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cy rFk nkc

{&k vir e vki Ih[k po] g fd oLr, xfr
oll djrh gA D;k vki crk Idr g fd ge
;0 ol fuf’pr djr g fd dib oLr nljh
olr 1 vitkd r
,did le; e pyh xb njf
vii ;g Hh tur g fd
thh dib xfr’ihy olLr Liveh gk thrh g dHh&dHiA
;0 viuh xfr di fn’l Ht cny Idrh gA ;g Hb
IHo g fd xn tihef gk &, rFk viuh fn’lk Hb
cny yhA D;k viiu dHit Tkpk g fd xfrihy olr
theh ;k r
fn’k o)l cny yrh g\
vib, viu ifrfnu o) olN vuHiok dk Lej.k
dji fdlIh ivcly dk xfr’iy dju o) fy, D;k
djr g\ fdlh xfr’k y xn di] vij vitd r
I pylu of fy, wvii D;k djr g\ ,d xiyh
(Xyj{id) xn dk fdl idij jkdrk g\ {i=k
J{kd] cYyckt MHjk fgv dh xb xn dk ofl
jidr g\ gidh dk f[kyivh gidh 1 gl djol

D;k Ifpr djrh g\

(a)
fpk 11-1 % (a) xkyh] xky dk cpkr g, (b) @

dk flkyiMh xn 1j 1gly djr g,

fdlh xfriity xn db fn’f cny nrk g (fp=
11-1)A bu IHh fLRfr;k e xn dh xfr dk r
;b thek dj fnsk thrk g vFok bldh xfr dh
fn’lk dk cny fn;k tirk g

ge ik;% dgr g fd tc fdlh xn dk LDdk
nr g] i{dr g] Bidj ejr g ;k ighj djr g
rk ml 1j cy yxkk tirk gh cy D;k g\ ftu
olrvi 1j ;g yxik trk g mu 1j ;g Dsk
ko Mkyrk g\ bl wt;k; e ge 1 gh 17Uk
o) mkj [Hexh
111 cy wvid%.k ;k viHkd'k.k

Biuk] [Kyut] cn djuk] Bkdj ekjuk] fgv dju]
|gj djul] tiodk nuk] [khpuk v n,Ihf sk g
thoak;% o)N dk;k di o.ku dju of fy, 1;kx dh
thrh gh bue 1 iR;d dk; k% olr dh xfr e
fdlh 1dkj dk ifjoru yiu dk 1;k0 djrk gA D;k
bu ’ink dh txg ,d ;k vikd wvi; CiCnk dk
1;ix dj Idr g\ vib, Kir djA

(b) (©

c) {ej{id xn dk jkdr g,A



f kdykn 11-1

1.t 11-1 e oLrvk dh xfr dn Lifjfpr fLFfr;k o) odN mnkgj.k fn; x, gA

oh Vij vitid fLRdr:k o

fy, ,d mnkgj.k fnsk x;k gA

vki bue olN , I

tiM Idr g VvFok bu mnigj.lk e 1 oQN dk cny Idr gh iR;d n’l
e dk; dk tiDdk nuk vFold;k [Hpuk o) -1 e igpkfu, rik

ih e fyf[k;A vkidh Dgk;rk of

Bij.k0 11-1 oN dk;k dk vid'.k rFk vidkdk.k o] -1 e 1gpkuuk

A1- | fLFkfr dk o.ku dk; % (/Ddk nuk@p;u djuk@[lpuk@Bidj  |dk; dk 0;Dr dj
ekjuk@mBkuk@>dkuk@mMkuk@i(duk@cn djuk@ |Idr g
igkj djuk@ ij mBuk) vidk.k [ viHd'k.k
1- e /0dk nuk| [kpuk | mBkuk ok ok
xtrihy cukuk
2-  [njok
djuk
3- (o], I kun dh ciYvh
dk [ipuk
4- (1Vcry of fLkyivh di
1uYwh fdd yuk
5- |,d cYyclt Jjk f oV
dh xn ij igkj djuk
6- [ynh gb cyxiMi dik
pYHkuk
7-  (fdlh e
[y uk
D;¥ kiu Lihu sk fd bue | R;d dk; ¢y yxu o) dij.k girh gh oLr ij cy dc yxri
db vild".k ([fpuk) ;b vid'.k @odk nuk) g\ wib, Kir djA
VFok nkuk oQ 1 e 0;0r fd;k €t Idrk g

D;k ge bll ;g f"d'k fudty Idr g fd
fdlh olLr dk xfr e yku o) fy,] ml HDdk
nuk (vidfir djub) ;k [puk (viddfr djuk)
iMrk g\

foKiu e fdlIh olLr ij yxu oty Dol
(vid'.k) ;& flkpto (vid'.k) dk cy dgr
oA vrh ge dg Idr g fd oLrvk dk ni xb xfr

eu dflk vi e i<k g fd pcd ,d

o) vdM dk viuh vij wvidf'ir djri®g®

D;k vid'k.k Hi ,d f[kplo (viHd'.K)

g\ fdlh pcd o) nk lelu Zok o} chp

ifrd'f.k o Q ckj e vk' K Ikpr g\ ;0
fliplo (vitkd™.k) g ;
(vid'.h\
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112 cy vi;l;f ko) dkj.k yxr

9

elu yift, dib vineh fLFG dj of N [k g

[fp=k 11-2(a)]A D;k midh miflRfr o dkj.k

olj

xfr e vi,x\ elu yift, vc wvinet dij dk
HOdk yxkuk ikjERk djrk g [fp=k 11-2(b)]] VFikr]
og bl ij cy yxirk gA dij yxk, x, cy dh

fn’lk e xfr djuk ikjEHc dj Idrh gA L;ku

fox 11-2(a) 4 dij of iN [V ,d Vineht

fox 11-2(b) 4 ,d vineh Hjt dj dk /Dol yxiuik

fd dij dk xfr nu of fy, winen dk bl
YXKr Jguk ghxka

tDdk

fpk 11-3(a) % diu fdl Zoly jgk g\

fp= 11-3 riu fLRfr;k n’frk g feul IHorh
vii 1fjfpr gixt D;k wii crk Idr g fd bu
fLAfr;k e diu [p jok g vij diu tiddk n jor
o\ fpsk 11-3@@) e nk yMfd;k ,d&nlj dk

fpk 11-3(b) % diu fdl [lp jgk g\
Hodk nrh gb irir girh g tcfd fp=t 11-3(b) e
yMid;k dk ;e ,d nlj dk [hpu dk i;Ru
dj jok oA blh 1dkj fpsk 11-3(c) e xk; rFk

fpk 11-3(c) % diu fd1 [kp jo g\

vineh nkuk ,d nlj dk [lhpr irir gir gh ;g
1j n’lk;h xb nkuk fLFKr;k e yMfd;k ,dé&nlj
1j cy yxk jgh oA D;k ;g cir vineh rFik xi;
1j Hh yix girh g\

bu mnkgj.kk 1 ge fu'd'x fudky Idr g
fd cy yxu o] fy, de I de nk oLrvk e
VUK sk giun vko” ;d gh bl 1dkj nk oLrwvk
o) chp wU;kU;f ;k o) dij.k muol chp cy
yxrk gh

cy rfik nkc)
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113 cyk dh [ktchu
vib, cyk o) cij e oiN vitkd Ih[ku dk i;Ru djA

f ;kdyki 11-2

dib Hijh oLr €l e

vii tlj 1 tholyu 1j gh xfr e yk 1oj bl
voly tiolyu dk 1;Ru dift,A D;k wiki bl
flkhdk 1kr g\ vc viu fdlh fesk 1 dfg,
fd cDI di mlh fn’lk e Liolyu e wviidh
lgk;r dj [fp=k 11-4(a)]A D;k vc bldk
flkhdiuk vklku g\ D;k wii crk Idr g fd
0k D3k gvi\

vc mlh olr dk fifj 1 tolfy, yfdu bl
ckj viu fesk I dfg, fd og bl foijhr
fn’k 1 toly [fp= 11-4(b)]A D;k oLr xfrelu
gkrt g\ ;fn ;g xfr e virt g rk bldh xfr
dh fn’lk dk ukv dhft,A D;k vk vuetu yxk
Idr g fd vii e 1 du vitid cy yx

Jok o\

fpk 11-4 % nk fe=
(@ ,d ghfn’lk e

D;k vkiu dHh jLEkd’h

,d Hkjh oLr di

Hodk nr g,
(b) foijhr fn’k eA

fp=k 11-5 % ;fn niuk Vify ;K
g ri JLIk flkIdrk ugh

jLI di lelu cy 1 [hprh

JLIk feyoly ugh f[kIdriA D;k ;g fp=k 11-3(b)
e n’lk;h xb fLFkfr o) Beku ugh g\ & Vkyh vitid
tj 1 [kprh g] vRkr vitkd cy yxirt g] vr
e ogh [ky e fot;h gkrh gA

; mnkgj.k cy o) ckj e D;k I>kr g\

fdlh olr 1j ,d gh fn’lk e yxk, X, cy tM
tir ¢ ve Lej.k dift, fd f ;kdyki 112 e tc
VA Rk vkioQ fesk u High Ind dk ,d gh n’lk e
Holyk Fi Sk gV FiA

;M fdlh oLr ij nk cy foijhr fn’lk e dk;
djr g ri bl 1j yxu okyk o)y (uV) cy nkuk
cyk o] vrj ol cjkcj gkrk gh f ;kdytki
112 e tc vk nk k High Ind dk foijhr fnlk
e ttoly jg Fk rk vkiu Dk n[i F

Lej.k dift, fd jLlkd’lh of [ky e tc nkuk
Vify ;& JLE 1) cjicj cy yxk dj [lprh g rk
JLIk fdIh Hih fn’lc e ugh A

bl idlj geu Ih[k fd ,d cy nlj 1 cM
b NWE ge Idrk gh cy dh cyrk ik;h blof
ifjek.k 1 ekih tkrh gh cy of ckj e crir le;
ge ml f’l dk mYy[k djuk Hh wio’;d g
fele cy dk; djrk gh ;g Ho skn jf[k,] ;
yxt, x, cy dh fn’lk ;k ifjek.k e |fjoru ok t k
rk bldk iHko Hh cny thrk g

di [ty n[i g\ bl a@ D;k bidl VA ;g g fd s fdh olr

[ky e nk Vi kfy k d JLI dk fOiJhr fn’kk_ e N i_] fOi_]hr n’levk e yXU Oky cy Cjij
[prt g (fp=t 11- 5)A Vify 5k of InL; JLI g rkml 1j yxu okyk uv cy ’K; gkxi\
dk viuh fn’ e [ipu d 1;Ru djr gA dHb&dHin
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ltell; -1 el fdlholr ij ,d 1 vitid cy yx
gk Idr gA rFifi] oLr 1j budk iHko uv cy of
dij.k gh ghrk g

114 cy olr dh xfr dh volFk e
ifjoru dj Idrk g

vib, vc Kir dj fd tc fdlh oLr 1j cy yxrk
g rk D;k ghrk gA

f ;kdyki 11-3

jcM dh ,d xn yift, rFk bl fdlh lery
Irg tl e

vce xn dk dhy 1 lery lrg 1j tiDdk
nft, (fp=k 11-6)A D;k xn xfr e vk tirh
g\ xfr’ity xn dk fij 1 tiDdk nhftc,A D;k
bldh pty e olN ifjoru girk g\ ;g c<ri
g sk Avrh g\ vc viun giyh di xfriy
xn of lkeu jf[k,A €1 gh xfr’iy xn bl
Li’k dj gFkyt dk gVk yife,A D;k wkidh
gFkyh xn 1j dib cy yxirh g\ xn dh pty
1j bddk D;k iHko iMrk g\ D;k ;g c<rh g
AV g\ sfnowikn xfrely xnodkowviun
gFkyh 1 jkd y rk D;k gixi\

fp= 11-6 % fojle voLFk e xn 1j cy yxiu ij og
xfreiy ok thrh g

vii blh 1dlj dh vU; fLRfr;k 1) fopj
dj Idr gh mnlgj.k of fy,] TuYVh fdd yr
le; flkyiMi xn 1j cy yxirk gh fdd yxu
I igy xn fojle volFk e Fih] vrh bldh pty
Wy FA yxk, x, cy u xn dk xkty dh wij
xfr inku dnh elu yife, xkyt] xky cplu of
fy, xn 1j >iVrk g ;k mNyrk gh bl f ;k
Hik xkyh xfreity xn 1) cy yxiu dk i;Ru
djrk gh mlol Hjk yxk;k x;k cy xn
di jkd Idrk g ;k fo{ifir dj Idrk g vij
xty giu b cpk Idrk gh ;fn xkyh xn dk
jidu e By ot thrk g rk bldh pky °iU; ok
thrh g

; 1k I>r g fd fdlIh oLr 1j yx, X,
cy Hjk midh pky cnyn € Idrh gh ;fn
yxi;k x;k cy xfr dn fn’lk e g rk olLr dh
pky c< thrh gA ;fn cy oLr dh xfr dh fn’i
o) foijhr fn’lk e yxi;k &, rk olr dh pty
de gk tirh gh

eu cPpk dk ,d&nlj 1] jcM o] Vk;j
;hfdih % di bioly dj r
h oM yxir n[k g (fp=k 11-7)A vc

e le> x;k g fd tDdk nu 1j Vk;j
dh pky D;k c< thrh gh

cy rik nkc)




igyh ;g tiuu of fy, mld g fd D;k cy
yxiu 1 ooy olLr dh pky gh ifjofrr grh gA
vib, Kkr djA

f ;kdyki 11-4

,d xn ynft, rfRk bl f ;kdyki 11-3 dhb
Hifr fdlh lery Irg 1j jf[k,A xn dk
Hodk ndj pyib,A vc fpsk 118 e n’k,
vully bIoQ jkLr e Vviu kaefr col 1
ydj ,d ek j[KA LIk dju 1 vk
xfriity xn Ij ,d cy yxk XA D;k ielu
I Vdjlu o) 1’pir xn mlh 'l e xfr
djrh jgrt g\ bl f ;kdyki dk n kgjkb

rk 1R;d clj tefu de bl idlj jf[k, f

; xfreiy xnoof ifk 1 igy 1 fHlu di.k
cuk,A 1R;d fLRfr e 1efu 1 Vdjlu of
n dh xfr dh fn’k of
utv dft,A

1’plr x ckj e viu

i{k.k dk u

fpk 11-8 % (a) fdlh lery Irg ij xn dk LDdK
ndj xfr’iy djuk (b) xn ol jiLr e j[k
iefu 1 Vdjlu o) i’pir xn dh xfr db
fn”HiA

vc OIN wij mnlgj. kk ij fopkj djr gh
ciyicky of [ky e flkyk b fot;h phy
culu of fy, xfr’ky xn dk /on dj viuh
Vhe ol BiF;k ol ikl igpk nr gh dHh&dHN
th 1 ighj djo) xn dk enku o) nljh wij
igpk fn;k thrk gh f oV e cYyck
Xn ij cy yxkdj viuk KV [kyr gA D;k bu
fLFkfr;k e xn dh xfr dn n’lk e dib ifjoru
ghrk g\ bu IHh mnigj.k e cy yxu of dij.k
xtrrity xn dh pty rfk fn’k cny thrh gh D;k
vit bl idij ol oIN wij mnkgj.k ilrr dj
Idr g\

fd I oLr dh pty vFok midh xfr dhb
fn’i] wFok nkuk e giu oky ifjoru dk bldh
xfr dh voLFkk e ifjoru Hjk 0;Dr fd;k
thrk gh vri] cy Hjk fdlh olr dh xfr dh
VoLFk e ifjoru yik;k tk Idrk gh

xfr dh voLFk

fd I oLr dh xfr di volLFk dk o.ku bldh pky
rAk xfr dh fn”l 1 fd;k trk gA fojke volRk di
"W; pky di voLFik efuk tirk gA dib oLr fojle
VOLRk e vHok xfriity e gk Idrh g- nluk gh
bldh xfr dh volLFk, gA

D;k bldk ;g VF g fd cy yxu ij Ino gh
fdlh olr dh xfr dh volFk e ifjoru gixi\
vib, 1rk djA

;0 geljk Nell; vuiio g fd wvud clj cy
yxiu ij Ho olr dh xfr dn volFik e ifjoru
ugh giriA mnkgj.k of fy,] ,d Hijh Ind wviiol
}kjk vakdre cy yxk tu 1) Hh xfr u djA

hoidlj] ; 1 fdlIh nmolj dk tiolyu dk

,kl dj rk mI Ij viidk cy dk dib tHiko
fn[lb ugh nxiA

foKku



115 cy fdIh olr dh vk fr e

ifjoru dj
f ;kdyki 11-5

Idrk g

Ikj.th 11-2 of LrHk 1 e olN , Ih fLRfr;k nh xb g ftue olr, xfr ugh dj IdriA Bkj.kh of LrHk
2 e o foftk;k 1>k xb g ftle 1R;d olr 1j cy yxk;k ¢ Idrk g tcfd Lrbk 3 bu f ;kvk
dk fp=k n’lkrk gA feruh fLRfr;k e THo gk cy di iHiko n[ku dk 1;Ru dift,A vii viu i;lkoj.k

e miyCtk Bkexh dk mi;kx djod blh idkj dh oIN wU; fLRfr;k dk Hit ok 1) €M Idr gh viu
i{k. dk Bij.kh o) LrHk 4 rFik 5 e ulv dift,A
Ik .k 11-2 olrvk 1j cy of iHko dk wi;;u djuk
flFkfr dk o.ku | cy oll yxk, fp=k cy dk iHko
xfr dh volLFik e vk fr e
ifjoru ifjoru
o] ugh o] ugh
,d IyV e x/k gvk |gFk 1 unp dh i
VIVk ncku 1j
libfdy dh xh e [xh 1j cB dj
yxi- dekun
,d gd ;k niokj e |,d Hij yvdk dj ;k -
yxi dhy 1 yvdk [blol Lor=k flj d
jcM dk NYwk [lhp dj
nk bWk 1j jk IyifLvd |Loly o] chpkchp ,d
Sk Zhr dk el Hkj JIk dj !‘__q
133,
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Bkj.0h 11-2 o) a{k.k 1 wai D;k fu'd'k fudkyr
g\ tc wvii viuh gRfy;k ol chp ,d ily g,
xCckj dk j[k dj nckr g rk D;k girk g\ tc xtk
wviv dh yib dk cy dj pikrh cukr g rk midh
vk fr 1j D;k 1Hko IMrk g\ tc vk e
j[b fdlh jeM dh xn dk nckr g rk D;k ghrk
o\ bu IHh mnigj.k e wkiu n[ik fd fdlh oLr
ij cy yxku I mldh vk fr e ifjoru gk
Idrk gh

mijior IHh f ;kdyki dj yu o) 17pir]
ve vii Ie> x, gix fd cy &
o fdlh oLr di fojle volFk I xfr e wi

Idrk gh
o Xfr’lty olr dh pky e ifjoru dj Idrk

gA
o Xfr’lty oLr di fn’l e ifjoru dj Idrk
gA
e oOLr dh vk fr e ifjoru yt Idri g
e bue I olN vFiok IHh tHkok dk mRilu dj
Idrk gh
;0 Lej.k jJkuk vio”;d g fd ;|fi cy bue
I ,d ;b vitd iHkok dk mRilu dj Idrk g]

rrifi] bue I dib Hih iHko cxj cy yxk, mRilu
ugh gk IdriA vr dib oLr fcuk cy yxk,] viu
vkl xfr e ugh vk Idrf] viu vii fn’l ifjofrr
ugh dj Idrh rFik viu vkl vk fr e ifjoru
ugh yk 1drih

116 [ti1o) cy

D;k vii e

tholy ;k mBk Idr g\ D;k cxj idM tfuh o
fdlh ckyvh dk mBk Idr g\ lkell;rk) fdlh oLr
1j cy yx o] fy,] wiio] ’ hj dk oLr o) DiF
IEio) guk pifg,A BEio) fdlh NMh ;k jLEh dh

Igi;rk 1 Hh gk Bdrk gA tc ge fdlh oLr] tl
viu folky; of cLr dk tholyr g ;k ikuh
dh ckYvh dk mBkr g] rk cy dgk I wirk g\ ;g

cy gekj “kihy dhb ekbaf’k;k Hk yxrk gA geljh
eklif’l;k of f ;kloz1 yxu oty cy dk 1°k;
cy dgr gh

1’i; cy gh ge viu IHh f skdyki dju ;K

cukrk gh bu f ;kdykik e “kjhj dh xfr rfk eMuk

Hh Ifeefyr gh d{ik viII e vkiu 1<k g fd ikpu

If ;k e Hktu viglj uky e vix dh vij tholyk

trk gA D;kbh 1f ;kdk 1°; cy djrk g\ vhi

;0 Hh thur g fd “olu 1f ;k €] of; vinj yr

clgj fudkyr le;] 10iM i0yr wij floMr

gh "olu 1f ;k di IHo cutu of fy, ; 1fk;k

dot fLFr g\ gelj *kjhj e 1f7k;k Hjk cy yxiu of
D;k oIN wkj mnkgj.k vki cryk 1dr g\

'k Ho oviu Ckghfid foskdykak r
di;k dk dju o] fy, 1°H;
oh cy] MM xtk rFik V€1 i’k gelj fy,
fofflu dk; dju of fy, mi;kx fd, thr gA bu
dk;k dk dju o] fy, o 1’lh; cy dk mi;kx djr
g (fpsk 11-9)A

rrk wi;
cy dk mi;kx djr

fpk 11-9 %
dju o} fy,

1’kvk dk 1°lh; cy vud dfBu di;k di

15k fd;k thrk gh

134)
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D;id 1°ih; cy rHh yxi;k & Idrk g tc
i1f’k;k fdlh olr o) MEio) e g blfy, bl
Iti0] cy Hh dgr gA D;k wU; idkj o) IEiol
cy Hib gh wib, 1rk djA

viu oN wvuHok dk Lej.k dnft,A 10k 1j
y<du okyh xn tij&tiny theh gk trh g wij
vir e #d tirh go Nbfdy pyir le; tc
ge iMy pyluk cn dj nr g rk ; Hb Lij&thj
theh girh g wvij vr e #d tirh gh fdlh dij
;b LoV o) btu dk cn dj nu 1j og Hh
oiN le; cin #d thrk g blIh i1dlj uko Hil
[fuk cn dj nu 1j] oN nj pydj #d tir
gh Dk vk bl idkj o) oN wU; wuHok dk
bue tM Idr g\

bu IHh fLFKr;k e olrvk 1j dib cy yxri
irhr ugh grk fid) Hh budh ply tinjé&tij de
grt trh g wij vir e ; fojke VvoLFlk e wk
rh gA budh xfr dh wvolFk e ifjoru fdl
dij.k girk g\ D;k bu 1j dib cy yx jgk ghrk
oA D;k vkl wvuelu yxi Idr g fd iR;d n’l
e cy fdl fn’lk e yx jok g\

bu IHh mnigj.lk e olLrvk dh xfr dh
VvolFk e ifjoru dk dij.k X'k.k cy gh 10k
rAk xn dh Irgk o) chp yxu okyk A%k cy
oh xfriity xn dk fojle volLFk e yirk gA blh
idij ikuh rAk uko dhb Brgk o) chp %K [huk
cn dju 1j uwo dk jkd nrk gA

Xk cy THh xfreiy oLrvk 1) yxrk g vij
bhdh fn’l Ino xfr dh fn’l of foijhr girh gA
D;kd A%k cy nk Irgk o) chp BEi0] of dij.k
miilu gkrk g blfy, ;g Hi
mnkgj.k gA bl cy of clj e
vk 12 e tr djxA

Itio) cy di ,d
vii vitkd tiudijh

vii ;g tiuu of fy, mild gix fd D;k ;g

vio’;d g fd fdlh oLr 1j cy yxu okyk cy

Ino IEi0) cy gh gt wib,

ik yxk,A

117 vItio) cy

f

;kdykn 11-6

NM pcdk dk ,d ;¥e yift,A fp=k 11-10 e
n’ik, vullj ,d pcd dk riu xky 1flyk ;k
ydMh ol cyuk (jkyjk) 1j jf[k,A vc nlj
pcd of ,d flj dk cyuk ij j[k pcd ol
flj o) Behi yib,A t;ku Jf[L, fd nuk pcd
;dénlj dk Li’k u djA nf[k, ghrk gA
vc ped o) nlj fhj dk cyuk ij j[ pcd
o) mIh flj o) Neni yib, (fp= 11-10)A
iIR;d clj ulv dift, fd D;k girk g tc nlj
pcd dk cyuk ij j[k pcd o) Dehi yk;k
thrk gh

fp=* 11-10 % Fik 1frd'.k

nk pcdk o) chp vid'.k
db 1.k djuik

cy rik nkc)



D;k cyuk 1j j[k pcd] nlj pcd dk lefi
yiu 1j xfr dju yxrk g\ D;k ;9 Ino lehi
viu oty pcd dh fn’lk e xfr djri g\ ; ifk.k
D;k I>kr g\ D;k bldk vF ;g g fd pcdk of

cip dib cy vo’; gn dk; dj jok g\

d{ft vi e vii Ik pol g fd nk pcdk of
lelu tho ,d&nlj dk ifrdf'ksr djr g rfi
vielu tio ,dé&nlj dk widf'ir djr gh nk
oLrvi of cip wikd".k vFok |frdkk dk Hi
[hpu ;k LiDdk nu o) -1 e n[i € Idrk gA D;k
pcdk of chp yxu oty cy dk n[lu o] fy,
viidk blg IEio) e yiuk iMrk g\ ,d pcd nlj
pcd 1j cxj IEio] e wi, gh cy yxk Idrk g
pcd Hjk yxk;k x;k cy vIEio) cy di ,d
mnkgj k oA

h 1dkj] pcd Hjk fdlh yig o) VdM ij

yXk; k ;k cy Hb vIEio] cy gA

f ;kdyki 11-7

Iyiflvd dk ,d LVk ynit, wij bldk
yxHx nk cjkcj Hixk e div yhft,A Likx
dh Igk;rk 1 ,d VdM dk fdlh e
fduj 1 yvdib, (fpst 11-11)A vc LW
o) nlj VdM dk viu gk e 1dfM, wij
blol Lor= flj dk dix

JxXtM,A Lk o jxM g, flj dk yvol g,
LVk o) len yib,A Iuf’pr dift, fd
niuk vdM ,dé&nlj dk Li’k u djA wii
D;k n[kr

vc] yvol g, LVk of Lor=k flj dk dix
dh v bogxiM,A figp 1 onlj LWk of
VaMm dk fel igy gh dix

fpk 11-11 % dix
vidf'ir djrk g yfdu ;fn yVdk gvi
LVK Hih dlix
;g ml ifrdfir djrk gh

dix
vio’k mikfer dj yrk gh , Bk LV
dt ,d mnigj.k gA

,d viof’kr oLr Hjk fd Ih nljh wiof*kr vFox
vulof’kr olr 1j yxi;k x;k cy flRkjo]r cy
dgyirk gh oLrvk o) IEi0) e u glu 1 Hh ;g cy
di; djri gh blfy, flRjo|r cy vItio] cy
di ,d wvU; mnigj.k gh vkl wt;k; 15 e folr
vio’lk o] ckj e folrij 1 wi;;u djxA

viof’kr oLr

vii tiur g fd ;fn dib fIDdk ;k 1u wviio) giFk
I NV ®, rk ;g thyrt dh vij fxjrk gh IM 1
vyx g o) i’pkr 1f k;k sk 10y Hb thjrh dh
Vvij gh fXjr gh D;k dHi wvkiu Dipk g fd , Bk
D;k ghrk g\

tc fIDdk vikiol giFk e ide gvkg rk ;g
fojle volLFik e gA €l gh bldk N rk g] ;g
up dh wikj fxjuk TkjEH gk Ehrk gA bII Li'V g
fd fIDo) dn xfr di volLFik e ifjoru girk gA

XMt pdi gl yvol g, LVk ol Lork D;k bl ij fcuk cy yx , Ik gk Idrk g\ ;g cy
flj ol lehi yib,A vc vk n[kr diu 1t g\
136)
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oLr, 1Foh dh wij blfy, fxjri g D;kd ;g
mlg viun wvij wvkdf'ir djrh gh bl cy dk x#to
cy ;k oloy x#to dgr gA ;g9 ,d wvid'i.k cy
gh x#o cy iR;d olr ij yxrk gh x#o cy ge
IHh 1) gj Be; cxj gekjh tudijh ol yxrk jgrk
gh €l gh ge dib uy [kyr g ikuh thjrh dh wij
cgu yxrk gh x#Ro cy o) dij.k gh ufn;k e Tk
utp dh wikj cgrk g

x#Ro oloy 1Fon dk gh x.k ugh g ofLro e fo’o
Hh oLr,] pkg o Nivh gk ;k cMh of] ,d

nlj o) ij cy yxirh gh ;g x#hold'.k cy

dgykrk gA
118 nkc

viiu d{ft vl e 1<k g fd rifu ;k p okr of
le; icy 1ou %) dh Nrk dk Hit mMk y thrh gh
viiu ;g Hib Ih[l g fd 1ou rFik p okr ok; nkc
o) virj o) dkj.k cur gA D;k nic rFik cy e dib
fcth g\ wib, 1rk yxi,A

fdlh ydMi o) r[r e ,d diy dk blo]

Ik 1 Bkdu dk 1;Ru dife,A Dk vk iy ok

itr g\ vc dhy dk udhy flj I Bidu dk 1;Ru
dift, (fp 11-12)A Dk whki bl ¢

kj bl Bid ikr

g\ IfCt;k dk fdlh offBr (blunt) rHk ,d
rifk ptol 1 divu dk 1;kI dife,A fdle
vilkuh g\
D;k whkidk , Ik yxrk g fd fel {ily ij

cy yxik tirk g (mnkgj.k ol fy,] dhy ol
udhy flj 1j) og bu dk;k dk vkl culu e ,d
Hfedk fuHikrk g\

fdlIh 1"B o ifr ,dkd {i=kiQy
cy dk nkc dgr g

1j yxu oty

cy
{i=iQy fel 1j ;g yxri g

nc =

;0k 1j ge oloy mu cyk ij fopkj djr g tk ml
1'B 0] yEcor g ftl 1j nic Kir djuk gh

c ejh le> e vik;k fd offy;k dk
tc Hikjh ck> mBkuk gkrk g rk o
viu flj 1j ,d diM dk xty yiVv
dj D;k j[kr g (fp=k 11-13)A bl
idij o viu ’ijhy 1 ck> o) IEio]
{i=kiQy dk c<k nr gh vrh muol
lihj 1) yxu okyk nic de gk thrk
g Vi o ck> dk wklkuh I mBk

Idr g

fp= 11-13 Hijh ck> dk y thr g, olynA

cy rik nkc)
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thu nife, fd mijidor 0;td e { iy Agj*

e gh blfy, ;f cy cjicj gk rk 1"B dk {ikiQy
feruk de gixk ml 1 nkc mruk gh vitkd gixiA
dhy o] udhy flj dk {kidy blo] " dh
vi{lk cgr de gh blfy, ogh cy dhy o} udhy
flj dk ydMh of r[r e Bidu o] fy, i;kir nic
milu dj nr¥ gA

D;k ve it crk Idr g fd oftk 1j yVdiu
oy Fkyk e pkMh 1Vh D3k yxkb thrh g\ bu Fhyk
e cljhd 1Vh Dk ugh yxib thri\ vij] diVu rFk
jk[k dju oky wk
gkr g\

D;k nok rFik x Bk Hjk Hh nkc yxrk g\ D;k ;g
Hh mb {i=kiQy 1j fuHg girk g €l 1j cy di;
djrk g\ wib, Kir djA

119 nok rik x Tk Hjk yxk;k x;k nkc
f ;kdyki 11-8

ijn’kh dip dn ,d uyh kaok IvifLvd dk
b1 yift,A mbifuyh dh yEctb yxHx 15
IVheV) rRk bEdk 0;k1 yxHix 5&7-5 KVhelVj
gluk pifg,A ,d WPNI] iryh jcM dh iV
Hh yife,A vk xCclj dh jeM dk i;kx
dj Idr gA b1 o) ,d flj 1j jcM
dh WV dk riu dj citk nife,A kbl di
toltkj fLRfr e j[kr g, chp e 1 idiM,
(fpt 11-14)A wviu fdlh fesk 1 ki e
O)N tkuh mMyu of fy, dfg,A D;k jcM di
IV chgy dh wvij 10y thrh g\ kbl e ikuh
0 LrEH dh  pib Hit ukv dift,A ikbi e
O)N ifuh wij mMfy,A jcM iV o] iQyko
rFk ikbi e ikuh of LrEH dh plb dk
iuh ukv dife,A bl if ;k dk oIN ckj
nkgjko,A Dk wvki jeM iV ol 1lyko rFi
ibi e ikuh o) LreHk dh  pkb e oN Ictk

n[k ikr g\

F —
= e

q @
fp=* 11-14 % fdlh cru d ryh 1) ahuh gk yxk;k

tu ofyk n ol LreH dh  plb
ij fukky djr gA

kdyki 119

IyifLlvd dh ,d clry ynft,A vii 1k ;k
eni; (soft drink) dh mi;kx dh €tk pdh
dib ciry y Idr gh fp=k 11-15 e n’i,
vullj ckry of in of ikl olN [VhehVj
yEch dip dh ,d cyukdlj uyh yxib,A , Ik
dju o) fy, dip dhi uyt of ,d flj dk
FiMk Tk xe dift, wij fiQj €Ynh 1 clry
o) in o) leht %Mk nnft,A Bfuf’pr dift,
fd €M of ikl I ikuh u fjHA ;fn ikuh
filrk g rk bhdk fixy ele 1 vPNi idlj
cn dift,A dip dh uyh o) eg dk f ;kdyii
11—8 o) vully ,d iryh jcM db kv 1
dhft Ave ciry di akuh T witk Hfj,A

n[kr g\ bl clj dip dh uyh of

eg Ij yxkb xb jeM dh "V D;k 10y thrh

138)

foKku



g\ ciry e olN 1kuh wij Mify,A Dk jeM
dh ’kv ol 1lyto e olN wirj wirk g\
L;ku nhfe, fd jeM dh kv dk cru ol uip

fp=k 11-15 % no cru dh nholjk 1j nkc Mkyrk gh

ugh cfYyd 1’0o e (nhokj €) yxk;k x;k gA Dk
bl fLRfr e jcM kv dk 1Qyuk ;g n’krk g fd
tfuh cru dh nhokjk 1j Hh nkc Mkyrk g\ wib,
bldh wij vfkd Niuchu djA

f ;kdykr 11-10

lyifLvd dh ,d_[ikyh ckry wvFiok ,d
cyukdkj cru ynft, A wvii Viyde ikmMj dk
[y fMCck ;k eni; dn IyifLlvd dh clry
dk mi;kx dj Idr gh ciry of in ol il
phjk fn’kkvk e pkj Bjk[k dift,A L;hu
nift, fd Bjk[k in 1 lelu pib ij g
(fp=t 11-16)A vc ciry dk tkuh T Hfj,A
vii Dk nfkr g\

D;k Bjk[K 1 fudyrk wkuh chry T cjkcj dh
nih 1y fxjri g\ ;g D;k n’krk g\

D;k vc vii dg Idr g fd no cru dh

fp= 11-16 % no cru dh nhokjk 1j letu xgjtb ij lelu
nic Mkyr gh

nhokjk 1j nkc Mkyr g\

D;k x1 Hb nkc Mkyrh g\ D;k o Hi el cru
e j[i trt g midh nhokjk 1j nkc Mkyrh g\
vib, Kkr djA

te vii fdlh xCclj db iQykr g rk mlof

ty&lHj.k o) fy, 1;kx fd, tiu

oty 1kbik of yhd djr g, tiMk

Ok T eu ikuh o) 1Q0okjk dk

ckgj vhkr n[k oA D;k ;g ikuh Hjk

11 dh nhokjk 1j yxk, tiu oty
nkc o) dij.k ugh g\

eg di D;k cn djuk iMrk g\ ;fn fdlh 10y,
g, XCckj o) eg dk [y n rk D;k grk g\ etu
yift, wvkio) ikl ,d , Ik xCcijk g fele
Ijk[k oA Dsk wii bl aQyk mk,x\ ;fn ugh] r¥
D;I\ D;k ge dg Idr g fd ok; iR;d fn’K

cy rik nkc)

139)



e nic yxirh g\

Lej.k dnft, fd ;fn libfdy dh V;c e
iDpj gk rk bIoQ vnj dh gok dk D;k ghrk g\
D;k 5 i{k.k n’lkr g fd ok; fdlh i0yk, g, XCclj
;b Libfdy dh V;c dhi vnj di niokjk 1j nkc
Mkyrh g\ bl 1dij ge dg Idr g fd x1 ftl
cru e j[k trh g mbdh nhokjk 1j nkc
Mkyrh g

11-10 ok;eMyh; nkc

ge tiur g fd gelj pkjk vij ok; gA ok; of bl
vioj.k dk ok;eMy dgr gA ok;eMyn; ok;
iFoh o) ry I db fdykelvj 1j rd iQyh gh
gh bl of; Hgk yxk, x, nic dk ok;eMyh; nkc
dgr gA ge twr g fd ifr ,did {ily ij
yxu oty cy dk nic dgr gh ;fn ge ,d bdib
{zkiQy dh dYiuk dj] wij blo) —1j ok; T Hijk
,d yEck cyu [k gwk efu] rc bl cyu e
ok; dk Hkj ok;eMyh; nkc o) cjkcj gkxk
(fp=k 11-17)

bl {iily

fp=k 11-17 % bdkb {i=k1Qy ol ok;LrEHc dk Hi
k ;eMyi; nkc o) cjicj gh

yfdu ok;eMyh; nkc g fdruk\ wib, blo]
ifjel.k o) ctj e fopkj djA

f ;kdykr 11-11

,d VPNh jcM dk
yift,A ;g jcM ol

,d p'd (sucker)
,d NV I;ky dh Hifr

fn[lb nrk g (fp=k 11-18)A bldk fd1h lery
fodu 1"B 1j & I ncib,A D;k ;g 1"B 1
fpid tirk g\ bldk [p dj i"B I mBku dk
vii Ly o

i;fu dhft,A Dzk

fp* 11-18 % ,d "B 1j nck;
p'ldA

tc vii p'%d di ncir g rk di rFik 1B
o) chp dh vitkdi’k ok; clgj fudy thrh gA
p'kd 1j ok;eMyh; nic yxrk g blfy, ;g 1'B
o) N fpid tirk gh ptd di 1"B 1 [Hp dj
vyx dju o) fy, yxi;k x;k cy bruk vitd
gluk pkfg, fd ;g ok;eMyh; nkc ij ikj ik ol
bl f ;kdyki 1 BHork wiidk ok;eMyh; nic
o) ifjek.k dk wvuelu yx x;k gixid oiLro e]
;fin p'd rFk 1"B o) chp e 1 lelr ok; dk

kgvik jeM dk
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fudty fn;k €, rk fdlh H o) fy, p'd

1"B 1 [lp dj vyx djuk IHko ugh gkxkh Dk ‘
bl wvii vuelu yxt Idr g fd of;eMyh;

nic fdruk vithd girk g\

;in e f1j dk {ialy
15cm x 15 cm gk rk e
viu flj 1j ok; dk fdruk Hij
ogu dj jok ¢!

,d 15 cm x 15 cm {Fily rFik ok;eMy dh
“ptb o) cjicj pib o) LreHk e ok; dk Hij
yxHx 225 kg 0;elu d fdlnfiM dH (2250N)

o) cjkcj girk g (fp=k 11-19)A bl Hikj o) uhp ge
nc dj fipd D;k ugh tr\ bldk dkj.k g fd
gelj “kjhj o) winj dk nkc Hh ok;eMyh; nic of
cjkcj g vij ;g clgj o) nkc dk fujLr dj nrk gA fp 11-19 % viio] flj ij ok;eMyh; nkch

D;k wvki thur g\

1700 *kriCnh e teuh o) ,d oKifud wiVk olu xfjd u cruk I of; cigj fudkyu of ,d IEi dk vifo"dij
fd;k bl i1 db Igi;rk B miglu ukvdh; <x I ok; nic o) cy dk in’fu fd;k migiu thkr o) nk [ik[ky

ty fy, ftue 1R;d dk 0;kI 51 cm FkkA bu xkyk dk ,d DR tiMdj muo) chp dh of; fudky nh
XbA rc iR;d viixkty 1j ViB&viB MM fojhr fn’lk e [pdj vyx dju of fy, yxk,A (fp=k 11-20)A ok
nkc dk cy bruk vftkd Fk fd bru M Hi vaxkyk dk vyx u dj ik,A

fp= 11-20 % wiixkyk dk [lopr g, MMA

cy rik nkc) 141)



e[k *kCn
ok;eMyh; nkc
Itio) cy
flAjo]r cy

vkiu D;k Ih[k

S cy HDdk nuk (vidfir djuk) ;k [puk (viHdf'ir

djuk) gt Idrk g
S cy nkolrvk of chp VU;IU;f sk o) dij.k yxrk gA
S cy d ifjek.k rAk fn’k nluk gir gh

cy © fdIh oLr dh pty e ifjoru vFok xfr di in’l e ifjoru
Kk _k VHok niuk e giu oty ifjoru dk vF g bldh xfr dh
xéfioh: cy voLF |fjoru QlukA
S fdIholr ij yxu otyk cy midh xfr dh voLFik e vFok
G midh vi fr e ifjoru dj Idri gA
pcdh; cy o fdlholr ij yxu okyk cy mlo) IiFk IEio) e viu ij
i"lh; cy ;k IE10) e ik, cxj yx Idrk gA
vIEoeY S ifr ,did {ily i1j yxu oty cy dk nic dgr gh
S no rRk xI cruk dh niokjk 1j nkc yxir gh
g S gelj pii vij di ok Hjk yxi, x, nic di ok;eMyh: nic
vitkd'k-k ([kpuk) dgr g

vid'k.k 0dk nukh

VH; kI

;k flkplo o0 Hjk oLrvk dh xfr dh volLFik e ifjoru of nk&nk mnigj.k nift,A
, I nk mnlgj.k nifte, ftue yxk, x, cy Hjk olr dh vk fr e ifjoru gk A
quufyf[kr dFuk e fjDr LFkuk dh ifr dift,

(d) of, un fudkyr le; ge jLbh dk —_ iMrk gh

(IH ,d viof’kr oLr vuof’kr obr dk —_________ djrh gA

(x) Het 1 ynh Viyh di pyiu o) fy, ge mldk Mk gh
(%) fdlh pcd dk mijh tio nlj pcd o) mijh tho dk —_____ djrk gh

,d tutkj y{; 1j fukuk Litkr g, viu Hu'k dk [hprh gh rc og rhj dk NiMrh g & y{;
dh vij c<u yxrk gA bl Tpuk o) vithj 1 futufyf[kr 1dFiuk e fn, x, “iCnk dk mi;kx
djol fjDr LRkuk dh ifr dift,A

foKku



10-

17105 0RETOfdv RETOix#ROIAK.Kivk frivid'k.k

(d) du'k di [Hpu of fy, tutkj ,d cy yxirh g felo) dij.{] bldh —_ e
ifjoru gkrk g

([0 thu't di [lhpu ol fy, tluthj Hjk yxiGk x;key — cy dk mnlgj.k gh

(x) rhj db xfr dh volLFik e ifjoru o fy, mirjnk;h cy dk idlj —__ cy di
mnkgj .k gh

(%) tc rhj y{; dh vij xfr djrk g ri bl ij yxu oty cy —___ rFik of; of

—_ o dkj k ghr gh

futu fLFifr;k e cy yxiu oty dijd] rFk fel oLr 1j cy yx jok g] mudk igpkfu,A 1R;d
fLAfr e fel -1 e cy dk tHio kb n jgk g mI Hi crib,A

(d) jl fudkyu of fy, uhc o) VdMk dk vxfy;k I nclu

([ nretu dh V;c I iLV clgj fudkyuid

(X) nholj e yx g, gd 1 yvdh defur of nlj flj ij yvdk ,d Hijh

() phopndjr le; ,d flkyivh Hjk ,d fuf’pr —pib di NM (cith) dk ikj djukh

,d vk
okyk cy yig o) VvdM dk fdl idkj iHifor djrk g\

,d i0yk, g, xCclj dk If’y"V diM o) vdM 1 jxMdj ,d nhol kj ij nck;k x5k ;g n[k
X;k fd xCchjk nhokj 1 fpid thrk gA nhokj rFik xCckj of chp wkd'k.k o) fy, m kjnk;h cy
dk uke crib,A

Vil viu giF e ifuh 1 Hgh ,d IyiLvd dh ciyvh yvdk, g, gh ckYVh 1j yxu oky cyk
0] ute crib,A foplj&foe’k dift, fd ciYvh 1j yxu oky cyk Hjk bldh xfr dh volLFik e
ifjoru D;k ugh ghriA

fdlIh mixg dk bldh d{ik e ielfpr dju ol fy, fdlh jlolv dk — Ij dh vij ifkfir fd;k
X;HA 1ekpu ep dk NiMu of rjr cin jlolV 1j yxu oky nk cyk o] uke crkb A

tc fdlh Mij o) pp (uk
o) -1 e clgj fudyrh gb fn[kylb nrh gA cYc ij I nic gVk yu 1j Mkij e tkuh Hyj tkrk
gh Mij e ikuh o) p<u dk dij.k g

(d) ikuh dk nic

([) iFoh dk x#o

(X) jcM o) cYc dh vk fr
(%) ok;eMyn; nic

cy rik nkc)

H

&



foLrifjr vitxe & f ;kdyki ,0 ifj;ktut,

I[k jr db yxHx 10 cm eiVib dh rfk 50 cm 50 cm {kiQy di ,d
D;kjh culb,A Muf’pr dift, fd bldk ijh i"B lery git ydMh ;k Iyiflvd
di ,d LVy yife,A xkal&iij 1 1 cm piMh nk 1fV;k difv,A Lvy dh fd I Hh
Vix 1j ,d ivh dk fupy flj ij rFk nljh iva dk ij o) flj 1j fpidkb,A
ve iy 1 Lvy dk jr dh D;kjh iy bl 1dkj jf[k, fd bldh Vix jr 1j fvdh
Job ;fnowvio’;drk gk rk jr dh D;kjh of Io

1V 1j ,d ci>f] €1 fdrick 1 Hgk Loy dk cLrk] jf[k,A xkiQ&itj ij jr ol
ry di fp yxib,A bIT viidk Kir gixk fd LVy dh Vix jr e fdruh xgjib
rd &lh gA vc LVy dk myVk dift, fell fd bldh BV jr dh D;kjh 1j fVolk
LVy vc ftl xgjkb rd tdri g mb ulv dhfe,A ve fiQj 1 mlh ci> dk Lvy
1j jf[k, € wvkiu agyh clj jLk FiA uV dhft fd Lvy fdruh xgjib rd jr
e tirk gA nkuk fLREr;k e LVy Hgk X, nic dh ryuk dift,A

,d fxykl ynfe, wij bl akuh | kaj,A fxy o) eg dk iiLvdiv £l ,d elv
dm I <fd,A ,d giFk I fxykl di idfM, rRk nlj giF I diM dk blol eg
ij nck dj jf[k,A diM dk giF I nclr g, fxykd dk myVk dnfe,A Bfuf’pr
dife, fd fxykl ~Loltkj joA diM ij yxk g, gkk dk tiny 1 ngb,A vii D;k
n[kr g\ D;k diM uhp fxjrk g vij ku fc[ rk g\ FM wH;kl o) 1°plr
vil n[ix fd diM dk Ig nu oky OfFk ng yu ij Hkh dkM fxjrk ugh
Vi ;o tkuh db fxykl o) jLkrk gh bl f ;kdyii di diM o) LFku 1j
diM dk i;kx djof] dju d 1;u dift, (fp=t 11-21)A

A A

foKku



foftilu Iib

vullj blg dip ;k jeM dh V;c o Niv vamk I &M, A bl 0;oLFk dk ,d
lery Irg 1j jf[k,A vc fdlh Ho ,d ciry e tkuh Midy,A nf[k, fd ftl
ckry e iluh Myk x;k g] og 1gy Hyri g ;k IHh clry BFE&HF Hyrh gh
IHO chryk e tkuh o) ry dk Te;&le; 1j ulv dift,A viu i{k. dh 0;k[;k
dju dk i;Ru dift,A

fpk 11-22

cy rRk nic o] fo'k; e vi/d tudih of fy, futu oclibV nf[k,

www.glenbrook.k12.il.us/gbssci/phys/class/newtlauws/
u2l2a.html
www.hatesville.k12.in.us/physics/phyNet/Mechanics/
Newton2/Pressure.html
kids.earth.nasa.gov/archive/air_pressure/

cy rik nkc)



UL

T 3R fod W R stYEl I
(e H A GRT Hl HE HIA I@l
BNl S ofi eTEvEes e € e ot

F B W €7 chad ded & e, ®iE W@
T S TRl o o % U W A
@ e 8, 3§ fefg A off We @ e @
Td 3@ W HIE G d 7 oFIE B STd:

9E Tk WAl g1 F AU BY W Aqghdl 1%
F HKS THT WA T @ g7 hal
focoh W HeH USd ¥ °H H fHEd S
g (fm 12.1)? foeht foe qen i &9 W
el e el @2

faT 12,1 : 519 &IE GHT fF4t ol & e W H3q
w@al € a 98 iR el g

Y A H A9 TH YHR oF U o IW
Eiea

12,1 9YUT oA
ToRaTaRea 12.1




s 3@ fo afk smu o fgom o =@
M ? A e S feem § % w21 AR
o < foon & Wt o € ar s o faen
¥ % #a 2 <A fefel & wdn gwe
1 a1 foiY T @1 SO §@ wed @l
M M oA w1 oY wIar R

SR fhamehad H FuUl ga g ael
U o i o o wE @ @

w1 G YOl W GHE SO0 ol ol 22
F TE Y&l o faemdm W R s @2
Y WAl T

12,2 THUT Sl YHTGd i aTA
ety

TeraTeheTa 12.2

frdt 32 & W) AR TH S Situm g2
I HAMER gl g0 @ifaw (s 12.3)1
AR FS I AT TSdl B 59 E e
TMA HET AT HL, HAMRR JaAT B
S AT THY STUH! IH WO I
I AT Y BN S g qM I ok U3
& e @ @l

fere 12.3 : HUAIRR ol GRT $2 1 @i=1 ST T 81

e d2 W uifaeid #1 T ey @R
fRaThemT W1 TEULU FM AU IWE
I feafeal & FUHRR qon % weATh!
¥ FE R UM B2 T SRR H
FRU T THA 2?7 ¥ W T K TH
IHEl TUSHT TH Tohamhemd &1 SEAEU
MO 1 TwE?

HATER qell

FAMER o 98 I & e gr frelt awg
W H a9 R WG S gl 3HY T
FHuefad U g ¢ fSod 9 ofH W gER
g a1 21 HAM ok TE YEN &1 M
3ok AR JHH T el ol Hepdeh gR i
ST @1 T o WIeAh gRT 9 1 AT 9
B B

foRaTeReTTa 12.3

fordt fad w9l Stuen frdt o9 W FR
A FUqd aFEUl $9oh T 1Y S o
TER W $IE AHhS! &I q& STAM HL
Thd & [foe 12.4()]1 d wEAA o
fodt fog A W W § &k foga eifea
FHifSU| 19 His Ufad 9 39 fag o =
ek AUl T qd I8 B R fha
T T HIA €2 W A I AR HIfS I

)

147



I g =l T 99 I8 W a7 =ed
i W wE Fel fae A e i kil
Hifoe for wue o faeee 9 & SWe 2, SUh! THfd W AR wf @2

fFaTReTT & f FfT [f 12.4(0 w1 UfEd 9 oF I8 I o off =el
e 1240l TE g0 1 g L 8?2

>

=0T Teh § 3T ATt ] geei i St afadet
o RO Bl 81 TH U8 W d@d W wgd e
ad ®, ST off sEd 9 ged sifrafiaad e
g (fo 12.5)1 < g =1 srfEfaad Th-gm
o it g Sl B1 99 B9 T I8 W W TS
1 A FE H TIG FWQ F dl e T T
¥ (interlocking) W IR 99 o T 8 9«
ST Tgal B G (eT) gsa3f W A rfrafiaand
Afeeh H& o Bl B oFd: A S w8 oal
U T 3Afuek Bl B

(b)

faT 12.4 : 9fqa 9o fafg= y=i | fa=-fr=
IR 79 FHT Bl

TS W I T Yol Ud TSt 39 fRamenan
i BT HE foramehed | TMd THdA
H1 T IH @)

for fofa # ¥faet ot 500 @@ T @
T FH 87 9 5N W G T H T I w
f=-fa= o et €2 TRl HRUT S
T SIS 39 aiRom W 9=l S| forT 12.5 : g9 sfEfaa]
148] L




faT 12,6 : Fiag &1 TfaH @ & 9T TR e
T B

AT I I’V HI AR HitG S fosat
TR A fREl 9 a9 Hl TR TH W g
WF W WeE a1 (FF 12.6)1 A€ 3t 39
THR H HE UE TR T dl 3 T UHN
H IS BN HE-H HEH FEE T —
form s 9 fRdt e 1 TfaRiel O
reran fordt el ofed =1 St fum o T

el Tl g aw & foum 9 1fd g
FHE & feafd § wdor W UR W & T a5
W A WM arel dd ifde =90 s "
Bt B sEen faqda, Tl a%g 1 SH =«
4 il WA o fau ofavas 9a 3Weh
gdt wdu w WY B e

e afed TRl SO HY a1 ©, A 39k
T3 oF ek fagstl i a1 9 =&l faet uran
o 3 w3l & Tueh faged o 99 weh| ord: |l
o wifaes T § wY %W e ¢ gEifey

fordt s § T 3T0EY 3 1 3T Y8 §
2 wfea afer w1 Tfd SAT WA S Bl 2

12,3 gHUT : EM&RE W Afar

3 3T FT STTEl I AR HIforY| foHet wia
& T otuEr fvdt Foes W 9 59 wwhs
Tl MM €2 M ofifery fopdt frama 1 ared
Y foeh @ 31el 39 W YHH o dcl i W
I & d N 3Y TY W UHSA SEH B e
s1ferek hfe &1 Sem? S0 Fifew) 4 s 7 &
q F ouek fore femg i Tshe W g9d @
qra?

Fg ot 9% HifC fF ORee o T w
YA hi=g ol Teel W I forar shis
T T F 29 Ty A g 1 feafa § = i
FHeul Y Fehd &7

g T F B A MY UA AYEl UfHd d
T fa@ gwdl @ sk e @ 9
AU R faed € @ v & T TS
TIE g =% o %o HUI %l I a1 & o

ferg 12.7 : 599 & HRO AR T HieT TS Al &

Tw)



U ¥ U W ® @R 3§ YRR vAHUL
R U for@mee kel <t 21 Ak g qen
oTEA oh Y oh e YU 7 gl o 39 @l
HT A A A A HI S Gl of, T B I%
UehT ST Gehel ol 3R 7 & fegn ufafda =1 s
Tehdl ot

T HE TG MG AR F T A qE B
T wentlt, afg @@l seur 9 'l emd dear o
e T 3F ud (o 12.7) SAan um H
Tiie =&l sy Ul wWur o foer i wem o
&l 8 "har o

ferT 12.8 =01 & FRU1 Al & ol g S &l

Toeh faudi oo wifeRes off 21 su o
HRO Tl BrE S € =R ow Uw, dr
SR Srgen Jai o "W & & A @ (A
12.8)1 M (@ WY W UKe-SqRgel i
ferdifadt difear <=t =i

o § T SO B WAl @1 GO
e d oot gAfe™il il oOST 9 TH W H
g et (o3 12.9)1 39 F=1 9 &
2 9@ o9 HWifed H et R wE TS
Y TEd ¥, 9 98 oM kg ol ¢ (fam
12.10) 1

M 9% <@ B foh fagd e =t %9
e % W™ W SHeRT SR TR € Wl €1 S
Y 9gd W ST % T & o wHvr gm

farT 12,10 : o501 & FRO GIfaq &1 diclt F TEH W
a8 I YHS ofdt Bl

T I B ol o H Wa 7H foRd weie
1 ST W@ & TH G I ST o HRO
Y ol T B Wt ¢ FrefetEd e
T gY UNUT I HH HE ok SUA W == H|

150

&



124 gHUT FMET qLAT TS

frsd o3 ¥ oA <@ foh He aRfvufar o
T A B

T o Feft I8 Fie € & omueh i i
el GiEeR @ € [ 12.11(a)]1 @ Al &1
%9l ¥ Yhg A § TS SR S =l Th
giferd ®d €1 3H YhR SR, Tl qel qerEsr
& IR ff WiEKR B o e @ S
Thg TS oAl @l

.::_E_ﬁrg:“__ 0 '
@) (b)

ferT 12.11 : (@) 9@ a7 (b) 2Rl 1 dferal 1 @reRr
FAHT TGO M fmar e g

Tt aTedl aen GEfeel St s gunfers
o oo Ul 1 ST F3ch B0 et 901 o
gfg #d €| vE U FE WEfrd S € @
3Tk Sk U UfEy i w9l T H| W S
MY % oo i 9 ¢ df A U v & wRo
fig &t g &l Uk <9 B SR ufemn Tfa &
I FX @1 T ST TS @M BT TR Fheee ok
faenet o1 el W faedt Tred © daifer 9 et
fagdt @l SR TS W Uhs Weh| oA
(=) a1 1ol W 1E & us1ed ol oid @
ek =901 § Jhg Hlen 31 Tohe a1 Hon|

Ty o o feafaai & =reor stersia g
21 o7d: 89 39 HH HEA =R

S GE T AT HEH USSl i fogdd @
(e 12.12)? 399 9© Aie fwen &rm f& <@
Y @I o Heddl (Jeii) § A B /D 9
eTerd €, df ST W8S & JH ol 81 Higfehd
1 Wi o Hehtaer (Tei) 2 wefHl o wiiaeiial
qI o o= Ui o €1 STie gl gitferfaat
o g9 el | gfg o foTq =60 1 w9 S 2
S o, W el UBES hl el WRiH oh

forT 12,12 : 590 %7 # & @ 339 aie
UISeY fvgeht T Bl

Tfegfier g (W) oF e o € o Sl gkt
Teh Uaell TR oF Wt © aen Tiavier gss gt
3 Th-TW &I TE &l 1 (91 12.13)1 39
YR TAfHaarei &1 Td: e 1 STd: U
HTET W1 o T B @1 2 T e 99 e
21 o0 W HE A gLl w Sged Hed
g1 o3 A o Tew o ®9 ° A 1 ITAT
T HE H GA® I S 21 g8l W OAY HH
574 % o e 9 S A AP T

FT ITANT TR ST e

faT 12,13 : TEF &7 g9E!

o)

151



TorameReTa 12.4
IEIHR A hI FS Udel ool 5%

I TH Y531 W IS hich Al B | TH-TH & FARR (G 39k HW
STeAfeeh WO H Tech g b FE A g fEe (o 12.15)1 o@
ST FTH T T FIR I T I ERTCTT| Y TE A TR g o

HT T 2 oo B9 W ifee dewd & tee ®

TH WehR 1 i ol Weieh T ed 21 @
Y TE AT B € Toh TR hl WHH
i qO H T YRR TGRS AT HEH0T

ST FAMT qUiq: T T B € T 87 N S A A R I
W%'aﬁgww‘wﬁ T9 RS F TS WA TH WH T TW

e 3w g s WM q% o I 3@ 27
a9 Bt 2

12,5 ufew ador 0 T 27 E

Mo erefea den ot Wi Wl (STgerEt)
T o 9 3@ BN TH I H HIE B
aea1 oft e 9 wfw gwar & (o 12.14)

T A g 82 S{IET qar el

faa 12.15 : o | J&a 1 Tl

w9 TH aE fRH qEd g F TR W
dqaehdl € o IEH! T o WY H Aew
T wEd B elled uuU HH wL a2 T
& ek I hl TEG T W THA HI AT H Al

W T Fed e Bl 21 e SR ® TR Uer
SISl WHE G giaersHe g g S e
MY I8 A Tohd & foh IET o Sffaenr i
T ST 1 Hean @Sl § e T S 82

FHife et woo gut su 9 w87 g
? zHfoe effertyt wefel o @du & oA
ST o STE g/ e | wfaenfua feen
ST 21 DA o qEl qen WigfeRelt W et dem
Tifa (89) o S= 9Ta 99T HT ST 9k
forT 12,14 : oied 599 FH T 747 B = See © (e 12.16)1

152 fam )




T 12.16 : a7 FIRT TG FH FI 37 81

12,6 ST THUT

A wd € for o9 et gkl qen feRd
gt ?1 fer off Te@ R fa w o
TG R A FH0 g ol #1 T UHR
S qUl T g9 ot e R i A ATl
aEge W T g o ?1 faeeE ® i qen
gal 1 Th & AW ‘@’ T T 21 e em

FE GFHd © Tl 79 Bl T e arel
TS W ENU g A

WAl g AT T TN §A kI REOT AT
Fed B

fFHl WA W oH ol J60 g 3!
WA o Erer ia W AR wwar @1 o T
& hi SASHTd qAT A &l Fepfd T o [
HTal B

we g e v ol fed wa 9 wfa
F T A SR ST W T T gel W YR G
2T 21 =9 Uferan § 3AdT el 1 &9 el Bl
3q: UHU ® FH G FH FH ok AT FAE
T S &1 ora: aeget =+t fafere sepfaar <
STt 21 3Tuek fae | SRl w1 g9 fafirs
MMepfaal o aR | Hel ¥ Hord W 8id 27
arede W S® ¥ Hohd Yoptd © fHerd €1 weft
qon wfeal @d § Tfa #d &1 3 IR
fehTd 9 TR 3T B fh A § 719 &
T TYU W YR YR H IART el H &
JAATHTS FH Bl AT A RfaA o sk o
Fel VI H STeea fhan o agae &1 sTdfa
1 WEYHgEs @y (fos 12.17)1 0
TOH! omepfa den Tt uweft &1 omefa o
HIT FAEA U9 22 oaredd |, g el ok
fEsIE 39 YR 91T 9 @ o ael =901 A
7l S|

forT 12,17 : T% gaTE <@ 3R et &7 pid @ qEan

&

153



T

CICARCORO L L
|t =T
wifqs adur

e faw uew uRedt

Fo feafqat o, & wfq @1 fatty & €
Tafu # 7fa % Faa s=m@r &

g ® |rier Tfa w1 Fe faiy w §
T fqEE g3t o &=

T TET FS Teh

el 57 a1 € # sl

FARY fad™ It i wa

T 3 & A e W wfe

H g "l € - wfqew, gt steran arefsw
=g we ot Bl T yss Tiama,

g § § w3g agl, gaet # g wi)

. )

(& J

O 0 0 o

o o

MU ST HrEm

T groeh | T 1 Y3t ok Sfi9 "rdel i 1 Ay
HT 21 T8 I g3l W HTE HLa B

oo geoeh o & et i gehfa W fae s 2
& T g2t o e o ferg = 57 geaf o faehA
1 eraeen W st s #)

oo 39 o1d W FeRk Fr § fF S Tt g® A
e Iee® @ 2

wifqer ool q9 HE HE ATH FHE © & e
fordlt a%q 1 3Tt form &1 feafa & 7fa & @ o1
AT I

T o e T HTA SRE HLAT € S RIS A
et o g Wt fa e 2

ot eefor wifees sefor @ %9 g 2l

o0 TR §igd @ feRarwetal o fow Hewagul @ 2l
el g3 1 ®e&l SR O S W Hehdl 2

S ST Tl TN AEA B A AWU F@H ok A
BIPIR TAC 1T 2

FHefi-mef = syerwAT B 2

Tigs TR TO0 i % TR S Hehdl 2|

e T a%q fRE o a%q W ied ®d ¢ al
el ToU FH HET STET FI 2| AefTw guu
gt erefor 1 erden %9 B B

3 A9l | 91 SFRIT HT YN FHeh T H HH
e s 21

WA | A HE areft awget & 3fad sTHfa 9gH
FTeh O g F1 HH fHAT SN AT 2

154

e



e o &1 gfd -

(%) T UH M F IS G QA TN kUi s g T fay wa
2l

(@ s gsier 9 fasR e R

(m WME___ I E e

() oW A WuUSS fogg goudor & S @
(z) TR w W s g g g

IR F=d ) A, wifdw qen gl v o SR dell I ged hH H SFafed
o feTq et T | SehT e e & el @)1 WEl oHewe w1 = it

(%) e, wihes, ad
(@) refer, adf, w@ifaw
(m  wifaew, gdf, wdefw
(@ o, Wifew, wdefm

AR ST R R kT THTHR o G e, HTRR o et wef, et W fore R
S qe ey R el Bl %R W e gl grn ol S st w1 sigar she -

(%) TR 1 Tiel Y, TR 1 @ w9, THERT, die
(@) GHMERYS, Aferar, SO w1 @ w9, GIERE 1 el e
(1 difern, FHERTS, STEE 1 @l B9, TR 6 e e
(|7)  ETHER 1 Tien Y, TR 1 @ w9, difer, SHEmes

A ST 9 o1 S5 i diel g €1 S W W HE GRS A H A Rl
A T e B T W o w0 ot T gtz

A ST GefeATae |gH o UMl | 9 diee] SR o el el T 3 S| 39 T
Y T S9es foT T STEM B A HicA| SO ST H HRU ST

fEeTel FIeaR S (Tead) Ff Ted &7 AR Hifsu)

ThaTel 1 BTkl UfgeRT ekt & e G 1 SEt Tl W Wi ufewt gepert 81 %A
Afersh T I SIS HEN SR FT?

S HITY, gt wvor wWiaer v @ w9 F= e 2
U HIS, ST ford YohR w3 S T S R
ol FITY, Tt & T w3 el Tegelt w1 e vy ywR % F T 2

155



foeia e1ferm - foRaTeRea T& U@

L.

ATRT & o Tl T T KT 1 9T 87 36 WA o |9 W o T FifS
T Qe 9 S0 o d Herdl 3 W1 © S1e faiy 3 @1 81 ST heaq
5 A A W e T A < s e v A

FHEAT HIfTT o 07 TehTereh THT 81 ST S99 Siaq e YRR gefad g
Tt <@ gRfefaet w1 g SR

forell Teft R R STET STl Tl o S foerd 21 fafe= oell o Sl o afe
T Y&T0T HIFTTI 79 Y07 T Ui RIS

T et aFEe- wife 5 Tk @l fesd ofifsa) seeht ¢ Freifery) fom o g9y
SR ot o U9 T erquantt fifthet Tt 59 € 1 =gk o seR wifen) fifthe
i fo 12.18 & 39 SATER I o 1 Gerrd 9 2 oF S 90 § Sfeu) 2 oF
@ ol W 35 IR 9 gihfvea wifee fF fog s 52 B % um
ol @ T W TSR S Hok| Uk Hiek o ¥T Wk 39 o § qeify SER
ol @ ol & o < Rl W TR iy e a1 9 2 ok fowl 9 @Rt A
frher goh| o1@ 2§ Tifag # fesst &1 gaeRa o <ifsml

mife &t fesdlt Fi oM | cewEul ¥rm dhen g )

g &) fesslt o 90 o wRO A= RAT sy X 3l

e oAl i %Y AT R Teror FITT 1 B 2

9 YeT0T 1 SRS HIAY| 1 379 T4 AT hl F01 F Heiel i X Tohd 22

® = #

"
@ &
faT 12.18

F & T SeEze W ey Heifuq fava W iR st steAe Y gehd
®  http://www.school-for-champions.com/science/friction.htm
® http//hyperphysics.phy-astr.gsu.edu/hbase/firct2.html

156

e



13 -

fomer § 319kl ohd J@ BT © T
{ﬂm(ﬁﬁa@)mz‘rwé?wﬁ
H T B A YA @M (TEH)
H SfENT AR ST qOd Il =l Sl @
fF 3Tk XS W HIE AT 1 WE: qSE
Y1 R E AT WE od ® fR HIE et SR
3 @ R
M GHhI-f50 &1 @@ @l M 36 @
H uw faerel &1 sifal w g atg &9 S 2
AR S8 o faarfedl & wHsa B el
el W UE §Y B W ot 39 foernel &
9 Al ud Sl @ TR SEeh wed i whig
faarel 22

2 ® TAR oA H TE Hewqu WM
R ¥ gk w3 W TE TR GErE
Fdl B o WR R eH fafi= yem &t
st gag ded 2

SO ST H-IE GATE oA ot At i Th
T SR

S foeme & gt wa oM Sigd,
(fer= 13.1) 1

w7 HY I Bl T2 TS TH WH T W
M q% fohd YR TEedl 82 A i gq kg
g1 U €2 F eatl gEd bl STue qad A
Bl €2 3@ A W BW UH ¥ o Wl W
foar-famst =

faa 13.1 : Fo g 771



13,1 &3 hiud aegell gRT 3= foramaReTa 13.2

et & g H Th Beal witogl W & 133 H
fomme™ &1 HE W, V@ 99 4 W e, TH | (REl S{ER Th UfHd de W e
Af@u| T FE S FW &2 9 aE A e T T &g o sftel H <1 Uied ermEa)
ST H W B A 3 YA TR <fEU) R/ A 36 WS & Bool I I 9 | Wi FR
T Hitd il e ogwd H Uehd &7 Big A 1 AUl S eat GIE <t €2

F WS I Fooll h Hidl 22
ToramaReTa 13.1

U 1 T ©R (H TH IUA FHIRN)
T 3 FoRet gausHe ©F | 36 TR
Ay foh 7 fordt SR &1 7 U 9 39
R frdl B 9 9wy (F 13.2)1 @
A FSET i Y G STOAT el T FH
AU A G KU BT ST HA B2

farT 13.3 : @S & Boa &1 Hida (pluck) FTI

e WA | AT ST H g © T TR
%] I TN W feafd o SER-SER A ST
W e arefl T i U Hed €1 6 Y HY
qIfd T @€ o Seal &l &iud (pluck) &
g 1 o9 ¥ ©i w BEd © 9 98 o
2 @I Al S Yl 1 96 T8 HUA HEAl 6%
T @ © d ea &% el Sl

foraTeRea 13.3

Ug H1 TH el oot 3HH F© wid
AUl T 979 | $8eh [haIR TR ST
Hifee (o 13.4)1 #0139 =3 g9 U
&2 oreft W YA e whifeT iR qe T

forg 13.2 : T% 39cil FSE! R =2 AR g

e W R ¥ B ¥ @ mRy qen =
TR o i 9% 36 o9 Tl § &9 W
Tohg Ul 1 A9 3a off &afq g 9
&7 W wie i I H 6% B < e
39 TR 9 St <fEul @ o1 A9 el
FT S X T 7?2

TR IAGU P AT oIl H Hiud B
WA YA &2 Ulell W YH: ST HifeTy
Sl 1 T i GU FA A Tl W g
T 2@ UM €2 3 Al I Uhigul M9
S H HdE W N GREdd SEd 27
39 39 REdA 1 =M L Hehd 82
Y 9% o Sl i e oh WY Sigd @
I Hohd fherar 872

158

e



FUTFHIT 9T
) T e 3= H
q&T Il HUHE 9T
1 oo afd SRI/AR
2 | awen ara fereett
3| =igh ElR
ot 134 + W oef s o T e e 2 4 | | e
5 ] e
T WHR B <@ fF HOREE Sl e 6 | e |
W%lﬂ’@' ﬁawgﬁ Rl .. .Y
q fee@r 2 9@ 21 dfeT sifueiw feafei o
ITHT S (amplitude) a1 FH il & T 89 e AT ER (S
. . . : o), Weq qe I
ﬁjéﬁngﬁ'aw'ﬁﬁmmﬂw (fadt o ad9) dan A @ SN A qEE
A ! ;TR 39 % SFE 9§ 9= S #
RIS 13.4 T A Rl ohdel diel A1 ST fRA S

F AT TH YR o F A IEEA ok AH
TR 1 Toh WiEel el ST IR ST9 T T &2

Th IRET ‘THaW’ dFET 39 oA fhd a3 ff TH GRET 9 GHd 7
gt o oA o off 5 wehd ® (Fa 13.5)1
39 OEES H GSEU SR THh ShUTIHM
AN i Y@

farT 13.5 : THar

guiferd amees o1 Tk g ahEY SR S
HUFHE AR I Tl FS IO RO
13.1 ¥ fRu 7w &) 9w wnelt & 9w wifE

&af ) 159)




TehaTeheTT 13.5

U1q o 6-8 her A1 Feme eifvel 3% T
R ¥ W R Tk FHA: 9 o 9ed 'R
T RT3 T 4 TR el WA
H TH & 9% TH W AMM hifQ A9
T GO A Al TT SR A W 7
(fe= 13.7)1

ferT 13,7 : 577 @’

S gn fepdl oEEE, S fHAR, o dR W
Hitd wtd B d BH ohael AR Wi & et
g T I T are ¥ gl A s
F T R T W A F HUH SO A
1 B0 T 2| T YR W B9 fmdl gEm
F foeel W oM@ #d € A B9 hawd
foreelt 1 ST @ T g A e
I 3T g R

YRR R ohis 9T ohiud
B B2

132 WIS (WAl ) RT S &t

FT G O SR 9 ifaQ I T MST STere
IR # W/ o Fifewl Feg@r (13.7) o
B9 i 3T hd T AUl 1 IRl FB HIAl
T SYE Bl B2

OEel § oAt aeead Agar e (larynx)
U SO B ®1 ST SfeEl W whe W
@ qe TF FHIR IUR &l @ifee S Frera
TUg ol g3 Wld el ©1 IR T FE A
AHIAA FHEAM B T8 YA & SO R W
Bl €| RIS A 3 oh AN-UR < ereh-tq
T TR AW R E R ST 49§ A %
fiepe o foau s "ol o o ' @
(for= 13.8) 1

fara 13.8 : @ral 4 aRaA|
S9 Hwe I Hi daydd o W dmel
Pt § A s A A F T el
SO Bl 1 areh-dqel 9 et AreufyEt dast
1 T g A el H Fehdl ©1 e aTeh-ciq
T gU SN Uqel B ® 9 a1 AT 1 YRR A

160)

Bl



SHH! M 3@ e e 9 = gt ® s
arep-dq did R W e Bl emsu %W

aTh-dg fhd TR F1d Fd 2

&I o ATeh-dqatl i ceTg SIS 20 mm Bt
21 Afgensl § A W 5 mm SR B g1 w=a
% dMp-dq Sgd B e 21 FE RO 7 fF
o, A qon seal sl e At -
TorameReTT 13.6 et

T WS F1 W B A TgAl AUl 37
TA H TH T HF IR W@ B FH H
AT o 3ok o= & e (SR) H
7 Bfwu [F 13.9(a)]1 @ did We
# ufgdl o 9 W 'l B! W ® Al
et Seq= Bl R

T &P o6 The [SEH T qaell e/l
S B, Sl T 9 off o9 39 fhaehad

13.3 &af1 WoRUT o fau arsaw st
ATAYIHAT BIdl &

9 AT FB U W G AT Heall I IhRdl
& d Ut Weell SUH! e I G U B
IHeh UMW T SAUhI e ohd TEEdl €2

TeraTehea 13.7

I L Ghd | HE HI ST Sfer ok
= fo1 13.9(b) &1 wifd Tshfew) 1@ o’
% @9 ¥ T BfeU R @ ghul
AR arep-dq ot Sik H YRR et 3=
FW 2l

H1q STeral hidl o1 U ferd wfifs) gifea
HIfST o I8 @ 1l 396 TF O B’
fau) g ey f& 9 wF et § 7
T@r WUl oA foRdt e 9 39 9a wE'

R fFdt W ‘WA BA' W IAEHE HE h
fau wfewl = &1 =@ wAAgEs gHul
2 319 e oF fRARl &1 3T9d =1l § 9
F US| 3d 3T g Kl Al ok
! @ell ST W Hel Y e (o 13.10) 1

F
% T—.;\.-{ (el

(b) farg 13.10 : a7 Q=R & o€ qreqq &1 IR
fer 13.9 (a) @ (b) : arB-dgen &1 w1 fary grdt 2

@it ) 161)



s i &t R @ 3efe w3 & fau
Yora GfSw) o & 9 9 #1 g 51
Gied gT Hel hi A& i U

w1 e ¥ § 9 96 gied W EeA &
wf i & S 22

e &1 3T g ¥ gy F s i
Y yad & S 72

gEyHgEs Fae (a3 13.11)1 (Haeh T@:
T 3TMUSk kM | AT 7 ki )| & 31
T w1 A G U B2 A SEY vl Hordl
? T eaf1 &1 HeRo1 e | B Feha @2

T AT W TR © TR TH A g2 @
e Hua ¢ fop freme o o/ &1 961 w9 8 3R

53 T YAl FH BH H HIE Gay 272

ard |, At o frems ° 9 9t 9y 9w}
@ig ud @ & 94 @ gAE <A &% 81 S
TR HRO TE B o Al & G (Th e
Y 0 S §M) o faw g wed =ifeul S
forddt o7 & @ 99 W e Fet & S €
gl Wl € foF oA o Treta 82 ety fafa o

Haia &l 8 Fehdll

1 wal gal | GERd Bidl ¢ SET 0 R

foraTeheTa 13.8

%E 3TET! 1 gl qel

TIAMRT ST o AT
3T YehR HeW T
EF-SH 91 2|

T Jd R fom o eafa I ° oft e

FT TFA 2
ToraTReTa 13,9

T dledl F¥Al HF-2d el 36 o0
S ¥ 9Rul T T H UH SR A i)
3O B o+ fau 39 S w I H
feome = WEw o = aeer O <@ &t
AR I T YU 3T HHE I A B GG R

H1q 1 Teh Hied Whal AT ©T i Tk o
BE AMGUI Tk Th R H T &H 9
¥ w MEul ood i 9 @hd & g
& &l ¥R ¥ SUeH A1 @A &l hiel
(fe=1 13.12)1

13.12: eqf+ HieX el § T oh«ﬁlgs‘/
1 M9 T HI eE G U 82
3M9-19 @ g e 9§ gfew fok o= o o
9 @ & I qw?

e



39 94 &M I AhSl A1 &G H1 Thdl
ot B o Th R W W@ a4 9 77 i
T R & W & fau w5 # o W

fohamehal Y Tdhd & (o3 13.13)1

forT 13.13 : eaf7 319 g1 & G0 Y Gl B

T <@ foh af7 @kt A org | aet dehdt
21 arga H, i et ot 9§ geRor @
GHdl T 9 TH HARSHR Raad g0 U
9l Gk © TR o SfEl § off =e gedt 2
A oY gU TEel S il AR iy
(fo= 13.14)1 1 9 H8 Thd © % ea
ofet & off T Y T 22

far 13.14 : fgcitr 2w

3 qF T il fF hurmE a5 st
I H Ghdl © qe Ie TREl wemm gt
fegnsti & =R & Hedl ©1 39 e H BH
gTd hd B2

13.4 W &9 hl 37U Sl gRT
T F

T o Wl AN HI AR BT (FAA) S
Bl €1 S ed THH YAv HI € dl T8 Th
Iferert ° TeRdl @ fEer R W wh udet
feoell a1 § difid eIt 21 3H Ul UeE
(eardrum) Fed &l I8 T HEaqul M
21 I8 WA o forq foe 0f weg w1 w1
2, oMEU fo7 & fesd &1 & v Ueg M|

fsraTeheTa 13.10

T wifes 3igen fod @1 fesar oS
G A R i) fesd o T fR W
TF @S % TR I A AR T TH W
% Todl ¥ HY JUNY| A &S h HW
@ = A oM o 9R A U= I
fEu) 19 o i ¥ fesd & ot fR ™
“gl, g der ok o sfew (o 13.14)1
IfEn foF = & A H T RS
% € IR IR = F Do B2

&)

163)



FU Y2E Ueh AN &S i e oF GHM Bl
21 & o T H01 Y28 F Siud w9 & (o
13.16)1 &U T Al H WA &V (inner

ear) & 9 a1 | o€l W Gohdl i Hidwh T
I fean S 81 39 YR B9 At i G 2l

VR S i meft o ot e A A A

TRl a1 HSR I &l St
wIfewl o% ol weg i afd g
Tehet & 58 g w1 iR A @l

el 1

135 RO ohT STATH, Tadehlel deT
gt

B0 W © fop fRdt amg %1 dR-9R gER-SER
TG T ShOH el 81 39 T 1 I T
ot wed g1 oY fumell wenet o Sem T den
THeh Edehd o IR | UG b 2l

Jfq Wehe B el Jal i W& hI [
#1 MR Fed B1 R I & H A S
Bl TR Hehd Hz 81 1 Hz 319 Tk <o
Ufd Gohe o TR BT S| AR FE o TH
Yhe H 20 o TR H T A THHRT g
E2 U

M S HA Al T H 3@ R R
AT IHE IR s @l w TEEH "R g
I hQ TEE Ul €2 3ok foly F8 STevas
g fF 3 wfEl fo= wR # 'l o e
Ft dEn 5 HF 9 e 3R 9 s 2l
M e i e saft o < Hewgul o
g1 o B et o Seh STl qen et
& YR W A< FX Gohd &7

TIdAdT dAT A
TeraTeheTa 13.11

Th g T e R Th WA we
e == & i ¥ fam &6 &R
¥ THISU| 3T gE A w gl s|
o™ | o999 § SR § | His

farT 13.17 : gdiaicr &1 75 FH9FaE g
I T79 T g/

164

e



5
!
)
i
v
.
3

T BRI W@ T dewny (o 13.17)1
filema &1 shftggd wEw) <faw f& T
frat X foreenfua it @1 7 w1 foagemm
il & &9 o E™ %1 919 Bl
e I FaoIdr $9oh o™ W fasfk
FIA S| wa TRl ohfud o&| 1 SEM
sk B § Al 39 g S s
yad Bl 21 S§ M %H Bl B ol
IO @ §e el el

31e fireg =1 ugd «fy qen o § eifun
g 9 STEG Hiteq| ofd, < feufas o
fTerE o6 hol oF STl i ol SIS
frg frofa § sremm st 22

e &l Jeerdr eafq a1 FI Al kAl o
@M & o o HEHATaE 21 S ok
fo, aft smam g 8 W @ Yeed 4 %
T § g W ¢ Yeerd %l efadd (dB)
e o e i | e wweht fafe= g
e = 1 O e 2 e o T 1
Hl 2l

v 10 dB
R PEFERS 30 dB
M ST araierd 60 dB
oqE IIdrArd 70 dB
afred e 80 dB

80 dB ¥ effieh Yool WK IRR o fou weesEs
B 2

frel o= 1 @ ®1 g T o |
FITQ 1 W o =R 8?2 TR IH eafar
guE &9 9 Yod e, R oft 519 g faera 2
e @ A frg yhR fa= 2

¥ =fera € f 78 stee
™ resd 9 =
i 2l
Sgd eaf &1 dreumar a1 aRa &l fFEiRa
w3l Bl AR shu w1 ergfa sifees € Al €W
#ed € T o digt ?1 9k s &t engha & e
2 d 89 Fed © TR el % dRa #H9 B

g Tl YaoIal 39k AEH W AR
€1 el Torell ohitd oeq o1 TEE efueh gl €

TGk g 39 A Yol Bidl 81 a3
BT 1 © @ S = T B 7 T 13.18 : Mgl eafy &7 arReT iR #edt 2

&af ) 165)




S0 ok fou, @let W% g | hfud g 2
AT 98 7 AN HI A S il 2
T SR, WA W omfr sfeE e % sk
Ty, ek a1 et Sed et © (e
13.18) 1 Uell I=9 qRed W1 eAd S LAl ©
Sefeh IX 1 ETS 1 dRed TS BIal & qenfy,
I H! LTS Y Tael © Saifeh Uall i eat
oo B 2l

g yfafed sl qef =%k hi 3Ters GAd
g1 AT ITHT e H OHE SR U T2
N AT HE Hhd & b oI HI AN I
AT ok 1 e Hi Agha @ e 22
HHEFG: Tk Higen 1 sters fedl qe9 ot
aTden siferer emgfa 1 qen eifuss et @it 7

13.6 TSI AT TS AT

B9 W4 ® T el S & o fog B9 w
UM o] i SEYIhdl it 1 1 gH |t
U aEgetl i eafTEr ga Gehd 22

e =g ® for @ 20 w9 9fd Tehe (20
Hz) ¥ %9 o1gfa 1 safm@l ame &@ 97 72
Thdll I8 e Thd & Toh 20 Hz & %0 3mgfa
*I A wEe w gR Oygfed AE S
Herdi| Tt eafall 1 19 Fed S| SHL S
20,000 O Ufd Fehe (20 k Hz) ¥ Ifem
smgfa &t safE ot AMe wF g Sgfaa &

FS g 20000 Hz & 2ifess &1 smgfa &t
sl Bl ot g Tehd €1 Fal | T8 e R
gfcTeeRH 3=a Mg i €Al I HLA el
Hifeat &1 swE #d € 9 FW g ghd ©
TfRd AME &1 g9 9l

WM OH TWge = (ultrasound) U
St fafered o & H 3T TR o ATHYH
wd feE o faw w@m €@ €, 20,000 Hz 9
aAferes 1 g W wHE w

Bl oTd: AHE &M o faw 9e7 &t eAgia &
T (Range) T 20 Hz ¥ 20,000 Hz %
213Ut 31d I8 ® fop &1 ohaet 20 Hz — 20 k
Hz & <= =i smgfa arcft wafal & 4
Thd &l

13.7 IR 99T G

S A A A e e e
&2 9 eaft |ed gEs Bt 81 0 et weft-ameft
AMHT FT TGN 27 F Laf1al MUl @
A € e P =Sl e ot

TF fST s g-vge o fdior wrd
o W@ g1 i e 9 e 9t safat
FES o Bl 82 1 A(Ueh! @l qel TR oh
g (horns) &1 A=l 3=sl el 82 30 TohR
a1 3ffyg At w1 R wed 21 kel H AR
[ft foeneff we @y dict @ IO TH arelt st
I F Fed?

TEd AR A9 SREEEA H At w AR
o ¥l gER @ 98 © S S S gEs a@d
21 BHIFE g 3= waf e At weard
21 (fqar & IR g0 Sco= waf ot ger @t
FEAl 1) AT Ifg Hilq 7d gadl 81 T,
qa off 1 F G wm?

13.8 I UGWOT

1T 91 YgU0T o SR H Teel ¥ € 9d 21 91
o eraifed Tl qen wll w1 SufkAfq &g wgwor
FEA g1 T UHR, dA@ERel § ercfus A
saifed a1 TR Yguur Fed T F A
IR YUU & kD Gl H G o Tohd &2 TR
WU % Y@ RO §, Al i e, foeme
S weral #1 e o wiwfem @, ",
AESERY MRl R A A ¥ Fd ORI
FX Hehd 82 S ofEr W weny e fefasH
qen giferey e, WER o Fd TR

166)

e



(appliances), el (Coolers), dldifeshcis, E=kel|
IR YU & ferw SweeEt 2

I YEHUT i SR gl &2

F AN W © TR oufew A erafus wiR
F IURATT 3T TRed Haeh wwes &
FRO o Ghdl g1 AfAw, afa A (S=9
WA-9M), Towd qen o7 9gd § wWed ga
faPR IIR-USUUT ¥ I B Fhd T AR
YA €9 o GAE § @A are AT i G i
&l SRR el TE ®Y 9 w9 € W 2

IR WSHUT s Hiftd @@= & Sut

IR &I a0 & fau s 9k & 9id W
EREMECTG I U e T T M Tk Con

39k U argami o SoMi, AEd o dTedl,
sfenfier mefiAl qen =R SUHCl § TEemHS
ﬂﬁﬁ?ﬁ (silencer) TN =Tl

G & o R 9guo i kg faf
foran S wWehal @2

IR I L aTel foRamehardl &l STETE™
gl ¥ g HAferd A =feul 3N I HLd
el UM hl A &5 9 gL wRfud e
=8V T=ifaid amel o 84 1 SYINT HH H
HH w1 =ifen) fafasa daen wa et &t
W gaad ®9 WA @ifedl VR Ugu ok
BIfehNeh Wel 1 HH H o a0 TS
qo Mol o IH-UE Ug oA arfeu, e
fF waft omaE 9% 9 TE" W

staur et

quiqen seor et S fop forel &1 eiet €, wra: S 9 gl @1 Sfifvreh iR (disability) Sma: feheh
R, =i a1 SH o HRU B B ST HE0 vl At S hl vy @ w1 Teavdehdl gl 2
T s=d 3T 9T (Tehd 9M91) h1 W@ HT JAE9ed €1 @ Tk FX Gehd &1 i dch ek S0n
o gRoTHEEY famfad gt 8, Tafely 4 SRl § U od i arep v off Swgel e FeRdt 21
STENTTeR o/ N fiTeR 2 ferrall < ST axfeured oaferaal o St sl TOT YR < Tewe o1 fean 21 s
effeuredl o T@-98d o ddeRy § g oM o fot GH ogd 9 Y Hahdl &l

167)



U R T

S @ wu wd g o gN S Bl R

O HFY ap-dqel % % g A S i g
o wf fordlt wem (T, 59 o1 99) § HEia et @l
I frafa o dafia & & "ehdll

S %ol wE A o Ul kWS H B TS T
Tehdl ! AfETwh dF 99 34 T 3@ URRA K1 HE00
E i

Hid Tehe € ol Srerl o Sl St SE <o i
A Feard T

o g ® BeS (Hz) § =9 #d 2

S & 1 W A tfues gl ®, et Sa €
eI

2 W H egfa e §9 W aRe afuss g €
AR et erfess deur et 21

> i wfE 9k wedd 2

S orafus o1 edifed wfE R TEEe S S )
TR WU HEl o fou W THed 3= Y
Tkl 2

S IR UEU HI A9 F oh YA w1

O Wed ¥ fFAR qen o WMl W U M ¥ WR
TSUUT ki HH fRar ST FewRar B

3
13
j &

T
N

N

%

EEER

141

e

L

1. W&l SW gfu—
et GEfd &1 Fehdl B:

() heet o = T o
(@) ohad I |
(1) had gol |
(%) S, g qen |




A AT 9

10.

1L

12.

13.

7 o o o a1 eaf 1 g =<FaE eH w1 gee B
(F) B AHI &I (W) B ASH HI

() & () Hfeen

frfafad wemi 5 98 oM o 9 T 990 Tod 99 o 99 'F R R amge—

(%) =i fafa o waia 91 g1 Sl (T/7F)

(@) frdt wfaq a5 & ufd dobs T ot ol HI HEAT kI TR AR
Fed g (T/F)

(1) Ff% A T AW A € A s R g 2 (T/F)

(%) e S ok fTU SeAdr 1 W 20 Hz @ 20,000 Hz 21 (T/F)

(¥) ouA &I Tgfa ot w7 g dRe 3a1 &1 Afere 3 (T/F)

(&) srEifea =1 @ty et 1 il wed 2 (T/F)

(®) TR YU AT He0 SR Scq= HI Tehell B (T/F)

3 W=t B e T R

() frdt o%g gR1 T <o I g0 wE F forw T gma w6 FEd B

(@) Yererdl e oh g fauifa 1 St 2

() =g & A 2

(%) ofeifsq &t &l Fed

() a1 =t dreorr ol & g fuifa gl 2

Teh Seih 4 Wohe W 40 SR SIe HTdl €| THeRT Aol Al g Fa shifery

T ool 30 @l 1 500 A i Wehe i oed oL § hiud Fioh Laf 3= il
21 HUA H AR TR 22

=1 TR § 39 9 1 vEEe S At Se %% o foaw st e 2
(@) eas (@) fgar (m) <ighd

IR qen TG H A SR 22 F FHef G IR S Feha 72

SO STAERT H ¥R YSUOT o Wil i e sl

Fuiq FIfST fF IR 9gu0 79 o fau fFg JR 9 w1 82

Tk W1l T HehH @S wTed €1 3% Ueh HehM Ggeh oh R W qell SO 9
T I Tl DI A A 1 TEAE HA T R | ST I HIell- T i AT Heh Tie
1 G 2?7 AT W AT AR FHifor)

TS 9= 1 Fo5 A5 q91 38k 1 i 794 Tesl H AR Hifeu)

R § qfed qe WS T S Tk THY W 91 g9 §9F 50 W Hfed g 21 g
dfed veel @ <t ® qen e 1% | A <A1 €1 9 MY ST S Y Tehd ©2

169)



faeaia 1ferm - feRameRe Ta aRESEG

L.

3T foner o diftd wet 1 IfET| 39 T & o iias o ot e #
T 1 Il H TF G SR T T ok 39 9l ok A fafan et s
FW I HiUd e 7

I 319 € 9T 79 99 2 Al SH HE ¥ Ay iR ey fF o 5 Y
EEIR

g ARAE Sasl qefl Sk g0 9SS aTel Serd=il i = It

Teh v R ST qe 36eh Teh FR T T [ a915U| 3797 g1l ol 319 Sl
W FET R o1 foRelt s @ 39 omt & o9 i eTes foX qen el o 9w iR
T o foau weu)l 399 Hfew fF omt o6 R i &1 %9 & o | 6| o«
ITY AT e de SIS HT UM F Y FG H A ok forw wew (o
13.19) | ST 319 TSI STE TEEEE 1 eaf G U 87 376 39 fhameherd =i ad
STy 5 1S 1= e o9 S o ar @l el S 39 i At g 3efl 22

faT 13.19

T fEetH1 SefieH sl 3% foa 13.20 &1 wifd want sifsw) giafea it f&w
T 4T FY g B a1 Th g I A @1 39 H H FREh w1 ser <ifsu)
1 o1 il SAfeR S8 g ad 22 3w R fRad o sl i e 3w ey




6. A ASH-USH H VIR USUU o Hidl l Ugena| o9 Arar-fuar, e den
weifgal o foem el w1y geme & vk wgwor =6 ohd fafa ot e gfma
e aET qen T8 S W weqd i)

a1 Fret Serge W Hetua foamal Wi st stemad o Uehd ©
www.physicsclassroom.com/Class/sound/soundtoc.html
health.howstuffworks.com/hearing.htm
www.jaltarang.com for jaltarang
www.tempro/com/articles/hearing.html

www.cartage.org.lb/en/themes/sciences/physics/mainpage.htm

:

IR W TEE o Fehe Tieipuel T Uh 9ed fhell B1 98 @gd 9 gSifEd
(ARt qen o (e opeRer) el o foig Uidg ©1 STel WS oFeee S
T Tk TN &1 T, FAd, G Afereh sTeeeeh 3o fohet o FE gR & T8
feord T TR B 39 TS o A T Ffved fag W el w1 aferl @ Sae wafe
AR (A[Sdt) Bt § 99 oo Tk A R Rl o o fag W feo faneht
T R G S Hehell €| THHT T Teh <dle1 Jollell o &9 | 1 T o) 9 i
el fohel o TR HIE WEHT gogd J@dl o, @ TER o AR T fafved fag
W dferEl Sein o qen fhel o iR Y IS Helfad TR W Hdeh & St off)

3\

171)



Toh AU J WYEd: SRl T8
aret & g fop el el o feedt off
dgd Wi &1 9 gE WG FM e
W € o Tt w1el @ foRet Sga @t w6 g
F WaE B2
B9 Ted & g ek ¢ S uwe ot 9
Bt fagd o i yerfed 8 <4 €, 9 forE o
g (T o) B 21 THeR fawdd S
T o 9 B foR[@ um o |
yefed el e <d, o TR o € =k B 2
FH VI | T8 W™ HH o fou fh FiE g
A W o[ O™ Yerfed B @ € A el
T U GUIfeTs (tester) sAm@N o (o 14.1)1
1 M A1 § fop 38 glafvea & o godifer
T TN fFT YRR WeEE @i et?
B 3@ o1 TR urqd S dfan den vgfatEe

fagd &1 e #3d 8 Sofh 9 Qe 99 W,

faT 14.1 : w qodiferE)

forge ot & TETafE T

ARed A1 The! faga o1 e T8l Sl
qenfa, 1ot 9 ' oTUH WOifae (3RX) 9
Fad 3T TR 1 SE hl o S S e H
9| ifers gl o YR<Ul § o1 BT 82 I 58 ot
foR =Ter #vd €2 oM A i

.&.Wamﬁﬁﬁmwm

wed € & & 3am w1 g
Fet ft g=7 AR (A=) AL
S A1 Teues (3e)) | o
AT & w =few) F.t
g 9+t fopamhardl o
Faa foaga 9a &1 & ST
AT =M

14.1 =N g4 faea =mem @ €2

IE W HE o fau o 59 o= ° g forga
¥ I Yelfed eF 3d & o1 e oW IE qudifes
(F= 14.1) &1 9o 2 9hd &, 19 597 e




VI T S eml qenfu, o B9 Wl oh WH W
S T SUEN K| GUhfEE w1 ST s 9
Tedl B0 98 off qhem i fh 9% s R @
2 = 7

TeraTeheTa 14.1

HuRifers oF f9 &1 &0 WX o faw Tw s
T TR HEU TH H WO @
R I B W1 @ SR ded | g S
aifeul qenfy, Ak 9ea < &l e
ok ared ® for gufifes & & W @
B A Y Uk Hwifed HRUT &l Hehd
22 1 I8 §9d @ TR ai o Hae Rt
B o1 9°9 WIS B T B, AU MU IA
YR B T B2 Se HifSe fm gt gaem
FY gL T A1 T AR FASE e W &
%Y gL T dl oed I 95 iy 31 R
St ifse f gwlifeam @ s w e T
T At 7' 7@ ot wE & W @ e A
Hal & F_a SIS

TH YRR d FUATES qefiifa s & o
T HRT 3w fafa= g&i @1 wem & R
fq X Tehd 2|

( SATat:-3Tq7 GUIAT Wt =T Fd TqT
3qek ARl & AT G @ haeT F9 &N d
3Tfereh Tq9f 7 FNTT =TT ST & AT I
sigar @ @A gt ST )

ToraTeheTa 14.2

FHR Tl TE ATl o TEH a1 WS oh
FO THhT ThA hich 3¢ Th HRU Th
TeHhd | Ueh = o o o SR g hl
W@ 71 fowen 3efem) otoe wudifard &t 29
T o WHIY AR SHeh T&X ol fiq ok
W 7 fawer § (foF 14.2) TaRw =H

fan f& g R "R 1 cm ° e
T W T T «fchd 36 % W-WA d TH
T o el oft T R qwifas
Tos e BT 82 9 Aig B W AT FReR
faega &1 <o FXa1 ©2 g % W @ foeh
T Y gaesh A1 EF A ¥ § fRg
H w@m?

| (

l T'—ﬁ‘qﬂnm

ford 14.2 : 19 & 9 3797a1 Xk d fagga areT &1
TI&T FHAT

9 WOt o 3 f9X o o @1 59 ST
T foR@ o)1 1 yarfed @9 <1 @ A qudfers @6
aftgyr qU e Sar @1 uRey o foRE om yenfed
eI qe ded e @ Sl #1 S B 5d
for@ oM AT A wEfE A9 T G A
Hoifers <1 aRae qU 81 gidn 9o ded &< T8l
Bl

o fafddl o 53 o aeew sH W 99a
g Fhal ¢ T de9 G T @t R
142 ¥ St & Wehdl @I TERI FA HRU B
ekl B2

N AR AR T R Sew @ fer@ e
yalfed e W o8 e o4 eiar 22 foRa o ok
S J9E oF HRUT 9ed hl qq Sod dd a%
T g @ B W@ 1 ety afg ufge o
fagd o/ goa @ a1 9 vaw ™ 7 e I ok
FHRU I @ B Ul ST Y ¥E WAl |
for Tt wftuy & faga om0 goa w9 B 22

faerm o o TEEtE g

173



Tafy & g fagd &1 = 9 ghd 7, W {eRareheltd 14.3

I G9a ® fop o erg 1 wifa emEr o e
1 A T H a1 811 TSeer wRoT qulfas &
gy A g e S € AR R ot 3o yenfed
fofd ¥} 9ed &l I wH o faC oA @l
Thdl B FN TH HE T A GHRIE S
T ¥ S gd o A g e w

3mg o 14.2 oF At ¥ fog@ oo o @
R LED (Y™ 3&sis e@e) (o 14.3)
1 3TN FX Ghd 1 LED goa fagd &
yerfed 84 W o e g 2

LED o % 31 dR 98 e €1 3 aRl i ofied
FEd &1 Teh X TR KT 37UeT ofiel el Bial 2l
1% I ff LED =i fodt oy o Sred a9
THh od AR H g 9 oA fHIA
U B AR hl Sl o wu fHT@ W
Sied 1

i

faT 14.3 : 8 LED

T 3T Ui oA o faq o foga o™
o frdl o9 99E o1 ST HT HWehd 21
AT AR B FF o[ om e que Sa
w22 5 fordt ar o foR[ um verfed gt @
T ITh I Wl gehE g W 1 Y9E gSdl
27 fagd ¥ & wgd g9 e R oft e g2
% fagg @1 W1 g% g1 9 eq fagd Ow %
GRS T ITAN ek i WO o
Hehd %:| SHIET 9dl Q’I‘ll@

e &1 et fefomn 9 2 fHefaw) ¢ ™
fom # <Y ogoR wh fagd-ar % %®
W Tufen) ¢ & HiR T SR gaRE g
@) 379 R o TH T@ds (R hl 9l o
T HIa ¥ Sifeul ar & g fR &l
@ad Big T R HT TH I THheT
TR Tl & W AHa ¥ Sifgr (o=
14.4)1

o T 14.4 : T 37 qoIeE|

T IR} o s fa e % ferg wn
TR H TRl HUE IR G HI A faa
fe@r =few) emveRt, R &% @ WA T
ol HOfeE 4O ®1 oW 3@ HOOfE W
STAN Hleh fHATHAT 14.2 1 SEUSTI A
Toifer o T Rl 1 g o W@ o gan
& oMUl geshg g2 o faay fa@re < €2

qoifes o ol @ fig & W |
frepife) S UMt W geieT SR diwet
@Ry 39 e i o= gall od e
1 9, I9Afd I, 3, WEE IS o WA
LY (FIh 59 1 THEI0T hA o q9=d
TR o Rl 1 S | ot 9o WS
@M avd AR {@e)| yIw feafd o
Ifau fr gewig ¢ fagu <l € eremEn
&I 3194 Uefull @l WRU 14.1 § Afha
Hifeg|

174

famm



ARt 14,1 GATodh/Z17 AT gd

W ard Ha@ma g3 fagy AT /&1 aTeTeh
.| fgw @ il o ATeTh
2. e
3. peilcaieic|
4. ERESIAG
5. | gm
6. | W=
7.

8.
9.
10.

IRl 14.1 ¥ eH @0 € TR 9w 59 foEq
& gAaH € q° I T Ak

T <3t o U BN e = w1 wdar
el €1 TSN 319 T 91l g0 o <o 1
e w €

S Hfer o T fal T feraTeReTT 14.4

T I T W T HE T R

Y S ot @ a1 @, el i o @
o a1y for@ &1 €9 =oeh B Ry S
Tz ot wgr ® fF dfed o 9w a9 @
o o) yarfed &1 S @1 9% I%

ST Tt € foh @ et ot W a1y

foga =1 &9 =rere Bl @) s 9 uRa
B 5l ff Te ST = € o
E9 =TeThl ®T 90T H @ I

Th @og a0 g@ Wiies 9 WE oh
THRT H T X A9 o I oh SeR
YA ST ARUl 9 ST S il T
e &1 YArIen ¥ W Y Gehd 2
(39 fFdt TAE *T THE AT SRR AT TH
Y off T ol o Feohd ©) | GO
SYIM HIh T HifeT R ogd S

forgd =Te shidl © e el Y o urd
&2 o YA STt foga = hid 22 316
T Feh! HIHRY THF el 39 T S
A wifaw e wamn HifSu 39 9r e
71 fehd frenrerd €72

el ot fowim offeafaa o
ST Y for v A
% =

aqa | fovw uffeafet & sifuamsr ugred
R oW F1 =eE R ORd & T RO 2 WE B ST WA W ANE Aot € @ e
el 1 e o ffen % w9 § awfpn TR B HE 9 S g1 Aw formd 1 st
H BT UL, T ATcAhl (FATehl) qol g TR 2l
e % w9 W i F H aferw e A S oo g e, e e, g, ded e |
ST W e € 9% {S TEl el Y 3 o

fora &t o AR THE ) 175




ol B Tehd €| WS Tl i oSl " ged
Wiepfaeh w9 9 foeme et ?1 gHifw 7€ Se

faga 1 gaTels el 21 59 faudia, g vie
AT W K € o HROT EF ek Bl €l

N @ ¥ oS aen o wigfae w9 @

faemm @i s au e W &

T enaREe g &1 Wy, A @ S

%1 e o 3d 2| SEfey g oEa

e 1 (STERT) FHr ot e wed

 Auar el ®9 W @ SH @l
ST =T

T 3@ TR W@ WIUROT @@ Hi SR Sia
T el ST ® 9 9% 39 7= Al 9 ol 7
4 B W o Qe S A WA § e W
TU Wk o1 94 €7 STET al e

AT : 3T feRATReTT Rl ShaeT 37U
ITETUeh , ATAT-TUdT/3TFTTaeh 3rear fondt
T St hi 29 @ W HU, Hife
TAH ofFA T WANT Wiwfaa &

ferarehea 14.5

Al oh Wed A WS K dH WS
TFhT STl Yk H O S 99
T oF SR STgA Sial 9RU| T gaehd
% YD 9 § FO g A9 o ™ A qJ
BESEAING 3T i THARU| o7 TEX Gt
% AYd S H HIEsw dEl A URREEm
ARIEES S &N H1 o 9 ey I
TFRA oF YA 5l H oISt ° < S/ Y
wifern) wheor i, =9 faoral § 9 w9
o1 oot T 1 e ia € 3R i o
Tl h! @ gRome 9 B ©?

foed e & aTel SAERIeT §a ST,
&Il dem ol o foeE B 2
9 foga o™ foRelt e -faem | garfed

B © @ 0 9% 39 faed § I ywE IaH
F B2

14.2 TaEId 9T oF TS g9

e VI 9 g0 foR[a o o @ gWEl o ar
o i@ o1 = 9 3 9 1 T a9 ehd
?? o faga um fedt =t -faeam 9 varfea
B & A TS N YT IAA HIA 22 U gl
T

Toraramea 14.6

T TR Yol Y WIS FHraT B S
TRIfa| 3Rt &g 1 A9l i TME |
I ieh 31 T did o R oufey ik 3=
TH S0 9 Sifgn (et 14.5)1 3 T ot
) B TAGRRIS FEd 2| (F FI B &

-~ —
|~ oTg T 2t

mra‘qaﬁ_;l_l IF_Wﬁ
L 54

—— S

fora 14.5 : 577 @ faga &1 ganzd H30

176

=



TA W M AT 6 cm T dle i
Fied ot o T ©)1

forddt @1 & o a1 wfes & wer |
ThH Wl S qRUl 9d H SR e
T T o fou, 399 T Bl 9
TRY FURY THk a1 Aig o W hl TS
93 fhemsul 3@ 3§ foo@q ® seaeel @i
gaRul I8 gHfved &t foh #eE &
TSl T U1g HT AT A G X ©1 3-4
e ak wdten I Serererel i e e
U Fo1 Y TSl o GH TR T
% gadd <@ U €7 1 eW faeeE ° el
® uReddl &1 TEEfs 9Redd & g
22 e VIl ¥ 1) T qHEte qftedd @
RS ST SO SHifST)

T 1800 # T foifewr e, fafeem e
(1753-1815) + o% <@l & afk soiwie
S H gd Bl ad
3ok g1 foeram 9
forgga & venfed i
SIS ot S
qen BIEgISA o
EREN T A
SR % T
S oh oA i
¥ I8 RS W

T TGS % gAgd TH RIS W

CEC IR

fordl =eer faoem & fog@ o varfed
TR W EEte sfafmad wid g1 zEes
FOREEY Seeiel W NH o qolgel o Hehd
gl SRSl W Ui o AT @ W "Wehd @
foeraal & W A ufEdd @ Hed § TE
qEEHeE stfaferan ST fhu SH ot faeem
qel goeRel W wed #1 3 ferE um W
CERRGRECR I

IR L C IR SR
fear & =1 T8 wa T
ertaa ot fagd =Ter S ©
A A I TH A Rl A
TR AT H Tl qe Hodifers o dfd o ari
w1 s fAfee # feam ad swwt A 3 39
e femn @R @ emq ¥ fAfdw feuw g
Hudifars & d ol @el e 9o T
T Y €S oF YR W9 98 a9y ST
3T <@ o o § T AR % 9N SR e
T G ¥ 9F T € Wefh T IR % AR
AR TH HE g & 7 (A 14.6)1

faa 14.6 : 377] H1 =TAHAT FH T FA

SO T VU W e Aved g SR S
Teell o Y 39 fohamshel i g 9R el
3% U fF & 9R o i ¥ gy ar
& WR R & e ' s Sl g1 S
ve T 6w @ srid avwe ©
i T ST forelt sierm o fodi sl =
A & ¥F A TeEH wH o fau
fman S GWehal B S U 3H @IS i
eal i Tk U § BUaH 1 fHv=a fwam

I au foe T 9 39 WU 9 uwe
fepan on fon ore] T =merm whean € 1 e

fora &t o AR THE )

177



39T U foR foR@ oW ofe] ¥ T Tt
Yg 3@ K B 3Tk fow u® A
IS Wi ot arad | fagm § -t
W off B € f6 o @ fee =S o ®
B € SR MY P I WS Y od & IR
Tequl @isl T YRR ¥ g T

14.3 Tee@em

TR it faereper =i Tl w1 efa qen
ufgal o fm fhad =@eer ' ?1 qenfy afg
e THH WE U ST @ FHRSR WA 3
St B 3R IHeh A9 1 Hag Ia! THRER el
Tl 3T o Afeced Hi TH YU TEH g
ff 2@ e S S@H § §H b Wdid e g
A, AR STAM ¥ TR TH I W SR
STt € R e @t =t R o ang
oe fe@r o ot @

T A & uffufeal § TR ug % IR
T o1 kT R G B T A AT A §
foh T o1g T Fa8 o FW TEI 91g 1 T
fope yenr freifaa & & Sl 82 oRy 3@ =
FHEh <G|

ToraTehea 14.7

39 foramhramd o faT &8 I Fothe ao
TISET 10 cm X 4 cm 9B i aid &1 &
wie AfeUl TRl =5 qon 9@ s |
250 ML 3Tgd St oifSiul 398 =™ i q
Y R IR Gohe Hifoq| I
A% 991 o fau SR Tk fooea o
FS I8 0 TeHRH T Hi erfery) e
F @i H VA ¥ W HIfSC| 3= qH=
o it GEEUl dd H =2 TH oSl

dfa R e

Tothe
foeram

farT 14.7 : fagaeyT 9ar @er Ryl

gy § e 15 e 9% faga um
yafed B ST 319 foem § 9 soiaeie!
T TR A 3= LAMYEH r@q| F ITH
Y ot T o Fo =R UM €2 @ M
T R FE WA F¢ ST §7 T WA H A
& 82 920 %S9 fiHd @ Al St

Y 3 Toieie Eaied Bl

foracae o fohamha™ i T ok
Y Ueelt  SASIEl i g o
A L ToRATHeTT I T AU
foaR @ 39 IR 9% F1 Y01 FHE?

& HIR Fothe faaem d foga om vanfea
F1 S A W Hethe, HIT A Gohe ¥
foRiifSta &1 a1 @1 s hiqe (dfer) e o
MO IHTA W GAING Toiaeie i AR STehfua
g ® du 3@ W fefyd ' S 21 dfea
fem@e o HIR o & &I Ul hd Bl 87

TR TS W S dld R R 9 & g,

& fiel 9 9Aifad FIT iR 3% $Tw
qethe o faee # garse (fad 14.7)1

GUF W1 1 HR fgeEE § g S 2139
YR oo 9 s S &7 gl a8 faee o
T Tfd e S © SR e iehdn werdt @

178

e



21 3ueht 31ed gen T 59 fagaeo wieen o
SOaRIe ¥ HIW T TOTRIS i TAMART Bl
Siniy

T I dfd HI had Th T
g e 9E) sefae 3w
fepamehemT 14.7 1 dfd 1

e % M W FHET H S
1 9l & RO A

TS ek fhan S8 wEd

F1 TS W dld HI Wd TgH

Hherd 9= & T

fora g1 ot wred R ot aifea emg =1
A frafad w3 &1 gferen & fae@eos e
gl T faga ¥ & [EEt T9E 6 T
waifees WH STET 2

forgaei efedd STt Yeh| B1 SE H g
H Tl W A T urg T Gden Wd
focifyd & o foa s&eh1 =M €9 | ST
foran mar @ (faat 14.8)1 focifua fvg s areft
o B WA § o TY difed 07 8§ S 39
%] i o1g H TR B W W fEd e S
21 ST & ToIU, 3 RS S HR % FD
qll, EE e Hi e, TW W, WiEfhd @
tfea, ofedl & fm enfs w wifEw &1 o
fepa S ©|

Hiffa wmwaR @) 3 ¢ 98w e
BNl T8 @l o1 FiY Ll 21 qety, shifee
Hem 7 den fRdl 9@ 9% & wiftEm @ A
Mk gfte & e T2 gl gafae s !
fopell W&l og W SFEN S € SR 3 W e
Shiftem i Td & e W @ S @l

YUY T A G orgel wOwiE e
T 1 TR &Y &1 3 Sguor 3uH o Wi

o G oh Wdld BId ® lfehd arkdd W STueiehd
Tgd T e €

W U=t o YRl o fau 3uEm feu S
1S Tt it b s e o e
o sran 21 o &R 9 = n frarha giar 21 =9
JER @ uged AR o Teh | TEl S SR
wE BN 9§ 99 S B

i 1 W@fed aredl sl Jad a9 o fag
e 1 STE TR S @1 qenfy, «ie o Henfa
B9 q S @ w1 ygfa el ?1 eTd: 39
HLIROT T4 S o § 59 o faT ae W) S
#1 wa Fafra < S 2l

fogae ™ sREM | SN fohe s g faeemi
&1 fger foran S ot qe wuen ?) 9
Tsh YUV STUETSE € e Aol HRE o
T 59 YR o yguhi o IR o foau fafime
feam fdwr faw o €

forpa & o TETEtE g )

179



MU T T

2 oo 5a for[ & aEE € a9 T €A T 2

O forE =em *W A iUl 39 o, &NGh! e
el o T B9 2

o fodt = g9 A faga o/ yerfed g1 W wHEfs
sAfaferard eidt ?1 39 for@ o %1 THEfE g
Hed B

O foed U g TRt oYl W Aifsa w1 st W Hafia
FT H1 qieha1 FI fagaeiT #ed 2

i T 1 R FRT

@)

(b)
(©

(d

S ferdt Fdifers o T fo)i
1 forell foeam & gaa € @
weehia G faaifta et g1 @
3T UHT EH o RO i AR
L HHA 7

T 4 59 o M fafa e
Tegor fos 14.9 § IUMT STER
FH R gahE gE faafma @
ekl

o <o &% o SAfuRTe 39 \ qen EQ
et e 2l

et foeem o for@ om0 venfed 9 W

g I Hethe faoem o fo[ o/ Jared & SQ qf s s o
=i | wEitTa wie W el e 2

fora & g foredt ered |
™ Tifed g H T
feifaq = =1 gfepan i
FEd B

JOTE IO B 2

faT 14.9

180

&



4. T 14.10 ¥ <eTR TE oo | dod TEI S| T ST FrIford RO i e o Fehdl
27 YR SW I AT HISU

A AT 9

faT 14.10

5. Al AT B, % faEa Ao %l S w o fou U GOfas 1 g R T a9
3@ T TR wifa w1 9ed 59 A o fau aveten < geT Safe 39 B o faw eted
e <reg gam o1y Frshd feptel Tehd € o

(i) FIA B I I ACH 2
(i) <o B,%d A ¥ =31 Ui 2
(i) < <o w1 =Tt EE 2
(iv) Sdf St =Tetshdl o TUT i JoT 39 YR i 1 S Hehell|

6. ?ngaaﬁgawwm%?aﬁﬂﬁaﬁ@wmﬁ¢fmmwmm
¥

7. S @ % GHA, BEEHA O o B (UIE) 1 SUE i U Ued S9 &7 %l &
faga sfd 1 o= R I 1 e Fife fF 9 T = w2

8 T & § @A oIel U aeish o0 HOTEs ¥ WH o I qef §HR o 9l 1 a0
YAl | 9 2@l € foh T o qr ok fow geehia gg erfien faeia <ridt 1 @ e
THeh HRU1 i S H Tehdl 872

0. o a1 a6l o gua feRdt A o fau el ge @ed o faga a6 wema s
TRferd gl 82 e st

10. Tl o g o foh Fui 1 et 3o € g ¢ S R STd et sefe 35 T e
I ok o o S I R ST TR Hich TOITE ° SHHT e fman S6 I8 3@a
e gan o gewr gE fas qwidt €1 sHeRt A HRO1 B Ghel €2

1. 3T T9-U Sueed faeaeifad seqsti &t Je=1 aEu)

12. S Wfshan SO foRamhay 14.7 ¥ 36 9% HIW F WA | ST S 81 U Tl IS
HIN TS [0 Toh Y HIR F1 B IS o ®4 H STAN %1 Wl €| HH-91 TR
S o o e | "alsa feran sto) o o fefew?

for[a a1 o Tt e 181)




foreia e1ferm - forameReny T afEsTG

L.

fafe= werl o wfesal | e fagd =red &1 90& Fif| S99 9RomE &l
ARUaG ek YRId it

forarhettd 14.7 &1 o2 o B0 2fiel @ dfd #1 @2 & H W 56 #1 we
TS ek BT 379 fSih HT e o TM W I T wifcash a%g aifse
qon fohamehatd i YA : SeTETI STUT Iuatfserl it 1o fisif o aner == sy

T RIS T o e1raeh 9eR & h1E fareggaeiod 1 =maiies gohrg 31 ol W b
&gl 1 qen foRg yaeH 9, fagdelad foran Sar €2 (S 3R o faegder
1 9fehan TR forarhay 14.7 H R T foedeim @ oteid wfed €)1 9 FifST
oy & on ook erufire WEEl w1 9 R gR Froer wd )

A AT, 19 T SE-SURH € q1 SR Tk BT Fergets =1 gohrE et
F & fow % @ w0 Ko w21 e 5 awget 1 9 fRE wEeE 9
forggderT &E =R

ShifHaH fagmerTd § Haft w@eed fa=astl 1 9d1 TMst| S9! 5 i o fag
M W R S ® 22

T AT feTT Tk ek U 51 Tehd €1 UIg i Tk A0 @i AT SR T
R URfEn sEeEe qen wiE i e T gyl o 14.11 W 9T eEn
WIE i Tk o2 § TANS HITU 76 R o Td=l [ 1 S Hid gu U
R 9 &R fafay) e @ e ©?

—1-

a7 14.11

182

e



79 foama ® iR e S o fag e Sewee -

e  www.tutorvista.com/content/physics/physics-iv/thermal-
chemical-currents/chemical-effects-current.php

e www.physchem.co.za/Redox/Electrolysis.htm
electronics.howstuffworks.com/led.htm

,

LEDs (YT 3cEsieh SRe) 3 Tl S o, &Y, i,
e, g W ST § A e SANT g1 SUANT degdl
S @1 ® S fteek fael oge § yew % ety LEDs &1
W a1 @l 1 vad LEDS w1 T o1 Teh 919 o W
LED =1 U Yeh13l Gid sl 81 LED WehTeT Gid Sisil shi e
T A T A FhTel dosl a9 Y AferRrst (e o)
Y st o7afy g *1d F B wfhT LED Y9 Hid Hell
?| zEfaT aSehel CFL (Hed Wiadia o) =i Tad 3ffueh
T e S @1 ey, CFL & a0 el @ s aedt ok forg
BIfeh ek €1 EfeIT W g CFL 372fa 22 €U CFL o1 fuem
giferd ®9 W HE ERAS ¢ Sd Uil | I o
Heled®q LED b1 G 2TUeThd T SUaTsd 8F ofidl af
JE T AR Il Y YeRTel Fid & Sa|

- J

fora &t o AR THE ) 183




15

&l VIl H o9 9o, &M a1 =eham
$¢ TR UG AN AT TE THEN

U ki off foh =rsheld AME Sfad den
gmfe & oTAfuss afd WEA Gehd 1 ST
I8 ot S e f Fm dmwell 9w o'W
TRt aRErediel ¥ o0 d=md HY Hhd
gl 79 o ¥ T S o7 Tk uRereAe,
dfed qen JeF, W == w1 FH 3T gREee
51 TR 9 a1t foAmN 1 &H *wE & SuEl
oA == w

15.1 dfga

foga o R @ 8 S W A for @i
w famfEr et g g ufEeT s9 wa
agd Afush & S 8 S Ued o "o W aR
feeid-goid €1 e+ Eiehe H @M o @ BH
R ot famfeEr feed et =M dfed off
faeme =R =t faga A € 2

UEH @ § A 3 fAmREl @1 &R
T wEEd 91 od: 9 dfed § oW 9 3R
A o T 39 W EE ok HIY F RO I8
TN 21 379 aEd H ¥9 A 4§ fR et
Y oMol oF UHLHd B W dfgd U9 et @
TH dfed § ST M@l Wfel, Wy 37 Heh
famfet @ ot a=me & fau wEenfEr skar
=feul

TS WiFiaem TRt

fomfat fomer fawa ® oo S &

600 39 9 ¥ UBd RN A U S ¥
ff S TSR (TH THR &I TA) & W d
TEd € d g8 ol SEl Boehl oeqe ol
AT HT ol 81 SO F8 <@l B foh 5@
MY S AU UfAE o o& 1 SaRd ©
q 3MUeh o @ 8 S| @1 g g efeR o
T TEl B SARd © d Y "e-w=e e o
o o 9 @ Whd &1 W 1752 H
SRR AT = $ehfod 3 U8 <9I
fo dfeqd dqen oyeh = B I AR
aEdd H T € uRERT B W T ded o
WEHR B H 2000 I T

a3 erved € o 3= 59 T
%I @ HH H a9 99 H Al

AR @Sl ogd |
o o THY qeh hicd
it w1 gRom 2

379 gH fompa oTeel o F® O &1 T
F TH g8 off 3@ fF I st o dfsa @
fre YR wafug )



for@ staRl ®T WRfd & FHeH o faU
3T FB foRakad w W 98d 39 ©d
& g€ Hifew 59 e w9t @en Ml S|
A wfes & TH H o gW ol 9
Tred € @ YW SIS oF BR-BI THET

ST & Gl =l
152 TS gRT A9

TeraTeheTa 15.1

Fedd &1 @relt Rfea i) 39 oSt |
el difaieli| o The ¥ TIEHL 39 &S
% BR-BIE IHE oh THIY TARU TaA
wEg e f& Rfea 1 wer = fau

TeraTeheTT 15.2

3M9eh Bl 1een fohel o1g &1 a%g 9§ A
T A FRamha™ w BE-sE gEl
qfal, 9§ qe1 §Ll o6 <Ml oh WY sl
ST YOl Wl Al HifT

Ta wifesw &1 Rftea & uiferefi@ o @
Ted € @ 78 &9 fagd emew aifsia & o
T T YRR W Wfew # kEH okl g@
T ¥ Ted € 99 T@ o Fw fagy emem
afsfa X ot &1 37 a&geti i Ay ol
Fed €| ffhar qen wnfies *1 S *1 afva
H I UfRaT H Uifaied den o off A
g W R

FEY A ARl SHI TEEHI PO T
TS H AERTE FH H T H

RO 15.1 | F TE IR q1 UK THA HIT) TH F FAF 9% i IRON H XU AR vk
& WY TSR AR HISUI I STHAl I e HifoQ|

M 3@ 9RO H SR eI SRy e Fehd R

gruit 15,1
TG Tl g e faad wrer S WHITT oF THST Skl | AT/ 3MafyTa
TR A B/ T
& wr §
Rftra qifctefi=,
S T
TN qifie™, S 9%,
By |
TR S5
= w1 9 qiferefid, S 9o

FB WTehaeh UiEeTd

185



153 3ITAYN oF Wk qAT ekl 3=
foram

Y e e o fau o %@ anvi

151 ¥ 9 g7 2

fsraTeheTa 15.3

3EW YN HT IR i~

o T& ERW @R 7 W TERE TR H
yfaefa fwam

o TF IERE Rfra ¥ S omaRW RiRe
&1 gfgefaa feram

o WY TH STRW TER Y omfE R
EalCicaECIED
1 Tg 3@ W € % TER W oerEw

fiftret o oEw @ 9= YER w1 87 R R

TY 9% % Hhd © (% M6 & YHER F B

M B qE W wE WHd ¢ T W

1867 L




(TH & TR o) TR Th TR ! Ffdeniud
F © SefR faemda (=1 YR &) sTEw
Th T I ARG B 22

Al oF SIER W ¥ TIgT W
W DS GIT IANIA AT Bl EFE9T hed B
3 YHR o SORT hl RUEY Hed &

Te @ T ¢ TR We emafi| wiw
T HI UifALdT F TE M ERTE wiiew
W o fhe oM € @ <A o s et
g 2l

aer foeR ¥ wified | W 9 7aR
FT MEY BT GIfeU? AUHRT TE ATEH
fied W W R/UEY e =y, 98 2l

Ted W 3= faga emw @ifds 2d 2l
3 wE A T FW WG e fd Hw@ E Al
foga um ol B1 31T e VI W & faga um
& fama o e R ® ) uiug H warfd
eF At o8 foRE un e od wHehd ®
dUAl IR TG T W ®, R Fw T oA
Rl 1 YaE ' T

154 3TTA9T AT TATATOT
TeraTeheTT 15.4

T HT Tk @ell S et S o
Y F WEA W P a9 T F ZHS
wifs) o9 wh fox s e g
TR-foed gEE s weh| o+ 15.4 § I@IT
IER YR-Toerd &l @ifere| tgitad &t
Tt &I T 4 cm x 1 cm 95 &l |
Tt wifew) fot o <eife SR 3= dn-fay
T ASHEY| T o @b H UR-foeTg &l
9 UHR FERY T 9% T °h oEed ®
(o 15.4)1 Rfa &1 STEf@ SitSe den
T TR-frerw o fR ¥ Tl FaEu ga
HIFTT, 1 BIa1 €2 0 9= i qfgal ®
FE A TS €7 F ¥ TH-TR K

Yicerfd shidl @ SfYel SMehfid hidl 87
319 TR-foeTy oF FR 9 311 Al aegat
i TIR HAU FM T AR TS T ufgar
HHF ®9 9§ FFeR il 82 1 36 ST
&1 SYAN Ig Y9 i o ot HT Tohd
g fF & a%g A € ereren E?
3T I T HY Tohd & fob O=01 w1 ufgar
T W R e w8

ferT 15.4 : T faggasen|

T T
e g el Rfthd ¥ e Ww e ©
(1% @ fF o fEm # st e B
)| UM &Y el Ufgal Teh-gE Wi Hiiehtid
Fdl € AR o el Sl €1 3@ YRR i gf
H ST FE THGU HA oF faw fRaAm W
Fehal © foh IS g AR © ean el 39
gfr i fermaett w=d €

T YR BH IE A€ g3 TR fom@ smEw
Hi fret oTEfE o%g ¥ o o H wife®
o g G S Fehdl 2

TR-frem & fR & R ¥ Ty w e
HifSTTl THT I & 39 = i qfgda H TH
IRadd @ 9 oo qa feafd ¥ amvw em
St €1 u= T ufgal Rl emafi s den

TS UIghfaeh TREed )

187)



T-foemd 1 Y wE w1 TR W <rewET
& 9N AW qg <@ fm w9 @ e ey 9
R R e e P R
STt §1 SERT HROT UE § R Tl W
T HT ufgE # e TR YR W OB
Yool H Wl @l @1 d9 €9 Hed @ fh =
# ufgal smafE ¥ fedt et owg 9
SO 1 gealt H WS 1 UlRAT I JHAERUT
FEd &l

o o o TRl off RO § ik 8 | S

TorRa Tmemd © B a9 oh fau wodi § e

1 el H1 Sl

15.5 dfed sl gt

HF T g ST SERl o R W dfed
F A FE G

Fe VI H oA I8 d@n o ff WS ame
THEE! o o0 FHT 91 H URT SW HI AR
St € SefR St # 4 A R AR S 2
T Yad A oF HRUT SAEST ®T YUEHA Bl
2 Tw e gw, 9 o'W eneft goia: =
e Heh B, WEell o 90 fRAR b fehe
YOS THA B S § dAl RO SEal
el fem W wfed 8 W g et o
fehe ot eFES 1 Go9 B @S9 Hfed
el 1 ufm srfus @ S ® a9y
S feR W €9 Wk €, SENl oh YA ol
T UF U HUMCHS  qAT HATHS AT
fierd © S WRIl 1 AHeiel eiiEl qen
et S Bl B 3H €W dfgd o ®9 W
Ted ¥ (foa 15.5)1 38 wfeanr =1 faEm
fast @ed 2

forg 15.5 : 378 & Gog9 & dafea &1 gl




foga fomet &1 wfrar @ stuan sifve
aRdl o dE, S¥E dRe ao YeA o o
B Hehdl B1 39 TH WM il oh ol Wi
wifad afgqd @ w=efia e &1 eEvaRa T 2
Iq9 T G URESA HI THe €1 A=
BN A @M o fa her uigm W ® R
qenfy, afgd o A W Saa qen gmfq &t
T Bl €, oFd: W o9 wE o faw Sum™
FH EIE R

15.6 dfgd W qa

dfed Td oM (RS I qHEM) K TEI hIE

f gan ToE Piga T8 g@n

o TS YA fRE e T W T wge
# FaE 7

o Y TS YH ok AR FHd wWH H
TR AH H TR FP I TAle Bt

[T T T UAT TR0

HE TR el WO G TWH T

g 9 frdl R AT 99 gR AT A
® ¢ @ aed @ fosfwal 9 <@ s 88
W Y IEeh i gURE 2l

afed e oF 9T T R, T T @
AMET Gl H-
ol ded, S AR wEfed, dax, fmiuen
?q "9, et #R e T E gel H=H,
9 g, Ul § IRUT WA, Fd IH dafed 9
TR GR& S H| dfed A o WEA Bl
Tt FeM 1 four fedt off 3fie @ st
T R

A oM o W E A B I % W W
SfifsTg)

I o9 frdt T8 got e A €, Wl *E
IR0 A T R ol |t el @ wl g0 W

TEe Wl WA W T @2, d9fch WHH ™
famesy 9 931 oo wdf HI YA W e
foR =1 g o o= W (FeF 15.6)1 39 feerfa
H oY oo oF A of[aH @eF §F il

fa 15.6 : dfeqd & Trg QRfaa fefa

T @ diar-
e L o e
WEd W SAHE H el © (N IR AR 2
dfed ww foe@ faost 82)1 dfead w@m &
gma T 3 g T wifew tW owwg o
s ®E siYer fom el A ®wH - &l
STAN G ?1 e 98 JfgEarel e © fw
3 fhdt T Al &l SA®HE HL S ARG
TH Y AR S g W@ e

T Sl o gwWek W seH o fau dfgq
T oF 99 T 9 99 dMeu)

F, AA, o S8 forE SuwwN &
M w Wehe W fa W w=nfiew) fowa
Toell/ZTaTgel 1 Welly, @l S Gehdl Bl 3
#E T & g

T UIHfaew qREed )

189)



dfed e ww UE gfm @ fwer swm
JoHl 1 dfed o TAE W T ok fau fwen
S ®1 ferdl wem @ fwior o wmE SHeRt
ol W, IH WO B HaAE U Afuw o
H g B DG WG T G A BN TH DY
w1 Th o ag § g W@ S ®qen g
R ® S F HE! TERE q% g6 I T
(e 15.7)1 o1 =1 S faga smEw & SHH
T ST o T U W UY WS Ll 2
woq e § IWM W A u1g oh &,
fagd arR qa FA-urEY |t Fe €W 9k THN
g W B W dfed wE % gHI TR
el 7w

157 &

s ol dfed wem den dfgd o faw H
stead fopaml weam VI H o9 Iehamdl o @R
T erega foar om 3 Wiehfas uftred Ama
Stted e T w1 o THH W e w
Tt E1 DI, F9 T3 A% 8H o gREe
# wfgsremh wt gwd 21 G fouam gw
gl H o ® dfed @Al o 9 H SdEdl <
el 2

gfg dfga wien B T A U WY Ged
dfgd qen =ehard w GWEE W@dl g1 9: ¥
UREeet § g A afd | See ok U
= fau eor 9@ @ e 2l

d
i
(
L
i
o
I
i
1
[
[
[
L]
i
[
]
i
"
il
i
1
1
1
(]
[
'
L]
i
15

ferg 15,7 : afsa ara®|

190)



aerfy, Wk e gfere off © fowes ar ®
Afaegarofl wH H1 gHA W AW dw A
famfag & = T T 9w T OYFEH T®
foemd WR W SESiad d e i &g
g "Wl 2

8 SRS 2005 hH! YWRA H ITI HIAR
(e 15.8) o 3T a1 TR IEA | TH 0
IRT A ANl THY Ted TeRd o g9 o
H 26 SRl 2001 I TSI YRTT STET oAl

TehaTeheTT 15.5

IHT FR gE fd i J9H o g e
Tehgl HIfSTT| 37 o™l gRT <M ki g8 &t
o Hafyq gt R e

qeRT 1 Bl B?7 S g8 ol © ol
F Bl 87 THh TS Hl HH Y HH HH b
fu &n @ = Whd 22 A o U@ W B
Seh sk o &9 A= == &

qRW T BT 82

I A-Taar ¥ 39 o 51 g8 Sisiad
e Frafd T STR &fd o 9R # qfsu) 39
U o GHER 9A dqen utiehie 9 A

\P

qF™ S 9gd HH GHA dF @dl €, gt
HUE FUAl HIE FSHI B |l FE Yl ol
qUdet o R TR H TS oh HRU Icd
T T YR W GHT T W I Wd &

A

fad 15.8 : FPER ° y&H|

T UIHfaew qREed )

191)



T T Afed A fRer wmar @1 fawm
qFT ogd HH T S| A waE, o, el den
A o erH afd ugEl Wehd B N Sed
T TEfa w1 foena @1 @ wehdt ©1 o
¥ og, YEEeH qel YA S Hhd 21 26
fegmt 2004 1 fe we@rR | wh faeme
YA A ol HEER o R AR o dead!
gl ¥ R = gE e

TohaTeheTT 15.6

IR F1 T W@ HHAES difoel 9Rd |
ot qen SfeHH SR FrRieR Hergl
1 feorfa 9@ *IVY = TR & 9/
3R ok I T W HI AWrAA H 3Afehd
Fifow 9= At 9 afd wg=r o ot
HT- T S7eren URaR o o7 de-9gl SA¥an
T9 USF § 9Rd § A o HRU g
A I SRRl Tehal hifsUl

ThT T TT HEUT §?

! T < A g SR e
fo gedt fordt @ie &
T Hi W fewt § qen

59 s 36 TR HT W o
ST €, Rt ST

HEECT

Bl ThaT 872

Y Hd H AN JRT AF R FEl SRR
TE A 1 3Td: SR HROT HATEd e,
SE gg w4 gAE o, gR o W
S offl WER o o 9Fl H off $E YHR i
F yaferd o)

geall o /T Y- %

T FHNOT B Hehd &7

I9 BH TS W & R gedl & iR
Ted U0 Gag § TMEUS HI MSAS ok R
= o §1 gedll w1 T WA ke
Fed € (o 15.9)1

farT 15.9: geat &1 Gl
Jedfl H T WA TH @UE § T T T
el | faufsa 21 9o The *i ©i %ed €
(fo 15.10) 1 3 wie FR=r i vt @t €1 o
I TH-H Y TE T € 96 TR F R

‘/
\J
SN

L 28

\

farT 15,10 : geat &1 wiel

192)

e



T ER e
15.11), @ g9 RO Yq4et ¥ foeisr Sea=1 e 21
It e geolt 1 Wag W 9T o &9 H fk@wr
@ T

ForT 15,11 : gedll &1 el 1 Al

qfe S ot o SR | ga
Afrr S © @ F A T A
IR o GHF qAT TIM &
et HT Fehd @2

TG TH gHT M o HRY e[ w9
Y Wd €, durfy erft a9 WE w9d Tl e
T T R W A JET™ % W del TN
HI AfoEt wT o |

T el Tgr o1 R fék

qfepra foremiel @ off
TR I B
Hehd Bl

el W YR SAg@l oh Wed STl
frdt Seopt fyve o Yot @ THEH @l
et gffra ferta faewie o &R0 «ff 39

B Weohd B T SATUeRIYl geRT geAl w1 Wil
1 A % HRU W R

T T F T FRU S B €
JHTY A H O A Bl ¢ g gee
&5l 1 et & srer Wor @ off wed €
NG o A0 Yo STRIfRd &1 HYHR, Ire=H

IRd & FS 9 ff TR & '
(e 15.12)1

ferd 15,12 : YRd1T 3YHEIETT H Jeat &1 el &1
et

frel er w1 v oh AR il e
Y94 W o TR ST g1 sAtes ferereR iy
gl w1 et YoM W uRmnr 7 @ stfues
BT T S de1 HYER H eMT <l T
gfmmor 7.5 9 sifuss em

T Ui uftged )

193)



OO Yol Y TAE W a0 S Hd &1 T a0 kI WeRrR q hed €1 S W Hl I e A
U R RehrE fohen S & (ot 15.13) | 98 SUHI0 |1 Ueh HHFHM B el wieish il 8 o
T= M T e (FHH) HH Al S| Tk HEEHA F % G Tk U7 el @l 81 T8 U 39
= TIfd ¥ el TS T TES T TR T
1 RehTE 3l Tl {1 37 0 BT 1751 Hlch
SRR e o1 Tequl AT o Wehdl & Sl
= o fot 15.14 o f@mn w0 21 9 g+ afd

TG e T &A1 k1 SAM ot O Gehd
o=,
T
=1

TR

T JohrIc@l 1 3™
farT 15.13 : geTgcr@l 3T feard 15.14 : Y+ &7 fa7

o o o7 9gd @ YU 1 ifq (S T 37 3T 21) Reex T o e 21 qen oref 7w
2 o 58 Y9 W 6 uRwm & s Y axfrelt St 4 9REmn o gy 1 el et @ 2 T et
& 2| areda o uRwor § 2 w1 g @ ered 1000 T itk forreht St €1 gEifew, ¢ uftmmn & femt
qohTq kT formelt St 4 WRATT o g™ KT o ® 1000 T A eI 2

C. Y™ & e ¥ ¥ AR @Al Tl B HdWed ¥ esi o
SR =9 § ¥ g8 den T q@e & ‘*q'”:r*—f fesme W@Wéa@? JHT h
Afyeramh T8 F S ged TN AE ot dm eh! Hl TE Goh| MY 9o WEfiehl 39

fF g orerfs foRRER @ W €1 em: oo o0 ¥ ' # .

TE AEREF ¢ % BH B WA A w=E % St 7 @ fF WAl % e W w A
fAu smovas wEetEl ol gEe &, wef 3 g frg”

W R A I A oMk Bl ®, W W e fRE dmg enfRdee wd wimel SSifER W
1A AN hl SART WEAT ki oh faw o WEY i)




o sftrh Yl &= H wed i H 9/l
il R sTdan fHedl STl TARGT @Rel
F I A sESl BN ¢l AR @
iR @ orafus afa & e

o STCHIAl S ohl o oF T Sl A
=1 Bl § foed R 9 e 9 9 fiR)

e TER FE!, W WH, A Abh  (TMESR)
e &l AR H TEhd THT TG
My, @fF g™ 1 W A oAl ok FW
T iRl

o IfF FB 9ol H YHFW S FHRU AW
Thdl €, ofd: FqE AEvIEs © fo @t
Toqi, fogoeRt el zArdl o eAfeEE o
Tt SR wEe feafa § g =nfeu
S O S9N 9, TEh! A

g™ el FRE s9H o fau 9 SHer

fasrfaa &1 2

™ o Fech oM i feufd § T S|

o foau frafafaa sum sifse-

. gfe e W A §, -

fordt o1 o = ey of a1 Tl o Topd
T+ q@l B

TH S g 9 aRget ¥ W R S A W
i wedt 21

Ifg 37 fae W ® i S8 &, 3o o’ &
qfert 9 s= e Hi

. AfE T 9T @ aEY &, -

Jorl, g& qe1 W S fogd Rl ¥ R
et ot T i @ief T ot W @ Sl
If% a9 feredt wR el a9 § ¥ df @l |
el SRR 9 F fF g8 oR-eR fHd
G WM W Tgd| JEI<T o g g 9
T8l wel 7 kel |

TS UIghfaeh TREed )

195)



SO R HrEn

F TGSl i T TG W VIS MARE foram =
Hehal 2
AEY W YRR ok B § - FE a9l HUmEw

T STeRT Th R I Wiaskiod qen o
AEY TH T Kl AHT B

TIE N Scq=1 faga emewl i feem emew wed €
S See T wd ® dl fagd Ow s R

wE a5 @i T @ T, o wewH & fau
forgaestt &1 Syam feman S 21

forelt ST a%q o STl 1 9ol § TMMIRG i
F EERT FEd

Al qom gedt reren fafv= weet o de for@
forsta & RO dfgd S B @

dfeq s e den i T w GHAl 2
dfgd =ieth Sl w1 dfed o 99E 9 S Tohel
et % oM HIGT AU GRERH HI TR
Fed 2

quidt & i) TETE H 9T ok FHRO G o T
TR A HT A HHE TR R

gedl T Wil w1 ST W gt 3TH HT ygfa Bt
21 3 &5 1 W & HEd 2

et g &Y formeft Sl 1 A9 R I9H W R

STt ®1 e TuM W 7 W Afae W el @
e qen gwfa #1 STUR &fd w HEd ol

B qHE ¥ o9 o fau svevas et skt
=feu|




YT 1 q1 2 | GEl fasmey &1 =997 hifeu—

L.

10.

1L

12.

frfafed o 9 frg =dvr gR1 STErT § STafe &t fohan S wehar?
() s 1 qum (@) " & Bg

() el B3 [N (M g

e hie i B I WH o HUS ¥ Tied § d T-

(F) o FHUS A ¥R AT F A €l

(@) ¥FERE B S R qel Hagl SRUneiyd 8 S @l

(M) de HuST A FHomAE A F A T

(%) RUTEfYE B Sl € 9U1 Ul HHe 8 S @l

frfafed woAl o 9mH w8l o 9 T de0 7o o 9 F fafae—

(F) TS STET TH T H AH{HT Hd (T/F)
(@) AT = B B ARG @ T i g w8 (T/F)
() dfed =mers fordt e @t dfed W grRem TRl X Tkl (T/F)
() 9T Y Afersremf s ST g 8 (T/F)

el ¥ WX TN THA =We-= 1 eaf GAE Il 21 @A BT
e 7Y fordt oTaferd o5 il w1 9 wd ® Al 9% 19 Ay @ It €, e wHifsu)

39 T 1 AW fafen f5a ) et w1 A St a6 §) W e W EE g
%1 A9 3 B 1 T YR (HEHnR )Y Rertd foman S wehm? o sud stfrens w1
Bl

dfed 9 7o YRa o i S AT

AT TR TR ST TR i Ffeieh i hiel €, Saifeh SR TR STaford s
SR TRfta feran ST €1 sAren Hifs)

o=t o1 W § el T8 SURI0T 1 9uH Fifee et 3w foasft mafia asg &t
wewH | e 2

R o 3 19 T (TS R G ST W8T ekl o wiech SAfe weerd )

A ST 39 SR @ 9l € 9 Y oh Feh o[ &1 9 I+ were ok ferg @
et s ?

Hraw faum = wfgsemt s € fo frdt ffvea e afga gien =1 gare € ik 9=
AT 38 o ST aTeT ST B 1 SR 39 B SR SN ? SR it

T Ui uftged )

197)



foreia e1ferm — forameRea T& wRESET

L.

St et Wifeul 39 gaell ¥R o fou gamEifsa siteg) fee fftea =t emafia
HIFATI T8 ST 1 R o Fehe 8Tl Yarur Sifse f == e 21 39 framsam
=1 it fie fafam)

STOT STERT A= IAET| TS 10 cm X 3 ¢m i ST &1 922l Tl 39
forst 15.15 o 39T STg9R aTeRfa W) 39 fRdt g &t 91 W dqfera sifs)
IS A o] S TThe TIZY| YeToT iy o o1 iar 81 gqeh! shregomedt
T AT A gU Hiww AR farau)

N e v i
| fagfora Yan
I Hifeq

TR

| T

ihict

faT 15,15

39 fFarhemy &1 U o T9a fea S wifew T R H ST Sel gfad
AfcTehT ST TehRTST B W1 1| TR i ST shifse) gfasra Afasm w1 fa= 1w
FT ST Mk 0T ST BT ST ST TR i Yfdara Afeert o fHepe @Eu)
AT erett i wwe () f@rg i TR i Afasw w1 o o ey o
W gU wHe W el 1 YeIur Hife)

WAL & (A | et Tl FaAfd i arel T qef Afashl o wifae am
I el 7w

Tl TS, ok o 3Mqeh & W UH) whIS T € S Wiehfaeh 3me1 © ifgd st

1 Ted TEe &1 Il HifSC o og g difgd @ w frd yeR 9@ weE

Tl 21 e difgd sAfrEl 1 gEeet W U gia fol e

9 fawel W sifus SHeRl o fag fr= e fau-

° science.howstuffworks.com/lightning.htm

° science.howstuffworks.com/earthquake.htm

e www.enchantedlearning.com/subjects/astronomy/planets/
earth/continents.shtml




ST
¢

YR 1 &0 &I 1 9 AT FEfsal 9

SMd &1 FEtsaEl § @ gfie wh gew

Teayul THf=a 21 ST T ¥ e
wdal, AfeAl, Ug-uel, i, wae qen et
TR AR T T oM a&ge Il @d Bl e
ST H AKd, TRUY A I8 Ul &l o
TEd Bl U A W wE qen ari 1 <@ @
3fte g & oY TH Y W BY IR qAq Tl
1 3@ I E F AT A § 6 T H 2@
8 e g U €2

16,1 TEG3T I VI HIT AT &7

7w e dren ® for v fafu= asgeti =i
Y @ U &7 Y KT Tk 7 fh 79 aege
1 T W @ #| AfR, 9 o9 SR | fapdt
IE] HI @ T &7 39 e 7 T hew
51 B9 fohdl o] &1 &I 3@ Fd| foredlt =g
1 T4 9 € 3@ U € 99 3G o 9 A ol
I TAR 31 H Ya9T | I8 JhT a&qsll g/
Iafsia 1o/l S99 WEfdd g = Hehal 2l

A kel VI H T 7 o w1 wifee e
BT A1 THHSR IS YU ki Alfd h1d HT Hehell
21 AU U SW TS ol YW 1 I h
uftafda T a1 81 F 9 odr ehd € foh fRdd
I8 W Yed aren g few foen § quafda
BIM? BU @ A

16.2 UG oF a9
foraTeRreTa 16.1

fordl B9 a1 SET 9 W %S HE Hi
T I EU| Th el olfoe 3R g&eh

= % TH Id Hl Sewk gl g T
H 9% H AN 3@ wE W faw e
FICl FES HI Th G2 TAR I Hehd
2 ®Y H HEOS H W & wrEEd
THgU| Uk d Hl TeEd@ 4 &9 &
o WM W TH AR 9 FoE STy
(f 16.1)1 29 dam &9 & A€ ¥
AT o UREM Y %H oh gEd AR
FHES DI WS o STARY YR & Th
forYor <@ e qen 2 i 3w feafd #
R fEu yemE-fRm & A 9y o6
e 99ad <YV & T Ul EU
(fe1 16.1)1 M9 @ 2@ &2

faT 16,1 : TEdT 97 HT Faeer

TAU ¥ TR oF YT, TR0 SO
feon # weafda & S 21 fed g W ved
el YeRe-TRtor Wi smufaa feRvor wed €
T3 H WIS o I aqd ST el Jehrel-fohtor
i rafda feRTor ®ed 2l



TehTeT fertor a1 Stfdea Tk STIESiiehtol 2| e
o, e YehTel 1 Teh Hehivl fohTu1-GSf W el ©
S 31k oLl © el Y o BiaT €1 Slerdl oh
foTe &0 YehTeT o Hehiul fohior-gs ok fera fereor
I 1 TN FW B

3 Tl 1 WeEd ¥ A W HHAS <901
=] feafa qen smufaq v wrafda feon 1 g9
Teil {@MW Wifaq| 4o o1 e i geRu| g4ul
# fefud & et W@ & g fag ™
amafaa fetor gdor 9 eoadt ©, S® W 40 9
90° T HV T L T @ Wifaw| I8 @i
e IS o 39 fog W AfTeTa sheeld €
(fe= 16.2) 1 sufaa fexor qen Ao o <=

o 16.2 : Sfiers @i

o U1 i MU hITT (/i) Fed &1 RWEfda
fortor qen ifyera o6 = o SO HI TWEA
0T (1) Fed & (st 16.3)1 39 o qen
AT HI0 1 AT 39 fRamehend &1 3Taad
F07 REfdd Fieh HE R IS YU
areit 16.1 § fafaw)

SR st

forT 16.3 : 39dT FHIT TUT
TEdT FHI

RO 16,1 : 3MGdT FHI0T a7

TTEdT IUT
EX S IeGE TR
WEAT RITT (A) RITT (1)

e HE Y Ed 82 W A JHl Sl
TR T2 Ik 7@ fpamem e
ST d TE <@ Sl € foh SfuaT wiur |l
T T oF S{eR BT &1 39 OXredd
& Tram wed € Ry Wedd 9 gefud T
AR foramrema &Y

e § gdur X geTer SAfTere

o ST eI i
1 B2

foraTeRea 16.2

forarhema 16.1 1 G HIfSTU TH &R
fordt Tt HET 1 TS AT TE YW HT
ST HifE e oS oh fFAR 9 et
e et g8 Bt =ifen (Foat 16.4)1 ¥
& e el 9 &1 9 H 9 Hifeq)
REfad feor i fEu g s &
wEfdd feor I o 9l e 9 W
ot fe@E 2| w1 o We e S99
=1 Aifey Sl W TEfda fhwor e 3 @
21 F S o+ TEfdd R0 3@ U
&2 &I Al H: GRS erEeen H Ry

200

=



F1 3y fF 9 wWEfdd for <l <@ U
27 T8 o9 F1 e e §2

(b)
farT 16.4 (a) (b) : STafad 3o, TElia fRToT T
S9dT forg W 3Afycid TH &l
a1 4 gid gl

SE WS W R 1 Gl ¥ theld ® o 7T
Teh e i Frefid st @1 edfaa feor, smaaq
fog W sifucta qen wEfda fewor 3 §+ft s&t
aq ¥ B §1 W9 9w A < €,
T Tk 1 qd o 30 B S 39 qa o fae
Bl & T smafad fareor qen ifiera feem B
T9 M WEfid e & 3@ 9l T|
faefefa e 22 = <wifar © for amufaa fevor,
aue foig W eifucia qem wratda feor-3
|t Tk T W B 21 I8 WA 1 Th A
fem 2

TRt qOl g A I fRAhemy 2
T W YA Al YRR-Hd o €9 H ITANT Heh

Fe o aeL fRUl o9 ff YT 9 o ®9 H
T H STEAT FR GHd &

T foramhemal w1 fodor SuR@Er U &l
ST Feh @t fowa S HEAT 2 (IS TR
T Sifereh STEEM SR wivteror gReg (NCERT)
g faffa fre § suare 2)1

T ! IR AR TR 39w VI H gEaa
TdU1 gRT o TRt o ok wfdferar oF s @eoi
1 3ezE foRa ol Teell 4 IUY 37 A0 R
T Y o T 9w -

(i) = yfdafes €en o sferen Ieter?

(ii) o yfafed &1 95 9% o WA oh
I 1?7

(iii) = gfafss gdor o5 98 I & € ™
feard fean on et <t W awq <dor &
e @ eft?

(iv) 3 fqes w1 93 W U foRan ST weha or?

s frefafaa feaeemm 9 guda g4
gN1 wfdfes o o aR § P IR A TwE|

TeraTeheTa 16.3

THAA Y0 PQ o @A T T 9id O
@ T ?| g9 W Rl OA e OC
smfad B W o1 (Fe 16.5)1 1 &
wEfda frel i e | # Fehd ©?
THaA YU PQ o T8 ok fagst A e
C W Afvea Eifawl fRe fagst A den C
R gafda Rl Eifenl g g9 fhwon =t
oy Gi=n? qefda Rl % wEe: AB
qa CD 9 f1&fud ifsu| 3= 3 &t 3R
grEul N 4 fHerd 8?2 o 3R Wiw Wi
AR wgEul N oE ¥ fhedt €2 4ft 3
forerdht €t 59 fag W | eAfeRra wifs@ o
wEfdd fewm E W e (A 16.5) W

)

201



i;E
B
o

D

A C
» \>,‘<\ NN\ o)

o]
faT 16.5 : guaer o o gfafas &1 a0

feorq foreht <¥fr oF - &1 fog | § ot
Yot M2 SRiifeh axafad foheol ara o |
W el ferdt, afesr et g5 wdtd e
TfeT g9 %ed € o6 fag O 1 syomd
wiafae | o a=ar @1 39 wen VI § 98
Ik ¢ o 3@ YRR o widfes ® 78 W
I el TR S SR

AU TRO FT Ghd © T GO GRS
widfere  o%q 1 @@ 90 <L SR qGT <@ AW
o AN fe@rE vear 21 39 REe i urgd-ufada

Fed Bl
16,3 Trafga qur faufa wEds
ToraTeRea 16.4

Fead Fite foh o3 16.6 H MW STTER
et eifafia g W 9 fortol stmafad
gt € AR FEu, g & gk fag W
wedd o fam A 21 fafee fagel w
WEfd fRon &t @ wE 6 fau =
o 1 SHm i U =1 3 wWahid
foheol Uk R o THIR &7 oY qiid TR
3 fopeol fom-fam femedt & wrefda gt @
(fer=1 16.7)1

farT 16.6 : sIfrafaa g8 | safad
TR ool

ferT 16.7 : sif¥afaa 8 9
wrafda B3l

Sa gft TR fel fRd avaa s 9§
Wafdd 8F o UvEl SRR el gk, 9 o
e i foafa wWradT #ad €1 9% e
fr fouia wadT & ot quadd o femi @
ThCAEh qIeH BT ¢ WehTel kT faeRer T
S fawa wedt g sitEfiadet % wro
g 2

e faudid gdu S| foed g8 @ ed
el WEd ki Frafia wWradd wed €1 (e

16.8) ¥ Tafid weds g wfafdd a9 a <

o 16.8 : fafaa qEdq)

202



I g0 weft aall wl wrEfda WeRter oF T g 3@ 82

e =R A HT A G aEE ST qwEfdd Rt o Rl e @ €1 3@ o forg ==,
T T WIS YRS Rl TRERIT HT T TH TR T TAT b1 @ 2| S fave qed aege o yehrer § <R
g 3% eI fyvg wed 81 0 oY v TH o fYvel o AW ol ehd €7

F% o7 fyve & St W 1 Jeh1 SAfd #d €, S g, WHet i Sare qen fagd oim) et g
TR 5 WX Ul 1 39 YR €W 3 TUUES! i 3@d €| S fUve T 1 Yehrl Scdfsid id € d 4w fqus

FHeard Bl

> W U e 8 AfE qwetda T
fordt 31 <du1 W AMfad &, @ = o
Rt wrafda &t Tehdt 82

MY, T

16,4 TUEfdd YehTIT Sl YA: UXrataa
feram < ehar &

TR0 Hifee e foselt IR 9 fodr o
FEE o Il T ¥| IHA Ul Uh 94U &
U SSE Al S e Yo oh UvEd SE
M9eh dI8 1 R TH Y0 @l ol 39 T
AT Kl WMl W Y WEA o1 <90 H T8 3
THd 9 T aueh e il we § (5 16.9)1

F A oal ehd @ foh o R o d1® o
el I 3T hd <@ I 4?

TRl w1 A A Tk wam VI H famfa
fopamehema oF ®Y | IEA T RSN SR el
feeft o < wHae <dur S fRT W €1
M ol Hehd € o < IO @ wed= gRI STy
3 IEgel S 3EH A HY 9 U 2 R e
e e <@ u? uREfiE w1 SuE aegfer,
i qen dy W fou AfeRl g e w1 aeget
&l 2@e o fou e s 21

16,5 o Yfafas

M WA B o THaet sdu fRet o 1 A
T & ufafes oA @1 A & gHad <9 i
Al W SYFN Y 1 SR BNM? TR ™|

ferT 16,9 : &9 TEIYF &I A | 901

203



FFITEETT 16 5 F 3 A g TR FT GHd © 16 B9l
- - P Eﬁ;@ﬁj@@qﬁﬁ;wmﬁiéﬁﬁém
;ﬁwmﬁ@ﬁ?@mﬁf@ﬁﬁ; Vo o PR s s S
o ;TEE w(_(}q 16.10)1 gfafeal o a9 I UROT w1 IUEN agafdgel

2 S I i (heAESrehl) o wifd-wifd oF STehteh Y oM

Tehd Bl TUON o e T e WaEu .
T T o % e SR e 2 ;ﬁmlw%m@aﬁ@%@w

2 (fo7 16.10)?
wgafdastt
ToRaTReT 16.6

HeESEhd oM o foIq g4u) 1 e
15 cm o&t, 4 cm W€l G AR
T e == o 16.12(a) | =T
ITER W TUem &1 spfa # gl 5=
T A AR 9 YW HI G Teh SRR
farT 16.10 : UV W @ TT GHaeT 90 § Flafers g ¥ gl § sl gHfved st fh
9 39 H IT FEh O w1 fafa T T T A § el @t 2
HION, SH 45°, 60°, 120°, 180° &7fE W *W@?ﬁﬁﬁ‘@ﬁﬁ%@ﬁ@m
Sifew) <o & == § i o (S W) e o i 1 39 e % fog o
fEu qIh YOl § O] o o o
yiafssi 1 e A wifsm o | gE
YU I TH TR ok GERR G HI
fgu 3@ AHadt o fhad gfafds ad &
(fe= 16.11)1

N & GHR HaAd E:kr
faT 16,11 : T& TR o @ oot ot 16,12 : agaeet rermeientn)

204 F—



fog o 71 [ 16.12(b)]| fe&h &t feahss
T o AU soeh fie UReEl wfed i
Tie fage T g & T M W
THAA Hid H1 Th JAHR TS AU i
T g Teargdsh el [ 16.12(C)]1
e W BR-BR T Hid & FS THS
(TF gfedt & zwe) Mau Ja o =9
R i o9 T 1 F1 2 § 9% Fifeu)
T HSl &t sA9d o folw 9 S
& e

MU SheTEETHT IR 21 & Y o5 9
gihd € o oMueRl g W wifd-wif o Ve
fe@mE 27 81 oSSRy HI Tk U= faivd
75 2 foF oy &t off T oA <am A 2w
qran| aR el SIS qe TS o fesTE 9 H
AT q FHelhR heAlZEIShY 1 STIN FT-T
Yo 1 Hedqdl FE o U F &1 AW e

ToraTehea 16.7

! 3Rk o o faTT 39 3/ W TIH HIw
TRt T 2

16,6 I T WeRIST - Yad AT WA

Fefl VI | 9w dien fob 9 oF weRter i ved
YRl oh WY § ST Sl g1 SO ug oAl wen
2 T o W@ @ 86 2 98 SN % fau fe
Td o Y H 3 T e € T IR fhaehemy
(16.7) & B

16.7 THR T & GO 9T 2

B I&3H 1 hadt A 3@ U € W 39 eI
STl GeRTST BN 95 W TOW il g1 75 gEl
el Heeaqul JHfsEl o @ U 21 sEifan sHet
T qen wrEifaty w1 T AR fau favi
e Tl 2l

TAR 5 1 AR I el 21 43
STEd STERUl T il B 9 %ok el € ek

SUIH HES hl Th FHAA 01 WlToC) g
o 16.13 # IWT IR TH Held H
MaEul wd § S 9gRul 3@ G &l
foret fagst & U9 3@ y&R FaEy fF o
mxg&faﬂmﬁm%W|Wﬂaﬁ
feafa =1 3@ g=R
THEISG HifSe o ggor
W WEfid g el FehTT
et SR | 1= A%
R |HE A B 39
T Y% FES HI IS
IELEARMICHEI SR ETN
T el e 11 fears
W Y THHI AR
fore YR L2 <dur
T S g w9 9

T " 9 B| 98 TR Wl gEeh ¢ A
fawerd &Y a1 €, S 6 e e VI A
e foha ©1 WohTYl o 319 T H farfera
W W YW w1 faSuur #Ed g1 gRu
faeror =1 <9 STl Teh Wiehfaeh e B

faT 16.13 : 9197 %7 faaquy

TR



IE 7F oF TR AW i FHAR | F9E H

el o W Th oG € W s W AR 2

Tk | THeh URGI U 9N hi hifHan a1 T
T wed & (a1 16.14) 1 =it & d® &9
Rarfen (emei@) wed 21 omiE o wh s
o1 R B ¢ 59 qaeh wed €1 Yol o @
w1 aftarfen 9 Frfd foeen siar 81 aRaies 4=
1 o8 9N § S M SR Ay U1 UEH et
2| 59 B9 FEd ® T fordl saford o S s ©
g § g9 URaiieht o W H B a9 w ®@
B T aRaiies 350 | YoR1 HE ol YRt i
e o) i S 21 ST 2% ug Y B B

TEHTY — \

faT 16.14 : nmar#s'/

aTaHT: 39 foRareRena oF few @t off
TSR ete T I T i

ToraTeheTT 16.8

o i i ot H 3f@w) Yol o dRw
HT AR HIT| Th 2 d STH! G
T YR SHAUl I qach w1 3Taaehd
FHIT| 2 I T IS qT IHeh! et
1 Tk &R GH: STEceh il F1 39 aai
% e ¥ ®R URedd <@ UW ®? fRE
et o qaelt @€t ofi? @@ oMY WAl Hehd ©
for @ Fi g

frg feafa & oot off@ ® eifuss g
I HT AETIHA T, HI R F AT A
YRRl H?

fFE TR &1 ©fF oh% T W B 87 RO
HR, e VIl H ofdi o aR H 1 qe1 87 ol
T W 3@ o U9 Uk WA W WIehdd Hidl
21 39 A i e (3 vea) wed € (o 16.
14)1 et e dfren wiftersl 1 o= 8 2
AfeRT SRR B TIHE i T8 Hogasl i
T dfreRetl g AfeTss 9 Tgen kA S 2
dfsrerT FIRTERTT & YRR T Bt

(i) 3iep, S <ftgl wepTer o T WuET B9 ® qen
(ii) TeTeRd, St A gehre o forw gurel gRit ?)
3O e, vicp @ (F0N) T FEA oFf e
g1 gop dfeeiedl qen Yo w1 G W R df
Fiferert T et Tw fig w1 st fog wEd 2
sqah 3ffae ol = YR @ weRRfa feen
ol 2

TohaTeheTa 16.9

el P & e W TH Mo fog qen
T % IR A o' w % 3R SR
g =ifen (Foa1 16.15)1 3 fogl & &=
6-8 cm & 3 T AMEYI HFE & e
HI A H 9 HI T W The {@UI ST
AT T HT I HIY HE H FS K TH
TR If@U T A7 R e W TER
@A gU, e & HR-¥R SO 3R msu|
Y N @A &2 1 WA T we ok fohe
T T M W YT B @1 22 1 39
TR AT G HIFU I M fag W e
BT W fohameheTd &1 JeUEW F 3H
IR T 37EYT B Sl 8?7 HiW AU WA
fag =1 31gvd BN 9% e @ fop e W
FE o fog & Sy A W soeh!
Yo wiesh q el gl
X O

fer 16.15 : 319 fog fa@rn

206

=



et W 51 gfafsa o1 gom@, I%g Hl g o
R, T W A & B TS AT 1/16
Yehe dF o @l ¢l ST, Ifg 99 W ufg
The 16 A1 THA Afyed W W TREr wifashia
a5 o fer yfafda ==, @@ 3 & 98 99
AT 1 Tifd TRl ya ghm

TeraTeheTT 16.10

6-8 cm ST 1 Tl 1 Tk AMBR THSI
sl fo= 16.16 § IMT SFHER 306
fog I RUl 37 <9 fosl § we wmm iRy
T o Teh 3R T fUSI0 aen gl 3R T
Tefl ST A1 ek o faueEy WisHt

3STH Ued eifeiu| o/ o/ o S X @t
difew qifer o st G gol o T asit 9
A @1 T Sh A HHT T ST et
iR o5 o=z fe@r <@ @7

fa 16.16 : A7 7 gah

&1 S Fdfa 3 € 9% ad ¥ 95
=1 e ool o1 SUge #H B TR W g
2 3% W9 o W YA 24 ufdfee ufa Geke
(16 gfd ¥he & R ¥ AfYFH) & T
gfafdd g4 fe@mn Sar 81 36 YRR g6 Tt
3@ U g

T I TRl TGS ok YA W GRET <A h
fu ypfa 3 Uetch USH T B1 eIk &% BIRT
SFETIE YT i off 7 | g9 FH ° Th
T #

T TE U IR A € fR o W
o axqen o WY-WY e &1 awgsti =t of
Tl 3@ ekl €1 98 gAa9 I e W T
TS FI A @ ThAN 7, A F A
ufafda el et B 9 49 g Ued @ fag
gaifus glaarsys g @ 25 cm @i 2l

FD AT U W IS Hl W ®9 Y 3@
Tohd § Teg R HI TGS F T T 3@ |
o fawld, F5 w7 frhe W& aege @i
o T8 3@ U W T 1 aEgell Sl T
3@ Thd 2| Sfea Geiiues of|l o STAN R A=
% 39 gfe <ol w1 weneE fRar S Eehar B

FHfi-kefl, favg 9 9 Fgreen # g
el 81 Sl §1 T€ T W o eren 8 9 %
FHTU Bl B TH BH W I8 el Sl ¢ T A
o mifqenfes faswfad e w1 81 56k wro e
FHUSR & W € S weft-wmef srcafen TR w9
o ol 21 39 3 1 Tafhen gevE @) erareed
G 1 B H AT HOE F o @ S 2
e WENfiTehl 3 39 9fehan i iR W T
gifera = T ©

16.8 Al I SEHTA

IE oOvIs © T ey W W w1 Sfed

@A | 97 HE off TEen ® qf e fRe

I foeiom o o s =nfew) 5 6t e S

ERE

o = wmyl fean o © i Sfed =vd 1 SwEm
i)

o i = AT wgd %W A §gAd A(uE Yl
BIehIeh &1 9T G191 © +o-fa=me qen
wed e wehal 1 g A1 ferel wifermemedt o
F1 TAfUw dg YRWET, YAl R I
e e w1 erfd wgE wehar @)

TR

207



T 3T A &2
Sl o 5 fafe=1 el o B4 81 shehs o W3 Wgd B B © U $9oh g shehel =N 3R <@
Tehel | THIAT A% I TS W o SHHRT AT N € qa o IW e o e 2| foaedt % 92 A9 e @

S Hedl B Wi 9 et sH wdd g 2 (T
16.17)| I€ had G AYel Uvd H & T afeh
WS w1 ot 3@ Fehdl B

Sl T | weft oifq <@ Tl @ g 57§ 7 <@
Tl 39 fawdid 59 o e o wfea el (e,
Teg) 7 H o=l YR 3@ Hehd ® Afeh T § S
Y &l 3@ Ul 3o F A H ST it qen wet
el el ®, ek o H 3tfeeh YeRrel Yav wY Hoh
T o WY-91Y 3k e | 9 G o Ienn
Bt e shael $® € vk eid &1 3Heh faadia A
& ufeEdi o i B v eAfus den v %A

Bl B

ferT 16.17 : faaat & 31

o I 71 foRdll IfoRIeMett WehTeT &d 1 el ot
dien 7a faEm)

o T T H FW A Tiew AR MU
T H HE A w1 w0 R S @ A
wos Ta W 4R A wE gER T 8
T oF U SEU

o T Tl F INAR Wo WA § Ry

o T WMt W Wi e K WHF W W
WH Tfeul TN Y&k I Al 6 a5
Y AR YA 3 T § F;gd [ o
SIEXERE I Ay
FHel VI H M Hgfed @R % R H

e e A wieH o R e w1 e ©

g AE H st oafa ® g @1 Aem o

faarfm A &1 319@ 9= & 3Hs UM o fou

SHEET e ®1 T wed atfuem W

Wit 21
Tfe B9 oTH oRR H foeifim A g

sEFal sl AfHfad &N STl Shedt TSR,

Formet qen w0 dfewal (SI@ wieR)  dem
FreofR ¥ § PRE A # TR A T
STt Rl S, 3W, T, TR, TR TS wd
S o den wdter ff feefm A ¥ W@
FW T

16.9 =ea-Taepfa ot safa ug-foaa
Hehd B

FE B d AT
foerfad T od 2|
STUT e Wl
Y o Fhd B

208



T 3 YR ok & Hohd & — YRS TIeH Al Fehif¥Teh TreH|

STYRITh ENEAl | =1ee |ied, 1 Teq (TR 1 FH5A h1 START Hlehn), 990 TEA (o0 Fi
JEFET BT SUAN Hieh) qT gl TIe WiHferd 2|

<N TEF TR H AT B Fehdd €, SFH A T TR TS HT ek 7 a1 AEA w1 3SfEd g
T2 Gehd 1 TSl Gred T ot e a1l den vieshl |fferd €, e fashfa e cafeat i ue
e foae o TR Hid €1 Fa0 WeHA § e, TR, e oTell Yk qe T 31T 9o aftafer
g1 dieH ATl Shelgheled S Solai(eh | oft Suote B TS 3 Wurt % fhu o wehd €1 Sg
uRger Jefifee ot Tk seteite @ieF @ S gk et w6 st fauata (shere) aen wEifa & @
Trafiid a8 TSl 4901 Wt (CD) qe el o |1 drhd s off aifsd fawg 1 g qen faga
¥ Tcafsh TEEE 2

TeRTfeTR WeHl o fg-wiendt of|, Teaet o, S of|, e qon e wen wimfad 1 sefe et
o HSH ey e oG9 o folt S o S © 1 WA G =i | e e yeei
#1 & & fau Suersy B

16,10 ST Uegld aRT 272 3ot g ® 63 fagfRa Tt steran I ¥ YO

- - BY TH AR, AR o A==, AHHA IR
AT o fere welfe e AR g i yefiia wdt @1 foged

YA o el 2l = e e S 8 el e fa

fﬁqﬁ%’ﬁﬂaﬂmﬁﬁﬁf*mgﬂmm STUSTT ST o6 o A& a1 H® A TR

F q T 1821 H ehITerd R igﬁﬁW%Wﬁgﬁmﬁﬁqﬁm
C A T
o0 o — — 0
—— —— oo =CAT
— — el — ._
and | (comma)
e ——
o — —_——
| N o0

g e T 16.18 : se1 U5y & FaT BT 51 @t fagfea
Yo &1 33T

TAHM TG 1932 H STYATE TE | WERT oSt T Yo & o S 3 W IHR S © A A
TfOTa qen ST foER & fau 3 w1 S euferehid Ferd iRl <hl SR T3 i TE=

TSfd 1 ITAR FER S WRA ATwied @ H e FA ¥ TR F AW TR F fen
el S Hedl B foigetl =1 offer =1 39R e < 2

) 209,




efuerehia Jod oAtk o UGfd bl eR  Uc¥eh BIU I TRUT HTA USdl &1 oA IS hl
Y e U Il 2 Eeh Uvend foee  wy A w9 dar fwmen S "ehdn 21 STk
Bl T e oF HANSHl ] UEEMdl 81 WiEH  IRTEel SE FfEl qen qRul uei feeked
1 fafeel et @ wewm w6 W Rk Bl g W R

D eI I WA ! He™ STATSE W 1 w1 5 21 fart T
T Y= a3 T o w9 W vEdees yeei K 2

S @ quiqen =nequeepfa o ot Ao S A gemEER W STu Giia FHreRT i
I YT Tl S Teh MdhR, Ider a2 ek oF ®©9 § 3791 531 ahl 0T
21 ot Wt el S wE it ga €, 4 9Rd § fashar o gAarE qen
fafere foren & fau Tk Geon w1 T FN THS AfARad S IRl H o
S W ARG &1 yfarrae fwa

3R T T AfGhT TH TR T U, hoR Trad: Hafafed e I =
faepta I wfeen €1 18 WEH i 31 § S gfie @l & off| Wfehe S7oh Hehed q TEH o SNl 96
T fovafoened 9 Has &1 UMY T80 T Fhil W AF 7 ae® '’ (1903) |iegd 3=/ Th

& fead|

210 T



e A

ST hITT
TTEd R0

e fog

e U (hif-ar)
Taafa/ i afaa wreks

gie vea (Ae)

SO o EiET &

=
=

Wehel |l g3l § wefda e 2

9 geRrt ferddt foarerd, diferet foRe gU den fafia geei
W 3Ifad el @ @ Frafrd wed g 2l

forafia Ted et i @ g 2

e o & frEm E

(i) S9EH HIOT, G Y07 o SR Bl B

(i) smufaa forzor, wafda fheor don wWeds = |
e foig W @i=n T Ao U € 9d 9 B B
TUu gRT =4 gt o ored-ufeds e 2

forelt 101 W 3ok ] U1 Sk wfdfse S g €
Jgfeld TUedd oh ROl chollBErEhid W G Ued
Rl

T 1 YIS S Yo kTSl et €, Tid T 9 et
EEId

YRRl o A9 Eesh N W fawed g @l oo
Fed €l

TR 5 o TRV WM ® — R (W Hed),
i (ki) , e, o, e (3fe o) den
3, AT

Y 5 GG qe1 X kT St i T 3@ Hehd €
S USRI T ST FHXeh ufaRid g A IE qen
fa@ g

et 9 S o TR @ W &

ST gHA FHfl 1 eI dtevrar 9 fawfaa @
T 2

211



1. M ST o9 Uk ek FR H F| 0 Y HE W Segetl i 3@ Hehd €2 1 3T HIW
o STel SRl i 3@ Wehd &1 S whife)

2. Traftrd qen forafta queds o o= srdw) o forafia quads w1 a1ef © o gwerda & fram
former =1 T 27

3. 9 9 yg® o o o 9 fafa, afs g i T TR fRo-gs 3 T
@ frafa queds g = forafia aueds g yeies fefa § oo ST o slifas aaeu)

(%) difcTer o ARS! i A (@) =% TR
(1) T W IS ()  HTHOR % %Y W el 5
(&) < (F) HFS &1 THS

4. TUadd o W adEn)

5. 9% < ok fore fo emdfaa fervor, qafda feor qen stad fog w sifvdda w € 9
o g ¥, U fHarhary 1 vl sifsm)

6. = fw U e Tl &t gfd sifse—

(a) T THA UV F UFA Im R @S UH Ao o0 ufafea & m T @i
R

(b) A FFE THAS AU & HHH TS BIHL Y AW WA G T FHH
w1 gU Al q0 F TE @ 5 et <@ s T Y g T 2

(C) & 319 HE Wehtel W 3@d € ql SATUH! Yol BT WSS Bl Sl 2
(d) s uferi o S W TeieRTS Wi WEAT i STden WighSH i W@ gl @
Uy 7 qen 8 W WEt faehew Bifeu—
7. 3TUAA 10T TS HIUT % SIS Bl €
(%) WA (@) wefi-ft
() faem <zme o () & T
8  HHAA UV BRI SN T fafss gr 2
(F) ST, 407 oF D qen eTafial
(@) TR, Y07 o 9 qen foa o st o SR
(1) ardfaek, YU S YRS W qAl |
(&) ardfaes, Y0 o W qe foa o wesl o S|
9.  TholESIEhId &1 ToA 1 Fui Hife)
10. M 3 1 T IR @ae asu)

212

&



A TATH

11.

12.

13.

14.

15.

16.

17.

T TSR 2 oF 5N foharhaid 16.8 I HTA A6l ol IHeh 18T F THI &dd |
T TSR 1 MU AU h1 FeAE o SR 1 A 6T Fehd €2

ol T fF o7 3o A5 H1 @ Y w4
fs wrafda for emafaa ferzor 9 90° =1 HI0T SFTT dF AT9aH hioT 1 A fohaT gim?

FfE Y TAHRR THAA TH9T TH-THR ¥ 40 cm o <0 T @ & 1 3706 o< & Th
et o foha wfafasd a=1?

T UV TH-SIR & e T 2| FRTET HT Teh h01 T 901 W 30° o HI0 TR AIfed
Bt T S fom ot 16.19 & <@ifan T ¥ g < @ wrEfda g Al wefda R
Y

faT 16.19

o 16.20 ¥ 39T STTER T Th THAE Y07 o St T U9e 9§ F Teh Th fhIR
A R T Bl B1 1 98 T ki 401 H 3@ Tehdl 22 91 98 P, Q o R W feord aregadi
o yfafas «ft 3@ g 22

A (i) P .Q

farT 16.20

(a) A W frog fFdt a%g o Tuaal U0 § 599 arel wfafdd &t feafd s wifag
(fe= 16.21)1

(b) = feufa B 9 weell wafa =i <@ Tl €2
(c) = fearfa C @ 9@ 5@ wiafaa 1 <@ Hewar 272
(d) <& WRefl B ¥ C W well St @ ot A o1 Wiafse foe 2R fages s 82

. B ()
. C (T=)

A

X

farT 16.21

213



foefia stftrm — foramerey e aRESATT

1. 39 TF 1 UV SFISU Ush hi™ h1 U el wid i feed (i) ofifeg)
30 WE HITSY 3R Tk e wET H1 32 T F@q) o= 0 96! 2fEm)
319 i 1 fHeell Tl Tk HTed I 1 e R FEw) w9 == o e fFa
feorfq o =19 199 STUeR! =8 YN 2@ UW B 3R 2

2. F© wegufasfd Joa faenfe o fisar wifs) 79 gfee fF 3 ffg yer 9ed
ae ferad B1 98 off I HIfSC for o awget, snenewt qen gu1 o fafa=r Al a6
HY wEErd €

3. ol < fomivm @ faferw) 1ot gfte aroan i St A=W de 79 =5 i 3@
% aR | faanr-famst i)

4. SI9H UH-USIE 1 HAGU HISC A HISC foh 12 a9 H FH g o fopa st

9T TG €| S0k HIAI-Tqal | Idl OIET foh Seh o=dl whi giee &fivr B

1 HR B

3 fawg W g e SeEe W AR sifus SHa W # geahd €

e www. glenbrook.k12.il.us/gbssci/phys/mmedia/optics/
ifom.html.

e www.glenbrook.k12.il.us/gbssci/phys/class/refln/
ul3lib.html.

, \

T ot oft safe g ferean <1 wehan 21 @@ =neqSfaeta e iten-siuar 9 difed
el o T U sgged 92 B1 TEH S el st ¢

(@) Terelt ot fofm o1 & weman € (Sf s1eren gew) |

(b) Tt ot @1 =1 &1 Hewan B

(c) ferdt oft wraTfier T &1 €1 Wehall 21

(d) =T Y @l § Eehdl 2

(e) fewrddl ot wrr= A @ difga & "enal @ oifer Tg@ (AIDS), ?UeEfeq B = C,

Srersfifer (Rabies), @i, 4™ (Tetanus), &<, A& 3ie (Encephalitis)
¥ difeq =afr T58H T&t HT Tohd |

TS G & 4-6 TUS o Y TRl T, SR 1o Sredrel § feRan < Hehdl B

S Al TSR T =l @ 3 30 Sta-htel § € fRE TSt 3 s o I
AR A A RIER @ B 1 U 39 s o 9N A S et Fehe feat i oft
gfed T <1 =1 fS ey SHhT §og o U¥EId SEvash HIHAR! i S Hehl

39 T o T ot g9 2 Hahd 21 59k foAU Hues Y
Give India, National Association for the Blind.

(T 5t Tohe 1 ged 750/~ T )




i wt Sfgdl § wWell a0 P oTW

TRI-SIET o T T AT BT o HH R

Y9 9 R I Bd W T 39 T TR
ey o, dkd TR 91 d AR H Ty
U@ § 9Uhicl dR SE@H AVEIHRd 8 33|
3T IR H IR TH g1 T et A <@
o (fer 17.1)1

o v e wta

Thdl & SRl IdeRel Wes g Al SHebhiel
Y& A T

ot =g 31l UM ¥ ol &l AR 3fte
AW A9l THE SThRT ¥ fogen oF §od
FO UMD HE BN FAh HEALMIYeh &0l
Hifswl = A4 @t feufera wdia g 82

ICERVAREIER: IR Catdl

TRelt T W dredt of fb W ved &
SMHRIET G T T STHN a1 9= = 2l

ATHI R S\ HE o fie fK@E @ 7 oS
feafem =1 w1 @12 = < fuie foaform ==

IUh TR OST A T W R R wuw
TR, YT JA YA F HRO, I IS H
e ey ol € fewmE 2@ €ty

SR KT 3Teclihd AT Tadikys 98 @l

feed, o TE T

& ot H e offus udtw fus
A | AR, U, WA qU1 SR ok §gd o
= i weta fug wean €




F geft sTEmiE fie 9OM W €7 ST Il 1 IHkIeN HF "Il doll Sidl 2| used

Tal | e == femrd ==l vl 3w i &1 e

Fed B oG f&, WA H1 UH D@ 9
17.1 <=HT RTY § fe@rE 21 81 59 ietes %ed ol 39k
R 171 uvar fRe wfafed = =< giar s ©|

‘ T5ed & Th R R 9 79 95H %1 90 39
T § == w1 e gaw wim A gy ¥
Wéa@‘lﬁmﬁ@ﬂmw R AR I6 G@E A gl TS w1 g
ST gk § B AR I =5 F T FREN a1 fafq= eepfaal &1 === & FHerd
Gife den givfen o o § =i & F: gmy ¥ (fam 17.2)

e &1 off A wifs wfafe a8 ot e

FHife o s o form w1 (@ Steran T gfofar @ ekt gfefm 9 1 erafy 29 7
ufyem) H = fewr o 2 ¥ %o Afu® et ¢ a5 | helved H W
ey 1 Th AE HEd &

F TS HI Apfd H yfafed ufad= g
22 F WQ of 7 7 99 = HT el gofa:
ety et 32 ¥ g o K7 € W9 w=
RTRT BH Wl A Rl TE <@ S Hehd1?

39 fed &l S == w1 el =fshen g
I 2, gfotar Fed €1 Uk UvE IAE A

T 17.2 : 5= 1 Fard)

216) fawm



MY IE T T YIE W fF I=1 H1
Fad i e ¥ 2 s 16 § T U
wel & fop =, g qen o aii a wifa s
YT 3T el hidll BH sl ey femns
1 T iR T8 ST W e Il gd o kTl
H TAN AR wEfdd w2 B (Foe 17.3)1
Tfely, B9 O=®T % SE 9W Hl <@ U
g o wm 9 g % wafdd e ew
T 2l

TeraTeheTa 17.2

farg 17.3 : G & Waafdd G & HRUT TR
fearé 3t 2

T 98I 7T el "l Ao TEeh oY
AF &1 FHS qAT Y 9 Hi w4 H
Tifau

A el o Wy B o 45 W SR
A § @9 2 m B w1 g wifeu
o 17.4 ® WU STHER 39 g9 & 373
TR 9 H e

I F hx W TS TRU A A3 ¥ iR
F THEH gu ok fafv= foget w @
M & ®fewl ITW wfew fF o7 W &
THS 9 H T gF o T W AR
39 39 FRARATT &1 A1 o6 §HI &I

® T d I % ghg 9 H qd fxwm A
T =fen) Ak 3y 3| fRarramy i 99
el o TH I @ A S oh Fhe A
! uft=m foen o T =ifeq) yos g
4 g%g qul &l 9rn ol fawfea @
et @ HEAER BT =AUl

Jq ok kR R TS TH TS h THE 3
AT ST YEIUT ShITSTY T SEehT STehid STt
g ¥ Wifaul 39 sTepfadl w1 ga fo=
17.5 § <M M I HI FHensdi 9

foT 17.4 : o799 Fan ¥ fafy= fRefoal ® g=91 fy=-f= gdia gt 81

R e 9] uRErw )

217



__.‘_

forT 17.5 : 3191 e § 9= 1 Rafadi Tq gafea &end)

g Waw, == geat w1 qiehH i @l
gedt WAl Wed gd w1 ufeRE wRA @
(Foa 17.6)1

fax 17.6 : 5o =591 & G T #1
R FXd gUI

F 379 39 YfUrmr e e o6 oA 9,
TSI qAT geat i Wioe feafadl w1 SgEH @
Tohd B2 3! feafaal i et Hege ® smfea

HIT qoi == @ o fau 9 e o
fFg am o <@m?

ST oh UvE Yol ¥ qEH W gfdafed
<=1 o U g A i B Sl 21 gfofar ok
A geal ¥ @ W FSA BT I g IS

N Yfafed SR § sedl Sdl e

I g ? 6 for ww geht

Y == % 1S H1 AR ok

M hi HH T @[ FA
I TEt ?2

ToraTehea 17.3

YAl W T 1M ¥ &1 Tk 9 Gifeu)
o foreh 9 § 39 990 & s W @8
T o fau wfgnl o9 o1 i =t afeem

famm



TH WhR I o ST @ Ho SEeh!
AR & W T AT 3 3R Wi <@
Hehdl 27 Tk UeRH & H o fohed
U Q¢ fRu? == gest 1 ufehmn gl
T 9 @ e

TS YA hl Tk IR T wH H ST
HT W Tk FYOH W HLT R

TS T TS

il a1 HEHIBRI oh AT o= Toh Tt
g 31 Weq v TARe@E T IS R FIH
W@ A B A o T8 R YA 7Y gl A
g 39 R fafe=r eyl & 7 @1 39 W WA
Y @ T o9 9 wdd off ® (Fe 17.7)1
TH O S YAd A H9E B gedl o el

fara 17.7 : =58 %71 73|

TEH W A A agEved € SR 7 € Sl
T =TT W fRE YR o Siad i T9eA 81
gehdt 7l

SAAF 13 § T A€ di@n o

for <& g mem &l B

& A Rl L Hehdll ad

R g0 w5 R fedt = &t
H G Whd 22

T 3T TS &2
21 SAE 1969 i TR o AR i
MHEN 3 a9 Teel I=H1 R 3+ H5H @
3k % Usfad Tesfd I=H W IR

NASA

o 17.8 : T=5H1 W T<aRerarAt

172 4R

51 o ST | 9 3 B oy 2w 2?2
AR W e AR ¥l 98 TR ¥ [ R
AR Tq hT AR HT HEHHIER &
HISC| 0 Fft TR FHA TG Y TR 87 4

R Td |@R ufEn

219



gft dRf w1 7 TH @ ?? Gdd H, dR ST
TSl Scfed Hd &1 gd off Tw dm ?)1 e
I & gorm ®§ g za stfue a1 & e
@ 22

3ok 919 T Fearel 1@l 100 m 54 |
@ HEae | 9 %A 9t ydld g 22 an g
1 gor o el T e X ) g ar
&Y fag S wdia e 2

Td gt ¥ @ 150,000,000 fRarT (15
Fe fremiier) [ 2l

T oF TvEd U Mehean AW T
g=eid 21 z@HT g0 gest @ Amem
40,000 000,000,000 km B 1 319 T T
1 A W UG Fehd 22 F a) o sEd o
FEl afw | 2

sat SAfeeR SRAT &1 @ o 8T W
Weh9T o8 ¥ =Iod i &1 I8 JhIY GRI TH
a8 ® welt T gh B AR KT, FehTeT i
=Tel 300,000 feretiHier 9fd Tehe Bl 39 YR
g ®1 gest W g o 8 gl e R
Tl Tl oI 4.3 Yhter a8 R 2

aa |, a7 o THg ot o § AR e
&1 qenfy, 3§ w9a gd o did W19 o SR °
7 fe@E = <Al

FO T TR a1 ARl o FHE I STH]
T T Q@ uS Siger oAfue WHA qeh YeTul
I ATThI T Tl =erdl B2 1 AT SR
o qri ) feorfaal o g uftedq g gen U 2?2

M I e fF ar 9@ 9 ufeem &t eiR
Tfq % T e 1 RIE q S gt g €
7d H S B ¥ WHEd: gERd @ ued €l
Y=y H§ o 8 S el

N e ¥ uf¥em i R Ufd e @ i
B4 €7 ey udl o)

ToraTehea 17.4

fal @2 FW  AE § @ FE A
Fifew w F e aw fm fn
Tfq 3 T B &2 AT 3 g
H oAU MG o fawda fgem @ wfaEe
72

TRl AR HIA 7, e oI TR =t enme
H et @ A fhe o g8 9o 9o dw 1 fem
¥ 9wl B 2

IfE TH IR @ 9 Ufvem & AR T &
Tdid e ® s Aol @ for gest ufye=m
T qd fgon o it w72

e H gaen fo wd
gd & o 357 @
q«n Ufv=m o o1
' } BT A gdid Bia 2
H =g WA =edl § R 'm G e
f7 & am a) *w F= T2 7 R R @ 94
ﬁ'@ﬁlﬁ%ﬁ'{ﬁﬁ'ﬁﬁw mﬁwwa;
fe@m 2 22 RO =T
220 fomm )



T IR A Hg Gar of foh SR
o Th TH A0 ® S T €
W feer fe@r <@ 21 9% 9
e BidT B2

foraTeheTa 17.5

T Bl AT AR 39 @ifery) I i
HEHL T 10-15 TR TRE| B
FHE B H Ufd | TH a0 ARy
B o YAF dR (k) & R & e
FIE W I W R &l THUahEy)

farT 17.9 : §a arr 7fq Far gdta T&1 gl

3d B H Had DS Kl T T H
THhSHT FART q1 B R Fadqewme g+t ari
1 U&7 HITSTT 1 IS TN AR ® S
AN Telld TEl B? I8 AN el feed 22
Ife S qW o@l fEord Bial Sl AR |
gedt 1 el fierar €, @ 0 9@ a@ o
feer gian?

I H e N TE T € AW S ged
% a1 & feen o frog 21 ¥g wfd @ ydld
T8 ' (Fos 17.10)1

fag 17.10 : 4d ar1 gedt & Foi 378
& fAae frod 2

17.3 dRIHATSA

FO IUF Toh SRR 1 &0 DT T FD
TR fod 17.11 H MT IR Aepiaal o 998
T TN T

TEAH M AT STepfadl are a6 9HE
F1 ARMHUSA Fed T

Yo hTcl § A 3 ST H dRi ohl Jg=

& fou arRmvsa i ifshed T St RSl

I MKl 57 safeal w1 guifaa agget o

gy off|

T oF S H FP aNHUSAl Hi 3T

A W UREE Y Gehd ©1 9ok foTu SAueh]
Tg W e R @i fafite anmued e
fe@rg a1 © iR Ul o ety ® SH el <@
BRI

R Td |@R ufEn

221



(a) 72 fam (b) S7RTTT () e (d) ferert Ao
forg 17,11 : A & TR § 8 aRHEUSd|
Tdfo=ad aumveal 4 9 U faea feRAarehena 17.6

amUee sEEsr [(Feet 17.11(a)] ® f59 e -
Tt A e e § dw A E i VR

FI MY IHHT 3Mpfd H g IRadT @d
T duved i ‘fam feww,’ ‘Ue &’ . .
s T o wed ¥ e & ¥ F oM zoe fufa § e uRedd

' @A €2 3T FE Y0 H F TW qEmved
o qR) BN 21 Ue € FOs! el YeArTE 1 APfd THE Wl T T TE S wd
ST Yl BT B TH ot i el § o ae T T e g G oo A AR
FI0 F 9RO B € (o 17.12)1 Tl Fedlq B 2

9% g ? fF e

iy i TR § ygd

R &1 T fuifia &
Thd B

feraTehea 17.7

T RO & THE ¥ A ok 9T
ST 9.00 oS 39 7 ST T 2AhT
T I=HT 7 B SN o AL AT BT Y&To
Fh TN Hl YUl TH FE H M

R 17,12 : 9T FeT A 5o 9 & forg 3w B T IRGR & o H1 FeHdl of Tehd &
areil ersl

222 famm



gty o fR o6 g1 9’ & <fEw) o 17.13
H <RT SgER 3 I d” W S At
WA W Hl FHoqAl HISU 3 HIdTH
@ 1 S feen ° o weEy (3° & A’
& o= &I gU HT A G T | FE @
Th UH AR W YEEd € S Stfueh =ehten
&l 21 98 ¢d 97 B Yd R 6 FD g6A
Th U&I07 hifeldl Ale hifve fh I@ am
31 A T A0 96 | 9f=w w1 SR
EEERGH

??2 1 98 Y AR H! URGHAT Hial @
A B? AT UeON w1 o o 17.14 ®
e feafaai 9@ wifsw)

faT 17.13 : §a ar &1 Refa Fra F0

TohaTehea 17.8

e fedt e S o w2 3 W
& A § T HT 3-4 IR Y& HifeQ
W AR ¥d R &1 TE o Fuifa i)
F TN g6 9 9fved i S T

ferT 17,14 : g@ff ga ar H IRFAT FHT &l

ad | Fet dR ¥d aR i qReeE &
T e R

21 B L | A e 1 ) = B
fe@E m ww® o9 S end % #w
TREved off Ifqofl ey o pw T 9
& feerE <dl

3T T 37 faea aumved © 9 ew
el o "oty o <@ wehd €1 A8 R H
eifeer 9o armveadl § firmn s g1 gEd oft
G Y 38 T9R a) & (F5s1 17.11 (b))
AN w1 it ot wed B Eeh o HeT o
T REER # See (W) & Fefia w5 g
IR THHI IR IS & ®9 § e fKan
d 2

R Td |@R ufEn

223



TS H TWag Afyes aHenlen 9, WREg
(Tovreh) , SR o Tere fe@re a1 21 i
# dgd o fau Rfa" & wew o o
T ° oA Gt 3@ BT Heddl HiaT

fax 17.15 : 9IRTT &1 Regfa Fra F10
S ST | Tk 121 YgE ARHISH SR
B I8 @i o U o v vl | fa@r < €1 9
SR o &R W 1o M & forre (fopa) &
S @ @ § A 17.11(c)!

T T A 27

fordt aRmUEs ¥ shae 5-10 dR & &l Bl
7o 984 9N aN e ® (Fa 17.16) | 9enfy, &a
AR A el ¥ frdt dumEUSH o chad
TR AR i € W UM 2

51 a0 ¥ faeet 1 aHved a9d ¢, o 94
Y HHE 0 W T 1 9 SR W heel Tk
& T @ ¥ B

224



ferT 17,17 : GR 9RaR (9 & 3R 78T €)1

fos 17.17 @R WfER &1 ASHEd 9

T 2 N
<®

I 7' uq o
gr ufEr # A 7' 7
T T S 27

T 2006 T TR IRER H T T 91 w2 @R
IRER & ¥F § W@H U Al WA 2006 H
RIS @A T 5 Ug i T2 aRersn =t
ST ST5eh S8R Wel, W'l &1 9vil | =&
Al 21 TE GR URER 1 U8 &l 2l

BT AR URER & F9 W@ & an A
SFeT 9T

=

[N

g4 &g fhean ar1 71 g% FR faene 9o o
T qT YISl Scafsid Y @1 @1 gl i

T FHE Sl T W gd T ad o, geft
TRl T HOH1 Al YT o1 Sl 1 9@ Fd T3
& R

RS
T dRI i Aifd Wi ed € W Uel H T
YehT¥l T8l BTl & ohed A0 SR TS ot o
o WISl i TUEfdd hid §1 A AT ari ae
Tl A 9% AR gHd &7

el qo aR” H TR W i Werqd fafy
Ie ¢ f& @ foafom € sefe et ==
FH| AN oh qruel 9 T8l i fRufa o s|erdt
W R

Y% UE T (=d 99 W g & afiee
FTA B TH UY K1 wel wed g1 fRd o ue
B g3 &1 T IRGRAT I wE H O 99T R
39 UE 1 URGHAN hTel FEd &1 el i gd 9

R Td |@R ufEn

225



T dg1 W Ik T & H off gig = i &t UfhA T F WS- T AL Hi
Skl ifq 3T e1et R i off w € R me
BN TH YA QW FH H M O HHA
SHHT YU FHA Fed

TeraTeheTa 17.9

A =wR-ure sl & WY O % HeE §
Seu) fot 17.8 ® J@T S8R 1m, 1.8m,
2.5m TN 3.8 m 5 o Gerst g Wife|
s frdt T i ¥ &g W WE T
T &1 Efm #9 & fau sfewl

3MIeh 311 o 91, Y6, geall qen |t i feorT 17.19 : 7% @22 H1 oIfd 3797 3787 ®
frefrd # @ehd 2l T Far &
e Tl ¥ oo -oT wemeti W amed FO Tl o Ad ST (T=H) € W STh!

e o gd # uiem & & fou sy IRerH #d &1 frdt @ielta fie 1 ufee
(fe 17.18)1 1 ITh ThH-TR © TFhT T T T Wed fUe il 9ed e fis
FT SWE FEd T

geoft WA w1 qReHAT w21
F 39 HRU ° gt g H
ITE B

Teoft 1 & H1 ITE Hel S Teohal €, T,
gEFE: g4 38 g4 1 T8 Fed € TRl &
RGRAT & ala el o fau &1 IWE I8 &
o ST i 81 WAl Yo 1 SWE
1%?17.18:9337#—@6};&773##77#? wed ¥ Wit ST gt w1 urw

Ga F W Tl TR POW SWE FEd &

226 —



99 T8 g4 ¥ fkeam W@ B F® 'R R
IRER 1 @gaH Te g FifE ¥ gd &
Fafsk ke €, om: oy @99 ok o
# =SHEY § fow ® ok wRO T@HET Yel
FT Td Hicd B qenfy, gaila 4 @ o
3ol YA o qa e 39 fafas W@
S gEd g1 oo: dw g TR d@ @
Sl geil tuanr el g fafast w1 <= o
FE A TE AN U H U FE STE
T R

el ¥ Y geAt 1 TieRean wSEl €1 U
A W qE Wad e wHehlen U B

Ff-FHf h S M § gAg ¥
fe@r a1 B Ff-wF gEE % g TeEd
7% uftet s § fowE < Tl sEife s
YF: YA AW (UEAR)  STUE dieAa Hhed
g, 7aft a8 au T& T U % e H
cealicoi e lcaisi

I B A HE STE (TSET) R
TR AT el W YU A hS SAGERI L
I7 9d ¥ ufvem ®1 SR YU Far € e
geet ufeem W gd & R A w2

TeraTeheTa 17.10

fordt THMER O, 9= 31 Sad § @eh
Tl Hifee fom o | fove w9 9 o
&1 v fR@E 3ml o W% U8 w1 weEn
TEH! T g T EE ¥ T Fehd &
g AFET Ik i AR Afeh 39 W
Tl @1 S RNl SR A A GEART |
1-3 52 g8 @l YA o 1-3 = IwEM
1 3Tafy H Yk TE hT YU KT FT FAH
S =AMy

9 o 3HR T8 Y g3 TR @
e R AR 9= 7 qen b2
It gd | g &hm?

I oAIeR! ST Tl @ EH g1 Yok I
@ FHT YA HIU ST A KT A YR
1 worel o1 9&or w1 (o 17.20) 1

gea & GR TRER 1 THAS TE 7€ © 5 ™
St w1 3tfeded 3@ €1 gedt W Ssfe faemm
gM du1 3T&! RO AN W@H & fau e

R Td |@R ufEn

227



fafyre qaferofa e s<RErt €1 59 gesl
=1 gd ¥ 3faa i g off afmfed @ difw gedt
W W a9 IR, S i Iufedfd, sUgE
IRHSA AT SN 1 SRV a1 & Fohl

ﬂﬁ B T TGOl T GRET H oh o

fory WEYM sRaAt =feT aifh I8
gffeea foren S ek foh geall W Sfed
%I T Hehe 7 B

3TaRel ¥ @A W Yol o TR8 W T al
f | YRRT o WEhdd 8F o HR 98 Aleli-
& wd B 2l

Yol 1 EUN & THHRI HAN 6 qA o
oTeed el €1 SEhT T 318] W gehTd geal W
Fg-uRedd o fau SOeET T gedt 1 ohad
TF F STWE (TS T

Ife 9 g 13 od © @ o4 gd
F1 frad i = ot 22

ST g S geal i hefl oh 8L 1 Jocll U8
?, 98 WTel B I8 Tolhl WM Wdld el ©
THIfY 39 TE & o U o Fed €1 7 ok
T B Wehfdw STE 2

=

gEwfa

Fewfq 9 UReR #1 Fad 9gl U8 2| 98 U
Ta1 51 ® TR @ 1300 yfeeEt @ T v
& i) @ W "ed €1 T, gewfa &

1 geaft ok faver o9 o uRfed €1 faged g9
& q@ H geat 1 fayed qd wed © (Fa
17.21) 98 qa fSe geat ¥ &1 aiehen &l
? IU geall o1 haftd aal wed © T (17.21)1
F T o Tk T W 23.5° % K0T R ek
THHT e acqd § T geelt 1 et ot whefta
T W 66.5° % HIU T FH &l

ferT 17.21 : gedlt goh 9787 W 0 <t 21

T Yeel o oMM W1 oA 318 Tl R
IE AU AP W AAYE dg A " OHOA
w3 2

T g8 uron ® f Ak e ww
3o TSt T o o @ 1300
TR o M HHT ¥k, 1 AT ]
gewafa &1 i o e
T 1 AT YAt h
frefag s

228

&



qeTfd o Wgd W Wiehide SUUE &l SHoh
IR R o ged ot €| TR | Srcdtues
THhIA Ydd BF o HROT MY T ST 9

TeaH THd §1 A ST gHH e g | N\

gwd ¢ (o 17.22)1 2 T F WU IO T OR UfEm o

faT 17.23 : 917 517 @ %5 957 &1

N e W) uREan 755



g o €1 =Te gerd J At 9w e
| 37T DI IREF G TThT Y& HX Tehd 2
v o off 9gd ¥ Uhfaeh SWE T

v % a) § TH Uu% 9@ qe © f gt
Tel H 9% Wad FH HEH g1 IHH TS S b
e ¥ off w9 7

¥ WX URER & 9REd TE €| 3% chdd W%
IR T TEEd F E W S Tkl T Y
#1 wifd 9 ff 7o o ufeem fren & woiq
21 T facem favivar sHe ercfus g
o 311 @ (Fo 17.24) 1 38k wfomoEE®d I8

FHefg A FA THA AU TS W Fehdl 9l
Wdid e 2l

— - i T ———
6-
LT
i ""H-.._\_\___\_\___ =
—_—

fora 17.24 : 3197 F&F 79 |/ FA91

IR IRER @& Yo| W) U8 - 9, Y6, geat
e HIA T IR Tai i gorl § A b TF<
e €1 3% oT=feh e HEd 2| TR gl
% 9gd % I B 2

a4 Ug S WA w1 kel ¥ Rl ¥, Sd—
Fewafd, Wi, J9 qe1 TgA, SR gl i
I ¥ wel afym ) €1 TR 9" U8 FEd 2
Tk =Rl R TerE-FeE B 9 Uel o it
T § I e 2

17.5 € URAR & FT 37T Ha&

Tl o Afafad gd #1 ufepm & o B9
= fis off 81 3 off 9 9Rer & == T
AMEC, T4 | S oF o5 H SR 9= hil

alle
T ANl Jedfd i hefNiel oh otd IR agl

e & (ot 17.25)1 30 <al i ogd 9R
T B fiel 3 3w @ st gd w1 ufemm
F Tl IR PEUE Fed &1 GEUR! I HIA 9
EREEa -k RcCi S I

farT 17.25 : 577 921

230

e



TR

(AN 9

¥Achg ot TR UR TNAR & TS 21 3 T
T wene o gd # ufehT w T,
TToRT G 1 URGRHUT Il FH=Id: hThT STfeeh
BT ¥ WHA: YHchd TSIl R qen o
U5 o B 81 SH-S e uehg g4 o FH
A A T ST UB SRR W wgdl Wt
foret gmehg 1 I5 W9 @ gF ¥ W B €
(fe 17.26)1

ferT 17.26 : fowat gebg 1 fafi= feefaar

U9 9gd ¥ YAchg W ¢ S THA-THE W
wh e we-sfe W gfeiER ed €
TR Uehd TH U1 & YAk T S o &
76 od o iRer H @R a1 71T T 1986
Y fymell IR <@ T A1 FA G A Thd B
o oFTelt IR SoiT YFehg Fa fa@rE <m?

geRdail o faua o stufayara
F5 Afad TO Ged § R gmehg R faafEr,
S F5, FEMR, 91¢ 3N % I (Hewees) §
TR 3 e Tk (hfeqd ) den sifavar
E| gwehg 1 SR EF1 Teh Wiehfdeh TREe
Bl 318 i B W i st e 2

[ oF THT So AR TF B qe I O |
fe@rE < w1 e dl o F- H F TR

# ThH TFEel - <@ "ewd ¢ (e 17
27) 1 T8 YfeT WR-T Z2a1 91 HEd & e Te
T TE B TR IoHRT Hed Bl Soh HHRIC:
R fIg B T S I Yot o agHvSd |
AT FT S B IH GHI Sl oAfd I=d =
Bl B aHvSed S0 % HRO A qw el
I 334 & AR =HF ok WY vy & afved @l
A B TE FRO 7 R e ) SnElet o
afa oreq g9a & faw & gfenmer g d 2

o 17.27 : U7 & 39T 4 3771

T Iohl AHR W TaAl &gl et @ 6
T e
g1 o fie S geal W wg=ar @ SU ookt Tue
FBd | Soh Tue SRFTRl 1 39 e &Y
Tepld 1 @ISl § HeEdl S ¢ e 9R
IRER & B

SeehTg e
e gedt fREt gHehg 1 U8 1 UR Fd @
Sch1st o ge fKErE 3d T 3% Sehaie Hed
g F9 Seehgie Fafa a9 3faud W & o
et €1 g et SR Rt a1 3= 9§
Ieh TG@E 3F o GWA 1 Ta1 o Gehd |

R Td |@R ufEn

231



FEH SUE

AT I8 A1 e T U9 98 ° $Em STE ?
St geeft T afiehmn Y @ € Y Ig ST W
fh FfM IWE Uehfas SRl § fF8 T&R
=1 &1 M Syug ura-fafifg 1 s gHEA
geat ¥ feran T €1 A Yeel o Wiehfash SWIE
ST IS hT G H wEl e fhe Wt
geal w1 ufeRdl L #

IRA 7 9gd | FTaH ISYURT H1 907 qen
A o @1 v YR 1 9UH SUUE el
FP I AXAE STE THS (INSAT), 3TE.3TR.

TH. (IRS), ®eu-1, EDUSAT, 31fg & (fa=
17.28)1

5 IRl o wgd ¥ AR SHANT B
THT IWEM HEm # afasgemi, P qon

Sefifasm Gehal o YuUT § TR ST @1 ST

ST TEAR q1 R Hosd o few «ff g 2

g e Fe ¢ o g WaeA ¥ BAW i

Ared g8 @ g TR R R

ISRO

faT 17.28 : F8 9RGT 39TEI

232



e I

g T

DS RETE L

3TMU <A HiEw

TEHT 1 HEASA B FA F1 HROT IS 2 o 7 TEA
1 Shedl 98 9T & 3@ Tehdl € S G ok TR BT TR
SR wEfdd w2

AR ST FehTYT Sl e Al @it e 81 gam
o o T qw R

R 1 SRE Rl g o W o femen S @)

R T @ e S T R T A

geeft 9 @ W ya qR1 R Wit e @ i 7 gest
1 YU 147 1 fewn & Fwe feord R

AHTSH AR o U WHE § S qewH 4 Sehfaar
T T e

YR URER 3713 Tel a9 efzuel, YHehqall Te Seehiafl o
g @ TR o 21

foreht @ T =i S forelt o fie =t aferm & 8,
‘ST’ HEd 2

A1 Geelt T Aiehicsh SWIE €1 (F® el o qrhiaeh
3STE T 21)

Y TE T o Tyl | @ < aren gad a0ehiel
7% R

YR URER 1 Fa9 &1 U8 JEeid B

W IUUE YAl A1 GRHH B €1 A TEA H el
o gesft o wga fehe 2

FH STRT 1 ST HEE FY AfaeEl, THER 9o
TR I § R S 2

R e 91 gfEn

233)



T 1 - 3 B TE SW H FIT hifoT—
frafafad § @ ®F R 9Rer %1 9w @ 22

L.

(F) &5T®

(@) 3S9UE

() ARMHTSA

() Yuehq

frefeafaa & @ %9 gd 1 78 T 22
(%) difg

(@) ¥

m 3

(%) g

TFEA B FHASN % TS H HRO AL B

(F) B = H1 Hdd I WM & G Ghd § S SHRY 3R YhTel H WA FLA T
(@) &R T 9 g gRafdd gt @ R

(1) gl Y B T o 53 ok chell h® AN 1 € Fehdl B

() =EH % aEved 1w T e

e T F T FART

(F) Fag@ sk ghaenoe @

(@) f AT T e s e R

(M R HFWIEH AP IA @ wed &

() W& i IReHH i Ol Wieta ffg sl hEd B

(%) YenwrRammE@d T e

(F) 5TE qer 1 Hest o =9 9T W 2
frafafad el | 9 (T) AYen T8 (F) siford sifse—

() o a0 UR IRER % ¥EE B ()
(@) 99 G IRER %1 999 Bl 78 2 ()
() 7" °R RER 1 6| TE ()
(%) INSAT T Ff SHE 2| ()
(%) TR GR 9fEr ® A 7 € ()
(9) ‘3T’ AHUESe Sheel TEYIH gRI <@l S ehdl €l ()

&



6.

10.

11.

12.

13.

14.

15.

16.

T | o TR 1 W || o6 T A1 Afes fie o fuei o 9 ¥ 39 e sifse—

e | Ty |
(%) I<H T (@ w4
(@) =TT (b) g
(M) ARHvEd (c) Twfd
(&)  geat o ISTR (d) ==
(e) 9=
f) e
@ ¥
IfE Yk TR o &9 | @ T w12 A od T SThTel ok fRg W o urd?
GR IReR o o 92 U8 1 W fafau)

ARSI B €7 TRl & anveelt o A fafau)

(i) Twafd den (i) M dHvSd o Y@ dri w1 eiufes frafaar <9t o fau ema
wif=u)

Tel o erfdfien 9R afEr & o < 5=l & AW fafem)

e HIfSC o gwfd w1 Gemd 9 ga a) w1 feafq o9 8 @ w3

1 R H WX AR T S 82 e st

R o = T IR F R a6 § o e R ©2 T FHH ¥ F aed @ fE
A Yoot T S YR I R 27

Jeeafa &1 5o gt &1 e #5111 T 21 Jeefd qon gedt o STEdH 1 ST
Renfera ifsw) geedfa o ferat gfeeai oo wehdt €2

T A GR uRER w1 Frefefaa ema (fos 17.29) @i 01 98 ema we 872 afg 7,
@ Y e i)

ferT 17.29

R e 9] uRErw )

235



fawfta arferm : feramerea wd wfEeTg

L.

g e g af forelt M F9ved (Planetarium) &1 9907 SIfST) AR <9
o 2 IEU | M AHHISH B 3 THmUSed | oY ari, dREveel qe Tel
1 Tt 1 foemmet T W aTEeinT S ghd §

T H 5§ T TR HT YeI01 HIFTT ST T HT SRR H =5A1 Tal g
& TG THT 31T Sooh HT GG F= Tohd 21 39 1 o forg fgarer - ok
TR 1 Sfary fesh ST 2

S offEl @ SR | @ <F 9§ el 9 gwiy iR S SW ygE
TRITUSEA! 1 T8 HIA HREU| ga aR qe HRe™ R & fafefd J[ &
1 JAE HITST)

Y TR T B4 W AN fomdlt Gt o HgE § ¢ T g wE g SEf 9
AR T SEE | Y&I07 foha S Fen| 918 AET 91 I8 Fhamhay 8 TRl
T AT BRI 3T T 1 I97 FEEHges Sife) fhe =i TR « 3= fafas
FT TO@ Gifau 5o 92 g&i, @i TS &l 90 741 8 39 9 YW ® §9
T fafed #IfST @fF & aR o 38 ww € frofd ¥ W@ 99| & J 9we &
T AT A1 W Y TIM I 3Tfehd T &l T FART g 71 ST Yeqom
FT A+ Ale FIST TH Fw Tk arustl (Fa 17.30)1

SR I8 Tyl e Sar & fF o ST Y0 qaer S1efel W ¥ SRE il

ferT 17.30 : fafy= fafeer & qafea 1 feifq

1 gd Tea uF & e 9 <7 g 87 o Yerol R erqd furerek, A fu
U ST SR-IRER AUl I YSH ok Fig Al @ == i

Tk Td o et & &, 21 A S 23 faaer, U € 9 gEkd
wd fon § 359 B 1 o1 geft Al ¥ galed A1 o Sw-qd steran
ferur-gd feamett & <iar 21

IR ST (TR 21 SA) ° AR 1 fag ( fwm) oR-+R
oo Y AR TG Sl S 1 7 g okt aferume (e fiom
¥ Tfqe) Fed 71 g8 <feror fewn § <faor s (ame 22 fageer)
A T &l 1 S8k Ieed, gaAed & fag faen ufteds e @
TN ST T AR T HTAT SR R 31 71 79 G Hl ITET (SN
faen & wfomr) wed €

236

e




W&l qe STk AU TIEST i I Ao YR IRER %1 Hige (Wiied) s
ek fore ag1 = IR ofifee) fafv= wel &t frefaa e o6 fog 3ok stafare
et o SATIR (FRU 17.1 1 YA k) el IAU) et a9 oF forg o
TR T3, Feshet et stere wIReidie &1 ST T Tehd 21 39 el i 31

fafer= =l o wITS @ @ Gehd B el H I Hied w1 FERi RISy

Rt 17,1
T W | wiFme Bren | gd o wfEee gfeymor Ui
(geat =Y T (gt HTA HTA
1 A& g 1 aEw

UM &) UHeRT
T 0.40 0.39 88 fd 59 fq
RED 0.95 0.72 225 feq 243 f&A
Teat 1.00 1.00 365.25 faa 24 %2
A 0.55 1.50 687 faa 2492 37 firfe
geEafd 11.00 5.20 12 = 9 %2 55 fie
RIS 9.00 9.50 29.46 = 10.66 =
T 4.00 19.20 84 = 17.2%
TG 3.90 30.00 165 years 16.1 %2

gd @ 7'l 1 g A <9id g (TN 17.1 1 STEM ) GO o SHER R
YRER 1 Aled S ST YA HITT| AT STTh! hIE HISATE g3 2 ST hifsU]

frfafaa w=elt i g HINT qon 6t YoR &1 R @F 90 w1 99w
AT

Y R FeR YA W E W AW § T g

T e HeR HH W T W 99 § T Bl

# €t 7% S fad w9y wHehian

I @t 3 H € 9 ol 3R A e
=9 fawg W a1fuer SR o fon fe gesmse 2fgn—

) http://www.nineplanets.org

) http://www.kidsastronomy.com

) http://www.solarsystem.nasa.gov/planets

) http://aa.usno.navy.mil/fazz/does/moon-phases.html

R Td |@R ufEn

237



WA el | e A/l oft fom gest fawe o o W e ® e =, UE,
g qo AN ST UREHA X @ F| T 500 I g Uielve % IRl qet THiers
foreRT T fehlerd SRR (1473-1543) o1, 3 98 Seoi@ fwan fom g4 4R
URER o ohs W TEor § o1 U8 SEeR! UReHH R @ B1 T€ Uk il RN
off| HIRHT WA 3T TH H1E 1 T HH H {372 19d X ® 9| 37
9 HM &1 TRRM 3Th! G a1 a9 1543 § gal

T 1609 F e 3 oo ewie W fesed e o gResid gm
Tefiferal 4 Jeeafd o =aet, Yo HI wensi qon O o gl w1 Yeror R
3= I8 T foran R @sft 7' g 1 ufeem w € gest & =

TH YR 319 78 <@ ¢ o foremm qen et foerfaa we ufefda gt @t

1 7 gt STot urod oft uftafia Bt 87 Atk gt e den yHor Suersy
& ql o MY Gel ik W T GRS i o o €2

238

=



N "
o el

1

Tl 3R B IE UER GIR F AR

g ® o fF R #1 aemEd 9OR

o e ¥ W Tk @1 W T8 AR 9
@ off & fF A% W #T TH ARG hi
Tl I TR AR AR k& F arg YgH
¥ @ 2 d TE W % fau sgw o f
I qoT S YUl ¥ Fued & faw wn fean
S EWehd 2

0 Wd WEH ¢ fF THR wHfeRul 3fe
IW T ® S 4R TR Ol TR qe-gE 39
dd SMHIT N WS WA Ud S 91g
fowg o aqeid @ € W S @Ha A
Y ¥ SMEER o WIEF YAERel i I[UrE
¥ R 3 @ fimae & fawm o fafig wv
¥ SFEH @ WA BT @WE AU Sfod |
I qA WA H PE H B W REe &
THGE HT A W el SEEW o foIg,
vaud N 9 difgad afed w g § @
gfs & @ 2l

T9 39 UG HI woeE U & qaedid @l
W € S W eSO ddl Sl Sydsd el
g o oTu fumelt wemewt H a1y qen <
& T &I guw fon ¥ 3@ oA H oW
3 AE-UE TH dc BIehReh diadi qef
TOR Sfied W ek Y9l o fawg o etemm
FH

18,1 &Y UgHUT

T FO THI qk dA o fom Sifad ®
Thd § W 9 o fa df w9 Fo aor oft

Siifod 81 ® Wehd| I8 HIEROT q2F TH Fad
2 f& == 9 ¥R fau fea weaql 2
I FE WMd € fF e T e fasw @
MG o STIER 3§ Ay &1 @ 78%
TESISH, qAT AT 21% SRS @1 HTeA
TESEEE, S, HIF O W A off 9y
A oreq "o ¥ Sufterd €

TeraTeheTa 18.1

M el e $2 o Wg o ke @

ToRd GHI YT ATk HI o1 SRMI STUH!

dig arell Il W Jod q9F GiHr 3T

g (o 18.1)1

A AHAl o STHR W = KU T T

T IR ki IO ki AT hifSIU;

o 3IUSH qAl Hig Arcll FESHh

o T & qen ArEifn &

o T o fafy= wval W, S Y@M,
I qT A | g el =Nel

farT 18.1 : 9183 &1 Hig-4I€ arcil GSH|




SWe frarera™ § YT T YU TR
ff g "o € o agHea o yd &1 uen o
AW B FM AT A B R T g el @
A BM? T YR o TSIl o fAaa WM 9
agEsed W oEed o Wil @1 w& oy Ud
SR W % BN EgfW ® St € S
gsita den fasita <A o fog erfet B, @ =9

Y UEHUT Fed T

182 dg S wSfua gt 872

e P R e
YEueh Fed Bl HA-FH A ygue Welaw
Bl S S E 1w, oFl § o aelt
AFT W I3 YA el ¥ §N M Fehd T
AAeE frameRardl & gt 9 H g
faod wd T T I Uguehl H B e,

TeraTeheTaT 18.2

MY =R T § 9@ B foh S |
vaE gHEd fEA-gfafe sedt w1 @l e
Yo gHenst 9 fhray w=a difed € =9
A Y oh TAQ 19 19 il qen ae-1e
o BRI 1 FAU HifSU|

qgd O TOEH GHEN 91 YU % RO
T §l SN AT S HT WA HE g
g o & ¥ U Auar ygue  Sufeed
B Tl

F AT H gg oA e © fR R
el o feadl dft @ SR %l WEen W%
w22

e 2AfHeh W H hrEd AHISFERES, et
TRITAZS, AEae SigEEe qon il S

forega @99, WEnferq ared fHafae, Siees dhel
q IUS oh Wo § fTeRel g g 8 Gehar
g (fa3 18.2)1

ferT 18.2 : el @ fimerar gam yail)

% B (o 18.3)1 Uiel aen €ioial o9 S
& Ul qgT W HEA HHESTHIRES I gt
Bl T8 U favelt TW 2 u® TR o stfedieH-
desh &Hdl i S el Bl

fax 18.3 : o a8l @& HRUT a1 g/

T 3T A &2
Ifg feeett § dfipd aeAl S TH o o] Th
A H Gl AR Al I8 YR Y I Galfersh Tl
-t T STHSH i T AWIE oh T
T AT B ST

240

e



T & fomva wfeal o agaea ¥ f@n
et wE SE W WA AR T AT gH-SRIET
B T S oyl dem wiel ¥ aFar 71 yd o
eSS o SRS SUfterd B GWehd @ W
3 oY YWl qel HEl ok HAN W YA
Hied o &1 SHoh RO HE oF W e
a U, YA, WiE den == o 9| %
T TR A & W g

gd @ ST A 9y 95 o fau IwErEt
21 UdferEm IREoEneTd Hewl SRsiiedEe
q eI TRAFIRS SY THA YGWHRI H
w@ i 21 o "W o wigen S| fA o
Tl U GeR SEHEEES S Bl g1 T
TSl I TR ®9 9 IfRd F oS-
e Wy Wt S Y HeRdl @1 T
FAF 5 H SawH ToH % o o fawg |
g fam 2

3T YR o UgHh FARIFART shta (CFC)
g foFeht v WEeoRe, TR FUSeR qen
WEd Fer’ ¥ g 81 CFCs o gN arHed
F SANH WA Al @ S ®1 AR i,
s W gd @ o el wif e we T
ool @ = aEmd @1 @ o o fow %
IR g 82 Tk IR A WA H FAE Hife
3r%s1 € T CFCs & T W 316 % g hReh
@A T FET EH e R

3 T o stfafte <o qen Ueie o <@A
Y 9o 9 W@l aedl gl 3= S Ul
ff 3= B ? S orfush WA a% ag H
freifed ®d € (fast 18.3)1 3 gl &l =& 2
Bl 99 o1 W A IR & i wgEe W S
F3 €1 A FHU1 3erd T qen @ o Sienfi
ToRAl gRI o S B 21 fergd wEA o Frener
et W@ oF 31 F&H w1 off IgHEd Sl g
F &

TeraTeheTa 18.3

ST UGUh! Rl SUANT ik Teh TR
AU Y oMY SR e e off S
Hhd B

R 18,1
g Uk wa

18.3 TfafdTe-a1ea9m ; dowgA

froet o <Rl 9 Sifuss @wg | Al i
Haifyes STeh{td & el 9Rd o ST I
4 frod domed, foa w1 foma o gem ©
(fet 18.4)1 fouioei % @@ <@t < & fo
IR USHE IHH THE IR H aGT H
® B od: 9 USUUl gN ohad Gsig €
yifad & e fohg o, TRe e waend
St fsita oeqd off gefeaa e @

R qA 9 IR AR fXord W Wyehyv,
wEferd oEd, WEF IR fasme "YW 9w
qReHRTot S ST Hoewl SRR del
IS SRATHZE S YGUH! I A H
& fou sweEt ® €1 3 W amHed o
3ufeerd ey 9 SAfufoRan ek WO
IR ql TEfCH A Sl @1 A oui el
A SRR I oF WY YAt W TRE S
?l T8 o 99 wEd €1 ol o oh N
TR & AR h1 G&IR0T gl &1 39 e
1 G el ff wed €| HYW dor aRehHon
Y IS ol o S felfad wul s
TR H fiell w3 W AiEE @l

e ohl YFad @ oh fag war=d =™
3 9gd ¥ SuE feu 1 9HE aEeE gm

g AT A <A1 JEHOT )

241



$ Lt
............

= Al Ea OE =
S Ll | |v---§:llu CLUERS RS -
BT o IR s TR T

=t

forT 18.4 : aroHEe

g %1 CNG (Hdifed wepfass 19) a1 LPG
(sfaa Ueiferad &) S® = SeFil &1 STEm
+H & ARV KU T F) sEen Afafe @Sl %
g5 o W aeAl & HEREd U w1 SuEm
HH o AR T

I 92 el ¥ w= weh I 3w fE 3
319 9 20 e 30 I Yo oh S hi e
IR W PN hed &1 AT (Ha-YiehT) o fog
qeHed &1 fad W A 1 99 it

3 ®Yal oIell ST IS ol 21 H
R € f o ol a9 fed
(91) qen Gl w1 o gt et 2

18.4 UILM-ET) QTS

T4 w1 foRol agHed 9 o oh 9vErq geal
# WaE I WA w2l YA W YA
T o fafRton &1 @ 9 gealt sTamiiyd &

ol © IR FW 9N WEfdd SRl ST el
A ol Sl 1 wefda fafeton &1 s W
IgHeA § TF W €| ¥ TR gem fafew
Yol i SR TRA A @1 AR o feRe
qoenen  (FEG)  stger org feEt WM W
YR Hl 3@ ? A AR Hiew R gl
FOT G- H gAY dl R S B W 3Ed
aTel el Tiehel Uil 7E) TRl B SO UIeT-sR
H1 TRE HLA BI Yl & AgHSA N Uk T
fafepor =@ &@ @ 21 wE wRo ® f s9
Wer-TX quTeE (Green House effect) egd
gl 39 YohH o o geal W Sfed e e
B Hehdl B| 9 g€ YohH S(oq oh eIl @aq
o9 T 21 T YWE o fou SRt T ¥ 9
CO, +f T 2

W AgHSA | CO, F 7 4
e <hd 81 S 82

242

e



a9 9d § fF CO, a1y 1 T wek T
et o feAw wreA eSS i wfthr w1 it
MY FeoH HL Hoh B W AR ag o

faver SO fovasdt Wi o fou fa=moia
faw s T @1 9gd @ @ A Pen-sR AE &
ScsH H i o fow T erey R 2l

CO, =1 HAfuehel & I I8 Wgueh i wifd &
FI B

F1 ST TBell oh U¥A H TA T B H
IGH! Tl T Hehd 7

T AR @ AEEE fhamehardl o SR
fie CO, =@ ® wifed = W oE e
T SR T & WS T | W R HIT
% fau aEed ¥ CO, ®1 STM #W ©
fSreeh o o W CO, %! HBN %A B Sl
B FA=EA % HRW a1 § CO, 1 U 9%
St € wifd CO, it WId H o gai i
& W2 Wil B T@ WK HEEE fshaAehera
ggHed ¥ CO, & o # M 3 2
CO, oo & & ol ¢ IR 3 argrsa o
T WM <@ oRomTEEy aRHed % eid
au ¥ R gfg & @ 21 W@ fava swm
(Global warming) #ed 2|

YA, TEH ATFEE qo1 Soerd & 3=
W st 39 g9E ¥ ARE €1 CO, &
qifd 32 of drer-ww N @ed 2

fava s

T TR Hehe
fova oM o HRO 9% dd H T STYdsHeh
Ifs B TEA B FE TWE W ®E TR
S 8 ok €1 fave SwE & faggd g
aui-gfaey, i, o9, 98 qen Sqsi | @
Thd Tl T8 & § S fove owE 9 ot
€, @A ol sty =afer W § #) et @
¥ o HEE giedd w1 RO % SR
dien-eR NG 1 9d9H ®R 96 WA o o
TR U Hifd WA 1 = Vel o 37d
Tk 2C d% a9 H gfg & FHd @ W
Heheshd &R Bl

e T e o Sidid ®ael Welhid THh
T & ogey § f99 W a9gd @ 2w e W
% T

T H TT GAHR e B @l § fon gedt
% a9 | Had 0.5 C 9ot &9 gfg & 3=
TR G 8 wehd 1 TRl 39 e &dnl ©
for o1eft gt & H TR U ° 39 98 Uer o
for femea & T feumg fova SM o6 wROT
fisrem e 81 T R

18,5 oT TehaT T TehaTl 272

a1 WEUUl HI HH HE ok fAU wH M H
Thd &2

YU °F fovs TERI @SR H WAl @i
Ih HUd Bl ST o fory, Fw oad gd
feeell WoR § woifues wofm R em =l
S I ) R i e T o | = R Ol |
fet Y0 & FRU A (TSTEH) AR
ol aEl ol ERfEd U2, CNG S 31
3 g e Wi &1 fAvfta feamnr e
(Tt 18.5)1 =7 SUM gR VX &1 o TUafeha

) -iTransportCorpdratiB'n" ¥

farg 18.5 : CNG gRT =iferd qrdsift4e TRagT a9i

9TY qAT ST Rl TGHT )

243



s B T 2l AT S He U ISR S
B 9 ouer & H 9y WYSWOl &l HA
oo T ?1 T S #Y oo fus @ =
Ay

F1 A9 foeneral | a=al g =9eny MU ST
“qeral w1 afeshR HRT” & faw § S 87
39 Al A fRarelt o 9 & a1y 9gwor o 'R
H FIHT SR o fe 2

WHR qA 3 it i faf= ol
o1 1 TUTE 1 i A e s @)
T STl T SUAM HX TH 9 A qenm
TSIfadl H a1 UgWOT oF Ufd STEehdl Scd T
Thd 2|

TH TN eIl I STEYIERAl HI Ufd ok fau
et € o T R Shfeqd el 1 STIH

H STEIFHA ¢l A Sehfoush T R S, S
Fell Ul g el @ ghd 7l

TeraTeheTT 18.4

foemem wge & fau eyes T fafv=
forhed €, S— Uget =reTeh, HEfhel Tttt
TG AYA T FESh URaed gl A
¥k, AT R g AL R H FrRER
Fh| T fasedl &t ag &1 TUE W
YO o IR H YAl el W ==l ohifeld|

TOR oI W INEH ¥ UAleR0 1 ST o
faeliel 3R S & Hehdl B 8H Ug ()
M "Wehd ® 9 USE H ol gai 1 9w
Tohd B FM MY a1 WEEd o foud H S
€, 9 S AWE o wiaed ol get Al e
s & (Fe 18.6)2




T T RS TH AR W T TR el
F A el 9wl o ® ¢ 3% @i e
T R THE & YU W 90 ol Relt G
fr STom 9 o= foehey @ 3= ewe-fie °
SO B Hehdl g1 39 1 G 87

18,6 T UgHUT

Fe VII H o9d dien o fof a1 & s
gareE 21 difew qon 39 fRaharl w5 gEh
TEY fS e fau g9 <ot @ sevashdr it 2
T <@ T Sgen gfg, ST don &y o
SUINT & HRUN S AN Bl S @I 1 A T8
off 3@ e foh U ¥F, TeM oK o W% BER
S STANT fohan T S/ foha dise @ S 2
a1 78 91 € for <1 ® 79 o @ v fyen
T F S SUH ORI H HH Hh STk W
R T I F W=k W L

e ot afed 7, fatel w@em, TR e S9
Bt a1 ol | et S € qf ot wgfi
ST €1 ST H U HE AT gRiel w A

Ygueh Hed 2

TeraTeheTT 18.5

I, A, <, FU qA $i o 5ol
FA I THA HE H FIAH FHiSC TAh
H HE P -G Tl H SSferu)
TIehT 7Y, TR AT T Rl oIl hifsTUl
frfafeaa areft =1 9Rkw)

qRUlt 18.2

T | T Ear | T

I T SA
s T S
& HT S
FU H A

EIKIEIESK]
18.7 Wil oh¥ Wgfua & rem €7

fafore sremam

T WRA T AfEs AR § ¥ T (R 18.7)1
I8 AR ST, st q Yol AT SHE

forT 18.7 : 7 751 &7 GFTI




F WU FIA B wAS] AT AT ofTE
TR SR Siferht o ferg 39 @ R 2
T, B & ° THhfa o fou foveeardt &m
(WWF) g1 U T eteqg9 & a8 urn T foh
T GHR H 59 U AR § @ s @ e
s wa ¥ $1 T g R H B o
R 9fg e W R 3a g ®R a g
1 HRU IE ¢ T o wed ue afEE 9 gl
€ & yenfed B Wl © o8l o ferdl Tt
T H FHEl-hohe, STIUEINRG alfed Tdl, Jd Sidl
1 3T 9gd © TR e €y g 59 6
¥ theh ® €| ad §, FF WM R T TR
3o 2fes ® foh 3ok STel o wrersiiel Siiferq @l
® UM, 98l T8 A ‘fasia’ g w2

1985 T 39 TSI ! =M o foTT Tk Hecaehial
RASHT STRET &t T T v ehrd ufiEseT
HEd §| W dGdl SHE qel SN 3
Ted 9 ¥ 39 TEWIumelt 95t i HIHI B
wg 2

feuafa =1 weir9ifa w9 o fau & fafite
SR od €l ST WY o HAP T H T
T k1 G 95 el g1 FHER SW WRw
o YA SHEEN O EU § W TH 2| 3

T H A EE R, FIS M 9 7 G

T @1 S Hehal 81 F 39 A B he-shehe,
T, ol G qe St SAfeeRoi diferef
1 I Herd 2
FEAR G T H et HT AT STUTRd FH ©
o T &1 g o eifq w21 sHeh Wy &,
HER § 5000 § Afersh 3fEifien genreal €1 5
eleh, STHTSIR, 919 a1 Y2 w1 thisedl GiHfera
g1 3 afeEfien gehreal fawme TEEte sty
# T ° fagsy et 2
STE Tl o YR W Aifaw qen = Ky
T G o W S
o I % W1 o WUVl o fAIU SRR Hh
F 22
o TUlAF w e o e g S e
1 SUE TRy S Hehd €2
® he-Hhend S I fa@siH fhd TR 7l o
Sifed wiforl 1 g s 872
Tga-Gt AR SHh1eal elfehRer T 1
et den A H wefed Yt @ fodes wRo
Sel-WEuoT el © (For 18.9) 1 3Heh <TI0 e
IRSHIOTITETS, ISt thfsrgal, e qer =it fiel
e et el 1 3 SE Sl %1 et
T W §1 T faafld @ o e,
o qU TIRIEE B & o el qen ayet o

faT 18.9 : 751 ° BT T
SiEfe STafTe

e



e Ieq= B St 81 36 UYehd o folq TR
3 srfufre 9T ¥ S STTER SEN &l T
Tel a1 STufeTsel i Wt ¥ Wefed w9
SYEIRG T =16, W UE: 39 e
e &l fhar Sanl 3E Sid | 7&1 +ft gefaa
Bl & foreeh sRor SHeh! erdtaar qen SiEl
# gfg o off aiads & wm 2l

T ™ | H 9 <@ A1 TR wEel &l
& o fau digwamit qan eagumERn fhdw
Teaut &1 3 I WA 9 H goet gal 9
SRl (T, e onf]) § wga S 71 A gfh
H gt off Jm-5et # 9gfd wd 2

1 A TH qeel 1 <l € SR Y @
R B Y e © Fifh agd 9 S SHH ST
® B €| T€ Sotehl o Iuferd 8ee Ud hIehel
SIH TEEA T AT A o R Bl 81
S T AL e e e A
9ifd % #W € & F YO W AW E ol
Semu] S HZeh! o feTq disH 1w HE 2
3} srcafues SAfeRdisH 1 ST Hd 81 399 &

qq WSl 8 gehd © foE &, frerdt gEn
den diferEn S| W e @)

THUIRAT oF "o § IURed S S i
T o guek &1 A% S ¥ W S
a3 T8 e B TR o' i Ae-gea v
50 HYfm B ARk W UER % A w
W ST kW € qa ed fafum dwHw @
Thd 2

AT 3T AT B2

T St oft TF Yguh & Hehdl 71 T8 WA T
forga W= den SENl © oman €1 T At |
e Wl | I8 S o qrd | gig w3
? T5e@ 3ad T o Ug 1Y o Sfe Sgell ®
Yfehel FeE Tl 7

18.8 U STeT AT BIAT & AT STeT i
g Y Teram wmar 872

ToraTehea 18.7

T aifordfie o TR H wH 8 Sl ¢ foed el
Sfte T S 2

TIUT HIET TehATheTT 18.6

smen e Sed ¥ ST ER A W
Tl § S feer oAl
Teh TEHh hi didd ol 39 o= 9

AT el VII § 19 & § aifed #A
fiqem =ereen &) Si= w1 o

FI SUH! IS & fF o9eh =X 9 aifed 7a
%4 THT fRw T oar R fR 97 wel
T

Fft-Hdft sTy=IRa afed 7o g & Al
¥ yarfed w2 e S 1 o wmmE eruferse,
YIS, geusia oM B T dE S-S
afed A §R YSfod & Hehal 8?7 hU? oifed
T N WA S W S{er], o™, hae

gUSR 9T | hifeu] $Heh HUU 9N i
I HTeh HIT o ®Y H A= oh q0 A
Mew o9 it SIS o qufRd e
Yqel HUE Hl TH WA &AEY AR THeh
TW T, W qen R oo &) T fesEu
3@ W fheed W TRl Sid 3SfaT qe
fheefa S@ &1 W&o hifer)
frafafed g9 R sta sl den reamues
o 91 99 hIST
2 TH ¥ UEd TH WA Wl fheX &
F TEYIRA B o2

Y FAT A T TGHOT )

247



S AWM W H SYHM BH ol UH
S 3T Y U Hw 87
o At &0 wfm wa fad, @ =0 gm?

T Tgd WM T TE Tl ¥ FEa € fh
3UT S Sa T of 9% jEH H O Wes o aen
39w Ty ff & off, g TR ot =%
SR B I

Rell T w B OfR Smd A W W«
o5 Ylld B © SOH I-dEh geHsia o
Il TC USsA 8 Wehd B1 ofd:, UH W Ued
Sl MG R AERAS €, S o fag
B A i IAARL TG B Ghd B

T o fau SUge Wi & 99 e Fed
Bl oA <@ € T few wewr fafa= wifes
o TEEfe gfshanetl gN sl | iR §
74 aifed 7 SUER WA W S @ IS R
Sl B S YRR, TR A st Rarfashid
W H AYfd & ¥ 7@ @ & IR
w2

AT 3T AT B2

IR ®T 25 YA G & g 99 §a
&l et

T W T Wt &1 9 & fou famg 9

T S Hehdl B

o 1Y TE <@ & ok T foh oI I hY fihe
F T AT ATRA B W B K1 Gl
fafy 21 o yefed W freR shed
fiheex B

o T W W W PR 9 A T FE F
fau sarer #1 fafy =1 s fean s 2
S @ W | Sufeerd S WS 2

o T H G HW &I AW WA fafy
FALHRTT Bl I8 5l § FAA 1 Mt
Steran forsten ol faemeR o s 2

T G @A ST §H S ot e
o ifde amr ¥ sifues & SeT enfewm

189 oI TaRaIT T WehaT &2
ToraTehea 18.8

Tl &g foh ook & o & @1 5
TSUUT o SN § SRR kT TR A E1 T
% 9 °F 9id qdl difed A S oh o9
w1 faftrl o eTihe THA Fifeu)

YOS § St gRT BH dTel G 30T HH-9
22 3Heh foiu a1 fordll Tt <laeyames
FHHEd ¥ WEY @ Fhd 2

3H &5 | A TN qe TEeR N qeerd
HH-HH @ B2 ST ¥ S S i
% fau e9F g 1 SUE T T R?

Arefiter getedl o o sAE T el
&t ¥ on] fea S =@ieq d@ifer wgiva S
F WY & A dun el o & semn W0
Top| el oirefies e § W STER wAd
wnfya few s =nfew (o= 18.10) 1 =afedma
T W TH e Sa & g9q el A6y
AN 3§ SRR S HE AR HH ITDT
(Reduce), T: ST (Reuse) T: ehul
(Recycle) &AM ¥a HA BT =feU)

ot fe=l W faem Fifew — o9 5/«
H O hd H Gehd 8?2

YoTg qe 37 e wE F ST B g
@ oh UA: 3TN Hadl u-A foer % 9R
A B9 9 Tohd B SIS ok faw, afewat 6
¥ oF folu s&uel STl 1 SYAN diel ekl
fge § foean wehar 2

T TE HE IR TS & W TR
IE THR fFe oA i gHifad X W@l 71 S
TF &0 At ot qfra wt emufa e @
A EfeRu-fedtl WeRHl 1 SUAM ARH e
#, TAM geal i STRSifel Hehe H

248

e



farT 18.10 : 57 3YER 97!

T 3T S 2

el 39 el i Gl BrgahT 3T Shal § g9 H Bl He oAl 9 o4 g S 21 5 T 9wl Geps
Th 95 ol TUhdl §, 39 T U Tk 96 A ¥ R i St T & S 2 36 SR § G

T qAT S T YgHOT ) 249




g = T T Har

A yguur O g S, STURSA BN AR 1 UE HWW § o
BT e gsfia ue fsffa < W 8 Tkt 21
Tgush o Ted § S 91g qen Sl 1 Hgfud hd g
fava swm D T ARISTRES, TEES SIS, FEH SRS,
I qU1 B SIS a1 o FHE YgTh &
D CO, S - T % Fgd WX ¥ fova FwH @
LEAED @I 2
e OV YUY, St o feTu Bk Rk =iel g Sl Al
T B
e A o difed HeA, i w@rEA aen siiEifies sufite $9 1@
ST TS B
=g A9l UH AT S i 9 Sl hed
Sl Ueh ST Wiehfdeh WA | BW 3Heh WXET0l ok
39 Hhed =feu)

REIRIR G CU L

Wer-u g9

1. T fafa= fafuei grr star 1w g 22
2. ARG WR W AT G FEUOT i HH HH W hd el HY Tehd &7
3. T, ISl Sid wed 9 g e €1 oot #ifsa)

4, T AT T K TRUMAR o T T TH U w1 G ST S TR & gl
franfeat w1 w=s S/@ &t sgfd gifved & ok

5§ 91g 9 YSfUd a1 H S T Fifww)
6. S STETENIeH shi AT HitwY o eTee ol Bl §1 7eet o €H hd wfer it €2
7. Tretofad § 9w @ G- g T e

(F) e TEAFRS

(@) HTH TSRS

e



I AT 9

10.

1L

(M) B/

(%) e

-5 J1d H1 30 Tl | i ifew)

3ok gNT el § favd oM & aR H e S aren wfww o fafe)
qSHEd i XAl W Hehe 1 FUF Hife)

St | diveh! o ®R W gig fohE YRR Sel Sfal 1 Sesiiterdl sl GHierd st 82

foemia s1ferm - foRameRe Te aRESH

L.

% TEA | aTeAl o feIT FEwul Site S SAErd 8 TR 21 Wgul St o Yok
! " o fau fhdt 92 79 R seu) fr=fafad & 9R | oot St i
FHag w9 § fafau:

o  yfure yguw Siw fRu U el w1 sied gen

O Tk 9T &I S\ H @ e

o i fFe T T

S i # YA

o faf= T & Scosi &1 Wi &R

o afz sfia T wied i 9 aifas © af fre 1 o I
S Tohdd UHF o UYEIG WU SiH whi SAEEIhdl Bl 2

e faamerd 3 wateR HWekdt f59 fafa= framsramdl = 9= w31 1 S
foran ® Seh1 Teleror ISIT) el w1 T < Wel | |iel S Gehdl © Al Welsh
e fafe=1 fama o1 gdero T gl 81 3T o fu, Tk 9UE I8 3@ Fehdl
? o foremera ® ig wafeno] oot & 7o | $Eoh 91 SR9A &7 Tk X
1 HEATSA T HH F 2?7 Y THF G hY I Hehd 272

g ek e o Tar i Foe € € @ oo & sl & @i ey e €
T FAd AR HL T &

T frerer 1 eI § STUY YR o SH-U Sredn fRd T8 w1 ik gHr
SRSl

g o I FrEfafEd 9o W oeam Shfga wifey .
S & F sfaem
- - .

T qAT S T YgHOT )




I T ST Dl SAERIHRATS i qfd H 41 T IR

EECUIETREE|

T < Hd

T % T o e IR 9 ¥ R T It FanfeEt R ugee w1 gee
39 etk den e (AR Faa =)+t T ¥ I udl onet f fava S
o T ok T o whig eraeiedia |y g €1 5 el o fope Tl o wfimfera
feman e 22
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