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SOURCES OF ENERGY
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(Introduction)

> 7R O S H SSll S A sTavaendr 81 T v ¥ v i
o % T & H il Te Tewdqul gt e 3
> ¢ Siae | I3 UH fRa-Feld (activity) 81 & S 57 oot & S99
T _
> 38 TI@ I WH B S5 g ot 9 weer o 9Hen ST 9 o
(i) ©FT SFH % fTT S STt (heat energy) S STESIFAT 2167 5

9 SIfaiad i T S &, 9 B T /S S T o S
ST WAl 2

(i) B TAF AT Y A B TAR F AU oA, S, foRrEE
TS 36 & U H Sl Il TS Bl 71 31T IRasT & o
T SIS ITANT B . AffaRea F &% § off du=x ain
YUY F I & AU 3T v 2 2

(ifi) foRIer STl S SATTTIHAT Shad TR F (AT & T& A 8, Sie=n
S ST 7 AT STl girrar S — o4, ear, Wrsey,
FEI, AT AR, [Ggd = (Electric oven) 3291(E =1 I &

Q. stervgesar 9 B
MIYTFHAT Bl B

(iv) et araR TAT § el 1 ST FF TaeT S5 S T @
S St W foera St B 9o fewar s )
(V) S forga WreR w9 A S o ITANT S g Seit e e
ST 2
(Vi) T ===t (wind mill) % g0 o fagd o S fpr W
%iﬁmmﬂm%%ﬁaﬁ%m%ﬁﬁmﬁﬁmm

T $um 3 w0 O St =51 ST A $) S S I T B
%ﬁwﬁfm%l
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EEIESH ‘é"f&iﬁ & HJA H\Iﬁ(ultimatesource)qmamr;
%%ﬁiwﬁ%ﬁ,mﬁwﬁmﬂam%% |
eS| ¥ fafe= |

(Different sources of Energy)

@—ﬁmw@'é@r——mm,%@ ’ Bl
e @ Fan & AR o,

mwaﬁmnﬁ?ﬁﬁmmﬁwﬁ%ﬁqmaﬁmm
eﬁa}ﬁaﬁ%,@ﬁrm’fam@ﬁmm%u f
]

méﬁm@ﬁﬁ@@awm%~ﬁwr &1, ST, SR,

YA, ST 19, e G gl
ﬁaﬁa‘rﬁﬁwgﬁﬁﬂ@mm@ﬁmm%m

wm%mﬂﬁmmﬁm%%l

[A]ﬁnmq@ﬁmﬁﬁmﬁ%m@mﬁmﬁ
Wwaaﬁ%ﬁﬂﬁmwmwﬁﬂﬁ%ﬁmaﬁs |
qsaﬁ%sqagqﬁrwaﬁnﬁammﬁrﬁr%lwwmﬁ,
TR B —

SR st 4+ @ - T Sl
[Solar energy + Air - Wind energy]

[B]Hﬁﬁmﬁﬁﬁﬁmm(Photosynthesis)'ma’{w "i
S Ty ¥ Ao @ e e ¥ & A S (Mechanical
energy) ST QI 2 ]

[C]@;mw,gﬁaﬁamw%ﬁaﬁaﬁﬂﬁméﬁr%lm;
TSRS I AT SR e & TR 8 e §1 T8 a6 391
e Tt W A 3 ;
aut ST S T Y B AT M F T € A S-S Y SR
STt farga St (hydroelectric energy) ST feram Srar 3! :

-M@ﬁﬁ+ﬁﬁ—m—aﬂf—aﬁﬁgﬁ3@
wwmwﬁ@mqﬁaﬁ%ﬁm%ﬁﬁmm@m@ﬂqﬁﬁ

T & 9T B g
, A Sl & 399 9

(Good sources of Energy) :

R 3 e 3 B e o6 3 e e Y 36 ferg gt 6 T
Sl 7 ITANT fhar Srar g1 R o 37 Bray i
ST S e ﬁ%mm%@ﬁﬂe
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i:f;gﬂmﬁﬁmmmaﬁm
(V)gﬂmmml
(vi)aﬁmﬁwqiﬁﬁﬁﬁmmmﬁm
(i)gamw'mémmm@q.
(ii) T IS | (calorific value) 399 BT =ifgw)
(i) ST 3 TSI R ST geHl ¥ e e e
| (iv) TIET YT T A FAT JF FA A
() T T A AR
(vi) ST TUSROT T URee EET & f&har s =nfeq)

ST || & TR

(Classification of Sources of Energy)

\
[) TR T SESTE St Ee
) WRTTE T TR-IIRETT St =

(1] [A] TEeT0TT S=t | (Renewable Sources of energy) : 98 St
B Ry TS TRl TR ST Wehdl ST 3TAMT FH & 91 39 g I:
T TN ST Sl Seq= e H AT ST Tohall €| T Sott &
Tl &1 [Those sources of energy which are inexhaustible i.e., which can be

eplaced as we use them and can be used to produce energy again and again are
alled renewable sources of energy.]

T o I Hia ST A S §) iyt

TEIT— TR Fsll, T Fsil, ST Oe[a Sott, -1 Sesil, FRrEre
W, 99 g el TSl |

TR ST Biel o T (Advantages of Renewable Sources of energy) :

() & B a9 aF Wi STade 6 Yl GF J TH3T 91 Har ©|
(i) ¥ B Sl F HeT 9 ¥ SUREE WA R

(iii) 37 Bl g0 fFYT e’ 1 I 30— &l oI g1
_ [B] sttt | (Non-renewable Sources of energy) : St St
SIS mreT 1 arete 1Y T AR STAM % A& I ST § A& @ o
WA R AT Hett Arel el o [Those sources of energy which are
“haustible and cannot be replaced once they have been used called
"On-renewable sources of energy.] |
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Y e, ¥ T TS W T T SEE am (g
T frar wff Firer st gl (Disadvantages of non.repg,,,
‘ 5

sources of energy) :

(i)mmm@ﬁ%smm@%wm%,
(i) & B FrarERer S S T HA €
[2] [A] URURTd Seit | (Conventional Sources of energy) 3 o 2y
Waﬁmmaﬁmﬁmm%ammm&amﬁmmﬁ
S =1 TR &, I S i Feeren 81 [Those sources of energy iy
areilsed extensively and meet a major portion of our energy requirement Calleg
conventional source of energy.] |
S — AT T9H, g SeqHH SHoll, qaT il
[B] TR-G{unTg St | (Non-conventional Source of energy) : ag
STt ST FoTgeRT STANT SAT9% TR TR T8l (62T ST el © T & Savas g
S 3TMYfd Qi | § =idm %, TR-QLRATT It Hrd sheardl 8l [Those sources
of ene;;gy which are not used as extensively and meet our energy requirement only
on a limited scale, called non-corventional source of energy.] SH—dR S,

TOT SSfl, HERIE arare Seil, SJ-ardie Seff, AT St e
( (A) = S Sifag 4

: (Test yourself)
1. S 1 37qa: Eid Y el Srar 22

Which is called ultimate source of energy?
2. S o fafs= |t & 99 @1 (Name of different sources of energy.)
| 3. T T AT St A ¥ qeT e g4 32 (What is the
main difference between renewable and non-renewable source of energy?)
4. 39 S Hiq 947 2? (What is a good source of energy?)
5. U 38 36 I 47 favmand §2
What are characteristics of a good fuel?
Gl : R
SaTes em |
(Fossil Fuel)
%‘ﬁﬁﬁ%mmﬁww%mwwﬂ
Wﬁ%m@m%wéﬁﬁqﬁaﬁaamg G EF
STaTed e Farar 3
Wﬂﬁm%mwﬁ%m_%maﬂw%
FIE ST S 59 weR 3
(i) SR (Coal)
(if) rfergs (Petroleum) aiix
(iii) ST T (Natura] Gas)

i fug)




e gd§c0mpositi011) RERR R ATBE T R 3 gy RIS
mﬁ@wwmmmﬁmmﬁmﬁuaﬁa@maﬁ
Wﬁwm,maﬁﬁ@ﬁm(@amaﬁ)%ﬁﬁ-@m%wgw
WWWW 2 T THTE T S arew Sy
qﬁaﬁ@w@mﬁ%m@gmmwaﬁ%aﬁzm
U5l a9 1 T AT 81 I STrares 3 ISTHA g H . -

R AR O TEel ey oy ST Y : gy

(i)@WW(Com):ﬂ%@Qwéﬁmﬁm%@raaamwm%

mﬁﬁrﬁmﬁm%lsﬂﬁaﬁq%aﬁﬁaﬁm,m@m
1 3URTT e B T

] Y IRETE & ‘s:?ﬁ'ew T A )
mmwﬁmﬁwwwﬁm%l
I
(Coal)
1 1 Lf% ,
(Peat)  (Lignite) (Bituminous)  (Anthracite)

(a) die (Peat) : FI& f7eet Sl =1 B 21 w0 Sae7 60 ST
Wm%mmﬁﬂ@maﬁﬁﬁmm%n

(b) ferrgE (Lignite) : 7 Fraw P BT TNAT 679wl
Wm%nﬁmﬁ%mmgﬁﬁmmméﬁ%u

() Tagfma (Bituminous) : S =TT 70-80 % ST IR e B
W%m%mﬁwmmméﬂ%l

(d)@'r{nga(Amh_racite):qﬁmmwm%lsﬂﬁww
96%mm§.%m%mﬁmgmﬁmmmém
¥ 35 T T Ao & TERTT T I = R R T e ey )

TS 3 ITRET (Uses of Coal) :
(i)mgqa;@maqﬁmqﬁaﬁwﬁmﬁmm%l

(i) Sg= IgANT A fgEgd HIF (Thermal Power Plant) & forea 3ea=1
FTI 3 fag o S g
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i Wmmﬁﬁeﬁlﬁﬁﬁmm%.
((llgzzmqg@ﬁ Wmﬂﬂ@ﬁ@rmﬁ%mﬁ%%A
=7 & far S &) |
I &l ST U gt (Disadvantages of burning Coal) ;

Sy i ST T T ETgaiiarTEE (COy) T I Wifiermss (g,
S e e | T SRS AR BTG FA T Safs gy
ArreTEe STl A & S gEEn % g F JRAMCE B €

ardre fagd W
(Thermal Power Plant)
T8 U UG 4= BT & s g frge ST AT ST 21 39 ey,

FIIAT AT I T SR forge ST AT S 81 FHIAT TG g gy
mm%a%éﬁéaﬁmwﬁﬁmm%l

T W A (e Ho= 1 AHifehe 3TRE ST <=1y 7o §—

Cooling
tower

= 5.1 |
g Process) : Tesrem et 91 0T S0 gregg 541 o

Terenfatfa (Workin

ﬁ?mm@ﬁ““ﬁw@ﬁﬁ%mm%mmm
wéqm:aﬁ?m ST ST B 7RI T ey F fpar ST
heated steam) mam:g? (Steam) Wﬁﬁ?ﬂ ¢ SR atfer 9w Wi (Super

ﬁg?%?mﬁmamm)%‘i’@@mﬁmm%sﬁ&"‘ﬁ

generator) mgﬂﬁﬁ% m UKL WSS (axle) U IEEGESIEE] (Electric

RUEC B %’%Wm%l?ﬁ’g@ﬁr g
TS =t % o N T AR A
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Qeifcias

Eay

(Petroleum)

ﬁﬁmgpetraWOIeum%w%mmaﬁﬁﬁr%ﬁéﬁaﬂ
sl i petra=rock (€M) TAT Oleum = oil (dieT)

JESCY AT ST TSI 1 0T § ST 3, Kol 31e7al 79
ﬂﬁmﬁmm%lﬁmm%‘mﬁ?wmmﬁﬁmm
M 3 el ! :

7z T, Ferafarr, TR el 9 G 6T @ Thga srfasaemeie
i 0 € |

PferaT @ e (Refining of Petroleum) : 38 fafér fSedy &= 4t =1
@gﬁﬁﬁﬁwﬁﬁmm%, JAfeaH w1 e HEaArar | [The process
Jfseparating pure fraction from crude oil is called refinings of petroleum.] 3Hh
o si ST fAf (factional distillation method) S ST T STTe &
ey Fir=7- Tt g (boiling point) TR f=-F=1 SUATT gerd re T El

F=T ¥ (Crude oil) T&IT: TESTEHEAT o fHgor |ran § fSwe Fag-i
(C A 400°C F Fr=r TEaT © TS IHeE ¥ T 7 SRSl ol el
f STl ® foTe Y2IfTaH S IR (Products of Petroleum) Fed ¢

> W A 0¥ ) (R )
=== > YA (40°C ¥ 170°C) (HE)
== — fRAMGT (170°C & 250°C ) (FET = JA)

B == —> ol (250°C ¥ 350°C)
SEsSE===—> 397 AT (350°C ¥ 400°C )

— 3TERTE T (400°C ¥ FHT)
(SFE 3R M T ST
J s oo, WieT I8
U7 TEHEE T B §)
o= 5.2

wirer &t feranfafer (Process of refining petrolettn) : YT F ST 3

TTT F5 3T (crude oil) S 79 ZW TE F IS S R, ST T7 917 ¥ w9

A S ) Tg AT TR TR F SR IS ¥ T = F gey

T qry (higher boiling point) AT Teel TANd B § ST wrst wore O3

;‘:%‘Hﬁ%nﬁmﬁ{aqﬁf%ﬁ%%m%ﬁmm%%aﬁ%u

T R ¥ st FfTT Forehrg Aferdt & Wi R ST €1 St wer %
S fafiy=T SISt (fractions) ST 1T € S 1=l SR fohelm T §—
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T FELHIG REEE SEPi
i. 9 0° F e C ac, FeERIs]
2. Udifer g §eR [20-60°C CsdCy |[as % T ¥ e o
? ’ cleaning &
3. ¥ |40-90°C Ce¢ C;  |dry cleaning
4. 9 () [40-2200C |Gy, [FRR F o ey mig
et ¥ wTH
5. g e 175-325°C |C;, ¥ Cg |5 SuaART §
6. 9 AT 275°C ¥ W Cis T Cis SIEEEEEE fag
7. 5% ad 300°C ¥ FWR |Cp; §Cyy |[FTed FwTF
8. YT g 400°C ¥ W |Coy T Cyy [0S T J77 Az 3
9. & $e IV | — | ITErT A

Wﬁﬁmwmwﬁﬁv@é,m%aﬁ,mm%
TSN, TSI % HiEren % AT favwaga § e s 3

weifermy 9 (Petroleum Gas)

T 9 $AT (C,Hy), T (C;H,) o ST (CHyg) F1 33007 1 gy
& FATT S (C4H,p) BT 8 T F0a STERT & Sromy §1 saffw o
ST Sl BT HMT S S

gfaa a‘;ﬁrﬂ'ﬁq T (Liquefied Petroleum Gas) L.P.G.

%@Wﬁwmm%aﬁqzﬁamw%mﬁaﬁmﬁﬁa
W%nmwmwm%xwﬁmmﬁqqﬁa
ST AT S A o0 31 7% il Saeeier o ) R o
ww%@eakage)wﬁrw%:@mwwwﬁ%m
T SUEET WIHEA (C,H,SH) firer feam siar 2 ,

WTehfeieh T4 (Natural Gas)

%ﬁ@m%%uwﬁwﬁ%mm),@?(CQHG)WW
(CHy) T 1 3101 &1 Freht Tt sverera 399 31 5 ¥ & creores 050, Ao
mm%um%ﬁ%@ﬁﬁﬁﬁw % Q-G I9-3S
(bio-product) %Wﬁmﬁﬂﬁ?@%l

el

WW%IWW%W_-QWWW@;T;

(i)mmﬁ%aﬂ?CNGmWaTﬁﬁéuq%ﬁmﬁmm%*
i Wﬁ?wmﬁﬂﬁmmﬁ%mm%s
ol @Emmmﬁﬁ%%mwmsiﬂ%'
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FrareFl Eul o ST ¥ g (Disadvantages of burning fossil fuel)
() T TSGR f6T Stery ¥ URE Wi wEr o Eﬁ”f
TRlEdze (CO,), 3feT HEr o TR TReEEE (S0,) T
TEEro STEsiTerres (NO,) 7 Tt e B

e SRHATFATS T - W= (Green House Effect) Seq=T Xl
1S WA G A B

(ii)ﬁrw%w&ﬁ@fﬁaaﬁfﬁaﬁgaﬁﬁﬁmm%ﬁrm

%‘T@Tﬁf%lmW%WU@(ashes)“ﬁmm
BRI |

374 W%%aﬁ%mmwﬁmw%ﬁqm
mww@mmﬁéé&%m@amwmm@n
(Hydro Electric Energy (Hydel energy) and
Hydro Electric Power Plant)

"aﬁwﬁnﬁaﬁ%mﬁgﬁwﬁgﬁm%wa%m
A T R T ot ¥ e et e & Sie g w97 weemr 217
[The electricity produced by the kinetic energy of flowing water is called
hydroelectricity and a plant which generates electricity o
iowing water is called hydroelectric power plant.]

AT T T Sl T g A

mﬁmmw%mﬁ%mzﬁﬁma@m(m
@Ff)ﬁmww%mﬁ-ﬁaﬁa(am)maﬁ%\m@ﬁm
W%%mwwmwmam%lﬁu%mw%

n a large scale from

'S 3 A - - 4 y ' e N e
j I o ML BB raa e\ ard) e AN e e
et IR T S0 TN rar s s =

S——
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et et e 35 oA 35 AT T SIS B ST TR B iy
gy TR A I g Al 3, T ey (ax'le) ST (generator) ¥;
wﬁ?@g@@%lm:.mmﬁ;iﬁ@mm%mﬁ
e S B
o1 TergreT &1 Seui @ Tl (Principle of Generation of hydel electricity)
) ﬁ@ﬁﬁgwaﬁ@mmeservoir)ﬁ 3
O o o A w T B
(ii)ﬁawm%ﬁm%@gmﬁw%ﬁﬁaﬁam,
et i aEd S g
(iii)é@ﬁwmm%ﬁgmm%ﬁ“ﬁﬁﬁw%ﬁ
et St 2T ¥ AT St F AE S g
(iv)&f‘amrgifaﬁﬂﬁ(axle)aﬁﬁ(generator)%W@Tﬂ?ﬂm%
cqfeTe TeaTeT 36 i S ST A A Fo F AT S T
(v)m:amﬁ,ﬁgﬁmﬁqﬁumﬁaﬁ%ﬁﬂmﬁga
o1l Ted & |
e faga ST ¥ ST (Advantages of hydel energy)
(i)wﬁgﬁﬁfmﬁ%ﬁmmwwmee)ﬁ
Uy ® S B :
(i) 78 S wgEor Pe@ A@E .
(iif) SR T St ST Y AT P ¥ eg o e @ € 9 @ e
Ri=ré % fT off ST SUGT W 2
(iv) STl faee Ssil STURTHT WEAT BT B
Ster faga STt omE @ § gifar (Disadvantages of hydel energy)
(i) STeT Forele et &1 e % WHIT e A ST Th § 1 STel Wrel R
STel IS el ¢
(if) ST foregd St 91 U SR ¥ g S1TE Ao H HH @ A ¢
(iff) 5% T st o F IR SfT T g ST 9T A S ¢
(iv) T faga 999 Tfad 89 W Yai9 (rehabiliation) & THEl
IO o Sl §1 ISRUEEYT T 98 R F9 GIER AT aid
T T G R A A i F i w0 gae ol ge
aRa o 1ot faga wifea
(Hydro Electric Power in India)
T § STt forga STt Sea=T T S FreTer e § AT Ter St
Wﬁ%@wﬂmmﬁaﬁmmaﬁw;%. ]
@@?ﬂ@ﬂﬂﬁ@ﬁﬁﬁﬁm@%ﬁmmmg_
| (’).mﬁfq?m’%mm%mqﬁ“ﬁ
(ii) FHIHUS TRASHT : T2 IS & Ry g2 a9 qRaEs 2

|

|
|
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(jif) =HST ST farge ufEremn :%Wmﬁﬁﬁmaﬁ
oA 7 PN
(iv) AA-FR{I STl forga afE . 27 feTer a9 & HAC
mﬁqﬁﬁméﬁmﬁmﬂ‘/ﬂ
—— (B) @& Sifa &iSTg
(Test yourself)

1. SIETeH ¥ A €2 (What is fossile fuel.)
5. SHETeR S8 AN SUAT fA@ | (Enlist three uses of fossile fuels.)
3. e & farT= fFel & A Jard | (Name the different types of coal.)

4, sfad YAfEH 9 (LPG) = § 72
What is Liquefied Petroleum Gas (LPG)?

5. SaTed $EF S A BT €2 (What are disadvantages of fossil fuels.)

6. ST T e CNG =1 82 (What are natural Gas and CNG.)
7. ASfead % WA fafy @ wHe)
Explain the process of refining of Petroleum. '
§. STer foree st AT & 2 et Forerd Sl % R @ 2
What is hydroelectric energy? What are advantages of hydro-electric energy?
0. RaTeT $ET I S W SASIEAT B 4 AT S @2

L Why is fossil fuel assumed to be a non-renewable source of energy?

St 3% urtufies Gt & STANT & fog e § gun
(Improvement in the Technology for using Conventional
Sources of Energy)

FEETT (Biomass) (& HTAT)

Fg-uey qer STHEY & TR e Sia IS S STSuTE O SEEt $g
%1 Y5-Uiey S e STt S §eg % 9% I S S I Se] $6F F
T ¥ =aeR fedr ST &1 9%ad B TSl 7UaT FHY IS H ST ST,
Wﬁmﬁ;{mg?ﬁﬁm TEOT &S S 80% ISt
SIERREICIEIR T | <[k e O 51 3¢S &, 37 Tt
@Fﬁﬁrwm(Biomass)ﬂ%%l S

3 39 SR AU ST S TG F A AT TR ST
Y SET=T e ¥ ST T Ae ¥ 6 Wl RO e ST A
mwéuq@aaﬁﬁ%nmﬁfﬁma@mﬁ%xﬁ&
IR S 1 ol e A S I ¥ e s’ e ¥ ey
:\?mﬂﬁmﬁﬁr%ﬁra@@r?ﬁmmﬁ%mﬁvm

TR & Tareed 3 g8 TG T9Iad 5= 34 81 39 Ie8 g
ﬁmﬁﬂmﬁ%mz«,%mé’rwﬁﬁ ST T J $uy

_/
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AT SE s QM?&%%

T F R
(Technology) = wzpy %ﬁm
/1 T ARy =g 3 %%

T gERE ey (Smoki}“
chulha) <T 3T ETCR S8

i
! \, T4
“ . b ; .t__* k; s . .{,} .
) & 2t 3 i.{"“.\“ > =l t i J T i

S b . L e & AT us femsy
P R P G T B 1 T T G 3
. i . e .'.-,_.n»: N ’l' e Yhy 3 q

P qr Afgarst ek aaﬁg?[
5 e 9 3T=RT e 1)
%ww@qmmﬁmélmﬁﬁaﬁmm
%WW@(technology)WWW@Wfﬂq?ﬁﬁmﬁm
T, B AREe wR € |

3 ﬁﬁrﬁmwm#ﬂm@aaﬁrﬁmﬂ%mnmﬁﬁm“
(Biogas) &g ©| ;
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§ e ﬁm aﬁ; AR §i9F
(erd dome type Biogas & fant) =
& e I AT 9397

(Floating gas-holder type Birogas Plant)
(1] Feort et TEH el TARY 9 : 39 G9 5 @ 9T

ﬁﬂm@ﬁ%——

(i)

feferdT <
=g= _ﬁqw»?—bwiﬁﬁﬁ?ﬂﬁm
. e do e
31 8K :
HAdh 0

o= 5.5 Re Tmegm T 3 S aaryg e
(i) Gufaa e= (Digester tank) : T8 Ta 3% Bidl ©1 3HH STHR T
R 32 U M & 9 ola ot S T TS (Dome) SIGT 2dl § ST g2,
G 1 Sl S ST ST § | T[S SETE o G &dr 8| SR ahr
e OIgT T ol © | STATN % e = fraar g ares © ey S s
(ii) Faferd T =raT (Mixing chamber) : SOiId 3 % IRT 3R UF 37 o
e <R FEa €1 TR Q91 ST & el 9 91 &ad (slurry) F8d 81 98
FH D4R guitea ¥ S 3K a5 8 '
(iii) SIS HeH €& (Spent slurry tank) : YIRS 3 ¥ ey IR o &=
FI I T 3o Bl &) T < o SR F6 &Il © STel Yo 3% % =g o
Ty el anT Al €1 36 < S STER A 6 3R ¥ 32 3% 9 o S99
A ST Tl =
Feranfata (Working) : I8 oM < foTT ek 92T STt &7 TTeT Siet 7y
Fq (slurry) FRa € e Al IR | STEw STan 31 9% Wiy -
Uifas do W ufas o1 STl & 1| Guitas (digestor) TR IR & 9= Wk T Srar
® T Sffaiier T8 9rdl &1 STEREE U8 S (anaerobic) Y ST @Y
& fou ifedior & nagasar T8 A ¥, WA F HEH (slurry) F Srey
AN =1 aueT Tufa #F A S0 O ¥ W A SerEE fruag
(anaerobic fermentation) F&d ©1 STEEAH 9T ¥ $RU IEANT IBEISE
TR ¥ S IW e F S AT A
TG S e W 9el U 98T 819 Fee e star € w9 gwg a5
iz T Sea 20 R S §
Wmﬁaﬂqﬁ?%ﬁmwm(ﬂum)m%ﬁm
S B 1 S T AT T 9 5 o S G W GET ¥ 9’ e ey

B R N A AT SR <t
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e &1 5 T TSI e TR S A ST Tee &
W@W@ﬁ%mﬁmm%n i e
[Z]ﬁﬁzéﬁﬂéﬁma@ﬁﬂm:%mﬁﬁﬁqﬁm

T 8 —

&L a4dr
arar T
Oy & A S :

&3 5.6 %ﬁﬁ@zﬁaﬂa@ﬁﬁw

e (Construction) : §9H Teh Harfa ?I'ﬁT %F?T U & 3T P37 &
SR 1 BT & | S e S g1 S T A forerd e 81 9
STHT S 3 foTT SO 3 17 % SR SEUTC 1 S T AT 1 BIeS A g,
TG STHRT S SHE AT 31 5 T 3 off el STl 71 Te e et
@ FEH (slurry) % FIR oLl Wl @ 3UMAT T A% g3 At aren
AT G el S B

ferafate (Working) : fferd™T 3 duifer 3 I U I8 510 ST W& ¢
TR T ST &7 el 8ief M 3% o Srar Siar €1 €4 fafrg 35 4
Tl SRS 3 (FuiferT 3) W Ja3T el §1 3TagarT e (anaerobic
fermentation) = SHIUT AT e Bral § (ST fFepdeh W8T ST el feret
foTen STTar 31 I T Y H ITAN @IE F FY F FHAT w2

TERE Y T (Advantages of biogas)

(i) ST e ST B WA §1 ggfere g andior &5 F ewareh &
T foham ST wehar T AT & F SrfereReT St o STTafe 3
I3 § It S0 ¥ # ST Oar 8
(ii) STERY ST % gy g a9 3T
(iii)a@ﬁqmgmmfﬁ%(cm)ém%ﬁwmﬂmm
;ﬁrmf?[ﬁkj/gﬁm%aaﬁﬁvﬁawmmmsokﬂgéﬁ
|
(iv) T ITATT IRF F FT F of fpay srar T 59106 99 997 @l H
| RIS Ue HEHRE Tg A5 & 9 S
(v) SR % STERT F ST T @ A S gmar B

M i 5L SR N



i

. < T IET TG T TR i

e of Government in Promoting biogas Planis)
e

H@—ﬁqﬁ‘dﬁ@faﬁaﬁ;ﬁﬁw STeR i T T %) TR 5
WWWWWW%“
(i)mﬁﬁﬂéﬂﬁ@lma*ﬁ%ﬁqmmﬁﬁaﬂﬁam
oo FT B |
(i) R 8 G 3 i % A s I (technical knowledge)
¥ & T F B ,
(iii)mmﬁrwm@rwmm%mmﬁm
e WA sl
gaT St
(Wind Energy)
“Jrg TIia o &t gé gar & a1’ EI-ETHTHT 21 [Air moving with high
speed air is called wind.] |
@%ﬁﬁmﬁmﬂ@ﬁ_(lgnds)ﬁtm(oceans)%wwaﬁ
35 0T AT T TR Sca= A S § R SR g g A1 v el el g
TR T T T IR TS S B ¥ T T ST WA T H
g SRl (wind mills) 37 e H R ST 6T ¥ | STR0EEEY IS weehl
o TEAa ST H T wereh S TRgfeet S sl I S STAnT 3Rl W S
G ¥ T @ RT ST o, Al STSTohel TS Sstl Sl SHsil ol Aeehang
B & 1 STANT R oo w0 § e S g1

gaT TSl
(Wind Mill)

TG g AT Ta Sl &Y Fife S o fagd e ° aiuTa e @
o TIeFeh! ShageTTal g [A wind mill is a machine or device which converts wind
energy into mechanical energy or electrical energy.]
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(RO

2teug (Holland) 91 w1 (Norway) # 1738 Trarssy ¥ &1 wa S St
AT T, T Taf a8 & AHY TEAl H O S 5Q Fwal 8

R off yae e @ GEed B & AT 98 q69q & 9T SH-3-5 15
km/h 9T STrereEs BT &

Waﬁmmﬁmm%mm(wampu}nmﬁmﬁgﬁ
SO HW H R S 8

mmﬁ@mg‘m%mﬁﬁﬁqwﬁﬁgﬁ_ﬁ(bladés)wﬁ
m%l@@'ﬁ(po]e)ﬁmm%mm@(axis)%qﬁﬁ: REil
T F IR0 o e -
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— @

& 5.7 qa Th
[A] U Tarht &1 START Serad | (Wind mill used in water lifting) -
Y9 TFH A gU TS shop O3 [Crank rod] T ST Wl §1 el U7 fipeayy
(piston) T T YT theh © & U-3THR a1 91T H SIST Wl §1 9197 1% frs
5.9 ¥ gwifar may &1

=
— =T
9 B
ox By = A
e '—‘-‘::-_-:_—::—_-\_-\ _________________ 3
ra—ﬂ 58 g W" ST %"K'q"ﬁ‘_-—-'l'-‘::-::::‘_-::::‘:::

37 ‘T%j%ia;hﬁﬁ' %ﬁﬁq%ﬂﬁaaﬁ%uﬁnﬁéw_%x
T e o e Sl Rt 3 iR st 3 ager ol £
ke m‘fq’m%mmﬁF fi ﬁ 3



vV

(] 9o =3 ot T ITART 5@ Searet § (Wind mill for generating
ricity) : T o St 7 IO &5 X e S 35 SuheT ek gae S 9
%ﬁmaﬂﬁ%ﬁqﬁrmm%ﬁ%, |
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oy
/
/"
/—’
>
Tl e}
: -

ﬁzassmﬂw@%mﬁ

T [ o =rorehl < g8 S (generator) % R F g3 ¥ S
ﬁmam%xaa%aﬁmwm%ﬂqﬁsﬁ(mades)%m%ﬁf
SIRE 3 ST 1 AR f S AT 31 <Ak SRR U s 5 O o9

i A el ¥ SR 9o SR % A 6 g o 57 o i e
<A © S e S Seuttr A 1 sreite v < TSt St e oot
RO & ST % | |

R 510

el U9 I ZI0 300 [aE[d 9gd 9 ol § Sfq i i m
SHH ITAT T oHAT ST TR ©1 THIGE SERE TR W e W G ¥
T o 2 @ &5 § oT® v Sl S TWER e o= faar star @ By
e Sl B (wind energy farm) Fad g

TS Sl T T R % (A O R S S STaeEshal et 1
T AT T £ i 1 MW RIe Seeet o g T T S ST 2 FeeR
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srargaseer &1 e St e e O & QS ST sy
gﬁ%um'aiﬁmm@-wﬁﬁmﬁmm%mm
o S A % g W § S I, A, T S
mmwmm%|
o 3§ Ta S
(Wind energy in India)

T3 e St g e Seae Y STHIGh ST T S 2
mggmwmuhm%lwﬁéﬁaﬁuaﬁww e ST &1 S ST 3 o
e Tl 2T Forege o e @S 4T T R ST | QT ST R ey
+ i 2 A 3 YT g el Sedeet o1 SO & S T ST &R g
1 T 45,00 MW Fereger Qifee a1 SISt foRal ST Sehel § 1 71Xt H foeimerany
Ge Sl B AfHerTg F SIHATE % T T R ® STRF 380 My
fore wifeRT T SIS foRAT ST §1 S TAIT QT AT 1030 MW g
SIfeRT T STUTE TaT St GRT SR 8

TSR & & T Feft e a Y T €1 T i aee fen ¥
ST (Lamba) ¥ 7T G T @ (Okha) ¥ TS 81§96 AR ory
T4} YT, Flash, TEAsRyT, UY=m S7e oIS & s & H U & Bl
o7 3 Tt foRg 7T § o i T S AT gl
qaT ST U T (Advantages of Wind Energy)

(i) T Fstt 7 A gt 3R 7§ AERS N I HAT § 3EfEn
ST 1 AE Y TG T B g
(i) T8 TSN o1l o & Tgiauyg fgas ¢& < 9a 2
(iii) TB-TET BT & FAfh I N IuTTRIAT § B @ T80 o 2
Taq Sl & AT (Limitation of Wind Energy) _
(i) TEA St e e ST S 6 fRT ST Oy € St SeE @
Heferd e e[ Se9~1 W & AT vaT 1 37 F9-3-59 15
~ km/h 1 =1feu)
(if) T St W ST T % T O et sy o Svaar 2
(iii) 9o St B TS FAT FIH T 26T B
(iv) <If6 X &1 T TH HAE I F T Fear &, 9w 15 kmh F
T W FA TN T AR FT FAT 5 | 7T ot F oA
G R el 1 g -

( )

(C) = wita mifsg

(Test yourself)
1. ST (St A1) 27T % 2 0ot ST et 35 v 2 85 oy ST 22
- What is biomass? How is it used as a fuel?
2. TG Y ST T STeaT S, -
s Why charcoal is better fuel than wood? s
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? TR
q/f W%:’N et P R —— )
What is B10gas? Name the chief constituent of bigeas
4'@11@-@11%%@%&%%%@%%%%?

Why is biogas considered ideal fye] for domestic use?

£ e e < S e o

escribe the construction and working of fixed dome
type biogas plant with the he] '

p of diagram.)
6. ST 6 STAMT F B Ay e a7y &9

What are the advantages of using biogas?

g ol 82 (What is wind energy?)

T Sell W T A §? (What are the advantages of wind energy?)
Ta Sell ol GG &=y €2 (What are the limitations of wind energy?)
10. W ST AN R U SR B R S 3o R S 2

What is wind mill? How is electricity generated by using wind mill?
11. 9 ST HH FAT 82 (What is wind energy farm?)

12. Y& T § 2 37 TR hReT 7 A RS S g 36 iy 35 for SeRerd B

L What is wind? List four factors responsible for the formation of wind.

w oo

(Alternative or Non-conventional Source of Energy)

- SN (technology) W e % 919 & 29T STaT 9o & off SaR
IRE & W R T ST fohar-shermdl § St TR o STEnT 0 o
1 S-S T S A AT A i B STl R a9y 9 o o1 e |t
# AETIHAT Bl Tl B |

TR T S gE § TR SEF SR © A 81 g S S 0
3TY e q T I S 3TISTehel HEIAT S I [T ST § | hereasq 7¥0+1 %
T 3 7T - T- Sostl i S STt Bl © | SaoTt ot STTf bl et
I S STHIT ST B S § 3T Fstl Hehe I W Il B 1 ST 3
Uz ¥ I 5 FIT o7 3 7T Eidl 1 @It ol Sl § 19 ol & Johfeas
BT T ST 1

T e S O A QU AT ST WAl & — (i) TN St Sl ol A ey
I9GMT % fAQ SEAfTE (technology) ferspfera e TS T (i) wgﬁa;aq
TefeTse R 1 SUANT Sroft 3 T T S GG Q| TAFTIT st Fireit o
TR W S (solar energy) ¥ SR H STHSHY SO ST

/ (Solar Energy)

;J\éﬁﬁa;a%raﬁﬁmﬁ G ot HEATl 31 Tg ST ST TS THhToT

N wH wre B B1 [The energy radiated by sun in the form of heat and light is
Called solar energy.] |
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m%mw%m%,mﬁwﬁ%wmﬁ%m%
%lvﬁmfm@m%mﬁ%@rﬁ%mgq@m R 3y
(Nuclear fusion) weeray T M%
aﬁqﬁanéxwzmqﬁéré‘rmfmaﬂ%%ng&@m
mwﬁq@%%ﬁwqﬁm
W%ﬁmw%%q@mma@m@gm .

a?‘rcﬁa(lkysecmz)%tmf%mﬁmm%. =
E3) ﬁ'{%f@nm; (Solar constant) ey ST §1 5y T ®Y 7 o Sy
q&har g1

?fqaﬂraﬁnﬁ

@TW%@H{;@WWHW

(Some Important traditional uses Qf Solar Energy)
| (i)ﬁ?@ﬂ@ﬁm%@mmﬁﬁl
(i) @tw@amwaﬁrnﬁmﬁl
(iii) a}ﬁammwwmm

i (iv) R A ST T e seu=r =y &
s% (v) FUST T 37371 gaary

% (vi)%ﬁ?ﬂﬁwmmmﬁmﬁﬁl
@
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Fo
AT T TR XY, it o R
2ot &1 T T S & T R 75 9R S

T STIER THRT 1 sfaEd 500,000,000 FIS
' ﬁa%goggmfﬁmﬁa}@?mmm%lm
b T o 8 sttt s dvaren S St
e S 4 T 7 kWhim? 3 Srer 3y 2
e _
Sample Problem
Feril T T R RIS 1.4 kWim? %1 557 T 1 5 o sy et & W

FonUs Tel WX FSt ST W2 [The solar constant at a place is 1.4 KW/m".

How much solar energy will be received at this place per second over an area of 5
m".]

& : IR "R R = 1.4 kWim?
a3 A ¥ % 9 508 | m? e N wrq 9R Sst 1.4 K

(-1 W=1Jsec ']
31a: S 0S5 m’ AF%a ¥ 9 IR St
 =5x14K=7.0KI=7kl.

ﬁ
PRACTICE PROBLEMS w

1. R Y T R s 1.4kW/im® @ @ 2 52 §100 m? &5%d 51
T TR Se & °F [0 $i [If solar constant at a place is 1.4 kKW / m
then find the solar energy received by area of 100 m? in 2 hours.]

[Ans.1008 x107 J]

2. A% 10 m” &he g 5 AT F 4200 KJ 9R St o Il § o 9K
fXeRies = |19 Fd U [If the solar energy receivedin S minby 10 m” area

k is4200 kJ. Find the value of solar constant.] [Ans.1.4KW/m?] )

AR ST gieaat
(Solar Energy Devices)

3 T gl § e SR S o STANT S o o faRra e
T ST 31 39 giFadl A Wi’ S, TR A, el ST A19e& TR 9Ey
TR S ¥ 1 319 ST 969 §Y I Tiok Fa, WR STl alds UF IR Je =1
T HT

[1] RreTt FaT (Solar Cooker) : I7 T U4 gfe @ s sugd 3
R el T s 39 ST ST § aeeied WHT ST St 21

iIltisa device which is used to cook food by utilising the heat radiation coming
from the sun.]

TIeR $o TEaa: & 9HR & ad 86—
[A] 9199 2RT Wiok Fod
[B] 3Taeiel qwades 2189 Hiek T
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[A] Sied 21$Y e bl (Box type solar cooker)u
gaTEe (Construction) : $H TS I TP AR Bl & o

Yz feer BT B OFA T Y
s STEEIEUl fRAT ST oWy,
AT Sl F oA H iy
(thermocol) S FEAES TEf §
+x feT STl B 1 7 &l iy &y
A e & 9 & a0 ¥ gn
fey ST B

57 5.11 TR Fo

@wmmﬁmaﬁm'@ﬁgmm%lﬁw
aﬁwmaﬁaﬁﬁﬁmﬁaﬁmﬁﬁanim%la@%ﬁmmmaﬁ
@Wﬁwmﬁmm%lﬁ%wr@m%ﬁﬁwaﬁﬁa@
grarel el TT & el -

.W(Working):mmwﬁﬁwwwaﬁwﬁm
m%@@mﬁa@mmﬁwmﬁwmﬁamm%
e S ST S Rt g AR S % WA TR ugel g1 ST EERa
e T 3 T Y SR & T 5% S T S e Wi STERd
ST 21 o7 A T I S ¥ 3Tl Wiaw SR § |l g 3 e
% g T qTeL T8 foiehel TTAT § AR 9 3T 6 B ¥ Sl o 3T I A1
S STAT & @ S F WA @HT o7 AR & S e

Sfa 22T Wieil Shehd I &4 (Advatages of box type Solar Cooker)

(i) 3T THR F FeR FH Y 7 A5 & ol
(ii) < 9H R TR o $uT 7 TE ST ST @ Hiay e TR
T 9SO & I Il R
(i) 712 9, A AT AFST S $UT F T B
(iv) 5% 3TH @HT & a9 R G- 9 § 39 diftes gl &
&7 T T R

Glel Tt | AT a1 Ao St &l Gard
(Disadvantages of Solar Cooker or limitation of Solar Cooker)
(i) T & ST T& ST ST bl ©
(if) WA S F o A FE e ®)
(i) T FH BT 3TF A F A T8 91 fgr <7 I g
(iv) =TT T SR ST g g
(v) TN TS FHAS UV H g A 3R gEET gz
[B] SToel UISich U HIeW FET (Concave Reflector type Solar
Cooker):wwwﬁ@a@me%‘W%laaqﬁﬁﬁaﬂ#aﬁr |

4
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grreR ST IST AT U T wwrecish
e W TS & A WA ¥ A ¥ g
erf TF TG WIS (F) W aifraRa
(concentrate) ST 81 URvTeEsT 39
forg TR T AT TG 200°C T & Sl ¢
«feTy 39 g W Rl s § e
I W@ S @ HISH a9 daR '
ST @

28 €1 TET Sl © {6 agad o

wEdE S OeR Freel (3HE) |
g ST & ST TN A A S YA m
e & A 5.12 aEdd 2T ek $HL
TR 5o 919
(Solar Water Heater)

garae (Construction) : T Weh SHTeh 3THeIeh ﬂT@‘E’n‘ra’m Bl 3
mﬁaﬁaﬂtmﬁ?@ﬁé@aﬂﬁmm%s@a@rﬁmaﬁ%maﬁ
3BT (THER) mﬁm@ﬁmﬁmm%naﬁ%maﬁmﬁm
mﬁmm%lmwmﬁmmmﬁmm%ﬁ%ﬁaﬁ@
mmﬁm@%mﬁamﬁimm%wmﬁﬁ%m
é@ﬁsﬁam%sﬁwm%nwé‘mﬁ@waﬁmiﬁwéw
ﬁm@ﬁ%lmﬁWﬁ%%ﬁmﬁwm@%a@ﬁm
m%mﬁzﬁmﬁﬁmﬁaﬁmwaﬂ%nmmm@‘a
m%mwﬁwmr@m%aﬁ@@raﬁaﬁﬁaﬁ

T e




T A TN B s e i
. 4 s
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W(Working):@ﬁmmwm%m% .
mﬁq@ﬁ%mﬁwmﬁw%lmmmm%aﬁmﬁﬁ
R 1 STl S5 S ST e T4 S ST 99T 218 311 gy 3,

A R G 35 A qgeal gl g Wﬁwww?ﬁ%ﬁqgmqg
mBﬁ@my:ma@%aﬁﬁq@ﬁﬁlﬁmwaﬁméﬁR
e (convectional) €T SerEYd & STl © Wﬂﬁmmaﬁm%
T T8 HR ST A9 H SUANT ik STel T T ST § !

W ST a1 &7 T (Uses of Solar water heater)
(i) mma%-a%mﬁmﬁmaqﬁ%ﬁmﬁﬁmsﬂmé.
(i) T ITANT e F fhar ST R
(ifl) THH ITART FRE F oFff R ST g
I w5t

(Solar Furnace)

> /\ quafﬁaﬂ m ae ﬁ S m

» F.@:’ (parabolic reflcting surface) W 94t 2

N IR e 9 et r

T § s a9
T R IMERT (convere ‘

o 514k wgy 31 S R o Esrfmonﬁ;?eéiw

EOR UH 8 W) 39 w7y

\' 4

P 19 S T TG e
AT 3000°C & S & T S Sl % e
STANT (Uses) : 59 21 &7 37T sy

) T (steam) ST iy ey ) 357
ST TR Y ST (generato % T 1 Tty Binip
M r) ] F I Beraw foregd

ST "R 92T 55 Iuai [Fga 3o
<1 (Solar Power Tower) 31 Srar 3
ORI

(Solar cell)

FEH O ST $ A 5 wewhe
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(sexmconductor) T I fHIr SIar ?
mﬁmmmmwmmaﬁm%ﬁﬁﬁ

sree R (Siticor TG 0 €k et g o 7% & 3 e &
jﬂﬂf o1 TGS m;qs‘lgcgn) U Sl (Germanium) =T & 39aNT foRaT

[S]

i i &)
g’(@%ﬁmw iy W(waber)%wiﬂm@ﬁ%
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n IR S = ¥ wrr: Aferm (Gallium)
S A T T I 1y

! RUSH 7 ar
m%j@mﬁraﬁaﬂtﬁmﬁamiﬁum%m%wmma‘rqﬁ%
I FrTSITR (potential difference) Sea=T 2 & <y fere =l 5= e €1 39 @
R = @ e st T e SR 4

T TR TR T W gy ¥ e sey 0.5V -1.0V qr dreedr faeiaa
far ST Al © T4 @ 07 W Sara

[T ST e ST et B
R Gt (Solar Panel) : 51§

FH HEm ¥ gergei ST

SEA IS S ¥ 9r A 91 U v
aﬁﬁa;iﬁwams%ﬁﬁwmmﬁmm%ﬁr%mxﬁtﬁm
FHearal

I LA group of solar cells connected in certain
potential difference is called solar panel ]

@zﬁwﬁwmmﬁ%l%ﬁwﬁﬁﬁtﬁﬁmﬁ
T F5 UR I B GHIER w7 GATE B S S

e & wora 3 g = e Ste R e R st 3 £ 9 O e ey
TerEa st o Ufore AT ] 1 98 A St 39 T S F G o S &
S @ T H A e A R’ F g e W et w e v o g

pattern to produce desired
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a1 e ot 7 T O €

< et a1 uEET (Uses of Solar Cell)
oFe e oA ¥ fgy
(f:;mmﬁﬂggmﬁrw%ﬁrﬁﬁgﬁmﬂmﬁﬁmm%l |
(iii)mmmézmaaﬂwaﬁraﬁrwﬁq:mm%]
(iv)mmmmmméﬁmmﬁ%
mﬂm%mmmmm%

o ¥ ¥ & (Advantages of Solar Cell)
(i) 78 STeger: SR Sl bl g ot B R <@ R
(ii) T8 ST &l Jcq HA g

GHTd (Limitations) s
(i)ﬁ%@ﬁaﬁmwm%nwmm%u

(ii)@?ﬁﬁﬁﬁaﬁﬁtéﬁmwaﬁ%aﬂ@wﬁw "

Sy of O TEW AT B
(iii) GR T H ST FAEIH S31 e fS& 9T (direct current, D.C.) &
Fgfd T Bl
(iv) fad fet & & farga A oyl T g
IMPORTANT NOTES )

S gt § off SR el @ STG0T fRaAr ST e
[A] AT R BR-TGER STA § 9R Seit 6 STAT REr T4 9@

(i) T ST & o A uRrecds 9de 9K JF ol [l ot Safad
FTHR G: UH S AR A ST F Fe&l &7 919 5¢ Sv
3R 3T STATT ST Hehl |

(i) T SRIA Td wfasg ivray sufhaies ¥ «f fRreneres <o
1 GRIE W 212 $o Y QIgUEST & e 399 SR (roman
warsgps)m@%wﬁﬁmﬁﬁaﬁmﬁawwﬁm
SRl

[B] @T@Hﬁmﬁﬁ (Photovoltaic cell) ST Ser ST &
Photo — T 37¢f JehIyT ger
Voltaic — Waﬁﬁ%ﬂﬁm%}lﬂ%l
I PRI AE AT U U gfr i
faga st Y g sy 21 bR e, 3

[C] 519 9 TE=TeTs (semiconductor) T ITATT 9y ofg & Sar &

3T T ryrEaf (impurities) e € sl 81

G T 5 :
e am%a‘rﬁm%‘a%m n-type (S7) Pl NEd
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RREURC S
(Energy from Sea or Ocean)
o & e IaTE ST < e el e e R 5 T
) <ife ST o TSRS ST (it aAferh) 4200 J/kg/C rar & gafag 9%
71 STt TR SO sl W AR A ¢
TR A W Sl A FH qr S T
(1) ST Fit (Tidal energy)
(2) T el (Wave energy) T
(3) e AT St (Ocean thermal energy)

NG EEN (Tidalenel-gy);g@qmﬁmﬁsgﬁaﬁéw%m

ﬁmwwmwmm%lwmm-m(tid%)
mﬂ%nma‘%ﬁw&rmm-mmﬁrm%lm—m%ﬁaﬂ
%W%a@wﬁﬁ%wmmﬁ%lmw-wmﬁ
W@mwﬁmﬁ&m@ﬁ%lwmmwmﬁgﬁm
ST Y ¥ feRaT ST B

Wﬁmw%mwmmaﬁ(mm)_wﬁnhﬁmm%l

S ST T R S 1 S ¥ 4 e 1 2 el T ¥ g et 5
W%E’%W@Taﬁ?ﬁaﬁ'ﬂ(generatoo%Eﬁ@qmmaﬂ%mﬁﬁ?ﬁ
it foreger 3ot 3 et ST & ST 5 5 5,16 (a) § @A T T

&g 5.16

O T ST (low) T&aT § 91 ST% T I S @l § SHAT ST %
9 STl 7 TR I3 ST & STar 33 STereer & feufast st 91t ¥) 33 Tofey
SIS T 2XE1g O} FIRE ST § | S (generator) % TLET99 SHY ST § 99T
TR Ry <6 Ieaf o SN & S 6 5 5,16 (b) & e maw 3

HE T FHAET | ST el A T B W Far SeT §
IRTIY # ST & e il WIST, H & @Sl
o : T, Y (Gulf of
Wmﬁwmﬁwmmwﬁﬁaﬁﬁ;ﬂ;&gﬁg?,

ST St skt ST (Limitation of tidal : ' =7}
s DS I f ti aensrgy).@‘ﬂﬂﬂfrﬁfm '
i | ST Hehell § TR 30 2R A Sar-wer 35 907 =7
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SaTaT St & @I (Advantages of tida! energy) :

(i) e Sfl o AHA S .

(i) FE R S A g FE S Bl

(iif) w—mﬁumﬁwqﬁ@ﬁ%:

saTiE St o gl (Disadvantages of tidal energy) :

(i)mwﬁ@aﬁmﬁqﬁaﬁeﬂm%g

(ii)@@%@mmﬁ@ﬁamwm%a

(i) St ST TR T B €

2] O eIt (Waves energy) HEEAFRI o STR-UR H9¢ 997 98q) 3 &
aﬁmmﬁ%lﬁaﬁﬁnﬁaaﬁéﬁ%amﬁﬁnﬁmmﬁw%
Wﬁﬂﬁ?ﬂﬂﬂiﬁr%lsﬂmﬁaﬁ?ﬁmﬁfﬁ%ﬁm@%
W%mﬁgﬁﬁwﬁﬁrwﬁ%aﬁaﬁmﬁ@m%m
fafir=T grraat faarad o T &

@%ﬁﬁa@ﬁﬁﬁﬁﬁﬁ?#mﬁmzﬁ3mm
el 9T el g _

FET =t &) Gimmd (Limitation of wave energy) : 7 sl T g
ST S8 T & T 90 ord Wad ) §u A R O T F gy
ST B TR TRl F SR € gel I SEAl SIS B fergld ST WS w S
7o 39 St W AR 81 999 T 8

TET i1 T 19 (Advantages of wave energy) :

(i) I TEFTIT SHeil A €1 I8 TG T g
(ii)wwalﬁazﬁfﬁgmwﬁﬁﬁ%ma%%mﬁ
AT Iehdl i 1

(iii) TIF ST & F fou =38 9T 89 ) avasar Ta o &

mwﬁgﬁ%mwwma%

[3] AT ' Ocean oy) - ;
fafs= waal & o 9 E‘é m@algﬁy%gm
Zﬁii‘i 3?? @17 [The heat energy produced due to temperature difference
b (OTE)]I erent layers of water in the ocean is knwon as ocean thermal

THZ 319l HEPR & §od SHUq .
Wﬁ@ﬁmww@mﬁgzmﬁ,%mm%ﬁ
TR T R T Tt B I S St e s & oy o
T S ST ferg]el ¥ (Ocean thermal energ i Fea el
TH S Sei &7 ITAT Fre S = S £ gy conversion plant) &e

% ToIq fohar Sirar =

(Ocean Thermal Energy Conversion (OTEC) Powers Plant)

mgogf;:; T % R0 TR 3 T 9T Sref 1 ar A 2 km A% 9
A H 20°C 1 SR AT e TR F g & aod 54 7
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a3 5.17

START ST ST ITY0e 59 A1 FARTARE (CEC) 1 SaTerT § frar
ST 8 | SATC 6 THoRa®q o % S0 T ST I S T S o HagH 5l
g T AT ST €1 IR 6 I T herawy frga = e A )
T ST (dead steam) 3T4ie fSTE ST &1 I9=0T 7 foram T &1 o 09 9
iR I 59 o Fufa o A STr 81 59 B Gutid 0 % |1e S5
7 fﬁ%wmm-mﬁmmﬁmmm
ST ©
OTEC vifaa WA= T & (Advantages of OTEC Power Plant) :
() 39 T F W fgd S A T e He Rl g
(i) 39 TIF = qReEreH FEl TR AMER A ST HSA g
(i) T8 T difies el P Aol oo TEE H Ao B ¢
OTEC <t |ard (Limitation of OTEC) : R
(i) OTEC T TNfia & 2 foTT Shhr 37fereh Goi 1 STawasha ol 81
(i) T8 TR ¥ STe qT e At S & A H IR Tgd HH T H
FHROT THE T F5d FH (3%-4%) WA &

FATAT St
(Goethermal Energy)

e o G F A IR o e —

() YA (Crust) (i) FER (Mantle) T&AT (i) R (Core)

PR G IR ST S &1 FR e IUET % 99 ¥ WER A 81 WER
T A5 F Ieg 9 9 fEe TET T 99 ST el €1 §9 W (Magma)
FEd 21 WY qRad (Geological‘change) 3 SHIROT A AT TH B e
T 2 ST 2 ST 1 For & B ST ST Sl € S T T (hot spot) FE €

e ¥ qidt 3 o et H G SO St B -ArdE Sl Fed

P
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FI-FA 59 T .
m@a-mfﬁﬁwama?rﬂﬁm%ar%l S
qﬁggﬁﬁwﬁmﬁ%ﬁgﬁmqﬁmm%lwﬁm 3
T TN 3T ST FET Bl o
Pb bl agﬁ%@ﬂﬁwaﬁ%m%

waﬁ%mmﬁ[ wmmm

o ST ST $ T 2l ST e

ﬁgﬁaﬁaa?rmmﬁrgmﬁr%ﬁ@ﬁgﬁm? e ¥l
B i St ¥ &9 (Advantage of Geothermal energy) :

6) Wmﬂmmmﬁ@ﬁﬁﬁ SOt R S e 4

(i) T ISt ST TG Ieq= HA L

= (m)iﬁT@'ﬁEﬁfﬁﬁgﬁﬁfﬁWEﬁﬁﬁ@ﬁ?ﬁf% 5

- :Fha'ng maﬁﬁ?ﬂﬁwmmaﬂmﬁa%
:hz mm@%lmﬁﬁmmﬁﬁmwmm

faga w37
I 2 fava = Qe o1 A Fgd wied FIF TS AR (the -

geysers) ST USA %mmﬁ@%'—mﬁm & IS &FHRT 2000
MW %l

!IaTlﬂH = & “é'h:m{ (Lxmltatlon of Geothermal Energy)
(i) i T Y 357 T9 & S U ¥ S o A St e ¥

(u)saaﬁrfﬁrmw%ﬁmwﬁrmézmm%sﬁm =

{
|
|
-

qFIE TR ERT T B, a‘rasrq?rwrraw%l

: (Test yourself)
1 m%wmﬁmw%?
What is the need of alternative source of energy?
2. TR ST T B2 WR Rl 91 qieig oy
What is solar energy? Define solar constant.
3. IR o & wgE 39T 9 Ay
~ Write the important uses of solar energy?
4. TR St S 3 GRd 9 ford)
Write the two limitations of solar ehergy

5. S 2 YR FHR A T ey o %)

Describe the construction and working of Box-type solar cooker.
6. ST Foofl A AT T 7
Whar are limitation of tida] energy?

7..wwaramﬁmm$rarg‘m% T

Why i the interior surface of solar cooker black?

8. AT wof ww E)

What is geo-thermal energy'?

%Iﬁ?ﬁmﬁm%m E

LAl (D) & Sitg AT : j

|
|
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Tt St o aomgy s
(Nuclear Energy or Atomic energy) ~
mmmﬁmwwmwgmﬂm%ﬁ%

mﬁ@%ﬂﬁw%lwmﬁwwwﬁ%nﬁﬁfﬂ
T STt A T ST ey §)

Wﬁ@@ﬁﬁmﬁ#ﬁm%wﬁ@aﬁ%ﬁ%lwﬁ
# 7% &fd S (Einstein) & Tl E = Amc> %mﬁ k!
ofoTd &Y ST 2

STEt E =SS, Am = 59T § &Y, ¢ = 9T 9

Wa&r U%Wmm@mﬁﬂwﬁ%ﬁm
e e 21 2B (Aftem) Tt Y4Kr () 3 Rt ¥ e ot €1

: ‘3§U+0n ——)lggBa+;6Kr+30n +E

g St S e TR (ST 200 MeV) T A B

o A ?M‘qma?rséazﬁaﬁ?(ewﬁwmmam%l

1eV=16x10"'27 Srar &
1 MeV =10%eV |
;_10"x16x10‘191 16x10“31 ,

- QEEIp Sl T TRTEHRT TSI sl STATTEN (Utility of Nuclear Energy)-

(1)%@?3qufﬂ AR (1) oy o 71
(iii) = & H1 © o (iv) gRam H

(Nuclear reaction)

T ¥ AT A SaTen STHERT T SR SR T 3w
ST S B T e WIS X 1919 So F feRmm

7 ot TR 3 AR B & T TWER TR € O 7 FO N fepd
T YR ¥ T 30T O &1 STRUREET 3o I 9T & WaE % U
THH T T T Ml (p) 2 H TG e § IR A A H Iq 2y
§—uifTetT @ =fee

E 1 C e S :
1H+1H s H+ b+ % + v+ E

G ey AR gt =g ofeeE S S

| TSR SRR ST § T SHH ST S XA S SUET g
R Serdi ST € uE e 5o I ST §1 R Sl Ty
R weerd & S goratE R ¥ gUia: AT A ®
() T TS SR ®l Bl |
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T prsesil

R T, R e s 4 o e T e
oS e e A

|
| .
]
&
£
I's
e
¥
1%
iy
¥
it
2
§
B
%2
R
it
a7
%
il
il
Bis !
H
5]
Ay
bk
[
il
i
bt
11
L.
i
3
|25
5
3 5%
iy
18
|4
5
|
J: &5
i
-

| U
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s
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(i) =Rl & T mﬁﬁz‘a’eﬁ &
(iff) T Tl Tl W §!
SRt R SR A —

aqﬁ:f%m@rq%ﬁnhzm%wﬁﬁﬁ%ﬁlﬂ:zzﬁqgm%
ST TR 2 s i )
STHfEraT 3 TEet | 4+ 1 =2 Tferre § AT R F 1+ 1=2 il
mqﬁaﬁrﬁﬁgﬁmmﬁm%lmmwmﬁ
T T o TR T ,
S : 1905 %o ¥ STEREE ¥ sydfeERAT 1 AT fSia (special theory of
relativity) frepren e STIER KoAH AR TS T = ari,
E=An1c23ﬁcmﬁﬁﬂﬁ%i '

TifTe Hifaet o Zeaae &l HIAG Tehlehd THTY] SSHH Wi
(Unified atomic mass unit) SraT &1 S8 Hehel ‘u’ Bl & S FEA-12 T 3%
ZSTH I SEal ST AT g ' -

lu=1.66x10"""kg |

ad: | u s T S G Er——-m_(:2 EARURSS GITGﬁ%I

STef c= TERIST & 97T

Tu=(66x107)x 3x10%°T . (0)
Ty ST & Set @ goeiT ae (eV) H oaad fohar ST B
1eV=16x10""7 : cese (i)
' Landay 16
|y 166x107 % l99>< 10°
1.6x10"

1u=933 MeV.
AR Hera
(Nuclear Fusion)

Ay TR SRR RTh FeTeeT 3 §eh T TER SR A
Teh 10 9T Ueh TATET Aok &l FHior st €, TRTasiT GereiT seaiar 8139
SAFHAT F BATET TroTl =l fger TRT 7o AT &1 -

sﬂaﬁ?ﬁmzﬁmw/mwm%__

0960 - -e
.iH s - fH —

H + 1H + E
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A0 ©
209 E8 - @0
%H T ?H b 3He + (l)n + E
3518

(i) TSI % FAF S 3 31 wch Tifires oo heire St
@mmmem%wﬁwﬁm%me
it o Al B

{H *%H\‘) SHe + o+ E
sg2Ran RINEERS e

m%w%mmmwmmmamm
%;qgémaﬁrw%m%‘am'mzlxl_oﬁ °C ANl

e e+ (A) ST ST 35 2 qd 4 | rdio 262 ¢ 10° SRER
Iq= @ﬁ?mmm 1 g IEe & ST ¥ s 350, 5 Sostt
T Bl 71 V :
(B) i HerarT Afimar 3 &= art ot Rrener 31t or 3 S
R R T Tffrar § TRt St e Hafrd B % fog

(Hydrogen Bomb).
W@WAWWW'W‘WW@W%I%@WW%%,
{2 e 35 feree T SR ey R o < e
! 7% Aoy o A el 3 et e fepa St & R <gRfRew e
R 2y %) : |
ST 59 TR a9 9 stfaferenIfe forar STTar & A 39 I = a9 3w
ggimmﬁlok e 9¢ ST 81 I 31 399 919 T Ak 31 9ty

(Nuclear Fission)

- AT 99 woa®d Th 90 U SR Ty
ST R 3 e e & aRaRi 2 ST & e ot o

1 51 Ak &, e et el 31




1939 %. ﬁaﬁaémﬁﬁaﬂﬁm(OttoHahn)aﬁTmm (Strassmgy,
%zagu%mmm%naﬁw%maﬁw% 3
4 ﬁ@%a@tm”gsam%&ﬁwm%lwm%(m) m

%m—mmﬁ@ﬁwmﬂﬁﬁﬁr%l | :T""f
B0+ ol ——— ,1§2B1+§2Kr+3?n+E
- ey
5 @/v |
HH'ETT%?T% 1
@ - “ﬁ“". 9
Ba—139 Kr94
T?Iamt% | - E B C A R
e e 1%13519

aﬁamiuwﬁmm’i ﬁmﬁwﬁ:ﬁw%@m%mmi

%ﬁ W(Advantages of nuclear fission energy over fossil fuel) :
(1)%@?@%%%?%%@@1#53?#%@

W R § STafen Saren $69 S gated qET 9 e oot 16
ST AN R | SERRART— U5 37 | kg ST ISt o A |
fSteT & 2500000 kg m%wﬁmmgwaﬁr%n

| (ii) TR v gy (Nuclear power plant) ¥ e SR i3 81
STA WSS T T ol oA Wl & s arde wi 99

- (thermal power plant) ¥ Fsit &y AT & T emar Siared 397
ST U B i

| ST $a T 3NET R fade s oo I TR (Disadvantages Of:

nuclear fission energy over the fossil fuel energy) :

(l)mﬁqﬁaﬁ@maﬁm%mmmmw_
m%mmﬁ@mm@%mmm%ﬁi
o ST $O % e W AW e a9 A b |
(ll)qmﬁ@mmm%mmmmﬁaﬁl
T T U W S IR o ey i O
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781 & STeifeh AT S5 S ¥ STert F YYE e T
1 @ A oI e s g1

fa@=sT =) aaﬁan mfﬂaﬁw et o m~(Ad§antages. of

‘ ¢ Fusion OVer Nuclear Fussion) :
ea
e

)

(i) AT goad H RS

v FrgeT < ST e Ferer F e il ST A 81
fer ST © | I 6 A ol SehR 1 IR [ s

segfefd T8 A ¥ SEfE MR fawe ke % v
e AT 7 SO S & S T A ey
R Yo ud TRt frgea o ol

- (Difference between Nuclear fusion and Nuclear fission)

ﬁ% T T WER| () 3@ U 9@ e e
el A T T AT | e AR ¥ oRaRia & S
Erafor A 2 N |

(i) TAEE FeET S A9
(@M 4x10° °C) W FHH

o

MEIREIE]
GRIRAE

(iv) TRTERRT Gera S Hfehan
T R

(v) TR G § AT Al
U T T 3 = e B

e W T AR

(ii) R fageT & fear @9 ¥

(ili) . T foEsT =g
 IRa A ”I
(iv) T AEsT @ gEan
ATl o
(V)Wﬁ@gﬂﬂﬁﬁmﬁa%ﬂ
R =P g R S g

ST STTHfsRIT
(Chain reaction) F
| mm%ﬁrw——%ﬁ;
[ 3 17 r-3q— B © ©
e Qe s Ayt o6 SAfairer i 1= =ge S
ﬁ‘ﬁa%ﬁm%%%lsﬁgﬁm.m
TRe =t sy 1 s 3 0 SHfeRieRy I 9 S M H [sT
Wﬁ&mm%m%%lsﬂmﬁmmﬁm%
TR 5 23S 3 ey qferes feraifed & Sl
T S e § frede G @ ad el
%%ﬁ%n :
R ¥ st s S Pt T8 e
%m‘mm%mwmmwo

= foFe 1 SgEet
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i
)
4
#
2] -
y
{
A
]

== 5.20

Frifaa fageT s1fafsan (Controlled fission reaction)
A T, Freifia fges iR Feardr 81 6 FHEid % MR W e
Ruger e S gl | |

(Green House Effect)

Il o T TS RIS 707 T el § S A qTeed ael ated T
ﬁﬁﬂ@ﬁaﬁﬁéﬁﬂﬁﬁiﬁ%éﬁ?mmﬁmﬁmm

ﬂ%ﬁaﬁéﬁ%l
R (LI IR T ,
AT
7 R
IR T TSI

- fa= 521
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gren house cffect) T ST 31

( ﬁm%@(i)@mﬁﬁmwmmwﬁ%m(m@mw
@m@ﬁﬁsﬁwmﬁmw%l - ‘
| Wﬁqmmmﬁqﬁaﬁ@r

(Atomic Reactor o Nuclear Reactor)

m‘ﬁﬁmmmw%mﬁmm%mam%m
fugeX TR &t (Enrico Fermi) i 37 &, ﬁ%aﬂﬁaﬁ@ﬁ@rmﬁfﬁl’
FrgTeRe, 19426€ré§aamaﬁﬁarwsmﬁmﬁmaaﬁmmﬁmﬁmm
msﬁrﬁf{%maa;rqmagﬂffmgm

s :
Y Rue & s A et o T Yegfirfram =g
(i)@T(Core):%Wﬁ@WWw% Ifferar Bt & s

ﬁmmwaw%ls@ﬁﬁﬁm%m

%Wmm%mﬁwﬁﬁ%m@%ﬁsm
() Yees o fartess (Moderator) : REaT i = 9 9T 3 e

BN STy 2 g e AR ST 3 STt sraifed =gt &

%%%ﬁmmmﬁﬁ@gawﬁ%.mmﬁm

TR 0 323 sperrerdir o 2 31 5 B o A
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T e e =

244 A Book of Physics - X

: @O)Wmﬂ‘ﬁvmmm%lmmmm .

3 v 8% 75 AT ger R e 2 Ty
(iii) ¥0@a (Coolant) : PR T fGEST s1fitfsmy |
m(;%qm%g‘g%mﬁmﬁamﬁqm%m TeTy

mm%‘wﬁ
TS FEd O b ® A DS IR MR ¥z 53

ST BT 1 ST 7 ST Yeieh & &9 7 T 210 ST, 3007 sy oL |

mwm%nmm'm@mwmm(heateXCh~an H
| ﬁ%mu%ﬁm(steam)wmmﬁ%lﬁm%%
1 ITACA A 81 g 7

(iv) afzgror (Shiéldir{g) ?Ta’ﬁqaa FTF TG T &, Tt Ry
, ﬁ@i_%wsﬁﬁm%[m%ﬁm%ﬁwmmmﬁﬁmi
- W IFEE A G T AR T 8 BT W TH 9w ¥ Fefe
e (c»oncrete)‘l‘q'ir_w‘.@'m %aﬁtwﬁmﬁﬁ%ﬁﬁf gl

~ ‘Power Plant)— ... .

(Some Important Agopg,

ARy

I (1)31“5'{ W@Wﬁﬁ’ I (Tarapur Atomic Power Plant) .
AR R RYT R S ST ST 420 MW )
Yo - j;(ii).'qu QIHTUY SifarT & ‘(Rajsthan Atomic Power Plant) :

Tt IOUIST STHAT 440 MW S ,
(i) TRRT SR v S (Narora Atomic

) :

AN
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(i) ﬁm%ﬂmma@a@mﬁmﬁ?%?
. aﬂrg—graq AT TN H AU IS0 FL a7 ot 57
| %%,Wﬁﬁ’ﬂﬁf@ﬁmﬁﬁm%mﬁa@mﬁ
@13,/;"‘ @Hmm%a@?ﬁ?ﬂﬁfCNG (Compressed Natural Gas)
@ Wﬁg)@Hﬁ’raaz@lHHMldf%@fﬁirCNG@r@aaQ?ﬁaa@
%mm%l )
| ﬂéﬁ:@mgqﬁmaﬁﬁWﬁm%(Howlongwillan
ergy SOUCE last us?)

: (i)mgm(FossilFuel):%‘TWW%WE’W@%
& X GHT € W Sol WA BIG T ST § 9 G-aN
7= B & A€ TH-T-TH & T & s |

(ii)m(Biomass):.mﬁmﬁmﬁﬁ%WW‘?@T?@T
AR SURART ¥ ST FeE, FERUT H Ve IS T o B 8
 gufere ST ST R ST A Frafia w9 % g 59 s
o SR ST A AR Sl S & g g

(i) syardt F=it (Geothermal energy) : T ISt H FARTNT FIe &1 5
et TR ST fRAT ST W B |

-~ (iv) TifTeRTe St (Nuclear eriergy) . T St %?r;fé’imuﬁ'q =g 2l

o S BIE AT A NI WS wHEA R
L) ER S, TEA Fef, HEEr{E S, @ Fel W Sl @
HeiT Eq TR s s Aa el

(E) W& S &g,
(Test yourself)
1, TR St R B2 S HES FT 82
What is nuclear energy? What is its unit?
2, TRTET TeraT FT &2 Ueh S <
What is nuclear fussion? Give one example.
3, A s Far §2 T el <
What is nuclear fission? Give one example.
4, Ty s ST S SR F WY |
Explain with an example of nuclear chain reaction.

5. T frage g famia T ST 22

On which principle nuclear reactor is based on?

6. M St o r wEed © 72
What is the importance of nuclear energy”’

1. 3 i e & s S A % A

two non-renewable sources of

J
Name two renewable sources of energy and
energy_ : i
< f
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TIOTT 92T

(Points.to Remember)

~ 3755 T F FEF 94 oA e Ao

- ﬁirmm@aag@ﬂ%@ruﬁgmémmgﬁmm
fereh el &L o |

> SATE $6 Sl T S A T ;

> SaTe g W m},mwwgl

>Wﬁ§[ﬁ@ﬁaﬁm:mmmwmmmél

~ U-UY qur SEd ¥ v § SuRwfa st uerd & S Ay o

T
Fad B e
> TR T T AP DT T | |
>~ mﬁ%,wm,g@mwmw@m
=0 fhgor g

> mﬁrﬁqaﬁg@smaﬁ@?%wmmﬁ%%]

> TSR T STt % el el # @wEA (slurry) FEd

> W%ﬁmmﬁﬁﬁgﬁmﬁm%mmm%
> 9R S, St w1 T | )

> HR e o 79 1.4 KW/m? 2 2

s ugg
. (Model Questions)
?gﬁaﬁ!ﬁq R _(Mu!ﬁple Choice Questions)
et fammeq T (Pick the correct option)

1. ST &7 ST e A &
(A) SHeArd

(B) Ste1
o (D) ==
Z'Wﬁgﬁwmwggf%mﬁmﬁﬁm? 018 (A
[Bi 31‘2 VAR
(A) T St R —
(C) 9iX Fstt

(D) farfast o=



11.

13.

14.
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R FR % fog s
(A) TR Ty T e SUYFT BT 2 [Bihar 2018 (A)]
(C) Fraret oy ég; Eggf oy
TR faEsy arf , : NG Rk
(A) T 15 ?}g;ﬁﬁﬁé‘m g
C) =2t |
%‘%ﬁ%m% o D) T A
(A) T&T S | mm(?;ﬁ?@%mm?
(C) “Tet-Z5s1t (D; FS

» “i'-aIQH SaS1

ﬁawmﬁ‘@mwmﬁw ARET F B @ w2
(A) Ui o e ~ [Bihar 2014 (A)]
(C) e soatt ((D; :a:: i

(A) iS5 km/h

~ (B) 150 km/h
;;):; “’:g | (D) 1500 ken/h
A SRR e W g Wi d [Bihar 2014 (A}, 2016 (C)
oy ® |
) (D) gy
' :(’:;T? S T R g ﬂﬁ?‘é:; _%\ i [Bibar 2013 (A)]
(C) = (D) Teaffrm
. Fefafas # § 9 9wl st 8 W s 2
A - [Bihar 2015 (C)]
(C) faega s (D) s e
= 5 9 5w 97 1 99 o SR S ST 82
(A) USA (B) ©Ra
(C) sTa= (D) Swrh
. T AR foga 9O 5y use ° fa 2 [Bihar 2018 (A)]
(A) TSP (B) WIS
(C) I < . (D) TIq
Shraren S 1 el o At A &
(A) g4 (B) =T
(C) =R dorad (D) ¥ ?‘F’\Té &
TR STer-ossTes =57 SUART T4 T 9 & AT e A ST Hesar g
(A) g R (B) ST T A

(©) T e A (D) T & A
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m@w%#@%mﬁﬁﬁy

(A) firdre - (B) IS

(C) FET IEATFARS (D) ¥ | T Tl

TR G ¥ St ured T 6 AT R SE S TAT a1y ¥

16.
(A) JferaT - (B) RS T
(C) o= (D) TS T
17. UZS % u& T & ferguesy § fire aret Sofl &1 H17 2 §2
(A) 220 MeV . (B) 931 MeV
(9] VS (D 10] |
18. £ & Y FoFger STAIT @ S alel 3897 & &9 F 76l a1 S g2
(A) CNG ~ (B)LPG
(C) srEg (D) =hraet
19. TS FIET ¥ AU freied ¥ S-G9 719 STEET § 2
(A) N, ' ~ (B) CO,
(©) 0, (D) -NH, -
20. ﬁmﬁ%mmmsﬁﬂﬁﬁﬁamﬁﬁﬁmm%
(A) F&T : (B) ®
(C)ﬁf%rq?r#;“"“' (D) Tgfafam
21, HreR $ F TIH AT T mﬁ@fmmﬂﬁé@%‘cﬂ%
(A) Taq (B) e
(C) drem (D) =ret
22. qﬂi_;m oI SR % T 89 W ST 919 7 IUANT R £F 98 &
: | ,
(A) g7 3Tt & . (B) dIed A R’
(C) TRH T (D) 951 are feT
23. Frafafad & ¥ =9 9 767 S |9 3900 T8 5
(A) TSN (B) TR 1=
(C) TThT SHe1f | (D) e
24. a3 o1 €I g7 394 ¥ A1 € 3T Y SIRRHEY O e o SEd
X 8| fFrAfarad o § H=-91 o1 S s7aa: ﬁ"a—ﬁ@fagfqﬁﬁ%
(A) AT FST (B) 799 =it
(C) Shared g (D) S& =T
3T (Answers) h
1. (B) 2. (B) 1(C) 4. (C) 5. (B) 6. (C)
7. (A) 8. (B) 9. (C) 10. (D) 11. (D) 12. (B)

13. (A) 14. (B) 15. (D) 16. (D) 17. (B) 18. (A)
19. (B) 20. (C) 21. (B) 22. (B) P& N B 24. (D)
19 @B 20.C)..  21(B). : (C) /J 1




