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'1°'Q I ..qg§ QQIQQQ~~'l_ ~YI '<'Jlfil'~I~ '<'IQ~ 

~16Ql~I QQ '<JQ0 g6~4<i1'£l 6!SQ6Q G?ld4 

6QIQ~§ ~IQ 6c.cJ ~Q6Q ~~I li?Q I '<JOQ §i 

QQIQQQ Q~ ()~QOIGQ § QQ~6QIQ ()QIQ 

Yl~4 Q~£1Q ~9il~6Q 6~Qel gQQQ ·~ 
GQIQ~l{f I ..qg§ a6ii§ Q~Q6Q ~~IQQ 
6~QOl6Q § 6~QQ W ~6QIQ ~6QIQ Y1~4 

~~ Q'al~G 621Qa!Q~ I 

8.1.2 ~(ii' ~~ ~ ~IQI <(]~1~6' ~lfei~ : 

(Work Done by a Constant Force) 

6~1~ aoo~l6Q G?IOO c.aosa1 ~ 
6i?Q G121 Q£l6Q ~16Yt ~16Ql~I 'i?GQ I '<J6Q 

~~~ ~6Q ~~'<IQ QQIQOO 6~. 
ooQ~Q Qij_~Q gE)QIQ 6~ ~ 
QQ, ~~ ~100 QQ '<1~ '<lYtl~ ~~ I 

F s--~ 

~8.1 

~~ 6Ql~'<l ~ Q£]6Q '<lli? g~fi 
• - - <C -

~ 'F' li?l~4 ~i I 9Q6Q ~1~1Ql!!91 £lQ W 

~6QIQ O~Q '<JQ ~~ ~6'7.IQQ 006Q 's' 

~ ~ ~IOO 6~1 I '<l21 O~Q ~6~ 
'W' li?l'14 '<'J?llOO 6~1 I '<IQ QQl26'1Q6Q W C3 

Q'Qf£l9Q ~QO" li?ld4Q £lQYll~ '<12 c.cJ~I~ I 

Qltl9'? '11~16Q : 

li?l'14 = ~ x ~1£]~ 
W = F.s ............ 8.1 

110 

G?ld4Q 6~ OOYllGI eJl'<l, oo ~eJl'<l I 
< - - < 

6~ li?l~4 '<JG? ~Q~ QI~ I '1'1~4Q '<l~ ~ C3 

9i1g~ '<l~ Q£l6Q §QQ 'i?GQ I li?ld4Q ~ ... 
6?'il~ '<IG?li? 6QQI ~ (Joule) (3 ~Q (Erg) I 

~~ '<JQ QI~, W '<JG?' ~ Qa6Q li?l'14 G?Q 

~'1. ~ QQE)Q '<IQ 6'<14~00 9g1{]g 'i?()Q 

G~Q W ~IQI '<1?1100 li?ld4Q aQYtlG1'1_ '<lli? ~Q 

'1.21~1'<l I 

oG§fJ~ £1~ ~" ~6'fi' 6'fi? ~'1 G>f 
fNflofH "'d"~ G>ff 6lfi> ~filofH ~" Rfi'Q 

~fifjl "6Q o6'6fi' fXi'fi}tfHt GJ11100 "1D'lf 

~" i'l f~/£11~ I 

1 ~Q = 1 QI~ x 1 6'<1~ 

1 ~Ii\ = 1 §Q~ x 1 fioo 

~ 0 ~Q ~tJ()Q '1~~ : 

1~1i\ =1§Q~x1~00 

= 10~ QIQ~ x 102 61Cl~ 

= 107 QI~ x 6'<1~ 

= 107 ~Q 

QQl~'1 : 8.1 

5 §Q~~ ~ '<lli? ~'l. 99 QQ6Q 2 

~00 ~l~G QQIQ6Q, c.cJ0 £llW li?ld'!Q £JQY1161 

Ei'i?GG ? 

. QQQ: 

~--2m--~ 

5N-+I- .. 0 

~8.2 

~. F = 5 §Q~ 

~la~. s = 2 fioo 

c.cJ\71100 G?ld4, W = Fs 

= 5 §Q~ x 2 fi~ = 10 ~Ii\ 

' J 
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Q06Q Q6QIQ 621Q ~§'i W 006Q a ~~Q 
~QrsOO~IQQl(~8.3) 1~6~Q 

~"l4Q OQY11Q 6{i;'6G' ? 

4-----Bm--~ 

7N.-.1~·:0 ;:, 0 -
~ 8.3 

QQQ {ii'~ ~YI 21G6Q 6oQ W ~QIQ 

Q()Q lii>I~ qm 016Q~I I lii>l~Q QCSlag ~'<l~I I 

E>~ Q6~1 e!6Q Y1~ W ~IQI 6QIQ~ 1ii>ld4 

'<t?tiOO ~ I ~IQI ~Q QcslO~ 6Q6Q ~ 
'tl?tiOO ~ 691Q ~~ ~2101bili I {i;'ld4 ~l~Q 
QI~ 621QOl6Q. I ~ W QQ(;Q ~ 

E>Q6Q g1k)4 q~1~g ~'<! ·1 cyq~ 9961 00Q1G 

~Q Qcs~ 6Q6Q glklJ ~~ ~ r ~ 
t3~QQl6969 Yll~l~Q 9~ l'!JIY1 Q06Q (iillk)qljjlQ 

~too G~Q9t'i '<!§Xii Q6Q I '<! 6~Q6Q ~100 

9il@ Y11~1~Q W QQ6Q ~ 621QeJl'<l I 

6~ '<l~ Y11~1~Q W ~IQI 6klQ 'ii'ld4 '<l?tlOO 

f(<I, 9121 'J_~I~ ~6~ I 

012~ QOO{ii ~QI 696", <[._l'!J~ 01~ 
~ 6QG~, ~ Q100Qle1 QOIQQl696~, Qw, 

(lift)6Q ~ QQl6969, Y11~1~ ~ OOQ1Q 

~Q ~Q §<Q100 ~'<! I ~ OOlil q~l~'ii' 
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6~Q 1ii>ld4 Y1~1~61 W ~fii'6Q (opposite) 

f(<I, 0121 Q~I~ Qld4 fJG~ I 

'9llki4 = ~ x Q'fllO~ 
W = F>e (-s) 

G~ W=-Fs 

Q~l~«l : 8.2 

liilGQ lilQ 15 §'2!1 G900 '<IQ ~I~~ 
1.5 ~~Q QOIQ ~ ~~ QOGQ Q~QI I '<!OIGQ 

~IQI '<l?tlOO 621Q~l lii>l~Q aOOIQ Glii>GGI ? 

(g = 10 ~ I 6'<12) 
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~IQQ 9'QIO~, s = 1.5 ?i. 
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8.2.1 ~§Q ~QIQGQQ : 

(Forms of Energy) 

GQJ~~QQQs ~IGY1 G~Q ~[!!Ql()Q Qi~ 
g~I C!.110~ Q\W~ ~QIQ G§ G~IQIQeJl-<J I ~§Q 

~~ Q(ii'I~ £)._g ~~ ~IQI Y1~(}Q ~li§G? ~ (~Q~ 
~~ + ~06' tlg) , Qfg~tl§, Ql'<JIQ~ ~§, 
~, tlg '<l~ ~16QIGI' ~§ ~IQ ~CJI~ I '<l\tll 

~I ~I~ ~6~ QG!'IQQ ti§ ~~ ~i I G'<12 

{;lg01~ '<1~Q6Q WI {ii'Q I 

6~fl~ 6~'<11ii'~, 

~-Q_ 9GQ Q ~~10 
-- < -~ £1~ ~QleJ Qrl;lgl 

~6Q I ~~~O, '<I~ 
eJ6Yi1g1Qg1-fi~\'<IQ 
~~Q~ '<l~ QG~QI 

g1Q' 6'<16Q~ ~liGll 
'<l~ tycafii' I ~~lg~ 

Q6Q~Gll fl~GQ 6'<1 E)~~ E;g~w, ~ 

Q~%\~gQ 01rna c1a1a-1sa9) 

gQQ_QI~ Qg6Q 

fJ~~lg (ii'Q '<IQ ~a~ Ql21Q liil§e,!6Q I 6Q 

YICJ~ ~Ql~IQ_~(ii' \!i'll6Q ~gQ ~rn~QGlli 

~~~IM 9tt:IQ ~!§Iii' '<lf1~%'1Q (mechani-
• - ..... < cal equivalent of heat) gQfllQ'i g~JQ 

~~6Q I 6'<12 Y121~, 6~1121~ '<I~ ~~Q 

6~ 6~~~, ~~~ ~IY1~16Q lii'lrl~ '<I~ 
tl§Q '<I~~ \!i'll6Q ~l~QQ lii'Ql'11Qi I 

8.2.2 QGl~ ~§ (Kinetic Energy) : 

~tllQ ~1¥1 : 8.3 

Ql'.l{ii'I Q'1~1 Qg6Q '<I~ G~~I ~~ 

256'<1.?1. Q~IGJ.. ~IQ Ql\i) Qtl6Q ~ij 621Qe!QI 

~~ ~~100 QfgQ QQ1001~ YllO I '<l2106Q 

6<a2 9"\~ 50 6'<1?1, 1 ?1~ G 5 ?l~Q Q~I~ 

~IQ ~eJQ ~ij 621Ql!l91 fJQQI ~I fJQW 
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QIOO QQ1001 fllO I~~~ £1'H00Kii ~ 
QQ I 6\ii'Q~Q QQ1001 f.l~lii' G 6QQ~ ~ 
GIQI ~~Q6Q ~16Ql~I QQ (1 lii'IQQ 6~19 I 

QIGQ Q~lOOI G ~ ~eJQI QWI Y1~6Q Q 

'<l?IQ fli 0121 9161QIQ 6~1 lii'Q · 1 .... 
QOOl~ Q'ij_ lii'lrl~ (i?Qg16Q I ~ '<IYIK? 

~Q ~~~ QQQ19 Q'ij_ 00~ ~~Iii' 69Q6Q 

OOQQ~I ~ fl~Q (ii'lrl~ QQeJl'<I I Q§Q19 ~ 

~~ 6~Qij Q'ij_~ ~l~IG QQ 6oQ '1'1rl4 QQ9Ki_ 

'<I~ ~ I QIQ61 00~9 Q'ij_6Q Qi Q§ QQeJl'<I 

~l\tll"'IQI Gl21 'ii'ld~ QQQl'l_ ~mcl 621Qell'<l I 

6Ql~'<I ~ G'li'IQ Q{;\ 6'11~·6~ '1~ ~li'Q'1 
~QeJl'<I, Glil'l_ ~Q QG\" '1~ ~1'11'<1 I 

6Q©-q ~Q 600 *" Gl21Q m ~ ~l'<l 
'3 69Q ~Q G121Q ~ tl§ ~'()~I'<! I ~ 

9\ '1'1d4 '1'6il G121Q Q~ ~§ il'<I £11'<1 I gQ 
Q'ij_Q ~ ~§ t_~ ~69 I ~61G, gQ ~Q m 
~ ~2Jl'<l I 

Ql'916Q 91~l!{QI G?IQ., ~IQl~6Q G~~91 

Q91\t'l219, ~~~~I~'~ m 
621Q/!l91 ~Q~Q 6'<1f11W 00 6~~ 009 
tl§ 2Jl'<l I 

OO~Q ~ iQ ~~~ 1!:11~91 £id4~ 
., - ~ · - -

6~Q £100~Q {ii'l~'IQ6Q Gl21 £;11Q Q£X? ~Q 

aOOIQ <(]~ <(Jfll~ f.16~ I OOQ OOQ10 OOGQ 

W g6QIQ QGQ ~Q 6QQ CJ16Q CJ16Q ~~l'<I 

(g 6~~6Q Q~~ gQ 621Q'11'<l I '<l016Q ~ 

g§GQICJ1 W ~fii'6Q m ~§ ~Q QQ 
~ - < 

Ql'14 QGQ '<19" 6fll~, '<1~100 "'1~4 GIQ Q~ 

~§ '<12 <(Jfll~ 6Q!QeJl'<l I 

6"1€1~ ~Q OOQ ~§~ '<19 carnQQQ 
01006Q gQlit;t QQl'llQ £11QQ I f16~ (m) 

~Q Q~~ 6Ql~'<l ~ 6Q@~ ~Q96Q~l6Q (u) 

iQ ~Q6006Q 00 ~~ I '<IQ ~ Q£16Q GIQ 

£100 QQGQ (F) ~ ~GQIQ G?QIQQI I ~ ~~ 
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~6Q (a) QOO ~ij 6Q{i)I G ~Q OQ600 ~~ 
OIQQI I ~~ G!Ql~Q Q§GQ ((]Q"6Q~l6Q (s) 
~ ~Q~fl ~ltJGQ Y16~ Ql'Q OQ600 

(v) 6""1 I QQI~ QG.Q ~1Q ((]Yt1'1'QQ ~16Q 

v2 = u2 +2as ... ... (8.2) 

~I, v2 
- u2 = 2as 

v2-u2 
s = ...... (8.3) 

2a 
qQ F= ma 

~Q W = g6QIQ W~IQI ((]l'flQG 

(iillkJ~ i('<J, 

6QGQ W=F.s=m•x[ v2~"2] 

Qfl.1 W = ~m( v2 -u2) 

1 2 1 2 
= 2mv - 2mu ..... . (8.4) · 

~Q glQB6J. ~ gQ Q~eJl'<J 6969 Gl21Q · 

~tQQ(iil 600 (u) t_~ 1!169 I 6Gti 6((1 6!S~6Q 

W=~mv2 ...... (8.5) 

~ (iillkJ~ Ql21fW ~IQI Ql'llW 621~ 

'<121 ~ooQfllQQ QQ" ~~ (Ek) QIQGQ ~ 

OOGQQ62 I 

6Gti Ek= W 

~I Ek= W = ~ mv2 
... ... (8.6) 

'<12 OOKiilOO ~IGQ ~ ~Q m 
~ GK?IQ ~Q (m) G OQ600 (v) Q06Q ~Q 
QGQ I 
QOl2Q(I : 8.3 

15 ~I ~Q 9i~ '<IQ ~ 4 '1f6((] 
OOGQQGQ oo ~ ~Q QG" ~§ 6(iil6G ? 
QQQ: 

«>16Q QqQ QqQ m = 15 ~I 
~Q OOGQQ v = 4 ~6Q 

QYl1'1'QQ 8.6 l!J~Ql6Q, 

1 2 
E= -mv 

k 2 
= ~ >< 15 §~I x ( 4?i I 6Q)2 

= 120 §~I x (?i I 6Q)2 

= 120~fi1. 
:. ~~Q QG" ~§ 120 ~ 1!169 I 

fil~l2Q'1 : 8.4 
1500 §~1 (3~ '<J{iil 6fll9Q {iill()\Q 600 

30 §?i I Q416J. 60 §.?i.t b141lii ~ Ollil6Q, 
6(iil()G OQfllQQ (iillkJ~ Q9flQG il_'<J ? 
~Q: 

6f119Q ~16\Q QflQ, m = 1500 ~I 
~16\Q glQQ(iil 600, u = 30 §?i I Q41 

5 -=30x- fl I 6Q 
18 

25~ ~ =3"' I 6((1 = 8.33 fl I 6'<1 

(Q?i I Q §oo ?i I 6'<1 62QI Q!S~ (iilQ) 

~ijf! 600, v = 60 §?i I Q41 

60 5 - . = x 
18 

fl I 6Q 

50_ 
=3f1 I 6Q 

= 16.66 ?i I 6'<1 

6f119Q (iillQQ g100~ 00~ ~§. 

1 
E = - mu2 

Id 2 

1 - ~ 
= 2 x 1500 ~~I x (8.33 fl I 6«1)2 

= 52041.68 ~Q. 

~Qfl QQ~ ~§. 

1 
E = - mv2 

kt 2 . 

1 -
= 2 >< 1500 ~~Ix (16.67 ?it 6'<1)2 

= 208416.68 ~ 



~9'100 "'ld~Q gQAIQ = Q§~§Q gG\~·~ 

W = lP.J§A Q§~ ~§ (Ekf) -

~= 

~IQfi~ Q§~ ~§ (E1i1) 

= 156375 ~'\ I 

[ A600'i\1: 

-;:;i 5 -
1 ~~' I Q~I = 18 A I 6'<1] 

E>"'?l§ E>2Ql "'2Q ? 

1. 6"1Qta ~Q 00~ ~§ Q'Q ? 

2. ~Q QG~ ~§Q '<lfn~OO 6Q'i\1 ? 

3. 6Ql~..q ~Q ~~ m, 006~ 5 ~6'<1 
..qQ0 QG~ ~§ 25 ~Q. I eQ Q~Q 

gQE>~lii ~~~9 ~1e1..q, 6G6Q 9121~ 
£Im§ 6~6\ 6~ ? £1§~ ~§ 6~o 

~Q 621QQQI ? 

8.2.3 ~§~ ~Q : 

(Potential Energy) 

~£JIQ Qlfl : 8.4 ... 
6Q@..q QOO ~IG ~lP.J ..qQIQ 6Ql§..q 

ij_Glii 21QE>Q ~Q ~~ ij_G'l_ ~ll!J I OOQ ~IG§ 

QA.I 6QlQOO I QQ~~ QQQ ~IGQ 6Ql§..q f.!G'l_ 

i~~ I Q' 61 62Q~ Q~~~ ? QOO ~IG§ 

Ql'Q ~ ~ 6~Q'1Q I '<lOIGQ QOO ~IG§ 

g1'Q ~'<1100 6e1~ ~§ lP.l~ QQe.11..q 1 

~£JIQ Qlfl : 8.5 

6Ql~'<l ~q~ QWI 00%1 6Ql9'<l ~'(. 
QOlfJ I Q66l1Qg ~§ '<l6Q Qld~ QQOIQQ I 

~ 21~ il~91 Al62 0121 ~ 'i\1~ O~ I 

-wi 001-<J 6e, ~9 Q"'l QOOW1162 9121 §~ 
~ ~ QQeJl'<l e121~1QI 6'<1 ~Id~ QQOl6Q I 
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eQ Q9QI Q91Q Q~l~l..q, 6969 ~~ ~~~ ~~ 
~I~ QOO '<lQO fl~Q Qld~ <al'tl<xi' ~g!QQ I 

~§ 6QQOI~ '<lQ ~§ ~261 QQI ? '<l21 ~Q6Q 

~IQQ C3 ~16Ql~I ~ I 

6~Qe] ~ fll60 t'.Jl60 QOQ'i QQ OIQ9 

. ~I~ I 9121~ ~ ~6QIGI !i?6Q ~§ QOO'l_ 

Q09 I QIQIKXi\ ~ QOGQ ~ Qld~ ~eJl'<l I 

~9 Q06Q '<11'1100 62Q~91 Qld~ 6el~ 0121 

~ ~§ fll~ ~ei1..q I '<l2 ~ Qij_'l_ ii~ 
621Q ~6Q Qig 621Q Q62 I '<I~ * ~~'(. 
~Q i~ ~§ '(.2!el'<I I 

QOO ~IG'(. ~I~ Qs:!.I ~Q QOO ~IG . 

QOE;Q ~ !!?Id~ '<11'1100 ~'<l I '<12 Qld~ 6el'i 

00~9 QOO ~IG §~ ~§ fJIQOO Q6Q, e121 ... . 

QOO ~IG A~6Q Qig 621Q Q62 I '<12 ~~'(. 

QOO ~GQ ~ ~ ~l'<I I '<l2I ~Q ~l<a 
Q06Q 9'lQ !i?GQ I 

6~€1~ ~q 6'1~1Q ~~<i,1~ ~eJ~I 

~l<a 6'11~ ~l<aQ ~~~' «IQ'l_ ~Q ~~ 
ialQ (Potential Energy) ~1'11'<1 I 

8.2.4 Q" i)~Q ~~I ~Q ~~ ~Q : 

(Potential Energy of an Object at a 

Height) 

6Ql§'<l ~'(. ~~ Q~l'l_ QOIQ6Q 9121 

~~Q ~§ ~1200 ~eJl..q I QIOO ~~ QOO'i 
QOIQQl6Q6~ 9121 Qg6Q 62Qe.J_91 !!?Id~ 

Al~~Q Q{il'Q Qoo19 QQE)Q '<11'1100 621Qell'<l I 

Q66ll"G ~§6~ m 621Q~QI '<lOQ ~§ll_ 
Vll~l~QlQ i§~ ~§ <i_2lel'<I I 

Vll~l~Q ~ OOQlQ QQ6Q ESGll9'<l 

~<i_ 'l_fl Q06Q 6"1Qe] Q9Ql<i_ QOIQ91 OIQ 

<a?llOO 621Q~QI Qld4'i 6'<12 ~Q ~l~l~Ql.Q 
i§GI ~~ (gravitational potential energy) 



G(Ql~l-Q I -QQ ($~~ ~Hi1Gl6Q eJ_QI QYl_Q 

f'll~~tilm .~~ <a§Q OQf'lltil a!Q '<lliil 'i_Q 
<a~Q g~l\'il ~6~ I 

r .. 
I 

~~ 
~8.4 

Y16~ Q£JGQI~ ~ 8.46Q (F) OOflJQ 
W g()QIQ (iilQJ~IQ 'm' ~Q 00~ 6Qi9'<1 ~~ 

~ QO~ 'h' Q~I 00~ 001£1QI I '<l~ Q~I 
00~ QO~l €JIQ ~lOO'Kil' 6SilQ~91 ~ 
~~IQ ~Q (';~mg <a~ <Clf'll~ ~6£" I 

F=mg 

"l016Q 9q§ Q06Q f!l~l~Q 9QQ 

~ QQGQ <a91t00 621Q~I 6?lkllfQ 00f11€1~ 
W~IQGQ, 

W = ~ Q€JGQ 6?1~~QIQ1 Ql~ Q9 (F) 

x ~Q ~10~ (h) 

=mg x h 

=mgh 

-<J2 6?~ ~~ Q~ QOIQQl6Q6Q ~ 
Q06Q <a9tt00 ~'<l I 6Gq_ ~Q ~§ ~01-<l I 

~ <a?ftOO QI~~ 9q6Q i~ Q§ ~£JGQ Q~ 

621Q Q62 I 6Gt9_ (h) Qli'G>l6Q ~Q 9qQ 

fl~~Q1Q ~~ Q§ EP §(.'<l 696Q, 

EP = W = mgh .... ....... . (8.7) 

'<J~ 'J.24il 006Q ~Q ~~I~ ~g· iQG'l 

~, Qt21Q ~Q Cm), f11~1~61m QOO (g), 

~ ~~ Qij_Q QWf (h) OOGQ ~Q ~Q I 
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9G'3'1~ ~l~~I ~2JI : 

6~€1Q 6QJ§6? QI~~ f'll{lQI OIQ 6'<1~ 
~11£.JQ i~ * 6?QQI ~IQ I ( 600G 6Q.Q 

~IQI 6QQ~'il Y11~Ql€JIQ 6Q.QQ 6Ql§-<J il~Q 
i~ 691Q ~~ 621QeJl'<I) I ~ 6'<1~0 6~~ 
Q~l6Q ~Q g§G'l Q§ fl~I £11Qi~ @Q 

fllO 66?QO QI 6QQ' g~Q i~ 621Q£ll6Q 

Gl21 ~eJ6Y1 QliiiQI QQ{ii'ibl I -Q2 ig f'll€JQ 

g~ '1~6?Q '2._~~Q Q€JGQ 6~QQ QW16Q 

Q2~QI ~Q ~G" ca§ ~fii'IQ ~l~l'<l I 

f'l1~1~€1 Q{8' ~IQI 91 GI ~fii\6Q ~ 

Q£16Q <a?tlW 6SilQ~I {ii'lkiif 'JS!~ Q£16Q ~?,1Q 
~IQa{ii' s ~~fl ~~§Q Qli'GI Q€l6Q ~QQ 
<i?Qei1-q I '<121 ~?,1 6QQ €leJ . 600 QQ QQ§ 

0121 Q£16Q {i)QQ QQ~eJl'<I I~ 8.5 ~@16Q 

E>Ql~'<J ~A ii~ B i~ ~~ ~QQI 2'.JQQI 

9K>'6Q Qg {ii'Qii I '<1016Q ABQ QWI = h ~121 

QQQ 6!SQ()Q '<lYl~ I 

6Gq QQQ 6~Q ~ Q€JGQ '<l9tl00 
621Q~QI {ii'l~~Q ~1€1 W = mgh 

B 

r 
D 

h 

L A 

~8.5 

Q~liQ(I 8.5 

'2._flOKi 6 ~ Q~l6Q f.!91 10 §~I 
QY&.Q Q~~ 6~U?i1-<J Qyt_Q i~ ~ 6{ii'()61 ~I 
QQ I (g = 9.8 ~ I 6<CJ2) 



gQQ: 

~6I ~~ m = 10 ~~I 

~Q4il Q£16Q QYl6'1 Q~I h = 6 ?I 

0~1~61 m ~ g = 9 .. 8 ?I I 6'<12 

~8.7~~16Q, 

~61 ~§_.. ~ EP = mgh 

= 10 ~~Ix 9.8 ?I I 6'<12 x 6 ?j 

=588~ 

:. ~~ im§ 588 ~ 62Q I 

QQli?Qt;I : 8.6 

12 ~I C%Xi' ~fi 6QI~ ~'i. ')._?! 
~ ~ Q~l'i. Q01e1Qe 1 e~ G<aQ Q~l6Q 

~~ iOO ~ 480 ~~ 6QGQ ~§ ~~ 
EiQEiGl Q"'6Q ~~a (iilQ I (g = 10 ?I I 6'42) 

QQQ: . 

~Q~Qm=12~1 

~Qi~~§ EP=480~ 

EP = mgh 

E 
G~ h=-E. 

mg 

= 480~ 

12 ~I x 10 fl I 61()2 

= 4 fi 
:. ~§ ')._fl Q~ 4 fi~· Q~l6Q ~e I 

8.2.5 ~gw!Q fiQ g~~~ : 
(Forms of Energy are lnterconvertlble) 

6Q~'<I ~QIQ ~§'i_ 2'JIQ 6Ql§'<I g~IQQ 

~~ ~IOOg (iilQlelQ{]IQ~ ? '<le{~iQ 2'Jl6f1 

~~QGQ ~Q~ ~~IQQ ~filQ £llQ£llQQI 

~QQ '<I~ ~ GQ@'<I 62_~ l!'JIQ 6Ql~'<I 

~ ~~ 621QeJl'<I I 

'117 

~fl g1Q' Qlfl : 8.6 

Qe '<llQ"fll~ GgQ GQl~'<I G~@~I ~ 
(group)E>Q 00 I '400'1' <aKiil'6Q ~Q 62Q~ 
~~ ~§Q Q£ll~OO ~Q6Q 2'Jl6QIWI 'ii'6'I I .... -
l(JIQ"fllg'1' <a~G ~6Y)I~ ~~~~Q Q~QGQ 
fJIGQl~I (iilQ I 

(~) ca~ QQQ QOO QIGQ ~ ~1911 ~qg 

(jilQij ? 

( ~) '<le{£liQ '<l~ QQQ 6eQQ. ~§ £ll'<l ? 

(Q) ~OO~Q ~ m QIGQ GQ@-<J ~ 
~IQ 6Q@'<I ~Ql'i ~~ QE)Q ? 

( Q) 6~1QQI, 6£16~1QQf1 Q§ ~ ~~Q 
§00 gqg ~'<l ? 

( Q') 6'1'Q g~IQQ ~§ 6J_£ll~QQ 999~<il.. 
'<1121~ {iilQeJl'<I ? 

~ glQQlfl: 8.7 

~16f16~91~Q QlJQ21Q ~e{QI 
9Q~ eoo1§ ~1eq ~etQI GQ69 t3 ~lflfll~ 
9Q~ ~l~l~Q ~§ 6Q~'<l 62_~ 2'JIQ 6QI~ 
~~I~ 621Qell'<l I '<JOO ~ ~~QQQ 
'<I~ g1\il~1 gqg (iilQ '<19" GIQI '<12g '<]0Q~ 
aool00~6~ lgG~eool§G~ 
l(J~ l(JO~~ ~§ 6J_£ll00QQ g~Ql'i_ ~~~Ki' (iilQ 

'<19" Glil'i. GQ'«ll I 

8.2.6 ~Q ioQSSt;IQ §af'! : 

(Law of Con~ervation. of Energy) 

8.6 t3 8.7 GQ ~~IQ~ "~IQ ~If!" 
~IQI fll6f1 91Q6Q Ge ~§ 6Q@-q ~ fJIQ . 

'<I~ ~ 62_£ll~OO GQIQeJl'<I I 1!'.16~ '<lf1Q6Q 

f!gGQ gta QGO ~§Q 6J_£ll~QQ '<lf1Q6Q 

QI 6J_£ll~QQ £l6Q Qq '<1~2Q 6f11~ ~§Q 

£lQf11Q6Q '1'' Q £lQQQ°g f.l§ell'<l ? 6eGGGQ69 

~~ GQl~'<l 6J_£l~ 2'JIQ '<l~ 6J_£l'i. 6J_£ll~Qg 
GQIQeJl'<l, 6'<16G6QG" ~ «l~st'Q 6f1K>' OOYI~ 

• ->i' 

fJ£lQQQG Q62 I '<lst'l2 ~ '4°~QQ {?Qfl I 
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§Qfl ~~16Q, ~QQ ~'~I~ ~RI 9~1~ ~I~ I 6'16QE>%(ii'I ~§ ~ ~ Q~Q o~~ 
'11'<1 6'<16Q6%Q Q~I h=O i'<l '<IQ" 0069g '<J~I 6~9Q 6Ql~'<J ~£1~ ~~~ '<J~ ~£1'1 

009QG' 621QeJl'<I I ~Q 6f11~ ~9Q OOfll~ 
< -

~~I <iQ ~6~ I 

'<le!OIQ '<J(ii' '<JQ-- QQI~ ~~1'11Q I 
f1Ei9'?Q m ~Q ~I 6Q@'<J ~ 'l.~ Q~Q h 

Q~lbQ ~~ I '<I~ Q~I~ ~~ ~l~QE>Q QIQ 

~~ OQg (free fall) 6~9 I 6Ql~'<I 9q 

6'166'6969 ~~ 6QI~~ 9Q ~IQI 's;!QI~ 
~G~IQ 6~99 fll~I~~~ 99Q gQl96Q 

~~£16l', G'l~l'l ~Q ~9 £1~ i~l!Cll'<I I 

~Q ~~ ~ ~00 iW ~Q ~IQ 
mgh ~ ~ ~§Q ~IQ ~!i' ~6£1 I '«)IE)Q 

~ 6QIQ£116Q ()'1 ~§ iQ ~16QE>~ QIQIQ - - ..... _ 
OO{il ~ (ii'I~ t_g 621QeJl'<I I '<121Q QIOO iQ 

~IE>Q ~Q OOG9Q t_g 621QeJl'<I I 6~ OOtci? 
~~ i_g ~ I '<JQ QI006J_ ~IOOGQ ~Q 6fll£' 

~Q 6fll£', OOOIQ mgh ~6£1 I 6~Gl6QE>~ 
~§ Q~ ~ ~~91 ~100 QGQ 6'<16QE>Q69 

Ql21Q OQ69Q ~fil'Ol'<l ~ 'iilq~Q i§li? ~g 

~Q ~~ 6QIQeJl'<I I ~Q ~ 
fi ~l'<l C3 oom ~6Q I '-JQ ~~ 
OOGQQ 6~ ~ <a006Q v 621QeJl'<l 6Q69 

G@~Q~m~f mv 2 6~ I 
-<J200 Ql69 ~§ ~Ql()QE){DI iw ~§ ~a 
~ O'<l C3 ~ ~8 ~ 99 '11'<1 I 

~~Q ~~~ ~Qi~§ 
QWI (~) EP = mgh 

(~ 

4 

3 
2 
1 

'l,00 ~ QOE)Q 

- - < 
QQl~Q ~'<I I 6Gq '<1016Q QQli?~~ '<lQl~Q 

fl'<l '<IQ" ~§Ii? ~§ t_g 6itllQeJl'<I I ~~ ~ 
gi~e!QI Qf1Q6Q Q6~~ 'f}lg(iQ QqQ Q§li? ~~ 
~ ioli? ~§Q 6'11Q~Q ~a10, ~Q 6f1Ki' ~§Q 
OQfll~ ~Q QQeJl'<I I 

~a1Q_, ~§~§ + QO~§ = ~Q 

~fl.I, 
1 2 -mgh + - mv = 'f}Q (constant) 
2 

... . (8.8) 

6~11§..q ~Q QOli? ~§ a ~§Ii? ~~Q 
6'11Q~~ ~Q 6fll£' '11~Q ~§ '121'11'<1· I 

Y]i}QJ6Q~~~~~·Q 
ogg OeJQ . 6~61Q 'f}lg6Q ~l<tl £11Q6Q QI' Q 

Qm§ '<lfl ~IQGQ ~ £11'<1 I ( '<l016Q 91qQ 
~Ql~'l_ Q6001 QQl"11Q6i) I ~ ~ '1196Q 
~ O~l 6Q69 ~Q fll~I~ m i§li? ·~ 
~QOO Ql96Q QI' Q QQli? ~gE)Q 6J..Ol'.ilQQ 
6i1Qtt<l I ... 
~fl £11Q Qlfl : 8.8 

. 20 ~~I ~~ ~~~ 6Q@..q ~'l 'l,~016), 
4 ft£!Q Q_.,Gll6J. ~'<JIQ Q~IQQI I '<12 61SQ6Q 

~ 6~Q QQl'-1~ ~ QE)Qlj(jjl ~Q 
~oo i~ ~§ ~ QW ~§lil, 2'<119 QQ t_~I~ 
q_OOQQ I 

9\QQm§ ~Q Gfll~ ICJIS~ ~Q 
Ek= %mv2 

EP +Ek 
(~ (~ 



~"-<) ~~ 19Q . 

gfj'§6~Q x;o o7-& bJ.ilt>iiblrf! fl~£// 
G8ti>tlbl ()~/Qfi>EJ/~/, {)fil6'6" fi' 'tf1 

of'/'7!!//t://~/ ? ST~bl bJ.tll~Q61 ~fi>I gf'6'bbl 

Wi'f(i>fi' Ge'1' 6'~/Q fl/Qfi>l!/IS/ I -QeJ6'b1 fi.6'FI -~rob' fi>t fi>t~ ? 

(Rate of Doing Work) 

~IYIY1!9~ ~Q6Q c;arn;~ Q't;i «JY11g 

l?iGl6Q Ql~4 ln'QCIQ§ ? 6«JQOQ Gll6Q Qld4 

lii'QG16J_f,!~I 6fl~<;:;''qi9Gi' Q '~ '<lY119 Ql6Q ~§ 
Q§GfllQ QQ§ ~['J~·I c.;]019 21Q6Q ~§ .Q'Jl~QO 

<... 

Si'QGIQ~ ? G.;J(i0, 6QQ QI fl~~ 62Q, ~§ 

rs1g1oot;J '<JYIQ6Q 6«JY116g ~QQI ~Sii'IQI 21Q6Q 

~lk14 c;a~1Qg Gi'Qeu'§ 1 

~ £JIQ ~I~ : 8.9 

Y169Gi'Q 'i_Q6'Gl Q!QQ A -QQ" B ~Q 

!31iXi' '<lY119 I ~p;!~G191Q -QQ 6QJ~'i tJQ ~eJGi' 
tl2JG?QIQ6Q Q8Qlii' WO ~~Q QQOI Od4~ . ... 
~{)Q ! ~~Ql<JIQ A 'i 15 G«JGQ~ 13 B 'i 20 

6'<J6G?~ «IYIQ QIQQI I . -QOIGQ QQQ A <3 B 

'YWYG? 6Q69 OQY1161 Qitl4 '<l9'1Q0 Q6Q ? 

(W=mgh) I 

119 

flQ(3 QQQ «1010 OQYllSIQ Qitl4 QGQ, 

~IQ li?IYI QQQIOIQ B ~60~1 A Gi'q «IYIQ . 

Elm I Y106Q Q.qJ QQ~ Gfl, '<IQ~~ «JYIQGQ 

~ 00 '<I~ G«JGQ~GQ §-<J GQ~ ~IYl QQOIQ~ ? 

'<lQ «JW (stronger) QYg GQJSI~ lii%l4\ii 

~\l!Sl~O Qyt «]yiQE)Q QQOIGQ I G'<IQOQ '<IQ 

~~~ ~§~IQl GYll~Q ~11~ ~i ~g~l~l QI~ 
~Q ?.16001~ ~ <aOOGQ '<JQ ~ ~01\ii 
~ ~OIGQ I ~IGYI '<IOIGQ Y1£1QQI~ QOGQ 

~!§~QI GY!Qg,Q ~YIOl'i G«JQ Ql~Q OIQIQ 6QIQ 

QQeJIQ I fll~~~~ 6flQ 600f;Q Gi'l'14 QQeJI~ 
QI Q9 Q~l;fllQ QQZJI~ G'Q9 ... ~ilQ1 f'.; ~Q 
QlgY119~Q 6~611 QQIQ Gi'QlfJIQell'<I I 

--lstl4--Q~IQ ~IQ'l ~:11q1Q 'l~l~l-<J I 6Gi'60 
~1~ QI 6Q60 MQ Ql69 -<J(i? Gi'%'1Gi' (agent) 

~IQI Gi'ld4 «l911QO 621Q~ 0121 G«l2 (i?IQ(i?Q 

~Yl016J.. gQI06~ I flQ GQ!t.1~ Gi!IQ(i? -QQ Qltl4 

(W) Iii, (t) «JYIQ m.JGQ «l911<i'~ (i?Q£116Q, 

g1tl~ 
6069 Gll21Q Ol~IQ, P = -

ca~m 

~A.I p = W ...... (8.9) 
t 

~l~IQQ "<J(i?Q 62Q~ ~!£1, (watt) ! 

G~lgli? 6W~«l ~I~~ (1736-1819)1ii'" g1Y1l~'<ll6Q 

·01~IQQ -<Jgglii, QI~ ~1£11Q~ I 

!Cl~ 6Ql~'<I Gl'IQGI' '<iGI' 6'<16Gl'G6Q -<JG!' . 

~ --l~'l '<!~I~ ~£ll6Q 6~9 6'1~1Q £ll~IQ 
-<J-- ~I~, 691Q 'li?l~l-<J I 

1qi~,=1 ~~6«l I 

1 GGQ!ql~, = 1000 Ql£1, = 1000 ~~ I 6«1 

Gi'irl'l Gi'QOl6J..?,l91 GQl~'<I ~Q Ol~IQ 
t(IY1Ql~l6Q m.J ~IGQ ~~IQ, 6£1@'<1 Q¥i_ 

~QQI ~QQI «JYIQ ~~106Q ~QQI ~QQI QIQGQ 

Qld4 '<1~100 QQOl6Q I 61(16GGQG~ Qlrl'IQQ 

016l_?,lQI ~QI QIQQQ 21QIQIQ OIQIQ (average 

power) g1tfo Gi!Ql£11'<1 I Gi!lrl'l «19'100 «!Yl.QGQ 

6Yll~ gE)Ql§G ~§ QI GYll~, «l~IQO Qlrl'IQ '<IQ" 

6Y11£1 «JYIQQ ~~rnx;iQ_ 21Ql21Q OIQIQ ~ttig 

liXill~IQeJl-<J I 

= 

GYll~ «lYIQ 

6Y11£1 ~6.Ql~O ~§ 

6Yll~ «JYl.Q 



Q91~ :8.7 

A '3 B ~l~Q QQ~ Ql§QI '<Jin' 0Q§Gi' - .... 
cJQ ~ ~eJQ Ql6Q 8 ~ QID'OI ~rjy~ $1()Q I 

Q()\,'WQ l3W 400 W£'~. I ~Q -QQ Ql~KllQ 
A ~0CllQ1Q1QQI~ 20 6~GQ6J '<IQ° 8 g1~CJIQ1 

~'\f~I~ 50 6Q6Gi'~ Xl\lQ QIQQI, 606Q '!,J6£'Ylii' 

Ql~I~ O t;j:Q i?~£. ln'~i 

QQQ: 

(i) 

(ii) 

A 91~(ii'IQ ~l~IQ gttfo -

A 'il'l~IQ (3~, mg = 400 ~~' 

9'il1£1R ( QQGlj h = 8 fi 

Q~U (t) = 20 6Q 

QrnQQSJ (B.9) ~~Ql6Q 

QI j(j•1 = mgh 
Ol~IQ (P) = 

Q~Q t 

400 {;'Q~x efi 
= -160 ~I~ 

206Q . 

- c B 91QQIQ ~l~IQ ~Q -

B Ql~IQ 86'9, mg = 400 ~~. 

~100 (QID'OI) h = 8 fi 

QOO (t) = 50 6Q 

mgh 
!8001 =

t 

400 w~ x afi = = 64 QI~ 
506Q 

:. A 91WIQ OlqlQ 160 QI£', '3 B QIQfWIQ OlqlQ 

64 qKi', t.16£' I 

120 

QQli?QQ : 8.8 

50 G;i~I (3~ ~~ (iil6Gl 91~ 9 6'ClE>QG 

Q~o mJ6Q 45 rn21~ QQ~ '<l(ii' ~~fJQQ_ 
WOl6Q I (JQ 'Y6~Q £1121~ QWI 15 6<(1~ 

. - c 

§('<I, 66169 91~(ii'~Q Ol(llQ g.ug QQ I 

(g = 10fi I 6~l2) 

~Q: 

91~~Q 13~g, 

mg= 50kg x 10~ I 6~2 = 500 ~ 

~§ QQQ ( Q~I) h = 45>< 15 6Q?l · 

= 45x 15 A~ S 
75

_ 
100 Tl • fl 

~9 ~991 OIQ C(lflQ (t) = 9 6<CJ 

QfllfWQt\1 (8.9) ~~<CJl6Q, 

QI ~y mgh 
Ol~IQ (P) = -- = -

QflQ t 

- 500 {?Q~, x 6. 75 fl 

9 6<CJ 

= 375 ~I~ 

· · 91~Q~Q rnqlQ 375 ~1£', I 

1. Ol~IQQ '<1°lllll Gi''Gl ? 

• 2. '<IGi' ~1£1, OIQIQ Gi'26Q Iii'' Q ~ ? 

3· 6Ql~'<I ~~YG, ~9 10 6<CJ6~G ~f!Q 
f1~6Q 1000 ~ ~§ ~WIQ QGQ I 

6£'69 £'1QIQ OIQIQ 6G?GG ? 

. 4· QIQIQIQ Ol~ ·IQ 6Gi'661696~ ~tia 

QQl~l'<I I '<IQIQ QOGI Iii'' t\1 ? 



(Commercial Unit of Energy) 

"<IQ ~~ OQfllQQ ~g ~G'4G Qq 

6~1'1e!~%l 6QQ OQYllQQ Qg~ '<l,Q~IOIQ '<IQ 

~ "<J~6Q ~lii'IQ lii'QlelQ e!l'<l I '<IQ 99 '<IQQlii' ... 
§6'11<al£1 001 (kwh) 'i21el'<J I '<IQ ~6QIQI~ 

Q41 "'Q(;Q Iii'' Q ~~ ? 

Y16~ ~IYI El1~6Q '<IQ ~GQl~l~,Q 

6~1£''<1 GYI~~ ~~ ~lst'I~ Q1~4 QQ~IEJ1'1° ~~ 

6~6~6Q 1000 ~~ OQY11€1Q €!~ ~IQ~4Q 

~Q I -@ ~ ~Ql~I~ Gfl~ '<IQ El41 ~ 

"'1'14 Q6Q 6~~ €1§ ~Q~IQ QGQ G\121Q 

'<l"' §GQl~I~, 001 (1 kwh) 'i~l~l"l I 

1kwh = 1kw x 1h 

= 10QOw x3600s 

= 1000 J/s x 3600 s 

= 36,00,000J . 

. ... 

. . 1 ~Ql~I~ Q41 (kwh) = 3.6 x~O' ~~ 

~!YI 06Q '<19° lii'~lii'IQ~l~IYll~~()Q 

~ 62Qe!QI 9~ ~gQ OQY'lltl'i Ql~IOOG8 

'~Ql<al~ ~I' 6Q glii'I~ lii'Ql~IQeJl'<l I ~IYIYllW 

QbQ 6~4~ QgQ Yll~lii' OQYllQ'i ()~Q q~, 

(unit) 91 ''lW<iQ glii'IQ lii'Ql~IQell'<J, 6'121 62Q§ 

W Q6Ql<al~, f.M-1 (kwh) '<l~ I ~16f1 ~IYI Q6Q 

AIQ'!_ 600§ ~6Ql(ll~ Q~I Qg QllQQIQ Iii'~ 
6Q~ el~l6Q OQl;JI 600 I 

QQl~€1: 8.9 

6£1@'<1 60 ~l~Q Q{i\Q ~g~~ 6 041 

6~T'<I ~Q 61ii'69 ~IQQ Qg 6Q~'<l ~Q 
~6Q9? 

121 

QG}Q: . 

Q~G', ~ OIQIQ = 60 ~I~= 0.06 ~QI~~' 

6~~ WQI QOO t = 6 Q$1 

Qll~ QgQ OOOIQ = Ol~IQ x (()00 

= 0.06 §()Ql~I~ x 6 001 

. = 0.36 ~6Ql~I~ Q41 

= 0.36 q~ (unit) 

.. 9~%~ Q{i\W Q~ o.36 q~~Q ~g ~" 
~I 

~16Y1 Q' €1 iiqi6Q : 

• ~ Q€J6Q QI~ gQIQq QqQ 9'(}~ 

Q~6Q lii'l~4 Q911~9 6\?IQeJl"l I Qld4Q 

'<l~ ~()Q (J)6Q ~QIQ ~l~l'<l 

1~=1~~x 100Q 

• ~ Q06Q Ql\?4~ ~Ql~Q 00 6~Q~ 

~10~ 621Q~eJl'<l, <l~9 Q~IOO Qld4Q 

0Qf1161 Q~ 621QeJl'<l I ... 
e Q~41ii'QQIQ ((JlfleJii'l Qg '121'11'<1 I QgQ 

'<IQlii' Ql~4Q '<lQQ Q~G QYll~ ~6~ f 

e QqQ ~~I~ QI WflQ Ei'11~ 6'<1~Q 6eQ 

Qg ~§?g eJ~'<I 9121'1 9qQ iG'Q Q~ 

'1.21'11'<1 I m ~~ ~fi EiQ@'<l ~ oo h 

Q96'16Q t'JQ'al~ Q6Q, 6GE)Q Gl~IQ 

Yll~l~Q m i§_, Q§ mgh ?16~ I 

• ~6l oom <>1§~ oo~ <>1§ '!_21'11-<J , 

Ei~6l'1 Q~Q Q~Q (m) fi'<l G Ql~I 
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