 9’8 /R
ead |

(¢) 20Rad AR RIAIFe 00 dee @ |

(9) 918l RS QUQ YRR QN AN Y@° JERIRg FUa gL eR QdRl /a |
R 6 Fadeq 9@ dg8 (50 A.4. + 50 6.Q) 6aa 2rde diee JKIe ! |

(@) QWORRE FERR AP ERE IG° 6AHR AR IRIRR FHIFI AR | BI'06] F'E AR 6Rd |
(¢) 20RQd ARQ QRS T8 SR @a |

(9) 9018l AR AAUNFYERR RIF 6AY YG° YEOIRE @R A°gP AR Q4R /A |

. 6QQ AR (Field trip)

geqie fRen eaed U@ Rl ¢l 2Bee I’ Ye° 6A0IRIQ RASIRIG TSIR FFNeE
Qe gL !Q |

(?) CGede CAE, AN, IQ QIF, BFY 6 AUNY |

(&) 69 ZEREQ 660 670R 0@ CRlR dge 28 ?

(d) 694R QIR EREE 671TR 0@ RIRM YL ARG ?
(R) 69 ZHREQ 699 629 6IEIQ 6RIN AURX ?

(2) 69690l 60K Soe QI e 6ol ?

(9) 690IQ 699 609 YRY RN 699 FAUAIN ?

(8) 6960 K¢ RO, §Fe 2T NG AT KRG ?
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17,

18.

19.

20.

21.

22.

23.

(®) 6900 6260 QY @I @9 ?

(&) 9FeIR1 6 ghRAeEa Tfa R ddl, Y AR, R, J8rR 2IF AN & &
gl 28 ?

(8) 9@ 2ia 72 2EFAR 02 §8e QMY | 0RENE J6Q AYLIe Falig §E @6 1!
e (report) 6m¢l |

Qealsl fipen 6T163 9@ FR-3QY0, 690 JHAIRRR Ye° AUCAIB 760 ‘Gl AR Ta’

(Data collection sheet @ Information Bank) gge @9 | 2Q@die 626n QS

UREARI AR | RRIe J6Q QeI fdig 68 @Q 9@ AR (Report) 6RE |

2649l e 616k U@ GIOR A6, 602 TAIR AR I° gOQ 990 FAAIRARI G2l
e 06 UMM Gl LER FQ | LYLIC Py §E @6 IR FEUIT R |

QeaIe fRen 6@ad U@ 600 ¢& 28R 6 600 FCARIAIGIR HRATR FQ YQ° GaY A°ge
TR oG GR 98 Y@ G6UIC R | 6Q UABRER 2R & & QRIS BF 6Rd |
cdieaas (Projects)
QQQ 909 QA AR @8 OR QUYER] oM 6 U U YR QAU e
FEERIFIGINER ' AQ FAUAN-ATEET G2l ARG Y@ gR (86aIe) 6Rd |
Qo6 aig od clea ealanl, FAIAR, 66CIR, F6PR 68 LPG (999 SHIQ) gaY fa
QUER 98 P24 PR AR | AN PG 69N ES JIT LTS X |
e AR Ql 9gl QI gIR (2Ide 98 FRIFE, 684IYB) @9F JRRIRY FYMEE Fel AgR
@ |
(@) FIkQ 660 @FERIFIC FERE K0 FET ?
(@) CIg 6260 FEMIGIF R0 AT @S ?
(9) F1QQ 6R60 @ERIGIF RN F68 ?
(Q) F1Q9] 6R60 AR @AIdG @68 ?
(@) FIQQ 6960 AT 6U6LIR FEF Y9° 6RR 692 FIFER LR KeF |
(©) FIA] 6RE0 MR AN FE3 Ie° 60 694 MR MR FAT ?
(8) (9] 6m60I¢ LPG dRd€a Q2 @0@ |
RAWICAQY AV YERQ ML FIERPIER RY |
(@) 6QIRNIQ IR 9F 66R 69 6RQ J90I0 ANYERR JRY 9RLY ?

(¢) Geona gaY QREEER ARIRE FAFIRE FOH QIR JAIRE 6RAN- 9@ AR
engl |

>
0.0
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A}V 2aieh

Qee B gl
(COMBUSTION AND FLAME)

CRRRe P1RR6R 2en &2l 9 aFe
el RGee | 10568 R0QRE FRF
enasice Qe QEid | <@ gRelg ARIeE
QU “02” QLN | YRdI¢ RRIIUIR
QRPQ GRRq 98 JReN | 62609 QR PR
26E 2R FM dRdla | Q40 AeLle
R2Q1 9IRNIeEEa Q1d, @090, REe
QAUITER B2, 60R, @AY 08 e FIFA
Qlgla @Red | 6RlaRl @ Id PIRVCRER
60 6941 Ziene FeR @ 7 2R QIR 6208
QI Q NER FRERER TR Sl QUL
A2 6xlenl 9 I FRERER d¢ll 960 2GR
CQHIANG | 4@ 2RIGER 26T Qe 6 ddl
AAREQ 2RISR QR |

6.1 @29 @'6 ? (What is Combustion)

Q0 PR Z6E 69¢6eR | 2l FPEm
2R 6 QK f6R | @8 dRAISEa PP
QY 6 Yy QINER | 6997 AFIQ G
dad QSN | 86Q FRSRI Jea 628 Fipaal
RIS, 22, 2ea | AIRQ, ZINSER FI0].
dIRQIRRl & ? Q00 YER *Pel 98 2R
Jadl | 908 9906 Za T@Y QNN
RQ AL GG Bl Q! |

QAR RUCT 1 6.1

(@) €68 Yegdan dela 66Ied
dieq Sdeiea da | eI 9 NI FdieR
2oy gIeq 69diRl (69 6.1) | @'4 69gm ?
FOIG 2gR AR dARRR ARl | 2R @74

75

L " — .
H1YC19

cagn ? @8 URleFa Qd @dq cenl | @@
dde 9 AR 9d @'d ? Q29 QANUER
G RAae QYR 2FINLL QBT JOR!
AQ CHIegdur 2adee FIie 6d0e e |
628 6dldie 6298 duRIQd |

@Q 6.1 CMigEedas TOIR FRR

(81) 610668 CRINIR GLIEa AR
ARy sl sadliel | @8l 6QdR ? 6RIRR
I6Q UER AR OPKRE | @8 il (M 622
QRIQE | A8 AW FRFIVER }’E Q@R ?

QAGUIe IR @’§ 6QYeR ?
JOIRIRA 6Q¢IKIRE 64 AHIBERdNN ZRARGY
qeeeq uesedan fefle & eRiaml
FAGRITER O’ INER 6Rlan FRRR | eee
69960 of 0218 98 cenl | 1QIeQ! AOAQ
Qld 6 AR RN A& 69Rl | APRED
QEUER ZRIR (1Y) MRYE 621G | e

gl Q29 60N 6R%IN RLQE |



210 @20 9@ QAade 9fal
609260 @ Tl ALY AP QAUAARS
Y0R9 ATE FQ QY 8 RFEHVEH AR
8 @ea |

(- R6RR0R one PPe YR 900
60OR 7 RERRER ONE KRR & Q8 v
PR 6098 7 TaEAER @8 QIR
gReae cond & 7

- gy ARy ela 6 ZsRle N, IR
N9 999 968 | @I N9 N QAARE
gogel Q68 | N 99468 €6 Q98
CeNNRTER a9 |

- Y 90 699 e @99 | 26
FATAIER 908 KRS FaRle Oy P90
G

Py

QeR dI @& 2R ?
(Requirements for Combustion)

QAN R : 6.2

6R QAUARAR! AREER A @G
0QIIgee age @9 | IgEq 60Iee d6R
6OIGN @RIl | AQEE godl @) |

QAIQE - 6.1

6.2

aQld / @g el SRRl QIF

@O

@lole

ReIee

aade

deio

agl (84)

QIR0

19N
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QARG 2lierl 6agen 69 @8 P8 6
2R 69660 SRAR | 699 991d SRR OIf
Qeedln agld (combustible substance)
QRIAN | QeRdlR aQlde @9y ol &
RIAN | AHIEERIAAN P2R6Q QY AT
@’a Q8aIGe ? 699 oQld ePdka FI@
0lg 20eadIR 9ld Q 2QIRY ald (non-
combustible substance) @219 | AG
2REE QY 90lde @ Q2 | 26 I6e
PIden Q29 R QY AQEa NSS!
Q8 | Q2@ IR A @’'§ MR &
ade, Ad 2R 691N AT KRR |

(c)

(@ (b)

oQ 6.2
QAR A : 6.3

(@) P2 727901 Y@ 609R QUER
Q¢ | §Q 6.2 (a)6Q @ILIRALIAR
QIR 200 CIgEa QRE RI0S QY
66N AGRRIS G RUER 2 | 699

200010 dd 6270 G492 |

R0%E QRFR RNPEAN NEAVNOY.
£09n AUER QYT [6Q 6.2 (b)] |
Ol RIIER PRSI LR Jdq
QY @ |

(&)



(@) ©Q 6.2 (b)6Q FI2FIQG1 FRIAVECIER
FCRAUTER 601N 2Pl AR G2 I&°

RAROIR FEg Y @] [32 6.2 (c)] |

Q'8 69¢m ? ©Q 6.2 (a) 6I6R PR
ORAQ QY dRI? 62R2R | YO N1
do 46l gole @8 oPnl | 99 6.2(b) 6906Q
Qe AIFe Qg AR 2Rl | 604 TR
2R d%l cQslicanl | 9@ 6.2(c) 6IRER QY
2IE) g6ed @R | TREQ QV1E ARCIRI |
@ 5616 cengig @'4 PIdeR ? @ R
Qg (2ed6RR) @ QYR wWINe A
(supporter of combustion) ZIQd¥® |

( 6r6oR 020 ZaRe 803668 )

gaAIR | RVERE : 61N IR QIPER
PIREEIERR K PRB PN TN
@l 1lg ORIREPER TO KPaIN 6
e dan PIRgIRG 6w | Ok
REIERR 068 AWAe aUTR Qi

G

J
QR LUTE 6291 IR TR @ 2SN
Q98 & ? 2 Y@ 98l 98 6QYQ |

QAN QT : 6.4

60IGN QeI GRIGR 2Idl | 62e] 691G
QIO Qlole @8 Gakfa Qige ade e |
QIOG Qo uG@l @ ? @I0Q Qe 98]
J2dRe Qe 9e6a g e ad | RI0F
Qe Q8 @ ? e RI0GQ A9 cRIesa
QYRR QP g AFTY | '€ aIieR ?
QEUART ER |

260 PI¢ 69 QRE AlE RIS ATl
cesm old 9899 | QI0F] Jakfe Qe
aiden 699 6 AR gIR 6T A

77

29 GR | TRea oI 98 24 @R | Jera
6906 @I0GR 2ied 26l AT QI @¢| Gl
Q8 62nl PR RI0G] F2l UAIRAIER AT
coml QR | @9 Qe 69g6R adee gl
R 6991 2R 21098 AYG canl AR
R0GQ FPER AWK 6ol |

Q0 geale Qe aQld 98 fde
QIAFIGIER TREER @ 0Pl KA 2R KGN |
W@ QIIAIRlR a8 Ide deee QIaaIgl
(ignition temperature) Q2IdIN | dNVIQY
FAURE 64 1@ QIOAIQl Fag ad AR &Q
Q9 | 9eee CURIRIR 980 dIR AR 6alIGN
el KQQ! |

QAN QAT : 6.5

(a) (b)
02 6.3 Qe RUER 999 Q0T PR
Roe QUF QA @Y FUR XA
[0 6.3] | gaf @9dea @8 @@ &2 6
209 @ [6Q 6.3 (a)] | @'6 69gR ? RUFER
X g8 @ ? 9Rg @Y 69d | QAIoR 6T
odia 99 289 62919 Zied ANd | @8 AN
el AR | RYEQ PR IEUY 2UeH @9 |
69 Q010 @l dINed @ed @9 [92 6.3(b)] |



Q'8 caUR ? <26 S AIFRl *Rd ?
delel 6806Q TR QYR @8 QI PRY
JEQIRE 2Rl | V¢, ¥Pa 2UF6a Rlee
QIR dRRe SIHAIREa Je8 AIRRIR | AIg
Q019 *UEQ AY QRIY RITIR G2 QAR
QI2l 610 SRR |

QUEQIB 2RISR 26 RISER 64
Q20 JR FRNYE FERIER 2SR |

¢. @19y 991 (combustible
substance)
9. QRREQ ALILS T8 (supporter

of combustion)

dRee 219aIa
temperature)

IRRRER AR

(ignition

(Inflammable Substance)

69 99IFQ ggee QlanIgl 28 e,
ge QA2x6q 6226a Q2 uATER | 26
699GQ 9RnRdIR a8 @2 | 6T6QIR,
A0, IR.9.8 (s.e.4) AIRE (CNG)
QUG  CQIRIRER YRR F6 eDed |
geq ML FRIEER ZG ANRIE Q@
2001 | 6220 YR.H.6 AL S
ARGaQ ML Fe LG R Y@ QT
oRge d9d ougea AaReld | Qe
ARGE PRSI 09ld 590 @A AR @ ?
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R Goll QuEiuel QIR
- AIREXNEQ 22l MGl eI, AR RIRER

Gell aidiara QIeG 2

6.3 Q2 AIGeR F9Q 928 KA
(How to Control Fire)

Q2 dR @' QRIQ e RIGER |
QLAY PUR 6ARILRURR ? 2R a8
YOG g9 @6 @ 2@ 699 ? JREUIFEREHR
ol 308 AeuaN @ef eagee | el
6RAER ARUB |

QF Z8R8 PR 6RRR 6aIR @4
o | 6ald giea P2 AIeR @aeR
600Q 266 97 60IRel | EI6A AT NAH
ER6ER PRAIINIR CEHIR PAR 68 Qe 956 |

g _ S 2\5

b




2IA 69¢Ql P2 ARIRGR '8 9aF ?
@R AEPIEQ Fell 20eg AN AL
dI§ OR13 |1 9P0 AUYFER QRHIR 9IS Q!
QY CQGERR PTG 6ANRTR IRAR
QIERIRl 0IQ AN | aRea dal uIdalea
QR | eeeiele aeKeael adg 98
62R2Q PRIUAIY 2adeRr0Iq I
621R2QIQ Q1Y AQIE PIRUES YR RS
ARNREQ QRN | TFRER QY (ARTERR)
qoll aigeq cegace @@ | cog aalf
AR 2R 9§60 69 Q29 il F6RIT
RIOQ QNS -9y 9ld, QLR
QARILS Q1T 6 9FRR SITAIQI | R FERITQ
6@ldd 6aIGIg FardRIe @en @2l
AEAN | Q2 ARIRMIES Q2R AN
aQle 6 gRRR QAR REA] FAQE
AAQIQ 603 23 |

~

(a) @ AQRRIER PP I° AR AWINR
agld | I 9 QWY delig
ARIRCIER PR | Qel:-

1. 696gn, G6on ZId 60% @96
ggeld 68660 @R, 66R0g QIR
60IRAPIR B RT6R 6% FAEIN
g 9% 98 2 RRIaisa K12 |

2.(a) 2940 A6aR P70 LRI AF6R @R
Qe oo e QY Saree |
@I ARG PR, PIR8 AAPILT
6QIRIRIR) 6IER ZIRS (RENRER

(b) 0P 69668 @08 PRZRARE)
& ZETRRIE] MIq P2 RAIRSIER
QLI @RENN |

N

DAD

1T
a4

9@ 9.8 25 Gl 99

QAERIYER PANQE X IQRUF]
dRGQIQE A7l 6QIR, 2AQYE AFAIAR
d9 (Fire-extinguisher) 6Q QIR
(fe 9.8) {2l QEen vela dag)
AFUANY | ATRER AFIQRIT), MIQ
622Q QIR {2l AIGIAR YRR 6N |

(c) QREARI (6AFAF QRRIESIERE)
@al caicidan Qleeisalsreg &l
QUEQ FgEREM M ZFIRle), I8
62Ia Q2 RGN |

(d) Qe QFael geca QR aeie dal
AR 62 @ ?

AR)a AaI EIN |

. J

. deleieea fdl QIbea olelg
PRELR PR ?
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[ geaRIad ?
ARRIRea &2l @ AIGRI IR
ARS8 RAIA -
*  SQUREQ JIE PERAQ
o 25 F9I0Q 92Q AIH6Q QFQ!
Q@ UFRRY FORT Y

8 K8

*  JRRREIR goldy J6eeR @
@QQ

*  6U6EIN CIF B 6OM URIR.
g QR

*  JIFQ SRR KIE AR
¢ QQIUQ YR6a SIF IF° @aQl

LA I IE W@
(Types of Combustion)

Q0 QL@ : (Rapid Combustion)

A MIER MY FIQ @RI
AP PRel FAUPR Q0 P ARG
(lighter) QIQl 926 Q2 AQUAIN | 691G
6U6QIM @R FEPRER RUF RUY PRSI
QZIAR QI0 JRIREPER @Y A6 A6e
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SRR60 | NEUR 2A] 90 2R @28 | @
220Qq &2l ge &19 QAN | 9e° 9oQ oId
6 2eRle FQY | OR 92e ¥ QS
JQIgeee JRne QlaARl 990 ¢ |

RIS LR dgmaslim ] egdia |

o8 QL& :
(Spontaneous Combustion)

AR FATRQR. QYER QFeR QLR
Jagl 2en 6QRAN | @ g9eaYl aga
696160 F1GQA 692 PIT9E F90 R6Q, SlL!
AR QTR IRN! QIO adis
JeEAN | IR6a Y2l 81N 81N K6/ | 26d
2ZIed QRO 6222 IR QLR YO8 QLR
QRN | GQIGER 6R60R IRER Yod
6J00I06Q 6RIRRI FRlEQ Y8 LR 6Qlg
6Q6REER Fell RIGAN |

Q64! : (Explosion)

Qs golee @ ? Q2 aEel lee
62260 @’ 29 ? QYR oY A 23 28
AAPEQ 2BAIRIER BIg, ZERIR 8 god IR
Qq 29 | 2 QYOI 6860 oNIY PR 64
6 6ERAN | R Q9Rg F6RE

QLA |



¢l Q@@ : (Slow Combustion)

¢y 2RF6EQI B PR AT KRG
691G RSN QLR RRILRE 6N QLIRS |
R 9206 YR oI 6 AR Hde
24 QR | 999 60 VISP SIRAN 69
Q0% 6008 oIR 9899 PR | Yad 9eaq
Qe 920 QAN |

o o= N
Rléie @ ?

FRIPCR PEIACE ARG Id 6 gginl
0068 66RER6R 8 4PN | QeI
calg geml 96, 198 ORRRIaNe &N
8N &1ddelg e o MNGe 90w
CRRANN | NE U RErRg AR |
@ AN 9e8 9008 R QB |

cRlRm QR 9IRS | GIOg
@ QPR6R G261 KRN | S1IP6R IR
g0d Re/a 6915 6RIRMIR gRRe PG/
968 GIAAN | Ng] 6InIEiIes 606R6R6R
gleaeica P MG | 66 AReaes
@ Q866 w08 | JeekNe @ndse
NG FRUB | &5 PR Angeae ¢
G

J

6.5 §1%ll (Flame)

d6ll RG6m ARINEIGS 2Ga 9RIe QeR
AQ2Q QARR ARG AEH QF | 66lGN
NI QR SA I@el cRIeR ddg AR |
QIR Q& @’¢l ? F20ReItN @IR QIR ddlg.
604 | AHIGERIANR QeR6ER A
delpel ee 9Rld | N Qg ddl IRIeR
Qge @ ? AQURIR QeRea dd 6QdIaNd
@ ? 2a A7 0Qda @e QAel 8 du Q8
cead @ Q@ cagel |
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QAR RIET : 6.6

Qe Qeeee GRIANAR SRR
e AR | g6IRe. ARGl ERGl QI6e Q2R
QR | ARET gad ! |

AIREN-6.2
il

R.5°. aqidl caaand [eqeiang @@
1. | F20901
2. |oueeedoq Fol
3. | aga
4. | Feaude
5. | Ui
6. | 9o
7. | duatd

Q'8 6QdM ? 1Y 6FFER Sl UGE
6 od RIER 398 @ ? &9 QIR 6 @9
202l ; @9 6ARR @ &9 66l | AReR
699 | 60N ddlie AQER 2°E @ 6alIGNd
Qare 3¢5 | 960 gRlen ¢l 98 94 ARG ?
691G aIBl @F 6QgSl |

6.6 &% Q12 Qdgq ?
QAR RIS

6ROl 1291901 @RIZ | 69 6.66Q
dlgipael Of @ QI PR1g Fgsiea AR
QIPIa 691N gIB] FRFNRIANIR 6RRER A
QIIeIR 28RER QF | QF At 691G KRSl
Q2Id@ QI0 QAR AMNUIBER 6QHIR | @4
6agR ? GadA @0 6ol CIgen e
8l ceIde | 92l 680Q PR ? AR
69 C12019010 QO6a QI ARGl FRCER A9
2I6d 2T 0P YR | FRE IR 6208 ?

. 6.7



0@ 6.6

6% CQIda Q29 AANER 620Q 78
28 0R QUIge 94, 6390 ald oF
Q& QREN | FE0IRY1 SRAERER @8 aed
ARG FRTER AR | (6R60R 6806Q @8
F2¢ GRR AMAARINELR ORG 6PN @
o6n QAQN) | PR e7Q @8 2°¢ ARG
el 200 @0 FYe 29 Y& 6AT QIR
Q2R ¢l 98 29 | RIoReIg dde ge1e
2EREQ 6QUIRRI QIR LR 6LINRYR FIRAIRIT
RPN CEREAR A JI8] AN YQ° 6Q0IER
eR Q2 QoI d¢l eQdan |

6.7 SISIQ G109 (Structure of a Flame)

QI a@fmg‘ﬂ@@
e (@@ad)
oIgnIal
RN RSN R
Q1R cee
QIoFIgl (a16ed)
waea Q1gee age
(Qeed)

Q90IQ0!1 }

Qe 6.7 (19001 ddica FRQ 2°d
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60N FRFee! ddia §8q 2°d G
6R¢ | JoIBIQ KEIKIRE 64 AR FdIQ
6RRIERER 2RI MGRIR AER (dark zone) Q
QlggaIgl QAQOI. @¢, AR A9ea
(Luminous zone) QAR QI'Q 681 6
2eQ1g 9P (Non-luminous zone) QICLIIQ!
ARQ 6941 | Q1FRIR 9R AN 2SI
Q68 | WOl6Q QAR @F 6QlIg qed
RERNYCRQ Q2R 6LIRRAN | 61T QIR
@100 QY 2! YLD I AFRER QY
6ol | ARIRESS Qess Q08 9Re PR |
AR AER6R ARERIYGRR APTR Q2R
Qgcad | 9@ qae Jdde AQQ 694l 2t
2RI FRAN | UGG (9P 6208 U
QIQIEE 9Q | Y@l gIg QY QI RVE, A1
60¥IAN | feedegeen Agd 996
qOI6a AR Y2l U ARG @Y
4R | 9OQ dea 26088 QAR RSS!
R 2 gNIcY el |

QAR QIF : 6.8

(R) LARLIN @Rl | ddl Ja aleesm
QIR MIAIR AERER FYE! AULIMER
601N RIPEYS @ FRAF 6L¢HIY [6Q
6.8 (a)] | @8 QA adie 630G Qg |
QI'dER QLR AU | 2’ cadm ?
6gF REEQ QP QAN GF QR
QG | R 6eaQ PR ? QP
260RIge ¢ 64l gAe AU
26 RARRIRER ALY Q20 @2l F6R
aRl1Z | 969 @Rl 699Q Al
QRIS @ ?



1
(a) 5¢ 6.8 (b)

(%) 99 9RgEe Rl d68 QB0
@2 [9Q 6.8(b)] | FYLIER VIR 62IG"]
gI8g UQ Qe 30 6A6RS 9IS IR
RURIGER 6QEI | @'6 ad QR ?
Seiia 2GMY FERER SR UERIR 201G
620 ZiEe MR JedRl @g QIR
C9R6Q 29 SIe AR 2Rl QB |
20019 FFiEa RERNRRR LYd @2
6Qlig AP GITFIQI IFLY 6RIR 2T
QRIKINE | 604 6206 &S| BRI
28 @Im dgoml |

Q&R FAR NNER TR UFIPRIER
I IRl cade ? ddia QeYed
geel QUGG A9Rg 62 adla
AR Q6Q | FIRE IR QRIAIREIN,
P60 QI Qe @Y |
6.8 Q% (Fuel)

@ ZRMES TP QN CRIdgR]
ARUER 69 JRIRRI | 69969 FIPER IR
Q1088 T6R | 2ee F6Q CRICTR AN FIASD
QRR FQ | RRIREIRI JFREa FEQ aQld
Qg @0l il RN QIO 2IQdie 29 |
29 RIPLIR R0, 6RIaR, A6, 668N
20 IR Q0E AP QUAN | YR
geoie R6Rd @ Q90 | Qe AeRIe
SRIPR 69960 Q@ QRIQ 29 | QRS
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QIR dIR Yoa UQEIR QR QNS |
QPR ZERR 6926Q K0R, CoR eIl GHIIY
62IRTIER | 21 gIQfe @A QG0 QAR
Y JRdIER | F6lR, AR PRISR G
d8 6906Q ege @0R, °0n B NI
ARRYERR Y@ ORI 990 QU @ ?

96640 RO AN @12y 9E | A1
gEole QY 9kl EaIEN EmeIN @R
RLINE RS @ ?

2194l Q@ (Ideal Fuel)
661N QRF QPR FEQ AR FIRYe
JOGEe 9o Mie Qe |
1. <9I IPER 6941 AIRd, a8 MY Q!
oReg fp @ |
2. NQIg q6R 6941 T QIR
QIR QAR |
3. NoIQ 661G g9 2 dieq dIER
6QQIRISR @R62R2R |
4. QIR Q9 USRI gRY UL LIS,
2CANIPE 28 ANAQ 641 QITHS QY
62R2Q |
. QI 99l 6 gRIER QIR FRAQLUR |
6. YLIQ QQQf dLRER FA’4E
FAULIRAIQ2AR |
6460 QR0 AIF FISie 6922Q 6RRUER
@ ARQél G90 28 @2dRe ? qag@
QY GO AXE EA AR QAL |
2elo. 6Rled QeR d6e 9590 2led
QRe Q6% |
6.9 Q99 @U@l (Fuel Efficiency)
6900 ¢ 28 A Go6a @8 *@
Jef KRR J6Q | 2K AIHER cdleq ad,
cRlaml 6 IA.A.8. 28 | g 609 26
aAe Q9! ? 2 ARG IN.9.6. 689 @ ?



OIg 26T FRe ABER ? PR 28R IR.8.6.
FINER 699 URNIKR Q1D TR, 692 QIR
6slen 94 @ 6RIRRIR AQRY JaIKR oI
dep Qi |

e FERIGIN ARFR LYY 9eq
69OR AAIER PIUFcR Q1Y 64 AR
“@uieRien g@i” (calorific value of fuel)
QRGN | 929 FERIgR / @ERIgie (kJ / kg)
RREQ TN | Y910 UM 99e gee
62@&@ kJ/gram, Joule/gram, Joule/kg @
Calorie/gm @G4IG 1] @QI2Qd 9Qd <0
QUERIR! gy 62@8 17000-22000 kJ/Kg |
22010, 1 FERIFIA K0P AYLRNES 227 6N
692§ 17000 § 22000 @6RIgR adie QI
ARCIRe | dIRIR RUERIAT JRY 6LEEERE,
69 QRRQ QVRQ 6960R 6941 QId fRaN |
Q0 PIfiel dR @8 ARAQ RUIERIRIAY F0IER
QEUARE | F690¢ ARE6.36Q QAR
JRY 6090 @ 9909 g | RIR gRYER

2Rl @6 @ 62U |

dieéll 6.3

Qe ISR IRY
calea g 6000 - 8000
@l0 17000- 22000
6RIRRI 25000- 33000
6T6gIM 45000
@eaide 45000
Pean 45000
deaq, 50000
ENa 50000
IRde 55000
6HYNIQ 35000-40000
QRCRUERR. 150000
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6.10 RAFQ FGRQAT R
(Harmful Effects of Fuels)

gede 006 AFQ Y@ AR
Y | AR 8 G CIRER ANAR FIPRIR
LI 62l 2l TREIFER UCRUIER TR
AGRIQ QUIQI? QF alef | 92l QAag
FIOP0R Jo AR 9@ AT | 604 AV
P00 OLIQ AHRER ANCY AEER 624
2GR | A6 QFTULRAS! 6R60R TRERE
dogERIal ARRR QIRIe g6 eA IR 694
2GS |
(i) QIO, xR, 69ea Ad @F QO
AR 9209 998 @dea At
QYALRER AR 626M LI AR
JRAREe calel gall: R, 6ATINGQ,
I, QUG Q&6 |
(i) QUCAIB ANRYRAR A 22RQ ISR,
A6QIRYING QINR 99 SEI8 U @U]
29 | 9@ QF 621016 6961 AR 2R
enlam PR 6dRem 9@ oMIQ 6dlq
dIeRIRa ZIsw! 2N |

AURPY ARAQ AYd Q2RQ AR,
PIRZPLIRG QY] 249 | YLIQ gEselIgl
QYIERER QF caly gaUMR QR Q8
gl | geQia 9@ eela Qfq
‘GG]JQIGRQI?TET" (Global Warming)
QRIAN | 9@ 6geIRGIFe ANNER
URRE 92N PR PRI 69FRQ | Q|
ARXUQ g (Green House Effect)@
@ dous Qdele | d9PAe dele
Wiaea 9@ QTR GG ZERIOR!
RALIRS |

(iii)



N\

EGIRIRGIFT Q270 QIYAERR LI
PlOAIE 9Fg 9eIN | e 6alg 668
ZERe PR o A9RaRe 986 SIdk
PRUIRE | OQ YOIR ERIROS 6 Y
M 6QRENER | QPGP ZFPER T6HR
ge aeence nie 62018 AU
| Vol QUAIRLAER |

(iv)

J

P ARAR PR RIS, PATRARES
P96 24 | 929 6HIq 2D 96 1e°
9IER QIYrEnsa 08 odier A2 &4
e gaq gkas | 9 gee 98
“8098” (Acid Rain) QAN | @I
2R 6RI0QIG, FAR 6 aRl g6 R
q8q6Q | Y6 Q¥ 699 ULRER
62IR2IN REUIRe @ ? YPIR QS 6
QUAIS AUFER TSR 6EEIER 2R
aeQ |

QAR 6TETIR B PR UAER 9F,
eR, Ae 2 e I.9R.8. (Compressed
Natural Gas) Q0 QRAIQE | 9.99.8. ¢
Q| 0RFIGea FRRIeR Tl QY 8N |

M @

QR - Combustion

QR - Fuel

Q2Q81R @il - Combustible material
dRPdIw 9Qidl - Inflammable substance
daee QIdalgl - Ignition temperature
o8 Qee - Spontaneous combustion
62106l - Explosion

Sl - Flame

QR @YemIl MY - Calorific value of fuel

QR QICI - Fuel efficiency
e @Yol - Global warming
ANQE - Acid rain

il - Flame

2160 @8 digeq :

Qe 9@ QQANER YRl 6QAYUQ
QAAAR AYQ MO I 8 YRREATER
2eRIe 2Q] 29 |

QIgER FRCIel 9Qdge] aeRdR
Qe Q QY 0Qid QRIAN |

QIR 8 FleMITR 6TR6R PIUHE gIR
QAR Q2R4Ie AR, A0S
QLN |

6dR QOR¢ QlarIgea g Q9P
AR 99, 017 IRRe SR RLITN |
QeQ dQ QY 99, 99R6a AR
QI 6 gRPe QIUAIRIR LRS!
08R |

PRQ ARIE Fel AN MR
QAN | 609 @G0 8 e *0e
2EeIgea deeRife &2 Aeeel iR
MR QRILN |

QRQ 968, 90, 9 029 8 Q6IIRd
ARG CRRER 6FENARNIS 6LIRAIER |
ARAR01 dgica G6RIe FER 6Qda9
gel: @geIe a8, Gae a8 6
2019 0€e |

QARQ Q901 ARRQ RUIERIRIGMY
ARMFIER RIS SN |

QeRQ ARael QRIS QY JeIRfIew
RIER QISR QIRARARG, ARTR
R1R2RdIAe, QSR F6RI19dIRNE,
QRELIERR AR AT AR |
QR0 PO d9TE MR AR €
geie, 2¢ 9F, e QEceR Qoid
QI 691G QQILRE! |
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(a)

(b)
(©)
(d)

(@)
(b)
()
(d)

i

o © ®» N o o

e Y
=N

-
N

—
PN

o

[ gqea |

QIR RINQ WY K| AT JNGI? 9dadl @ |

Qeeg @l deIeel dQ o9 adie eeg KEQIQ 6@ |
(@29 IR, Y69 QIUAIR, dRPe QAR

60N Qiadidia —— & a8 aN | (3, 2, 1)
deia 2ACRIR AR ARG —— QLIIN | (A1F9e1e a8R,1GAIe A, 86Y AER)
LPG @ @uemien gmd | (55000 kJ/gm, 55000 J/kg, 55000 kJ/kg)

QARIFAFAS QS 6 |

GERl R0 AN YR FOR AR Fal e |

QY AEPNER 691N 6O TRIREIER CIERERER O FAl URAN |
JERORIAIRTER 66 2¢) 9F 62RAN |

AQRUREE FRIIMER LR AARAR Q6L |
QIgINIR1 YIRVILRER 6TEEIN,P68R, AR QUG GQIEl 6991] QAT F2A FIR |

QAP PP6M @' QE ? CIFER LAY RARI P YRR @ °?
Q28R AT 620! UIR 6RF 6RR RIOR QR ?

QER PG AES 9@ GeR | ARe 7

QR QAR JRY KB @'¢ Q8 AW | YRIR YRR §'E ? IR gRQ 2RISR !Q |
LPG @ 929 6 Q08 920 Mmliea & aldey a8 ?

CNG @ QUeoia QIRe 26asige 0Rees Quealet ?

4.5 kg QR0Q °gd @2aq 180,000 kJ 010 F6R | 698 QRAR YUCRINIYRY Gda Q. |
6OIGN 2IQd ARRQ AJSGES 6RY |

“Q0Q IR QY APMR” - 61T AR ANSl QN QKR |
Q2R @00 g9fda Y@ /Y Feae 6nd |

CO6CIR TPER ‘UADIR FeB’ CAYIKIRE QDG ?
G606 ERE 6AR 6AR YRER 6YRIR Fer 6 RS ?

JOEIR FesR
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dIn @6 @A (Extended Learning):
1. g 28760 @ @ @09 A2 &R 6aIEN GG @8 /

2. QO I8R6R 608 RTER Egheae a8 88 QF |

3. @0 28760 8808 100 76 e 60 9F I8 RPFA66 @8/ LPG, @10, §66/d7, 6a19aeHq
Q7 6 PR MeLRIRTE AT JeRee g6 @8 /

4. @A 968 LPG 6318 g6n 6/ 4eeR 990 96060 907 gae6 90 @8 | g8we Rg6m
aer 3 géwl 88 caele @8 a9 |

5. 666N FG-P00a0 990 66R ORI | 6a16N 6516 GRI6R QNG APA96T REVE | 6aIEN
6816 6 S5 0% | 6816 TRIdER SIREAR Q8 ¥a/ ©1°'d66 Gy 6PN O IR 6N
Q6 | 695 RAER KEFNR PR | @6 69ge 7 APAPD! GeRa @6 698 ? 671 K68 ?

(Qléig @ °? )

PR K @90 gRdl | 9Ia 5000 @F g66 RPQRER IPR6R QRIANIEG 6816 ARRPI0T
TR Q6a MR PRI | SPR Felae PTIdn gl 200 eFecw GIR 69RE |

FPela? Pam (safety matches) 66 &lolg) NP SIRARNTIRNG, CAIFIFAR 6608 6 M)
2eeage e 0 AgaR g0l 6 g6 Qe Adm @I0R Sgaees 6na PR | NE @10 e el
g9 Qa6e IF6e6m Myl TR PePin SRRl gewe GO 98eN | aqTaqe 909
PoITm @08 P22 2Id £N | Myl TRdR PNeLR KNd [P 6 CLRRE PR
PRIOP 60 | 664 N9 GR6E N6 PUTNRION FINEER 600 NFAS SINARTING 6 66151aa8]
ERERER 6ME NP CoIPR QA 159 AFE 9868 QIR0 PP 6 AMTITAR 6w FUARE |
Ml YT GRRIER AINTTR] 7 FareR | RIOg 6510 A58 gF6R BFeR 8 iR a7
AsHT Q6T Ml QTAEE QENBEE £N 6 6aIeIFas 6qlRs 9@ F1d ola 98R6R | I Clasalg

 6Ra68 26/ NEOP SIRARNTIRG ORPe CANRIER 92N | aPse YYdn @10 K67 | |

»,

—_— g ——
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JeoiR PI9Q ey ANY PG AL U
Ql U6QIN Qe QGQl A2 JRERE A2 Ade
@8 | RQRGE B JRERE dada QU
geIRe | A8iea A6 eQLAYRe @Idiad
2ERe Q0@ B diél QUea dEgR gNe
IRIRE | E0Q 6@6en QAN Agd Q6
QeI 6ARTEME ° ACKER FUAYL
2egiea 228 | YIeea a8E AAGRINY
6RIRUGE | @8Q 8 YWIIes AR AR
IR 6FEYR CTe ge, NeaRdal
POIRAMIR, NROYR UNAIREY, RS
PRINAMIQ, VAR LKA, ENRDIB
QRS ARG, G 69C FERIRQ €FATER
Cege g 98 26Re 9o L8 |

2IFl QURER AT 176 2QDIQEN
(6915 AYAR QI 2LYE 2RAIREY A6AR )
Q@8 | 1999 AdLIR PFR AR IR
IO IR, FEINNAR 64, LR TR
FIAR 2NER 26,000 Q6 FEAIFCREG AIFIRY
2R | 6EAIR IR RO Qe 6208
AARER| ZRAIQENR 6RAYRER AFe gt
145 @d @.8. adfie 28 |

PRI AR, 2RDIREY Y° RCER
LeFe ge G0 TR ABEEY @8 ?

7.1 @olade 8 LI RQE @

RIS JI6Q QIR ARAIQ AEQ IS giét
QI @RI | AIRRIFR §P e AR di

AYel 2lelel
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RQQ 9e° JISNAINEa Lags
(CONSERVATION OF PLANTS AND ANIMALYS)

gen 90I8 Zedie | Yries 98 9@ g

QUQ 628 um [Y | e Lfda 64

PIR VA 28 QARG AR ARG 638 RISIY.

ZeY 6a161d QIFEQ MNRLIR QI | &E 9oR

6R60R RIS dil PERQ oI RIFRIQ AEeIN |
o Ql6NITELIG 69Q 9Le K |

o QIEQATELIG G2 I9° @R [ el
*ge! |

o QEQ ULIRLE SRR IQ° RS
Q6D Q0 MR FRQ |

* TR Gl AIFRI e 6aIR AQF Frl
FTRINQ 6R608 UIRER @IQE
628N |

QAARX KU : 7.1

TR F9Q 2R 68607 RS AQ IR
SRS 996 KR Ie° 12 JIgEe @Al ARIIge
-g6 Q96 6g416a 2SR AR |

7.2 SFAAHQ 9Q ARSI

FEIREN TRER YRAIR PIEFll 8 9988
QURRR QR QF URCIRE | AYLVRER
AFIQRIR ORAE QEF 6291 AE A6
AIGesn 2R PR 2Q 1R AR g
¢RdIRg | geoa IRAICY A8 6208 | FEMRY.
08ad! RIG a@6n QAR Ie° TR 290!
2 dIReIN | 2RISR, I 8 QG OF J9ee
Fadia 696l 6Q9IQ AAURR @GN |



2ICAIREESY din 89 AR YRR
QRN | e 2F deR AT AR
UAFIQRIC, FEAFE 62IQ2AIN | TRER
QICVREQ AFIQRIR TAS QF QAN | 9@
USR], CeIN1R SRS CIESISE a9l qial
gaeie elaael Q&edid |
@GEIIR(Global warming) @ @ g QI0d! |
AYRITe 64y PR QRIYY 6LRE 9e°
QEUIe ARl | TRER 71 6HICARR |
PIATO Yol AITQ U R UGB | YVEAUTE
6 @8eae FITa 66 df QUER Rl
dRIRERIS | Q67 SIFee REQ FUR QJER!
QAQ QIR 2N | o8 dl @F dem ARl
g9 QF dIRe | AR KWL 9Q RIR
@Q QAN 92l e6R AR @0, AgRel I
CQGITe | CO6a del, AR AT IR
QAR Q $EQ (49Q)Q YRS @F | LI
QG FRI QF| | TRER UERUIER AR aR
AQEdsa atse caiReN | Y21 AQRfiead
(desertification) @I |

PR QAR QF 629 TRER AIFa
FRUIRE AN @ g R QYRR |G
RAUREN | UL AITR OF VIR FPR
6 (FIG6Q @R Y6Rda AIQl) @fdN | Q|
TPEQ M 621NN | RER A QIR FAITER
2ol ¢y QAR 8 TR F0R QANId arI
QYR CIRal |

PTRY 26N LI AN AR
diRella | eI 691N QIRel gge @ | 99
2I6F FFR MG FARE IR IAQ alda
YRR CREIERR @ ?

-~
el e

89

QAR NI & 7.2

REIR A TREQ JIFieden @g 2GS
PUQ €N ? PPN Snel 990 @8
2RISR FQ |

7.3 @ofm 9Q° Q@@Ueg QA6 :

OR Tere Tgosl 2ed, 6arIee @
JRdIRG QL8 | 69MER IR 9@ JdIgee
JRERE 69R26a @ Y@ Ugat @ VIR
QAR KRB | 6FRERIGI FTEM YU
Je6Q QI 992Ql FRg ARdq 8@ 6 g,
6ANIPE FRIER QB URIRE AR G
GeQE A2 6T ARG QEIRAN |

FPERYAR TRITR RS TEQ PR
IQ° QY93 @dQ &’ 6l 0l JIRES RIS
dIR IURIR 6RNER’] Y@ QIR AR
Jod FAULRAIER | OIER 2 6FARIRIR
@ Q688Q Q88 | Y2 QY4 2N RIS
JOMAQIR 9@ QIS 2°El | QAER AR YMNRG.
8 RN QLSIERINER MBS @l
AFIRS QA QP1Ee AR gl Fll LYS |
R0 4ol 6 QN8 iR AARNQ! IAER
@16, S99, Qdid Ie° dALIRG! 2IRe JoIge
62108 | 926q Rl didl 8 VAT
egd dIR AR, RB1Y ML, NI
gee Q@2 |
QTR QI : 7.3

QA @M, AN 68 6QFEQ 2 RV
AR, AR, 9° IRALR TaTe gL

Qe 6] 9O ARLIER RS I° Q1 QY G
cada FIRcesa @42 |



AQE-1 6T A°QWE AR IQFE 2K

T Y8R | IRER | AUNIER | 6066R

@I M

Ry

RGP
LFe IR

00 7.1 QARG AIRSQ

@8Q A2 (flora) 99° EQR (fauna)
@2l RS 98gle (habitat) @ QISIELYS
g 9ol 28 A9 QBaf | 6296Q
ZRDIQEN, RIFIY QMR IQ° FIRFER LTS
de Q16 590 QAUUIRE | 62068 QVEAITE,
Y, QIRd, 8!, dela AF FIY |

90

dwdiae :

2 9109es 909 dil e&) | 6QCIee
Qd6a @l ol Ufsed Quea 671613
2PARINN dRIe @ RN 25 |

1 e @

U8 afe 2EREa K199l 9e°
QRAIT FIREe df6Qd Qo AWAG YLWER
YRR RRAANAES |
R1NYR AT UL :

2 RIQ, Q6L Qdl & AR
QAGIERVE 99° AYP LA AIQw
JIMAR RIOR IR ANl JIR RG] IR
e 28R |

74 9I0€R AT U :

RQIFUIN AVE UIR FIQALR
e gIe (Biosphere Reserve) Q@2 |
Q6¢ RIé 64 6HAATUG! 628 QOR, &N
8 YRR JRIRERQ | FIede aFe
Je 692 2ERQ CFRERIGI 8 °LFR LTER
AR0R 6212 | 661G RINNELR A°QTE
JPEQ Rlkie OO 28R Fkl QLN | @Sl
JARAIR]. 921 98 QQIeQd Q6d
FUAIRER |

QF AR R 7.4

Q¢ 2ERQ 6RAANRICIR PR FQAR
FRRYLPR Y@ QIR PR | YRR R
ARSYR AN RPIT FRTFUG g6 2FIRIR
c2IREIN | FQEYRe 2RERIR! RTINRITR
CIRG @] | Y9I dERIn @9 €RAAR
64416Q ZERIPR @Q I 66IGN FIRIER
QLEIYER 6nd |



75 Q0@ AL 9Q° gIEeR :

PR LAFe FIRea QA 696R
TR AREA IRNIRE QR @ReN | R
QEER 29l QdiR JIGAUR 6 UM of Ie°
JIEFIeg. @Y 620l6e ¢d 288 | €okR
2ol gIgices f8 daed kisa 49 6
JIgRI6R PR o ARIB, RS YRR
PRUR 6'a GRg JR6R WP | 604
ARG QRIS @A AYRIER TRRR 2GS,
Q62 | GRY UIRER 02U ABQ 6 ST
62 2ERQ A0Q AL 6 JSeR QLI |

JIR, AGRIR, 2L, Rig, 2R, TR
REQ IQ° 20, RGN, TRINR, PR LR
(SQ @° 7.2(B)), ORI Q04 J99IR IRrae
LeTE gIPa 6Q60@ 8@ AP 8 YIRS
QQILRE |

69R0Q FTRAR TQ 7.2 (A)UASNER
@, 299, 26K, R, o, feR, TR
9e° Ggl (2@0) 2@ 6agelq f6R | oI
e QAYgISN 69088 PR QA 6 2Ie1 |
QI'egl SoIRll, 6261, QRLl, IR, AR,
0, doriRe, @Ealdl, Rda 6 2EAR,
QIe, FgQ 98 URR T QYR N6
JPaiR gle |

_—

Je 7.2(A) FHRUNQ 6R60 6@ 6 gl : (!) TR (&),(9) 6 (Q) Fal (26Q)
(@) 201 (0) 2QAIEe
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@R 7.2(B) U9IQIQ 69607 Q02 6 Kl : (@) PR 290 () 274
(a) el (@) Sl (@) ad (9) fIg

QAN QA ¢ 7.5

Qf ZERe @BQ AL 6 Jéee og¢
R 6PURR B YPIR Y@ QIR }Q |

76 QG RS

eI YR 98 PR 2ZR6a Jae
g8l QI Q6Q | 2R ARG 69F ERIAE |
N2IQ 920, 9E4F QLIAN | Igee 6Q0IRIQ
AP QI YAERIY IS (Endemic Species) |

QOQ 99° JEKIesa 699 REYER
Q9P 60N RFIER VA XS, 62A4LY
A0 QIF® @G (endemic species)
QKN | 294 67161 RIGIER 6QgeR VPR

92

QUCS COUTITIE QR | 99 HE] g s
anl 28Q 9@ 28R, ARy Q 699 AR IR
6 |

QQI2QE 98 UEIR1 6FAFTRER SIR
8 QG2 AN 98 (P 7.3 A)Ge QB
CRIRAM €Q6R TR, RAGY LG, JIO
(62 7.3 B) 6 @93l 946 ORI IR &N
QUEQ 6QHILIRIS | 6P RPN AV,
PR QF 99 9OR RIGQ JEQE TRER
dfe Q6 9eea digde <ldga geIee
62IR2IN | 92| 6qrIree go g6 Gue Q&
@Gl |



7.3 (B)
900, 9¢o

Q¢ Ziaola

de9R FRIEQ Jaee @RISR 661G
6OIIQ 949 ABQ @A YISNG @O (species)
6RIR QAN | YoIa 2d 9@ @Ida afe
@A g9 692 QIR Q0@ @Al YIS Q@
JRRR 629 QR IReedle ey (fertile
offspring) @10 621R2IZIE | 9@ RIOQ AN
Q0@ Q I FRIER QHILIRAR! RASIYER
9RIeR 6QIRelN |

QAR RN 7.6
Q¢ 2ERQ GINe RI6 6HIF QR 9 |
7.7 ARDIQEN :

PR 4odl 0f eMeIeg AFIRARl 6
QUYe QYR 6UIINCAR R ZQAIREY
Q@2 | 9g6R 64 6RIEIA IR TR KRS,
ARG YRR Q@ Td AR RS FFe
6RIREN | IR QVEIEQVE 9Q° AQFIRR,
WS G IR RIS | Pda T,
649 92 QeS80 *EMM JER Ikl HAI0R Qed |
PG, GUFR AU 2IQ PR AUR @R
QIAF 6 VP AL QRS |

Qe L, IRIEER AR, A
ge 2°Q, JLlie AR, 2xee, odl af

93

R dIRAIRYR 6R608 QEIYIIT.
URAIRGIER YoRe 98 QUIKIRE | QU1
URAIQEIER 2R JIRYean F6ISq 6208
69 IG@R 999Q A01 966ado Ga1d T8y,
dIRIFel PR N9° QIR 28R |

JRIFIER, Qe 6L, SRR
kI RPN oFe 2B |

SRAHR 9Q° ARAIEN F1RIGR TRy
Q'8 ?
QAR KA : 7.7

dIgea 2Rl e LU saglq QIR |
P3G 6KI0IR TR IRERE AUER
AR QU | IPPR 6WIRUR RWYB @ ?
PIRPER 6N JQ0R 0RERs CRea
00 JR6RE6R QAIA FRARES @ ? Q¢
06 RRRQAIER QY FerR AGEE sl
PPUHNFIER YR YUJRMER Q@88 @ ?

7.8 @K Qe

WEARRR ROIY AR IR
RAILQENIEY 6R6M REIDIET FIFPAMIR
694 QdlR 9Q° Y2 ZeRe daa°ql
(ecosystem)q 4@l €@@eN | YOIEQ &l
622l @& (mangroves), 2, QI0@l, ¢,
JRRUINOR, 6900, FNOB A @ AP
(King crab), Q@@ QA1a, 90 deea A
Qe 65Ge cdady QU6als ARRIIIR 9IRER
Qe (landscape), 622 U8R AR QTSN
@QE | 623 ¢ 62RE QEARAR RGN
QYA UARYET F669Q, | GaNER
QIR 6718 720100 R AW O]
YOIER 63 RIGQ Rl EQ cagly Few |
1, UPPR, FRRR, LR, 6@ IR
RS R8Il 2GR 0AYR, QAVIE 699
gQoe edediq gia §aY QeInsanelNd |



YR FIP1E QIR 6298 RGN geir
eFe FEIR | 90I6a AQ0IQ Age YRR

cedlidi@elNg |
-

AGYR RIS AMIRER FIRI 6REER )
gea &80 Qg 2Qie 6adiad | 9 gea
Jelee 92a YOea 9@ Qa6 G 202e
90 AR JOIR | 64 R EARCINER
FRAYIIR IR @RI FREN 2lee! el
ge @k |

ARIFQ IR i 2R 69¢R
APeg | 616 AUea JoAIRl RSP
\waﬁ@ deea 556 dpl @d 596 62108 )

FREQ Q° Add FIeE PRIEA NERR,
PR R0Q, PP Y@° UCAIVAR QY
el FAQI 1@ dR 5o P18 29 | AR
PRI @ ZBREQ AMIY QA K9eF |

RIeR Qd (6Q 7.4) QANER KRG
a4 | 6Q66Q QARG YN IS TR
WRIQ ‘g g=e’ (Project Tiger) 2109
6RRRE8 | QAMINT Q¥R QY SIFQ 9°8 QF
@R 6208 W@ 6dIRAIR N Qe |
AIPYRl MY VS R Y9IQ 9@ 29124 |
2IFl QIR FTRCIRER 66lIe QYig 9ee
Q@ 6Q6n QUUQ IR IRIERY! Ol6Q
2R 6610 g gae 2ed KAl IR 6aQ
ORI TG 69RRS |

A I
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2SN FEIRG AY FIT AUER R CRIC
dedelg. 4l | @g Qcgel g
PEYRR 9@ F6EFQ 62a8 YOIER
2gdiel QIR °99f dleq RIGE | doaml
6606960 @ Peraca dee, o1, 2Rl
08, 6 Qed°al (Barasingha) @f 196G
R’ 6RUIRCER | 699 TEIAIRER AEI
QB @F 6AFIER FERIT 62917 YTENS
6996R 9U9ge diéll (endangered animals)
QRIIN | PINEARR RPIY SINAIEH YT
Qe6Q CRHIIRFIRIE | o Y K6
(extinct species) @RI | FHIG0 YGER
JRERER 2T 693 6REOR YRS 0T
LR 6208 |

QAR 90 RIRG MY JIeed @ ?

Q0 YMPIRE AR 6816 F1RD.
2R QeI 62910 A QLS | dAL°YIER
6ald 190 AURIAR! AN @ AR 2l6E
ARIIAER A, 66r, FEET, QL I° 699!
ARG IR 6998 | 6Q7IRE. FIR 2eH F6w
Qe YR AFLHR 6LIRIR | 6QANER 6216
62IRdIe8, @9 9Ad°ga QAVNERVSER
AR QAR S | S FHR e
HMRIRQ 6QCN6R 6QIGT 6QIGT 24 |

Jergl @96M 69IGN 28Ra A8Q, i
Q° G6Q Z60e AUNYee QIR |

qQ QURge PIGQ QINGI 8 PP
ZQ6end (record) 2@ @ ?

7.9 6@ QIS Q@ :

g LR Q@ SAege dign 6
ARNETQ ZRERY 606 P! QREQ 0FF
¥Q° 0@, g9l 6 AR P16 AP AR ARG
ARGl 60Q P61 @ 28 |



7.10 9QQRL :

QAR RQAR ULRQ Il TGS 2l
Ql UOYR 626R AW AR 6R6ER AR
G Q@RS | 1LIg J8eee (Migration)
QRIIN | ZQY geea gegel diR 92 99
2ERE Q2R dINRE JARRR a1
(migratory birds) Q@I | 2IY QYEQ 2
SRRl 29 @ adieR ga1 | S1eER6R 999
ARELR QR UHRQ TRRNY FQATIER
AV APAZIT | IR QO 6960w
AgF IR Seeedea 1l RIS |
-

Q0 @ffen aaa &’ YFI)
629 ? Y2IQ QY @8 Oef AT @ °?
2IEN RG] 64 PFARIG QY ARIQ RGP
QQQ 62IR2d | Fldea oY @8 a8
&Rl 9F 671a 6@ 620Q1@ |

711 QKA ISR :

S

REIR CAID ANQIQ 2 9@ A0S 6208
ROPQ ZORIS MRLIR | I ¢R Qe
dud AR 176 9al QP d2 QAR
62IQ2IN | 6N 2USE KF| TS L G
Q00 | 26Q MRLIQ 621N RTRR YRLRE!
(Recycling of paper) Qlal 5-6 2@ QUQLIR
QAL | U@ YRR 219/ 8191 UG Qe
6OIcN ¢€ QIR @8 AR QAYAER 606
Qdq 2Icr Qode Q8in YIRS | 2IsA Qe
NRLIQ AF AR YOI X @A A6k ASHT
2R gR8 MORIA IQ° YRNRE Q! 250, |
QIQIR 26T R09R VIR YS! A2 IS 9.°
QP G2 dR IR FPQ AUASS
6RIRAIRRI | 2PY, RITE SRR e ML
2P9RI0 QAR oMe RIS kI @
RAUARQ AR |

712 998 QRIRQE :

PR AR 0Tl ARICIR YRIRIRAS
(Reforestation) 2IQdie | @A JEQUR
6208 QUIPE NOIR FTNIAG 6T | 698
62 A 62029 | RIRRE IR 698 o8 @
2R | 6K60 08 FTIELRAR, UBGE AR
02 RIIRS QeRR | i QULER g
PN QYR C1l 6RIREIN | FEIR &°A QIR
eq 99 690 21 QUM YUK S
622 QU <@ @daN | waR f§eg &7
AOQIQ 9GRaEN | 2I6F Q2 ARCISER FETR
e @@ 9@@ | 9@ QIR Qe sl
6QYRIR IR 6069 QUCAUS @ IRAIQ
a9 |

2R 6Q66Q FFN LAVE AR, QLR |
@ 2ee e Lerae 4e8l 9ol sl
Q2 Y AIRER QYS! AIQINE 61
QR 694IRR UIR REY. |

NP1 :

XaAA S - Biodiversity
@R LeFeYIe - Biosphere Resere
@erme)’d - Deforestation
CRQUNAAS] - Desertification
ga°gl - Ecosystem
UL - Endangered species
Ao @6 - Endemic species
g 216 - Extinct species
gisiee - Fauna

Q09 Age - Flora

deQlea At - Migratory Birds
PP QIR - National Park
EQRQIC Q@ - Red Data Book
MR - Reforestation
QSN - Sanctuary
Migdae - Project Tiger
geel - Recycling
Sgolae - Global Warming
aagie - Habitat



2lee @€ Sidem :

TR 9G° NPT LAV 6 UAQIE!
dinl TR, FIPIY AMIR 6 V1@ AR
Tele 9o @f 28R o8 |

9@ 0he 2ER6q QA @qael QIR
QAR FIRG B A CHFIFUB!
QAN |

e fde 28ee efiegdq 28eaqe
Q° SRS J8ieR QLIdN |

JAe PIF 6e0R 9@ HGa 2ER6R 6ad
QARG |

Qe QIq 6RId URR s AR
Q0Q 8 gIdig §09928 FI6 QRICN |

60Q 2101 QRER FURgY PG AR 6
déeiesa Q6 Q28 |

60IcN RIGQ Y FRQ JAERI IR
ARe AI0ER 29 QAR YERY 9L
QAR 2Rl UMY 9@ YIPq RERIS |
QIg 90eee QLI |

QOQR, 98 Y° PRQ QWS AR K
QR AEY, JAINEIQ 8 YRARE
R QS |

e QUERIE /8 D IRl FEMRQ

drRIg i€l (reforestation)
QI |

[ gaem |

FNYP 9ad !Q |

(@) YEFIRG AT e JAEE6R oWl 699l 9eg
§) 6016 AR gER 6adIsRRel Y€/ a8a RI6]
atean edid 92 9oq @farRIB |

(@) cRRe asl

geae @4l

(@) UKIRSY 6 RIACER eFe e

(¢ oAU 6 AAQEY

Q) Quage 6 ORY FI6 ede Age 6 SR

QAN |
QLA |

PO A’ 62Q FIRYS VY AUER Q'8 JRIQ UEQ AR AR

@)  oMNget
(&  QlienEe
@ Qe
@ ofeed

(@) QeqER
(©) aede
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4. @’'8 Qfe Uo-
@) 2en o Q6 SR

@ eoIgY gee atge dadia 29

@) IFe 20ega 28 29

5. Q°CHUACR RS
@) 267 9R6 6ee0dNel Latd KGQl ?
@ <2080 FFm i QRe geries e agd PR Q6L ?
@) 69609 AU TN AR O K08 | 96 ?
@) TN NG 6 ARSI R'E ?
(@) 60@ QI 9@ @'§ ?
@) O0eee PLcm @'6 QX ?
6. @PRIRMR 8 QAL ARERS JRdl IR 98 @G| AYEER FIRE | PR ger din o8
QI0Ql Feug & ? UCAISR 98 Y@ G6Tle 990 !9 |
7. Qf 2ERQ AP WY QU RAQ AR Q67 @'E RAUIRe 0I'e IR Rl g 9 |
8. oo 'Y anea QEdie Fud «fdN Qurl |
9. QF QIRNEA 2SI P AR FE] F9T 98 VAR IR 686 AIRTRER 6Q ZER QFIE |
10. PR TG FAR ARG ? 69 QUINER PR TG FHELR BI'A 69IEN ORI 9gP 99 |

U Q'8 Q6L |

QF AR R 6 YR

1. QF 2ER6a 66IGN agleden G296 ersa 56 O8] 8 Rl 6 6AgFen 99 &Y |

2. QF QA 6 WNANPE ATHO! LIAR 2UPARER P 6ATIRT 8@ Fe6a 50 o8 agela G2 |
@ o2 geee RUYe 99 67 din 9% Q2 Ie° OIF 9QS Mkl 6999H QUL 69Ig Q2 |
@0 QUPIR gHea 6I86Q 6R6oIc de canl Bae @ |

3. FAQ 6Q @ g Je6a 2RI ARG QAR AR 6QR OR @ ? QF 694I6a 9@ g
ZIERIOR @8 Y2 AURIRC! 8 ARG R 6T TEq 68l 6RY |

4. QF AYAIHER R IFR ERRRAUG! ARMIS [ | 6AYER AV RAAYL 6 YFYRR TESIR0IR
00 IFe QQ 6 IR @ gdis SRS 9ge 99 |
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@ 2l dIoRd @67 Q2 K2l QUS PIdR ? 689 G24 @AY 2P el 6 aRa ?

RIRR NG NILRR CINR FQ | o 29 2R RGP TRl 69 | F HFIR [P G
Rl G2UR RSP ARIEA 78 J6RR 69¢ge @ ? OF 2l dR RIIR RRA0IA IYE FAUAIN AR
@ |

19 €81 (Asian Elephant)@ 2084 dial RdIce 2090 QIRIea “2g1 ges” 2iad «6ed |
GRY 62910 S Al gl FA AB0R TS JRN 2R }'E CARR AQ P8 AP ! |

@de @ ? :
. Q2Q16R 8R! AP PR QAR AR 69F, J0Q 6510 1D 221, 8516 QTN o€l Q°
A QY T2 QISR 6Qdl RIS |

. QAQ1R 120 Q20 6EAAIGI 624 ROER ARG FF R 28 | QAR 138 69!
2696 (hot spots) FRIQ NIRGER LRG 28 | YFRF RVR-YL QIeE 1° add QIe aeaIR! |
gl 6ee0eIEe aagd |

. UQUERd Qe 2R RI6I QR 98 JRERIg A GEQI 6298 NN QY 6291 IR
UL FQE |

. GAQ1ER FRY 6291Q AT A JEIFIRE FRIQ ARGER 172 K16 Q@28 | 12| AP IR
S0RQ 2.9 Q6 | 9U6R 53 RIPQ IRYAIY, 69 RIPQ AF1, 23 RIPQ AN YQ° 3 PGR
AROCR gIé 2898 | YR gae glR 6R6eR FaR IS FRIQ ANGER ‘696N 6RIRRIR”,
‘Oeon FeR’, YRINde, RIRGIR 291, A0 SR R, JOR 6 YUY Ad a8 QGUd
CRGIAIAUB |

G PR 9G6Qd 8 PR ARG, AR ANRIQ; UGN ¢ TR FRIG; ATISRE
QER; 476 AHEAR, 9@-B Rkl 6916, 32 Gql- 110003 66ARS : http: / envfor.nic.in
Qe 6diclcds A |

\/
0‘0
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2]l 2l

6RIY - SOoa B @Y
(CELL - STRUCTURE AND FUNCTIONS)

dnicies Q60 FIdie i RUIER AR
AW 6 LAY 02983 | o 29 Q6
FERARIRAIRe 64 ANY ARIQ RIS
6ARe QY AMee Q2T | Q6a 9@
QIFIYF R GRSl gge «fafe & °
Q6FIER CIRRI FREQl §8Q RIdY 69 a9
A godst AHQe QR2E | 98 RILER
QEAFIER TR 1R GIORR 19w, 6@l
QUER FUNR KRR |

8.1 6QI9Q 2IFVX

Q9% 28 (Robert Hooke) QIF18 @66l
QTG 6RAR 1665 FIAVIER 6RERYE YR
@@(cork)a 6818 6816 €8 6PR 9@ AR
AGRIBVEER ARUS QAR | @ Q] S8
€4 6@609EY @G @IS 6PRA ERI0R
6R4QIq. dIRden | (69 @°8.1) 9@
6RI0RGER AILEXE AP ARl | 69 F1I ARY
AREEM 60N 6RI0R AN 661N 6RI0R
0lg @ @IR @ FAUFR QYR FeIR ARl | 4@
6100 64 ‘6R1F’ (cell) 6QIR AT [ER |
2R 996Q 69¢lel 606 Q 6RIEgER
deosa Qe6RId el |

@ 8.1 Q6 26 6QYURl @7 6l

99

QQ0 ZFAINER QEINR U6Q RIS
AANER 2UF AR FAULR TRAR | QQE
2RE UQIEQ 150 @F adis RIPERIS
AADEQ R0, 8l SRR | APV AQS
2UGPLINE IS° UER 2SI AT IR VG| 628G
6RIEQ G0 Ye° QY ANNER Q@2 e
REIVRNE |

8.2 e@IY

F1RCIER 909a 0If J2R 6QARASR I
EANRET d1Q 6(10R FORE e 628
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dQ ey Q0 @A IgelEa P | @
deRl 6010 9@ QP Yae QIR QY Q!
QUEQ IR QR 90 IRl | 8@ dow! L8]
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- Cell wall

- Chromosome
- Cytoplasm
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- Multicellular
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3IIG“-I eQergml

I~ N
oRgIg coa

§g 9.8 6oEla VRS
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gdie 9% 9912 9F [aIQ galia FIg RAIER
\2IQ 2egide FAIAIRNAIN | FaIg ArIER 98
Q8 6 QI J6Q FgF @ | 9@ gaIRER
NN FQYUS! FgY “60IAQIR 69”7 @28 |
dREER 92 663 QIIER FRaIN |

diél IR QRS IGUY 6 QBe
IR 6]C6S! (Robert Edwards and Patrick
Steptoe) & QIR YRS IVF 6@19% @26
25.07.19786Q @4 JIF! 60TQYR 607, e
QIR (Louise Brown) 9 62102 | @6 FlI6Q
@ 6QlER0 ATR T6LIS 6Qlg 40 RVQ AR
60RQYR. 6Q8 @Y 6LIKIRRE | BRI
QIR dIR QQF YREIRE 2010 ¢1ALI0 608
ARQ €Qleem Yo 90 FALRS |

0L 9.9 Gga geln 65RQIQ 698 Q@Ed
Qe VISR QU P IR G AR
9e° QPR YRuee Q@

9.7 6QIF° (96QuIR4) :

68, T @Al RNIANR AIRR
qan Q8Q 6q6° Q goQUIRRd QI |
Q2R GROE 68 ALCUILIAIEE YERELR YGR
QQIZE 6QIRRR (Roslin) ZQARER A galsa
@ AN YIS 6QIE° @QIER ATR 62N
JdRER | TREQ “@R’ QR 9@ 608 (8Q

11

9, 10) gaIf YA 6QIe (96Q9) Q6 5
AR 199660 @ 6aml | 26 Q= 69q
(Scottish Black Face) @Q¢1a 6¢16l1 OIQ) @LIg]
ge @A EQ 9gIUe g6 Te Q@asds
(Finn Dorset) @Q¢IQ 69IQ 92IQ A°QRIQ
6QI8Q 8 6226 URYDR PRI | ILIG
@2 90 J6Q 2o 9@ /T Q@ 6T 6AIR
PAUYER RO QUSRI | 150 IR FRULY
PR JEQ R @Y 6onl | YNGR LA
PR 1998 FIFILIER @R 9 6ARI 9@ ‘Qe
IR’ 60IRg (e 9.11) | 83 oR @9 @
6QIGIRI8 6QRARYA | 6I'A ‘@R’ GRS
QI'q 6010 YREIQ I8 KeIg Gga cRem
Q° 14.2.20036Q QIR QANER '] ‘AR
Q@ (Mercy Killing) 696R | IR6Q o gelel

82 9.1 @@ 6 QI'a gaa QAR



QTR LRYIR] 9EQOR QAR ASR |

NQM1 :

URGRAR
Aagloleaa)
6RIQERNQGIA
@A

94
VANIVR
AANRR
Teq
2SBANNAR
QISR
2ae glan
RRUYS IS
dalg]

Qe

i
FRUY
6R0R
ode e
geQe

Asexual Reproduction,
Sexual Reproduction,
Budding

Egg,

Embryo

External fertilization
Ferfilization

Foetus

Internal fertilisation
Metamorphosis
Oviparous animal
Viviparous

Sperm

Zygote

Ovum

Uterus

Bud

Fertilized egg

Clone

2Ieq Q'8 Sigem

geIa geee 9edela : AR 299 6
QMY 99

RQIEQ R FAR 6RAERITE QI
612N |

QIR YR FRR FERIRe Qe 99 |
T 99e 6 U geea feeq aae
QLI |

AANPR IR FRIEQ 626R QlY U8
AAIBR 6 FQIQ VR CL6R VIIG D8
AR RRIAN |

AR8Y, 9ael, dIf, 6 ARa TR 238
AR CQHIAN |

6ear, ¢i2, T 2Nea 98 ANAR
29 |

9999 98 9829 |

AR JEINIREER FAIY ARIER YR
QF 6 RIS 29 |

FRUYE INFIRE RIEQ TR, YRR 6
AQsY MG |

90 TR RIER QK¢ 6 696
A4ea |

49Q 998dig ISl FI60 62916Q QYA
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geIeRT

2A6RR JOQENg QISR QLI |
diél e 290 9 i |
6OFIa QAR FUR 24, e @ |
0% 286 QI8 end |
(i) 238 AR 62IRaN |
(@) U 96 (¢) Jed daesa (¢) 9 d91a LER (A) Y I ALIER.
(i) 6OFIRIQY QVBUIY 6 FRIG AT 628 |
(@) AN (&) 6RIR6RIAcK (6) QUIBed (/) SRR
(i) YYPER €RERIGT & 2l |
(@) 6916-g (¢) Qs  (9) QaF (@) 8¢
4. @@ 0= < QR 6ad |
(i) 2de JERIEe e 2 @98 |
(i) ¢l 9@ N6 |
(i) 69areq @VBANNE QAN |
(iv) 99@Q e doIQ Sade @9 |
(V) QLI0e 96Q P10 Y 6015 6QI86a B2 |
(vi) FQI 6QIRERIRA0 IR FOF RER |
(Vi) ZREN PERER 1Rl AR QNS |
(vii) QERPY 9@ gRIee AnE @9 |
(ix) 99e AWige Qe Q& 29 |
(x) @8 66l 6R186a 00 |
5. Q9% 6 Foq crIea 2Ql Adey 9aF 6Rd |
6. AN 999 @’d ? 9EIQ 2R SRR Q6 QdIY Q4R @A |
7. QQIeQd @ QUIBRd QU |
AR @6 QREL :
1. QeeITKg IR JACkes 92 2RI 96 eaa {2 |
(i) 2952 Qe 6 QIR RIER TN @'Q ?
(i) QR 2ANTe @A 9 & ?
(i) Q69 AUTe 8 2AATE ¢l FAR AR ?
(iv) 6QRIea 2g AN Q@ 2AAALSe ?
(v) Qe 2gl da 629 @ ?
(vi Qe 68 ZACILe @A 6d¥ae @@ @ ?

2. QIEom A2 AYE KR YL VIR 6 VRS FAG 228 TR AR @ |
3. QAQUEATR6e AWILS 2WQ @R g8 9/ 29 ?

L L

\/
0.0
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Q@<Sle] 2l

A
(ADOLESCENCE)

HaZV7U

NE SRIFER PEaNegl Ne° NH6R 69089 aReRs OFace 9% e | @ 9664w
PRI SR 2B GRRIE | NP ZRGI6R 9rId IRge RSEeR A9 PeTIRPETIRIIES
glew] 900w Q08 | 604 NGQ 92 W6E, 968 @86 Gl P2 JPdee 98 K68 6
geen AAER PR 6L 96 W66 | YBP6R NP Feg #1008 I AP | 6666
F6RRGRIY 698 60 NP AOE6R 6eadel 96 JRgR Ne° GReae 9d a6e RR 6
ggo7 | Ng6R eaEAIR, IRedel gale Ne° 98 e gRead afl e | Nag F8I6R
g9 Q6 e Ne° PRy AWeRR e K6/

ge ZRIACR UEH YEIFIRNER 8RR
A6 RITIR ARER | EE ASAIE AQ st
eAdlg 629I6Q @ YRAAY RIS |
9@ 2egEe 9989l 2edRER @ @ 90eee
62IR2IN I9° \I6R 2RECIR. 2R YR @76
9@ ZRIYER 69 FVAER RO RS |

101 6R66IQ 6 YIQIB :

FQ 96Q (189 FRIRER F6RIT OMAER
Q0 GQE (growth spurt) @Fel, <al-
AR, FRIFINR I° FEFRRND Q6
2GQF | 4I9 10-11 9F Q4Ad 690
QEARRPE QO AKQR 2R 621R2N | I8
2QgIeq FRIR6R Q2 JARAR CAEIGY | el
edlg 2RI QURIe 6291a ATE

coael |
(ems0ed d6 waq chede calad ? )

JPO6R Y@ FIPRR U@ RIS G 66 A
QasgIg &gl | YRR A8 9@ g ARl
28 @ ?

114

<@l ga 10-11 @F 9aQQ 2iea 69
18-19 94 QU 9dYe QIR e@ad | Y9lIg
6@6dla @ @64119gl (adolescence)
QI | FPAIRF0I6Q Y8AQ Afeae gIa
Q6d 2 6QdlAd | 2010, ARVl @9,
QEries 64 a0el 98 92 dIeGe Ifeas
A2 ede 6 69IR@ 2aca URRAR
QAGeN | @6SIRREINNAINE ZIPAsEa
99 29gl eRAIE @8 aAdey 6QdIANg |
9219 49RI3(puberty) QLIAN | 92 9@
Q6dd Qg |

Q¢ AR R 10.1

QUY QL9 A2 g2 6 Ferlew ol
Qfa 2P 2. @ SIeea FUUARE |
2a(1)6Q Q@A IQ° BA(2) 8 (3)6Q 698 @A
6Qng 6@60 dode @wel 9F aFd, ol@l
RERE KRG | A9ILRE Yed 11 @F 90
R PG oI'a AN REVIR 81 JOIR



Q° BN 88 gH9I0 @R 62IRRIRAN | 606Q
PIP6R IR G2 IR ORI T8 | MGG
2R6Q ARG A 694 6ARUER | 9@ Q0]
QE 99 QN AFAANNER 6Q6Q QAP
62IRUIAER, G2l ARRR KR | 62T ROQ
@9 AQOIQ 6@E 9° Y AQ0IQ 6917 629
PIel Pl 2AFIR [Q |
66QR 8° 10.1

QEQ(1) | QWM AL Yose
(ed) @ (2) g2 (3)
8 72 77
9 75 81
10 78 84
11 81 88
12 84 91
13 88 95
14 92 08
15 99 99
16 98 99.5
17 99 100
18 100 100

QAN 290l 2AIQ (6EFCAER)
QIR @@l (62.8.) x 100

@ Q060 Q90 Jode AR
(96 aQaIa)

RPILRE] : 8RR 661N PR QA
9 oF ¥e° @e0l 120 62.8 | Q8 2 6418
62RIEAN. OIQ QUM QF0!

120

5 x 100 6Q.8 = 160628 629 |
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QAR NIF 10.2

ge QIg6Q QTULIRAQ 2] EARID
diTr ZFe QR | x - AVEQ VO G y- AVER
J0RG Aeel @& G2 | gITER QF QUd AL
QI Q42 9G° QAR Al QF gEe 6R60
62108 694 | QN APV 6R6O 6LRUNER
Q121 8AQ AR I° Q6F AiE 2R FIT e
AULIRAR Q. A2 YRR AR |

S
i
el

i

100

95

8

oo
o

Lrel dode

o B

-3
=

&

T x

13 14 15 16 17 18

Qo
A &2
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|
6@ 10.1 @9d 6 290l gode @dIaael gier

102 GRS A96Q ARER :

@00l Q& : gefie Jegsa SUNRR
Q90 9F QPIF0IQ BN | g ga 18 oF
QUL 697 QWED 660 QF 6291 P2l 6357
6RIRAIR2B | 6069 MPID 6IFER L2AER
@8 QIFaY 6T | 6REORT 6306Q YIRId
APER @0 @p0l 8 62R R @ 2R
Qg | 2RIes Qoo @F Ua 216Q
C2IRAN | @1 QIR AQ UFQ QF I
RIOR 621RR2IN | QAR 216 6 601e Fadg
QR 6QER UMY Zera Q8 QR FIFER
62IRAIN | I6Q 1@ SIS QEERIR | SR1eR
el deriels 0l 2dael @0 RUER FaQ
@R6Q | 69 94Q QF VRVRET ALVIER FEG



SN QR | 9LAR AFYER RUYB I
HRQl 200, QIQd Wl 696,29 ATq QF
g 2GR | 6REHINER RUYB HINQ
2IQNRG| FUAER 92 ZRILER TER ZICRR
ARG |

Q1R 2QPEER URRS :

@ 2ogleq @09 dota S@ld w69
Q° Q9@ (gametes) QYL@ 8 QYRR IS
gdieat 29 |

qa 96eee : geai@se P 99
69G@l (voice box or larynx) @6@ | IREQ
AR F¢ AN IR, 20 A2
dQ QLN | 2@ 2rdig dnadel @ ‘aielq]
JOR (Adam’s apple) @AM | (8@ @° 10.2)
g C¥a 9o 6U0Rl 6816 6QINARAN IQ°
QRRG 9B AN QR | TR U 6
Roe Qeea 1’ aAdey eReN | AUINSSS
P 90 780 @ad 6 Fue 9@ ARUNESS
ARYQ 62IRAIN |
N s

A1 o adal

@2 10.2 9 adel
69egq 6 69egga @Fe QIal :

9@ 2996 Q9@ 6999g (sweat
glands) 9e° 60@ (692)9@ (sebacious
glands)Q F0E 2RIS 62IRCIN | TRER RS
eea 24 QALIER |

69090, 60n 68 , ANGDG, T
R0 FiR 608 F60 ANE 6166 6LIRAIN |
@8 &289/91 8¢ (endocrine gland)g) Q6
206017 A D6R F166] | 66¢] NIgeR SR

kgé QLI |

J

AedQ, 68 6 e aRage! :

@ 299160 @69I0a6dQIfIew
PBRANE 69160 URRER 6N | 6716
QRIFESG! 6291 A2 JRICTRl 2R 2UQ
AWPOR 6RAAS | AFR IR QAR
Q¥Q €AY ATAER, TBRGAR AYR
AR FeIRelRIG | 1@ 2neee Adaa Airel
el QF AN | IR6Q €ANRFOICA 6]
Qe RIEQI 6 FYQ TR AYL V6 | 6Q6R
6Q6R FR10Q 6 7R JAeae AL Feq O
QR HIYRIR QAR AR TR @8
dRNISER UYRFE (68 @@ | 6069 1@
AQ URRER YA Ye° QRQ IR 2 EF6AT
62IR2QIQ) PR NER AYRTG (16X RN
6R6d QIed Q1@ |

10.3 2Q6AIRQ YR :

2R60IP0 JRINER R6dIaRedal AIRF0IER
QUEAIB TRRRAIR 62IReIN | Y2 6aISgD
Ql 9gueIet (Pitutary gland) QIol G980 |

104 98Q QMRS :

692 8 (e 49 Q@6m QIYY AR Q6L |
Qg 4Q1Q IR 9u¢ ¢ (balanced diet)
2NR | 9I'A2 PRIQ AT NQ° P
2068 JLITR L diRe | F6da
PEHAANPF0I6Q 260 9F AGAURIQ AR
dR A9 2R AIRE! 988 |



6R6SINER YR AQHRE! :

Q0 QF 6 Gl €28 &ediRgR
QEATQ | 604 P6AIRREANCE TR HIM
AeROIR A2 A4 QAR S | YA Sy
TAEQ IR 2SR ARSI 2S | e YRR,
6924lq, 64odie Y9° QIR 2R QR
dAISea 2N | QF Q |l 9 2, IR,
dOdRQl 2R deel 250 | e 9@ I
SRy | 62BCR A’ VASR dg IR UGS
622291 49 gEea QdIQIR Q82 | 99 d6Q
g6 $Q2Ql @8 @ (colostrum) a4 <R
ZoYe QdIees | eIg FIIE, 6TIE 629l
QIREQR G YIRS 2R | IRIRQ 712l
92 Jirq URIe AR |

Q8 0P dm 6Rle 2PMNR | 604
FedleRedrs QY R FEQ €9, g9,
QORI QIBR 6mg, ZRl, Y QRYR eNIRYS
Y QRN |

CRIZENING B ATERRAER QECT @6l
Q'8 diee, 69d | Y6a feR, I, QIR,
QN 98 R0 6¢IRAIYS (nuts) IRy, JIQ
QUG 2@ @ 7 @ 20 YY6a 69eda G
Ja0l 28 @ ? A9 QAR 98 AR 6
JRI0R 9F diR Kl | Jaee 9edl iR
IRIRR! Gl 6 TR AAUQ CRI SIS QDG |
RS QI JEEQ QI SIQY (tinned foods),
oq AT SRR FAY R em MTAER
Ag eq gRee QUIeR R | <9 gy
dR 2RReR 1’ |

105 92 @ @2 ?
S8a AIPe @A (Fertilized egg)e@ &<

Q69e Q06a g2l @ S2 62 Fea A6Q |
ESa gEge s 628 23 6Pl | <aQ

601G 6QIQIQ. ‘At QEI9R” (Sex chromo-
some) 22N | IRQI0IER 9@ 649G QRG X’
JE9eR 6Qa ¥a° gREOa 2l €6IGN X
6 601IGN 'y’ GEIYIeq 690 500, 26, FNI0ER
XX GEIYE 2RIgem YRBOIER Xy’ YEIYQ el |
geeie ataq SAIgsa ‘X 96de 2l €aen
6R60R JRIYER X' 9 2T FRIgex ‘Y’
qeIge e | (69 9RQ Q] FAIg Y@l 9RIeR
@3 4RI 9 gRIR) | ‘X 968 A gRlg
6 AR FRRER A4l ISR R 29 9e° Yy’
Qege ael galdg 6 ‘X 9898 U FAUER
feeea g 98ie @104 | (52 10.3) | aQ
Q% 6208 64 o AR PO 6217 CER ‘Y’
JEYe IS 9l AR | 604 AR MEF
faledea ' @il 9@ | <aae ges &
Qe | 92 99 620RR 69IR FINIFIRE 6QIS
62l agd Qm | <@l 26T YIYS BT |

oe 10.3 g2 @ €2

QAR KT 10.3

Qf ARG 69R Y8 R Q9 |
QEAIER 99 @@ AR PRY, ARILERINS



8 QIENRNER 26 ¥’ FIRAM, 0I'] NS
AR | 62 809 R 9F AR ULl AWK,
699e9 590 @9 | g9 e @ TIege Q e,
e degn oR ikl 9eF @ |

QAR RUE : 10.4

&Q 10.4 694 QI QI 6CIRQ FUR @
6 QFl QAR AR | TREQ PP FINY AHER
Q671 AR 6RUIRe | FFR RIS
6AR16Q 6CIRQ JYe AQ 6Ka Y2l FRITR
da FERIIYPR 62IRUIRS | Y FVLER IR
goeaidiol I dtee ARNRKe @ FER
Zeee SRR |

o2 10.4 @8 giQq ¢y
10.6 YBES QIQIQEI 8 QUYIAIF :

MIBYe QQYesl (personal hygiene)
QqQ 6G0a S0 26Q e KRR RS |

el F6dIadedaries diRl S688 QU6
2AMNR, FRE 6ACNER KRR AR QEQ
NPT 699Q 696 A0 QDN Ie° gIR
Q29! 6 29l QA 6929 Qe QLIREN |
604 6000 JBMIR 621N AR ANER SIS
2RRIN, FE0R PN LLFER T G |
Q'8! FEAIRIFIS AR ANNER &P IR
669 99 699 YQ° AR AQ Gl 9Le
QLRI Qo0 |

90108 99, AR QY IR YIRSl 6
cHiRl DGR 6ERQ PR AQ F6LIR

PEAIQN NI YO 698 R 69 QSR |
\

(38 QS ARG :

ge 2RICER B 9@ 2RUINER IR
WAEa P8 FRAGAS ool &R | @
O QU6Q FR 88 Q67 UORE QB G
L AUREIEY 960R 6 | “gRl 62@
@ @2 629- 92| QI'RCER Fee @8 17
@l I M AIREI | Q651 ALRER RISIARRD
64 121 FRFARE Q6L, Y° IR VIR
QA AR | 2@ OR 2LR UKD QS RSl

098 | 69299 dheR @9 |

QAR QIEl : 10.5

QUGS MY FQAS! NY° FQYRYUR
Qf AFAAAINT AHREQ 9N gL A |
cQrIee JYisa F8 aiiey 088 @ 7 Fade
MIFIR & A0RIR FRR, 6I'aTeR Y9 feale
gge @a |
10.7 G4l A9y @Fe 9@ :

PR QF gRYIe ZEdcad e
FEAR@ETANRT 06Q WD AR 6
Aede 2069 @2 R AWGE RN |
E6R Fe AYRTe 6L K891 I I8

J




629 R0 Q6L | UG A Q AR 6@
20 URIQ B ARQl AR Fdl AS
(drugs) 6999 dIR QMg @23, OI'626R
RUIARY F9! *Q | FIBeE @R dUIATER
A9 6999 6RED 626 @ RSO 6L |
o’ 8¢l FHIdE CRIREAIR K6aY 2idw @],
RRG BIR AT 26 HIRER VRAUR HIRSIG.
Qg 99 | 92 99100 98 @ | TRER
JYIRIF @69, Yo U0eER 98¢ CRTY
g@ad |

HIV QiFe e Gdaee 9014 Qiel AIDS
69l 62R2R @2l 694 *EIgEl | Q6 Gs
diQ Yegia FAIKIRYel A0 6 28 Qe 9@
QO e MNBOIQ Y9 MBY ALRER
d80e 62IRAN | 06 Y& 1@ Q14 2l
Qreeem ANde FRXiEe el 9Ge J9e
QI3 92N | LR UG A0 A QYR
Rl @ QoI¢ 49 B IR Y64 @R
6Ql0l QEQQEIN | 604 FEAIRREIRIAIES d8l
do Q6 @UEQ AR 6291 2R |

@8 & @2l

Faclen 18 @F geQ 6 MR 21 9F g9g G9le AAQI 2R 6966Q

PIREAFEC Q6L | PR IR 6208 FEIIRIFIER AIRdR ¢ JINIEe IR RIS AR JYe
621RR2I8 QI 64IeH 62RR2E | OR @9d geq SR QI 206aq 2R aee aew A
6 IRIQ QY QVEQ YR JRIQ dRIREN | BI'agl, IR dIRAI 68Q6R F1)l Qlal AYTIER
aged | aeea 64 A9 98Q AIede dadl caIdiela s 2N |

n RGOS 6REHIR RUAQ TAIANER P20 6RIAER
AIBeIRRl @GEId | AIRITRER FER QA gY 624!
QDO AMAIPER TR 96 @RS |

B QIRE° AR ANEQ ‘6amee’ dF QalE |

B 2YRIIE AIER “RIRe° AIREARY” FM RN |

oI QF gaq 6IF oRIRal Ges
JIPPIRR AT 661R Q6% |

6@ @I  opRael R
CANRTR FE @RI 66 6T MARETR | |
G KRS |
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QNP
R Qdal
668
qee! Sliay
228Q1e1 98
QELIERR.
26dQ
62199
Yol
QY g
£06RTCRR
eS|
MPe Qi
@d SR
Qe iy

Pa Qe99

Adam’s apple
Adolescence
Balanced diet
Endocrine gland
Estrogen
Hormone
Pituitary
Puberty

Target site
Testosterone
Voice box
Personal Hygiene
Colostrum

Balanced Diet

Sex Chromosome

2lee @8 dgem

g2 10-11 @F 909Q 2Ied 621R 18-
19 @f odie @Fedegl S 6F6sIR
26s |

4exl@ (Puberty) @ S649 24l |
geeld A006Q apel 9F, 9o AR
6999 6 6929ga 986 QI AU
09 dteaR 6a%Ia | @I’ A2 AIede,
6QIFR 6 26die ataqel ke |
Ige AT AR YYede e J69e-
xx @ xy QU6Q F9Q @6Q |
R6TIRNIRYEQ MGG YIRS aIR ISE
Y SRS YRS 2SR |

@Q U6Q T6Q €9 Y JIQ Jg AR
ZoYe RIEQD |

{4188y (Drug) 6999 @8R K00
Q62 |
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)
(iii)

(iv)

gIem

6R6slIon AR FQUs @9 |

6R6EIQ AR FAINER 620 URLRNYPR 6Re |

0/ Q8ed Qg :

(?) {68 AR A ¢ 96 UQ 699l G0, ARG

200 ¢ (39Q G AGN | (i) 9IRR AR 96 9F R AUYB M VR |
FCARCHNNRG AR 68IR 24 |

A6AIR6RIIRE o gae (taste buds) 629 S@90 |

(&) GediedRediarior da AUY8 SN @6 ?

i) B WR AR () QF, @R, afadel
(i) €0, QER, 9TR (iv) 6cOFEEQR o6Re, 94, 6a%ed

QN ead : (@) R Q¥R (¢) 98 @ & °?

Qe 6 S2e QUd QF A2 QR 9F Q6% | AF 60QRER Y ARG oY RIS | eee ¢
6 Bos Q90 Adin 60ITN JIT 6UURER TIT e SR | @ GITg @ AR 6RREeR ?

Qad (ed6x) ag0l (62.§.)
el &2
0 53 53
96 92
8 114 110
12 129 133
16 150 150
20 173 165

QNG NINEART JIR ZICRRR die IR HRE QA APl UM FRAIR AR 2B @ 7 ARG ?
AR @' @8 AGQ ?

2 S ARy IR 69609 URFAAE- 62 FVACA YA FRT AANIACIER 6R66 LR,

Q€ | I WRER Q671 Q6r dRRE 0Ig, JOKIGI 8 PIVAT 0] 9 ALRERC Y I°ge

QRae | 2oy HeIR oo1F I GRE gdNe Q6d , 6 FEAER 1@ 2-FRCR QB ERY |

HIV 6 AIDS Q69 90 doaiq 024 92l §eamids @6° 2°ge @a | HIV 6 AIDS Qea

15-20 § QIQIEQ 601G Q-G geR 6Rdl |

¥R R0l AQdial 2ifl 6246 96 1,000 @6SIRER FlIQ 882 @6dil 2eE |

2l AR O QR QRERTRRe 53l AR | FAERad g8l @ 82 9] 6291R ARSR! AAIR |

o

0.0
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Ilas 2l

@m G eld
(FORCE AND PRESSURE)

YR IRl JIR 690 626M QAR 6RIRER
QNG @A 6RIRER ARERR PRIAY.
d@ed | 996a J9l 696m QY TIFIeR
PR A9Q 96 QFIB YQ° Q@ QAU @ G
IR 23 | QYR 69R YRR 67I@ 2
6Q0I6Q FAG° QAR 67193 AN AR ? AR
QQd Q6 QORIR oml QYEa iR |
dRcana dR 601F ki @6f Rl Qe
QAPIR 2T | 676 NS @ @’ Yeld @A
o @ AUNCRAQ 96 RARAN Q@ @9l
ARAIN @A I 606 A6 QARIR QTN ?

AGeER FOAM 6P 6RER ARG
60N RICIER o Y '8 [em el PR
62102 ? 60IREUIRR ARG AIKIIERER @6
XA 6olm ¥ NCY SRR 2RIB I AU
Q6Q 60M 2B [6Q 11.1(a)] ? 2@ 6SRIR
26 QIF6Q FUQ AATR Gd YRR RIS [6Q
11.1(b)] ? @6RT 6ERIF 9E YRR FERS
NG @08 JReRIS [6e 11.1(c)] ?

M.T

T

(@)

Y A gga 601N QRIS e Qe
6208 “of gedld ad” 2die, ARl JQ @2
JGENR @AER, SRR 99q To KA,
2IR J0Q 620 Q& @Al 214 AQCIeR, @Rl
2R g0Q @6 QARIRAECR CI2IF R KL |

2! R AR 2eF @ RUNER
ZRIF AR [QQ |
111 60RI @2 06 9@ gl @ :

(Force-a Push or Pull)

8Q IR 60RALIER, 0 QAU
QP8 CHRNVEIER, ARG TR,
QRIIGIER Q2 CIERIERER, GIR ANTER Id
QOINFIEIER, 692 JRINR AR F6Ie PRI
QI2l 6208 S¢l (pull) @R | UM AVER LIGER
U@, AR CRINQIEIER, QYR TP 9@
OGN PERQIEAER, TEING. @0, FACER
Ql F6R0 AR 6N FAQIEAER 69K IR
QR d6Ie @AIAIN Sl €228 60RI
(push) @@ | €l QI 60RI @R deLidl @R o
Qe J0dR QAIdIRdEa |

PN A

eenSH
5

(b) ()

e 11.1

(a) 60N Q¥R QNG ACRRad |

(b) 28 6SRIR 28 QBRI SRR A9 eRIRed |
(c) 696 6ERIR TPURUN FERT NG 2CRIRBS |
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QAR RN 2 11.1

diedl 11.16Q g 99Q JIGFR [
din 69600 @l GBIl AR | 967 QIReR EOR

2R 69609 GUIa OIRal FrI 69 R | gEOHR
6206Q 2Idia @A O @7l 98l @9 QR
gRee Qlgl 0K (v) 02 6o S |

AN 11.1
(geed QLIRS AR FLURE 1)

11.2 @4 Qg IEQ URAl 6al9d @
Q¥ 62IR8Ig (Forces are due to interaction
Among Objects)

AP K68 MIFA FIQ A 62AR
QYIcR 9GE | 62 Qg 62R dgsa O

123

efe R @9 699 6441Q

Q| degen a9l €O Qél QR

1. 609R RUER &l QETQ AGHIR FARRI v

2. QRS RRIC IR LY 6SIRNS

3. A% AR 6N AT R FGQ

4. | 9UQ dd QG

5. ey 69IPER FIGQ|

6. RERG RIS

7. 69168 62102 FIF] FGHIR FAURS

8. QRAT ESIRS

9. 609M 29I CHINSI

10. | 69m@l QA 691G / AR QORI

11. | QuUIee edRal

12. | @& dad 2Ql 99] Q] 29IRe!

13. | Q@Gelq QId caAGl

14. | 69lona 0J 6¢IRS!

rQSﬁ ey 998 64 QARG R s?ng? 621028 [6Q 11.2-a] | @1@@@@51@ PRRRIR
GRSl RN | gRE QAR 99 69g 692 @QF, @8 1@ FRAIL | NS KR
aRa0g ORNE PRIB 6 PR 69 RREY oMY 69V FEM [@2 11.2-b]
IRI07 EIRTE @8 eI | N8 FrIG 6266 Q° QIE dgal | 20 B FEP QN
(60RO 6 6665 661 @R, 8/ 76 72 /, QUEQ @@ J6did @Em 8 e]lal P12l dYS

R QG6Q FGHNR 2Rl | AYY AR 69 D
PR 60N QYA WY RQET L AR
Qai’l | N0IER 60RI YRR RIRTY. FIFHNR
QUSRI |



92 11.2 (a) ¢RI 621Q QY AUEQ 2 R
JdIfea MNERER O 6283

92 11.2 (b) RI00Y S RER 60RES

@8 11.3(a), (b) 8 (c) 60 GRFEQIT
9636 Qdigied | § 11.3 (a) 60 9RRE &2
JeLee 60988 | 11.3 (b)6R AW IR
QIgas ¥e° 11.3 (c)6Q dRIg QIR K2R AIRGR
cAIREN aRl QR SIYE; 20, ARG 6RIR 6
dif deger o1Ked | g2 Qud Jagosa
Qe d2 de9R RU6Q 9F J6did @Qe8,
Qo1 degEeq kI QIR AR ?

92 11.3 (a) g6oue S AMNG 60Q8

11.3 (c) 6AIRSY QPR CIRTY CI1gR

@ QQIeed d9Qq 26H RIgee 64
2868 906 9 FRIER DIRLER @Yl QI 2SRl
6alg @p 94 ceRAN | 9L6R YEoIR 9
2GS AUEQ @ J6YIe @aelNd |
QAN QUF ¢ 11.2

@ 69RYU 9979 69dea QFf
PRE2IRAS QRGN QI 660G Q62RAI BRG
60QMEY G2 QI 6RIcQ €0R QA
PSR 62IRIER | QEF1 IRER QI9Ig EOR |
2l g8 Qo8 @ ? erIP QPR F68 AR
QIF 6 6Q QAg @ QIdisq AL K9
[6@ 11.4(a)] | 20, 9Red QIQEY 66l g
Qg6a 60 | esiﬂ@ olel e AR 94
dRg @ ? U8 QRS 62l IGR 6ad |

@2 11.4(a) 90 AT QRATY @ Je6R
60088



11.4 (b) 98 At ARATY dagea AR
Ao6Q 60RL8
gl @6f QLY 69ICN Qolg 60M

e Qe A QR FUale 9] 60N |
[6Q 11.4 (b)] | QIR '8 QYRS Q&a ?
AR PR, 690 G06R YIR, ANIRR | RIS
@ QIRF YRS IR QF §eQ @I AR R
geale @Rl ?

SR 115 ©9 2T G

QRS 69 Q@ 96 AT @R (tug of
war) QIF6Q 661N 68R @94 | 2R IR I8
6EIG1 QR FIE6Q SaCN 69R AR AR
e dal Qedl ¢lE8 (¢¢ 11.5) |
66066 6T @R UM GPg CISKIeS
o, 2adea 29l 69 9P9IR ceRAER QR |
6ACOERER ARY Q6 QAR IYB @
ARNIE TR 3 VOLRR FINE TR QAR
Q28 @ ? 92 T 11.2 (b)6Q Q9IRS AGYE
g8 Q62 @ ? 690 6%RQ AN Y@ CRFRER
6UQ O 2RIF CRINER 168 6ARNE] 90
PRI NES 8 6ANER T3 | 0K TN P
Y R ZEORl Ze O JEIe @RelN @ ?
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@ QQI2Qdgeaq 9P 996 S396Q
@6 REIULE, FTURQ @ ? Y@ 9 U6
Qe Go6Q gYS 69089 eRgee fd Qeea
QR 28 RGaIB | Q67 6 QAR ARG TR
AEPER PR IR AR | “98 QR P
JRLeQ SURI0 G0q JEAs RN 66069
ARG 9F 998 RQWR 2R TR @
coiReg |”

QTR R 11.2 60 Q6F1 B QAR AT
QR FURIE G9Q 6SYRNEY COMAI QI QE¢
@6 QR QYR ?

o9 UTEQ 6HUNER YR R QG
QARG 9P QR R PP IGER IAGE
cTled Goen & fein 29 FR, eRe ?

2Q 2I6e! Fge 69 IR @R AR 9@
QROIQ, BCIEER EAR QI YA CLIRTER |
QPQ JBFId QR e FINeRel 9eEe
29 | R Y@ AG4 QUEl (vector quantity) | 46
QIR ORNIEl 990 99l g8 6929 QR
goR! Rl AR | 9§ e ARIE 6 Gl
FrRIQ 69 6@6d 60IGN QARER @Rl Qe
QOMER 2IQ gRIe Qe |

ARIAENED VY AUER IRRIR AR
QUG ARG | g 6T AN PR
AREIN P TRAINER @ 9gF PR 29 Fal
6Q20Q AURR Q] cLIReN |

6al6d 9g QUER QR QURIR QOIQ

QAR 6222 AAAANE ARYES IR
dReIF oF 92 24 |
11.4 Q% OFQ 29Y6a Aaas 2GR
(A Force can Change the State of Motion)

2IA 6QYQ, IY ATER IR AR [P
626m @8 29 |




QAR NI : 11.3

QeQ QRGN ARRIY Fda co9m
QUEQ RA AR K°RC 918 AUER aF |
ORGQ MEa €OR 8 (5@ 11.6) | RS
g8 @ ? UEQ JRARl ARG R TEY
CORGY | PIQ 6906 §8 dfear ANY
Q8 @ ? @ 696 9o 699 AT 694
Q@ ? A FQ | AUEQ Q¢ 20 AR
Q2R ARGTA AIea Al NFER A | FRG
g6 QR 98 AR LD | QF AR
NG QU6 A8 9F Jald ARl & ? QAR
ARGR 6966Q & VPR AW QR ? Q66
A3 QNG QF JIgRER MR deRaiRie @4
cQIRAIB ?

02 11.6 Jaael OnAGa 206a 60
AOER FAUANRE

da 29l 9¢ QU6Q 9@F Y6Ald [EM
2l of QAQIQ 2eR K6 | BdR 9gd
2IGER @8 JOORR QYR QI2Ia 696 KA1,
JoQ Q6 RN QARUIER | QR AR CRIEQ
6922Ql TOOM 68e Q67 6QYAR | 98
CHRER 6RERENER 68R YRR (refree)
69T @RQ @8 9F U BN RR CHRIRG
6aRIRG @] (penalty kick) FIGQI CI GHead
6QOR2IZIS | 6ACBERER VEO APQ 601N VR
Q62 ORCR 908 6 UM AR P64 CERID

TONG 6FIER IS | YdR K09 Qlal
TEOR QI6Q 9P Y6OIT [N QR & ?
RS @0 69 A 269l gog TEeNE 3o Ul
8 920 @8 @ 690 RUA | A AR ARSI
geq e on geAs TU6Q @l 6RIRER
60INEUIR 2leq CIG6IR 2Rl | F6aRa 69IN
QSR QRe, I8 39 609 9R6 eIRER (§¢
11.7) | 921901 69 €RIRER B8R NG
Q6a Q10 08 @R J6aId JIR 668 A6M
e 9G] YRR 6REM @Al RIg 0@
2 R QE6Q Q0IR CAER | IRER 6N
621 AR QP | 0K AW 9 64
COIRQER FOORE QU6 JeAs KA
QPR Y2IR 696 6 R G0 UG 62l |
93 62 NG VA QIR 2RIES VIR 699 IR,
€oIR 2RIl |

P2 11.7 60INQAR ANEY 2CRR2E

@ geIee a4eend Rnes @
JRIB Qa8 64 9 QUER AR 6T QI
2l 696 8 GI0Q @6 UReAE colRAIEa |

99 gY8 OF CIE8IR QER G0 G9ER
geaidl @I, @gEQ 696 QFaN Ye° 9@
Q@ AP J0a FUAIe Gd6q gedls QAU
6069 2R 6Q4 2Id TN |

ge aaIaIty 2eaciee 6gQ dRie
dism oleia Qeldiel fgg6a FHe el
2Ig, 2R 60IeN ISl @A |



QAR RN : 11.4

AR 69QR @A AER P18 AUER
Qo GAGN Qd, 2IER F@Y AR @] <OIQ
2eR 60R @2 | FIOGR 66YM AVEQ 9@
P0q Gosa 0e8 @ ? AYIRa [6Q 11.8(a)] |
Q! MIAG QYR 2 6ANG TR FISYR
ARRIea R Q¥ [ 11.8(b)] | Y2 2D
JAG QTR QRN X8 R Y6AT AR @ ?
EAMNER QR TEQ FFHIR FPIRTR O
Q0 QIR @ ? YNIT RIS 2R R 9Q°
JG2R 6ARG Q29I RIPYMS ANRIER AR
QAR A 699Q @ 6IRG YRR G
a2 99, 99 6216 Q¥ RAQ | gGAR 6AINER
QR D6Q ACYRE 699 Do ARG 69
Q° (@ CI098 6IRNTR ARG ADE 6260
€18 Q8 @Q8 G4 o9 |

o2 11.8 (a) AIPYRG ©CIE ATEQ 6O GRS

o2 11.8(b) FIR2Ql ROYAG 2TER 6gm o
IR 000 96 QORI

127

82 11.8(c) a6 AR AF FPIRNACAEH
QI 696 Q@lke

2 9 QB0 2R 66016 LR
2RISR KRR | Q67 AROR 66IR QYA |
@ 6HPER 601G PR 6HRIR O PR
I PR SR0q INCY FUR ¥ GUs ey
AR | g @GR QIR OIF 9RR 6URIR TS
Jeg QNG IR QIRER EONWEE QI QUG
AR QI 2R QIR 4RI | 0I6Q P geal
QR RGR 696 G2l PR G0 AR YAER
A 2 | TRICIER Ve ANCER, QG IRER
Qlgl ogin 6HRACAER @UR QIR 699 6
R Q6 ORIR 2B AAIRR (G2 11.8(c)] |
@AERC. 6ERER UICATHIR. 6NN
doadel ORG RUER R dedisl @a elg
AR 9 €9 QG6a doRARIZ Y FKeQ |
gesl G2l @Rl RUER CIREIR 2l QRS
NG TRE° PRI 6HRIR GUR LCRIR 2IRIG ?

AREIN SRIACAER 697 AR
Q60 IR OF AR FR2R, ERRER AIFR
P QI 696 QFIRARY I° MR 671G
QI 010R @6 QARIR 22l | 69TIRER, YEUR
ZERR QIR Q67 gL KRR | 6ARRR
PR 6AUQ UM 69606 alexd Td
Qg 6 Qfe dees 6Qdid |



SR LR 6Q06R @Al YLIQ R
Qo6ER @9 e, PR JEQ 696 8 9oR
do6q gGeae adem, Rg 9gFe oF
gegica doeas @23 | R QeI @ egda
o6 2egisa adeer 98 ed |

o6 294 (State of Motion) :

e 920 699 6 GPa @9 QeI ©

egla of 2eg 9910 2R | @gFa
699 I, (zero) 6RINUEA, 692 AVYR ¥YTRQ
doIegl @28 | 64 6@ldd AnoEa @gT9
Jdaegea @Al IR egiea el |
Q99 29919 99 96 2 QLI |
CaY QIOM, 99 69069 @'¢ R
geRIgl Qo 9 OF 20g UGeRe 99 ?
QR AR A “Q1” 249, PR 78 AL

P8 @ ? F60eQ QF G6a QREQIR @@
6RG2 QARG I ? 60 QY 6 AP RIER
AR TITER QFl QRS ARl | gee QI
PR eRAS ZIEaIg PR | cog alg adis
60| a?'a QREY QBRI RIGR | ¥g AR
620RR | 6460 6ORIAER & Q671 6O eoa
Q8 QIgF] €’¢ PR AR ? FRURe GRS
Je0R IR “2eR” QB kg ? adsa,
@OQ 260e 2QIead ARAIRe | Yo I,
Qg @7 09ea 9gQ 64 Y@ FRe UfrIse
@ ecasl@@@ o6 2egka dteas I8 @
ARl | g6d @ 7 ad 2REoIQ PEI6e
64 dQ. 696 QRgedid gl @98 2
Zagica 9aeee AAe 29 AR | 606@ A
@8 0feee Aae & ? A €LYl |

A€ 11.2

Qg QUEAR m deLcl 60 gRIea ZRUAR

Q0! A @4l 2! |

PR gRIe
a6gba edal Ga6 e geals Qae Gg |99 Yk AgUea
QAN ? dJeeae | goeee
@ A le | el

9@ 909l dIgsa 29l 608N | elosq PIdsn |

ARcRRa de o6

de egea odsq |

dea 6qm |

adeel g |

RIQ60 RGeS KLIQ LRS! ol6Q BRI

4dd @l eea @al| fEN gRIGeR

QOITINAS RN QYR | oAl
210 g8 98] S1dem |

QR¢ QoI frIea Qe 2R A86ea

QRLITe @ QRdeel @l 6ReSY ¢RIReR |
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115 @R, 99Q 2FE dfeas Falea
(Force can Change the Shape of an Object)
QAaIR QIF : 11.5

AR 112 @ AQY @) | Qe gaa
da6n QP8 O @9 Jado6a 2Rl 6X6eR
ogQ @4Ql | G0 AR R 96 9g QUeR
U8 QR gedid @AM | QU1 2ACR QRS
QR dedid Qal 62edel @i 9@ | 9%
69060 R T6LIT QeI 9g6R & UFeRe
6208 AN QQ Ye° Qra adicess] 0Qd
6 980 2a6Q el Phe giesa ‘@’ @ ‘Ql
QeI 9ol | @6F 6ORIRER WDAQ AR
QQIEQE Rl 6CYRER CUPURL |

ARN11.2 Q Q671 60w RIS Cieg ?
\26Q 2RI 9oT AdIeQREER R AR 2ied
geear Q9f @ ? IRCel 0eQ 6aREEN
IR dIgR FRIEQ AR SITeN @’8 @1 ? IR
AUSIQ 6816 TYRITT 6Q6REI 696 RUER QY
696R8I QIO CIPINEA IR 2R FuR UBede
24 Q661 9188 | gRael QRIRCR QIR PR3
AIc SgRl o G0Q Agoa 218, A1, 6o
AOYE QU JRIAN AYY KR8 ? 19U, R
@2 AQILRE Q6N FER LY AR | 9P 6TRER
A @R 64 R geAld QA g QS
MR 96eee QAR AIER |

@ 2rISER 9 adY8 2CRIGE €0
ORQ URIe TR 62N FEe 6LRI—
R
do 2ol 9ge d0dIR @adiea |
IR 9gia 690 Jeear LGAIER |
CRdIR 9gFa 90 99 QLRIR 6 |
QgPa 2ipdsa dfeee ACIRAER |
Qo 2UPe We° ¢ 2PYER UReas
AeIRaiea |
200 OR geals QIR 9ge 96 g/
A6 @ Qe 96 Qg 8 YLER
dtieae adaes |
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R 9606l 3R AUEAID URRAR 6R6S
S Qe Q6% |
11.6 Q°28 @@ (Contact Forces)

QTG 26 RA 20, 21060 FUA O
QOIR 629 @ ? QPER QUR PN P ARY
QTN QIF dIBe @ ? QEF 0f QORI 6QER,
QLURY PG RLCIER, ANGY QA
661G gog) 204 Jag 69916R6R QL6 Qd6R
AR Tl RAKIRAN Ie° @ Qp gedid
FRERER 2 daa 9gin rIdeR 2 |
e, 0@, JeR, anel A7l 0 AU ALINER
e 6 RINER WINA FI @ OF I8
6RAER | 64 6F1EIA 60R @R GEIl IR JeLls!
QAR AA6Q 2F JRIR FeUNER 2@ S
deQITeq 620 @gfa Agdsa 2Ideld |
ArAEadia AR 6alg @ pa geIe AR
62IR2N | 604 @ dRiIe QR FIPdeTdial R
@23 | o @ gRIea IR | 60RQl,
GIEQl, QOIRQI, 6AICIRRI, PN RRYT Qe
Aracadia o 6dlg AAQ 6LIRaN |

ArAcasa @R QR FRI0Y IR 29 |
QIRQI, 6T1EQI, 6¢RAl, MIA SRR, TR
6 INQR G2l FRRINSIFIER IR §F KR!
QMR @ OF 6Qig ARe 29 | IHDIR FAEIER
S APIQ LERNER B YAREEIER FIPACTSN
QR QFER AET | TATY 8 2008a PIdIER
Rl AIPACASID OF 2SR 6RAN |

9@11.9 9gaIee FIPACALIASR ALILIER
PR QIQ 6QRUNS



QALY YYAIER FIPACNA SRQUR
6QI% 6I@IQ AR cRIRAIIG | (6911.9) |
@ gRla 9f APIER 99, 6R1Q1, S, 69
QY@ &, & QY RIS CIPIR I8 NG|
dee @QdIee @ ?

6Q 214 69¢l, FPAETED QRUR
Y @8 e o 28 & 7
adé o (Friction) :

Q6F 6QYAR AR GGIER @A
dGPlca SRRl 9@ Of @8 ANG d6R

2I6d, 26T §a 99 | MR 90 SR
GR2Q ARCHRR 696 AN FIR @ ?

deQ 6912 Q2ER, AR LRIER FRER
QIgael @ale g coRAN G & 7 Q6d
QAUTER, 6RRER FIIRER TR 2R AR
ARG @ QINAIER AR |

9 4019 6906a QI ARY 6Rl6d Qf
Qg QUEQ QIR 6292l REIOQ Fden @
Qga 67 2egiEa T6ear AN SRS |
@q 2lee! Yoy 9Gee 64 9@ gedie IR
Qga 7 YR UGAR AR | 6069
P80 Q6Q 626D PRIGE 9f 996 QUER
SR 621R YLIQ 6F 2Qgl 0ReRR K8 |
QRIRG @6l @ JegeM @ Y2 Q8F | @
AP NG 9 RUER 6R8 GOER @SR
24, AR o |

6Rad 90a 9@ 28 Qe add
(friction) @28 | 64 6Q16d @ &Y 9@ QI
QRUEQ GIF QQACAER @ R 6 GIR
QUG TeEQ Qe QUER [P 29 |
6920 RUERAUB YERYR ALAEER TR
0gea 66 2egika JAeRR ASY QAN |
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ARG Q22! QRG' J] FrIER 2T
68 (relatve motion) 2 QdeR Qg | W@
ZICAFe 96 AIAER 631G QY AR QI
Q8 PQAURIQ, Y@ R RN IR IF R |

A6ead, 64 6@lad Q°Qd @@
ALIQA 6T FAUAN SIRF AV YRR
Rl0Q (agent) 993 |

RUEAB ZICRICRIER AR NG
IR 962l 6208 998 ARQ FI0e @Al SEHIR
ARECING IR QY| 6208 698 PP FIRS ?
6069 PP6R AYAS QT AR 60RE 1@
QPR RIS 629 F6e UG AT 6Rd |

98 JRl g60Ie U] SILeR
deoue 2MG IR 96l 9Ra R0 QL8 @ ?

2ee RIfem 69, A o geld
AIAER RIOR 68 9 YOG A9 KRG |
2d 60¢Ql, RIOR 8 9 Jeeq A FRd
Rl O dedie AR @ ?

11.7 28 @@ (Non Contact Force)

Qlee 6 Qg e I QR .l
6QdleE RIS 2RI (interaction) AT
giea | @R ?

QAR @@ (Magnetic Force) :
QAR Qe :11.6

QRG Q8 QAR PR @x | FERT
CAIRIRIR 9B 2R €URAR @7l QM QUG QUER
601G Qe QAR FaIR Q6 (§211.10) | QoI
QARTQ 661N gI8 69RdR QU6 29l Q¢
QAR 60T i’ Aacea 69¢lkRl | [6Q
11.10(a)] AU QL, 6K9UR AR QO JRAAY
2 P03 | 2’8 AR, ATISR Y° R |



QITER QO10 PARCR S JIBG daif @RaQ
692 99l g8 Pe0eq 69¢I [6@ 11.10(b)] |
69 @’8 ATR 6Rd |

89 11.10 QR QAR1A 661 RIER
Aadd 6 S

60PN AUER QPYR QARG Qo1a
QARER geIsn doda gy o & 7 o8
88, 012 Jeoie g 9@ Qe QEe @ ?
2lQ, 2T @6l PIGER ? ERYR 2R FOT
QARG 9P QAR dI 6REM 6ATRE FRIER
6aled QR [P 6208 @ ?

Q661 TR, FIER QRE YRAR AN 661Q)
Je20q Fds @08 ¢ GAR 67 900G
2RSS 998 | QF dNIGea @ Fadd 6
2RSS 6Qlg QU QARG T6EYR AR 9
AUIe PSR QPEE @ ?

Q060 9g MRIIEe Fadd 6 ARTE F
60MI 6 G4l R APE QL8 @ ? 1@ AR FAUR
6202R| 6967 QAR QX JaIe] U F08
QR | 604 206 AR FRER YR SR
6de 9 6dlY (QARID OF) AR 62IRaN,
Qlel Y@ 22°ed OF | 6980R, IR AR Qe
Q0! A9ISNY QUER TRYUR! AR PRI IR A
on | @ on 2eds & Gedd cqisl @f
6Q% | 6@ 6QYQl, 2R AF gRIQ 2AA°YH
R 2B @ ?
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da @Q‘{Q Q@ (Electrostatic Force)
QAU REN : 11.7

9@ gl 6 9o YEQ | (straw) &Y
9Q° 12l dig QIR QRdd @) | 60QR
Ie6a 6816 REl RGN 6dIG 622q IPIQal
ged & g (5 11.11) | 284 & daa
601N QI da 2UQ gI8d e el RIoIRea
QARIPER QY 6 99 gIBq ¢RAQl 46a O
die dIgeq 624l | AR QL, 69R AR
4 U090 99 @ @03 | Q67 URYSl &6
¢R2Ql 8Q g9 J18q AR Kg8 & ?

RI06R §nael €69 OB Jed &l
AP V. 9e° 2 R Q8 dReRl ged
ALkl 40 OB U8 SRcea 6a%lRl | 6Q @'E
oAl ? & QRF CRIeg TRSE @eed @ ¢

02 11.11 QIEQ A°? AVARYS! &8 ¢
ANNG ANILIRRYQ 8] 2Ads FQf

wWh Q08 afal, 91§e ? g9ml
Fopea a8l gea gER 4Q AV RSl
gied Ja GQIe QIF (+ ve FAl —ve) 6a 9IRG
24 | Q6F QIde @, 99 9Re 99 Y e
QIRe 9¢Q URds Fal Fads eaaka | /]
QIFe 9g 6 USIRE 9 FRIER URTE @R
QAR 29 | @ gela @R 4o 9Qie o
(electrostatic force) @2@ | 4 6906Q @Q@



QIRe Qg URNG 99 @ QAR Y @
R @SR 62NN | 6ADAR U@ QIFE g
6 AU IR UIRE 9g AIER & Ja §e. oF
QIR 62RAIER | §o IE R QR
ORUR YR gRiea LI oF | 288 Qi
Q06 2Rel 2R6l 9QId] Fuale e SIRE
RAIYIRIER | Q66 RRRIR TYINIT TR Y
604, 6aa 99l QUea Ja Q94e e 98
RAILIRAIER, QF JIRE TSR GaN AR KR
6 69969 G0 Q¢ | YeIa ARSI IV /R |

A2Ied8 o (Gravitational Force) :

Q66 VALY FRATY Q QLG9
AANURE 668 2oq ddden G2l g
d6@ | CgQ USRI 2N A JENTS OP]
g@ed | 26 2l ofl 3 998 AUeY.
aged | 6@6Q QF 9q 1 9§ aUlIe @
Qee 989 92 29 deege ewq @
dGeURS ? 6REIELEM €ANNER 2 26
QREIFN 6291 g8ie QI 69¢a @ ? IR Ong.
@3l QI 6A9EFRa 96 deg Cfeae 29
QR & ? g6r 9idia 6 6F 2R GRRER
98 9 IRRIA SR AAINIel 64y @ Aae
294 | 604 ZCRITE ARSI 68P6R FEG
QR 9@ OR 9¢ WY APQ YUY 2eq
Q168 | MOR Qnq ARIGSS @@ (force of
gravity) @28 | 4@l Qa1 2iads OF AR
I 9IEQ Ql JICRHIQ @8 QeI 2
Y QY RUER QUSR 29 | 2N WRAF
QU6a @ ZRGs 9F QIR 6RQ Zeq
RIAIRIQ 6208 | 12Ig 2R BRY (weight)
@28 | (@ 9f 6919 99 A 9P U]
QF Joe e J6 @AM | 60§ ddee
cURER 9P TG ORg @ JGaN ? @91 6
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RN RN 8 9§ QF 7R] 6969 ACRIHS
Q8 @ 7 Q@ 2RIYER 2R 64 A IFR
QAR 6UE PR FRY 60 AR |

12.1 996l @@ (Force of Friction)

IR 90 699RR 691N TS ZIQAIS].
Q67 67161 QETY 60MEER, I ARG
AR QPUN | 990] 659AR SURIe 9G
cOMEM @ 69a YRIRel, Q8¢ Fale ¢daId
da 62ldN | Q¢ G6e Y Rl @a
(6@ 12.2 (a)(b)] | MEE FR6 29, Q¢ ge
2RIGER dPe | Yoka QGG adea e@lsId
QP QAP 62IR PR OIF AR FRERE |
6RRIAR, Y2 988 Of Q6L @ ? @
QRIS CFTER Q6¢1 @8 AWM AR ? QEF
QUER QREUGE QDR R YeAle @f
F361R FARER AT P SB6 AUER FIGY
of€0eq Ra191R 628 | @2F Qdea
QSR FCeR R Jeald @8 GGdIR
FAIReR FE6eR 9JE0c] QIRNe] 986
QAC6Q INRA Yolq o F6ead | aea
68068 20 FPa a9 KR ceaql Ked,
a8, 999 OPa Caae Ga6a FaleiR
29 /42 @ adea ud |



g9% (indicator)d' 68Q ¢lI9 oIR8, 009 |
@ Q19 9018 8 QO FRIER QI AV PG
gen |

Q@ 12.3 Jor QRIRER 691N REIQ SRS

969 QEIER QIRES §EN aReR eI
9Q° gedl @ QRRg Qe elRig 91 | aeld
699 ANAER 68 RAQIQ 2R 96, 648
AARER T AR ILIRASI AT T @ |
ge g 989, @ IOE AR 69a8 @ ?
IR2RE QT 690 A PIAUES H6E ARG
@l @68 6gIe ¢l qeln S geeia
R0 | g56Te6R Faa AIEF dRel AR 9,
P6QIE ANEQRE (observation) 6RRAIR | GEEY
Gd Qgael god fIa NG Q86 60R diR
R, GRe ? YPIR QA CHIRAIR 698l Q! |

(b)
$@12.2 Q9 94 69eR Y9I RIER e
Aol 66q Ads Feakr! 96Q

¥R 99 JRIBIER 88 9F PR
Q¥ B 60QNR YF CRIEA OISR RS |
2010, Q06 98 FrIEQ 2ERR ¢ AR
Qe 2corica Q8 @4 | 62N A TGUR
TEANG 60R FPIRER, 9N Y e dGEiR
Q8 CRIER A8 OF 9F6LIR, JEARR 6 R
AI6Q ARG 8 6686a 9@ Ja 6QRAN |
6069 @ Q¢ R @’¢ 2Q 99 e AWIQ

6RRUIER ? AR 9V 8 €L Y8 Qe (§° oImIRq @ §° eIg(Spring Balance)
aaeIe ads 98 aGerRIB @ ? AU, QYR | Ve 9 Q960 @Al 60ade) &R
122 adeq gaIfe 9qael e el Ok ege 60agel 98 @ AP
(Factors Affecting Friction) (GRS i 4 OmRq ey
. eR R MR 6dR SN QLR A
QediR @lel @ 12.1 e FelaR 69 g6 9eRle ¢ Q8K
o018 RUER 2Rl #8Y Qeie AKIAE G189 o1 AR | 661 RO6R CIEN
aq 90PN gerRl (§¢ 12.3) | 9@ §° QIRieg gie6e 2o @8 AP0 e 0 6ol
(spring balance) @ 258 (hook) & 28 @RGER QI @6 §° 97 QT I°ge JeUT6R)
REIR & QARRAE S8 | AW AW QGG Ssily PG QL S GIFO6R I el
aoaim coal @ ¢ 6a¢ qedsa @l eBerg | & €% (hook) MEIEIN | NE g6 @E6R @
62913 2IeA o, OR 6906967 T AN gealsl @6 G SN | OF] 6eRk6n §°
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e 9°ge e 9% (indicator) 66178 I8
EE60) QPP 69m 6w 1RE 608 YRR
(60, 698 Qo aloYs (reading)q) 99
PR aerlel @6 £9 | 66l REER e
6gne @R NRe Qe Eelme 62IKEIN |

L Q ANRY

QAR QU 2 12.2

OGIEl ARl 6EYR RUCR 6R6LIT QG
JPPR Q¥ | 9@ AR R0USIR 691N Q&
@ 2Ie QU6R 0 2R a6 @f 286 adlia

QY [6@12.4(a)] | 99l 9@ 2Re IR
(inclined plane) 62ml |
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(b)
G@ 12.46003R % 62R F6q QI6a €9
00 900! AR AER

A8 AR AUCQ 60R6R QBRI
QEeR 601G QIR G2 A Q¥ | 692 GQQ
60RAR CFEANGN GG, 6IUR @ Qlal 2IRe
ANERER HAQI T6Q 60PM @R OFI8 AVER
@EQIC 9F 22 o 629 | ARFE AR ISR
2l 699m @Al 9016 AUER Q6 Q 616
@0 Jo Q@R QF 6aReQ AId 6 QR §F
Q¢ | 6D 609 @Rl 9618 AUER ¢& Rl
@7l 99 SRR O U 692 AUNY ARG
UR R Ie° YAt A PR 6URAM TPEARG
SIelRl | QEl @9 AR RUER PRl 2IRE ANeR
Olg) 626098 ARaMI, FID Ye° 58ad | QeIe
QPR 60PN @A OCIE QAIER AR M
QYU 9Q° CQIEIT YRR @Q | 1 6896
IR0 AASRO0IQ 6URIR 06 ARG 699R <!
OGI6l RUER 6R6E9R FGRG Ja K@M, AT
4e° 04 ¢l | 699 69Q6Q 9RAR FPEANG
QQ0IQ @¢| 90! IR TR 6ERI ? 6RR 68RER
QAQ0IQ 69d Qaelg R Ja coml ? 96
69069 6URAR CREARG 6TQR FU 068
Qdea A 9ol 9GRal AR, ARE ? @0
Jeee Udosa 9 9f Qe RIS
QQ 9 Y g¥o Qe FER 69% A |



60RdR 606AM 6TYM @A oIl
QU6 AGL FQAS 900! 669M JIQ YT
QA6 FeQ @6a @ ? 6093R FLEIAR YT
Y601 @ QaEIg JRIGe [6a @ ? QIR

At

QAR T “Q” 699 |

603N CREINE RUEA ¢6E FRRIC
(sand paper) g@ia JQISIG G6® @@ 699 |
& dee dom ead |

@ gRIgeeq Zlen Iseqn 64
“6IIFY 9@ GY Y@ YA A°I6R
AVIERER @R geQld QAU 9Ll FEIR
62QIQ AR Y6 @R SR CLRYER,
Ade QR FAIR 29 9° 1@ qde R
Q89 g9a (966 RAER Fee [ |”
609M QUEQ NG @ UM 9@ g O CIRIQ
60lIGN GoeQ 60MEM, YR Qlel SRR
24 QI | U 6906 9 dealsl 629! A6
2@ a0 afrIeeR A9 O 998 9Ra Fu1e
3666 98 RU6a AINRR 9g5q 4eFe /8
Q6% | 9Y8 On @68 IS 696R, AF8 o
kI PAQQIN 9F diR @20Q AR QAN |
@9 9a% 98 dR (6998 & @Ol 6 66QR)
@ Q8¢ Qeq @ ARl (limit) adelNd e
699 (J9e6a Y8 AR add 9Ra A6l
ARAIGI0IQ) RIS 29, 61T P AT QEER
06 RAY 2R Q6Q YQ° Y@ FFdIR
2egiea ikl e add of 9t QUEe aale
Q@elN |

gge o 2R, @Y PR 2@ QAR
20g6e g6 R06a AR add 9ng 6909
QdE @@ (static friction) @28 |

Qgd 0@ dGdIe 62919 2Ied QAR
QR @A AWE 6908 AT RQ
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oaf adé o (limiting frictional force QI
force of limiting friction) @RI | @E GGIR
el 2Rg6a Y9IQ 9F QAU6e FIdIR A
ORQ 068 ade @R (kinetic frictional force
@l dynamic frictional force) @IFIEQ Qe
RALRS |

e 2l R gIR FANERG! Q
Q00 Yol A8 RIS 29 | WIS N6
9@ gI0R AWeR Q oRd eedidiegen @
6Q26R 20 Fa, Y2 IR, QY (iregularities)
QGeIN | @ ¢IR, QUGER 6REREER ¢IR 2iIdy
CRGIAN 9Q° Q0] Gl el ERMel el
QEITEE QR I9° 207 598 @ IR Resl |
@2 SDIN 2GRIVE (microscope)eR CRYER
@ iR, Qogee 98 6a¢ad (6@ 125) |

e

g 12.5 gAter QI

604 661N 99 QY Y@ g9 RU6ER
AEER QY 9ER dRGY gee Jeda
2QIeld 0ol caly g 9f agq 29 | 9
ga @ 20IeRd 620 R REOMRE,
(interlocking) @2l | GQIPJEJIGT Q@ deLicl



QIR 661G QI UM QAT QUEq GNP
RGQIQ 608 R6R, AFE IR Jsak
@R6Q IQ° WS R Y6 Qo 698 QAT
QGHIR 6e6R TRkl 6206R6R & 9dd 9F
QAR Q2N | ACIRG afeel ead 9Y
2R SId 621 edeR @ add @R erl
2RI 29 |

FERRQ Q671 OCI8 Adeq R
QRGN 60R, 60R QEiag (5212.6) | Qs
@8 Qn geele @Qe | 698 QRS QUeR
RIe @8 PO QY ¥e° g8l QS gBiEl |
2RIF 9P Y6AIS FRRIQ 0RRR @ ? 6agdle
OGI8l RU6R RN @ (€I FAU AR
AUEQ P66, RS dgen Pl @8 FRY
QUIFINAER Aa 6 @9 Aed, 16 16
6RQI6Q e 98 99 | 9aF 9¥ 2e o
62IRCIEM 6A9ERR Y QUEQ QPR SIRGd
Jee 2P 8% 62IR JoKeg 694 RIQE
RS E° A0 JIRUER 2R UGIPR FrRIER
¥R gRle 2ARSs 98 29 | @ RSEq
UAP@e Q@(force of adhesion) @2@ | 2Ol
Rola QG Q4R @7l 9aG 9ag 6dIgem
ALRR R QU 6AHR URIR AL QY QL3 |

—

8@ 12.6 691G QIQY. IR [l YR
dR Ry ORI
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2l 691N QGEl 6R6Q LR R0
& ? 6Raa 62 12.66Q PAIUIRAR A Q6F
S0l QUER BRAY QIQET 60RE | 69 aUe
QRS GGdIR 62IR ReN, 61 AN QG
PG TP R 6D @RQIg dGaN | §g
2eq 2l JodIR 6291 2l @@, 699
2QQ6R ARG @8 9 FIIR 679 AN S
Aee MI6E | 2, PR 2egeq Qs
ARRER QRS AUER YYS APR UREIE QRS
deeiel 29g6Q AWRIF 998 SRR JRFISIoR
g8 @ 291 9@ 2QeEq eI&fed 6a-
“Qqdsa QPR 99F 99 IR AN
6360 ad8 oF @ 9o AdE PR A6
(force of limiting friction) Joe add eaa
ARACNG OIg) @8 2P 17 FIREE 6208, ga
2egiEa RAIRG 22Rl 9Rd 9ag dIngagee
Je9e QBe 89Ied 629 dR Y6 AN
dRB | 604 99 2Ield Y QUF, 631G
Q9Q 2RE QU6 GR9IR FRIRR! dI 2RI
AP gEQIS KARIR U6Q | @9 CIBEIR agiea
QR 99g @ dRGagee 9eus eled
2egea GRS AR ANe ARIBRR | 60g 62@
egieq 9GdIR QaC QU UUBIRe @
QR g6gis RAQIQ 6P |
123 Qdé : 2N @Y 9Q° ¢

(Friction : A Necessary Evil)

26RR 6996 AdE 9% UR e
RINER LG F6Q Ie° TR 6REER 6IPER
el 2R F99nY @8 Q6 Aue @felN |
2k, 6QTUR 626016 IRFE 2RISR KRS
6460696m QG4 2lif QI ARNG! 6 |

ERRR Q6Q @ Qldl QNR dmied
i daQi AIFeR | Q6 e 8RR AR
dnea Gnea aid @ aIgeR | Qo e’



6RIETIR KA AAYER 6N MG AR
698 TG dQelER | 604 CIRIR QLIQACT

coMnal aal | 698 JRIAER TIE 2GUCRER
¥ 2PIPER TRAT QIoQ HATR I° ASER
QP 621N 9GI BRI IS° ¢AQI 62l | AIER
gl @l @8 G ¢Iol RUEQ F5@ AGAR! AIS
de 62 ARl | 9AQ 69d QA FEY Foa
626m | Q671 @ ANUR 62N QAR T@9
AGe 6an | 6267, YOR APR KRG ? ZAR
FRES 6208 TNIA QVER 6O AT ARSI
QIRIR 9IG AP cLRUINAN 9]° Q6¢!
6206Q U8 RRA 2IGAAICIER TRNAR BRR
QR 29I QF 20Q 0] UAREIR | QEF
AR 2o, 2IP GRIAT 2Rie SId RIS,
Q° YR Qedl aF Qe |

CIQE POIEER PR AGEM 2| BACLIR
¢l 29 | 692 9016 RUEQ FIMER 6SlIF
sRgipciea 6 Qdedl & adaisa | <oIEa
A QAR P2l 64 TRIAEQ 6N PRIG LI
JaG geRl dem, L0 6 TRIAR gAY FRIER
ads o @f Qelel 6 egel GRIAE eI
6ae QI od @ael | Jen A TR <
2eY A8 90 98 IQ° 26 FRIER S| Ads
6alq 69gER UR AWWREA 6FN-UE @F
24 | 06 86 R NN ATRIQ K6 AR
@ ? 69900 96H QAU T 6260
QIS AR YQ° QS 69¢, YR
6RE6R Q86 G 2IAg AL SGel ?

o a8 QR SRSl AMe 2Bl QR |
QRS 7 oGl 696R A 9 69 2lIsE
60IGY di@ da o AMURE ZIee
dRiRAR | 9F 6 die ARIER 2 aaa
op 6dlg 6aIGN cle da adem @
2R JIOG 20 9eIa 29 | 62N
ad @ con ofeel QIBea ATE
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*fdIq PIRRIEIER @Al 9IF SRIRS
6Q6H ¢ATRIR QAR 2 |

derig, IO @7 TIRR 9CI8 QUER
A& Gal con AGcen AdE ORe
AR @8del Qg 6ole ¢d dla
QAR 2RI 69 AQ AXQ FUR YS!
QS0 | QlIiRy2ll 960 26AR AR
Qdoal abeld, 9Re ?

@1, Qg @9l 2 PRIFVAIFER
GIRPZIR0ER QM RN QIR IR AR
60lIQ SAURIR AR 2N I° QLR
a@ Qe adaea |

QR 8 PRA ARIER @8 A8 FUER
REIR AR 6RY LU @ ? s@mu
QIEIRER Q67 CRYDIQ QIR QRS ?
oolea !

PRUCE JaIdl TQsl 62im T@Y
o2 gem O@ QoI 6 M
cRged, oG ?

@Ig 6 ALY FIER @2 ade cRaem
2 agd 'E?I@,GG) 691629 |

12.7 QUAR IOY. QIRER adem
Adeq @06 @6R

Q2R RI0Q G2UTR AIRER ATACRER

Q0GR 29l A FgRcq @8

R FAQIQ 969 | 698 @IdY @ald

ReRd F2da FI0F *PlEa ALY

X6Q (6212.7) |



FIZQ 0@ 6 QI FRIER 2! IS
6alg aPF @ Que 0! WER
Qe | 622N YL ARIPACR UER
@A 2R J66a oRIR 29 |

699 F6m ARCHN SRIR 2Bl & ?
Qa7

810 ARPER RLIE AR ATER AFL
RS | SRS ?

ada cad @ cedsa @ goKka of
aela 29 |

QAR QIeT 2 12.3

60RRe F19R6a Add QeI ALAG!
ARl G9Q QIR TRQ ARG, 1e° G
Jdol, AIel, d8e AoIdE QLI 6oa AR
R0 | RIILATFETRER 670 QRG 9 FRIER
Q8 Qdd 69 QIIER QWIRe *GeN §F
Q4 |

QUEAIB AIRQEAINTER Q88 Fod
2R 9% MY ALY A2, RN | FG
2la 69600 68060 A4 649 2eaa AR
Qd 29 | 2, 69 LIRCR @8 P& |

Qg ZIeRHIegl QIZER PRSI AR
A ARCAR ORIRSl AR 6R60 @] 29
RIEe | QY 6 I @R QY| 6 AREIR, AR
RIEA e AFE IR Qe Q6L & ?
IR ARCAR SIAR, S8R 6AIR 6ARAN
6 AMRY Qard Rk Je%e ABe ANe 9
62ia dig @8 29 | 6716 6 IR ARYGR
QM fd YGYR €A 62R g @«
249 (5912.8) |

9912.8 A9662Q 621010 6AM QIR 29
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2e Q96 6alg AAQ Kaca RGeS
q, OIF, F6Q REYIGER RITIEAR 6. 8 69IR,
(knot and bolt) @A 2l 6 9REQ UAYIASR!
R, SAQ° (ball,bearing) QRIS €1Q @& @9 |
ARERR, IG-FIeQ 6 QY LRAGER U
IR @8 e add 98 @6 | 604 628
Adé FeReq QRUIG 6 6@, F9R QAN
PRING! TR 2P IF ¢ FARIg T6E Ye°
CQGIGER 2R ARe el e 24 | ORIl
2P CIIEE FIEELIR JAYERR VG| @FAIN
9° 6Q9Q MRLIR @09l QR 6REREER
QRGIRIER Bl GIF PRRSIEesR QA
QAGAIER | YR 2IEH YRR QUS|
AREAN, YFR NS FATE Q6L 6TIRICTIR
6 YR PR AR YRl @Fe, GRQ
QRaIG 6 9IF, FeQ QeUS OR AnKea AR
(servicing) @0Q1 Q00 e° ¢IR, 671GM QEUIS
Qg4 2198 IGIT HeRI Fe9! AFe | PRI
JP6M ¢RId 6LIRUINARI JArdgeR YRR
gl @eq |

QUIRF 6918 CIRY RN Fadel 2em
QUIQC, 6URNERER 660 AYFAU 29
(62 12.9) | 6QaIR 2 F86Q AZ6Q
Jeea 98 6916q AR feR |

90 12.9 QUQF 691¢ QEER IR &4
gg8 9Kk QI



QAR KT : 12.4

2R €GP RNONER 68R, 699,
6906Q ags 6Qlg YR I8LY 62 AQQ
@ OIRel 99 | de QYRR RIS
MO1E 2R @8 QAILRE TR AR Y@ IRNIER
628 @9 |

124 Qdé Q& 6 2 AN NS
(Increasing and Reducing Friction)
6462Q AR 6906 FUS 2R @Y.

g8 QIdY Q6Q, N 6REOR 69R6R IR

95 AUE REQ | 62U 26T 6DRRR

FIPRER IR FYAS| 6REER FT6ER TS

QRIRGI AR ¥9° 2R 69608 Fhasa g

RARS AR MRYIFANL &I |

gel6e! 699Rl 699 699 6RP6R US4
Qf di@ gl adad |

® Q67 JRAQI 610! @Rl PUNR ARG
ARy FEM Q6F 6QUR AT A 0L
6LIRCIRIR 694, 6@ QIYl 8 6RIC!
Ice add 9F AR Qe RN |
oIl SIfekesr die wdan Q@
[6@12.10(a)] |

® QU8 RIQE AR ARERR, IR,
AeQ ARERR, FURX, 9, IR,
REUGER FIYIREERe 9¥ QOIRG!
628N [$812.10(b)] | ORI 6@
ARYeR AULEA PNAVCIER @ 6
Qg FRIER 2l T8 QPR 29 YQ°
2QERR AN 6ATIRT 6 QF
@7l 214 AUARAER |
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(a) 6R10IQ 6AR

(b) SRR S @G QY
$©12.10

OPSl AINYRq QARIAEER SRR
diR 69 99 697 YR 697 o
(brakepad) RIGEIN | Q681 ORIRLRI
ARCARA 697 9@ 6820 &N 6 9RIF.
ML AR FUR AN 6 Gaad
QAN QY /Q |

PRC QNAVEER EARER MG
QARAGR B ARCAM Q| FRIEQ @ Tl
2N | 216 TSR 2Rl 6908 ARERRR
HER PP AR QU AP TG
QA6 QY 6210 QR 616 [N 2N |
69R SIER6R ARG YR G69 |

QEF1 6R6Q AP 6URHY @A 1@ 6¢R
6Q9e ? Y20 6YRIRMIER 6NN
20 digR dogda AIFea AF2RIS |
ORR AN ARQ CHNRANE ALRER
2ORR 29 | eI QR @€, Fee
o3l @G @2 |

QUEAIB FI¢ 62Ig FNEARIAIES @
JoeaIeoEa 6drlema Q10 dIgRea
Qe gl ¢edel a9ld ReIR RIS |



e MIGAQI EIER 20l 8 RIS YR
@ §ig8 9RR cRIRITIRSN SRaRe ?
PR G6@ T8 AR @2 |

QAR NI : 125

Q651 AP 696ER ZIRQ 6REOR AIRE!
Lge ¥, 690 AT QFIRSl AR FAR
MY FALIRAN | PR QRS kI R
@a 6ad |

69 2 6RYQ 699 6896R FIPR 6
Fad AdE eIl AR MY SR |

0 ARFRGIR AGUFER Y KA JERER
Zeaa Jard 4@l e | 98 @@
MR FNITER 6QlPl 6QARY A
a6 Y@, Fanl of Gl 6aIR 62IR
QS8 e 24 | 2RI AN 6alg 69
08 69IQ TR AR 2N | 694 64
AFY YPER 60, PR @A JITIRS
JIeen oNE afd A8 Il RAIRER
Qg8 @A | 9S8 2198 98 621§
6P QYR QG Qald IR IR
goR ZIead 9B GoRIg @ S8 efeid
(82 12.11)

IR 7 667

o0 12.11 6 2de 9t @I

6R60R JRIRIR 98a A RAIRQl
dR gIR, @Al 66R Enea QYR 9 99
s 9¥ FALRAN | EQ 6R60R AR
QI Q671 Ge 60WER AP @R B 62UER
el QUegl Fod QI *GeIN 989l din 60
QQ |
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® QYOS 6RIF 8 QUL 96 FrIER AT
RIS AR '8 FAQ TP Q6e
PE2 |

e JUORQ R JRY K8 QoI e
2RIDQ TR PG 6219 AFE @il |

® GF RQUQI URAIRTER AV FIIRER

69 @& AN | 6Q2ial AIF JPRER
6 RRMUNIER 2 6REER AR OF
RGN | QIR 6 ZIFIE AT 681,
68I6' 99 RIIRER 62gER FEAVIR,
APRER QIR 69R 29 |

GdIR 98 6OIRIRIR cRRUR AT
QUQ *faNg, 21, 9l !Q K16 |

QAR QA : 12.6

60OR QU6 BRRYU QVFI Qd |
60N Gaeq Q@G 60M | 6O FELR2ER
Qa6 §d Qdia COM | ORIAI QA 2S R
geLie FAQIg PRl QR @ ?

QAR 66QR QUusa 3 @ 4§
dREQIl 6dndm QIBQ Q6! Q¢ KEF
699 690dn 9eaa adea o (6912.12) |
601G Gaeq @@F 60M | QBF Aew6a QF
Rl @ Q@ ? wOka gF ARl QF @R
gealel 2RSS 6ol IR & ?

S 12.12 6QINQ QIR R 67

QEC 699M YIEQ QY 60N 6Q6R
Qg8 OF 2R Rl | B9 60RdR JEe AUCR



Qg ol 60RQl 696k ads «fdel ad
RATR | OQ FIPR conl ? 60RdR 96
QUER QY FET 60MEM 69RdM Ye@ Gl
2R R6Q I° Q8T ALRER QIR 249 |
98 QU9 Zenne @@ 6efEl 6ade
(machine) 9@@ AREIAIGE R0 G2l QL
dINg QUEQ QY AeRER 69T YR &M
dIog 629294 | Q008 gee ANLAYE
Q621Q 2INCARIRIQ 62IRdeR 699Ew
ARER BRRU G PRER Bl 699
@ ? 20 @eQ R A2 6nd |

@ @Q 2N 9@ 9Y QU6 FIPQIERER
QISR a6l Q@@Q@@ adel (rolling frichion)
@23 | 9gf 6ol QoI add @faNg | s
CRRR P0d Jen 92 caine AIGEIN | deqigl
QR 6ER @ QLI AN PR ALYl FAR
AT QUL Q661 6Q¢AL |

2GS 8 NEYIR, (luggage) G‘Iﬁiﬁl@ﬁ‘ea
o AIFZEM €A 69X, 60@ 6091 e
QIR FPIR 699l Aee 24 (5912.13) |

92 12.13 oenel 2IFIE aFd 24 K6
9@, AREAR, 719 JIE, RAUIER

on MIGRIQ 64 AR 28 @R JeYIs QI §ig
0 A% QIR | QG YGERER PR 621G
Ad8 9RQ TaIE AN | GfRl SaR G
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JRR2Ra IR IR 990 ALY AR A
6960 AURIQ 2, AT !

ARERR, AAUAG @ a9,
AREIAGT 2R (oiling) AR 696R
6Q¢8 ? ARCANE 64N 69x gF Yardg
6Q ATIRER | 9’06 PAAER IR 6P
68l0' Om 9@ © AUER AN IY° PRTR
28R Q12 AP0 62I6Q | AY @ QA (axil)
Ao 00a Qdd @rRel dR BUR Mgl
QAIIREIN (§012.14) |

00 12.14 QR-AG° Mgl 88 24 FER

090 ORC N QIR G6Q | AREINR
IR ARRIES QAR IR A} 6A2ACR IR G
QUQ° egl 2N | AR° YL 68 ARSI
REITEQ MEPE J8 RRITER kI QR G
QO RYl QI 699FR SRR AN 2P
98 do @AQIQ 969 |



oPId ade @ equRet A& (rolling
frichion) G<lI&] adel (sliding friction) Olg) @Q%
@0 62R2QAIY PPRNSIR B ARYRLE ARER
oR ACIKIREN | 698 9@ JER UV FIRUCT
AREQ Q! TR AR, 6 AR MY QBN |

KM, 1010 ORY g APe Qs
AIRNYS YFER O @ PAR° NG PER
G009 2198 AeR6R OB P & 7 OFIRY
00 66 @PB/ 8 PRPANPT @5 TR
aes/ /

12.5 g92-a86 (Fluid Friction)

20606 ARERR, RNELIERD,
ANELEHR. ARG MIQR R FEieR | I
@A 696ea qUIdQ 9@ Fgé | QEne!,
ag, 991, 8 AEiE AFEY 9@ YR F1IER
2923 | 6290Q IR, FRQ, QAR QMG
PROA P FMER Y FQE | FRAQ
AR RS R JIda QI Q6f RIdS |
FRNCR ARG OAR 6 GNIAG ARG YL
(fluid) @23 |

PROA PP FRER YY° QYR QR
1R QYR ACING A3 | @all, 6FITR, MG,
PRRIR AGUT PR Qg M eNea ¢
AR08 G° Q6% RPIPIRIR 3 CERAYR NRYIG
e QIR 96 @RadE | oaw B NI
Qldl GF] CRIFER AR 68 G AR
oGe9sn YRgRIe Q88 o dEde 998
QR AR 62IRAIN | I2IQ ARINE RUIES
gee ade (fluid friction) QLA | g
FRIEQ FERQAUR Y RUEQ FAISR AVE
QRQ @l (drag) FI @28 | gee add
FIRE 6REOR AR AWER FOQ F6R |
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1. 990 (RIEQ R 696!
2. Qge AQE
3. 9e8a 996 @ ad

gee CRIEA CIG4IR 6RUIN YYAINT
gee ade 20e0 QQIg 6% | QeI SFdR
egda @8 €8 29 A | gee-add @

PR JR FRQ MYl Q8T | AU, QYS!
699 Qg9 @’§ ?

PEERGY QY FRIEA APER QG
696R 6Q¢AQ | @ AR P6LRGR 2GS
QAR coRAN ? PR 626l QG 6aRl Q@
QS o AUPER Q@I WQ° aF 6216 6
60IE2l 62IRAN (5212.15) | 626 QIR 2R
@R 42| 2og PR |

02 12.15 991 6 RRIRIAF FONER ATHAY

RE AR 92 66 Q6 JReeR
@R | QEG 6816 8 60l 621UV, I9°
696l QAF 67Nl 02 Y-AIBQ VL YNQY
QYR Q86 @ gee-add @f 29 | Feee
gagieq aficler IdR e JNes LRl
6QFIER YRIEA 960 RAUQEE | A4 FEM
RS 629 69, FIE 8 PAPMIER R PRER
ORIOR 6291 IR 2R ARG ARSS |

CARARCICE gPEQ 1@ gold AR
6Q00Q e 9de @QIRIRl® (aeroplane)



62RQ9Q (helicopter) QOUE @le &8
Raaeed (8@ 12.15) | Q@ Qal gee
CRIER CF8IR URT QU gee Ads @g
ARNIEI6e FAN | 604 AR 66 AR e
I8 FG6d0 @ARIR d6Q |

JINPMml

AL R Q@ - Force of adhesion
288 YRSIR - Interlocking

| 2RI8Q

¢QAd Qg - Sliding Friction
doe adel - Kinetic Friction
ceid ade - Rolling Friction
adel - Friction

wl, a9 - Drag

gee adé - Fluid Friction
OM-GAG - Ball bearing
6goe aded - Static Friction

2160 @’8 dgem :

adeer @ add, redeq ael 9ad
Qa8 Iea It 90 6N
aaeI |

Qdeen, a°edea A9l 9Y QUe 996
RUER FAQ FEQ |

2°9d6a 2Q Qa8 99 JR A8 99
Q9 QUQ Q66! QTR LR F6Q |
Jede Q@ FI¢ @Iesa 91 62

QEQ Cin 9Y8 9F AU6a kI Q84
feQ Q6 |

dalegiea 29l @ 99 Jod1p Qa9
dial 608 K8l FI6E 696 Add f
gl adea RSP 62918 MET |

60lIN @ ZQY 9@ 9 QR IR
62R0Q 696R d0% Ads @ ¢ad
Qg8 9gF QUea @eldie 29 |

2°qgd6a el 96 98 aIel e Qde
Ql ¢dl 9dd, 696e ade O @8
@0 2 |

CORRe FONER ZINe Zeea @Iy
AnRea Add @ Qe fiel ged
P69 |

@ 999 999 Q FeGl @Rl QIR
Q%8 9 9F QAR AER |

6210 @9 IR AAGR AR VU OF
dgq e° FRg IR 9R6Q 2 SRR
90Q ¢l Q9! AR 988 9F @& 99 |

Q60 69060 ATE AVNBR1L
6QIReIN |

Agé 298 JQIda eLR QI Ade
@F FQIIR ClIsa |

601G 9 ZRY 9@ 9 QU6Q QS
6Q6R CQIE ade FalaIR 29 | JQIE
adel, 9o a88 @ @A ass Olg
@f 621ReIN |

26RR L6 AA-FAA°a eLIQ Qe
g8 /e @6eY |

gee (M &Rl 0en AIRIF) FRIER
cosIe 9g gee el 2Igd gIe
PR gof qd8 @f 9829 |
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© ® N o o

10.

11.

” d9]Im1 |

IR gl X :

Can

(a) ge%a dB0 redeq 20 9 Q] ke @ add Jeai @@ed |

(b) 986 98 QEQ ___ Q06q Fee @6 |

€ ade 999 «6a |

(d) Qs 6916 QUER RGN T2 QoI AFEE _ QQILIN |

(e) adeq 9 QA 94 diel oFe ads @ Al ads 635 adsolg 99 |

Agea QAR SERIT MAgl F1RIY 6RLER AT 9P PR 214 AR ARG 62 ERS ?
(@) o9l ad€, 636« add, ¢6e Q84 |

(b) cQid ade, ooe ads, 6360 ad4 |

() 690% add, coe add, 9QlE ads |

(d) ofe add, 630 a8, 9@ add |

F6CI8 FRIG 6REE QU IR GIGASl CHRAIRIRA 6F AP AT YRR FRIYY 29 9e°
6R00 QU6R AR¢ Q88 OR QIR QRIYIY 249 :- 6Al FINR 9018, JERI INR FeId, e
QPR IQ° geRl SRl |

Q651 CRTIEAY FQUS 620G QF Y TAY RISl 62a BTR 62RAN | Y2 RUER Y& VP
YR, 986 AUER 699 YRR A6 R R PR FALP 629 6ad |

Q98 Of AN 99l F6RIF FIRRR AN QY |

PG Q8 Q2 6980 RE7 AIK6R A¥d QF QIAN |
SRR 696R AF8 FAd 2rQ ALANRER, QLI |

Qf 20 IR QO ASeR AP RET KRG, QR |

der1g 9016l AR 2IQE 6 RIS ARG YA YIRS | 6ACIeT FrIQ 601G QI 67161 671G
QR6Q 0R 62NYR 6RER ANTER 6RR 78 QU U0l KA 621 QEF | 679 RS SIS ATER
QEIR 699 IR S IR AT PO 0B B QP ?

F6CIP ACEIPPRR IRIF AW RS RS |

(a) QYR CLPAI FART 6LI0l AU 60lIQ UGEM 60l AN |

(b) 29I QYALR ARIY VLR 6R6OR ARl T8 @@ RIS |

(€) @8 GF ARCAR PPNV UEQ YR AT IN-FAR° ARIAIY US|
(d) RQIRRIP 8 62ARYR ARYR Y@ Fae Qs G398 QaIAReNd |

gee 988 /'8, 9« |
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12
13.
14.
15.
16.
7.
18.

6360 add 6 ¢Ad ade criea GIdeY 6RY | CAFINE FIIY 6aE0 698l 6 QDR ?
JIg, F16Q REYIGER o RGN Qo @ AU 29, YR |

Q88 RISl AIG IeEE 69 6@IKIA F6RIF QTS 6RE |

Q88 ORQ QAT AYE AR {9 |

Q860 9 QURIRG! 8 9% ZCaRIGel QiR |

QAT Y RIER 609 Y A¥E 2 29, QLI |

“addl 2ica oY 9e° 9R” @ ed@fa «ade!l 6ad |

AR '€ F62e- QF AR AS N 6 Yo

1

Q691 IR QAR 68 @A FIGIER A8 @ IRIR YHal 9L @6R ? 6ARAR Y@ 6dR
@9l goeaIdel SIRCRl 6967 698 A9 6I06R ANE AWLING! KRN YQ° (IR 68Q6Q
o FEQRI KRN, AN RQ YQ° 69 LRIBIY FF TG PR AR | @ FMNRAR YR
8! (wall magazine) 6@ 698 GQ PR RWYS I ARG @ RGN |

Q80! @Q 69 2010, QARIR AT 9F RRIQ 6oin ARE | Ll AT CIRRR F1RRY.

——

R0Q geife @AQ, 62 ANNER Y A9F dAeR ZERER A |

661N 6RI01 69IRINY IR 6226R 2| 1P AR 690! IR 6AM IQ ANRIVER
6Q¢ | MYRVE ARG QIR FIRING RERS @A |

ILE 62IR AR FUIAR QIQEY PR @R | YLIR FER GAIC QP | 622 IR BAR
A2 AR 98 9@ PE6IRR Ada (Refil) & QI | 906 IR @4l ARV TR 698
?9le Goa g6e (§6q IKIRASI OF) ekl (88 12.16) |

Falfa 90 Gue1e aIfeq QRE @6l @ 6UTR 628 QI FI)I 69R YOI ALRER

ddl dIfe | gt 4@ Foa RAQ 9016 628 Q@ @6l Fksan a4l (§212.16) | 40ITQ
Q00 g9ca Qaf AR QRGY caadd 9oiF e ¢dde Q@ | eAae FeF FuER
IR FRIEQ QF MQ° Y2Ig @8 90! QA QF QR 2eQ MY | 9IF Rl el QR
QARG ARIRES IRINER 0Rg ¢ JQf & ? QRAIR 901 QR PR T8 UR 8 @'¢
62Q8 694 |

90R Q6 6908, QWRR 698 99 | WU 9¥d e @ QAR 2lRales,

Qg2 |
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(a) (b) (c)
& 12.16

Qg6 ANNEA 2 FIHRIQ QLIIER, OF SNIRA QRICR ALINER ALREREY AF
66QQRE 6UR Q24 AR AR | FMIPACR 6d YR QAUsR, FReY 6P RsieR
6009 Il YL ARl 60U |

http :// www. school-for-champions.com/ science/ friction. htm

http // hyperphysics.phy-astr.gsu.edu/ hbase/firct. html

*

—

157



LeLdlwdl 2l

1=

(SOUND)

QF AR &Y QRIS AR 6a8 ¢
e IR @em @Rl AQG, 6N PRINER Q¢
P66 MBQ QUGS REAIR | QULER TRNCDER
Qf J2Q QIS JREQ A 6ae Y@
QIR AR QAR | “UNYLR”  6HRER
66IcN TRiQ 2GR 90 K] QAN 8 ZRYAIee
Qe | 64 0l, FRTEQ PRI AN U
QOGE FAR SIGaN ? QF FMRLER YET
do0e cas6em 6QIM Q67 @UR RISial ?

2IF 6RRRR FIRER “YB” @ dulie
QIR 926 @60 | JF YT ARQ 26 JeIR
Q@ RACR 62in RS & ? fIRe ‘@ 90
g6 ARIR 2 KR QUGE 2N | 2P QISR
QI 9g, I 6@60 IRIOR IR Y& KRS !

Q68 P08 RIPP6R qgael
MPReRR NI Gmal 990 @8 /

QECIFIER PR, LIREAIGA Q° °¢!1
AIE QYRR @Y € e g8 | 1@ A9
}@ @G 9/ @9 ? 2l FAQ 66T IRy
UM o o@ea ? 2, @ ZRINER e
FVAER AR ACASR! @RS |
131 @°8e 999 ¥F 9] 29

(Sound is Produced by a Vibrating Body)

Q61 Ae

90 13.1 6960@ UM

158

MR 91 QLUF MR 629 2
606R 206R AW 9 | @’'d AW QR ?
ol Q4Ic QPRI 6QER VIRIR grdl L06R
24 @0 | 99 &°00 62020 2REe K98 @ ?

QAR R : 13.1.

1

SQ 13.2 601G Em AQAAIRD
2IYe KA

$Q 132 6Q godo 6eRIad 6elIgN
@°Q2liFel @0l En AAAIee IR ALITIER
60T JIRG. SRR AR Q¥ , 6K9Q
& 92l 2y 6F163 9] Y4 9N | @RAIQ
@ P2 @Rl QISR ¢EY 6816 @EQIRl
20 K N9° 2106Q U6R olelg A4
@R | Q60 @F @°UR QRS @8 @ ?
2IR26q 28 A4QIRl QI2IR P Q] 9e°
A6 AT R AGEA QG UR | LT
ol @6 Q67 Q8 JYF 94 AQe @ ? F
Q619D QU 6967 Clelg I F6R, QS
@8 QM9 UQEQ @Q8 @ ?



QAR R : 13.2

G 13.3 QOQ Ma] 16!

oQ 13.3 60 gP9E coNRR QF 6ORJdR
QPR AR GTEQ YL QU IR QR I
QeI | Qa6 R 6JadnRg 8 QI8 FrIER
Q8 | QRAe @ Qugq A8 2dq 1@
21502 | @61 6@lId G 98 aIQe @ ? 9@
QEQ MET ¥°de caed @ ?

geQ Q6¢ @188 64, LR 2GS
dal eoa-0 @6 ealg @ eae Qf
29 | Q@ @e6Q CId 2Rl 6q1€ad
Qiaq €Q 18 2IG6eR QI8 @°9e
62Q 99° ¥F 9¥ 62Q | 6UELEIER
QIR QR 629, 6U606AER ICT] /YR
98 62QRI@ |

QAR Qe : 13.3

oQ 134 @°0e eRgd aIgea oas 98

3R 13460 990 C2NIRG 691N e
dg ge @6 el of 9daa | 661

159

QIFe ALNER YRR 66N A A
Qe | Q69 JF 98 e @ ? gee @
] QNP6 WG KR I8° PER FIRIG
29 @ | 998 @°J6 6291Q ALY FQR
@ ? ZRgea 9RFR QPR e @
99 dige 9RgE] AAN Qe | 2l RIER
Q641 6@16d Coe 69¢ dIQE @ ? RITER
Ae6q 206R UR | 6ACEERER FRYIER
@ 98eae A QQE ? P JAeRR] VIR
dee & ? 990 FUede R &8 wae
28 69Im @ goIflQ YoRl der @ ?
26N SIdlem 64, 661G @°de 949
3G Q8 29 | 60609 69060 @ @°URg
APRER 699 29 | AURIE 69Q6R 1@
@°0RQ 2IAIE (amplitude) Y6G6LIG' 64, FILl
NG 6o QR | fIg QIRIg AL
@029 |
QAR QIFT : 13.4

o2 13.5 Y@QIQ!
601G rAHIRGRl AELRER °ge A |
2l ARINER 691N UMLR IRRIR (ektara)
0@ 13560 gode 6oMIOd GuUR @ |
CURFIER 92 UWFR @ RS 6AANER
G dig 69 92 SR @) dIse | 9ge
RAARARICER IR IR gl | @ QY
deQ @°do 2°9g T9¢ @a |



Q6F 6Q%AR P9l PGS 6REOIT

QMYAQ QI AREN 13.1 6Q €A | 64

QMLRQ °TQ 2rda RIF ARSER RS |
6REOI QAQRQE GULIRG, AMYPR Q66

ged @a |
AIQEI-13.1 QMNLIL 6 ILIQ FFHS 2°¢

Q.| Qe QI |Ye ERIQ !HC 24
1 16l gdl giRael QIR
2 ol QER Mtk Srldia o
3 Q4! Qlg 94
4
5
6
7
8
9

2 6986Q ARINEGS ek, d6dle,
Q9 6 QloRl, &Y, GF, YREAIRAL, IRYL,
Sdl QEUGY QYA QU MALIQ KRN |
6R60R GIRER I “Q6” @ AI0 VMNI]
Q6T NALIQ FQB | CORANE CAYRCIER
CRI Q671 QRQ QMR CAYR | @ QML
€QlEd 2raq 2R @Al 18 °de 9§
AN | gRITIRE 8 QAR AGYT AR
6QIR, RO, 21 RUF FUQ VUER,
AR | @'6 Qe Y@ JAAQQ JYFQE
622N | Q191 AQUIR AR | EPVRER Q6T

@8 QMLE FUR FAURS |

92 13.6 QY 6R6OR A

160

QAR R : 13.5

g @ 826 Qe QA gL A | FRER
godie 62RIed QAIRA6R Y@ A9 gIeR
PP Q0 Q90IR 2N Q96 A’ ARR
Q¥ | 691G 6RAR 690 RIS GAYER ER
U ZNIORER 69YUq R e 94Ie
dRQ | 99IQ “o@ oo’ QLlan |

([ QQENIRE 661N QI8 AIRR)
0IRg SN 69dq a8 &6 NN E/g/
60eR APRR R el 98 29 P |
aRg IR QAeRe 8 g°d
gERRe 2N | oL ae6 @96 29
NI EI6F1 & QeI | 6900 6AEEEER
261 6T PFIR, PR PR Ao WG
G QIR SPR) EIe QNN |
IR 6aRYS ZI6A 44 G2 6ReR I
ge0PR ARG 98 99 P | Al

(feare’ 6arg el 9ae 23 / y

267 RN FREIER 2 FNER

660 2k @°de @9 & ?




13.2 FI9SY 98 @QaUQl YF

(Sound Produced by Humanbeings)

QEAFIER Q9 ATER @FANY AR
Qelolel ceRden @l 16 Claden @l
018 O GEIGE] T FQUNCRER OF 13.86Q1
Jodo 62RIRR QFIR TRIER 210 QFl | el
TREQ Q6T B @°UR AR Q8 @ ?

ARAAIER YREAGR! (lyrynx) AILILYER
)G A8 QA8 | @ IRIER YR 2D Q& |
HIY GRaQl 6Q6R 661N @0 Qe 2°¢ O
RRQ QF TS | 92IQ J010R YQ R
(voice box) @2G | @I QY @@ (wind pipe)Q
QIR AUGER 2N | QRE @€ F (vocal cord)
JRsdbaia aIdq 64 CIS] YURRIER RIS
aleld, 6a0RR 6QrIeE FrIER QI JlaR
98 9geR 2N |

ge 13.8 AQdia 9o Qled

gAY 6960696R QYq I8 9ol 69
606M 6I6PERER A¢l QG @°Te 24 | IRER
e W 29 | R Qg W A°YS AIrACAE!
Qo @ QF 6R6066R Rl YQ° AR
EREOERER GIE 621 REL, 6LEOEER ¢
Qg 15621 JOR 62IRAIN ; 6I60ERRA
REER, @ PRIRIFIEARR *ELR0IQ 8g 24 |
2 8@ @ g @UR @I *ge @Idel |
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QAR QU : 13.6

(b)

&g 13.9 9¢ age FNIAS!

@ e e oeq dg e @
@ 66IGN QU6 RS %l | QRAIR ARG
92 139 (a) 60 9990 cORNIRR 206 VR
Q18 e° FQ QU (B TR RIEAR I |
606096R @ Qeq g QY kl 69K Qlg
gRige 24, 9@ gaIe yF 98 99 |

92 ©° 139 (b) 6Q YIF0 62RR 6
Rl S 2IBARR RIoR T2 Ne° QF 2l
QeI B0 AKER S QF, 6KUE QRS 6O
QUEQ 029 | M@ OR QR Pw Ie° QIR
PR g8 | @ Y7 Qe N8 Qol Q¥
6202Q! G 0f €Y, @3 AN 24 F
29 7 94 Q6Q |
([ geaaeee @ age 6PaY g/
2001.61 | QNPT NP @4 6F
geaneeole /g 5 6.4 69/6 |
driflewe N8 QF g 686 | NIk |
gas, @kl Ne° dakiewe 98 6

6902 | )




13.3 3@ OQE AN FUUCT AIPEND
(Sound Needs a Medium for Propagation)
68 9o 02l 621ReQl Qe Qg
QP JIFRR QIRER 64 QIR QIR] gSdex |
@ 6 QF dIF AR FUR OI6 R ? 2
64 QYR RIES |

QAR RIET : 13.7

S€ 13.10 P oIF QA AR IR
AU ZUPEYR

COlITN g8 RIOQIA G (699Q R
€RlEd PR Q IRV QaN) | VIRl FRIER
66lIcNg CARQIMMETIR. (mobile phone) @61, Q¢
ATy 9@ 6TIQ FARER AT FRRIQ AL
QY | deQ A@ 9@ 6TieR Qara g6 |

VIR 62 13.10 60 YGIe CLRINR
@ QIege 96 9Fe R 20N IS
Qe | 92 QR 210 6HIRI 2PHER FRR O]
QY TR WRRER AF KRR QL | 9@
QY g6l | Q¢ QIR R FrIER 2
Qe 648G 99° AT @92 AFY g4,
@ F e R0oIg 8 gaml @ ? g
Jeq 20 R0IR 2FER Y& JeaR JaIRd
@ 7
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RO R ceRl ? CAINIRR TN
2R 4R, G FRIER 2 QYR AR
QAU6Q FRQ F6Q IS CAYUI AP IAsA
Sl Q10 Ye6a AN | 99 Q6¢ AR
dgQIQ QYe 6918 diRela, PIRIEeeR Q69
cAIRIRAETION Qe 2iedl g8 adkRels |
G 96 QR IR FIRIA 2SR | 921 FY
(Vacuum) 6@ 66 98 QI6a9I@ |

e oap 9d rIEQ GF RBEAER

AR R : 13.8

g

@Q 13.11 P |F AR o6

601G G2l &R 6@ G2l | QI FrRIER
aid @@ | 691G 681¢ 9§ §Q 13.116Q
godic c2ReR 206a daed | @ 98
en Qo6 onR F 98 @@, caad 94d
0eg 2 9R6a | PR Aeg aAda 2R
406 QY YPQ ¢l | AR QL 6K
Qf RREA CIfl GF RN | PR AUER R
Qg Q67! A4 P g6 dIge @ ? e K6l
IR 69, Y& 0on e 66 @R |

QIRIELEN, PP YK @ade 8 &d
QUG PR FRIER FAY I@UR YR FRIER
QA ZARYAR FQUR |



2 P P8 @0e 99l e ¢
QQdIeR, 6949l |
QAN KU : 13.9

92 13.12 601G Ficq 6am FRIEQ Yoq o6

60lIN FoQ 62m @Al ¢68 6Rle @8
G2 | QIR 661G gIB] QF! RPN Q|
Q€ A PI80y @6 A LIe6R Qd | Q¢
Qlt 622 YIB] UEQR UEQ G P6EM,
QEE 69 AR 2 gIsea g4 dQe @ ?
QF QIRAER AR Y AR 698 AR
98 aGad @ R 9ol 9 |

@@ 13.13 37 @0R aeKieq JGeaaEa
@ QI e’ 9 13.13 6 gQde
C2NING | Q6¢ 609N 66N gIeca IR
Q8 | 2R e QAR AT 66QRGR 216Q
e @Q | @ URFE e Q67 §8
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aiQe & 918 7 QIg 26O K0 FrIEPR @
NG e 92 QI96R §8 60aRR @ ? aQ
REAN 69 Y QIO 6 UGS T FRIER
JERER | gRe6a Y A K0 URId RIER
o6 QIR | Y& 1l g6l QI GlER ¢F
RAAER | IR 6OlITN 6ERal EERETIR
@ A8l @a | (68 13.14) | 69RQ
COMETIR. MNRLE 62RARAR F2AR 6¢lip

@R QY AR AWM FUR FAARN

diex |

$Q 13.14 69RR 6CRETIR.
Qarle Rl 26 PdeR, °de g
6 Q8 @6Q | 92l FQQ Goea 616 Y@
ARINEQ FIERER | AL QYR 26 1LIq
QAR G4 ?
134 2I9Q QIS ALIAYER 26F1 Y7 g4
(We Hear Sound Through Our Ears)

Qe AT ¢ QLS | 99 Y
2R ZIRIQ IR RIQIR I8 | QIR CRIER I
CoEr 64 @R IR AIFARIR R JIBER
del QAIRIR dRIER UAE O, @ daQld
g6 ERIEa GaIR | YeIg RUAE? (Eardrum)
@28 | 2l Yo il i Il
desasa | 21 *daeea 9! F6eR 90
@QQl |



QAR R : 13.10

&8 13.15 8 9 edace

661N B8R @9l §8l | 2R 9n AR
80160 RICGE | oI 66IeN TIgER YR RE
QO 6QNRE IR AR CIRIg I ALAMIE
QA LRI AR | R-AET YR TP
Qe QU6 Q¥ | Qf A AR @R
63Nl geq Ik Q@ (90 13.15) @ QIR
TR A AR | YIRTINIER LR AXQ-
OR 62988 ?

dine edace Idieoia @l ¢!
€ORA da (G2 13.16) YA R°AREQ Q|
@°de 29 |

164

92l Q4R eaRIe] @°ae
doIREIN | 6Q0IQ §09Ig FARIFER Ql Adaq
AN | 099 @ @°dRq Qe @09 J6Q

2Iee g4 |

6P : QECIFIER 6962626 Qe &2
Gl Q0R 999 FIe MRIg A8 K89 QR |
92 QFQ Q4Ueeq 9% @R6eRUIEa |
daee @8 62RGen Q6F 98 RS R |

135 @@ 2, PR 6 ZIIQ@
(Amplitude, Time Periods & Frequency

of a Vibration)

e QG 2ege aew aIge @8N
PRY AP NRUNER YOS 6QUS (to and
fro) 62IR OI0 QAR FHe Q28 | YRIq ¢RI
6QIRR @ (oscillatory motion) @RI | 6QIRR
AIAER kI ASYRQ 6AIEd 66l AUFY.
RARIca ASRIQ 5909 YRR 2UAIF (am-
plitude) @23 | 6ARRTIR FERIT 661G TAIYR.
2y ade 90ee gea gun Ay 6@
2ARQIQ 9@ 94 6P @ed |

6Rl6d 6QRRER Y IO 6AERLER
696015 g4 6QIRQ (oscillation) FEQ GIRIG
Qleia 2IQA (frequency) QLIAN | 2IQ8q @d
(herts) I9R6Q JRIS QAUIAN |

1 69l

| hertz=1 Hz = ———
1 646X

9Q 661G 9 99 626RE6R 106 9d
6QIRe Agd @6Q, CIRKAR SRR QS
6260 2d 699, QAR ?

691G cIIER @°de @dal 9@ g9d
QIR AR 69R AIG &Y, PIRIR FIRIGR
2QRRIP (time period) QRITN | YRIQ YRS
AMEQ YRR A2 AR | ALRRIR AULE A8



QU8 AWRE, F0URe @ ? N 69609

REIgSI PR g8l 64 LR @ 69 I PILIQ

RIS | 92 FUQ AW 6208 ? @ Y&

QA2 g69YR JeIR0IQ §Y 62IRANIY LIy

QALY | IR 69Q 60R FQE N, P2l
6R6Q QTS @ ? AW 8 QA yYF AR
QG e g9o |

YAYEE! 99° QIQQ (Loudness and Pitch):

@Q 13.17 @00 URE Y
26FIeRIR Re IR
QAN KA : 13.11

SQ 13.176Q gode 6oRIOR 691G
AIEQ dip YL @Q | 66T e QIS
QIRIER AIPR ARG AIER V6R TG KR
e° QIRIQ AR 94, PRAIR SIFe ARIER
62 dIga UG 6R6R PP [ I&°
QeI S g4 | 6'&?@ 696Q EJQQG‘@@I (loud-
ness) 2RIA ? 20 69 76 aF ga Sda ?

6615 26CI6RIR TRY. B N6A §AIR
a8, 6d6 GI21 UeR AIRR LY 98 K0 |
UGS AIg, IS @8 @or 98 @a | 62d
ARG 6a60 90 adie 560 62108 | @
ora Ggae e°de dee e igiFe
qgQ |

QAR e Y ER Y U6R
AP 6RIQ6R }°TC @0 | ARG 6996Q
QYR 6REO 6208 AVRR | 699 6IR6R

Qe 2RI e ?
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(PR MPgeer 6alRe 98 Qe

R°a98 1A ©6 99 AW |
RIIPRE 9a 96 AN Quge £Y,
CIREP6m P90 gl 629 | &P
9616/ 60T6en NRR6E §6/d el |
@ 60060 Naeg Q°6/s] S8 dB Qe

9o%R Q2NN | 3
PN R9Q ZIQYR &EGR8R PTAER
MREY @8 aie 95 ANy 6@

QIR G 10 dB
QIR F6CIaRER | 60 dB
007 94 §17R 70 dB
I8 @R@leslel | 80 dB

75 dB ) /&1 85 dB Q68 PG/
ZI dee 968 IR |

NEIREIBI F QERIQ KR 2lLIE
QUER PR AEQ | 6UCRERER F°URR e
2D 24, 6260696R 649Q &5 98 24, QIal
Q% Yo 9F8 IQ° 6J606R6q A @e
24, 696R6R6R TG M8 Q & Yo Fdie
9 |

601G JRIR YA P66 QUA MBQ
YR A2 QPRI @8 | YFIeE FrIsa @] aIgiey
URRS @8 @ ? ARG e L& QR
AIRE0l AFe 24, 6T CRIERQ @G
QY 6T | A 62 FFAER RS |
JR0e19e! (Shrillnes)@l @1QQ (Pitch) :

YE 00FR 2I9E AR Fea @6a |
99 AR 2R AR D9, CIRIEIER YT
o1% 29 ¥9° 9@ R°Uea QR @¢ aid
QIRIERER YAT @Rd 24 | RALRE QU
60N @f A°ea QA @ g, el
a9 62IR2N | AMATER TR 2IPE AR
golq el 018 ceRaNd (¢ 13.18) |



oQ 13.18 2AQE yFaere Fda 6@

696 991Q Qe @@ 99 (high
pitch)39& 2RIERER 6alIcN ea aae Bode
98 (low pitch) 628N | @8 Je0eera
NFYREIB! (loudness) ZRIF CREHR ALY
QAR EYREIBI @F| 26e |

doye Q6¢ R 99° Qud
MBEQ gerle g4e | 6w JaEa @F
ey 2Qee @ @ ? AU JRAIeS
oe 2QE QWAfeE Yo AQEO0IY 2RI
6RIR2N | 2RYR1E 6FRER FRNART YRR
298 YRSAIER AR QRO 2R |
6220IR JRIIPER IR ARIQE RIER 6AIG!
@8 OIPEQ YR ARIGe 1% |
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136 Y 9Q° AGINY {&

(Audible and Inaudible Sounds)

26e! RIF6R, 6 98 dIR 691N @0
QLR 2RI 2T | ALY @°Te LR Y5
Zlee gaaRel @ ?

AR a@ 20 2dQ) @9 29 Ade YA
géidieq 9@ | @ gele qqa 2PN &
QEIAN | 6990@ 20,000 @4 (20,000 Hz) <!
20 Q6@ 24 (20kHz)q, aﬁ; QR 98 7 ¢RI
dee o gdace fR | 60g are ada
JMN 28 06a 6@ee 20 2dq 20,000
ed |
@de ¢ 7

6R60% €¢ 20,000 Hzg QF ZIPER
&o gdaes | @eencs @ 6486
ege | 69769 gIa 50 Gened ZIga
Ode 47 qaaRE | 692 6AIRANES
Q6 P8 Ay AR e P0G, APl
6RO Q96 FERIER 16 APTHIER 905 |
QIR Rl G 100 kHz® &7 gelace /
SRR SR 666 P8 Ele) HPPR LR
EREIARS DF6R 20,000 98 Ze SIPER
(% oaur 9§ GeUard |/

13.7 g@ﬂéjﬂ R 9Q° 6RIMILw
(Musicalsound and Noise)

2 QIRAIGER 26T FRQ IRIR Y
ggl62 | A6 P AAUNRNAR @ ?
6260 & QfQ ANE AN ALY RIET |
ERERR YR ForkiR Ie° 2R 6a60R Foag. |

QQIP0d 94U @F Gda Fecea U@
6@l6d Qo9 Qe QA8 QY SIRalI, 6”01
ade §F @l 9 6 ¢! edq 990 °
QOUIQ AR AaNIEs @ ? YEUR AR
AR 6RIRIRR Q28 | 654IRTER Q6¢1 AT
Joga d2 R62IIRINER UE QE6R, 692Q

69Q 7 G 620 ClRIQ @'§ /Il ?

N

J




M JFER QMLAGYERY FL0 62R2U
JFAQ 2N RIAQ AN G | QREAIRAE 6
ARIeG B0 &F JayR 268 | T FIRSlE
AR 9@ YFYREol RIS 9F @AQ
QR @l goag 6QRaN |

13.8 @ 9984l (Noise Pollution)

92l geq 9691 Qg 9988 QueR
Pdie | QYRR AR TR M G
RERTese 2ads 9l QRS 2T |
6AROR UREAFER QIR LAARIN AR
QUge YF 99uER QIRE cRREAN | F
J9sdi @610 Qda QIFt @@ dfe @ ?
FIFFCRR 6@ @ 98, ARFAHFIR ARV
fde ada fle, §aq Gezlesa T,
ASCCISNER FOIURAS QSR 2R IQ°
QRAIR Qe 390 e 9190l Ade QI
dosda g8t QIed €68 | @ e 6RQ
QLYER 1@ F 99BeKa AWILE KaS ?
EONORR B 60G6Q F96 @ AR, JNABR
QIR 6967 F9e 9v, eReQ A9l §1eoId
Qoae K9eg A6 I0 Y7 99SsER AR
ue |
}S dosda ICRQe gRUe :

(Harmful Effects of Noise Pollution)

2liel 9QSaIgeR RIS Fe add,
USRS YICIe A QIREQ | 1@ &7 Y9VEl
Qe A8ld, 2960 8 QY 9RIR YU
EQITIR RIQS! 6LIRAIER | FIQRIR YFER F6EI
QP AQEQER QN FER Gl 98 9
argd @9l 2rie QIeee Q8 62IRUIER |

JYF 9986] ANRIR QA :
(Measures to Limit Noise Pollution)

6 J988l FURd KAQIQ 626m Y26
P Agq GORd QAQlg 699 | 99l @Ud
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AaQ ? e 999150 6Ade. e
Q6210908 QFR6a ARCARIAR &S
2IQENS |

6OIGN QeI Qv N8 &F
JoSdlg @da Ga’8 @G6ee ?

QIACELS FIR0IY 906Q & TR
RPFHCIYER FIUe KRR AT | AR
ARALFER YA 24 MRLR FER 2FE |
EORUPR CAYNIEIER YG° 6038 JENEIEH
RGP ARl AR il QNS |
QYR ARG RPEQ 08l AAYRR PYPUIFER
QR 6QUAE FEQ ATE, TRER YF UTER

QAR KR JRAISER @R 6299 |
(@Idg & ?
IR e -
796 GRIBI R QA6 ¢
@ | 1B 6R60% P8 606, @AY
PR EIede QOFE 6alg PR G0 AN
@8 QRNNE6R @AAREIN | FReTR
IBIRER OB Y 676 66 | ASTER
QU FISlem 6QANERD EY ENFIER PR IS
galsl @RS | QRS 61N 66
798 JRSIRC Onikle? QI8 QIRdBel?
CLREIE | N2 e amiNes s
6QRINE GRROMIR GEal6) TRER QAR
PR OR0 ZemAR FOlIIRE | 6R60%
69066 goél Qelle 99 (hearing aid)
ML GleY 6N 78 RNNEIEE géely
Qg 60R88 | 096 NPT PIOD
caRIcR afdear &l ANINRE | ZIKE
Qe R N 69066 ZI6am SId Q98¢
NP 6 ARG 9T FER, CANEE
anIR6Ee QN6 ERIPAR RIRPAaR

| 7REe6S / 7




SN :

2R - Amplitude
Y - Audible
Qdaee - Eardum
od - hertz(Hz)
qesaER - Larynx

6 IPIoE - Noise
QIR - Oscillation
2l - Pitch
Q1R - Shrillness
2RRIR - Time period
@R - Vibration
QeRiad - Voicebox
Qe - Windpipe
EIIQ@ - Frequency
@Elo - Vocal cord
GRS - Loudness

26 @°& Sigem :
® Qg X°dR 686R {7 94 @9 |
® (9% QIR RERRR K°IR QIR FYE
@QeIN |

@ 5Q GPUR FIRI ZRdiR | 2l R0R,
PR QI QL 6RIRAER | FIE FAIER
G o6 ataea AR |

@daee P @°00q dedad §oqig
Qeiieq A99Q oM | ade 9@
@°IAQ YRS FEQ IQ° s eI |
QPR AAER Ikl 2R 6al8d
641G CId] RERIR AP SR
AN K98 |

CRRREIR Qg 96 6ARUER 6460
QHa g9 6P F6Q FI2IR 6PN
UQR @2l |

2198 2d IRaea JGgRIs [QIAN |
641G ARIFIER 26 6QIRE Tl °TE
Q8Ql 6960 A7 Y QIRIQ 2INR QR
QLI |

6QIRAR AIF AR 626R YFYREIO!
2D 29 |

6URAR UQR UGS 626M IRl AR
doge < e1e QEeeR |

909G 4@ @ CRINERg. Y& 9986
QAN |

YR 99868 QSRS JIQise AA!
Q8 QA2 | 62N §F d9Se /e
@69l diRl SR AMNS |

QYRR B8 A FIRUCT ICAINE
Q8 7 99Beg F9ad QAIURAIER |
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(a)

(b)

10.

geIeRT

Q6B geoiR 2°d diR G2l YIRYQl SIEIE QA ee iy 0! Qeed QAT Ead |
B 06 Rtdee,

(i) 699F QUIER (i) 6AR ARER (i) 699 Q0RER  (iv) /02, COR 8 NIAER |
Q6B RIQ 69A0 YIR QR RUER TR F6R

(i) YFYREBI (i) PR QI0Q (iii) Ga g4 (iv) & ooer 2 |
AeQ 66016 28 QYIRS | @@F O 6w ‘T’ QU6Q Ye° @6 QRIem ‘F’ adea 0!
o Q2 |

(a) F gaue o6 @aaRe QR I (T,F)

(b) @%i0 9gF Y@ 6ARUER R ARl Odl (ARG WY FIRIR AR QRIIN | (T, F)
(c) 99 @A LA RIS 29, QIRICIER YF & €I | (T, F)

(d) FI6e Q4aIR gIoY 2QR TAAQ 20Hz § 20,000Hz 26E | (T, F)

(e) F°0RQ 2PE F¢| 626R, YF @@¢ 9 | (T, F)

(f) 2ARRIQ 99° FORG JAY e QLN | (T, F)

(9) 3@ Y9TE §98 P9 @F @6Q | (T, F)

IR ged @a |

(a) 661N @R 94 6QING TR 69Q AL MIET BlRlg. @23 |

(b) 2QEAQ Y@ 26e' |

(c) YRR 6 PO FPLS d8g. @e8 |

(d) }EQ @RG! AHRR QeI Gde 29 |

661G 6RIRR 2 626RE6R 20 2Q Q4 6RIRE A6R, PRI 2LEAIR Y° AR Gda Q|

60IGN 16l PIRIR 694l QR IR 6A6RLER 500 AR P°UR %1@ @Qdem, el 2eRIR
6@6e 7

af QLR 69R 2PHE @°d0 coln yF 98 @a ?

(a) Q@er (b) ABIR (c) =4l

Qf 9QsaIden Y7 998d Q8 ARl Flee YERR QI 6Rd |

Y 298¢ AREYIRER QUa IC 6., SRR ! |

601N YRBaFRIR QFIFE 60 !Q olRIR QN A8 ASIEe del @ |

GeR 6 99Nd UEIHER Q! FNER YE° AR AGIER NN | PIRIERER FRE JgR
2o 6QHIIN 99° 9QUE QRIER FaIANd ?
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11

Qf QDI 60T BR 29 FAAG LT | 692 AR FrIY CCITY e AARPER IR R4S
el QII0IR B / PI6RIT AR 21@ 6RR (9R)6R 21edE | QF QU JIR 699 Ae6 24 QAR
00, R AW WA I Joe ERE @ |

AR 2’6 6L ? (AR AT 6 gR?)

1

Qf Aa FRC6R AARQYUR ATERET FREQ IR, CANPT A2 UG 62IR 6AFICS 6QR
62 QYA MRLIR FQES, CRIa PR 990 Ae | @ YAgERa 6RQ 2°d 9°d0 6oIR
}G QEREQ ©I2l YERS 29 |

2. Q6¢ 9@ Qe RIRAIY, PIPIKER IMIPLER 62RAUR IFR. dE6AITeIEa &9 Jed @R
oea dleadel eadel |

3. Q09 Q2 6EIR IFE ITERTR FIF YQ° 6ACNER IR PP A AR AR AFR
AR 9@ OINl gLe @ |

4. 5@ 13.14 6Q 9990 62RITR QNG SRRl CORETIR 9Le !9 |
QF LBREQ F TR QIREl PEQ QFa TEIRIG!, AN Ie° JEQIIFIeE 2 ZeRIeal
QQ | §F 9986g FR cRIRIKIR TR PIRIR YL QAR @R | MBI RUER IS A6 6 EF4N
ST FOZER QF 6461Q ARUOT U2 ARl A Y8° IMNRIQ JPIR JosR JRKl ! |

&L @ ?

RQNNY FREER 2R COINCRIS Q6 NNER Y@ FIIP Q4 26C | AR Y@° FIOSY
iR @ Q6 gdR | YPIa geed J6R 69ITN ARQERIA 6QIF @ T8 28 | 9@ 6qIR
PRcER Y@ GG grea 02l calr SIRMIReR, 9@ &.8. 9e6R 2Rl 9@ @ e IR
GG geIag | B Qegly 0098 QU MLLR ARIAN | 6Qlf FRcER MET 694
PIRCIRER Q8 FRIER YR 6ARIRIRAT ARG 62N IQUVR 9P YRR FQAER |

&€ 13.19 691N Q8

7
0.’ —
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HA2EEF

‘AN, ARG FRFQ AIPATRY IR
LEIBRIR! AR | AFIR IS IR
QEQl 2R (6N | dIAfYl ARG
6Q6R @ 2RI 62QIQ J6Q | JRIFIERER
APRIC 626M @ MY AT | B IR
RLIAEER F8 ARG LR | R690.
AR (shock) NG| ARRR! 28 | O 2R
6RD6RR UPRS QRS | 626R RIRS ANG
ARR AIES PIEE @ ? BQl VPER 6TV
QURRENEe 2HRIQ FRIRAILINAN GRG ?
gdelesl 69 Sunea RS |

602 ORI RINERR TYPE, URRe
62IRAIER PI0IR §94Ye JURRIL1 (good con-
ductor of electricity) @28 | 6@60I6 YURILIR
QRIS A8 UGS ? 69R TN FRIEAR
Qe COQIRE cRRUER @, QR §46,
Gi‘c')@@lm (poor conductor of electricity) | 2I@IeN

QY0 URRILT

SRad 2l

Qe 69100 QUALFR R
(CHEMICAL EFFECTS OF ELECTRIC CURRENT)

e AURRE A2 RIFARI 2RIGe el @Al
RENRER. 6RRINER TRARI Pl HeE 6o
6Q¢ | 9PIQ AUQ 2RRST YIREQ 2GR |
QEEQ 0R @A ZIRFFAN eIa 2N | 2IRIGe
Qe 9n 9eq Q8 ¢ QIF ol @l
2RFRAE| 2rd IO, AR @ YD
QAN | \92IQ RISER 69 8@ G, ARFFAL
S e 9l TE U2 I° PR
Qdea 2l YER A QU0 QUG |
d4R R0, QQQ, FGR AP (-l IS,
QUARI2! | 6Ql6d o U QIR
RRUIRe @ ? 2K 6Q AWRER @8 & |

141 9@ FIJFER T DRRLR
(Flow of Electricity through Liquids)
eI6E ZlIee! 691N ARIRE 69AQ GUIR

@RQ | YRRl @0 68 AR ARG FIRIFER

S0 0heen 6298 & QR 18629 |

S0, QUARIR!

SR 14.1 659Q
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QAN RACT 2 14.1

QIR ISR 66IFY Q2 ¢9
QQEAM(Dry Cell), YR ARG 2RI GRS
o9l QIa 6 6O 0 ARG YRR | TeIee
QR YRR 9R JIBq ' B ol 2°d
QPR @& | eI ga(+) 6 Sge(-)
2g 90 9@ ¢9 Qe 6N eneld gie
QARG AIRIYYER AR QUSIA
(6214.1) | 661G Q@ AN 1] IR 69
ORAR 66N 671Q 42 641 | AR QIRG
R 92 | FPRAA UMY 671Q5Q 2R H6S
QIR 641G g | 969 Q1 65dQ FAR
coRGIRl | ¥R QPR 00 YRR I8 g
QF! 6690R IR Y6 AIY FFER | 699
2PE MIETNR YD 2PAL YD 69R, QIQ|
QF 6690 U8 g Ie° NG Sga 29 |
QRAIG 2Id Y@ oIl 98 9 FIAER 2
RS |
(1) 691G L-QIReeR UGS R Qf
60F0Q Q6 2Adq Ardl 2Rdl (5@
14.1) o160 22 ¥ | |’¢ 6aga ?
NG PRl @ 7
gas Qf 659QQ 906 29q I-2RERR
8 NENER 90 FGIca 22 ad |
@'8 eQge ?
6080Q 661G 29 Y-QReeR UER
Zsea 6 AN YT L-LReeR &R
2raea g2la ¢ | '8 69gR ?

6RR 69060 AN PRI 6 69Q
6TR6R Ko A ? YR P86 conl
PR T2URQ | 690, Q¢ AVRT AR
Q¥ | 664G RUQ QU FQE YR |
969 2IA 6QYR| AR FIRIF 69R FYE
gfeee 6298 & Q@ |

@

&)
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QAR R 2 14.2

@

6RR0Q

99 14.2 6AAEAR QY0 CAQEel Taldl
@8 Q8@ eQom Od gL @ |
6d9eq ddER LARIEe IR TR 6
geiizl | 6eligy O06a @8 WeRAK @Al
MR &2 | QF1 6080R NG 2gy 6nAeQ
@A QERUIRER YRG Q7 99 RIIER QLI
6U0R YPRE FRIEQ UL givt 1 6Q.8
QEQ | 609 UYLRE'R 69T QQIN 5-10
62624 Q¥ | @'8 69¢R ? 60T MR,
Foml @ ? 2Q 2ed @ IR dees ?
Q671 69009 GaR A9IdS (2o 6RRed
@Rl Q6QUIR) I IR @ ?
60Q0Q RTY FRIER A GO FRIEAR
Qe gelde 626m Ao, afgel °gd g9
6 NG F6R | 0aR CRIEAR Q. g@@@
P626m €RgY 2 Q62 8 INRE PE@
oR | 2 FRTAN eeaIeea G9! aql |
e Qae @ 6490 00R FRIEAR IS,
gelo 62029, @2 AN R K ? JoIll
14.26Q 4G & 6LIRAIRAER | 9§ OR Q6L
@@ RSl @ 6Red Ql GERIIR I
qoGiQlel @ QUARIR! ? 2N F6Q AT
AU, IRQLEe M GYe 690 ealg



PAZS | IQIC 6910 AR 6w 629@R
oM 22 Q28 | 79 EEREIER NG, 6916
Qfcem 62 Y69 9LeR Zsale G28 R |
QAR R : 14.2 6Q AR Rl 6AR
YR JRRE cRRdem Fit 290 1P TS
e @ 6QRER | YO 6ACREIER NG
RPRAER | 6669 TQE, 99IR 6@ @9
62Rl RRP ? EQRIZY JUQYNFFUR R
Al QAT FRIGIR ZIAAIRIER SR, gl
S?;ﬂ@!@ | 664 aticel °gd 626Rd ARQE
PRUER PR | 6069 2IF 694RF QIR
20 JRCIEIR Q4G 6910 AUERER R REQ
QR ? 2l Fad RIdel ? UEEE 9 glea
668G GUIR K56 & ? AIA QYS! |
(269 ereone ©0P68 IRaRE ¢
LED @m@) (Light Emitting Diode) @Y€/e?
PRI | LED ©Re QIS 6% ome
68 @ SQIREE6R RIIIRER | LED
PN PR Gl PILIREN | NeR W]
(leads) @LIIN (66 14.3 ) | 66V W& 6N
QQ 6 &6 6PN 6906 | (06 6961) LED
NS TREEIER MRS 66w APERER MY
Ny GRIge g @ Qcalel Qe |

|

e 14.3 LED Q@@Q

/
Q90 66aQ G2 AR FYE 63ER
QARG dRINY. R RAIR AR |
AERURR 9@ QN6 QUG @ 6LRUER
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oI'aigleq 661G @4lI IoT Qgem @€ 21 ?
QO gAIR 6960 Q¢ 696m @ 692ACR
A FeAU G QU | RS PR
QAR @ 626m & YoIR S6TU 6QER |
eR deleq @IF6a e Zia 99 699
U KR! |

QIR T : 14.3

o 14.4 AN 9@ 609AR

601G QTIARR PR RS A°ge
AR | 9@ 14.4 6Q 6QUTRNR O LIRS
¢68 JRQIR1 PIRR FR6AR FeIZ | O FRIER
@ 9@ 991 QAR QF | 9eIKIRaQl JRQIL!
QIR 6916 gIsq 846, 6ARR 69T &g
qle A6 @ 6 o9 9I8F] 6diRl
QIFGY | 2| QF 6530Q 691G AYQET
QIdY RAQ | IR ¢6E TRIL! PR 66IEN
dI8q 6dRa Q019 2g AP 6P | 649
QoG 2eY 2T QFl 65 Go1 QST
QIdY *GQ |

QAP QFa QA 6oaq FAR
6QIRERN | 65RO WL 63N AT LR
die 6218d2 | 4@ g1 QAeea @689
629N, 6069 Qf 664Q 0R QI KQ8 |
P60, 2RRIER S Fea diE @aF2 |
@l 98 9QYe, g9eie] § doim TIRe | Qe



66805 YREIR @R 9e YIRS (AR
QIET :14.2) 2IQRAER @ | I Y16 F6BE
cadlicml @ ? 69 2, 6D @R RERdIR
SYVE-9oRRIe @ YUARILT ?

9OR 9Qldl AQye Qutelel 626m @
Ies 969201 e ad QRea /e |

@ deIdeq 99 9910RaR GEId aR
RIRER FRTER, 6062 Falrl 668aR T
0% ARQ JR6a U@ SIRAICRIFER (Galva-
nometer) @IQ2IQ RAULIRUIER | SIS,
gQgeea 2osIE GQie, gele cerdlsm fkl
JIRQIERIFER Y20 9eal 69ReN |

60900 QR 2gq difea iR 6dI@
galel | AN 14.1 6Q FRUYRAR AATFERR
JeeEel CoI8l /] 6 AREIS JeE ! |
(dG2a JIfl RAICRER ZYenta ATIRR
6O GHIRQI 2RENR)

AIRSI1-14.1
@°aA go16R
Qe[
o
QU@

AL /
QUARIL1

galdl

QD

o
19 |0

6RAeQ
@ERTlIR
UINE
gIRQl 60/
R
g
2I6¢1 969 FIEiER 6REER PaR Tl
SUEQ UV 8 6R60R QUL |
g9esR 6aI6d AR aRgosa QIKGs 2RIRIS
gQld 28AIREa 626 @ QQIe 9feee
Q03 | 604 oQldeg 8940 atIel G
SQIe. UUARIRT WA ARAE RAS!
QIRER FQYIE URRIR 8 IQIE QURIRT
RINER VRS RGN NS YBATE 699 |

qaaIa1

DB |WIN|=
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ae 66908 96 &y 9090 ZIEE)
g6a 96 G088 PR | 6996 AUER &
Qg AR 8N | 86 2 QI OIa8
QORC! | IR D66 6 Paw REIEH
Sl Sl RIER 616 PREIN | N2 Fad
COREN 7 PIYER el MK EgYER
IR EAIRNCERER Wl ZIANEE G666
600/ 6alg ER AFEN | PRy 60667
QOO P78 OGF06R &8 AR §Q46
L IR007 F0F /
QAR NI : 14.4

6Q 2 dIFe PP QY0 JRQIgol
JRl KRR | 66N RUERQ YR QTP GRS
AR T | AGE 9P 2F IMNPLR FRIFIAER
@Al QF1 2ERQ QIBCUIRIER 2IRIEA | IS
AR 6QANIFER @ FRACR | FIoR Gl MR
QIF QAR JIR 6QIRIFIFIEE TBE BR MR
QRS | AR QI UIFE FPR 9N € €
daea go oot @R Qf Q2 6690R 9R
20q Qo | 991 QARG Qe cam @ ?
o @6 R ? dPe ef Se e
Q6L | 96Q UGe *rea 2eedAY (§6q)
dRIRd dain A& G2 | ARl JRIEe!
a8l 99 | IR Gelde ol & ? aQ
PIfeR 69 RE QQE (salt solution) S
qaaQIe1 |

GiRQl P8l CIFe FNER YAYE 62EM
Q8 Q¢ f6R | Yol IQUER UAIL! |
69Q PR 26A FA1, AR, AR, AT
2IdQ QIa, 09l GgR Q6L | 632U U
ORI dIfPR QUIKER QLIQe 621
Q2N | 604 69999 24Q FRAR ¥R NG
QUARIl UGB | UGE PPER UGNV
QAR 8l AQIe QUL | e KRR
Zda @’6QQ dden olel AQYe, JTRILT 629

QRdQe ? 2d 9N Q9! |

J




QAR RUF : 14.5

GEQIG @Y T2 | geRiREa 9 Qlfe
6nIN dIfe o 82 | gar fdea ZRILIAS
emRed A2l | GOl Rdea 2RI K8
€A 9RIR CAIRINGZ | QOIY RUS
RGNS 6 daie A4Ee | eaIfe d6a
60lIGN 69R 654Q QIR JERIR YAER SR
JRQIRE ISl A8 | 6046 YUARI! 69l ?
629260 IO QAR F6/A 6gm, STad |

QUER Q2YRAR! ERASRIQ S
RITER 690 60Q PAR IR Qe TP
@\, 699G ¢ (acid) , R (salt) @A QIR
(base) @RI QREl | OF &), ARE QI AR
621N Q2AIQ CIPIR 998 YURRIRT CRIAR |
Qe IO QREER TG 690 IIEe
62QI6R6R QIR @8 AAVRR URER Q6T
@ ? A S |
142 Qe 69100 AAAGR gRUQ

(Chemical Effects of Electric Current)
QAR QT : 14.6

@ Q8 PRl 9R6' gBll pRId GEl | geoNe
wede R ceneel 2ekea ¢6a eadN
ORI GIQ 691N geq Jeineel | JoRe!
O W UM Jegeq dalier ot 8
AQIe 6N ge 6 QAYB AR 6L
(52 14.5) |

-1

R

P2 14.5 @7 RIEQ TG, 6910 gL

ARSI I AR YD LR
RLIRY 9RGY QY0 g @ IQUQY (elec-
trode) QLI | 69RQ YBIPR 2FAL YD
YRR 961G (anode) I° FYVIQR AL
e IWAYR 2462IQ (cathode) K9S | FMQ
2o 2R 69U GG PR PR Q2 |
RIS g9 QY0 6AR SI6R AR RSN
IR MNIYIR FER 629 @ 7

6Q 601G QaQ @Al RIegIdEa dio
50 F.Q. @7 G2 | €26a IR QNS RE @
@ QI 6ned ddidl | eafed @al R4
daloml QRS ? 2eq R R @A
RS FUEQ AR | Q67 FAUR R
AQIOY QeGq 1@ QEea QR 6g @9
Je6a QeIa (9@ 14.5) 66 oIa Fide adys
Qg | QE6Q @YU QYR BY AR R
AR | YLNE 621 dIf 6TIeR 9 @8 NI
QLR @ ?

( e1%IQ 1800 66 GreaR €A Will-)
iam Nicholson (1753-1815)
Ol SEIVSITINER AUYRD
i@@GQ (acidified water)
| G40, gele @8 6agen
6C R QO6Q &l I,
29 IR @8 QR
(bubbles) 6QHIGIRI | CQISIQ FEIGR 6%
99 29 didg QLA M €2RF
Uadeae, 6 Y8 29 JIHR QIQIQA I
(6208 21R6QI6e4 | )

QNO-URQID1 @6 (conducting solution)
FRIEQ YO YA QIR 6R6H §F AAXTR
o rate 24 | aReIF 9e8 9R @gqqg
ORCEQ Ve RRER @8 MY FAe
62PN | 6609 6RQ6R Y8 AYIAgR
QEORER @8 e 98 RF 62RUER |
JRRIe1 Qeda @d & CfeRR 6LIRUER |
AG2Q QIRAIIGS JoRY e 2gQUe 9gd
8 ORQIRI QIR Ue6 RUER R PR |




~

(2298 U

2R 671 I @ PR P48
ORQICE a8 @RAINe | 6616
ORICEIRE) 6w 8 | Q61 PR PR
6688 98 o7 PR a6 PIETI6ER
CaIGT | §QIE GNP 60R% ¢ 1P 66 |
NP gele gia il Me oges! | @8
TEER? R P8 ¢ 7 AR QPR 6086EM
CANRIANRNYS 6NN AU (6686
EOIEN &) SRR Elip AIER FIRAFE
PR QTR NI el 6X61TR | IR OIS
GF1 66866 GBI P46 &8 & N6FIR |
g2 QQIee PweER 699w @6l 6P
a8 @ ?

o 14.6 apa gl

QY 9l ZIR YOI IR 6R66%
66 @A FPER) F1) KRUARENES 1N
QRRIP0 QUPEER FIETe 4610 681IR FRIER
RRRIIe 6Ane GRIAe g8 18 O
RR6Le | Q6 gy @ 66ld 9K/
gaglerel & & aesl @gdn | @8 o/
00 6RgmEa Y RER 78 QAR
gegal @ w098 | 66606 NPa8
6LIREIN | SI6PTENR RERE K Y @8
ZIca gIca OR8N | F68R aaes @/

ka‘:»?'é'?s;(fs? 616 6918 |

S
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14.3 QQYQ, JEMAR (Electroplating)

Q¥ ARERR PRIRQIG. AUAY AR ¢
QeS| QURR RIS AREAR Y4
cOIRTER 2R 50 50 U fI@ | 6Fled
QR LR Q RAEQ QAR G CLIATER
6Q0I6Q 26 ZIEY aeE MG ZIed 29 |
A8 od gsa R 6 Are YA AQ 2rd
QRN QPR CRFEILIN | QITIERR TEQ ARG
RR MIET 6969 RAE ?

2 CQIRCIER LIER Q& TG | 6260
AR IRIQE TR3 | R 62608 IRIRH
QgeQl 9 de8 | YRIRR GFaQl QNS
@8 OQ QU0 €2l U6Q ZRlsnd SIGLIN |
62606967 Y2l 2a Oe 59 cRUANRIR |

Q2 ARCRRS BF| 62@ ISl IR 6mal
QUL 6P Q@ 622, Y CIVRER
6QIGN dIEQ QA QUER FMN IR QD
IR YR GULIREN | 99H 2RSS QRIS
QTCQY | gendo 621l IS 6w16d
Qlodly 2IFsen Seea 2Rl AR LS
6QQlIFN | 2 genY @UQ Q2L 2IQ 661I6Mg
Al @G |
QAR RUC : 147

(¥ dQIFc @aQlEq dfe JRICIae
ALY FEER)

IS RDFNE! :

10 62.61. X 4 6Q.91 ZRAQ H6E IR
QAII?, METR!, IRQ, 60IGY VPG,
deQIR1 QIR 6 QRIS |
Y ARG :

JAGIa QIPATS T2 | QIPATER ARG
QAGZER AR FPFER A ATIRQ 6 SR
g2l | 601G JRBIR 9Q° g8 IRAER It
250 FIR.QA. 900 @R B | 6226Q QRIS



R, ANETS TR fda @eed Qlal
ANEIeEa WEGZ | FIRNOFR FOAIRETS
Q8 G2UQ coml | QR JARSl QF
REQIUIR 6Q26a 2 F.A. el daRl |
dEmde 6291q Q9 QIPRHE METAR
QYRR 2 AP0 A6LIT AR B Y@ YVEER
o | @ 6Q Q6T AN @6 | Al
dedq PAT 0l did 1 6Q.8 RUIGER
Q6 PRIEA QY (9@ 14.7) B HECRIR YBIR
20 0O YR FQ | 2| I6RIQ Q6 QI
P09 | AR CLUUR QRS FRIER PAILIG 6
QIR0 00eRg 29 @06e R | QBAIR
ARde atoed gl caieaml | Qi 10
(G adie YaeRIEe QYo gele QAR
QYIY NTY LEQ AP RQGY | 6
6d QIPAT QUEq 9RIa 9@ dend
€N | 9@ J6Rd @O coml ?

/[\

- QISR
—-R0Q, ARETE, Q6

09 14.7 GQYe, YeMER
QYR geNAR 9@al :
(Process of Electroplating)

F690S 64 960YR Tldeq 2Rl 2
CRIER AR TRAIER YBIQR 6 FYVQS I
QR2IRIG | 604 URFR A6 OIF 99
24 | g60YIR AR IBIQR QI A A
ABIQR 2SR (positive ion) 8 FYBIQR SIS
QI e SYVRR YIKR. (negative ion)
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QLI | AR AINETES. QR FRIER IR
2 99 AT YV KUK 8 FYVQYR
ARCTEER TSR 223 | YR 2B 6
Qe YUERl 62RAN | QQE CRIER
UEAINETR 108 RG] F6KIRe (disso-
ciation) Q@I | I2ER MG, IRIL URERER
8 QU6 2l AU LR ISR
62102910 AR 24 2eY 2REE 62IR
6Q0I6Q V¢l 2UE | TREQ QAEQY FARY
AN gl @FAN | @ YR Jod *EQI].
IBINe QUQ S, 29 AR ARAIKIR KR,
2R 96 FRIG 6ATINAN | TREQ LREER
RUQ, VKA IS UAARAE Q6L 8 FQIQ
geI2 2ol adYs Y6RUR RIARE? | YIRS
VYR AR AR QS FRIER FFRIERER
692 SQAgER A7 YANIER FYVIRR IR,
216 2i1ded | gdcace @946 gele 69lg
@ GgRIRe 9 YIRS FUq due U@
A8 QY0 FREUY AR RNER FYBVIRR
QQIRgeq eI |

PNV QREER QIS YL QIR
Q8 Q] J2e @8 AN 9e g QU6
@7 RAQ JRF $Q-YERIR (Electro-
plating) @28 | 9@l QY0 69I0Q 66IGNg
QALFR YRS (Chemical effect of electric
current) |
CEEE
() 6008 @nedes QICeRR IBRw
91299 6AFIANNIR @48 EE 69R
IBIOR 9P A2 6 PUERNR PIDIGR
G190 6AIPIAINIS 940 J87 69R
gRIge 91999 AR gI6A SN0 geP
P6R | 990 GEmaR 609 @ ?
6076 9 gEmas 699 GRIIER
YEERNR CYBIGR eAP SIORET
PRPER R/OR QIO A6 PR
g@@@ RSIPER P48 PEFI6] 622
& B P N AP PN 6660 PR

N

(ii)

Q& REICE A PERAR 600 & P ?
=,




@Q}{Q demdaa geLicl
(Applications of Electroplating)

QS ENAR IR GRRIR gaal | 99l
S26I6R LKA FQR G AUER AP U
gend 6QdIR QIR0 24 | Y0 Ue10
ARE AR AP AUER ARG RYRAR
AIRe gend QuLIRCIE | <RIQIal QR
6dedy, Geny 6 go1g 9F @QITIRER |
AR 6Q6Q JRIAIR, AUIRR QIR el
gSele ae @ a8d aRde €2RaAN |

saifian dig 6 9a Q6 | 0%6a
ARE §ER QR | QI kI Q6 9FsaRIA |
e LI MRLIQ MOV | 6N
ARG ARERAR, TR AURCAN LR
LM 8 A RWER FYE-T6EVS ARTER
6fare 9@ AeR! gemd_64% 6996%.
oR 0 QAN | QIR %19 @el 29 el
RURREERR YAQ 9" 2RSNee QRaN |
@ 9806Q QUl @Al 9RIQ ARSI 9
ouUR @A 2R IYE, F6YE QoI 62
9B 296e 9@l @7 gRIa gend GRIIRTIER |
9@ 9Q4e, qu‘aa 6R6R 691 Q6q 69Q
O, 29 BIER NI FAQ! ?

FeeQl GUR diR QLI AT F& AR
gemae QLN | 84 Qe 26adl JAIIR 6
AR ARG O | 604 Jende @lER
FIMAQIE] YERIC Q6L | AeQ GIRRIAR TR,
6QI6ER AR UId JIRNER MR 62R2R
RO APRYS QYRR RLUIRY QUER
QARIQ 6RIR (Galvanisation) AAIAINEIN | @
dRG6R G dRdeR] @.2IR. (G.l.
Galvanised Iron) divd QLIKN |
AREQENS QeI :

(Environmental Problems)

Qg QR fo6a AR @ @a9I 2F |
A0, YENDR QYRR RRHUFNINFER
PQe CGQIRI 298 IR KR | 19|
aQ6Qdq. Qe @ea |
YRGS 2GQl @ 93 QA9 ZeYS KA |
0064 FRIEE R 99 9@ 2R |

604 92Iq

JARINIREHRAR -
9R,0.6 efe -

dissociation
electrode
electroplating
electrolysis

good conductor of
electricity
Galvanisation

LED bulb

21661 @& Sigem ¢

6R60R 0ar dQld Sgyea guEele!
6RIRNYQ| 6Q6R R EREER FURILT
c2IR2ld |

6498 00R @ QR4 IQIC PR Fed
629G ARINEIGE 616 2| @7 RS
Ql F0Q FRlg Q6 2SS |

ERE0N QREER AP0 JIDE 626 FIQ)
CRIEQ @8 AANGR JORA ATe 29 |
@ goRdl 900 geIe goq 9940 69I0a
QRINGR JeIe QeI |

Q0. F6gRE aRPEa 9@ UERTRIE
QUER UM 1@ IR YER 691 ARG
SQ40. dende QLI |

3I0-TENIR CRBER AYWAER YRR
MO, 2o RACR 692 UPR NRER QREIR
FlRIME Q6T 6QQIg aFeN |

dIge @n QYo QUG | 91, AR,
cdIgRl, REURQ Rl J9te & 6
QAT o2 %6, AIgEa e, URIR1 |
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(a)
(b)

(c)

(d)

)

_— e~
o O
L= e

a

ggIeR1

QAR FRIQ RIYS VR AT IMYR IS @R |
Q RG2S FQIE. RUARILT 26T | (RE, TF, FUR, ARCTS)

QaR ARIFER IQE, 6910 JIge 6e6m QG 6I0R gele 2eee 29 |
(QAER, AR, DIND)

QIR ANETE QR PG, YIEe 626 [AUQ Zgolea @¢ll 29 |

(I919R, SRR, 28d)

AQYe. 69I0 ARIIER YR Y AUER UM IR UPR ERU 699G QeIaNg |

(SQUe. Feqad, FVERNE, TR JERIR)

A dRCER ARG @ RGS diR ENUR QQIdN | (RQl, 0%, @gl)
FRFAAC QS 6Rel |

dIfe @f Qe QUARIR! AR ALY PP S UL |

QERR (kI 6620Q YOIRARER F6IU CRdIRAIER |

F6Q YO, DRCel ARIFECIER TAYAR TG gRIP RIFERR FRI0Q |

dIREan AFea Fean @l 6QIFNN Jende KA |
9o1 QARER F6RC 6adin YA F6RIC QRER QlF ER9 |

A G B QQ66Q 9@ 699Q Qo Q@0 JoIfl RAIeRl | A QSR INRE RN FER |
SOIRYE TrIQ 6906 2 O ?

A, B 2608l 2a¢ JaI2! |

B, A 2608l Q¢ 98121 |

QY AR UNER TR |

oona 06060 YBad alesa aIf 629 QP |

o SEERLS J
o0 14.8
QOEAI3 TRCEER QRe SRRR | Y 578 & & QIRd 6aIRAER 6Ad |
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10.

eQdl 6967 69 2R AENREATIR G946 TfTel KRG AR FITe @ ? @F Qe AUTER
QRS 6Rd |

Q671 6292l F6RI6 G40 gende FRTR YR CINGI 9 | 62U FIP ATER XA QR
gend Q¥ QIRE end |

AP0, ERAR PR6R @'E QF, 691G LRLRE 2@ €A @R |
Qe JENIRR LRS! R4 |

qel 9F SRR IR 6918 2U6a IR g6 FRUARAN | FUR JERIR 29 O'] Y@ RIFIFE
oQ e Q@ |

2R @’ 6 @AELL ? (Extended Learning)

1
2.

Q0Q IR 68 IR 60R QF PR 65IAER UREG! AN PR |

0 14.760 R4ITIRAS ANINIEH FYBIQR 2P UGERR 96 620IBR 6CITY QTS MG |
QIR 2R @R | '8 6298 699 |

Q1 ZEREQ FQO, YERIR FIRHIFI Y6 6Q0IR AR @ QY RUEQ @ AUIQ YERIR 6208 AR
Q. | QIR YENUR 6228 UQMIR KR | 26F YOIKR JFAR IRG ATl QLS 6TRER @6l
2ol 28, 69d |

6aIfier geRae @80 d9Se E4IE QPR Aa | MR 6a1d 98, g FRIR duw, ewled
ORERERE @R REAERER ALY 6RRTIR |

661N PHIRR 69K (magic pen) G2A @ | YAAIR 691G 2GS AIE &2 | 6 RUER 6TITdan
2AIPING 6 G (starch) @ 9@ AR A AGINGZ | §Q 14.96Q QIR IR 696 QI AIOG.
iSR! Q@ YR AR | IRR B AP MR FQ 696 RUER 6nY | QY FUR YT |

lsie & ?

LED QRS 969 aaa f6R | YQII@ LED @Ree IRQ19ad6a e ZIsaea ag fder |

QITFFIPTER LED @RS QLI 29 | LED @RQ RIS @RS, 2608l @1agIa 9e° ¢Q @
§QI00360 F6R | FIE IR IR UAGWIR 62 120 92F AR CRINAIRRR | CFL QRS
2R G908 96U MRLIR 6208 | FIg CFLER dI0Q Nege 62R2QIQ Y@l a6 2Qgw

@ﬁﬁ” | LED @ Q@@ <deomd 6xem 9| QO IR E]@GG‘G]—?J@EE_@ Ziele @4
CRIRAIGS |

\/
0‘0
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dEw<l 2l

I NN gl@@ﬁ' oSl
(SOME NATURAL PHENOMENA)

HRlRea GRiIRIg 6 MRse 1e° edRea
QY 6 QoY Qe ewdie, @fied ¢ 4R
QOUE 66T, 66N gIgER Qe | o
dIgoR GOSIa RINER U RINRIF Q6T
NQ° d@e Ue @R @8 249 | 60¢ @
QUG ANAER FRQ Gal ANMNPTR AR,
PR FUR QA FAUIRG, 61 AWRER ARG
3 AEPORV 2eYe Qa1 | Y@ ARMILER
QRM, WRAE (lightning) 8 QA
(earthquake) 98 QRG QIRY JIgee QS
ANDD R8T Q2 FERIY 69V P I° 6K
AIDER @ IRIQ AR QRS FRAGS,
62 QUAER A8 ENSR @GR! |
151 Q@@ 6 ALQ@ (Lightning)

2RISR 698 6ITAR 696R FAR
AP OFER QIR 2ieT 6agee | P AIRRIR
O, J6Q 6@ god 9ead 4w ¢4 @t e
@ES ! I6R JI6? AR, AeWE 629 AR,
PR 8 9 ARG QY U URB Q°
0Q, 6RI0ILR QRYIR TITAN | Y2IQ QLU
Q28 | ¥ad §9R, Fead eRe 98 24, 2
6 QUUER @8 XE |

AR, YE6Q FYE PIRR A 6dIS Rl
2ER JORERER BIQl 6QIRAVQY FQIe IMer
(spark) 6Q¢IQIN | QY0 e Qe
dQgl(electric Circuit)e@ MG AERSER
6T ANEER L@ PR QBL, 60

RN SEYR s | SR, AeaR 9906a
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[ Ll
H4BAG3

Qg2Iel 298 R gIF | g9RIR6R ARER
QM 699 6 AP IR g4 enlew Qe |
QRN 6RRIQ YdR @6T 69Im
EHIATR gl ARl | FIg QLR IR
ARFARO RS RERAR | FRFR 2IYSIE
Ao 96Q @q REIFREEY YNLRER
RGP QREA & Sle 6Qlg TRR, WA
€N | 4 AINER QW FAR ZieA D
AERG| ZORAE P60 CIEER VRUICR ARG
dode QYRR |

gt H1I9CR 600 6967 FRFIER ARG
agemiel (fur) 60 Q8 QIR YRl 6R69R
RS 99ld 2edd @AAIQleR | (2R 9@
dela dede dada Ql 6afe 26s 1)

ERER 6QYRR, QEICR TS P
INEQ 999 IR REIRR! 6RER ! SR
emlcl 02 62IRAN ? 2RI Q6Q TR 99
Q0IQ AQIERER FF TG Y@ AL QEF PER
9 ClN EARR | 1752 (ARIER AICTIRARIN
ORI TITRE AdIReER 69 YO cATIR
QEIRRIEIER 98 JIF 6 YR YO IRIGRIER
o8l | 6608 AR 9RF Ul SURIe
Q6 QIF 62RARIQ IYRIR ASEI AT |

2, @ud 98 Qe SIF 8 eI
6R60R AU AWHRER @8 ARUR FAQ! e°
e F06 GeF A0ad A AR oIl
RO @A |



152 Q98 986 IF

(Charging by Rubbing)

6Q6R66R YR Fal eI,
AIBZIER YR 694 QLR JEQ 694 AL
A8 621R2Q AFZUR I8 6816 6816 RO
QeeIg 2eds adeald | @ 69¢RIR e
ARl RIES! | 6060 O FRG 24, 63 FTUER
66 3 @08 ? 2K 6Q¢el |

Qf AR QI - 15.1

MR 6LIRARAR! Y@ ISR, TR G
¢EY IR YL XQ | ATRQ 661G JIB
AR AN gIed dMde RdEq RNUIR QA |
@8 AP U6 TRNAR QUER WVILNAR
ATAQ dIBG 681F, 6816 QTR R RUER
6a%ilRl | TFRE QoI A8 FIEP 9eel ZIede
€A @ ? ATNEQ 692 g8y dum Ig,
Q4l, YIE Ye° cURT ARMG LRR A
2R 699 @’d 6228 A @q | go
68R6Q QIR UNYCRAS YoR Ry QEl |

aeee - angs el 2L El)
QTNR 9187 26 PAl 6N e aelel
72 gs;f or 8 | Yol @R GeRg
908 QEeKR 608 @ /

6606967 PER ARG Jm IR
QeI Ad8 *QIAN, TR 6 IRAR ARAER
Q0. ole Q& 24 | 6Q2aA Q¥ aIFCR
6Q49 QEIRRERER AR 6 CRE6a TR 88
Sle 98 62RAN | YRR JQE] SIS
gQldl @ QIe €l (charged object) @93 |
AdE QO RICREER QIR RN Q1P
RAMQAER | 2IY 6ATUR 62600 ALRE!
I @} 69! |
Q1 IR R - 15.2

AR 151 @ gaa 6 GO 3A6Q
QAARES! 98 / 09ld gEe gL *a | g6
AR Qe 2a6a FUARS 9] 62T
dFe Go1el 996a g9ea 99l 92 Q8 9e°
QIeIR 6816, 62816 AR SRe! 2R IR |
Qe ANETE AUREIR IR YRR SRS |
Qo1 B QO AR R FRER AN @8
aQlel 69R @ doisl IR QY 9° QFR
AdYeRs 6RY |

ARE! 15.1
QS QIR ade QI eLe SQel oeq
eI | oga fIe 6202l 9QIda QIF ARWR6R | AN o 290ID]
@6Q Q@ | 918 29

e MPge AdM oRAR , S6N RR

9 | 09 69K oR2AR, CEN R

g4 694l

a 60RAM , ARG a8l @l

¥ qEe adal | 6Q46l

8 qq QI8 INAR. TEE FR
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QY AR 699 9 JER R RIIY.
2RI K93 ? 6A5ER P10 @ ? 609 6536
QUIKIRgel 9g SR ceanR ? QPR ? 3
ARG TNERTSIR RISl QF1 ARG IO QR
6o®l FQ |
15.3 QIHQ gRIQ 60 Ie° 6AFIRT FRINER
2138 QA

(Types of Charge and
interaction)

21661 QYR 69 9@ a8 9g / agldy
2R IR PR 9g / aQldl I8 Ade A6M ANS
Qg / 9idea oIF 98 620 | W@ A7 OIF
Rl gRla & Q62 ol RIdel aR 1Y, 2R
6eIcN QIR KGRI |
AQIVE : QF AN RN 15.3

(a) 9RI6Q FR2Ql a6 AQQ 69RR.
YL 9 | 6996 I TNIR G2 I9° QRS
QEIER QIR | YOI QRGR AR gIs AisliaIY Q!
QPG F9I6Q QIR 6INR NG AR Q2 6UUR
6Q7I6R T0Ya] Y4 FQRUES | ¢es Tdn
@R YL KR I° QR LN 6QRR YNG
8, 21602 | @’6 69Ye, 6RY QF | 6ORR
QG AR IR LRYRER P8 ARYROIQ
Q60R KIRAEH ?

RAIR QY9LE 62Ia ARSI Qaf
@FEUR. QTR 72 | 6QIGY AT HES
dRYRER Ad QIRIg ANRIFFIR ATe IR
QS G RIYER QF |

6@ 2R ATRG oRAREq A QIRlg
Qe TN FRIER TN ATNTR UIER QS
6008 QA 00geq 94 @ KRS | AU
Qe 69CR QF 210 AR YNGR SRS IBER
Q6 | AFR Qa6 0ageq Fads *9ad
@? Q) @ 9Nl FeR, ended |

9@ geIeIdeq QAR 9QIdeq G2
62IR2Ql 99 PIRC @Y AHNTIY QYR @’§
62R8, 26F 6QgeR | 98 @], Gg agIdea
PR 99F QIp 62RA 9 TYea A
Qed, @’4 24, 2 69¢l |

their
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e IR R 15.4
(b) OREIR A2 QY IR O 62RA U9 ATFRQ.
Qe JRIY RNER QF | 99 IR Q@Y
69RRQq 99 @9l6a AF, sepefa QI
62102 9129 28 ATR ARTER 6 |
@’'¢ AYY *QL, NG QS |

QAR 68 AR 99gaq KT
@Qes @ ?
2 dQIGIGERQ AR AW RQES 64-
* 9 Q1P 6210091 6ORP UM YR 6IRR
QI 62129 6QQRe ads 6a |
9@ QIF 6210l TR AM 9@ OIF
62102 ATRg Fadd 969 |
@2 99 QIF 62IR2Q! 69RR Y9 IF
62102l GTRG 2TS 96a | QR ATR
ameR de ARG, AnCl Adcn, el
ATRER 9@l gRIe Q8 8 29 | ad
Q& QIF 62RAR TN 00Yey FAE
P2 1@ A8I8 dem 69-
‘a0 gRIea QIF 90geq add /e I

UM AFEQ TSI AR ABE QR 6RRRR

QS6R, QOR 69RR6R 699 OIF 98 29, Glal
AT 28 QIF0IQ 89 26S | 604 QIR
62102Q AFR 6 OIF 6PN 6ARR, VALY
2eAE @08 | g 9@ dRie fer 6g-
‘a0 gRIeQ QI 9egeq ARV /eS8 1

69 2IsFl @2aIGel 64 9R gRIRR OIF
Q8 | 6QeFIRIQ 6OITN URIR Q1] IS I
(positive charge) 9&° 2Q46Q 948 QI
(negative charge) @23 |

@ QIPRER ¢68 6040 @Rl6a afen
RIPRE6R 94 QIeQ YIQR OIF QIR Ud
ULRE | g 605 ARI6Q QB PG FYBIQR
Qe 6QIR 9o QAIAN | Tage A9 adE
6dlg 601G 98 / UQld YVIPR NS QI
626R UG YRR VUES V1P 29 | ARACR



94 gaige 6 SYaIQe Slea AaIE Rl
AR |

FERPR 609¢ @Rl B0 Al RS
R RIPEq 68 IRAR A8E QY LRS! IR
i8R & (99 e JaQl JR MY R
JER AR ) FRER YR QIS TRIY ARMER
Qdlidnl ¥e° cadionl 64 RIPRad QEa 89
2IeSs @98 | 6669 AR aF @ g8
QI 6218 ?

QAgs 960 gwldea 98 Slog do 8940,
ols @28 | I@ Ole o8 PR 29 QIR | 9@
QIR Q. 6960@ F0a afddea afale
PALRAIER QIR IR 6416 A& 29 | TR,
6910 64119 9@ FYE NS PRI I TR
2006 9ld age 29 |
154 QIFQ YRISQE

(Transfer of charges)

60T HIR QIO 6N G | 6QlER
LR ZIRIR0IR AR 9F 621R2IRI RIG 6RIEE
32 | RIgeQle NT6Q QRS /R, 69Ua @
UG 690 QO QIR AR | §Q
15.1 6Q QAILIRAS| @F GG, 6T 6 9@
626 gg Q98 9 ¢idl don! 2IRFdan ag <
IR (foil) @ I8 690Q QU 6RIOR FRIYER
MR | MIOS 69CR FOR 2R 99T QIE 6Q1ER
QR M 6QR VNG XN Y2 IS 6N
¢RIR O 690A @ 6908 QUE P16 6916 D
A QIEQ Q@ (5¢ 15.1)

SR 15.1 AR REREQIEYY
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99 4990 ATRg CIRe @d e
609Q G098 99 @Q | 9’6 6208 69d ?
el 2IRfAaan de Qoq delfe @R @ ?
ARACAN 0eQa 0egaq edd 9Qed
ol 6098 @988 MY QQ |

QRFIE TR 6F16F QIFE g QR 6TTQ
Qa6 g4 e | gead agfitands Q@
Jegeq 2Ieds o §add aqasd @°? el
6ATIRE CRNER 2R MNRIFR LIF Q1 Q&Y
P8 62@ | IGR F2IR A0S OIe 621N
g 599 dI MeLIR FAILIR AN | QIF
621R2I! AFRQ 2IeS 609Q §E 2@ Y4 *Gel
a6Q 00 FR6 oegeg Gedd 908, 98!
i 699 @A | ARG 626R TR AILIA
@ |

Qe 62IRCIRl TG M 6908 §9
ARINFER QIF 2RFFANNE Q09 YRISEe
62IReIN | Q6¢1 RIEie 641 MIEQ ARl FQYeR
JURQI2! | AIRFFANCE QA IR 699R §9Q.
9l gRIea 91 g2¢ @52lq 0egag Gade
PR3 | 6ATIRT CRINEQ A8 MNUR QARG
6CIROIR OQ SIS |

oA 9@ MYl MR G 988 I
601G & QR QI8 24 | W@ AR (device) §
“aemeqieqia’” (Electroscope) @RI |

2651 69Y6M 69 BQYe QI 66T QIR
621029 99Q UM IR 9YQ I AL
ARIFER JRIBRe 62II6R | AR AU
600 Q05 21060 20ER, Q6F ARAFAN
TRR QO FRIYEQ 2SI MNRIFER FE THeRR
A QAR | 699 69 6ATRET LRI 2R
AR AR 20 Iege diFIdY 0888 |
ges Iee 6006 9 900 QI ATRe 94
Q8 2RFRAFEE 909 OIF FQ Ye° FIUER



Q6 2106 699R GOR 29 AR fad AGEe
62088 AW 9 | Y08 QIRe ceed, 9lg
602RQ |
9 6906@ ARFFANRQ A JURQ
RICPR YeIRT FRINY PIFQ YRR F6E |
(@ gRal QeI 9I% 621021 998 OIF 2R
9Q° 921 8940, FARR (discharging) @28 |
601N QI 6RINSR| ILQ YU FIR FIFR
ARS8 2lg° (earthing) QRIAN |
Q% 6210198 8 (LR AR NG,
2o (electric shock) § YT Q! iR
2T MG SRR |

Qer dead 98 29 Fad
(How is lightning produced) :

Qa6 @g / a9lde adeq ol 98
CRIRTIER | @ Pin €& @8 FF AL
98 Q@Ql diR 698 @RQl | Q6 PIde @,
@@@ e G]@ de €@ (thunderstorm) 62%2Ql
AAAEQR QYT QY TR 29 IS FRFY.
QLR FAAQ| 6AIAAIER RSN UG ? 98 GI6
AAAEQ QY Do 67T AdE calg
671060 29 9R gRIe 9IF J9RgROIQ gaR
62IRAIN | HQIRI 6998 AUQ IRER YBR
QIF 97l 6202 6R6R ONIAER FYBINR
Ole @ 29 | 67106a 98 8@ FY8IRR JIFa
gRIR6R QY8 IRBITR Q6L I 24 | @ QR
Saa1e AN SIeQ TGS IR CR6R, AR
RIEQ gor 2R 98 29 | 0Qlal @ 9)
geIa IRg 9ela QYR QIgLea QUGS
QR 62U YS° QI RN 69R TYBIQR
OIF QY 2eY IR 6966 JGHIR 69IR
QU3¢ 8IgR SIF JB6 TRe 29 | @ gaieR
een RIS A8e 9o I9 6 ald 9F
621R2IN | @ gRAl Y@ SRS I Ie°
92Ig 3940 SAre Q Q4. P3RS (electric
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discharge) @22 | @ QgaQl ACAER &
ZleRIae 9@ (lightning) ¥9° 408 AAG
(thunder) Q21N (@ 15.2) | IgR 6 QWS
U@ AAD6Q 98 62Q26R X 2IAAINE AR
QU @8 AVTER WPAG IR F6R |
92 ASY QA8 @ ? 9PIa RIQdE 6208,

QY FRIER F0Q 696 YRAIER ZERFR
699, R2YEEQ UK | 60 IR 66R 9]
2RI 2f Faceq 17 degad 6 99
YORIPD 6LA6R 926 |

0@ 15.2 ARR A9ATA Sl FARE

QYo FARR 9 QR S PERIIR 671
6 RINCEYE 6RIRAIER GA Y8 FRoeEa
2@l 6918 B UV FRIHEQ IATE 6RTCR |
I3 6610 B QAR FRINER 1@ gRAlS 6aleld
99, Q84 6 VINPNRE CIRIAER AT
29, 64606967 QIR Qgdle QLI |

6Q20IR FIQAY @8l agas Sehe 96
QO P8 | @28 IUQ QX P9Q 2CACICH LI
98 GG 24, 62 LUNEQ PTG 668 AR
Q° 0QQQIRN ACEOR 62In @8 FRe 096lT
ded RQQl | QI Aeh PRl *Fe A
A0Q KR AR Yol FRARS |
IR A9AT ANLER FRUAR Y
(Safety measures during lightning) :
ORP WPWUe AYER 6l cHRYR
26D FRIIR Q6L |



604 ZRIFEa 60d 6QITAN ANTER
CEINIGIRY Y@ FQ 9Ieg SIRLDel
QoQ |

QPR APAE 622U 696R FAVRYPR
QeIeg @ JR 58 AL TV KA
Qoo |

4 A006Q 62169 Aa FA 6L101Qa
QAL gIe |

23 2IE QIR @A 9 FRIYER A IR
<R B QSR VR AYI FAUVD |
QP 6 A9AT ANAER

@6 ARl 99 @’ ARl QP :

AR LQULIER ASR -

AP UPAQ 696R 64iRl INQRIR,
6CITQ QRR, SRR, ALIGAUR La, MR AR
@A @Y, 9919617 AUIGER IRl 26T HRAUTQ
Q62 | 66IRI 92, ORISR, CIF FRIER S
2Gegn, QIR 996 I SgR 2INIeQ ZIFg.
Qg RAAIGR PR | Hgh Vead A0 oF 696R
ORIA IOl PR TS | PR FRIEQ e
QREE O6R AGD FERR 68IC 6816 TSR
2Ige 6991 YD PR | 6HIRVFER
Q@2eM, FR0IQ R R} VIR |
AIFER G YS 6 O TS YR VIR0
Rl GOER QP QGG | JEEIea A AR
69iR QB9 URER FR9] 2 6 9@ 20
AE6Q QF @J0DQ| 2RI FaIde (8¢ 15.3 )

@ 15.3 AR ANER Galde gl
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Ao K6 Y6 :

EORETIR A2, FE 00 6 P TITRR
(Water pipe) QlMYF16Q @QUe. §a0@
62RCIER | 604 A VPUG ANUER 1 Y
g 0] 9RER Q@A YQ° IAQR. FENQ
dIRl AR 6291 | 64 AALER 6AIRIRM el
QIR 92 YD 62IRRQ 6TIR @ 96 6RQ
(Chordless) 6@ QIR KRR 2RIS FRIVL,
9Q° QUIg 6¢IR GlsIRRl 2GR | QISR
9@, IR 2R 9940, AFICY 9L QY 6A7ENY.
Qe edie 89 PR 26 | O Qe
9@ AEINES 9598 620 AR | B8 S0
ANQ PPN Qe Fea 8 R |

QRUIea dReQ 9esl R
6R101909¢ K6 ¥R IR« (lightning
conductor) °YS @AUAIR2IN |

ERI0INQ GAUR 69ER AR ARVIOIR
RS PR IR U 98 (FLNes 0%l 99)
F0Q QLI ACRIQER RGN (S@ 15.4) ||
2IQ ¥R gIs deie AIF f00q 6dIRIKIRAlN
8 2 gIef QI RIQ 6EIRIAN | 98 dIEQ
QgGQ QYR S URRIS TR @l codl
ga g aem el Qe 946, SAre gl
ARR 29 | YPE FIPY FIYNVRQ 926 Fb
9fig IFIBRd FaQ aIR 1@l @ Aeadel 98
@EQ |




15.5 @fiest

ARn A99¢, QRUIe, R, M AU
J96e Gadie 696R 92 AR F19R @8 29 |
RN 79 62 AR @8 99 9eq! FRAIY
64 QT6Q 660 AR URETU Fed AR
dIQE 9e° 9l Y FEQ JANE FE 2
FAARAQE | Adicisl FRIG ey W@ g
goql dnaa| g eenedel efied 6 gaId
a8 gQee Jodic SaUea cFled qcmﬂl@
AALRAIQRIR | 694 ‘ﬂ&jﬂl@ 6F6d AGRG!
ZORAR FAQl IAQ 62aRR | 9 AR, PR
ad 6208 |

Q9Q 2005 (10l QYRR 8 QIAWER
200 RIFIeQ Ga (Uris) 8 SIerI (Tangadhra)
AR PQUEIR YER¢t ALRE 6QARAM |
RIgeQ 2001 ¢Idel RIQUIRT 26 GIRE FEIe
QG9d GQ gRAISQ YRR (kI YPUR e
Qfied adam | 698 YRAIRTER 6R4
0@?1!61653 AR FINR A€ 62IRARI, 69 AHFER
Q671 QIRER @8 G2l PR FAARR |
QF QIR QI : 15.5

-

o9 Qiled el 678 IOAITER)
IPRIRR P8 6PRIR), €9 ANTER BF
ael, 10, deRy a9l Q& | N QAR
9196 570 89 46 97/9 a8 6
IEIRRANREE A°G0 PR F) 6% |
QARH GaIve 287 s Qe @49
@6 Ve 9Fg Qe 996 @8 6 QF
\Fare 60618/
efies @4 :

6Q {3619 QF FIRQ 99 AR, YFiee
Q'8 6 92 QIEe 29 | \2i6 eI 90I9Q
38 & Qeal fRade @ & 7 6 A
A0 2 ARG iR 26 eIl | 21,
6Q JEY6R @8 2RISR KA |

gela 98 20I6, 20Q1] 2R K8<1 QA
Qa¢ 2900 29 | 2l 28 @8 (g8 R AIg
Jo 621N | AR ANBR LBRER 6T

S

RREIQ 73 PR AFER, G INIRY YITER
4o Q8 99 | 996 Y9Q 4e 92 IR
gIo. A96R6R QTN AR 68Q6Q GIRl
QISR QR | 696R 696R @ @faa gl
6941 @\ IQ° 6A6RERER 692 YA QY
Q@ 6RI0l, 6¢IR, FAVR Y° EAIRNLFTA
A6cY /G QFaN |

Iiase gRIeER @, YRR 8 IR
ROIR cki QB 62IRDIER | PR FRNER IR
QRICER YRR 645 FFRNIZR FEEIOATR
RUGRAE AFRER 2004 (AL PR AIA 26
oIRgeR IR 98 cRaml | 99Kl AR
RURIR grele] AIF 2deIQ 26ae SNSE
aceml |
QEIIN RIET : 15.6

QS ARG gL @R | 99 QAgRg
28R 6 AR FERIOR QYR 699 | QIS
CRIIGR ARG Y 624 YER TN AR |
@ 2Brea afael IRIF (tsunami) AURER
QIR TR, QUG MG 6N 2l IR
@ alew@ﬂﬂ@@ RIP 024 gL FQ |
Qe QL@ 29 ?

2ORIRER @FieHR 990 RIRE CRAIREIER
PERAER | 62N YUNR G Yasa YFiees
94 Qagea geae 6dlaidia cnIael 028 |
960 89 120 98 QIE6 24 62 HEUER UCAR
ARG AWE RIQE REIGRS |

QIUNBAY 6REOF AUAYAFIRE (crusts)
AFARIER @8 OR[N (disturbance) ATER
QETER e 98 29 | gl G008 A /a
(6@ 15.5) |

QY €91

2138 600,

—

@@ 15.5 AR QIO



IR Q124 ZIQRE! (Crust) 260w IR6Q 0D |
ENRG 2oQ 646 (plate) @23 |

<@ 699@e 290l aFdIR QYR
RIS | 6U60696R 69N 646 ZRYG AT6R
Q8 29 @7l QP AP0 AU, 6AEPERER
QARER Fone Q8 29 | 92l Y@ aFe
zegl (6 15.6), di?l Qaleq Qfiwst Q6d
6O |

2
SRR QY

646
el

oQ 15.6 QAR ERHIPTR SPme

A6 6ORFRCNER RIS 69 699
RIREQ 9Fe 29, e 6R6Q 8 69R0IER
0eRe! Qied 629 o2l Ad0 @Gl AAQ
coRRR |

QIR 2R RIREIYPR TRINER ZUCTR
QQEIRE, Qa1 A2 QUORId ARRIQ A°ad
@Al QENER ZIERR 6l F6gIRE QYD
RIS | G 2YRLS YRR JUNQ QILAER
2Rl 6ggea e 6l 98 caIRalN |

6962Q 690990 9n QFRHR [,
604 @8 696 ARANNER Q| QR
28 (zone)YEREq dIes QFas 62l
AR ZRIA | @ QIR 67IRgEq 69TRERIR
Ql Q@G@IQ\ (seismic or fault zone) QI |
AURRR AgIQ, A8 68 6@0 PG, R
9RNER, FRR QIR IR, ARYR 6 63X SIeTS
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AR UZNYPR Qe din FUAAFH 6FIR,
QEQ 920 AAUIRE | 9F8 AR @8 AR
Rl e6Q 238 (8¢ 15.7)

=7 W ML Everest:

s

0@ 15.7 QUQGQ YEYER O
Qfesda 6! AIRIg. GQR (Richter)
EYMER RIS @A | IRAIGI AR EYMER
7 Q NS 626M, YR QIR AR VARG
Q6s | Q% 6 RUFINEA ATE YRR IR
QR 6INER 7.5 Q @ AR |
QIR RYIER IR gRIQ 0ot & Q6Q |
QIR 6QQFR oaer (seismic wave) @28 |
6QQ6ANGIT (Seismograph) QIR LA 9@
00E A9 60Q¢ QI AT @699 (8¢ 15.8) |

l
DIzl gele]
" N9 COIne
weg fyate) GEMNEL B
dlacie ef
n - RARR 900
QIe caaq ~ &
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0 ‘l% Y 33‘ 20 50

@@ 15.8 6QQEANGICT



@ @RI Q8 8 @ 60gme| &N |
QYRR afe AT 626 62 Q. B CAYMA
Qo 6291 MIES | 92| AFe ARG ARG
2l 96R PRFIR 2QgIER A QTP QTR 9@
AAER NURE G6Q | @ Rdes oo 2IQE
AR @Q PR Qe I8 9l
940 /0dIee (2 15.9) | 9IHRQ 9190! QI

FIgl VA6 TN eI @8 AR 2529 |

A1 AVIBRN

g 15.9 QIAFQ 2Qql

AR 6YMER AT 9@ QY UG AT |
Q@ QQIRQEIQ 9 °URER 78 IR 96 |
FERRR PG G g YFRMR gl GYQ 6IRER
4 66 UG | 606@ Yol fiada geie gan
QIR YOI QRAIER 6a9FE Q62 | FIde
QUIOTR gRIQ YAAE QRAIER 1000 Gél 2 |
604 Qo0 Fied QI Tate FAVE geird
QEAIEQ 1000 G¢ 2R 6LIRAIER |
afiedq geal :

ARI? 1 948 @fiee gIIQMIe FeRIg.
ATF 6RARARIR | QiR 2PARIRT 621RTIER |
604 2GRS ARG YRR R ARSI
gedie Q@9 Q60, | cIaMeR Qiied 9oe
(seismic) 6RIREQ QA QG 6QAIRE I IFAER
QEATRER ILE QLRIQ TP | 69 AKRER
QRUREIR YRHRAYY @AAQ2AR 6RI0IEQ AT
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SIS 9G1 AIR AR SRYAR FRSFMIR
QARVCI 60QIQ 622 | Y@ 9egeea €& <
JRQ2 LU PR, 6211 RV, 9Q°
YPeaa G0R AR 629 QRIQ |

@ raesa gide gad 6 arataes
daIcldl AR gedia | AGYRe LEERIR
JeRca IF 6 RI0a AQ ANR FAUAQD 9Q°
2Ia 216 RN 2IRe deldea UG 2@l
QORIQ | PN YA FEE VAVE Q¢ 629
e° geddie ofe &% ikl *Ade |
0 QY W AU 6 AR AQ 2R O WWR6R
Qe AR | 604 QIgdhe caga oReg
629 |
62609 62101960 &2 AITAIRTIER | 664
ARAINFER e R RITITA 2QgER
QEQ 250, |
RPR QQ, TG, GCRRCR, ANG BRG
g AN @ QYR eR | AN YR
6Q6M 69geR NRNNFIRE AR 0E SdQ
QR QQaea |
6RQ18 62101 Aa 694l URIIR,
Q_Q@?(Central Building Research Institute,
Rorkee) OI6Q 6Q@gd @ Q@¢ Fea
g2 Qs 6 FTNEa F698SI AR
q g1 SIRd GRS | 28 dIad
LR ge G fen Y86 Y6e Q9
699 |
QIR 6RER Q671 @6 RQAQQ :
S QA6Q QBAI2 :
® GO O6R AR 9 620! Adis g
2 |
QR 6 6RFY Q0] 90ER QL, CJUR
o0l QUea 9ede QR |
64960 26M QORIR | 2 YOS dint 9
QU6 0P 69R 6AIR 9L, 8 067 6L |



A% 4Q QLIER Q@AY :

® 6HARIGI 69¢ O, ERI0INR YG° AUER
A2 FQI0. ANY ARITOIR AR
906 @ff QUeR g A6q gL AP
odqe |

@ Oq AU FRER M PEQ Vg ZIRNT |
A6 AR ORI FReg A cHRIRICIR
ARl e° @Fiedt QR A6aQ1 A3 SR 69IR
QR |

RN :

LWeoR QUL - Crust

(el - Discharge
GUELE, - Earthplates
gfiast - Earthquake
EMeFIeYd - Electroscope
SRR - Lightning

YR IR - Lighting conductor
Na - Negative Charge
9\0] ole - Positive Charge
QAR 64N - Richter Scale
696G, - Seismograph
gelen - Ptsunami

Qe - Tremor
OLMET - Spark

Qe atgel - Electric circuit
6QQ0R. OoET - Seismic wave
QexIe - Fault zone

A - Device

RUCKQ - Epicentre
Lade 699 - Earthquake centre
e - Foil

oIRe - Charged

ioen - Disturbance

2A6E @8 Sgem :

6Q60@ QR UMY A2 AV 626R
QI8 coIRAER |

QI 9R gRIe- I8 OIF 6 §Y8 Qe
ARIR 90geq Sadd 6 290 Qe
00ge] 2SS 903 |

Q88 QoI 98 62089l CIeq Ja 3946,
QOIIN | QNGRS SITEIR 26 SYEEYE
QdQq |

@ 9IFe agQ OF 999q Jeede
62Q1q 2Id° QLI |

6910, 6918 FRIEA @Al QAN 6 661
CRIER R0, FARE AF6R IR 98 24 |
AR LR PR VO FRAAER |
PR IR, FPRIRG SR 2IACY
ofl @6 |

Qiias S896Q 9IRAIR QBRI 1 LIRS,
AR 62RRR |

IR GIORER reg fiast 828 |
PRRS Y6AR ANUBAER 29l QIR @
6969eaR ARARIER YR 6QIg
Qfias 29 |

ARIeEes Y& Sgerel 99 QL @l
6Q69Eea AKIQ UER 2l YRYeR
AUS QR¢t 9QE! |

ied AQQ 6qmea AaIag |

Qe 64mea QFiadt 7 @Al QI0IQ IS
626M 9L UFNIRE @ 29 |
2Iearee e a8l dal i
ACLOR 6 AT QB GARIR |
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geIeR1

1.  Q6qIe geoux gge Oe aea QI8 eqd |
() 6o ada QoI AeRea QIFe 29 QIF ?
(@) 9@ g8a eqm (b) @ o9l @8
(c) @ I= 62U 6QRR d) 9@ 999 Qe
(i) 99 ROALY 621 6QEF FUFPIER AJERA |
a) ¢ 99° QUG AL YOI F0E F08 |
b) @€ & YSRIEe QIFe 8 UPE GY8 N 06 29 |
c) Q8 9@° QUQ aee GY8 N6 I 908 |
d) 940 Gge Q6L SIFe 29 6 RUGl LSRR SIFe 29 |
2. @elgee OR AR T , @M Asw F 6ad |
a) RS 90geq 2edd 903 |
b) YR QG RCE Y@ e 8 4 2RdE Q6a |
c) Ogh dhoine e R0 Ggh ZAIee odl FRURe FI@ |
d) Q@%a gAIgFIR ase |
HIGAER 6Y6Q 6YRSI 6A6R GG 90 o0 dR 24, QR |
OIFe 9gQ 2166R geen W@l GRe OF QR 21N, QR |
AR UNOQ o8 RSl AR F6RIF YOI Mgl 6ad |

& o A~ @

9@ SIF0 6998 2R 98 PIRe aRRe FIRe FRdE GER Y9 YR 9 K9l 69RR 2R
— P <
R OIF0 69RRy @R Zedd K6e, Q€@ |

QIR0 9 F9U6R RIE 62RAU LRTQ A 6RY B §9AT YR S0 @Al e |
8. QOO S6RI0 Q@ U0 AR R eRd |

9. {6QQQ Q67 €8 QR 2 | 2010, YA 6o, FFQ Iodl Ui @ I8 oI QYeg
Jed @09, 6ad |

10.  cdae Qe QeI 290 QUSRI 69 Ie HRY GR6R &Q 629, Qg 620R QRIeg DAIg
28, Q60 AR /G 690 R, @« |

20 @6 90699 -
QA AR QA 6 gee ges

1. @ 9deyq 66im, Ng6a @ 95 A e SRR 606R IR S0 QTR I M8 Qg
2 | @6 60R8 678 N° N QAR GQaN 6msl |

2. Q0 8RR gRde fadia ar @idi Kdel ag8IRe Qs AR 997 A1 AP0 P8 Q|

N

L/
0’0
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Sdlwal 2ladlet

diemia
(LIGHT)

gisr g Shg 0 ELIeE QA
FIEIQ | 9@ QEBAIRE F1RIQ FderRe @
0F AT | 9F KR QIRCIHER AR ARQIR,
IR, K91, 9IRe!, Jgas! aQsy Qdl 89
0Q 26Ra PAY 69¢Ea AWM KRN |
ZRNIER 6618 8 RRRIQ IY° AR TVIANER
2R 6R60 IR 69dl RIS | AR °°
Q° QIRIFIRG 6QYER 660 O M6 ! ©F
QR 2 IRl QPR dL IQ° ANAQ UL 699
@ ? Q@ A9Q QA 6207, 2K 64 FVAER
2R ZIERIOR KA |
16.1 Q¢ 6QYQIEQ @9 AVIAR 29 ?

(What makes Things Visible)

ARIREIGS 2T A2 64, oF AR
2661 60 | 72 dIE AR VEQ Q6F1 66T
QgR €AY @ ? 692 Qeq QAURR RIOGY
PRIRER N6 COUIIB, QPR ? WA
AR 2R 69 ZCRD IR 6297 Y ALNER
694 629 G |

66 Y@ @9Q AR 2 o[ 26
@ 90 6oy | @ AR 90 GNR ZIERIR
6QRCIER @7l 9YEQ JOTRG 69 YA
2IERIa CRAIER | AR JeTee 6dig
aodeea 98 goan Quuea Q6e gog @d
2RIOG aoe | @ godn Fad 6 eRe <8
29, 2 64 AILEQ ZRe @F LG |
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16.2 JOTREQ FAe
(Laws of Reflection)

oQ 16.1 Rl YOTRR
@89 AR AITNG IR 9! 6916 @A 66YR

QU6Q 699 98 QI RClIZ | 691N AR
A€ 2ra6a Qa6 QI8 FRIER 2l 6diRl 2°P8g
g6 2Ry A9 Z9q @R QPR QR 98 @R
(52 16.1) | 9@ AIFRUR AR KPER @ U
RIIE AC6R Q¢ | §Q 16.1 60 9990 62RING
CooN IR QEdY 6UUGE AIRRIR 6oIN aIg
IR 2°6 69R ZICRIR O PR | AFIR
2 AIFER AR TR QTR IR ZUCAID OF
6odl A8 & ? 691N 6816 AR @8 @
Qg AR FITIP ATEQ QY | K€ 6Qge ?

AR U8 RUER AR AFF QI
R QY 99 Q06R gOTRC 6208 | 699
AR OGS 601610 I@ 9B QUER U6L QIR
2000 @ (incident ray) @28 | gOTRR U6Q
699 Q6 698 QUQ PIPIn 46 ReRR @6
6TR26A QIR TP @F (reflected ray)
QQIAN |



( P6RIne AeReEstn Qg NIw 61 QLG
ge/sl PRUEIN, 1Q GFP6R 67w ANBEUR
Gl mines] \Iae e 98) (¥l (narrow beam)
RIFER 616 @PRIENB | V€ QFeLEER

szemg@“\? glemle e eI |

/

96Q AR RICR RUEQ AR @dd,
UGS QF 6 YOTRG Fa AR 62609@d
&g dleiiea S91R | Qarle @dé 6 ARalg
UR QIO T FY e §Q 16.2 68 gRdQ
conl OQ 2Idee of, JOTRe F 6 AWeR
Qdél 90IRgR ARRERS IER AFE AQ | @
PRI AANERE IR FRER 689 XQES @ ?
692 SP6Q 601N PR 2FR 9 (52 16.2) |
99IQ 2R (normal) 923 |

0@ 16.2 2GR 186
2960 @F 6 2GR RISA! 6RIEG.
2IFee 6918l (angle of incidence) ¥Q° JOTRS
0 6 2R CRIVRN 6RIEY YOTRR 6IE
(angle of reflection) @ICN |

UGS @

e,

QML

02 16.3 KRR 68 B JETRR 62l
QAR 2UAER 618 6 YOTRR 616G,
1T 6Q9ERR RIS AREN 16.1 62 6RE |
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000 g €9 Y9 oY 96 6896 2UeR
6RIEIQ RIS ARRRR A Ye° YERYR 2IeR
6916 il PIPIR YETRR 6918 e @a | ¢
A9Qq AN 16.1 6Q Jod @9 |

QAREN 16.1
AIYOR B8 YETRR 6R16
R.2° e 6RI¢ | JOTRR 616
Li L
-
2
3
4
5

QAN 16.16Q IO 61§l 8 JOIRR
69161 FRIER A8 U AW Qe @ ? AT Q6el
9IRS OR QINER PAQ 60E6Q Y6YR 6T6R
2oL QIR IS JETRR RIS ARSI
de QAR 629 | 9IQ JOTRAR FA¢ 92 |

@ 2o GeER Y@ ZIERIR aF @dd
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Qe PR KR ATBA 2T | YA 6
e Je6Q 691G G 2 divt AR |



AR 29 0I'e @R 92 gI9 23.98° @R
QR8 | g Qa1 9f ATRER @ aQ UReRR
62022 | 0% aQ g9es 90 6QdIdN,
1Y 6 §100Q | FIFRa Qa6 adde §9q 8
6I9q 1877 (IAQIQ) ASYS 6ARARE |

Qeed :

6Jee0eR Qear ge QRYER JI6ad
QeNes eMIQ 6 9aR dIdeq G100 | el
60 Q9 69 YRIR KOS YA 9F dio
130060 ¢2Q 99 2Kee I AR 629 |
QRYG Q2 UMY IRILYLRR LerR AW
2R3 | Qe96Q 63¢ QUMR (RIQ AU
GORIFE KacR F9RQ 40 QUYL 694 |
EQlITN A1l QY 92 geq JBRNE @Qf
€I 1979 (1AQIQ PEINGE | AIRINER I6Q
QRIS 626 @ QY6 G 2V SRS AQOIRY
90 6966Q Gde @6a | 2R MRS AP
Qe 9 a9l 55 §G¢ | YoIa 2 6208 64
dele 9oka 99 QIea Ay @9 | Qo6
QOQINEER 6AYER IR 2F¢ 6SININER
9@ QIS MM QIS (giant red spot) 6QYELR |
Q2goa RMRdS Qe FRMAESR TIg
2.64 Q8 | 6Q UFEAH QECT 6QA0IER AR
Qesa 02 60IR AR @ !!

% :

Ag0, JIPewa g2 9F LR
6doeden QoIe Qear g2 | Ay ged
QRERIERR, 2RI, W6AIR, fear o
SHIER 9 | MY ZIRFS @R 606 QTR
oRIQ SIRGIR (titan) QLB ZES' | HRQ 2enR
QPY Q92 | @ QPY 9ee 20ge dae,
QARG 6 YFREIQ 699 106 | IFIER §F

214

SIRCES CERIEE ZIRINER RS | F6aaEI]
REIVGR 64 50 ARl 6RO FJErIee
CRIER AQOIQ @F| | YURE 1@ ALE! PP
ALRI0IR Tl K¢ | 2liet LT aFQ P 10
Jel8 AOQ FRIEQ FEAU KRR, P12l 60IER
Q0 fda ddiea |

o0 17.15 d0a dAgesq Al el

269RQ :

26099 1781 AJdQI6Q AMAL,
2QIEoRE QA 2LFYe cARAN | 92l
6J0edeq A9 9 | Y@ AR Qe YOk
2l feae 6 96rIRel IR QWA | LI
gio @G Eeed 1977 adelg 2I0ge
conId | ANy ge6a Q09 2°E @8 QR |
@ gea 66N Qoay 6208 64 el gaedm
goq 9deg gde Q6a 6 IR A, AVERIG
AFeR A2 Jigl 98° YERR Q@2 | 14| 9|
BRe a@aQi 9@ aQ 91@'31@ ae«a |

o ® o

»

5@ 17.16 Y6RRAR 6RGI Ag o0& gde



RaRNR :

1846 (19QI6Q CET@ QR QI
USYe 6odRia. 2R cdleedea 9ees
g2 | 921 226aId QPa 2@ 6Im 1989
1delg REITGE | QYNLR FJeNes FeaReR
QQl | 604 @ P4 QAN | YAY0IQ
YRR QA6 AQIQ WLl 1@ Y-60Ine Q6D
goradle @4 | ¥eie gea Qg gid
237°C | gRAIPE FRIEQ 92IQ JRRME Qe
AU 6 92 9IA AR 165 @F A2 AAIR |

17.5 69lQ VOO AN EIGS
(Other Members of the Solar System)

QLIS (Asteroids) :

ge, RUFLFIRE 81F 6RR JRIg Fere
6 QPR QWA REQ 0@ Y CRn
@Qe8 | WIeg 99Q 991§ (asteroids)
QRITIN | YRIGFIRE FRIEA CREEATR RV
QRIIQ FVNLP 689 FQE | g 66T IR
QAGER AR QAR FRMIRES 680 F1rig.
JERIRARl AR AT | ANY ANAER
6@60@ Yudeld J2NR ARIRSSEIE FRIER
o6 PRIERER SIEELIR YU 2lig] SRS |
QR QY C9R A2 @ gy Jeee ade
99 | 9elgE 20Y 620 FPAC0 68 LI
@R QST RS 6QARAN |

JFIERQ (Comet)

A0 APER RS 9@ QGRYY
URIER QAN | RIQ UERY S AGIGIR
@28 | @ QAR 299G QVEQ YERY.
9dy QIRUEE URRNE F6Q | 9T UFERQR
6QIGN @ 6 661G RIS &N | 66lIGN]

215

U g8 @ Geggda Qid ge @4
Q.8 2QEesr g8 99 2wt @EAFcR
adie QAR | 29Ny REINIRE 6d
AUFIERQ. QR 6216 CaQ ¢d, YRS IQ°
SMIAER O | QG AT Qees geaIRel,
deeq, FRINSIE 68 QAT 99 | 6R
QAIERIR OGER G2l OR OF, @R | R
FRCOQ 626R 2R 2R 68166816 Al
QUPE 690 AY AY A.8. adie RAQN |
UAERY IR FRCER 62RKRER NS
IR FURIE R AR QRN e HOIQ
YRR 909 CMcER MSE gkl 6asliKig
QR |

QR 17.17 YF6RQ 6 0’ @F

MAdIe 2RYE 6R1RYR! Y6 O
RIER I QY (Halley's Comet) 2S¢ |
QA4 IRTEE CRRNE FQAACIER 1@l gIo
76 9F6Q 26Q QoS FREQ 26 | 1682
deka ne QI AGYe @ Yaeagd
69182Q CIR 1986 FIALIEQ CRHIAIRAR | QF
RIRARIR kI Y& 2R 66 QY
QYRR AR 28 AR A |



YO6Rea df 991 FR0ea
CRQIERER 622 YPRE, €816 Cax ¢
REYQ QRN QIR 2URTE 691N IR AYNSR
Qe0Q QIRZIEY | 629EFR ARSI QIR
QIS |

An@ 8 AN@ITE (Meteors and Meteorites)

VIR QAGER €9Q RRIEG QY
denea sae 98 @8 QUY 2eq AFel
6QHITN, 6Q56R M@l (meteors) @28 | IQIQ
oIl QIR (shooting stars) @RI | FIERQS
64 ¢19aQl QIR REl PRI, IR Gl @
AMIBIR IR 6RD6R6R OIRl QLS |

o2 17.18 Qa@|

gRlg @Al YR d FRIRISEe @Y
6ACIRTR JRRNE 6967 YR FRCER
626N ANAITG 62RUER | ARRIYSR J21§]
@A YAERQR T°E Q6HIF | NgeR AR @Al
Q@ 62IRCI0E | AY RS YIQ 2Q CIeS
QR | QNS A2 A9 6l 62 AQ W6e
Q0g 923 69 6Q06Q 691Q AR LRI |
699 ARIYER ZIRIRER 9¢ 62gee a°gd
6UIE iR @UIca AT ae3 | IgEe adl
60 92Q AR IF Q98 | 699
ANRITE QAN | it 306Q 6RER AR@IDE

216

21 QREQ JHAQIR RRILRE LE | 6R6eR
QP Anel QYIq AUIVCER €8 8 R
QTG 6 9@ ¢8 AQ SFY QAR 168l
6066 J6Q | 6QERENEHR ANRITE Jo 6Q
Q@ 2N 69 69999 QIR e o8 98
@R Qoeg JdAN |

IR Pl RS 64 ANRITE JERER
Qel, F6aR @0Ud QARIY dld 6Qel
JaIgEa 2N | 9gee 6dlasea 499
ARIRINNGY QLIOT] ALEEY 6LIRARIQ
IRE RIS 69RIGRMINE 6d0a00a AUR
AR 2 FIEVER AR KR |

(eide & 7 h

1. 2003 990 6966 27 ©I6k! A6
V6 @8 Qneldd 6o Q6Rge,
ngeas 6 6RRIae 1P PREe
aeam 6 Pe FUARNS |

gael JaEREe WG KRIEPR 616
PRIEPER Z60% anel 6ogRlg s |
OFe RIEQ G amel €8 (meteor
shower) 8627 £\ |

.
17.6 Gg‘@ﬂ QY (Artificial Satellites)

J

Q8¢ QUG AQIIYE 3 IgPR 6IRFR
aRG6a QA QIAU6s FEe RW6R
GRIIIREIN | 99Ee QUFRfew d& NgeR
60 99 969 | YR SIRTES ISR GRaQl
@EQ RIR Qe QUALMILE QIR
2RN0IQ 69 !4 |

Q80 Qude QU] dRIee Q@F |
ARINEIGS QG RALR YGRS AFB YR
2REe AE ABe AR Q6L | TRER 12l
QEQ AWea F0Q Je adea @ | 2R



@8 Q80 Qage e GuUR ceRd 69
AREQ JARA A0 AR 2R AL
Q86 AFIR | IAIER YR IR HRY Qe
QU6Q ga 2R @6l 998 | 604 wWieg
@_—@Q QUYL (Geo-stationary Satellite) @LICIN |
AREREER FOF AL AQWER ARIRIGQ
Q94 6 § UQIIAEQR QI VR, ¢d, YgER
QM 6 6UELINAC 2@ QYR S8 ARIQ

PAUDN | ARG IGQ-ARIR AAFL (Remote-
Sensing Satellite) 9@ |

Q37 QUge QR ZINR TERR AURIR
CRINTIQE | 699g 6@6RIE Yol RIE
QSR |

(b) 999-AWIF RAge QR ¢die ol
Q2 YOINEa RE 657 REYRR adeIE
6 gp 9908 QAKIRAQS |

930 @gge Qe ecRsaklsas <
QQ A8, Gag @diene
gaAIRgl, QUG FIRINAER TVNIR REYIGD
Wee FRUAR AQE |

FTR 6 CRERd AFRR ATEe GO
Pra 94 dIR ge GO aYIR 6306
Q092 gRRgd efie ge8 @8 |
1957 @l 2ERAQ 4 QY Q@
2039-1 Q07 QUgeq FRIRIER Yok a2l
QG0 QUgL-YER AN KAYUR | AL
gen Qaf RUgeR QI 6298 IR |

()

(d)

SQ 17.19 69601 QIeWI B0 QUge

(@) @l Qg f9Rsa a9l daeee,
SIS GR0E PRI FTLER YOR!
dole @9 |

217

2o 69607 QIR0 QB Adde 2Rk
QRIS (INSAT), ZIR.2IR.9e.(LR.S), 8
1(KALPANA-1),¥@<lIS! (EDUSAT) @413 |



SlIRQm1 :

Qéﬂ 120910 - Artificial Satellite
QLI IS - Asteroids
feRce g <

eIReNe Qg - Celestial objects
UOERQ, - Comet

QIR - Constellations
@g@l Qdge - Geostationary Satellite
AeRR & - Light year
am@@ - Meteorites

ama - Meteors

digfe @dge - Natural Satellite
@ - Orbit

U - Phases of moon
o - Planet

ol - Polestar

4Yo-9dRIRT ®UlQ- Remote-Sensing Satellite
cdla @@
el - Star

- Solar system

G@,ﬁﬂ@ﬁ‘ - Ursa major

2I6e @&l dgem :

0L 690@ 2°ag IdieRIe JETFE
621 2 ddeq deeH, 2ed QIR
690G 2 69¢ | eves IR
CRANIER 2AARE Q6T |

QRAAIPER Feq AR Q@8 |

FRIRI0R QAN 90QQ ZeRe o
RR6a KN |
olaifles geg adag ¢6 Rael ol
cRSICIRIB | gree afng 99] Zeen
QIR 98 geldl |

YOOIRl 2IRER Y@ UReee QEQINR
RGN Q9 | 99If. 69L@d
PIRRIFIER gacl 98 RIS |

PIRRICIER 6RIEA IR REIGEI AFFER
PR 6210 QADAH V17 VORI
QQIAN |

cdoedon A AeE ke 9e,
QUG2, YMERY, An@l 9° g2l
AMOE |

QI3 2RER ga 6908 AgReT 92,
A2 QRPN QIR 8 9R QRPOT
6MIGY |

QR¢ ge Q6d 9aee, adia FReee
92969 Ql, 906¢1 92 96T 6QUYR,
6 Q7| ALGI S98 ReEd 90q F6QeR!
QAN |

giiciel goQl, 6e@ saaledlsl, 49Q
AW}, 69010 6 YR JARE QNG
68060 Qa1 QUSR 2RI JRRgd efiwl
oole @8 |




geoat

1. Q9F1 kg 0) 2.l Qg |
@ GORge kg &9 6da 00a 2IRS Q6L |
(gelg, Q0ge, FIRRIgS:, UYEe])

]

b) BIRGe G 60RT calc 6dlage Q62 |
(AR2q, i, 9%, 9a)
©) GRS RIQ 699G 66l QIR ?
(AYIBIRI, YRR, IG°RIRI, RBIVIAN)
d) QONER TRE CORHIR AWIFER 6a9 AAULR iwl 99T ?
(ARG, 982, I9R-ANIAT, QS
2. 601G Q@ QRC dIEq e G |
@ ©oR QPR AR TG 9 ?
(b) QAOI YRET 2R [N @’¢ ?
©) 691 J9q QB AR @64l ?
@ &fe 2gtea PR 8F 6RdIdIRgel FIRIRINE @6 QRAAN ?
@ RINEHS 609 R e @F FRIER ‘gelgge’ 2ege ¢
3. Qgea QUARYQ! 23 g “OR” Ql “@R” e |
(@) Yoolal 6dasReR Y@ AR |
b) 6deRea YO ge 6928 QR |
€ QY @@ YdaRE AFee QR AR |
) dedq QRYQE A4e FRCEa QUK |

4. ‘@’ 9dQ Quge 9 d@e ‘@’ 94 QA doq 67% @ |

‘Q’ “gm
YFERQR Al YeolQl
(] Q¢ eage
oRede RIRYQS
sl olate]

Slelg

219



10.

(a) URIEES ARSI QET @Y, EAEEERER 6 6L TR CQEAN ?
(b) 6QRFER LRF JAR RN B AR ATFLUR! FLR AUl R ?
(c) PIORIYS FP6R Q'8 Q€ ? QPG CRRIZER AN 6Rd |

(d) UFERQR GI0R 6RY | YRIQ AIG AQERER 6L @ ?

(e) ANR PR R'E QX ? AR 68 AARITE RIEA J6OR QY |

(f) Q87 20ge 6 YPER QUL MIEa 98 A 6Rd |

‘A0ge” AARER Y@ VY S end |

Q8¢ QUge QR AR & & AR AYE CLARAQE ?

QF QRQ §ICIE] G FFQ YRR CRUIFe TQ TR @9 |

601N geQ QAR 2N 9] gL MIASR 10 el | @@ Jeda YR 6R60I0 AURILR

2Pee A2 AWIR 629 AR }Q |

CRANIQ 2IAQF AN e ATY RPN /9 |

1

(1R '8 *GaIdQl :
2IF REERFRa 9l AFIPLESHUR QERCIRANG QAR | 620168 FIRRINIRE FOd gede

QRS AN @ |

URIFIEQ AN@IIPR QI 6QYRlg 60RIAA | (6A6YARY FEVAQ (IR €@lEd 601NCR QUG

IR 699 QUELL!)
Za @8 QISR QIf YL @a | ARER 6296 O FRIQ dd |
9001 IR (scale) WG U@ 648 FEIEQ OQ USR @A |

QUFER 6F1ANB ZRIER 694 ORl, PRRIYH, 92 AVIGE T8l dd 8 AR AT

oy @ |

0Q BT T6T YL 6 URSAER A% | 6ANRITR SGRIL (Astronomy)Q)

QR AINEQ TSN PP @] F |

CHIGTRE ANCR QRS CRHIYEE TF 6 2FF AR MIGRRl Fell YR @R aF | )

"\

— ‘
o

220



e,
HCTTDI

2leel A6l gda 64 2R IRERE
6@ 2R R | 6RERERER 2196R 2RI
6060 Rl 6adIdiRARl Y9 FR OR 6 I8
AR Qg FUR AUNE 62N V1Ll FEACNI
BANER Q2B | AFRIR IR RIS
6 6ONNPNER JACEIR IR FIIER
Q¢ 6QdUY RS | QY 68 PP
IFRAILR 2OV AUNER T ST 26T
Q260 2R AR | FERA ARE CRITER
26RR 6RIR TIG0 62088 | G6R N AR
e A8 QY 68 9F QRS 6NR 6IR
2N FAUIRAE | JRER6R AP LRRIOR
JeeeR 8 O] URIe RUCA IR ZRIR
@@l |

181 QIYYQWE :

¢iaY ZRIRER 2I6T @8R QLU @]
Qf ZRINER 2eH QBARQl QR | e
ACDIN QYR VNG| 6960, GI2l ALRER
FISeLQ |

geq 26T g, Qg M6g ke 1@
Fgel | e gi 78% LKIRRIR 8 21%
ORIR A2 UG RAIREe TR, feaq,
66RIR, 6 RER 9F NI Y° Y QY
ang |

Qe AR QT 2 18.1

ARINEIES QRRIT, RSN, PRI RS
6on J9l 2139 ARIERER ZiEA Qe Red
699, QIR AR AIFEx & Qg | 2l 6Qig
qldela G2l goe calq I8 @8sea |

2AL|@sl 2l

QY B ¥ YYIE
(POLLUTION OF AIR AND WATER)

QF UYRLR WRRR &F RN
QYR FEIRR A8 PRl ] 8 Q¢ HIBIER
cdes |

e dX 8 PARFAI

® PRI 2ER @ ALER

e Qifl B AR

e AQIR, QIR 8 AR IFR 80
gegl |

o

Q6 ARG 69 AYATRER AR
aeclIe 690 6991 @ 68@0 @F |

Q6¢ FEF LU ¢ QR VYLER
geIde 24 | Y2l 690 6 @l 9icead ?
PEN 697 6AUCTR FRCIER Y& 6AEM, A&
cdIg cm, dAeas GIfeR, QURRIER
TR B8 QE FRER @6 29 ?

oI'egl FIedIA S61IRd, R QIR
QA2 92Q g8 ARIERER, T6re QIR
QIPEOR AIRER @@l ALY (flyash) QIS
6RERERER A2l 6 URREI QYALRER RIS
6208 |

6U606Q6R YR LRI Qe Fedl
0o FERAR JRIP ARQ 6 QP AUR
d@eN | @ geieg 2isel Qlg 99fé @ |

18.2 QILYQYVE 29 @AQ ?

QYER 6@60R Tl FEdeR PRI
diel 9121 9ol 29 9@ | 26e 620h 2B



aqid Qe : YAREI, il ReHEY geee (pol-
lutant) @2 | Y99 A €208 4¢ PRI,
Qe 69Y, JeeLe, 9d 6 RERE RIO|
d9gd Qial @8, dién 6 Ag8ia 49 f1eQ
QRIgIg 29 |

S Q26 YR FINETIY, AR LR
SIMeM URQG QIR FdeN | fFmea Gall
Qidem Yol igea ddar | 2sgada
QARG TR I, FRRHRIR VRS
AN, TR AREAR, 92, GR UG WUFVURPY
ado 622l Yl frI QYASRER Fda |

ARNYR QBRI 6FLIQ9l AR AR
JERIHR 96a aREQ YeVEQ Q!
QOIS |
QAR R : 18.2

2ler GRQ UIURER FFAIRFOIER I
QO QRAQ FOQ TR | 692 FRQ YR
@Rd | @ QAR GR% 4R, ATAINIRER
da QRUSER 6213 ¢Id AR IR
A& (survey) @6 Q& 6RE |

Qg gousa g :

ARG WIMQ R UY IV
Z6S' | 9980 QISR @ & IR g9Sie QL
Ql2l RIEIQI 2 | ALRAERER 6510Q0IEG G
IS | CIFER ARNQ QT R G CUACTIN
AMRYR 29 | ABR FRIEQ FEAN B 6UETIRNA
QRREREM RIOR CERITRARNE, RITAQIR
UPARQ @A QIRETIERR LeARG, 98 29 |
QAR A Q2R 626 RPN FELIRIRG,
RIS FIgIea Q8 24 | 92l JQNR AT
QAUER RIS IR R4, BF QISP KA |
Q’'eQl 1@ 08 gRld 9f el 2
Qe |

222

00 18.1 ALQEA 67IFQ GIFQ @@

ARIREIDE FEARER QYNIRER FLEAL
Q2 §8 yAQeE @ g6l (smog) I8 @Rl |
2l gRIeea ¢RI AP d¢ qde oy
Q6d QI8, 8@ 0 AR APe 22T |

dacdld 2N 199988 29 |
6CEQIRG ATIARIQA ZLRER IRTARIR
Uadne, FIR6LIERR 2RARe 9& SHIIY
dosiea dacld 6941 coiRelNd | @ oM
qlagryl 98 @fQl @ gAY Rl QI
QRGN | 669 2Q AN RUER 9@ 2L
d8 69a Q@8 | 92Ig “66RIR IR” (ozone
shield) €12l Q@I | @ 2IYQE YAUEARY
Qe AGRSE 0F (Ultraviolet ray) @ 6418
6RREIN | IREQ 18l YRIeT gRER T6Q PR |
Q691 “66RIR @R” (ozone hole) @all EI8e ?
G6RIR QR 6QEACTIEA IRINR RIGMR SMIQ
QeI 62iR2N |

6U6TIN B PEEN QRQ 9l0 K&
QIYER RIS Al QeI | 9@l JIAZA QIR
SANNER YeRd @R 6alsl ¥ @6 | Rl
AURQ B ARG d29Pa6a 1l YR e
Q& gud | Qe 98 g8 (Thermal power
project) @ @aie el 8 @diel QYeR 8 QI
dose Qtes |



QIR R : 18.3

g998e 69a0 Q899 6 & gale
dRIRSIN 92 QUER 9@ ARE! U6 @8 |

QY d9EaQ @il | «d gee

18.3 QGG QAR :

gigioea 2ege oledea AdieR
decda 9@ eds | Seasmase °gd
(6 dale @8ad, 64 QY 9988l JRIER
QIRALAR ARl AR Jel 9FeRIE | <ag
Q8 60Q8 69 6R9n AW QL AL,
deaige, A0ede A (monuments) 2
QUEQ ¢RI QI J9SdQ dRIe 9gf |

2igl AP 38 OPUFER 2 AR
de, adue de, deckaenn de, 66
ATIRERa! (F2Ql) 64g ARTR FINARARE,
6 QRELIEF?, YUK, I& €298 | 9@
oua edien 2efid GReIe (sulphuric acid)
8 QJIIRIF (nitric acid) & @6 | @ g
edler @0 Fd 2eedl @ wdesaR (acid
rain) @GN | 42! ISR Seleg 8098 QAN |
Oh JEERRY “FIOR MIRIR” Frl QRN |
2Rl 667 ATIREANIR Fde RdaIAel vl
6dlg SRR aF 272 62RARE |

223

9@ 18.2 QlRrem

QIPILRE oSl AR AR
QEAERIS 1l TIPERU 626RE | 69 BRER
@PEHAQ 69N SMIA (CNG) 6 AYTIRG
6U6TINAS GHIA (LPG) Q96 QU6Q NI
RO aIR Fead IR 6218 | 9@, 6FIRER
QAR 6TELIN MRLIQ AR AR AR
RAARE |

6 AURER WEAENF MIAINT
ARINIe 60K 261968 (20-30 Q¥ ©6%)
clerena Qd @UR anl eadl | Sleeaa
29 A°ge A8 6L RGN |

18.4 QR 6RI0R RIS IQ° FGEITR :

QeIe1geq. IdeRIe 299 @R |
Qdiege @8 24 QAR 69186 29 9e°
2Qde CIRIRIEIR 6TRAN | ¥@ JOTHE ade
@8 2dq QYNELR UTREY | TRER
QYFLRQ QRID 96F | QEAFIEe @dRIER
“gIeeied” @ A9 6RI0R cadia ? 6Qde
gdia QeIg W@l R 969d KadEe @
2! FRIQ QRRAER AR | TRER 1@ 6RI0FR
QAR ZRIF Qe | 9QIQ 4 6RI0R
dee Q 9If 21eq @6de, (greenhouse
effect) @RI | ZEFRRIF] 8 F62R TR 6960
QAR PIESINE AN 088 | I8 AQ SHIAR



aacIsl QF geRlg 9@ “A9e 6RI0a”6q
dade @8 69ef | TR QYR @
QIR | 28 990 AR 2R gAY 9w
QEg, @3 QYFERER Y2IQ I ZRIF 626M
el g998e 9fF @Idi efa | ageia
IR Adien 69 ATRINR ARCNE
PABA PR | FANR VTR FFARE |
ISR @6 0@ 990 ZCAREHVEER
ATIQRIC], ML 998 | 604 ATIQRIE),
(CO,)a Fligl Gade QRUIQE | @g Pera
80 64Ig CO, ABk1El QR | 615N 018 6960
afeIga CO, @qia aIRelIsl, FA°E @AQIQ)
6964 CO, QAR | 604 QYRR
ARQLR 1RIQ JRAIE QQ8 | ATIeRIF), I
Qo] MR QFUIQR, 604§ UM AALAR
QAR QGRS | 9QIg “SgeIR”
69JQIRGIE° (Global Warming) @2I€IN |

feaR, FRCQ ARG 8 PRIAQY F1)
@ gRIe 9RIegQlq ¥9eq “aIreied suiq”
Q6a G99l FRUAN | 6gIQIR G QAR
Jaaiea UPFeH o2l AR AN 9@
oM 253l | IRl SNIAR AR RIRS!
dR AR 696 LB 626Rd | F66S!
6giEcIan 69908 Y@ 9@ |

-\

(Sgeiar - ¥@ g a0

Sgelae 6alg 999 are P,
ofae ¢ PReIG gaPe 699 92 Fum,
oF, QQQ 2 QElEe S059 6969 |
PPl AR QIR 9RIEe IR Q6T
a1 Ae% 6RI08) MIQ ARy FaR6l
QS Gl 2P D068 601 AT P |
Y@ KRR PG 9F 0P ST
699 Iy 2C § e 62Rae | g/

| Q950 Q008 @R 2RI /

S

224

AR QAQ REITER 64 AR PR
A2 0.5°C @RI Z6aa A QIR |
6Q FgITe 649 YNRUR FERI! £716I0
Ql g|dea (glacier) GRRYE | QT LA
69IQIRGTTR 9@ A°6ee | goae 6alq
AYQ dee 98 | Y2 dRIeq @8 QUgw
AGRER AL PR 6 @R |

18.5 2691 Q'8 QAU ?

QY 998 QdIRSl AR e @€
QAR ? QN 69VQ 6REOR TRUQ AANT
Q@8, el - G010 6R6Ed PR AR AR
dQOIq 694 g98e QIRMIRE FRIEQ AMYGT
ARl | SIPsnIcRg Ade Il deese @f
Q@anl | AR 6T6SIM 8 CNG 9& ISR
RQF QA GIFEAITR IR TREQ IR
Qlg eaNIge AR Q@RI | QF SR
FR0eR1 Q06 6208 S8 CeeNd
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