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® http:/ /www.school-for-champions.com/science/friction.htm
®  http//hyperphysics.phy-astr.gsu.edu/hbase/firct2.html

122

Rationalised 2023-24

)



egfH

o e § S9! b9 T el § R

el (M) TAE B T 87 we

I = HI A TYEr @eEeH (&%)

I SfEN AR STl qOd Il =l Sl @

foF oveh <N W HE A Tl YE: TSN

g1 HT E M S oid § TR i et 3R
T @ R

3 epl-fodt =1 ©a Well el 39 T

o e faerEl % el W ug S E S e

AR 39 o Toerfedl ® Ywsa B@l

el W U W99 gH W S§ faenel #

O @ = w1 € fF SHoh wed i whig
faemel 22

A H TAR Sod H THh Hewqul e
2 TH W W ek % § 98 BEH e
F T WR R T fafu= ywR
et e Ted B

3T STH-UH AR 3 arell &afal @i Th
gt TR

o fomme™ o Hild we W emd sigd,
e, SRATEH SNfE o =50 i et gad
(fe= 10.1)1

w1 Y IO Bl 22 I8 Th W ¥ TR
M q% fohd R TEEdl 82 A i gq hd
g1 U €2 FD eatE SE bl STUe Yo A
el €7 39 oA W ' UM E %9 W W
forem—fomel =4

fa7 10.1 : o T 771

Rationalised 2023-24



10.1 A shiqa a&gatt grr S it
?

foemera & 98 #1, 99 99 7 W E, g
fEu) My FE SIS FW B2 W@ e
I F W@ S A 3 YA TR QU FA A
30 Shitd Bl g 39 Y Hehd B2

framaarg 10.1

framamarg 10.2

W H1 TH Dooll oifonl 38 fox 103 o
feEm R s Ufgd dfew W EeRu)
SR q I WS o e | < Uiel o)
379 S o Boed il T o9 § § Wig H
g AT BN TR HE @ G A 82

1 &S 1 Dol T Hl &2

Hlg S T T (96l TH werl) o
24 Torell Glaememe T T 36 YN TeshiEy
o o= forelt <ar &l 7 YUl o 39 | foredt
B W e WY (fo= 10.2) | 31 SAT9HhT HIE
e GAE TSdl €7 wiE AUl HSREl i
i T 1ol STt ¥ =Rt f@u) = o
O T S B B2

fa7 10.2 : T 3oct FHSE W 92 AR g

e W M 4 B ¥ = mike qen =
AT & @A I8 T AW Tl | FH
kg fiferal 1 o9 ofe off waft gA U
??7 9 w2 A 3= BT 98 2 q9
0 fi o g <faw) o o1a e st
T ST HT U B2

faa 10.3 : @e & Boct & HYad (pluck) FTI

e WA | AT e H g © T TR
%] W IO e feafd o SER-SER A ST
WS e arelt T 1 HYT Hed E1 96 HH H
qd T &€ o ool &l &iud (pluck) &
€ o o= 9 EiE W Bed © al Tg e
2 3R a1 Se= Il {1 W Tg HYA HIAT 9%
T @ © d wa §% el S @

fsrameag 10.3
¥Ig 1 TH oAl ofifeul U F® wid

Sifetl T T e 9 9ok fRAR W ATH
Fifsre (o1 10.4)1 F1 39 &afq T U
&2 oeft W YA S| Hifee SR qd 39
TR AfQGU A AT At FT H B
WA I &2 Ulell W YA: ST Ty
S 1 T 1 T T AT T8I W B
T 3@ UM B2 3 el i Ushigul Mg
Sl 1 Udg W R uRedd dEd 27
39 39 IREdA 1 e T Gehd 82 F
TY I o Al I LG ok WY S h
HIE Hora fherar 872

124

fam

Rationalised 2023-24



ROt 10.1 : GTEAT a4l 3%

HYFAT AT

EX| EICRE| Wi I F6

e Il SHIHE AT

1 Som T SRI/AR

2 | dsen i fereet

30 | | e
10,4+ T ot o 7 s et &) 4 | ]| e

J [P I

T YhR B <@l T Saeaue oy eafd 6
I Ll ¢ o feufaal o A oo e e
Y fe@E ? @ g1 afed sty feorfaai |
3T M (amplitude) 3 FH 21 ¢ 6 &4 TreE: ST A (), Ye 9o
S® TW@ T A AN, T DI F Ty & ) qon e 39 @ A A
FT THA B FHIE: AR <9 o oW WM W awt S|
RAaTHETT 10.4 T ATEEE bl Shedl el A1 SATEd foRA S @
(fe 10.6)1 M MU 34 THR & FB 34
TS 1 T @Ee @ AT ik 369 A % A T §7
T e THaW AUl 39 oY TR Y ot T AREA T T T
it % o @ off o "d 2 (F 10.5) 1
T GEEA H SSREU SR $heh ShEHM
T ! Te=Y|

.....................................

fa 10.5 : Twari
guiferd areesi 1 Tk g ey SR S
SHUEHM 9T 1 U FS IIR0 IR -
10.1 ® T T €1 9 "ol g H i T 10.6 : o 377 TR

o
N
a1

ili))

Rationalised 2023-24



gy 10.5

¥ o 6-8 ek A fag efifeiu 3=
i 9 R fR 7 % 7 & 96d &R
T 9RE| o1 T UfFe dot Hell W e
W UF oF A€ U W & hiforg| 9
Th GES wa Gl T8 AU Sl W
(fa= 10.7)1

a7 10.7 : S&1 @M

o en fedl awEE, @ fgar, & AR &6l
g L & d TH ohad R Wi & et
g & @ B aqd § wegel 5y ko
F T IR 3 QP A o hud W S At
%1 e GId 21 TH YRR 5 &W fedl g
# foel W e Hd B A BH ohad
foeedt 1 ofrer &1 & gAd e wequl 35
F e g B

9 BH died © A I BER
IR R hIE 9T hiad
Bl €2

10.2 AT (AFEl) gR ST &

FS 9T I SR W Sifr A1 A MR 3TEl
IR 1 TE o wifewl FegER (10.8) ST
B I T he WA@Y T 3MIh! FB HuAl
1 I Bl B2

Aal § e aeRdd s1dl she (larynx)
g S Bl 81 S Aol W we W
U dq Th HIR SUR Kl @ifw St frerd
g Tl g3 Weld eIl B IER HT FE A
AHIS FHedd &l g TaETell o ST R W
eIl €1 Shds A %he oh AR-UN & SIeh-dq
TH YR A9 e B foh S9ep ot o 99 &
e o fau & geiof fad ot =it @
(fer= 10.8) 1

fa 10.8 : a7l 9 aRFA|
S HHe a1g HI FagEs o 9 @mwl
fehterd ® df aTeh-dq ohfud B ® foed et
SO Bl 1 areh-dqel @ St AreufvEi daei
HI T A A A FL Thell & T AE-Aq
T TU R T B § 79 ek #af7 R YRR A1

126

Cl)

Rationalised 2023-24



SHH! TR IW A A ¥ o e € @ &I ok ATeE-qq3t i oleTs SIS 20 mm Bt
aE-dg A SR W T | M W 21 Afsestt ¥ THET G T 15 mm S

arh-dq fohd TR w1 FW 2 g1 Tdl o a1p-dq 9gd B B 1 FE HRU
& o qoul, Afgensdi qen s=ai 1 arep eat@r
sy 10.6 f-faret 2t €

I G Hi W FT A UfgAl el 3
Tl B TH T H FW W B HH B 10.3 tafq7 g9 o fau #regw &1
AW 379 TF 99 F A (M) H JMAIHaT Bt 2

T EET [ 109()]1 S Af @e
#1 ufgal o w9 g Hewl Sl @
eaf Ieq= Bl 2

TH &S o IhHe fogd Uh Tael ford
T B1, 1 e 9 ot 39 39 TRy FerarersT 10,7
1 T Fehdl B BT hl AT e ok

9 3T F© U W Gl 0 ool Tl JohRdl
€ o MIRT TRl YT AT hl G Tl €
IWeh UE e AU ea ohH TEEdl B2

a1 o 10.9(b) F1 i THTeT o Bl STg 1901 11 H1 T fer Sfifore) g
% d= @ T T ek sft g e % =@ e B T O v e
WW—H@“ﬁBﬁEE@WWﬁW TF@EIWT?@'Q‘EFWWW'Q?
@ 3 @ S| A R e 9 5w ee e

R fFdt W ‘T BE' G TABHE B h
fau wfeul = &1 =@ =aFgEs g
e o o fe &1 oo B 9 9
F THSTI T AU Y Hi e o
! @relt Se W T X WEe (o 10.10) 1

() faa 10.10 : a7 =R & fo7Q@ ATeqq FT SMFTIHAT
fa= 10.9 (a) @or (b) : AFE-AGA FT BT Al gldt 81

eqfq 127

Rationalised 2023-24



s i &t R @ 3ol e & foe
o ifSw) freme & 9 9y #1 g 5N
Wiegd gU =S &I ME il gul

w1 ™ o 9 9 96l gied W s &l
Wi il & S 72

fiTee &1 T g ° gy F @
T yad B S 82

1 M9 G Gehd B foh To o gem? @
e Hua ¢ fop freme o o/ &1 9461 w9 g 3R
W& H1 Yeordl w9 eF § HE Gag 22

arede |, A a9 fers o 9 9l oy 9l
wf T A At g wE g A A @ S
TR RO TE B o Al & G (Th e
Y 0 S §M) o faw g wed =ifeul S
foret 7§ @ AR T A F @ S R A
el Sl € o o o fafa 82 ety frafa o
Hafa &1 8 Hehdl|

1 At 5ol H TaEfa et 21 S 76 H

fraraarg 10.8

TH dcel el FH-°d Sl 3H WS
A W 9Rul TF w9 H U SR A i)
e 3O I o+ faU 39 S W v H
feemeu eom Ew R =& acer O < &t
AR I T FUI 3T FHE HI A B GAg R

faa 10.11 : =af7 5@ 7 FaRd &7 g

gagHges P (fo 10.11)1 (Fdsh @
A AYFH FM R AN T F) | F1 3
T w1 A G U B2 A SEY vl Herdl
g T «af %1 g=ror 5o ® 7 g @2

3TRN < g qen
IR STel & 3T
U YR T HT
STEH-Y8H 91 Bl

AEC @ AL o o0 eat Sl § oA A

F THat T
frarwamg 10.9

Tq W1 Tk HieX Whdl A1 €1q &1 Th ol
Tg AUl 3T TH R A 30+ &H 9
T R WaEu v i § @ha & W
R & ¥R ¥ T 9 @EEIH I FHieU
(fe= 10.12)1

faa 10.12 : =7 X ©het 7 THT FAT g3l

AT WU HI AN T UW 82 A
3M9-T9 @S g s § gfew f& = o o
TH A H YA U2

128

fam

Rationalised 2023-24



3T 9 HM T RS A UG HI TR
Tt B % Th R W W@H qAq A9 1 Hi
T TR & wl=d o fau &8 w1 off S
fFarehed ¢ Thd & (Fo3 10.13)1

fa 10.13 : =af7 319 g9l & G=ROT FT Gl 81

T 3@ T waf @kt a1 o1g | 9 wehdl
2l orqa °, st fed off S| § W
Tehdl 21 o9 Tk TARSIH foharheld g 98
<9 Hehd @ o el eIt § ot 5 wehdt @)
A T gC fEel SelihE wi A% it
(fe1 10.14)| 1 @9 %e Ghd & T @i
o | ot T R e 22

T 10.14 : faeit 2w

3@ qF T il fF U a5 st
ST Y Whdl © qel e TR weam § gl
feenet o Hafd & Wt 81 g8 Hiemw 9, g9
T 3G HIE A e Fehar &1 TH A i g G
4 €72

10.4 &9 &7 Ht Y HE g
g ®

FF o GEd 9 i SR HA (HAA) S
B B S At THE yaY e ol U8 TH
Aferert © TRt ® fores R W U qaelt arfd
foroett =it %I o) HU q2g (eardrum) gd %I
TIg T Heyul % wdl B g8 S % fog
o &0l geg F FE @ ©, AR o & fes
FT Teh FU1 Y28

gy 10.10

T wiies 1gar faq o1 fesan wfifsmy
Ther <1 fa wifen) fesd o T R ™
TF @S % TN I A AR W TH W
&+ Toeod 9 Y AU AT WS o IR
@ = A YHieid o 9R A1 U= I
FEu o e i 9@ fesd & ot TR W
“gl, g dem ok faw wfen (foa 10.15)1
IfEu for o= o TET 1 A1 B € S
% TH FW AR T Hb I 22

fas 10.15 : 9 928 & FH1F HI GHFAT

ali)

129)

Rationalised 2023-24



FUl YeE Tk AITd WS hi e oF THH S
21 a1 % FFH FU U2 hl Hiud FW © (Faa
10.16)1 %9 92g Ul i A HU (inner
ear) 9% S d1 1 &1 W Gohd| ! AiEISh d%h

gfd Fehe B del Sel i G&A hl Sl
1 AMETA Fed 2§ g H BT § A S
21 TEh Hehd Hz €1 1| Hz & T <oH
Hfd Wehe @ SN Bl T AR T oa%] Th

I f&o S ?1 39 YR €W A i GAd B

a7 10.16 : 979 & (F9)|

Y weft off oTR &l | g e,
Tehlatt A1 HeR a&] Tl Srert
wIfewl 78 Ui 2§ i &fq gg

Tohdt & e g 1 i w8 @

TRl 2l

10.5 hYT 1 AT, JATadhTA qei
g fa

&0 WM € T fRdl ovg &1 aR-aR SR

TG AT S99 Feal 21 29 TG i e T

ff wed g1 o9 fusell wensti § <o Tfa qen
THeh eIl o 9R § UG b 2l

gohe H 20 T [ FA T A THHT A
F BhI?

IO R Al a%] i s Wi o
A 3 GuURfed eaf@ ol Te=H "ohd &
I HY g F Ul 22 39 U I8 SYev T
g f& 3 wfml = wwR # E w e
Hd Fe=n o wE ¥ w3 9 T 2
3T qen omgfa fwdt waft & Hewyel o
g1 9 TH At § SR SRl qen gt
o MR W IR HT Thd 2?2

Yaddl del diicd
fsramerera 10.11

T U 1 e 3R T =4 % "I
wifsu == R oW 9 fram & R
W THEU 3T g A Hl gHul oAd
e | ¥9= ¥ SR ¥ 3I&| Hifee

fas 10.17 : gHiwica &1 g H9FEA fremq
I 79 FXT g

130

Cl)

Rationalised 2023-24



qar fR 9 Sa= s & gim @ frdt s=a #1 @t FT o TF ToE 9
il W SR § o w@ WA FITCY 1 377 FB =R €2 =A@ I A
Afus v @ S 2 TOH w9 § Yoo g, R ot 3 e T 2l

o1 i & R & 29 g odieE & oTeU <@ 3 W R e €

et X foenfua =it 21 g 1 foem F =fera & for 00 st

il & S99 & T ® " T W AR 9 =
e H gadAdl 3Heh AW W st i 2
el 81 S TR e o e Tt e okt deorn a1 AR w1 e

sfus B T q@ TEh BN I A Fdl Bl AR o w1 ergfa e € @ ed

i I I I ot A g e e g e

IO M He B @ :
i e o e W e A o T d 89 wed © fF e @1 dRE wH B

g 9 IO hifsul o1e, g feerfaal |
T F Al o STl S garl Sl
o fafd § emem sifues 22

e i Yot eafH I HE el HUHl o
AEM & o o HEHAMaE g1 S ok
fore, af smam T 8 SN @ Yeord 4 ok
Tk | 9 Sl @1 eerdl shi Sfdee (dB)
e § e i ¢ e wweht fafe= g
pe 1 = 1 2 O | ) e = T 1

FAA 2

HHA Y9 10 dB
R FHpHEE 30 dB
= S/ 60 dB
IS ERIGIRI 70 dB
Ifd el 80 dB
80 dB ® =if¥eh Yo ¥R ¥R & fau s
g R

1 Hl Yoerdl sHeh ofEH W AR St
2| 5 forelt ohftd oeq 1 @M Afues g @

TGk g 39 AT Yol Bidl 21 a3
BT Bl © @ 39O A §e B e T 10.18 : ST sfT %7 arRe FrefRa 2

=T ) 131)

Rationalised 2023-24



IR0 ok fo, @t wR g ¥ shfud g €
ey T8 F9 R H1 eaft SO H 2
@ R, @ w1 emgf stfuer BT 2SR
THfeTT. Sifeeh AR @1 At Se Ht @ (Fa
10.18)1 T&ft =9 dRe i eaft IO HLT ©
ek I I TETS 1 dRcd He BT ¢ ey,
I T TEIE TG Yol € Selfer uefl & et
qdel B

31 yfafed a=dal qen Sk hi 3Ters GAd
€1 N AU SR e H HIE AR T E?
T MU FE Ghd & fF a4 HI M@ HI
g %k 1 e H g § e 22
HEFIA: Th Hfgal i oG foedl geu &t
aTue SAferk ST T qen sifere e B g

10.6 %9 qYl 1%y safal

T W4 § T Al Soq=1 % o T ed wh
UM o] i SAEYFhdl el 81 1 g gl
HUIHH TGS I eATE G Fhd B2

e 98 ® foh oMIe 20 A Wid Wehs (20
Hz) ¥ %9 3gfa &1 a1l 9ma & g9 T2
Thdll I8 HE Thd & fF 20 Hz ¥ %9 g
*I A TEe w5 Ggfed T8 i S
Tehell | TE eafal Rl A% HEd 1 SER A
20,000 sHod 9fd Hehe (20 k Hz) € Afek
smafa w1 eaft@l ot 99a ®F gR wgted T&

FB g 20000 Hz & 3ifyss &1 smgfa &t
sl ot gF Thd €| Pl °H I8 & 2
Jfeasdl S=d 3T &1 &afq = H arelt
Tifeat &1 3w #d € N9 F9 g ghd ©
S A T T T

ST O W @& (ultrasound) SYHT
St fafehcd o6 & § oTieh qHEAeTl oh STIEYN
wd e @ faw W@ e ®, 20,000 Hz 9
ek 1 M W wE w4

Bl oTd: A &M o faq 97 &1 SAgha &
TE (Range) T 20 Hz ¥ 20,000 Hz %
21 391 @1¢f T © foh &} et 20 Hz - 20 k
Hz o <= &1 ergfa arcft eafw=i & g4
Thd 2l

10.7 9T 9 GG

T 9 WX iR fafam yoR ) aftEl g
&2 0 Al wed gas Bl B o et oot
ATl H TEAM 22 o Al AUh gEs
AT E e PO =Sl T e

TE ST er g-vyee | fiur &
I @1 21 0 i e | e areft safat
gER Wdld Bidl 82 A1 SRl 9@l qe Thi o
g (horns) &1 sl 3= ot 27 39 T&K
w1 @ afE w1 MR FwEd 2w H AR
geft fornefl T W A A IO B Al A
I T H?

TN AR MY Al & s w1 AR
o 21 GER @t 98 T S FH I GER o
2| SRATEE gR Icq= e R waft wgel]
21 (f9aR & R gR1 Seq=1 eaf off geer eaf
FEard 21) afed afe gifid e/edd gaa @ 9,
@ ot F A wia ®W?

10.8 taf ggool

T &1 YgU0T o 9N | Teel ¥ € Sd 21 91
o eraifod i qen woil w1 Sufefq arg ggwor
FEAM T T R, IR0 H TAfuw Aql
sfaifed saf@l il eaft gguor wed 1 @ A
e YgUUl o FS Wil k1 GEl o Tehd €7
e YgUUl o Y@ HRO €, Sl i e,
foemie fem wer@l &1 wew o wimfea ®,
Y, AeeTdiwt Rl R | %A @ Gia e
IO F GHRd 27 S EN H et U

o

fafars qen Zifoe e, TR o F® I

132)

L)

Rationalised 2023-24



(appliances), X (Coolers), aTdldehcich, Tt
w7 g o o SwerE )

w3t yguur &t F w@hEl ]2

F M WA ¢ TR uRew # et Wk
F IURAfd e Wred daEt gHeed @
FRUT 99 Ghdt =l e, sifa e (=4
WA-919), fa=an qen o 9gd § @A daet
faepR A -yguur ¥ I B Fehd €1 R
YeIcl taf oh A H @A dred AR i G i
&I ST el TR ®Y W w9 € W

w1 yguu Hi Hifiq @R & I

@i & fEta w0 & fau g9 == & g«
W e S =R 98 9 R s wewhdl

2?7 Uk fau agEml o g5, FaEw ok
aredl, SfEnfier mwefial qenm we SukOn o
LARMHh 'ﬂﬁﬁ?ﬁ (silencer) IGRIGII T*‘ITT%'QI

A &5 o eaft yguw 1 kg fafa
fepan <1 wehar 22

i I HE Alel hAhardl &l AT
gl ¥ R Guifera &M owAfgul s 3
FT o TN R STEET & | gL wenfid
AT AMEU| WETfed a8l o B 1 SYART
®Y 9 ®H HA =@ifenl fafasm den g
e i =t w@aff Yoo w9 WA =@ifew) eafq
YW o BIfHehReh JHMEI I HH HH o g
HShl qUl 9ol o AE-UH U T e,
g8 & wft s ow 7 we 9w

gau &fa

qufean s eifd i for foret &1 et @, 9 S 9 gt 21 onifreR sterekan (disability) | feRdt
SR, e A1 Y o HROT A T HiSH H01 Wl aTet S=Al i RIS @A H AALARA B B
T T=d 3T T (Tohd AM91) h1 WG FT JAELIA €1 ¥ qryeh F Gohd &1 ik aeh e gaon
o gRuTHEEY faefad gt §, Tafely e SRl § TEd "o i areh v off ool 8 FeRdt 21
STENTTeR T/ TN fiTeR 1 ferrall < ST axfeured safermel o St sl TOTl § YR i Tewe o1 T 21 s
efeuredl oF @98 o aeRy § GUR oM o oy GaS ogd 9 R Hahdl &l

133)

Rationalised 2023-24



%gaﬁagﬂggigﬁ

;
ag‘

AR = G

et hud A g8 o gR S Bt @

S A-Tgel o ST gRT A Scq hd g
el foret e (T, 59 1 W) | HEa g 2
g frafa & gafRa 7€ & gl

F0l UZE Al o Ul i SWE HW Bl TE T
Tohdl 1 AfEdsh qF 99 34 1 3@ URRA K HE0
Fed R

gfq Fehe TH A1C el A1 Al HI @A I hi
gt e 2l

A i T (Hz) § =k & 2

U H I T e g €, et sat @
Yool Bl 2

HU H gfa Ifek e W dRed sifum g @
AR et erfees deur et 2

Aft At IR wEerd <
sreaferen a1 Srifod At et yguul S el g

st gquur Oeel o fou wRen g Sa Y
Tohal T
S @M Y{EU & FAaH HE oh FAE Hi =feul
O UeH & fFAR qon o WMl W U TH 9 wfq
WEWOT i A feRAl S Fehal B

1. ¥WEl I g
eaI Hed B Fehdl €

() heet o = T o
(@) ad 29 |
(1) A s H
(%) S, g qen | o

Rationalised 2023-24



H+q 9

10.

11

12.

13.

7 & @ forg o1 eaf™ &1 g a9 e h1 qEAE @

(F) B ASHI & (@) B ASH hl

(1) &9 H (=) @fegen i

Frfafed weml 9 98t ®eM & 9 T 9201 Tad % & 9 F R R amse

(%) =i fafa o wafa 91 &1 Sl (T/F)

R N T I CI e e
Fed & (T/F)

(M) A T H AW Al T A A 7 el 2 (T/F)

() HHE FE o T g F1 W 20 Hz ¥ 20,000 Hz B (T/F)

(F) & &1 oAgfa oot &8 grft aRa a1 € s g (T/F)

(=) 3yeifoa =1 Ay waf i g1l sed 8 (T/F)

(B) =AM YU ST FIAT ST ST HL Fehal (T/F)

3foa vl gR1 foaa Tt 1 Ufd i

(%) forelt o SN T <ol H 0 FE | o T we Fed €|

(@) el S g fauifta =1 S 21

(1) g w1 AEE ]

(%) sraifea eaft i E

() a1 T deor ol i g fuifa gt 2

Teh SleTh 4 Wohe W 40 SR SIe HIdl €1 THeRT ekl qel g Hd shifery

T o 39 U@l ! 500 HP9A Hid Yohs ol 39d X 9 hidd ik 8 3Scq=1 Hidl
21 HUA H AR TohaT 272

1 STl H SH 9N Rl TR S At Seqe i o foru shitd g @
(@) elas (@) fgar  (m) «igd

IR qe Hiftd | & R 22 F FHef Tiid O 59 Geha €2

O FreRel | eaf Yguer o Widl 1 g Sy

Ui HITSY fof waf Fguor Ae o foQ forg wehR 9 BT 272

9k W1l T HehH @S wTed €1 3% Ush HehM Ggeh o fohR W qell SO0 9
T I TTedl BT H A 1 TEAE HA T R | ST YA Hiel- T il AT Hh TiE
T A 7 7T ST T AT hifeu]

e AEAA H1 T SR qo1 38 HTd FT ST IR § AR FHifr)

A | afed den Here T e Tk THA W q 99 9O g0 W ufed g 71w
dfed veel @ <t @ qen e 1% | A S €1 9 MY ST S Y Tehd ©7

Rationalised 2023-24

135



faemfa afirm - fRamrey wa i@

1.

3T fomer o Wiftd et 1 FET 39 ST & o Giiias 9 o e R
ehdl &1 AR R T G ST 7 I o 37 9 o A fafa S et e
T THF it el 2

I 31 HE G 77 9o A 3H FHE ¥ Ay iR @y % o 5 Y
EEI

g IRATE Hiiiasl qe 39k g ST ST aTet SreEEl St g aAEt)

T T T TSI qe 9ok T fa TR U U ST S99 g1ef i 79 HEi
W G R 1o fordlt fis @ 39 um & o9 i eTes foR den el & wRi eIk
@ o fau wfeu) 399 *few foh orl oF S i &l %9 e 719 ¥ The | 36
IY AT el o SIS HT UM F SR FY H A ok fow wfew (o
10.19) | 51 319 TSI STE TETERE 1 waf G U 87 376 39 Tohamhaird & ad
ST T 1S 1= T 2119 <l o I @l Bl S 39 T At g Sl 72

fa7 10.19

2 faetT 2ol sl 32 fo 10,20 6 wifa wEnT Sifsw) giafea s fw
T T HY G T q1 Tk S H B W1 A H ¥ foRddt T A1 aer S
1 o1 il SAferd 39 g U 22 3w R fhad o sl w6l end 3w R
o TF Y SIS Gehd &1 39 VeIl T e Ry

fa7 10.20

Rationalised 2023-24



,

i s1ET den T8 FHen W wEd Hifeu)
39 T JadmEe W Fara fawe W SR sifues oo Y 99 ©

e www.physicsclassroom.com/Class/sound/soundtoc.html
e health.howstuffworks.com/hearing.htm

6. T ASH-YSE H VIR YSHUI o Hidl i TEAMl STq Har-far, s qen
weifgEl @ formr famet wifw) gems & iR yguv 1 s FeEfa w3 gt

qRq | BSUEE o e TMoIpUel AW Tk 9oA femenl €1 UE wgd § S
(etfaf3meRt) den areg (31 derrat) ot o fou ufag 21 ot wem saee S
T T Il B WY, FEIA, g SAfereh SMvEdeth ol fohel o T gR & wg
feord U TR 1 39 TR o A we ffvea fag woenel w6 aiferal @ s safq
SRR () B € R e ww frerdie g et % i farg W feerd frsht
M R GA ST Hehel B THHT T Teh <dle1 Jollell o &9 H 1 T o) afg i
GRERHT fohel o STEX i3 WEHT gor=d 3@l o, a1 [eg o A T M= fag
W AiferE SSar o qen fhet & ofiat 1w Harfad @Al @ Gdeh @ St eff|

Uccacidcaci

™\

\

Rationalised 2023-24

137)



fagn ¥y & i TEE

Toh AT A G9ad: YR I8
=areHt <t B T e wrel 9 fRe o
agd WIS 1 7 Pl W w ST
Sd € T el el o ferdht o wifers v
i TaE 2?2
e TEdl € Wra ek ® foh S ugref o 9
T farga o i yeifed M =d €, o fomE o
gaeis (3790 dIelh) B R1 THeR fawdid S
T U W s fogd ¥ ol emErt 9
Hefed et 8 2d, o T o € =i B 2l
FeT VI § I8 W9 & oh forg o g wered
I 9 faga o & yenfed g9 2@ ® O &
T Uk U (tester) SARN o1l ST SATIH!
7% ? 6 30 gifvea @ § 9wl 3 g
fohd YhR HerIdl ohi oft?
T <@ o1 o urqd S dfen qen ugfutem
fogd o1 e o%d 8 St o QY S W,

e qA1 Thel fogd &l a8l &l
dafy, s1sft T T o Wwifad (SRX) H
Fadt 9 gl &I Sg w1 o S W sreen §

9| Aferd 3ol % W<l § R Bl 87 I 34 o
forgd =Te hid 2 MY o il

TR T A ST T B

oed ® fF T wEm wd g

FHeft ff g= a” (A) SrYEr

S A gde (3aek) 9 faga
amafet T wEH =few) 7=t
gemu gsft framrerd
had faga 9a &1 & ST

T =METY

11.1 =1 5o faeg@ =eq w@ 22

Ig W9 w o fau o 59 oW ° g o
YR I Yelfed BF 34 & o1 el 'W s gudifers

A =Terh

fa7 11.1 : T qRifaA|

Rationalised 2023-24



(for=1 11.1) &1 94T T Feha B1 UMY, 316 BH
Yol o TAM T 920 1 IYAN F| FOAEE *
ST & § U8al g I8 o Tl &t R
9 &M@ #X W@ T A AL

frameprera 11.1

Hodifars o o0 1 &1 WX o fae wh @
T Tyl HUEUl TE hAd § WO T
R I B Sl § SR ded | g S
=ifeul qenfy, At sca < &l e
3o e § for wuitfes e T W @
21 P Y U GwWifd HRUT Fdl Hehd
7 91 I8 §9d © TR ai % g Rt
B 1 9ed WIS B T B, AUl U oA
THR B T B2 W9 wifSC T Tt gaem
#9 g€ € T T AR AN " G A
FY T ? df dod HI 98 fory) 31e
Site wifse fr godfes w@ T w1 R AW
& afz 7 o off wE T W w e a
Tal w1 w_a i)

3 YR & Gudfers Teftaifd & e o
q TEw ST faf = sal &1 uhe e R
faw w1 gFd B

(Sarat:-3797 GeHET wt ST #d THT
s9S arl & @aF G # FHad Fo & g
stfirw Tl 7 FUT o7 d0 F T AT
vitwar & gare & smaTth)

framaarg 11.2

JhR Theh! T2 Al o TEd a1 WS o
FS TIPT UhH Hh 3¢ UM% HU| Th
TFRT | T 919 o I o aUe Hiq
W@ 71 fowen Sefem) otm wudifeard =i 3@
TFRA o FHIY TR Ik Xl 1 Hig o
W W s ¥ (foF 11.2) gaRu =e

fau fF A fR WER 1 cm ¥ @ifaw
T4 W T B dfeh sH & WU-WY 9 ThH
T A TR off 7 R T Gl #
oo e B ©2 A A H W@ A fawan
feId 1 <o 3l ©2 Hig % W a1 ok
i 39 Yook A1 &1 =ik § | g o

5 @
(@)

N—

! (

I Tﬁﬁaﬂm

fast 11.2 : g & 9 s7ora7 fiver 7 forgga e &1
wIeror AT

9 FOdfers o I O o6 = w1 59 o
T faga M i yarfed 8 a1 € af Hudifens &
ufge qU e Sar @1 uRey o foRE om yenfad
el ® aU dod <w B Sl @1 5 g o
foga o &1 399 ¥ Yalfed &M @l a1 i
Hodifarst o1 9ftue qU &l BIa1 qe ded & T8l
Bl

¥ fufel o 59 & was g1 | Jft gag
e ghdl & fF Soa <@ 7 @t A
11.2 % off 8 "1 21 THHT F1 HRO @
ekl &2

AR AR T R ded @ feR@ e
yalfed e W o8 e o4 g1 22 foRa o ok
S J9E o SR ded ] qq o9 a9 deh
TH gt diw 8 S ©1 aerty, 4fg gigy o
fogd N oel @ @ dq TatE T F 8 IH
FROT S A& 7 U A 39 AE A AR
fop forell oy & for@ o gda e et @2

faga yrr & TEEtE g9

139

Rationalised 2023-24



Tafy wiE gl fagd &1 =e W ghd ®, W fRATReny 11.3

Ig G9d € foF o urg wt wifa e @ faea
1 AT A L a1 Bl FST5eh ShRoT qudfers &1
gy At g e S € Afeh R oft 3o genfed
fod oM dcd &1 W HE & U goad @
TRl {1 N TW HE T S WOAfES S
gehd © S geel O Rl ot Hgfaa Y HeR?
Th 3T GO oM o6 foag ema foega &
o Trdl o9 9wE o1 ST ST HWehd ©1
AR AR B FoR TR uR gaeE que Sad
F €2 5 fordt ar o TR um werfed gt @
T IHeh U W A g§ W F 996 Sl
27 faga um & 9gd god eF W ot gawme g8
¥ fagu @ s Gl ¢ F TH foR O &
JARI A BT ITAN Hich s GO o
gehd 1 3T fohamehel 11.3 §N 9al ol

3q fos 11.2 o S9dfers o faga dca o &M
R LED (Y1 3&sis e@e) (o 11.3)
%1 YA H Hhd €| LED god foe@ om
Fafed BH W ot < g 2

LED & ¥191 & dR 9 B 1 3 aRi ol ey
FEd 1 T dR TR T 37U &gl ofel 2iar 21
7% e fF LED &t fodt afaer o Sed 994
THH o R Kl Hed o9 & oM A 9
T B AR H Sl ok Hu T @
Sied €l

fa7 11.3 : 9 LED

it &1 @ren fefaan 9 2 frefam 2 w
fos ° 39T o ER & foRa-ar & Fs
TR AUl 2 & Wi TH B gahd G
MEq| 379 qR o TH s R Hi ol &
T a9 Sifgul ar & S fR =l
@A Big JNTU AR A1 Th U Thel
A Sl & TR A @ Sifgr (fem
11.4)1

fax 11.4 : ©& 37 qEife|

AT AR o T il 1 o % fon
T I TE HAE| GIhI g hl Ra 98T
fe@MT =fEu| 3M9eh], R o & Tdsl 9l
o GOfes daR @1 o™ 39 Hudfes o
ITAN hich TR 11.2 1 SEUSTI I
Hudifers o s i &6 g & W@ o gan
& Ul geshig g2 | faa fa@r <@ €2

qudfers o faR &1 g & W ¥ T
fepfy) S UMt @ gy SR diwet
@Ry 39 e i o= gell od 2
1 9T, ISR 9, Y, VB SAMMS o WA
TR (TF 5 HT YA HH o qI=d
Tofers o foRl ol ST § &Rt den diset
@M oevd IR @) | goe fefd #
g o gusa ¢ fagy guid € sreren
TEl o= Ueron i 9Reh 11.1 H 3ifera
i)

140

Rationalised 2023-24



R 11.1 GAIOT®/EH qeTE 59

a1ef

3

Jasg g fasy
Tt ® e

ATh/EA ATdAh

g w1 ™ 7

SIESIRCINED

3 T 9

FrEafd 9

Bl

Rl Il Il RSN I Bl B ol I e

_.
e

ot 11.1 9 89 3Ed € TR 9w 59 foeq
% GEh 9 F9 € w2l

& AR o @ad R T
T HI T W € HE T R
3ok o9 § A1g &, TRell i 6
fo a1y for &1 €9 =ok ¥ R ST
7 off Tgr ® T dfga & 9w ag 9
@ o) yarfed &1 S @1 9% I%
S wTEd © TR @ e ereen | oy
farga =1 €19 =rere et @1 g 9 uRa
Bt il ft T S s € T e
E9 =Tcreh! i Al B W S
Tl ot favm aRfefar o
3 o 9 foga i yanfed gH
| T

e | foem aRfeufal # sifuseier oered
faga oM 1 =Ter 9% Gehd €1 T8l SR ® fR
1At ! Tetehl ae fagariferat oF €9 H afiohd
I T ITUL, 3T ikl (YATehl) Tl g
AT o 9 | arfiehd A i T A= <t
St 21

B el o U g foR[a =mem o1 Wl
fepan 81 MW 319 SRYA <ol g1 e e a1
e w2l

frarerag 11.4

Th @o9 a0 g@ Wiies a1 WE oh
TFRT B T QA 9™ oh TEE ok e
YA ST ARTUl 9 TG oI 1 TTH
foamera &1 JEeIen ¥ uw R Tehd 2l
(319 fFdt <O+ IHE A SRR A TG
Y off Hd o1 o Thd €)1 GO A
SYIN HIh T Hifew R gd S
forgd =Te shidl © el =&l g o ur
&2 o YA STt foga = hid 22 376
T Gh! WIHRY 0% Th 36 TG o
¥ =fe) R wdem #ifvw) 39 9r e
71 frehd freprerd 872

S W gd Wl | Aueh diod € df &H
THE HT A W B 2 TS fIEd Fw T
el T

S STt B e, g e, e, el onfg |
U B ® a8 YS TEl Bl SOE 3FE e

g wm & TEmEfE geE )

141

Rationalised 2023-24



o B FWehd €1 WiTS ool i el Ae seH
ko &9 9 faeme gt ?1 sdifn 7w S
forgd o1 Gl BIdl B1 3ok fodid, emmga Sl
0N § K B o SR BN ek Bl el

Sd | oSt 7 o Wiehfas €9 9
faemm @f oaur 9Fe @rRed o
fou enaeE g §) W, A @ S
1 FAsh o1 A 71 TEifT B S
el 1 (STANT) wet off el wred
T Yl el ®Y W TS B el
ST =M

T }@1 TR S9 WUR0 @@ & gd S
H Ser ST € A 98 39 ST=91 Treish o <l 2l
9 B W o Qe B W A WA W OSeH W
ZH Wl o <4 22 38T Al e

et : TS forarRed &1 shae TUA
A, Arar-faayfaames tean fedt
Ik Al $t 3@ @ d wRw, FAife
TN I &1 WA wfwfea R

fareramg 11.5

ddel o TWIEd A1 W o dHF WS
TR Ul T&F B AT I A H
T oh SR ST Wi 9RU| Uk TR
% AYd 9 H FO s g oh ™ A T
BRI T hi THART| 319 I gFh
% AYd 9 § Hew Al A R
AFIEEE S &R hi o 92 fHemyl dw
TFFA o A I B A G A ST IR
Hifere) wdemr Hif, o faerdt § | HH
o1 ferera e o1 =Mool © SR A @
| Ul 1 qROTE W e €2

foga =em & o SfHIe g9 oT,
&TReh| U vl o foeeE B 2

Sa fag@ u/ Tt e -faeas 9@ garfsd
eIt & A 1 9 U foerEd § wE guE Sae
F B2

11.2 fae@ um & TaEf® 999

Fel VII § 594 fagd o o 9 996 o 9R
o @ o1l F1 S T gl i G S Hohd
22 va o o et et -faeram @ varted
eIl © o T8 1 9 S w22 MY el
|

foramenay 11.6

T dHR Gl § WEYHgES HEd B B
fretfera) 39kt urg it AfE & T 9
[H H¥oh 39 W Tl o IR AU 3R 3=
Tw o2 9 Sifgn (Fodt 11.5)1 31 & Bl
1 &H SAANE Hed &1 (e HI DEl b

- —
/?ﬂ'l'g[aﬁ?ﬁﬂ
=
e T | FEA ®t
EXt EXt
" J St

fa 11.5 : 577 G fogd o ganfed #3A11

142

e

Rationalised 2023-24



TIF W AT T 6 cm A @l i
Fd ff o Hhd ©)1

fordt i o e o1 wnfies o el o
TH el S 9Rul S o SR e
T S H o fau, 3Ed TR s 9w
TR HERY HE A1 g oh ™ &l FD
93 fhemsul o9 59 fooa # soeeiel &l
gaRul J® gHfved wifee f weq @
TEl 1 g T AT ST F X © 3-4
e T Jditen iU Seieeiel &l S gah
2fEu| N AT Teleiel oF §Hig feRdl T
& goigel 3@ U €7 o g9 faeeH § el
®© gRadal ol qEEHe afedd &8 Hhd
22 e VII | 1) T TEEfTen aftedd i
TR 1 TR0 SIS

T 1800 H T foifew W, fafeem freed
(1753-1815) * ¥& <o f& afk soiseie
Sa H e Bl oa
3ok gl faeem 9
forgga & venfed i
1L I oS S
qeql TEgISA oh
AT 3T Bl B
STRATS oF gereet
9t & v efif
¥ e TERE W
Tl TESSE o Jadad S sARIE W
T 2l

fordl =ee faoem & fog@ om0 vanfed
TN W gEEte sifufeard Bt R Tues
HOEEY TSl W T % goidel o Hehd
g1 SRl W U o TEY <@ W "Wehd @
faorai o @ A uiedd @ @ed B TE
Tt stfaforan swam fohw SH ot faerm
qel goeRel W wed #1 3 ferE um W
T TEENE gAqE S

I F F® T wH K A

fear & =1 T wa T

aeata ot faga oM W @

T TR I TH S A A
TR AT § HTeT qo1 FRIfes o did o dR)i
1 s fAfee & feam ad suwt A 3 39
o femn @R @ et ¥ fAfdw feuw g
qudifars & d ol @mel R 9o T
T Y ¥ oF YR 59 98 99 ST @l
3T <@ fo o # T AR o 9 SR e
T W s 9 TN € &l R AR o AR
AT T ¢ we T T (R 11.6)1

fa 11.6 : 3] 1 =TcTHAT HT GIETT FHIA

S8 T U R el ofwed gem SR S
Yool o Y 39 fohamsheld i %E 9R el
I%H R fF & 9R oA i ¥ gafea ar
& WRI 3R & el ' s ol g1 S
swe T fo6 ae @ s @My @
Fiifer gHe1 IuAM forell aferm o fodt aedt =1
YA & ¥ A H TeEH A F fag
fFan <1 Gehal B S=H ATH W @i Wl
Seal Sl Teh U § BUaH 1 fHv=a fwam

IR fen o ge 7 33 wWEw ¥ g
feran on for o] T =mem e @ a1 =i

faga yrr & TEEtE g9

143

Rationalised 2023-24



397 U Tk fog@ o/ o ¥ T Tt
Yg 3@ H el 3Tk T Ag ofd
Iuok @i ot ard o fagm o wefi-sedt
W off B € f6 o @ fee =S @ ®
B € SR MY P I WS Y od & IR
Teaqul @iel TH YHER ¥ g T

11.3 fagaau

o] i, faerepe = wefee w1 efee qun
Uzl o fm frad =@eReR ' B qenfy afg
gHATEY T W™ U STl IHhHER WRd M
St SR IHeh A9 1 Hag Ia! THRER el
Tl 3o s Afected Hi TH YU TEH g
ff 2@ e S 2@H § §H b gdid e @
A, AR STAM ¥ TR TH I W SR
St § SR = & =il @ R o= urg
ge fe@r & ot @

T A & uffufeal § TR ug % IR
@0 UIg F W GG S 1 F ST S €
fh T o1g 1 Fa8 o FW TE o1 1 9
fope werR freifad & € Sl 82 o1Ry 3@ @
FHEh <G|

fmareramg 11.7

9 foramhamy o faq g6 SR Tehe qe
ST 10 cm 4 cm 9EST I die I &
wie =ifenl fRdt @==s da Y@ s H
250 mL 3Tgd St ofifse| 399 =/ &1 ]
T SR IR Gohe Hifeq| AfHE
A% 99 o fau SR Gohe faaaq |
FO I q] IeHNE 3T Fi iyl drel
T ™I I T ° WE ST 3 qE
o it GEEUl dd H = TH ol
& el 9 HAifad SIS 3R 3% HIR
gethe o faee ¥ garee (fad 11.7)1

I

dfd =t wie

-

Eqny
Tehe
ICKEE

fa7 11.7 : fagac etar e TRye

qRger § @ 15 e 9@ fora um
yarfed g+ el o1 faeem o 9 seaeret
I TET qA 3= AMYAh I@T| T 3TH
Y ot T H $o =R UM ©2 AW
T R HE WA I 3G 22 TE WA I Al
e 82 920 % 3 A W Al St

g 3 soeere Eaita §

dfd At e

fogae T o foramamd &1 & &
YT Yeell o Solaeiel i AId o
5 Y foRaTReTd &1 S| Aok
foaR ¥ 39 R 9% 1 Y&T0 Hr?

a9 HIR Fothe faeed o foga om0 vanfed
F1 S A HIO Hohe, HIW 9 Fehe |
foRiifsta &1 a1 @1 s S (dfen) ot &
HO IHAA W ARG TolaS i 3R Tehfyq
BT € den 39 W fAefyd @ smar @1 AfeA
fe@e o HTR o &7 HI Ifd hd Fe 87

T o 9 S dld I W W &6 7, 9HE
ST W R foerd W g Sl ®1OSE WHR
foeem | S SR ®A g3, 9% faod # I
fid & Sl © IR ¥ ufehA erdt Tt #

144

e

Rationalised 2023-24



91 A9 gl R =9 fompaewm ufeeen & @
SRS ¥ HIW TE TORIS ohl TAMARA Bl
ST B

T H dld KT kA Tk @
& e o) zafay s
fepamened 11.7 1 disl &

e % WM W HET Hl S
1 o2 o kUl i 9

GAIfSd ek fohanl SE e

F1 T W did H W TeH o

Hherd 9w 81 T

foera gm0 forelt w_ref W fopeht aifsa eng &t
R fefa & &t gferan &1 fagaaas wed
g 98 fagd um o THEtR 99E S Th
waifeeh WH STET 2

forgaerd e SUAT Woh| B S o g
F oegell W fRdt SO urg & gde wa
foeifyd & o faQ s&eT =amas &9 | 3I9An
foran sman © (Fast 11.8) 1 Tt ferq ST aredt
o B WA W po TY eifed IO e 2 S 39
%] i w1g | R 8 e W g feen S
2 ST & U, o oegetl 59 FN o 5o
Gl TE P8 T 2SN, TH o, iEfhe W@
gfeq, dfeal & fm enfe W wiftem %1 A
fepa S ?|

ShIfHm wehaR fe@ré a1 21 o8 Henia =7l
Il I8 T ol HiaY el 21 ey, shifeem
Hem ¢ qon Rl @ 9% # hifEEgE @ o
i <fie 4§ SR T8 B e A
foredl Tl og W SFEN S € SR 3 W e
hiftEm 5t wa & i W § S R

MUY S aTel T emge WA qen
T 1 fagaei w3 21 3 e e H Wi

faa 11.8 : T fagacifya Tl

T GH % Fdld BId © iR orkde W STuershd
gd T& B 2

W Ul o YeRUl o fau 3uAn feu S
aTet T oh feeal o @it o W e =1 fagaeds
fman Sran 21 T @R 9 & foramefiat gt 21 59
YHR @Y g iR o Geh | el S 3R
T BN 9 99 S

Tl d1 e aredl sl Jae a9 o fag
AIe o1 YA foran Sar 1 qenfy, «ie o ganfa
B qel ST o w1 Wafd et ®1 oTd: 39
HIROT q21 S o 9 59 o e @ | S
#1 wa Fafra w < S 2l

fogae ™ sRE | SN fohe s gen faeremi
&1 fger e s ot qe wwen @) 9w
Tsh YUV STURTSS € el THieROT WRE ok
I 39 YR o YgueRi o fT9eR o fau fafire
feam fdwr faw o €

foga urr & TERfE 9WE )

145

Rationalised 2023-24



TG TR M F&

RS > 9 79 faEE & gEOE § 9 59 49 9 S
IEBGRRE O fogd =M #H ael AfUeRTe g9 STl &l qen
el o fer B 2
LIGED
o frdl = 3@ ¥ fog@ o/ yaifed e W wEmEfTR
@i sfuferard eidt 81 38 foe@ um %1 TuEfT ge9E
g9 = Fed 2
O forE um g fRE vt W aifed o1g 1 W et
T 1 Yiehd1 I fagaei &ed 2|

1. e ol &1 gfd sy
() for@ =M & o SAfueweT 54 : qer Ed
foer B
(b) forelt faemm 9 foga um warfed g9 W e S Bl 2

() =fE wIwW Fethe faorem 9 foaga um yaifed 1 SI¢ @ SR $ed &
=i | waita wie W el e 2

(d) fomga =m0 gr fRe weed |
W oifed o w1 WA
FaIfod e =T wfoRan i

E

2. & fordt TRifers o e fad
1 forddl foeram o g € @
e g2 faafud g 21
3T THT B o RO i SRS
L T B2

3. UHdH Fai o M faten S

wlieror o 1.9 H g9 SER

FE W Ik g2 faefa @

| —
fa7 11.9

146 famm )

Rationalised 2023-24



H+q 9

4.

10.

11

12.

ot 11.10 o 39T 18 SHoen o Sod T8l Sord1l 1 ST SEIed RO ohi el o Hehd
27 94 I 1 AR HifSU)

fa7 11.10

T 5a A 991 B, o o e &t 9 w3 o fau ush Sdfes &1 yEn w5 @ gw
<@ T foh Sdifars o1 9ea 59 A o fou =Smehien < gan S 59 B o fau et
efrm < gem oy Frend fehre eRd € foR:

() SIA 9B Y T qAH 2

(i) %9 B,3d AU T qAH 2l

(iii) I %A BT HTARAT TEE B

(iv) %o <t =Tctehdl o TN i GeTl 9 WhR &I i S Hehell|
gm@@mﬁaﬁwww%?aﬁﬁﬁsﬁwmﬁéﬁmwwmm
)

ST T o T, WIERHA U o6 21 (WEH) 1 SE i | UEe 39 &5 i g
fore s i == 2 <7 ¥ =wen Ffw fF 3 T e @

T &5 § & A U areieh ST GOt 9 9 o 9 qe 95 o 9l T e
X 21 I8 @l © T O % arl o fou gawta g e faeg <l @1 e
TH% N H A T hd 87

1 41 99 o g FRdt AEEE % fau Sred gea @ o foaRh anl 1 T s
TRferd a1 B2 e whifery)
TRl 3 G o o ol 1 S Sa & g @ e o enrga et gaieny SeH U T

I ok S H G T HT ST Uk hich TORITE § SHehT TeT fohanl 36 9% @
ae= gan o gesnra gg faeiu quidt €1 g6 S HRO1 & Gehel 2

T -9 Ty fogaaiiya aegell i =i amsul

S ufehan o fRATeheT 11.7 | 3@ 9 HIR & wied | STE gt B T el I8
FHIR TS T Th AYS HIN HI O SARIS o &9 U STAT T Sl 21 hiA-9 SARIS
a2t o o 2fie o it fman sy R o ferfae?

fogm um & Tt geE )

Rationalised 2023-24

147



faemfa aiferm - forarey wa afEemnd

1.

faf= el den wfesal 9 g Tz e o1 qderur Sifgw) 1o qfiomet &t
RN FTeh TR il

foRareRetTd 11.7 1 92 o 0 el 9 did 1 w2 & U W NE # we
GAfSd Tk RN 219 TSk Hi @i o WM WM FE 37 Hifcdes awg dlfg
qen foramehetra i U9 IeTeTl AU STfse=l i 3T fisi o @t == ifsu)

M HITT T o earach weR & h1E forgaeiod 1 =i e 21 ol W R
el 1 g R yEeE 9, feegdeta feran sar €2 (st 3o o feegdeta
1 s gom foemsramd 1.7 ¥ o e fagper & sreid sifed €)1 9@ i
o wam o on goh erufire WAl 1 9 fRE yRR froed s €

A ST, 19 Th SE-SUHH € T SR Tk BT Fergdelt =i gohTE L
FH o fow % @ w1 Ko w21 ey R oeget w1 9o fRg wEeE 9
foraerTs & =R

iy fagdeid 9 Hefid e fawasti &1 ud Tmeul gt g1 w3 & fou
N W TRy W1 ® 22

Y 7 fTT Uk ek U o1 Tehd B 1 UG 1 Ueh wolh @i wlforg 3N 39
W AN EeEe qel wiE W e T gyl o 11,11 ¥ 9t eun

I I Tk S W GRS HITSTT) o1d qR o Toa=1 T 1 STENT hid gU IR
W e fafeu oM = 3Ed 72

— I

fa7 11.11

148

Rationalised 2023-24

)



° electronics.howstuffworks.com/led.htm

L 39 foma W eI stfe SHe o faw e Jerdmge 2fign

,

LEDs (W3 Sc&sieh SMAIE) 3 TNl ¥ o, L, i,
Hel, The W UGS & qT STk STIFART | SR STANT gl
S @ ¢ S Sfee farer @ige ® gt o faw LEDs &
W a1 S @1 81 9d LEDs 1 T 7o Teh 919 effH W
LED 1 Teh Yeh191 Wid aal €1 LED YehT¥1 Wid Sofl st 68
TId Y T A JR1 dod a1 e Afasst (g9 o)
Q eifren erafy aeh e W 2 Eifey 3 oR-oR TEd
RIS G o @© B

g wm & TEmEfE geE )

Rationalised 2023-24



% THhE Ty

TG A | 70 faamre ufteemist, afea
T T, R == K| FH 37 aREeTRT g7
frT M 9t faamn &1 ®F w6 ST W
ft ==t w0

12.1 dfga

foga o IR @ 8 9 W e foga @l
R femf@ =@ &M 9e afeeT 39 99
9gd Afyd 8 W ® W Yo % deH W
R feed-gad €1 oMM Wihe W W
A B9 W o femfEl feed = B
dfed ot e foema X w1 far@ fomd
& 2

YA i H oA g fAmRE @ sRe
T wHEd 91 e: 9 dfed @ oW 9 3R
qrad o T 37 W &M o HIY o HRU T8
g 2| 19 9% W gH U8 Wd € % et
A oewl o THLHW BW 9 dfed Ug el @l
T dfed ¥ e & wifew, Wy A uEw
o | o o= o fog gt sxa
=gl

femfar fomes fasg ¥ gAFT e @

600 9. § o U8W UM IAH TS A
o f& 5@ TR (TH IR & TA) HI B

¥ TEd ® d ug el S gorshl aeqet
I ARG HT A S SN T <@ B
fom S& o9 S rUEr Uifaw=R o a5l i
JaRd ® @ ofUeh ol @E 8 Wi 21 AR
o PR W 3 gEN Hl SaRd B ol oA
Te-I2 @ o iy AR d% 3@ dehd
21 " 1752 ® emftel amifie At
Thafad 4 Ig <umar fo dfed dqeun emdes
e ® 39 AR aredd § TS g afEe
21 W T qeF o WK B W 2000 o
Sl

T2 o= ® foh 3= 59 "
A HH H A a9 =

AR @Sl wgd |
& o AT T hicd
iy w1 9o 7l

379 gH forpa omaetl oF s TN w1 ST
F B0 g8 off 3@ fF I R o dfed |
fFe yeR wafua )

Rationalised 2023-24



foga sTem ol Yopfd &l §HsM o fau
T 5 fRapad oY W 98 39 @A
® AR i 9 A wft "o B SE
A wfew & UAH H oo g@ ol d
Tred & A YO S o Bie-Bie IHS B

sTRfa ®Y gFd e

12.2 TIE g EYH

fsrameRag 12.1
dieT9q ki Wrell Rfpe <ifsu) 9 o=t |
fordt difareli™ o THe § TS 38 &S

% BR-BRE IHSI o THY ART Tl
wayH fen f [fra &1 wer T faa

fraramarg 12.2

3Meh gl 1o fohelt o1g &t a%g 9§ A
T A FRahad ® BR-SE gEl
ofel, & qen Tl o I oF W EE
3T Y&l I Al FifS)

9 witeh &t RfFa ol difadi= o @
Tled & @ 9% $9 faga emw aifsfa #= o
2l S YRR Vo wfed HI wEH hl g@
Il W Tred € q9 qe ft pw for@ smEw
afsfa Y ot 81 3 a&geti i Sy ol
#ed g1 ffther qen wifics *1 S5 &1 refvm
H I gfRan | Uifaiefid den o off SAefa
g W R

HEU 3E AR M GBIl S 3T
sl ®I @R HH R GIH R

RO 12.1 § § TE IEE a1 T=1ef TR HIGU TH T YAF T B GO H KU STTER usred
% WY TISH AR FHIUI 39 TS i e hifow|

A 3@ ERON | 3R s oqd SiS Wehd R

Rt 12.1
TIET T aR 1Y e wIe we A & ghel &t | ARfm/smafa
aqmﬁhamﬁ%/ T
T w ©
fifra iferef |,
ER L=
TeSIRT qifcef|, 1 a9,
& dA
TR £l
= w1 T qifaei|, S 95

%9 Yo afeend

151

Rationalised 2023-24



12.3 &Y o YR 91 91 3=
foan

T I TR & fau g Sl anei
121 ¥ 9 g7 ®

g 12.3

a) A TR HeARU 3% T YR TEHET
fF 3 th g A 'l T w (T 12.1))
T TRl 1 fRE S U @ TIfgT @ik
Je ST ey #@ <@ 2

R 12.1 : TAH 7E9 TH-SR F Glaalid w37 2

3T 379 &9 39 FhATheY &l 99 o J&R
fiftrat o Tt SeAd| T RfRa i wifaedi=
§ Tifgnl w9 & M & 2ug &
qifs ST W gL W e § fay
(f 12.2)1 380 RfFa w1 dffaef o

a7 12.2 : 99 3@ & 9 7= o

Tifen den W oafya e & e
el geaE Mew, e =1 mafvm fa
3o TIel @ A g = free ¥ W@ e
R HE GG gEdl 87 N A A RfRa
Toh SO ol STEhTHA FeET Fiehita id 22
39 forarhraa ¥ &0 UH oTafi aege
FI T TR & Fohe A & S 9 gt @
I offl aft fa= el § o q eTEfE
TG H TH W h ke o @ T
BIM? ST 9dr o
b) T RfFct &1 Tecd H1 Hifad TgH &R
9 fiem o Ew (o 12.3)1 3@ fifea
o fThe T Hel g3 AP TEN TRy
3R Yerur i)

fa 12.3 : Foa STa TF-gER T i I B

STET IOl 1 AT H

o THE HERW TR A TE AR TR
gfaerfia feram

o TH FEfW RiFA 3 o oW R
&I faesfia fewam

o T TF WERW TER 3 W ffEe
& SARYA fHaml
N Je I w1 € % TR W osrEw

fifiret & oMW @ 9= YR 1 27 w1 fR

TH 98 %E HHd © 1% @Y & THN & B

g N BW TE W HE Whd B TR wodE

152

fam

Rationalised 2023-24



(TH B YR o) A9 Teh TR okl Gfaskfda
4 B wafe foerdE (fa=1 9ehR oh) 7w
Th T I SRTHG B 22

T=al & FGER WH ¥ VA W Hig
F BT TN AN @AW B vFERY FEd
3T R o ORI i SRUTERI Hed &l

Te @ T ¢ TR W& emafi| wid @
TS HI U ¥ TE MU AERE wfes
i o The o € d IF oh | SRl
gl 2

ek foeR 9 wifes |l W ff9 T&R
FH AN BN AMMEY? TR Tg IHE TR
wifes © W HOMEY e Aey, T 2

TTed W 3= faga emw @ifas ed 2l
d wE T TS w| e @Y G i © ol
foe o = 1 e e VI ® @ faEm e
& famg o ermmd e ® ¥ 9y ® varfea
BN ol ag foEd um fSHE oew wHedl €
AUl qR TRA B Wl €, R Ppw Tl aw
e 1 YeE ' B

12.4 AT HT TAFOT

wiaerftia hedl © Stuen STehftd il ©2
319 TR-foery o fR § o1 STl aeget
H Tl HALU F W TR TS H aigA
U ®9 ¥ HEER Hidl 82 F41 36 STH
T ITART I8 TeaH i oh fll X Foha
g fr oIE o%q AERE § e €7
MY 78 T HT Tohd € o o= w1 ufgar
e

faa 12.4 : T fagagen

g 12.4

W&l &t Tk @lell dqel et e oh
T % WA W FD A4S T H ZHS
wifse 398 T fox ansT fed g &t
TR-fFerg FAE o1 9okl fod 12.4 § 391U
SER TR-fFera & wifew| Tgfafm i
Tt I 9T 4 cm 1 cm 9ES &I
Tgl hifen) for H ST ATHR 3% TR feRerd
T ACHEY| T F TFhd H YR-faerq i
39 YHR FAEU fF T% T % owed ®
(o 12.4)1 RfFar =1 eTafe sifsw den
T UR-foem o R 9 w99 S gam
FIfSC, F0 T 22 = T H Ul W
FE YIE TSd 22 FM A TH-TE HI

I T
e gy el ffhd ¥ mew Ww wi ©
(I ® fF ol fagm =1 o=t = =it
)| UM &Y el 9fgAl Teh-gE w1 Hidentia
F3dl € R o Tt Sl €1 3@ YRR 1 gfw
H ITAR FE THEU wA oF faw fweEm wm
Fehal © fop IS o mafRE ¢ steEn el W
gf i fagasel wed €

T YR BH IE F@ g3 o foRgd s
wl Tt sTEfta o) ¥ = 9 # wife®
eIk g OSSN Gehdl @

TR-foema o fR &1 4R 9 &g 9 ol
FHIQ| TH I &1 3T T i gfeal § Th
IR @l 9 oo o feafd § amvw ew
St &1 U= W ufgal il emafi| s ae

%9 Yo afeend

153

Rationalised 2023-24



TR-foeTa &1 o991 & &1 foma &1 s
e AR Y UE @ fR S OE ey ey 9
YT ol Tl W € U @ el fame
STt &1 SEeRT RO T ¢ b Tl e W u=
T el 1 SO TAR IR 9§ TR geat |
Il S ®1 99 eH hed € foh u= T uiEar
IEfy ¥ fedt omafim aw 9 e W
godl H 9SH I UieRA hl ETARU Hed

forega o1 o TRt oft FRoT § ok gF | 3
foRyd emed 9 7 F9H o fog el § qHeeh
1 N HT Sl B

12.5 dfed &1 wemt

3 g g 3= Eel oh SR W dfed
F A FE G 2

TS adl @Ml oh 9 d 99 9 ol
= @ AR W €1 3 gEe i oh Il
AT T g el 81 Tk Uik gr, TN
e oot gofa: T @Hen Wk ®, Rl %
ST fFIR o Tiehe oFEe THY 8 S| ©
T TGS dRell o ad fhIR W Gfed
T W B MY o TThe Wt eFEw w1 weE
Tl B S i awl w1 qREmr srcafueh
g S R A arg S fagd # e =@ ©,
ERN o YA® kI TR Uk Uil HUMCHE
qql UEIHR oTaYl fHed € S gehter Wi
TURTA oMfE qen eAty Seae Bt ¢l 39
TY dfed o ®9 H <@d § (o 12.5)1 =®
wfwan w1 faga fagsiv wed 2

fad 12.5 : 379w & Gaaq @ afsa &1 &

(-
o1
g

Rationalised 2023-24



foga fomsi &1 Wik 1 stu@n s
Al oh A, FUAl FRell qel geAt o &
e Gehdl B 3E BH WA Al o ol eh!
wifq afed & waefid eF i eTEvFshar Tl 2l
99 TH g URESA I G €1 S
TN A 9gH oh fy HeR qied W ® R
qenfy, dfeqd o A @ Sfem den wmfq &t
eI Bl €, o7d: BN o weE ok foly SuM
FH HEATE T

12.6 dafga ¥ gam

dfed wd Hel (RS Al qWME) oF §HI Hig

ff ga ToH gfga & s

o TS A fRE e T W T U
1 SaEA B

o AfH TSN YH & ] gUHd WM 9
Y AH 9 TR F© <L TdlE hifd

Qe T T qa1 I

HE HhH A W TR T T

g 39 fRet FR 1A s9 g AT HY
® ® d o' @ fagtedl 9 wEw §T en
W AT I i gRE 2l

afgq @ o WHE & &, ;A W

e gl H-
ol ded, S Al wiEfhd, duex, fmiuen
?q WA, @elt SR gEE @ € "o ieE,
9 I, Ul § IROT W, T WA dqfed 9
TAR GR&m R wW| afed HWem o wHd |l
dPX dod a1 four fedr off 3 9 om=mn
T 2

I o oF H ¥ A B 9@ % AW W’
lSE

afz oMy fordt T8 ot &9 H ¥, < P
RO T T ® dl welt gell | s g W

TE Wl THA W T @, dfch WHA W™
fgmesy = 931 ot el 1 YA W oqen
R =t Tl & 9= W@ (T 12.6) 1 39 feafa
H o9 e oF fou @AW @ed w9 Wma

faa 12.6 : afsa & g7F Qe Rt

W F -
dfed IelimiA o ari, faga arl den o ok
IE W A H Hhd © (I SR AR 2
dfeqd W foga fomst 82)1 dfgd @@ o
g B = =N e wfew @ wma o
HaEd ®E sYer fom e A ®wH - &
A e 1 W g8 gfgmmgel 71 € fw
3 fRet T8 AR &l SAHE RS aRgE
W Y STl 96 g W@ el

FEd 9 & FWeh ¥ g9 o fau dfed
T oh 99T W 9 99A =@1feul

FE, AA, A SO ford SuHTN &
o i Gehe @ fea < wnfewl foR@
Sodl/ZgaeEe 1 S W@l S Gehdl 1
#E T & B

B Wipfaw aired )

(o
o1
1

Rationalised 2023-24



afsa arers

dfed =reh T U g © TStEeRt SwEm el
% dfed o g9E W 9N & fAU fem S @l
et wem & fmor o g Suet deri H, 39
Yo H HOE U IifE R HI U w DS
g &0 § S 21 T BT A Th G0 99
H gl @ W € oq g R wHA d
HH TS qF o1 W 2 (Fe 12.7)1 uig Y
o foga o@w & HF 9% T & fau T
WA 7Y WEH wE ¢ wed el § SwEr gn
Il o1y o W, foaga aR 9 Sa-uRd o §
O T THN S R €1 W dfed wem o
q7d TR T A R

12.7 &

oA a1+t afea wem e dfgd & faww H
st fRaml 3 Wiehfas Ufeed Ame Sied
qq G w1 oS YHH WA W et 2l
AT, B B o ©H 3 UEEARA i
Jfgsgarol #% ghd &1 Hem faum $w
g H 99 W@ dfed #we o dR § =aedl )
Tkl 2

afz dfgd wien Rl T A @ WY Ged
afed qen =hed 1 HE Wdl ©1 3Ad: T
IREeTsTl | B ael &fd ¥ = o6 Ul
& forq BOR U wEE B R

fax 12.7 : afsa =]

(-
o1
8

Rationalised 2023-24



R I S '
qfyeTET FT F ama wW ae g o TPEH BN EE & B R et @ o

fapfaa 7 #X ww € T|@ T gwm TqE WW!EWWW#@W
foglel TR W ST @ W @l sfg O Soidd S(a@ {Rec Sl

WS "l 2l

8§ SRS 2005 hH1 WRA H I HIHR
(o= 12.8) o 3 do T8RN H TH a1

TR A B 8?7 W@ AE S ® Al
1 Bl €7 THeh UUE % HH U HY HE b
fu &0 @ = T 22 F 9 W@ W ©

T ST offl 399 Tedl SR o s S - . .
H 26 Sl 2001 W1 91 YT ST Al A H A

g 12.5

T 1 g 22

ThT S Sgd k9 UEI qF Tdl §, g

WW—W@EW?’N@W FIE SO HIE FH e T TS YeA
amwﬁraﬁam&ﬁé%ﬂﬁﬁ@l@l quidt & iR T A Tgag o HRU I
T oF GUER YA qen ufEehen 9 3| T B ET W T T e S W B

fa7 12.8 : FvHR 9 g

B Wipfaw aired )

(o
%)
\]

Rationalised 2023-24



T Tl Aifed T fwen S 21 faeme

qRT oA HH T &1 F e, o, s aen

S kT eI afd WA Wehd T T Sied qot & SR LFH F

qen gefa 1 faener e e wehdt ®1 g F FRT & TH &2

¥ g, qEEed 9ol YA o Ghd Bl 26

feama 2004 ®1 feg AR H TH fawma G B UE WA § T gl o iR
G A ol HEHIR o ORI R oF qeed]  wed wU G998 § e & TEaS % HRV

el H TR B g efll TR S § g # T WA H I
Fed © (o 12.9)1
forawemy 12.6 ( :
TER T Th W@ gEfas difew) 9Rd | .
et qeg e feHH SR FrepeR wergat
=1 fafa I wifvm o< Te@R & 91
3R oF 39 3 W H gAtAT | Afwa A
Fifm 2 T Y afn wE o o T mwe
TTa-Tar stera 9RaR & 31 Se-9el Aed
9 USE § 9Rd § A o HRU gU =t
REM i SRR Tha HIFSU EIS
™ BT FT R @2 AT 12.9: gt % T

Yool 1 T Wd TH @UE H Tl Bl T
T A At 3 W e A v e b
(Fot 12.10)1 ¥ = =R i et et €1 S
J TH-TW Y TS Tl & 196 THH &F HR

T FRN A g FqEn o
o gedt fordt @ie &

T i W feht 7 qen b
v Hie 39 T i W o O
S}, A R S r Ta
HEE
B Tehell 2

YT A H @R T AH 1 Tl SR
T& SMd 9| 3Td: SRl ¥RUN HAIGd shefied,
S H A A G off, W o= w \
St ot 9OR o6 T 9T H ot 3 YRR hi
FHAd yefed of fa 12.10 : gt &1 @iz

158 e

Rationalised 2023-24



Th R TE W % AW uelt s ® (e
12.11), T $9F HRO YU H fasia a1 g
T I faey gt # TR W Y™ & ¥ H
fewr < 2

— T =R

e

faa 12.11 : geat &1 wiet &t AT

If% SR ™ o SR § T
Afyed S € @ F A A A
IR o GHF a1 TIM Hi
STl Y Hehd 2

TG TH YT AM o wRU Ffved w9
¥ wFa €, qurfy et q T8 wwd W@ @
TH T % o o g o gEg qen T
%1 Afosamft wT G|

T wel T o T
ftrTa foewiel | ot
TR I B
TR Tl

B Wehd T T SIS g gesl 1w
1 Tl oh HRU e €

T W 1 A % FRU 3@ B ©
G SH T HHE A e Bl 3 ged
&3 1 R A sreEr oW &7 off Fed ¥
IRd o Afd Yeh™d STRIfehd &5 e, qfv=
dqul s femeE, 9E IW-UH, wes @l
W, TRgE dqe fHY-Tm % e €1 s
TRA % F 9 ff W & & H A B
(o= 12.12)1

T H AR
EE TRE
gfreg
we
g #er™mR

faa 12.12 : wRAT 3THEIEIT H Yeat I wiel &I
]

foret qepea w1 wifed o6 oo @1 Reee
TR W Had TR S 1 At farmersRTd

el W s SAAHEl o Hed  SIYE
fordl Seo fyue oF gedt W T oAeran
fret gftrra Tfenta foemie o R0 i 3o

Tl w1 e IuM W afmm 7 9 sifus
BT 81 S 9 HYHR H ST A g
gfmmr 7.5 | SAfue e

B Wipfaw aired )

159)

Rationalised 2023-24



JEI< ool 1 TAE W T SO F &1 T T Hl YHER A FEd T T TR Bl JHT A AHER
U0l gR1 Fhre foran sman @ (st 12.13) 1| 9% 39S |13 U HHEHM o 3196l dlelh gidl 8 S
IO 3 R e (FHEA) I Al 81 $hh HEEEM dF o WY Teh U el ©dl 21 T8 U7 3Hoh
et T H A BT BT G2 W YHER A b1 RehTS hedl @l Bl T AW BT AT Hieh ATk
Jeh ™ 1 Frgol g o ek © St R foA 12,14 ° fe@men 0 21 9 g6 w6 afd ugen 9o i
&Il T STAM i o Hehd &)

=
% - WlcTeh T TMeTsh = Ha‘;ﬁ;ﬂ oJeRTft qE
I TR l

MM‘WHMW% e éﬁ T H T 1
0 1 2 30 40 50 60
\

Th HTeE! T ARG geaft o Ty
fa 12.13 : gFmeiE! ST o 12.14 : g7 1 f7

oM o 311 oIgd @ U9 R ifd (S Tk 21 a0 71) et Yur e Y @) gHen o1 7w
2 o 58 THM W 6 TR o g T el ol 4 UREATT o g w1 fonmeh et ° Sg T stfuen
T 2| o ufwor § 2 ) gl i ered 1000 T stfuek foreht St ©1 gEifey, 6 afmmr & R
g 1 formelt ot 4 ofEmor & oqeT w geE o 1000 T At B 2

C. %™ ¥ @M ®T ¥ TR WA B ¢ Wem T e b

SR W W e M g qwm @y o 71 S W @ R Ae gl o
e T A W OEd e ae o dw  FOF B e Wkl MY o dreifRl

ff g ool fARER 8@ wa g1 om0 oS 2 ‘

e AEEF ¢ BH N AT A W€ % St 98 € fof el % e W @
fou oTavad wEMEE St s as, S 9 g fReR i

W YT A HI ARME Wik Bl €, W WA e fREl Avg enfwdw wd wmAl seiftR W
I AN hl TART WEAT HH b faw o Y i)

160 e )

Rationalised 2023-24



o rfyr Rl &F H oA fmior ¥ 9
el o1 eTden fHedl sAYEl THRGl ikl
® SYAN e ISl e € AR @ren
R @ orafus afa ==& =

o STl S ohl <ol o T STl e
I3 B € Ted fe 9 e ® 9 iR

e TER FE!, W WH, A dbh  (TMESR)
afe okl AR H ASH THT HEHHT
fau, e g™ TH W I A FW
T iRl

o IfF F® 9ol H TH™ H HRUT AN o
Thdl €, ofd: TE E¥Ih ¥ b qell
Toqi, fogueRt el zARdl o eAfwEE o
T 3R e frufa § s8R =few
R e S9N 9, TEh! A

g™ il HeE a9 o fau Fe SHe

fasrfaa &1 2

Yt o Feh oM ! feafd | o o=

o foau f=fafea sua wifse-

. g ey W F & a@-

fordt o<1 oF 9 39T o al SShl o TohA
LERCH ]

T St qen IR SRget ¥ )R E W Y W
it gt 21

Ife o7 faek ™ & df 38 &, 3 o &
qfere 9 == FR

. gf a9 s @ T} &, al-

I, Jail qel HI St forgd @A 9 g
ol g WM #i @S U9 &Rdl W @ S
Ifg g fepet R sre@n @@ ® ® df "l 7
el SRR 9 *e fh a8 MR-+ fomdt
o WM W TgH| EIRT o g g 9
Ted el q el

B Wipfaw aired )

161)

Rationalised 2023-24



TqE I

qude

Yeat St wie

AR T

T el T e ¥ Trgwt @R fRar
Hadl 2l
AP B YHR o B T - AR qU SEOTES

GO @Y T R hl Uiaeiid qen e
A Th TE I R Hd &

TIE gN Scq=1 T et w1 feer e #ed €l
SE e A e § @ fagd ¥ s R

HE o AERE € A T, TR UEEH ok fou
fargagell @1 swEm fHan S 2

TRt oTraf¥Td a%g oF STew Sl YAl § TFMIRG Hid
H TR FEd T

el qen gedt sreren fafa= @eel & diw for@
gl o @R afed SO Bl

dfed oremd SieA qen Tt i T Y Gehdl B
afed =Teth 9ol whi dfgd o YHE W o= Gehdl €l
gedl & TR HITT AT SRERH HI T
FEd T

Ui o iR TETE H A F RO gRT W R
TohTT A HT oA TS T R

YeAt F1 el i WS T YR W HI Tgfa B
21 3 &3 H 9w & Hed 2l

et s &1 fommelt St 1 A9 Reet THH W T

STt 21 R TAM W 7 @ oIk W9 ST g
Sfed den wwfa @1 UR &fd wT ged 2l

Y T W S o fAu Sevds et st
=MfEq|

Rationalised 2023-24



Y9 1 991 2 ° el fasheq &1 =599 Sifsg

1.

10.

11

12.

frfafed o 9 frg =dv g0 STEMt § oTaf &t fohan S wehar?
() e 1 UHE (@) e ® vg

(1) Fel g T[N (=) FH g

e hiel i ©F I WH o HUS U Tied § ° TE-

(F) U1 HIST T AR AT H A B

(@) AETR B S R qel gl SRUeie 8 Sl €l

(M) T HTST IA FOMEY AT B A

(%) RUTERE 8 Sl € 9°1 HuST Yy 8 Sl 2l

frefafed weml o 9Md 98 o 9 T 9 TTad o 9ed Ffafeg
(F) TS TET TH T H ThTHd w3 (T/F)
(@) A Hi" ® B ARG ©lfZd: T hl AHtd s € (T/F)
(1) dfed =mers fordt e @t dfed W gRem TRl T Tkl (T/F)
(9) 9 Y Afrsarft i ST gehdl B (T/F)
A o W SN HEA W29 1 eafd A <Al 81 e Sy
e &0 fordlt omaferd o5 il w19 @ w4 ® Al 9% 1w Sy @l It €, s wifsu)

39 YA 1 A fefen 8w g st el S ard S 81 39 T W e g
FT AT 3 T N T YR () E Rehie R s gehm? w7 s sk w1
g

dfed | T Y& o d9 U™ gEsul

SR TR TER ST Tea 1 Wfqehfia shadt €, Stafeh ST e e Tear
BRI SThfHa foham ST €1 =amen st

ot &1 W | el T8 SR 1 Ui Fifsre fSreenT ST foedt e awg &t
wEHH § Bl 2

A & I A T (YRE) T G SR T T o wieoh fus Hefad ¥

A AT 3T SR G T T q91 YT ok ek oA &1 MY 39 e ok fow s
et S ?

Hiew faum = wfgsmamit s € fo fret ffvea 7 afga sien =t game € ik 9
T 39 A ST 9@ S 21 F AT B SR ST ? SRS R

FB i IRE )

Rationalised 2023-24



faemfia aifirm - fRaea & afEseg

1.

S Ziet Wiferul 39 gdell ¥R o e wemEifsa siteg) fee Rtva =t emafe
HIFATI 38 ST 1 o o5 Fepe oEu| Yaror Sifse T == e 21 39 farsam
=1 it fie fafem)

STOT STERT W= IAET| T 10 cm X 3 cm %1 TS i 922 Tifel 39

o 12.15 3T STER 3Tepfd AT 39 fFE € 1 T W Fgfad it
T AT 5] 5Tk e oEq) Yeror HIFST fF 1 il €1 STh! Hrdgomed
T AT L gL Hiww e fafau)

I o i
] fagfora T
T Hifeq

=T

| T

oeh et

fa7 12.15

79 forarhem &1 U & Tmg fean S =ifew) T8 R ¥ ST el gfada
TRt 1 YeRTeT 81 @ 811 oA Wl ST shitere| gfasie Afaert 1 fe= 3w
Y ST MR Ol &0 81 S AR [eaR i Fiaera et & fehe sy
ATgeRT gerett € =R (Sift) g < e i Afae w1 a6 e o
SId gU =He | el 1 Yeior hifsu)

WY : G Y o AT i GAfd L arel Rl qef Afisht o Hifaess aw
Tt F

Tl SRS, foh o ek & W UH whiS T € S Wiehfaeh =1 ¥ ifgd e
%1 Ted TEA F1 a1 HIfC R 97 g difed @i w1 fF9 gER @ geEa
F {1 g difgq safeal S gremst W % g [ s

39 fowai w aifus SHe o fow f1=1 Semme <fan

e  science.howstuffworks.com/lightning.htm

e  science.howstuffworks.com/earthquake.htm

164

Rationalised 2023-24



ELaLy|

¢

YR ! TH & &Y 9 O IHftsal 9

Sd 21 FEbEE § 9 gfe wh g

qecqul JHfsa 81 SHhT FErEal 9 e
wdal, AfeAl, Ug-uel, i, wae qen et
TR SR H I e A H w@d Bl e
ST | AGe, THEY a1 IS ufer i o
TEd 1 UF T BW ISA d a” H <@ 2
3fte g & oMY U U8 W Y IR a1 arRi
1 3@ U B F AT A § 6 T H 2@
Y GrYd g uml ©?

13.1 g H TIF BT @O R?

1 Hot o wren ® R en faf= asget @
Y @ U &7 MY FT Thd & foh 79 aege
H1 T W @ F| AfR, o e iR o fapdt
I HI @ T &7 3T ek 7 TR Shew
51 B9 fohdl o &1 &I s@ Fd| fordt =g
1 TH 99 & 3@ U € 99 3 g Y I el
YHIT TR 31 H Ya9T Ll I8 T a&qstl g’
Scafsta st 39 TEfdd g3 8 Hehdl @1

AT Hen VI H e € fF 1 e faman
B3 A1 SR Y53 YT T A hTd T Fehall
Bl AU U SW TS ol TRl 1 I h
gfafda 3 a1 {1 @ Y o1 Wehd @ o fened
ge W Ued dren g few fen 9 wwafda
BIM? AR A A

13.2 TWEdq o fam
frarmamy 13.1

fordl B9 a1 SET A€ W %S HE Hi
T e RN TH FHEl AT R THh

I % UH I H BER AW Gl WE
F 9 H UMY W FE w fAU S
Fel HAS HI Tk U2 YA HL Hehd
g1 ®Y H O w1 S o oEEd
ThfSUl Th 29 I TeEd d &Y oh
Td WM W TH AR 9 FEm Shag
(feg 13.1)1 29 do &9 & A€ ¥
HMEISE o 9¥Ed 39 Y oh 3O IR
FEE hI TS oh STRY TSR & TH
fortur 3@l ®H qo 2« @l 3w Refq #
e YfEw| yem-foRdor oF A U™ ok
qEH 99ad JUU I Uk gedl I@EU
(fet 13.1)1 @9 = 3@ B2

a7 13.1 : TUadT 97 &1 Faeer

AU ¥ THIA o v, YTl foRor gEdt
feon A wEfdd & I @1 R e W Ted
At gm-fRr w1 Amfaa fRr Fed
T3 H TS o I aqd 3T Sl Jehrel-fohtor
+ afda fwwr wed 2

Rationalised 2023-24



TeRTYT Tehor a1 sl Teh STEiieRton €1 ke
o, & YehTe 1 Teh Heh1vl Tehul-GSl W el ©
S 31 Yol © fiel ST o1 Bial 81 HYerdl o
foTu &9 YehTeT o Hehivl foh¥ur-gsl oh fera fereor
Y& 1 TN FW B

3o sl 1 WerEdl 9 ST W T Had <90
=1 fegfq qen stufaa wa wrafda fwwon =i e
el g Wife| Y0 qem S hl BEUI TY0T
# fEfa &E e W@ & g fog W
aafad fereor gdur 9 TRyt €, 3@ W g0 9
90 F H TAW FW TH @l Witaw T @
Weds 53 & 39 fag W Afers wean €
(fa 13.2) 1 efmufaa fwzor qen sifaera o &=

fax 13.2 : fyers @i=mn

o U H TG HI (i) Fed Bl TaEtdd
fopor qen sifYyera o W9 & I I GE
I (/1) F'd & (F9 13.3)1 T9aH I07 qen
TS IO i AU 9 fRATRETT i ST
v qiafdd s %3 o) IRULTI Y& h
areit 13.1 § fafaw)

ERERES rli

SRt

fas 13.3 : 3m9aT HIoT qgr
AT FHITI

QRO 13.1 : 3T9qT FHI9T a«r

QAT T

E | AT Ed
& H () H0 (/1)

1

2

3

4

5

a9 HE GEY J@d 22 FM A A e
TR &7 AR I fFammemy gaurgds
T @ TE @1 S § TR 9T &I wed
WEdT HI % SR Bl @1 TE WEd|
% fraal 4 = 2 Ry wedd 9 getud
TH 3N fRaee R

e § gdur W g Afqers

o ST eIl
I B2

frarerarg 13.2

forarhema 13.1 1 @ HIfSC TH &R
fordt Tt HFT 1 TS ALl AE YW HT
ST Hifw e o9 o fFR § et
e et g8 Bt =ifen (Fost 13.4)1 ¥
& e e 9 &1 9 H 9 Fifeq)
Rafad feor i fEu gHivea i &
wEfdd fetor s o 9 e 9 W
ot fe@E 2| w1 o W e S99
=1 Aifey Sl W TEfda fhwor e 3 @
21 F S o +ff Efd R 3@ U
?? &I Bl H: IR erEeen H Ry

)

Rationalised 2023-24



F1 3y fR 9 wWEfdd for il <@ U
27 T8 o9 F1 R e ©2

(@)

(b)
a7 13.4 (a) (b): 3ufaa foH3or, Qrafda fHor

T ST fo5 W HAIeAa T
g o 7 @id &

W& WS W R 1 gl ¥ theld ® o T
Teh e i Frefia st @1 edfaa feor, smaa
fog W sifucia qen wEfda feeor 3 |+t g5t
aq ¥ g §1 W 9w W < €,
AT TH T q I W € S 39 da ° fa=
e © e arafaa fereor qen sifvrers feem €
Td M WEfid o T8 3@ Ul Ig
faefefa a1 @7 =% <wiar @ fF emufaa favon,
e fag W sfveia aen wafda feo-a
gt T a9 ¥ e {7 wWedH w1 Th o
fem 2

Tt qOl g 7 I fRAhemy I %
T W YA Al YRR-FId oF & H TN Hieh

H oh gl fRT| 3T off YHWT HWd &k ®Y H
g w1 ST FR G B

T foramhemal w1 fodor SuR@Er SUHIOT i
ST Feh @t fowa S HEAT 2 (IS TR
T Sifereh STEYM SR Hi¥tern aReg (NCERT)
g fafifa fre § suere 2)1

T 1 AR T fF 3T e VI § 9Haa
TqU1 gRT o TRt a%q ok ufdfara oF s ason
FT AT TR o URelt 4 ITW 39 AT AT
TR 3 % fau ger -

(1) Fn gfafad den on Agan Ieer?

(ii) @ ufafeda &1 9ES o%g o 9GRS
ENELE |

(iii) @0 gfafes 9o oF 91 a4 & W W
fe@rg fean on foaft g0 W g 0O
e Wl et

(iv) =1 Ufdes ol U8 W W fohan ST dehar on?
sz fefafea frarera 9@ wude <4

SN fdfse o & aR § $o IR eI wmE

gy 13.3

Tada Y0 PQ o 9HA Teh YT Gid O
@ T g g0 W Rl OA den OC
smfad B W1 (Fe 13.5)1 =1 &
Wefda feReon w1 feen @ wC Wehd €7
THad 39U PQ o T8 o fagsl A dn
C W s Eifaul f/R fagei A den C
R Wafda fewol Eifen e g7 feon =i
Y Wi=? wEtdd RNl wEe: AB
e CD ¥ f&fya wifsul 5= o &1 81
agEUl 1 3 fHerl 8?7 o/ TR W Wi
AR weRy o o 3 fyed 22 4 3
fierdt € ot 39 fag W 1 @ifera ifsy ==
wEfdd fewm E w fem (9 13.5) W

TR

167

Rationalised 2023-24



fax 13.5 : Guac 9o ° gfdfaa &1 T
Teord forell <nfk o =9 &1 95 1 § ot

Tdta giTM? Sife gaEfda forol arad | 1
R &t ferdt, sfer ferdt g8 wdia et §,
Taf g9 @ed € R fag O &1 enurh
yfafde 1 W aFar 81 29 % VI § 98
ooh € fF 3@ YAR & gfafdd @ @ W
I AR fohan S wehan

A TR0 L Ghd © 6 <90 g e
wfafsa o =% 1 oM@ 90 E SR qen <A 9
1 3R @ ved €1 39 uiERe 1 yed-uiEd

FEd Bl
13.3 frafaa qen fauf@ wweda
frarmay 13.4

FHeqaT hifae fh fo 13.6 ® MW AFAR
foret srfrafia g8 W TR fRvol smafaa
g ¥ AR FaE, IS ok yIE fag W
e & FrEm A € fafu fagei w
WEfdd fwon &1 @ wE % faw
o @1 SUEM wifSW e
feheol T TR o FHWR B2 9 i R
3 Tl fam-fa= feemett & wafda eidt @
(fer= 13.7)1

fas 13.6 : sifafd g5 W Safad
ga=R Rt

fas 13.7 : sifrafia g5 @
wrafdd oot

g gt TR TRl TR gegt o st
IS ¥ WEfdd §H o U SHRR Tl e,
q U@ Wedd w faaf@ wWEdd wed 2
g ey fo fguid wed d§ ff wWad &
oMl %1 Ahegd® TeH I 81 WeRTT
oo T S T wedt g W ettt
% HRO B T

Tooh faulia <du S fod 7= 9 ed
T Weda w1 Frafam wWeEdT #wwd €1 (e
13.8) # fraffa wedd g wfdfss s a2

fa7 13.8 : fafaag guadqi

168

Rationalised 2023-24



F & 9t agell it WEkdd TRRT % SR g @ 2?2

e BRI SR T AT G TEE AT T JeRTe oh SR @ <t €1 Seel & fow s,
T ¥ I YT I GG HA §1 TH YRR B S5 bl @ 2| S fIve qud aegei o e o wHed
g 3% wdiw fvg wed 81 1 9 o TH o1 fyuel o AW &d Hehd 22

F9 31 fqug € St T 1 YT SAfSid Hd €, S g, Hidesit Y Sereln 9o fagd S| ST FehT
TR 5 W USdl 21 36 YhR ©H 31 TYUES! 1 3@d 2| S fUvs W% 1 Yehrel Scafsid id € d 4w e

FEad B

W § T 999 8 A qetad T
fordt 31 <doT W SAMfad =i, @ = o
TRy gafda &l gedt 27

3 I

13.4 TUafda YT &1 YA: Wafdd
eI L

TR0 HifST e foselt IR 9 fwdr o
THIYE o Tl T | SEH YR Uk U ok
FEA SO 1l W e e oh UvEd SE
e dI8 1 R TH Y0 @l ol 39 T
TAU1 ] TRl § 319 HHA o1l 3901 | I8 3@
T & foh amueh ot ohd we ® (T 13.9))

F Y G Ghd © Tk A TR o 9® ok
Tl Bl MY Y @ W A2

TRl Rl A€ A T ham VI § fawafa
fopamerey & ®Y H SHY UH RGN SAmE e
ofteeft ® < "Haer <dor S few s €)1 s
MY o Hehd @ foh < AU § qed g e
3 IEgSN R JEH A HY o U 7 AE
Y 7€ 3@ U ? URGEE T SYAN I s,
ot qen SR o fou SfeRT gRT STER T age
i 2@H o foru e s 2

13.5 «g wfdafa«

AT W € fF gHaa i fhedt ovg 1 A
T & wfafed e @1 Ak 9 wHad <dui Wi
Al § ST HR d N Em? AR <@

fa 13.9 : &9 JAIEF FT 3HMA W Y01

Rationalised 2023-24



1 E AT T8 TR FX Thd € b H
THIEE hT §HM W AT A9 R o 91 o 9m
w1 HY @ IW F?

T T 9 e v W @ g9l gr 3T
yfafae oF oFF I UROT 1 SUAN SgHfdael
(hemgerEhi) ® wifd-wifd o ekt T oM
o feru fepan et 21 9 wE off Uk helge g
T T

sgfdgell
forarmemy 13.6

Rationalised 2023-24



fox = &t [F 13.12(b)]| fe&= =1 oot
T ok fau gHeh 9 UReR wifed wi
e fage /T g & T MM W
TUdel Hid Hl Uh IJAHR @IS YU hl
T BT edgas et [ 13.12(c)] | 39
™ W BR-BRE T HF o FS IHS
(TIF gfedt & zwe) Maul 2ga o =9
R =+t o8 gT &9 * T 9 =< Hifwy)
T THel &1 a9 o fau 9o sie
@ 3

T heAZEIEhY IR &1 59 219 fog 9
Fehd © Al oMUl @ W wifd-wifq o Ued
fe@rE <d 81 heEerehly ®i Teh U= fagiom
7® ¢ fF oy wft ft & Ged <a @ 2w
| 9 SaRl el TS 9en a5 o fesea
TAM ol ql FelThRR hoSeehy 1 IYAN
qU-TT YeF &I FHeuT FE o AU HE &1 M

gy 13.7

Tgetl &1 TRt a9F o U 319 39 W OiA
FTST ToaerT Tehd B

13.6 G4 &1 IHE - ¥aq a1 T

eyl VI H o9 e foh 9 oF TRt i wed
RSl oF WG § ST Sl g1 S ug fi Hrn
? fr o W@ @ 86 € 98w % fau fe
Td o Y H 3 T e € T IR fhaehan
(13.7) W =

13.7 BAR AN HT GG FM 2?2

B9 a&getl -l chat vt <@ U B W I 3T
STl TS TR T3 W GOw il g1 75 eu
Fog HEequl FEtEAl § 9w 21 gEifere skt
TEAT 9Ol Sty i gEeE AR faw favm
e @l R

BUR =5 1 3R AT MeARR 1 =51
e e T Bl 81 98 HoR il ¢ difeh

SYIH WIEST hl Ush GHAA 90T wAfeT) g
o 13.13 ¥ IWT AR TH Hed o
MUl Feld § T 9Rul T LN hi
et fagst o UM 36 YR @y fh g9
R g4 FT YHE HE S FWonl HA R
feerfa &t 39 IR
TS hifere fom ggor
T WEfd B aTel FehrT
frdt SR W 1= 3k
$aR %S A g a9
T %S IS Hl IS
R NCIN R EAN
T {9eR! e 1 feErs
| AU THR! AT
fF YR L7 YU
W 9d §gH ®9 H

T TooH oM B| 98 YR i gHeR I H
faved o 2 ©, SE o ST wen VI ¥
e fopa 1 oIl o 1o T o farfera
BH I YR 1 AU Fed ¥ gwery
fagrqor =1 W aell Tk Wrepfier aiEe B

faa 13.13 : FH17 %7 fasiqoy

TR

171

Rationalised 2023-24



Ig 73 o SAAeh WRN &1 gHeAS o Fard Y
Teh| 3k YRGS ST 9T &l HiHdl A Wos
Hed ®ed ¢ (fa 13.14)1 &4 & 6 &n
Raen (SmERE) wed 81 ERE ° uw o
1 gR el © 59 qaeht wed €1 Yol o dw
w1 gftaier 9 e fran s @1 aiarfe 39
1 98 9 T S 39 IEH AR T YEH
21 59 B9 Hed © foh fhel sfem oh A B § Al
IEdd B B AR o W i g 9 X ©
Bd ¢ URAIeht 951 § WO HT ol GRSl ohi
e Wi TR S 1 STREY 2E 98 ohd B @

RES I

i~
EEAINE
d— Pl

i |

AT
faF 13.14 : 5A9 371

daraHi: 39 feaean & fau w9t o
AR e & T 9w

fraramarg 13.8

s fo &) o | <fEw gaeh & 9w
1 AR HITST| Tk I d IHH! 3@
T Y& STl 376 Ydell okl STecilch
FHifsra| 2 i 9= BT T IHhT gael
T Th aR YH: STl hil F1 39 Jaelt
& WEA H HE qledd e ua 87 fRE
feorfq & qelt w€) ofi? oo B9 & Ghd ©
fo& w@ F=i g

form feafa o ol sfim o aifus e
IS 1 OISR €, TS TR | A1 Al
YRS H?

Jaell o W TH oG € S s W AR 2
9 TR H OF X W HRET B F? TR
#RT, e VI | o\ o a) o o1 9g1 22 |
RIS I G F WD Tk Rd R HIhAd Il
g1 3@ Wd & T (3fe ved) Fed ©
(fa 13.14) | e 3 a1 HITTERTST &1 a1
T 21 et RIRTRTST GRI STHYE i T T
1 geb RIS g HikTsh e g Tean S B
TRt TR T JHR T F
(i) wisp, il <igl Wepte o foiw WU B ® qen
(ii) vIemRTd, S A YR ok fow gunE w6 g
T iR, i T (Al F gEd o S
&1 o dfemeti qen e S @iy W HE e
HifeeR T&1 g W g w1 iy fag wed €
gk Ifd & = yRR ° weRfa fear
bl 2|

gy 13.9

et ®F & e W TH Ma fag aon
T& %@ JAEY M o8 %™ & 6 IR
g =ifen (Fost 13.15)1 3+ fagl & &=
6-8 cm 1 T T MY HF & T
I A G 9 HI T W The {@UI ST
AT T HT I HIY HE H FS K TH
TR If@U A A7 R hE W ER
W@d g, YMe & ¥R-R IO SR«
T 1 T@d €7 1 Mo Tog vie o ferelt
T T M W YT B @1 22 1 9
TR AT G HIfU e M fag W e
BT W fohameheTd &1 JeEU FA 3H
IR T YT B Sl 2 Hid AU WA
fag =1 31gvd BN 98 e ® fop e
#E o fog & S whw A W s@eh!
Yo Hiedsh q 8 gl
X O

fax 13.15 : 3719 fag fe@m

172

faam

Rationalised 2023-24



Tt R 97 gfafaa 1 99, %] & g o
R, g4 & IO T el a8 AIET 1/16
Yehe % o1 @l ¢ 3EfAU, IfE 4% W uid
The 16 a1 3TEH e W W fRE Thaeia
o] o TR ufafee &, @ 93 & 9% 9%
wAtas i oifd TRt sTq9a g

framerang 13.10

6-8 cm ST &1 T &1 Th TMHR THT
<fifsm) fo=r 13.16 § <9iT STER 398 <
fog T w31 <9 fosl § we amm fiRsy
T o Teh TR T fUSI0 aen g 3R T
Tefl ST A1 ek fud fauerEu WisH
ST Ued eifdu| o1a ¥m o s f&o
Gifau difeh &M &t Ue9 gol d T aeit 9
A @1 T Sh A HHT T SR et
iR & oFR femrE <@ 72

T T gEA T o |

AR H1 e &) Gag

N/

fax 13.16 : fis® o gai

T S JAfd @d § 9% 99 4 $9-59
fo= o Tl 1 SUgH %9 § W W FET0
21 3% A o G U 24 ufdfaa ufq Sebe
(16 9fd ¥he &1 W ¥ AfuH) & T |
Yiafda gid fe@men S €1 99 YR gH =t
@ U

T I R TGS ok YA W GRET <A h
fau ypfd 4 Uoreh UEH *1 €1 Ueieh 9 g
SERTE T il off o ° a9 & 9 Tk
T #

T TH UH IRYA I € TR G W g
Teord axgatl o Wo-W Hehe &1 axgsti &1
AT 3@ Fehdl ¢ 98 a9 53 T W
TS I TIEA @ THA €, I F WA
uRefda el wdt ?1 HE 49 g Ued @ fag
Taifuss gfaeres T e 25 cm @ €

FD AT U W IS TR €9 G 3@
Thd & g [ HT a&gell W T 3@ T
Tgoh foudd, 38 7= e W@ awgetl &l
e TE @ I W QL I TSl H TR
3@ Tohd 2| Sfea Geies of|l & YA g A=
% 37 gfte <ol 1 Geed fHar S gk 2

FHeft-wedt, vl 9 9 ggEeen § e
Yol 81 Sl ©1 TE T W ok Leren g 9 %
FHTU B 1 TH BH R I8 el S 2 foh
o wifqares fosfad e @1 81 3Heh ®Ru g
FHUSR 8 St € S -l ercafen R w9
o ol 21 39 3 1 Tafren e @) erareed
G 1 T HL AT FOE OF o @ S 2
AYfF TR 3§ 39 Hfehan 1 3R WA T
gifera = e 2l

13.8 3 &I 3@

TE AEYIH T T MW AT A w1 Sfed

@A | 9 . off TEEn ® 9 e fRd)

4= foeros o o S =few) 5 i e S

FHUIT

o f wumel fen o © @ Sfed =wd w1 SwEm
EAISIY

o i = fau wgd %W A wgd AfHH Wkl
eI eh &1 STUaie TehTel § +3-fa=me qen
T B gl €1 g A R wifsremedt
F1 TAfE dig RTET, YT AR I
TehTer e T aifd T TRt 2

TR

173

Rationalised 2023-24



F1 AT TR 272
Sl o A5 faf=1 SR % B0 21 ke o A7 9gd B B © W I g hehgl =N AR 2w
Gehal | THIT 4% o5 1w 9 oft SHRT AR ol ® a9 ot SH e @ S @) faedt o 92 A% w §

S el B T § fietet o1 Wi g © (fa
13.17)| I8 Hdal G e Uwd | & A&
dices W 1 i @ Wl 2

Soe] U@ H et At 3@ TRt € Weg i o e
3@ AT 39k fawia &7 o weher ¥ afea gef
(=, Tee) e § e=E YRR W@ WA ©
wfehe Td § Sl § TRl <@ Ul Soe] o A |
g R4 dA St Yaell Bt €, difer A9 o
Aferer WIS AN X ek TH o WY-IY
THeh e ¥ <t Wen § weed g § e
el 9 € Vg B 2| THeh fauda 5 ok
gferi & = H v eAfus qen YR wH
Bl 2

K

a7 13.17 : faqat & =1

o T 1 forell wiferrenelt werret | 1 et oft
e wa 3fEm)

o M WA & HA WA TIifgw AR MYk
T H FE g H H0 R W @ A H
o3 9d § UEU A g gER A 'l
TlFX o I SMEU

o T WWi H WA I F HE W W
T@H qfeU| AT GEH hl A oK agd
THG AR STl W Ol § dgd L o
SR A dfeul
Fel VI H oA Hgfeld oMeR % WR o

o AfE disH o R ereEE w1 e

al zEg o oft afd € weRdt 21 oM |

foerfim A &1 9@ 4o & sHe WM o fau

SUEE B B T wed oifush g A

et 2
O B9 A SRR H faef A I

fogal i GfAfad e =@ifeql weel TSR,

Forlsht qen w0 Sfewdl (S W) de
Hie-clierR o | faarfmm A &1 =R wen o8
STt Bl e, 3W, @, TR, e TS
S oW qe g off foRift A ¥ WER e g

13.9 =tyu-fasfa amat =afe wg-faa
T

T oAfdd S a=d ot wiwferd €, e
(3fte Twieh)-stemar @ difgd =4 €1 SR
gegel H Ed & fou difgw 3fe e R
Fo Ak W 9 & faaga @ @ Ul
Fo Al el Aol o1 vt 9 oF FR0
T Tfe B 4§ 0N s e gm e
el W eAYd GARL oRg3tl hl UEErH
F YA HW T A TR S AWfAl R
Aferer fanfaa w2 oid € qenfa, ifaftaa garem
IR AT emareti ol SR e faefoa we
A g o Thd 2

)

Rationalised 2023-24



e~ faopfa at =afeal o faw sty iy @am aun yeiferes |reE
STYSRTIYTR WIEHAT H =1e]y T1eE, T91 |ieA (TR T JHAEA 1 SYART Hich), Fa0 AEF (a0 Fi
FEFES 1 ST Heh) AT TIRih HIEA HiEHfad B
<IN TEF TR H AT B Gehdd €, ST FoIar 1 FRI TS L Fehd © aen qrft v 3sfEd g
T2 Wb 1 el GreH S st o U1l den vietreht |ftferd €, ey fapfa g safaat il ued
e foras o TEmEd i &1 o0 e § ohe, SUNehIet, sier aell Tiieh qel UE ST |iee winfed

& e oTel Sheigpeled qe HPl S8 goiaeieh | ot Suaey € o eer Gomn e fRw o
Tehd €1 =% qRuY Sefifes off Tk seieite |ied ® S gk S i sfua fauaty (shere) qen wéifa
o T SYEfid H B AShe Fa0 Wit (CD) den Hrel o Y aRds ot difwd faua & g

qerl fores o stfus WeEe ol

Teh1YTeh FIeAl o fg-wiehdl o, Goael ofw, W o, sase qen SeEH wen afmferd €1 s o
o HASH ey e oG9 o fore S oy S © 1 U Gied wieh | qon el yeei

FI T o fou IueTsy B

13.10 o ggfa = 872

egfaeRia g Al oh fag Faitee ekt
Y o Feed 2l

o Sicl S T U wequiaehia g At o, A
TeJufaeha Ja Al o foT T Tgfd fasfad
I qAT 3T 1821 H YTty fomam

7 ST

FAEH TSI 1932 H SAYATE TS| THT SroisT,
Tford qen SRR Tl oh fw oie ki B S
Tgfd &1 ST Hh SHE IR et i
&1 S Hehdl 2

st ugfa o 63 feigfena Yo s1eran B B1 T®
BU Th &R, e’ oF W=, G IR
A SR g 1 wefdia st 21 fage
%I HeAleR Gkl o6 U hall § SHareed fohan
T ) g dfem | i fag €

STISTT SUTHTeT o o 18Rl qel & TE= |

®1 Fefid # o fae fagfed G F= <t
T R
C A T
N o — — @
— = == oo =CAT
— — —— '_
and | (comma)
o ——
Qo — — —
oo ©00O
fa 13.18 : s Ygla 9 941 f#q 57 @t fagfea
Yo+ &7 ISR
T Yo i 9@ Sl I W SHN S € Al A
effaehfa e Al sl hT I hl TEaE

H el W 2| TNl H SEH 9 R o o
faigatl =l digr & IuR feon s 2

)

175

Rationalised 2023-24



wequferepfa Jod =Afe ot Tgfd i eRl  Ue¥eh ®IU I TROT HTA USdl B1 SeA TS hl
Y e YR Al @1 ek Uveld (a9ie w1 o "N § q9) A S Wehdal 21 3SR
Bl T AR o GASHl hl TeHHdal €1 WEH  IEuEel SiE FfeEl qen HqRul weie foaesfed
1 faferdl woef 9 wewm W W FeR g g1 o T R

D eJufehid g WAl ! He™ STl W e i1 57 {1 et T

Teh YFAWTIe= aleleh 3 % & &9 H fverise ey fu €
9 & quiaan =neEferepfd e ot Mo S 3 SAReg ¥ IO Giftd Gue] i
I YT hil S=61H Ueh bR, TIIdehR e ek o ®9 § 3791 G531 =h! S21n
Bl ot et et S wE wneElasta gu €, 4 aRd o fasar & gatg qen
fafere foren o fou o Geen 1 wro w1 THh iR S ARl § o

o T FeR IS W 9Rd 1 wfafafuc feam

STRHT T Tk AfGhT TH TEATTRT T U, hoR TFad: Haraisd adl WXk =
faepfa gor Afeen &1 18 7€ &1 o1g & S=i4 3fie @ & ot wifer Sk Gehod A1 WEd o HRU T8
T fovafaeme 9 e &1 U T80 T il =R 3w O oew’’ (1903) Gfed S=iH T E

& fad|

Rationalised 2023-24



qqE A<

Wadd I
Y fag
e

s Hed (HifHar)
foafm = sifafa wEdT
amafaa o

i (3mEiE)
wEAfdsRl (FemEsienia)
e -fEd
e & frEm

et

wafda fato

frafrm weda
gfe wea (fem)

MR = e @

=

TehT9 Gt g3l § wEtdd B 2

g yere feredt fereRe, diferet fore gu qen fafia geef
W eufad B § @ Frafia wedE g R

foafa =1 erfafia weEdT et geai 9 e 2

(i) A IO, G HI0T o SXER Bl €
(ii) safad forzor, wEfda fRTor don wWeds 7= |
aq foig W i T Afyee T @ 9d o B 2
TUUT gRI &4 Wiafas ® qrve-qieds e 2|

ol 101 W 3ok JY U1 SR Hfdfe I TR €l
Tgferd WEd o hRU heleRehd B gL T
Epnlid

T T TSI ST YT YR FHEAM €, T O o e
T R

YWl o A ek N W fawed g il oo
Fed €l

AR 9 & WU 9 & HiHA (TS Hed),
aefem (uftarfien), gael, o, e (3fie gea) qen
TR, T

Y 5 GG qe1 X kT gl ki T 3@ Hehd 2
S USRI T ST FHieh eufahid Ja A IE qen
fo@ gad 2

et 9 S o T @ W &

ST gHA FHfsl 1 eI dtevrar 9 fawfaa @
w2

Rationalised 2023-24

177



A AT 3T T R FHI A 1 A 3 R H Tl wl @ Gehd B2 1 3T FH
o ST gl H 3@ TR T AR Fifu

Frrafia den foaafa wedd § e aau) = fauia gwedd &1 319 2 fF wwads o frem
former =1 T 7

191 5 § gl o ¥ o 9 fafey, af e S T SR fR-8 39 TR
@t frafid sed g =1 faafta wada s goiss frafd o stom s w1 efifae aasu)

(%) ifeRT 9o Ahel I 7S (@) =i T8

(M) T H YD (9) TTRE % %Y W el s
(%) =dw () S H THS

R o e Fary)

IE TN oh fou foh smafaa oo, wafda fReor qen eaad fog W sifaea o &1 aa
o g 2, T fHarmar &1 aui Hifu)

9 fru Mo e T # 9 R

(a) TS H9qc YU o WA Im R TSI T Ao o0 Hfafea & m T K@i
Gl

(b) =% fordt uder U0 & G TS TR MY AW S B W A FHH
1 e Al <q0 H UE @ R SaeRt <@ s Y Y WA T RN

() e 19 | Yl W @A € ql SAUH! Yol h1 e Bl Sl 2
(d) s oferai & 4= | vrreRtet w5t wEm 1 orven viget w1 wem e /)

Y9 7 9o 8 W et faswew wifew

7.

10.

AU HI0T TS HI0T S SR Il

(%) WA (@) wef-eft
() fererw Tzme () et T
oA U GRI SR T Gidtae g @

(F) ST, 407 oF D qen STafHal

(@) 3N, JU07 o IS qen foa o 9t o SR
(1) arEdfaeR, YU S g8 W d SEfeal

(&) ardfaes, Y0 o W qen o9 o w6 S|
ShelESRahIq 1 THAT &1 G Hifs)

AME 5 H1 T A hd @ias ey

178

Bt

Rationalised 2023-24



AEA

11.

12.

13.

14.

T TSR 2 o 5N foharRhad 13.8 i STA A6l ol 3Heh STeATdeh 3 THl &dd |
T R R AT SRR H HAE o SUR 1 A L Hehd 22

ol HIFTT foF a9 3o A5 H1 @ Y w4

fs wrafda feor eafaa forzor 9 90° =1 SHI91 SFTT dF AT9aH hioT o1 JF fomaT gim?
I T TR FHAA YU TH-TR Y 40 cm o < T W@ 7l Tk o W Th

ArHerdt o forad gfdfee a2

T UV TH-SIR & e T 2| FRTET HT Teh h01 T 901 W 30° o HI0 TR A9ferd
Bt T St fom ot 13.19 & <wifan T ¥ g < @ wrefda g ol wEfda o
TR

fasx 13.19

o 13.20 ¥ 39T STIER &0 T 9qe Y07 o Stk T 99d 9§ 9 geh Th R
A R TSI Tl 3| 1 98 T I 40 H 3@ Tkl 87 FN 98 P, Q TN R R feord aegat
o wfdfee oft 3@ Fehar 272

A @ P .Q

fas 13.20

() A R fd fFd owg & THaa 40 § a9+ are gfafss &1 feafa s i
(o 13.21)1

(b) = frafd B 9 weelt gfdfas =1 3@ Hedl 272
() = feafa C 9 I3 7@ wfafas w1 3@ gehar 272
(d) 9 TRell B § C W el St @ 9 A %1 Wiatss g X fages s 22

. B (W)
. C (T=)

A

X

fas 13.21

Rationalised 2023-24

179



foef@ Afm framRemy @ afESEd

L.

ST T T YU TAEU| Tk K= F1 UL 6 Hhid w1 foeed (i) fem
TH W% HITY 3R T TS I 1 I TR A@W| e | 79+ eqr9en! 2f@m)
319 i i Taeell %1 TH el I &1 ¥ R (@) w3 o= o o) fFm
feerfa o M9 31U SMTUH! IS YRR %@ UM € SR HN?

F© =neufaeia gaa faenfea 9 fiar wifse 79 gfen fe 9 e R 1ed
de forad B1 9% off 9 S fop o aeqet, stenewt qen gw1 o fafe=r =t a6
Y B 2

ot 1 oo @ fafera) 1ot gfie eman &1 Sifer AT qen 3199 5 ki @
% aR | faar-famst wifsu)

3T qTH-UEIH ST HALU HIFTC| T HIST o 12 98 F 67 1 o fohad a=d
Y1 O 1 S0k HIl-Taal | Udl OIET foh Seh o=dl whi gite &fivr B W
1 HR

@
(b)
(c)
(d)
(e)

\

e Tt oft saf grr feman < wehan @1 e =neqwfaefa e wifHan-siuar o difed
faEl & o T 9ged 92 31 TRE F e At

fopedt oft fem 61 = Tehar & (S sremEn gew) |
forelt oft e1g 1 & Hehar R

fopedt oft wraTferer = 1 B Gk 2

JH T oTell & TRl B

ot ft T A @ Wed ©f gt @ AfA TeT (AIDS), 39eRfcg B @ C,
Safifd (Rabies), wgeifEan, ek, ¥q&™ (Tetanus), 2, AfEsH I
(Encephalitis) ¥ difgq =afed F5cM & #X Thd|

T G o 4-6 U o Y TRl WM, SR el ereddrel ® feRan < Hehar 2

S AT TSI T = © S 319 Sfter-ehrel | €1 ferdl deigd =5 sk o I widan
TR T T ERER T B E| ST 39 Ui o 9N H 39 o0 ke wafual it o
faa & <A1 =1 oY STHT 9o oF I STavds hrEde! i S Hehl

MY TF o e ft T 2 Hahd B

180

Rationalised 2023-24

e



Rationalised 2023-24



Rationalised 2023-24





