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WORK AND ENERGY 

~~ ~-um MIFIM\!5 •~~~~~Cf. 
~~~ \1(14'M ~ ~rt.'11~1 ~ ,~ 
?:111R!sq5 91Hi1Jt.lt◄ ~~~~ ~ m ~ ~ i-'ltt 
~ ~ ~ t ~ ~~ -INJi ~ ,.ii\!51◄ (power) 
~~~,~~~-~-n .. -11(.ql◄◄ mtll 
~I 

~~~~!fCJll~Jl 1~,ql~~ 
IS1Ci1111-i cinfirqi'qSflf'~~ $1'ftt"t t ~.,.~~ 

~ ~-!ffJrm• ~ ~ t ~ !ffarJJt◄ ffi !fUll•-'lJJ 
w~~~,~~"qS1(~9f.~C'4fl'lt­
~. ~ ,~.~.fir-ft, m!l'qS◄f, €91'<3~. 6~(.qSij t)~ 

~ ~ ~~ ~ ~t'Jlltt-i ~ t 91H.!!l\l>tlqJ "qS!(­
~~ ~ ~~ ~ !fUllilf-i ~ t 
.. ~ 'qSt(~~~ ~ 1 ~5fl~¥h1iC., ~ 
~~<ft~~,~~ fir~~.~~ 
9fi'ml, ~1~1◄◄ ~~<f1~1Jl~~'l_◄fil.\!5 ~ 
~ aim I~ 'St~~~~. ~ •fih11cita1, ~ 
'G1A<itai~'Pf~~~-~-..~'q5(.◄f1 
~ ~ ~ ~ ~ !fUllilf-i ~ t 

c13f<i111-is◄ ~ ~, ~~~ 1t11<i111-is \!Simi~ 

~ I ffl~l"t-i◄ ~Pf~~ !fCJlliit-1 ~? ~ 
~~ C~"ft ~ N,c,ato,◄ lfC◄' ~ tJCJlliBf.i mi~? 
~~ "~M4114<f5 ff m airtt'St? 

11.1 ~ (Work) 
~ ~ ~? <)t-i~rl ~~~"I~~ 'l"<l•IF'i<IS 

'PfRISl~l◄~"<f"l~~'Pfl~~I~~➔ 
<l5R<ftai \!illfii C<l5\!5C<II◄ ~'f MC<lt>-il◄ ~ ~ , 
11.1.t .,~,◄ 9'R"i!!fl1 ~ ~~ ~ ~' 

. )fawjjij91 -r,af ! (NOT MUCH 'woRK' IN 

SPITE OF WORKING HARD!) 

-15~~(.~~~~~I~~~ 
~~ t ~ ©ciiJTC-U~~'Pf 91W, ~~. ~~-

fb~IC<II◄ MJ!l~<l5 ~om,~ "I~~ <rof, ~ 
ll11l, ~~45(.ql◄◄ m<.11 ~~ gj'1~ 151IC0115-il ~ ~ 

~<l~~<IS C.!!1:ft-1 91tl'il'IC<I~ >I~~ 11!1~ <ISl11C<IP1 ~ 
~~ W ~~I "lt'ft-1'145Qf~ ~~~•~I 
mc!ST'lf .. ~a1Aq5~~~~~~~1o11r,a,~ 

ll~~~~I 
~~. ¢1 ~ fxtff l!l'Gt cMii<ltoi ~o$ ~ ~ 1 

~ C5lt~~ fvl01c'G1u1 o1◄6c~r1q5f.lco, , ..fll:~ 
~ ~ Cd'IC<l-atlrl ~~ I \!5Qffi'Pf'6 ~ filoicGl\!5 ~ <l5l1f 
<IS◄l~; ~ fflCf ~~ filoic'Gt◄ ~ ~'f ~ I 
~ 111tt '11~ ~ ~ ~ C<1Sl~f.ro111r1 ~ ~ 

~t~'51'1R~~l~~A~1~\!5~~ 

~ ~ ~~I fq ~ C<ll19ill'r;l.i!I (5~ ml "qS1( 

<!SAd'ltvl t ~ t-:ia,A<IS "~ ~ ~ ~ ~4◄1 
~I 

c:6i9ff-1 ~Cf-1 ~1( ~ ~ ~ 111'GR ~ 
li~"lfto1 ~ t ~ {;clitc-tJ '6~ ~ ~~9fTC\!5l ~ 'Pft◄t I 
?,qa1A<1S "I~~~ fJ!.~l<IS611~ llto$ "qS1( 

"f1'"9IJf. ~ I 
~ ~ ~ MC<!SICrll •ll~M<!S ~ 11MP14S $lt<IS 

~~91 'Sf'tJ <!SC◄l I C~ 9fQfR\!5 C~...t{"ll ~. ~~ 

~"<pQff9f\!51,,j~~~~~6~~.~~ ~ 
"'i~H◄ ~ C$t~ !Jt.m<fl~IYf<II cq5RJ~1<11 ~~ 

~C<16-il ~ ~ I Ri W'1 ~ ~ ~ Pf ~ ~ ~•mt ,i~~ (,~ 1 • 14eia1r1'-b ~ (.<lta'f'1f 

~'61'<3~~,i~~(, CCIDi'Sf ~'f~ I~~ 
\!5G'R Ur~14SQ'119ft:61 ~ ~<IS I 

~ ~ ~ ?f<!S ~ ~~~ ~ 
~ ffi ~ '51N:i~ ffll <.~Crl<.41.i!I <Wf-
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I 111 ~<1<1 ~ <fiR <3~ ~n ~ro°"I 9frflll'I I 

( 11 . 1) ~~'1tf, ~ ~ 1 ~ '09fll'l!i fJl.lrrJflf'I ~ 
"Fl ~tl'T ~~ ~ ~ f ~ 'Rct "fTT -o:r,., ~MJlff,l 
"Q: -., f' ~"f""9fll ~r-, ~ !JOJl'81~ll ~'vf lr,Tl!l 

c~ , 

"lfl0,¥1 11,1 ~ lfl'!iR '6~ JN <f5'f ?rrnt'ft ~ 
~1~~~2m~ct~'aii(fsJ! 11 .2)1 

ll'fif ~ ~ ,;inic.i<11" ~, IJM11~ ~ 
~ ~ ~~ 5 N x 2 m = Io N m en IO J 1 

-
f5JJ 11.2 

1 . 'iff# ~'ltff '8~ 7 N ~~ff~ I Ifill, 

ifiFff fii-r'i5 ~ ~ 8 m I(~ 11.3) 

~~4>/rflt}~~ ~~'8~ 

f}l'IIJ~ ~~'ffirlfR~KlJ~ 

~ ~ i1ST'l[ffro;;' 

-
~ 11.3 

~ ~ ~~ ~ ~ ~ ~ <11~ "'1f.4~ixh◄ 411ft 
~ 11.4~~~~~~~ 
~ ~~ ~ .. 'f~l<f'tl611SIC<I tTR ~ I C'-1<1l~ier-l!C" 

-Slf~~~~ ~?fart"S'f~I \!llC1NI~ 4Pf'~ 
~~~'A~~ I~ 111'4~~ ~ <IS◄1 ~ 
~~~~, 
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~ 11.4 

'5fl-l Jl'tjf ~ ~ ~'-!i Jl<!Slf~ ~ ~ ~ 
-JJ~ 'Ref ~ I <t61>i-{~ ~ F ~Pl ~~'Is~ 

~~ ~ 'SflT C'Pffc11 'fl~~~'-~~~~ ~ 
180° ~~ I 'Al ~<II,~ s '1-''f ~ ~ fJf ~ '11! I 
JJUf ~ f 'WI cR1 ~ 111CfAr1S ifit 'Rt ~ ~ 
~,tmt-f~cRT~ l~<Rl<ISTlf~~ F x (-s)~ 

(-fxs) I 
'()~ ~fCo'libili:C ~ ¥fl -sf'a'[ C7l ~ ~ <IIT<f ~ 
~ ~ 'Ill~ ~'.,- 9frc«f I ~ ~~ ~ 
!JI.JJi<llo'll9fCtl 2Rf~<II I 

-,~ ................ ·.·.·······~~· .................. l l, 4-

~ ~Jl~IG~~l~!frnt'if<Rt~ 
~ 
I ~'8~<1111f~l~"<3~~1 

~ WTT'fl ~ ~ ~'R ~ Jl'C<II ~ 
?1Cm'ft~lm~"<3~ 11'1~ 

~mf<!IR~I 

~ C<flfrllGIC<I 111'fAl<II ~ ~' 

~ ~Cf~I 

WTT'if ~~WI ~'R ~~ ~m ~i!i 

<jlt'(~~ l!frnl'ft~~~~~~ 

<jSpf'~~I 

~ct 11.2 ~ <!!~ 15 kg <f lTM~ ~ 9Rt 
'8~ ffl"Cc'f ~ I .Sm \5b6\bl\b ~ -e~ 
Qf'ca'f I~~ '6~ 000 ~ <RT ~~cfu 
~I 

m = 15kg~ 

s = 1.5 m. 



W • F )( s • mg >< s 
• IS kg )( Io 1 
• 225 k 'Jl 5 )( 1.5 m gm s m 
• 22S N m • 225 J 

~~ 'f""Pf1I ~ ~ 225 J 

l . ~"'1fi.-,,..,,,,,,,."1wrffitfff 
1 . ... ~,,.,.fil-lw61mfr~..,. 

mt .,,..,,filw m. ,,..,.,..,,., fir-., I 
3. I J '11'ff ,nwr fim t 
4• ~~"'l'fW J N "Flbtfr~t 

""'"1W.,.,,.,, JJ ,n ~,~ 

ft,f ~ filnrt,, .«n, '".,.,..~I 
1 1 . 2 __ -..r. (Energy) 
~ 'oltil,Uit ~~ l~~M~ 

!'S1~1~.~~1'1f9~~,~~ 
!lfflM~""~~,~~~,~'{lf~I 
~ "'f4'ill4fi ~lb,~~ C4iffCIH-il ~W~ 
~ 9ftOO ,~~~~'lt'41◄◄ ~ ~ ~, 

., • • ., 11.5 

~11fNR~~~~~I~ 
~~~~I ~"1◄ <slfiMsi'f(t ~ I 
~~~~~~Mi\i!H~ 
~'-~~"Pf. CJ1l:Matcii 'dllti'lll>ill ~ I 
'1lC-1fcll ~ ~ t'-'1 'dliett.(."i ~ 1{it 

~~' 
~ !st"i~-1 &'5 ff~~~~; 

m M•f.i'5$'ffl~~~~ '61~~fc1eyi. 

d I \!1'1"<111 ~l~C~I MC<ll>ill ~~~I~,~~ 
~ Jl°1;tl ~ 1_ftt4l:\slf1~ ~ ~ ~C4~li1 ~ 
~IJlC4'ft◄.~~~MSl~~tta,~~~ 
~~~~~~~ ,~~'t;t-e~ffl~ 

~ "lli~ (.Qffln ~ "'~ lltf.itCl't ,,.,.,r.01 41~'2,◄t◄ 
fift~.'1 ~ Cfflt ~ ~ ~ I~~ '1~­
Cltl'1~tJI ~ tlnrt ~ Ill,< r.tr:'I ~ 'ii~ > ~1-1 ~ ,. : : 
C1'~1 ~ ~l;j ~ il1-Jlllb ~ ~ f1' ,~ ~ 
~ I ~ ~ Jl'Gt ~ ~ ~ qsfjcpfi&I .,Pfq~ 
~lfflt,~ ~ 1 llfit ~ '6~ !fr.1J1"1 ~ ~ ~ 
~ -0 ~ ~ ~ lo!1'i>il~lb ~ ~'l'I ffT.'51 
c.qtp1ttl~ ~ ~ ~ 11J1it ~ C'l'l..i~I ~ 
c@ fire ~ • ~'lit~ ~ 1 ~ '61fO~Ccll◄ 
~'flQ.¥116 ~ ~ ~'I 4"11{4◄1◄ ~11fj' ~ ~I 

~ ~ cWf' ~ 'ftll~ ~ ctiiltllb -!NJ ~ ~ 
~~~l{lllfitttt~~~f'l"'INJ~ 
'dlf◄ifitttt~~~~f'lw~~, 

-tff, ~ ~ ~ ~ c.cp(Atqs ~ ~, .... ~? 

llfNJ ~ flfcpl ~ ~ ~ ..-i'Gt◄ ~9f◄\! ~ !ft'm'51. 
~I~~ 1o1<1.:llb !I~~ fii~h1tf;t?;li ~ ,,..lfillb 
"111 M°"141ltlf:4 "'!Ni~~~~~ 9fTC◄ 'dlf◄i 
~C4t4C41 Pi ff'I "1ll ~ ~ I ~ !I~ qcl;I◄ 
~~i◄ "'11iCIJJ~1l'm◄ t511'~ <AllfNJ~~ 
~ ~ ~~ 9fTC◄ I 
~~~~¥!NJ.~~~~~~ 

~l~~~~~~~~C.lll1'f 

(J), I "' (J) ~ 4~cfto1 !JC41l•"i <.$\ -1Nft4l_ I lll.1lf 
W ~"U I~. (kJ) (kilo joule)~~'51~ 
~~~~I lkJ,IOOOJ~~I 

11.2.1 "IN,◄ ~ (FORMS OF ENERGY) 

·~~-~~~~W~!f4m I 
~~~ll'ffl~ (~ + 'StwlNf), "31~' 

◄1'1IJIH4 ~ . ?<1'1.JM-00 ~,~~I 

h~: 
~ ~ <A ff◄ ~ -◄'i1'i C4t~ ~ T 

~~~fat...- "ff"1\! 'dlitfllb-il ~ I 

149 



~~If"' (Jomes 

r~ouJoule)Jl'F',m.l 

~ 9At~-~ ~I 

~t'1..t. ~~ ~ ~91 

'11~~-1-1◄ 'SjC41j~ ~ 

~d-..1•"6~ 1 ~~ 

~\!1~~,p◄ 

ti'~ C\!"<5·◄ ~11 

(1818 - 1889) 1Qlf~ I C\!'6 91., .. 1◄ 

~W◄ ~~'P 
!fli1Wt~~~9f◄lllP'PIJ1~11FtfiWl~ I 
~~~~~~1fflF1JPIAJ'(Wf'"1~1 

11.2.2 ilNS-INP (KINETIC ENERGY) 

UM> 

,,~~-1ltt ~ ,~~lfit~~ 
91R~~l~cftfil~~'el'l~I 
~ 25 cm ~bb\!ll◄ 9Al~~fitln I 
,qd\c'r,lt4 fl·~~ I 
50 cm, I m ~ 1.5 m ~ 9f◄f lill.•tilcGI 
~~I ~ ~ Artl<ett:a ~ 
CQ.l<itc'r,1 ~ ..r I 
~ ~ ~116\!ll◄ 91..r ~ ~ RClfllf 
~-stftb~l~.-.TI 
'>INSM.,14◄ 'icfl◄\!ll ~ ..r I 
~ ~ 'ol~~t:,, ~? 
C4t.ir;T;1◄ '>1~\!ll 'oli'U~ 41t? m? 

:q11c'r,1t<1 -s1cfl.-'&II 1'fr! ~ "4◄R' ~ ~ 
Ml ? 
'511Ci11!).fl ~~..r I 

11.5~~~~~~..r, 
,~~~~~~~~~ 
·~~~91-f..rl 
~ ~ ~ "l'Gr c~ ~'Ml~~ 
~~, 

f6;! 11.5 

~ j ,~~~~~~~~'fir! 
~ ~ I 

~~~~~-.ft~<lil~ 
--J.'lfl ~ M~ ~1Jfcf ~ I ~'f◄lc'GI◄ 'Ref 
~I 
~,◄rct;r◄ ~ filf~ ~ I ~'f◄lc'GI C<I ~ ~~~•~'<l'~Cll,~ 
<ISTef~~I 
~'llfNi4~9f◄l~? 
9f!Jn◄ '\S◄◄ ~., ~tif-!Jr~JJ,,.,..4"1-1~ ~ 
4◄fl~~'A't~~'i'f? 
~~,r-.m~~~'"af? 
~Rrill4111~'1~~~,q5p(~ 
~~~llfNJ~I 

'11~ ~ ~ ~ ~ I ~ "l"C4~~ ~ 
~~~~~Pf<:!5tf'tf,qS~~91TC◄ I 
~~.~~~,~m.lffif'iltRmit 
f-ll'lu$ ~JIMCJJ 4Tlf 4M4to1 ffil ~ ~~ ~ 
~ ~~ ?~ Jflij_cM◄ (Wind mill) ~c~ 
~~?'11J\,~~1SfNJ~ilft"C41~W.. 
""1fil~~~l"IR9RT~flf<l5f~,'IM~ 
'11ft, en~~ f-111. ffi ~1 '51141-fl~t.i,!l<ll~I-I 9ft01l, 
crii! ~ ~ oT1R ~ ~ ~ '14C411C◄ '>MNJ 
flftt41~4~~~~~~~~<RI 
llJNJC4~ ~ I <ffiJl"t;f◄ -s~ff ~a.~Qro5 
~~ I . 
~~~~~--m~~~'<l'9ftC◄? 

,,~•lilC\!l ~ 4'<1' 9ftt◄f ell ~ '114 ~~ ~ 
~lfl"t;f◄ '>WlNJ, <:'fl: C,q,j ~~~ '(3~,qS◄f ~ ~, If!~~• -s~tNJ >l~ffl "IUR'41~~~ 
~ I tf◄t ~~. m ~ "<ffl <11l;t u ~ ~'SfC◄ ~ 
~~,~~. ~~ F~ !fem'St~ffl 



, ~ f l.rr3~ ~ ~'f, I //. /.~cl~~ W 

fc! ~ ~ I~ <3~ ~ ~\lJR C<l'lt ~~~I 'Pl! 

, ~4>. (.<l'il ll -I 9P!1 lJ ~ 91~R!,~ ~'lP, I ~f n ~•/fl ~1'1 .. 

1'.~ !..J•Jlb~I- !- ~tf.l '1ft'1 Rif.@i ;rJ1,r;-'1'I 91t'a:fic:•1t I a 

'l~ ~~ 'ltfva~ ~ JI~ ~rn C<l'it u •• (.<l'lf 

I ', ~'1 S 'it"itl ~f ~ ~-

If - II . ~ 2a S 

v~ - u 2 

s= 
2a 

(R.7) 

( 11.2) 

~ 9.4 ~C~'t'l 9Rl ~ 911~ F = ma I 'I~ 

(l l .2)~(11.1)~.~~ ~~~-

W= ma " 

1 

) ' V -u· 

2a 

- - m '_ 2) I 3) w - 2 
( v- u ....................... ( I. 

~ 4\8<.Glt<I ~-'fli'I ~ ~~ ~ ~. ~Qff'­

u = O. ~ 
I 2 

w = 2 mv .............................. ( 11 .4) 

~. l: ~ ClJ ~ ~ ~ 1mti-1NJ◄ """11i+a~~:r.a., 

1 2 
~l~u == o.~~'<I 2mv I 

~.~~~'!Maim~~~~~ 

~ 

E = .!.mv2 ........................ (11.5) 
L 2 

~ ll.315kg~~Jlttl4ms-'~~~ 

~~I 4"8cTi1~ ilN; ~I tJ1f\!l"ffu; ~ ~'q f 

~~.m=l5kg 

~ C4'11, v = 4 ms-1 

(11.5)~'1~. 

~ "1i-fi ff 

.!. mu2 

2 

I I 1 

- I~ ke: . .• Ill~ . ., 111 ' 

2 

= 120 J 

'lm~~l:!OJI 

~ct 11.4 ~ Jl"lf..l C<l'lf 30 k m h '" 9Pff 60 

km h· I~~~ ~fil 'iJflf ~ "ffi'lf<I. ~ 

'111~-.W, ~ 1500 kg ~ f 

'l~~.m= 1500kg 

'It~~ !fAfn C4'11, u = 30 k m h 1 

30xl000m 

60x60s 

= 8.33 m s· 1 

JI~,~ C<l'lf v == 60 k m h 1 

== 16.67 m s·1 

~. '111~\lfiR !fTffl ~ 

~ i=½mu2 

~= ½ x 1500 kg x (8.33 m s-')2 

== 52041.68 J 

~~,~ 

1 ')' E == - x 1500 kg x (16.67 ms- -
kr 2 

== 208416.68 J 

~~~=,mJ-lNJ◄~ 

== Etr- Eki 

= 156375J 
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I . q .t;~ f'fR"'1RP ffitr,,, r, fGll t' 

q ..cf;q r:fi. .. m ~ ~ ,'ifwr , 
.( -~Ill\ ~ r°i~ Ill ~ q .!J~ 

•1:t•,f&: :~ J I ~ ~ff PQ'( fflT,l'f 

•·fi--,1? ~ ,~ ,. ~r'I ~:Jcrf,,, 1/ir. 
~ ~·Q •fiJ; ~ ~ ~·, 

11 · 2 . J f(Ns-tRJ; (POTENTIAL 

ENERGY) 

-,;Jtfitsl'/1'1. .......... ........................ 11.8 

• 
• 

• 
• 
• 

• 

~9iffl -!I\SM~ J 

~ -wt~*Cil~~~Nm,~ 
~~~, 

"'11t\S1ai◄ -!!tr ~ -!JR mn , 
~~? 
"'1ffllSICi1 ~ ~ ~ ~ ~ I 
m?Jt:qs~m~~~~ 'f 
41f.ij~, 

~ <t5C◄fc\!S ~ C<fiMC41 ~ ~'1 ~? 

♦J'14irf1"1. .................................. 11.9 

• 
~ jjj7J.fJJ.iJJJ.f.wJJJ.tlf)J~ 

• >f'c:1>tfM\!j 151<1~1\!S ~~'51Ci1 l<fle.fC,q'l ~ 

~'1~? 

• ,,~~~f¾~~ffi11i5~? 

4S/1/4srl/71/. .................................. 11.10 

• 
• 
• 
• 
• 

• 
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~~l!l~~,~~~~r, 
~~ ~fer?Jf\!j ~~ ~ ' 
~ ~ <11Ml41c.l !' 

~qi'"'~*~~? 
~'1 ~ ff 9(1<f.◄' ,,~~ '!3~ ~ 

~ ? 

~~~'?fff~? 

• 

• 

• 

-;r.fi u1li1 r?M01117fi ;gv, .tr?.171 &'czrn, ~ r,;i 
.!lmI( <fiT1f ,f.Pf<1 '>((K'1 I ..!)Pf ~C713"~?.~ ?ff¾, 
~ Cd~ Zffil'I "l'i7?I C'1 <l""-8Wf'71 "rfu> '?;Tf~,r 

~ I ~ ~ff<l'i ~~?Fl ~ ~ ~ 
<1>f1f <1iFf<! ?frf-;:p'1 ~~1(~ ~ ,crfu, ~ ,, 

<T#f 1 

~ <f. ~ "Pl r l!l"'t "rfu; ?ff71-'I ? ~ <l'Rfl i?ifR. 

~II r. c'f I D'fl <!l<'f I I 

'8?/<f<f ~ ~R:i <'Ri!<J '!3~ <l'lr.f <fi<fl<7 <l[C<T le~ 

~ \!S @ I C<f('i(FT <1<fl "fro,• C<l'if ~ E,~ ~ ~~ 

~ ~'/Fl l!J~ lC(roi <fey<f f,ffe-"~?f ~'5 ~ I 

~ ~ <f<l<f<f ?f@ l!l'i5r-f ~~ <fi<fl ~I~ 
w~~ r9ff&\Slc'f!c'f ~&l~M\!> WflCfM-C~~~~ 

~Rb-~ I ~I ~/rfif orf<f ?f<fiT(.c'f <fir.f ~~I~ 
~~ ~&l~M\!l x(fu; ~ "~?/ ~~'5 BJ I ~If.II 

<fflC?J ~~<fl~ WIT~ <lTC<i ~ ~'1 <l'Rfl -~ 

~C<fW,'1 1 

4i7tfi:ls#/19f. .................................. 11.12 

• 

• 

• 

• 

~~.Qi5fc'TC"f ll .6~C-f~~ 

~l!l~<fCrf@ll 

~ ;rrf¾ ~ .Q~ .QUT lJ_<I" ,, >c'PflM\!5 

~~ C~ '5T<Ti ~~ ~"R <l'i'<ff I .Q~ 

~~ ~ ~fc'f l!J~ ffifll 
<f.14\Slc'I ~~ ~ ~ ~ ~ <l'l<fl I 

~"<lrf<I ~WfN-<l ~~ ~ <lS<ff I 

~~ M<J5N-<l ~ ~'5 ~rfu; . 

<Pl',¥\Sl"I ~?f <PC<lfC'-!> ZICTTl>G1rl ~ 

~rfu;~~~I 



11 . z. 4 ~\!)1\!) l.51'1f~ ~ ~.,~ 

( P 01 l NTIAI. ENERGY OF AN O DJ ECT 

.\T ;\ II E I G II r) 

: ,iJ ..tvl ~~Tt~ s>,~ ~ Pl -.tfu; ~ 10.lf"<l <Tif<1'1 ..!JUI Q1 

.._ ""'p1~ ~ 9fr.'"'.fi ~ ~ l<lT,\!; 'WI (, ~ <fillf ~ c'l'if I 

~~ .!l f:1 a<'!~ •Nt,!, ~r~-i ~R?'t~ ~l~lfff<ll 

~~~I 

... ~(>~(.<l'irr,;n~-mr~~..!lur,~~ 

~ s!,~ ~ ~fil<1 ?!<t1 ~ .t1~~ Pl~<,~ 

~i~ ~ ~ ?imn'11 C<TiWfl @~ ~ ..!l'Gt<I 

";Jl~ p~N,•lM-<1 !f<l'i!•!<llM >i~~C\!I ~f"<l 9fWI I 

~ '1 
I 
I 
I 
I 
I 
I 
I 
I 
h 
I 
I 

\ 1 
llll~ I/IUIJIIIIJIIIIJ/17 Grou nd 

~ 11.7 

<l<l1 ~<f., m ~ ~ l!lv1 ~ ~ h '51:6\!lfca-l ~ 

~,~~~~,!)~~~,~~~
 

C?iYTI~~~'5~ mg<1~ l<li@(.61C~~'1 

~ --ifu; ~ ~~ ~ ~ ~ ~~, ~ ~<f., 

.i1~'1<1 Pl~~ '6~ ~ ~ w I~ 

~<f.l<I, W = ~ X ~'1 

= mg x h 

= mgh. 

\<IC~~~ '5~ ~ <TiT<l mgh, ~ <1"8(.Gl(.<J 

rngh ~'1<1 ~ c'l1'S <f.W1 I~~~ ~<il P~Ri•tfu 

( Er), 

Ep = mgh .......... ................. ( 11.6) 

Q'lil(ill ~th !,I-!, ,fJlj !l&r1 f,ef !-•tfo, f.r~1 

<fi('1 ~f.i f-ir.'1b•II •Ml ,.f. r1 ~1 11 ·1-rr1 ~11 

C?f"R; I ..!lif• f.TW't 9~ °'if'.?f0l· -f~ .!li;r1 

~R?'IR!i ~r.ir,i !> 71 "!.lr,l ..!JGI 7171 7fff.?f7.'="fi 

~~[<Ti ('17:,'1'i{ !i '..-, I 

~ ~ ·rftm C<l .i1t111<Ti<f~1 <TT?-7 ~ <Ti!<PI ?Wml't 

~~~!I~ '5TP'I- *-1 -it<F~l•r<I '<3?l<R, 

f.1'5<1 <li'n,I , ~ ?fT.'<11:<1 ~ "'(Flm<l ~ ~ e?f<R; f.1'6<1 

~ I I I .8 ~ 01~1 ~~ ~ ..!lvl A -ii<1"~1•1'1 ?f<r1 

B '5l<l~J•t'(.a, ~I~ ?ft~ -ffii!b Frn1 ~I~ ~<f., AB 

=h I ~ ?JPl~R,\!, ~ '{3~ ,r,f?l ~ ~'1 

~~ mgh I 

B 
B 

I 
h 

L A 

~ 11.8 

~'1 11.5 10 kg~<Ral!lv1"1'!W<l?f<l'I 6 m-e~ 

~ ~ \!JI~ '>\f.PG ~ ~ ~ ~ '1 

m-<3~ l~~g= 9.8 m S c I 

~~ ~ 

~ '15<!1, m = IO kg I 

~'1 (~). h =6 m, ~ 

~~~'1.g = 9.8 m s~, 

(11.6) ~~ ?{<Tl, 

\¾k,-1fu; = m gh 

= 10 kg x 9.8 m s-~< 6 m 

= 588 J. 

~~~~ = 588 J 
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~l~"l~ 11.6 I ::! kg ~ ;:r,, ~ ..!lUI ~ ~ ~rr.;rl 

~ bb\!ll l?. ~"'fl (.~ I lTm <'fw.v'Pl ~~rfu; 480 J ~. 

~ ~ ~ ?f<'l1 ~r,:i \S ti6\!. rl!i ~ ffl-G?fl I 
~~. g = 10111 ~ : , 

.,,:,n~ : ~RI ~ . 111 ~ 12 kg 

E,, - 480 .I 

E = mgh I' . 

480 J = 12 kg , IO m s-1 x h. 

h = 480J 
120 kg ms-~ =4m 

~ 4 rn I.Sbb~J\!, ~ I 

11.2.5 llfRR Rfft ~ctsl◄c◄itl ◄ ~11A<11~¥1 ~? 
(ARE VARIOUS ENERGY FORMS 
INTERCONVERTIBLE?) 

~ ~ ~ ~ ~ ~ ~~ <li~ 
~ ~ ? tJ<JSR>\!I ~UI ~ ?f<'l1 ~ ~~ x~ 

<fi~~~~~~~ I 

• 

• 

• 

;;p7t{;plfl9f. ................... , • .,,. ......... 1 1, 13 
. ~~~~~~, 
• 2l1M\!J '<iG1 ~ <fi'-'il®C<lPM ~ '6ll<ftll~I ~, 
• ~ ?f1Pi~ ~ ~ >t•.PlPi4Sci-M ~ 

'6llta11t>,il <l'S<ll I 
(a) r.>i@'1 ~,1 ~ r.4SW4S ~ ~ <117.<f? 
(b)~qSq-?f<ftxtw~~I~? 
(c)<liWJI~.!!N~9fcfl~~~~? 
( d ) ~ ~ <:-~'.\!'f~Blll/<1 ~ ~\tir!C<ll<I 
(.qS(;{C4S ~ ~ ? 
( e) r.<l5Fl ~ ~ <f19ffm<I' 1Siii!b;:g;4S 
(water cycle)~ <ffl~ ? 

~ ~ fJ1i?-11<1SG'll~ ~~ ~ <f,<JI 

,flSJ:fail<l~ ~ .Qt,1 ~~~IQ~ 
~~~' 
IQ~ rai•m4SG'll'?f ~ >11SJ:M<.<11<1-i1 l!l~ 

~~~, 

~ ~t<f.c'fl91/ >i-srf¢1'-!i "fRR (.qS'Cil l1<f'R 

<fi~ ~ ~ ~~ <l'S<ll I 
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11.2.6 -r~-1 ~,~er 'J!Ji (LA w 
CONSERVATJON OP ENERGY) 

I I I 3 '61,:;r, 1 1 14 ~•~lt<fl'-'ff'-1~ -i,rf.r f .. 1~ 1 ~, .. 
, I' !' ' • 110<", <l,~ 

~,t;i,pi ?f,11 ~r-i ..!lvft-;'! <fi?II :tR~ -t.~<1 ?ftR 121f:.'"1l~r,, ~ 

~ ~ <11 ~'f' ~ ~ ~~r~ (system)~ 

l]Z xrfu,<1 f,r; ~'<1 ? xrf@f <'fi?IT{0 ~ .ft xrfu<r ~ ~ 

~~l~~,f~~'pi l ..!l~'PJ~•~ 

~ -£11,f ~ ?f<fl '!iff.l ,di,17.-.-1 ~~~ ~ ~ ; 

~ ~ <11 ~ P'I 4Sf<i'<I (.,TRffFf I <ti~ ~'ili!i ~~ 

~XfR'i .gcqS '<If'C<fi 1xrfwJ ,f~f<I ~ ~ ~ 

'611<1-~l<fi~~ I 

~ ~'f .!JUI~ qS.qf I~ ~<1l. m ~~ 

.!JUI h ~ ?f<f1 ~~1~ ~ 1 ~~ ~ 

mgh ~ 'i/W'fW xI_,TT ~<11 '>~ ~ ~? ~ ~~ 

~ ~ ~ xfij I 'ifRJ'CqS ~ ~ xrf%; ~~ mgh1 

'5fr.<11~~~~fro,'i'fRS"~<fi~~,~ 

~f™)l~-e\!1 ·0'>1 v. C\!im~~~'<1..!.mv 21 
2 

~ ~<11.,~ 4S~ ~~ ~ c'>I ~ ~ 
'i!W'tw <ffW C'>I ~ 1 <1-&CBI~ ~iii ~<fl<!Rf ~~ 
h = 0 ~<1 ~ v ~~~I'>~ 'ilRJ• fMi ~ ~~ 
~ ~f'5xrf%; ~ ~<1 1 ~ R.i~•!R3> ~ 'ifRi"lM-◄ 
~~ ~ ~~ ~<1 I '5l~~ 

~If%;+ 'i'1W'lfl@ = ~ I 

<It 
1 ~ 

mgh+ 2mv - =~--(11.7) 

~I.QUI<!~~~ ~"lM><I C<fl~ ~~ ~ 
~-Xfroi f~~ QJ~~'5l"C<11~~ 

?f~ fw.<fi~ ~ ~ ~K5X~ fil ~'f ~ ('A 
o.Q'C<fl ~~I~ ~rfu;~ I(~~~~ 
~ <11<11<Jl ~~ <f.<11 ~I) -.!100~?-lf\!i ~~ 
~~ff '61M<l'!>\5l7.~ ~rfu;ta, ~~~I 



t'i 1 

•l-lctl ◄ f ij{ ,&a1f,ai ,1f~"'rc1 ,-;~ . J,; , 

~N\!1•1◄ . ... , . 111~'11 ll•:~ .. ,.n,11:.11 

'£l'b-!.1 

"' 
., ,J 

2 

~~ 
'6~ 

• 'il'Rfc!I >\◄~<fic!l'R ~~ g ~ ~ IO m s·2 

ffl l 

~~! 
~.,;~~~~~Hf4cftlr.tC54, 
~Ml·~·air.~? ~~ C<J~<ti~~ 

~ lll"R ~I~~ l?ITTT'l ~? 

11. 3 -.r( -.m ~~ (Rate of 
Doing Work) 

~ >i<f.CG11"'1 I!!~~ <fir-1 ~? t1iC<l!Cc!l i1!~ ~ 

~<l"rn<fl~~ ?W ~~ trro<ISC<ellC◄ ~ 
~ ffi ffl I ~ W~l<fil.11~ C<ltC~ -!ll; <II~ 

~~I 

~<JE-iM .. -. -~~---··· ··-···· . ... 1 I . 16 

• 

• 

A 1-Q~ B~~a,•~<!SQfl~~I 

l?lf~'6<fi.~~~~lijtm9J~9J~ 

~ I!!~ '6~ <I~ I "'1C"fl1 8 m 

@bb~l'tr.1 ~ I ~ ~<II. A CTI B'Wl5 ~ ~ 

a,'ca, I 

.!l<Ti ~ ~- l:f<f1 I s~ ~ C-4N_ ~ 

~? 

~ l"l!-I~ Jl~ m;i'f11 llfj.l J:JU'l ~~ rc,n., ~ I 

~~~I ~tf<l'i •JRill~ 'S(~ J11f(il w.t W-~ 
~f~ -£1-.~ ~ ;r,rrRi ll!Jfl ~,(~ I ~tf.l ~~ 
~rs. ~'Sttfrt f.rw-T1 ~r~~ ~ <llfcfl <1101 Jl?;il 

lJtiTqf~•l(,<lf(."I ~ Ho~ •m 'i!fi9flWI ~ "<11 <llf'lf ~f'fil 

~ l!f"<l N,M(.~~ ~ l~~ ~~~I~~~ 

~ <fi'f!"I ~ ~~. ~ Qfi'- w.TTil r.ft~ <fl .i_..'i.!,IC-1 

~ ~ ~ ~ cml~ I ffl ,fD'1!~ ~ <fl ~ 

'i!fi~~~~~l ~ l~l!IUl~t~ 

W <fiflf ~ ~ C\!-C-{!. ~f ~-.,, 

~l =~/ifml 

- w ~f. P= - ............. (11.8) 
t 

~~~~(Watt)[~~(1736-1819) 

'f'llm] I$ ~ W I ~ -!li5wl ~RiC6C<ll~t::!i I J 

~ ~ ~ 'lb<fiai;j<it ~ ~~ l ~ 1 ~~. W 
~~ 1 Js·' ~~~ I W~<11~9fffel1 

I ~ro= 1 ~ /~<fl I W = I J s·' 

~xlfu; ~-Sl@li!~~ Mltd1t<t~ (kW)~~ 

!fc!Sf"I fflf I 
I MIC1711<H°G = 1000 ~ I 
I kW = 1000 W 

I kW = 1000 J s·' 

~ ~ ~ ">\l"C~ ~~~~I~ ~Qf' 

-£101 Cl! ~ l!lwl ~'Sf ~'il ~ ,;e;i@lf61t::!i ~ 

~ <fif(~ ~ ~ I ~ ~ ~ ~cm;1jt 

~?fetJI~ l<ITTT ~ ~-tm '5lR!i<ltfS_l6 ~ '51-st~ 

~~C9ft<ll~I 

~'111.7 !ll'-5l<PC◄ 400 N ~ '6~ ~ ~ 

~ ~ i11~ 8 m i.sbbt::!ift171 ~ I -£1~ 

00<11~◄ iITT1 A ~ ~ ~ iITT1 B ~ ~1 

~ I A OO<i1"'1li5i.1'ir.~ 20 ~~~ ~ B 

C~1<1l~ei•l'IC1! 50 ~~t::!i -11~ ?iQi.mt'Gt ~ 

~I~~~~•~~~~? 

'l"(tl(lil : 

(i) A C~<lf6i)-5!.ft(.U <ITTl <l':<f1 ~ ~ 

<.~"111:fi.st~<I -e~. 111,-: "-' 400 N 



,fc1'1 (~ ). I, 8 //1 

¢1R,<1t~\!i ~. I = 20 , 
11 .8 <I ~'1 ?f<n-

~.P 

= mgh 
I 

400 N X 8111 = 
20 s 

= 160W 
(ii) B c.~ <i l~ -s1~rn ~ <11'<11 ~ : 
C:~<11~-si.'tl<t <3~, mg - 400 t\' 
~'1(~).h = 8m 
15lM<1t~\!i ~. , = so s 
~.P=mgh 

= 

I 

400N x 8m 
sos 

= 64 W 
A~<fll1<11'<11~ = 160W 
B C:t<l<ll~-8t.'flCil <IJTI cinrt ~ = 64 W 

~'1- 11.8 50 kg ~ ~~I JI~ 9 ~t;!i 
45~ fffi Q/<l!'J ~~~~'ea! I Wf ~ ~ 
~ I 5 cm ~. ~ ~ ~ ffl'<3<ft I g = 
10 ms-1 ~ I 

"1ftlffi{: 
~~ '6~, mg = 50 kg x 10111.\·-' = 500 N 

15 ~~ ~. h = 45 x I 00 111 = 6. 75 111 

~~ !lrnt:si .. 1 ~I ~ I = 9 s 

11 .8~~~.~p 

mgh 
=--

I 

SOON x6.75m = = 375W 9s 

~@375W 
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~~:~.,r~· ~ : I ,l''i •.>.r..!J<1 >f~wl/ 'lilf1 / 
3 if[t-<J JJ ,if j(J, I! / ()(/ J °i:'11f7~<fj ~ 

4' n. ,g <1 I ?°T!f<tf ,;r., i:, 1 All -rr-, r 
./ 'ff'.!:: •;;t>W.11 'fi ul/ /i,,l// I 

11.3.1 ~~~ (COMMERCIAL 
UNIT OF ENERGY) 

~Jl~~91~151Ri~l!l<l'i<f'i l~~~ 
~~~~~~Gl,ffe'fl~I~~ ~ ~ ~~ ~cm ( k W h) ~f'ir<pctfu;., ~'-~ 
Jlut~~ I 

I kWh~~?~ ~-a<!I, ~ ~ ~ 
~\!) I 000 J -rfui <ITTl <Rt~ J!Ul ~I~ Jll~ 
151M<f\!i'5H.<I 1 ~cm ro, ~~<rm ~1--tfu. ~~ 1 K w h, 
~ 1000 J s 1 (<TT I kW)~ Jlql ~~ cfl1I ~ 
~ JkWh~~ I 

I kw h = I kW X I h 
= I 000 W x 3600 s 
= 3600000 J 

I k W h = 3.6 x I O'' J 
w:i,@ool~~<ll~~~• !Rr11~~ 

~ffl ~ ~ ~ I ~'1 ~91. J!Ul ~ ~ t-:l'11Niq1 •ifu;-<11 ~-@friv~ ?fffl <!IT."l I~ I ~• 1!R01 
I ~~~'ml 

~CJ- 11. 9 60 m C<l'1J~<l5 ~ JI~ ~ 6 
~~ ~ I <11F<ll6W1 ~~ <ITil ~I •~ 
~~ ~~ <fi<f( I 

~lflil : C<l'l.lM<P ~ ~ = 60 w 
= .06 kW 

<l]<l~J<l<I ~.I = 6 Ji 
•rfui = ~ X <1J<l~<l<I ~ 

= .06 kW x 6 h 
= .36 kW h 
= .36 'units' 

~~ <ml <t-<1{ •tfui 0.36 ·~f;fG' 1 



~9/ ................................... 11 . 17 

• ~~~~';TC•llt<m'ife<1~ 

cfi"ll 1~ ~~1"(5fr-l~l<AI I 

, ~ ~ I 6.30 ~ l l\!i ~ ~ 6.30 

<1.sil\!, fifGMtUl <t ?fra ~ I 
, ~ >i•Hlt~~l--5 ~ ~• <ml ~'a,? 

Ct:!~RettC<fS 

~ 

fx1f$ait 

• 
• 

• 
• 
• 

~ ;-pHJC~i'lf~ ~r,i ~• <ITT'! ~'?ii? 

..Q;:i ~ ~ ..!]~ <fl I iJ <f, ii\ 1 ·.;iGl ll!M '1 -.!i ~ 1 (.<l 

<fi-11 I 
~M ~'it<11<1 \!ilM<III~~ <fi'lt I 

\!i~ Rsf¾ f>i-:nl~\!i ©~ ~ I 

~rm-, ~'f<f ~ .:rrm>"'hrt ~~ Wl<f 

~ <fi;ll I 

• ~ ~ mol ~ ~ ~ ~ ~NSJ!ill ~ ~ ?f1'17roi ~ ~~~ m 1 

~~~~~~i l~=l~ x l~I 

• ~ '<3~ ~ ~ ~ ~ ~ ~~ ~ ~ ~'t --FU ~ I 

ffl~ ~Q[QJ<Ti1 ~ -.tfu; ~~~~~I 

• 'ifW'~ ~ 'i~ -.Im ~ lrffu; ~~tf ~ ~ ~ I m ~ ~ -!I~ 

1 2 

v ~'ilt<1 ~ <m QJ<Ti1 ~ ~ '11~-froi ~~ 2mu 1 

• ~ <11 ~1tfNS<1 ·-1M<1~ri-t ~ ~ ~ ~ ~~ ~~ ~ ~ 

~W'OO ~~I m~~ -!I~~~~ h ©bb\!lft61 ~ ~ ~ 

~~~ mgh l 

• --rW<t ~~'t ~ ~ --m ~ ~t1 ~ 9M1 ~ ~uftQ'j ~~ 

~~g~~<11WlM~l~~~~~~~-!l'C<!S 

~fr-:fl I 

• ~ ~jfu; ftJ:N)•OO, ~91 -.tfu;, .,l>iHIM<fl llfR¥ ~ ~ ~9f'5--rfu> ~ 

~ I ~ ~ ~ ~~•1W<l C<ll~ • ~ ~ I 

Tl lkW~-!l~<1ffi~lrffi lkWh ~I 

'if51'll~ ~ 
187 

.• 
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• 
• 
• 
• 
• ~ ~~ Wf;iT ~~ ~ I 

• ~~~C..!J~l'if~I 

2. ~ J'l~ ~ ~~ ~91 ~ ~ Jl°G~ <f.Di ~~ ~ ~ ~ 

~@~~~I~ w.D"(9fe;.f !11efrcrs ~~ ~ Jl~ ~ 

~~ ~ I ;rf~~ ~ ~ '(s~ ~ <flT-0 fflfM l' 

3. ~ JJli~ cJT1'<f JJ'Gl ~, ?1fJrm~1◄ ~ ~ ~ Qf<fll •M <'fi9fr'J<jc~ 

q~MTfl 

4. 20 kg ~ '6~ ~ C<llTr,;iT ~ ~ ~'if 5 m s ' if 9f-ff 2 ms ' ~ 

"1~4.£•1 ~ I <Y61~1CG ~ ~ ~ frr'rn .q;◄fJ I 

5. IOkg~~Ji~~Jl~A~~~l~B~~Mi<!~ 

~ ~'f, I 11fif A ~ B<!S 'l~cm'if CR( C'f~ \!ilij_1FiJ<1S ~ ~ ~~ 

~ ~ 'C~ cRI <YITtf ~ ~~? ~ ~ cffi"iTT fll I 

6. ~'61CG ~-rt'fffft ~ fi'.Riff J>i)!f11UI ~ 9frn I ~ ~ -,,~-,~~ ,P "e'f 

~f Wf]f 

7. ~ bl~C4'1 wmrt ~ -,,~· ~ ~ <ti~~ ~ ~? 

8. ~ !f<ISJ(; firff Ji~ ~fc,c-, ~ ~ ~ ~ ~zyr ~ ~ <'fi"ITTR 

~ f ~ cfrn <RT •Af~ <IS~ 'if~? 

9. ~ J)~ ~ Ji~ lfe 250 ~· •tfu. ~ ~ I ~~ ff ~ J)~ 

~ ~'.1P 

I 0. 40 kg ~ <YW J)~ ~ 9R( 5 m '(3~ ~ ~'a, 1 m fi:R•~ ~ 

~'-1? llffl ~ ~ ~ ~ ~~-rt~ ~N)J)i~ ~ ~ ~ 'S~ 

~<=~, 

11 . 9jf'~ ~'C~ ~ ~ ~9(~ ~~ "1(~~ ~ ~ <f.T<1 ~ ~? 

~ m ~ ~?fl ~, 



l 2, ~ '0~ <l'fl ?ftl1l'il C•IICt~.ICI~ ~ "11'1 ~~ "f~ f ~1 'llf'lfl I ~?!Pf !flf~r'I 
~ ~~ ~ ~ ~ ~1C'11~1 ~11 

13. ~Jl~~Jl~ (...pt~l511~"1fll~~l51'if-l~~ I 
~ fiR1 ~ cjiRc.,, .• , r ~ m ~ ~9flt ~, 1 

14. Jltl ~'ilN5cji lm ~ 1500 ~I 10 ~ ~ ~ W ~ ~~ 
1 s. ~ -Ji~ r.i~tti JI~~ ~ '!fil<lt'I Jl~ ~ ,,~• ~fcfl •m 

~Yfl<!◄C<lt◄ l:.llC61I6ilf◄ (.lilt~ ~ "I~~ ,per ~-.rrl ~ I f91~7.tf ·W17.~ 
11:N>~ci ~~~ m ~? l:.l<ll:'f~l!l ~ -oo-f~ fitI ~? l ~ il~ct 
'Pl~~ m? 

16. Ill ~ ~ -Ji~ m C<l'it V C4' ~ ~ ~ I <liicG1'15 ~~ ~7.a'i ~lf.T.r01 

~~·~? 
17. 60 km h I C<lt~ ?'it~ 1500 kg~~ JI~~~~• 
~ ~-e~ , 

18. ~ !!NlcGICl!l m ~ ~ ~~ F <l'f! !faTT'if cRT ~I~~~ 
"!'◄ CA ~ ~ "Al ~ ~ C'f11_'6~ ~ 1 f6J1C<1I◄ ~lfllfc-1 ~ <R1 ~ 
~ ~ <lf◄l<IIT('CII~, ~ C.J-f'J ~cRT I 

F' 

~4-
19. ~ ~ C11 ~ JI~ ~-e ~ U,.JII~ ~ ~ ~<11'.ICl!ll ~ ~ct -J.il'J ~'"<, 

~I ~~11it~~?Fis1J? 
20. ~ ~ :::lN5cG1._ ~ 500 W ~'Cl't ~ ~ ~ 10 ~ ~ 

-m<l'6fi!~~ ~"!Ni kWh~~cfll 
21. ~ielC<I ~~~ ~ ~<lc,"l~l!l ~ ~· ~ ~ <Jrn I ~ ~ -m 

~ "fCl1 ~~? 


