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~llii'IQ 006Q ~QQI 6Qblftl 6Ql~Q QOO 

00 6<a2 ~~IQtleJQ ~6G"llii' ~6Q OQQQQ 

6QQeJl'<I I '<12 00 o~g ~~IQOOQ ~G"llii' 
Qq,_6Q 6QIQQQ tJQ6QQ6Q tJQQGl 'iil 6!(]1~ 
621QeJl'<I I 6Qq q_4'ii'QQ 6QIQlii'6Q Ql'Q 

£JQGQQQ £1Q~'iil 6!(]1~ ~61 eJl'<l I '<IQ ~61 
HlQ .. Qlftl~IQI 'i~ ~'<l 91QI~ 61ii''l,IQ«JIQ1 

(centripetal) QQ "1_21!(]1-<J, lii'IQ~ '<JQ QlftlQ 00 
<.aOOI ~llii'IQ ~~'iiltleJQ 61ii''l~1~"1_ QQeJl'<l I 

69161~ Q~ ~Glllii'IQ tleJ6Q q_QQI tllQ '<llii' 

61ii''llQ(C]IQ1 Qlftl ~1~41ii' ~Q I -<IQ Qlftl 6~9 

((]0Q m)4~ 6QIQlii' QtJ6Q lii'lrl41ii'IQ1 621QeJl'<l 

6((]696Qg £1rl4~ 6QIQQ~ q_~eJl-<I I 'i_91"1_ 

irl~6%Q QI 'i_91~ EiGQ61iil -<12 61ii'~IQ(C]IQ1 
QQ Q6~Q (vanish) !(JM I -<121~96Q6QIQQ~ 

WQ ~~llii'IQ tleJ6Q q_Q tll6Q'iill I '<121 6((12 

tleJ~ Q~9 621Q ~61 ~~ ?JQI Vl~lii' QQE;Q 

~GlOI~ ~~ 621Q 91Q!(]l-<J I 91'Q ~~~fo QGl 

Ql'7!(]1-<J I 

Vl~ : '<llii' <a~Q~I !(]!iii§ ~ 61ii'QQ • 

6Ql~'<l 012 ~6Q Vl~~Q 9~ ~~Iii'~ I 

A~~~~8-.:::-~~-_9 

'<3016Q ABC <CIQ96Q~I B ~6Q ~~g 
Vl~ ~6£' I 

~160 ~ltJ.. 6!(] Q~~ ~~QQI £16Q 6<CIC3 

QC!IQ1 ~I~ ~~g 621Q ~ 'd1~£16~ I 696Q 

61(3(3~ 1;?'61 Ql'JQ1'l_ ~~~~ ~IQ©:9 lii'6Q ? 

00 Q 696Q ~ Ir?~ 6'<l<3 ~~ 00 li?Q.'iili2 ? 

~£'W 00 <aA.1&1Q ~1Q gQ0~16Q 6'<1<3~ 

~~ Ql'JQi'i ~~'i ~llii'©:9 li?6Q · f ~£1W 
00 ((JA,1&1Q ~Q ~01~!(]1Q1, 

( 

96 

QQ = ~~ x ~Q61 

~F = ma 

F 
~a= -

m 

!(]Q ~q~QQ ~Q ~62 696Q 

1 
a a -

m 

-<IQ ~Q ~IQI ~6Q ~ij 62Q?JQI ~61 

Q~Q Q~~ ((129 tyGl61iil101~£11rn 621Qe.Jl-<1 I 

6!(]6~ Ql'JQ1Q ~~ 6«J(3Q ~~ 01~ ~el~ 
600 6~ 6'<J(3Q ~lli?~61 QQ ~IQI Qe!Q16Q ~9 

~i C3 gQ614 ~61 «Jei S(-<I I 69~ Qe!Q1 6'<1~ 

~l~'i Qg QQQI g611£16~g1 . I -<IQ lii'IQ61~ 2 

Q?JQ1 0~ ~'l 91Q£16£' ~QgeJl-<1, !(]Q(3 9'l 
Ql'JQi'i ~lli?~61 lii'6Q I . 

~~ 6~QW96Q '<!~ '2]2 'i_rl4 91Qt:J6£' 

~Q~ I 'i_!C1l (3 ty6G"lli? '2]2 0~6Q -<llii' W 1ii'l!C1l 

lii'QeJl'<l !(]121 6!(]1~ Q6941ii' '212 'i_rl4 91Qt:J6£1 

~~ I -<12 9eJ4'l_ QQlii'Q ~£1g -<llii' ~~1~6Q 

. Q£1~ 626Q 6!(], Ql'JQ1 61ii'W 9'l QI 6'<J(3'i_ 

~lli?~61 lii'6Qg Q694Q g1Q§lii' Q~ £1Q~Qlii_ 

~I~ lii'OO 16!(] 6§161~ ~~ ~ ~ 0~Q 
l'JQI '<l2 ~llii'~61 ~ 'm?IQ~61 ~' "1_21!(]1-<J I 

012 Q?JQ1Q ~21~61 ~'<!Iii' Q6~~ g10 6QQ 

01~11ii'~61 QQ (Force of gravity) lii_Ql!(]l'<J I 

< < ~ 

7.1.1 ~19~'ii'l'ii' Y121~~'1 'ii'QY1 

(Universal Law of Gravitation) 

Q~Q Q69%i' ~ ~~ ~'i ~9~1~1ii_ 
~Kii'OO lii'6Q I '<IQ ~1~61 QQQ t:l00161 ~~Q 
Q¥l~ ~61~ (()2 (()01@191 '<IQ" 6<(101W ~~ 

61ii''l 0~6Q f,!QI ~QIQ 00 '<12 Q~liill01@1G'1 
(Inversely proportional) ~6£1 I '<12 W Q¥t. 
~QQ ~~61ii''l"1_ '<l0 6!(]1Q lii'~f,!QI <(1Qlft\6Q~I 

QQ6Q lii'lrl41ii'IQ1 ~'<J 



'<121'\. ((]lm1g ~211ii'~G1 ~Q~ 'ii_21~1'<l I 

~6~6~C(,l~Q~~6~~~~~ 
~~6Q '<I §Q~ Qq~ I 

A 

d 

~ 7.2 

~ ~QQ 6Q~~ <C1°6~1Q ~e!_QI 

<CIQ96Q~l6Q cyq~ Yl~IQ~Gl ~ I 

B 

~6~Q ~~ ~A (3 B Q Q~~ ~eJl~60 . 
M (3 m ~<;;' I OOQ oov.ioo~ d ~16Q ~ 

~giij (3 6((]~~ rn.J6Q lii'lrclY Q~f.J_QI 0211ii'cSGI 

W ~6~Q F ~6£' I 

021GcS61 §Q01'tl_~IQ1, 

Fa Mxm ......... .. .... .... . (7.1) 

1 
'<IQ" F a d2 .. . . . .. . . .. ........ . (7.2) 

(7.1) (3 (7.2) ~'i '<IQ~ QQ 6Q~6Q, 

Fa M;2m ... ...... ........... (7.3) 

~I F = G M;2m ..... ..... ...... .... (7.4) 

'<1016Q G '<JG Q01'tl_£l!G>1 iQl'il' ~121'\. 

ca1Q'9~1g ~21'i?~G11Q iQI_,. (Universal 

Gravitational Constant) 'i21~1'<l I '<l21Q Q_QY 

~~GlGQ ~'lg, QOg, 6Q01g'i:'Q Q~~ QI 
< '"" < ~~ Q86Q OOQ QE)Q t;:.'12 I '<121Q Q_QY QQ~ 

ca0Ki I 6~ '<l2~ Ql~t;i' 0211ii''8611Q ~Ql'il' 
~l~l'<I I ~ ~~~Q QI~ Q~f.J_QI 021QcSGl 

~ 6C(JQ ~ ~QQ ~~ (3 G>l'il' ~~6Q f.!QI 

~~ Q86Q ~Q Q6Q I '<IQ ~ 6QQ ~ 
~'ii 6~19 ~l'..JQI ~001 QQGQ 1ii'l!C11 lii'6Q I 

97 

SI '<llii'lii' 8fii'§6Q '<121Q ~QY 6.673 x 10-11 ... 
~Q<;;'g ~2 / §~12 I 

((]~1GQG1 (7.4) 6Q, 

~Q M = m = 1 §~1 '-OQ0 d=1 ~ ~'<!, 

6Q6Q F=G=6.673>< 10·11 §Q<;;'g ~2 1 §~12 

62Q I '<IQ ~211ii'cSG1 ~ 8Q~IG1 ~ lii'yt I 

'<lf.J.81Q ~211ii'cSG1 ~ ~ ~ (weak force 

of nature) 'ii_21~1'<1 I ~gy1gy ~ ~16Q '<121~ 

~ElgQ 6~~Q Q68~1 QQl~!QeJl'<l I 

<CllQ_ ~IQ91'ii\ 

§g~rn, Q·Q~Q 

~1g,eJ1Yt (Grantham) 

§Q£'~ QQ,'<1,6ell£f 

(Woolsthorpe) 016Q 

li.'~~261 QQeJ_6Q I 

QSl!lirl'Q Q£\21'<16Q g1-r. 

'<1~01~ QQIQ'91191 

g~oo, 6121~1'<1 I 6Q 

'(]{ii'_ QQQ ~1@1 £:JQQIQ6Q lii't;t~2Sl {ii'Qe!6Q I 

Yll~ b'j~ ~l~{ii'lrcl4 2'.ll~in'l'JQI I 1661 Y!Q216Q 

{ii'41ijli.', Qcq]~l90.lil. Q~~I £:JIQ Ql'i!_ £101£1QI I 

1665 YIQ216Q Q41~1ii',6Q 6~£1 6Ql£1 QYl{]QI~ 

§g£1g, 6£11£i'<I Qcg ~§ 6gE)Q• I 6'<12 ~£i QYIQ 

QQGQ 6'<1<3£1 Q£1Qlil. irl'~IQ £1~~ ~ £l~I 

~£'611 QI~ 'O'~ (3 ~e!Q1 mJ6Qe!QI ~IQ~tSJ 

Q~Q6Q QIQQllil 6<fJQS11 6~QI C3 tlGQ 6<a 

Y121{ii'~Gl ~ 2'.llQ~IQ {ii'E)Q I 

Gl~l2Q61 : 7 .1 

rt;1e!Q1 (3 ~Q ~~ ~eJl~6Yt 6>< 1024 §~1 

(3 7.4><1022 §~1 ~6<;;' l · ~Q QQQ~ 0~6Q ~91 

3.84><105 §~ ~'(], 696Q rt;1f_!Q1 ~IQI ~ Qtl6Q 

~q~ ~l~llii'cSGl Q9Q tlQYllGl QQgl . QQ I 

( G = 6. 7>< 10-11 ~Q£'g. ~2 1 · §~12) 

i 
I ; 



QQQ: 

Ql!191Q Q'!t.~ M = 6>< 1024 Q~I 

~Q Q'!t.~ m = 7.4><1022 Q~I 
\ 

Ql!191 C3 ~ Y1~6Q ~GI~ 

d = 3.84><105 ~ = 3.84><108 ~ 

G = 6.7><10· 11 ~~g, ~2 1§~12 

• '. QfjQl ~ Q£16Q ~6QIQ G?6J_l!!QI W 

F=GMm 
d2 

6. ?x1()- 11~.fi21~X6><1_024~X7.4><1()22~ 

(3.84>< 108?1)2 

= 2.01)(1020 ~~g 

~~ : (Question) 

1. <alW~ Y1Ql~61 {;\QY'l Q'61 ()Q~ I 

'<121Q QI~~ £1Q~{ii'I~~ Q6~'dl QQ I 

Ei<aeJ.EiQ Qll~ <a()~~I~ '{00 QQ I 

< -7.1.2 Yl~l~'1 ~QYIQ ~~~:(Importance 

of the Universal Law of Gravitation) 

9!21G?oo w -<JG? ·~ w, Y112 ~IG?~6Q 

~ ~ (3 ~~lgtj ~1Q Q'!t_Q ~Qilg QI Qg 

'<IQ W Q£1()Q §QQ G?QeJl'<I I 

(i) '<12 ~{iil(i~I~ ~16QY116g ~f)_Q1 Q~()Q 

~~Ki> G?Qil_ I 

(ii) '<IQ Wb~I~ '{~4 91Q£16£' ~QY116g (3 

~ 9lQ£16£' ~ ~QQQ ~6J_~~ I 

7.2 ~'W £1W (Free Fall) . 

QIQ_ Y1~6Q Q~ · ~H~QQl()Q6{iil QI 

~Ql6Qb~ Q~Q ~§<;QI~ gQ614 ~'<I I 69GI_ 

6£1Ql~'<I 9~ ~l!/Q1 ~l~lii ~~Ql6Q69 91QI 

6~ ~~91Q YIQ~61 W 6~1'iil: Qt6<a I Q'!t_Q 

'<I ~QIQ ~ ~~ £JW 'L.21~1'<1 I ~~ 6Ql~'<I 

98 

~ 6Gi'W YIQIG?~61 WQ ~IQ 6~~ g§ ~i'<I 
696Q 91QIQ 6<.a ~ ~~ £100 (free fall) 00 
'iQl~l'<I I 6'<1696Q69 91QIQ ~Q61 Ql!/91Q 

~~~61 QI Yll~IQ~61 6~~ ~19 6QIQeJl-<J I 69GI_ 

'<lQl'i Y1~1~61m ~61 (acceleration due 

to gravity) 'iQl~l-<J I '<IQl'i 'g ' ~!SQ ~IQI iOO 
QQl~l'<I I '<IQIQ 00 '<1001 ~ ~ej~ ~fjQ'I 
~Kf'i 6QIQeJl'<l I 

QYl~'<l 9~ mt_fjQI 6969 QQ61 QGl 
006Q 6iXSlfj916J.. '<lit>l'i q~I~ C3 ~~ Q~ 
~IQfJ.91 6961n' QQ61Q 00 00 OOQ QtJQ19 

6QIQ~ 'Wl<iI_ ~~ 69lQ ~~r<I I~ 
Q~ Q~ 'SlgE)Q C3 Qe!.Q'I Qtl6Q Q~ Q~ QWl()Q 

'g' ~ ~ 6QIQeJl'<I I 'g' Q '<l<i?G? ?\!Eic.tl2 ~6£' I 

~£'W OOQ ~ID. {;\QY!l~l6Q, Q9Q 

9QY1161 QYl~ C3 QQ61Q ~61~9 <ait> c.tlYll~ I 

Y16~Ql~IQ m 9¥i~Q '<JG? 9¥:1. ~~ QIQ6Q 

~Q~6Q 9~~ I '<l016Q Q¥l_Q ~Q6l 6QQ~ 

Y11~~6lM ~61 'g' I Qe!Q1 ~IQI Q¥l Q96Q 

~()QIQ 6iXSlfJ.QI W, 

F =mg ........... ... . (7.5) 

<aY!1QQ61 (7.4) (3 (7.5) ~Q'ii_ '<1~ QQ 

~16Yl £11QQI, 

m -GMxm 
g- d2 ..... .. ... ..... (7.6) 

GM 
QA.I, g = d°2 .. ... ...... .... (7.7) 

·'<1Yll<i?Q61 (7. 7) 6Q M ~e!Q'IQ ~Q C3 d 

~fJ.Q1016J.. ~Q ~91 ~6£' I 

Y16~Ql~IQ ~~ ~e!Q1 ~~6Q ~lg 
Q6J_~ I '<1016Q d = R (R ~e!Q'IQ Qlll<ClitJ ~6£') 

<C'IY11QQ61 (7.7) 6Q d = R 'jlOO ~Q, 

GM 
9 = R2 ... .. .......... (7.8) 



~e!Q1 ~~6Q 'g'Q . Y)_Q4 RQ Y)_Q4 Q£l6Q 

@Q ~Q I ~~Q1 ~~6Q 'g'Q Y)_Q4 R2 '<129 

Q§EiQIY11~191 l':J6£' I Q~Q1 '<JG? '<19J..~ 6£11QG? 

~2° I 6Y1~ ~£'6Q '<321 6W,£'1 I ~G'tU. 6Y1~ 
~£'6Q RQ Y)_Q4 '<IQ~ (3 ~Q6Q'611 "11~6Q 
RQ YJ_Q4 '<!QI~ l':J6£' I '<36J.. 'g'Q Y)_Q4 ~~Q'611 
~£'6Q G?q (3 6Y1~ m6Q l':J~li? 621Qe.Jl'<J I 

~Q6Q'611~ ~e!Q1 Q~6Q 6Yl~ ~£'~ QE)Q 'g' 

Q Yl_Q4 ~rn'<l (3 6Y1~ ~£'6Q <a91~G? ~'<l 

7.2.1 'g' Q ~Q~ ~~Q 

(To Calculate the Value of g) 

'<IY111i?Q61 (7. 8) ~IQI 'g'Q · Yl_Q4 ~~861 

QQ6~ 1 '<l2 <a~Q616Q <a1m~ Y121G?iB61m 

~QI~ GQ Yl_Q4 6.7><10-11 ~Q~g ~2/Q'Q]l2 , 

~e!Q1Q Q¥l~ MQ YJ..Q4 6>< 1024 Q'Q]I '<JQ0 ~e!Q1Q 

Qlll'<ll~ RQ YlQ4 6.4~106 ~ QQyi18g Q6Q, ..... 

GM 
Q=­

R2 

6.7 x 10-11~.A2/ ~x 6 ><1024~ 
= 

(6.4 )( 106~)2 

= 9 . 8~ I 6'<12 

:. Yl~IG?~61 m ~61 'g'Q Yl_Q4 9.8 ~6'<12 

~~ I 

7 .2.2 : YlltJIQtBQ 9~ ty~H96Q 9~Q Q§ 
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(Why Objects Float or Sink Wh ... n 

Placed t>n the Surface of Water) 
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' 6'~ tllQ QI~ : 7.5 

L 

.. 
6Q@-Q lii'Yll~ ~Q ~I 13~~1 ~~'<I 

\ 

't_~llQ Ei~~<a 00~ (fluid)EiQ ~~ ~l°~lii' Ql6Q 

~IQQI Yll6~ g§g~ i~lii' Qt:JQ<il_ 60Q 6QQI 

Q!84 lii'Ql~l'<I I Q~§ Qtl6Q Q~Q.~1 qoo ~ 
~IQ 6~ 01 'Q (3~ ~IQ tli'<J '<JQ0 i~Gi' Qt]Q<il_ 

Q60 I ~~'i ~IQ ~tjlii' ~~IQ6Q, qQg Q~ 

(I) (I) 

~ 7.5 OOQE;Q 9'ilQ (3~ ~1'1 

~l~IQQ '116Q ~Q '<JQ" i~§ 2'.ll~Q Qt:JQ<il_ 

QOO, lii'IOO ~Q !3~ 2'.11~ ~'11'<1 I Qq~ 
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ca0 q_ti ~~Q6Q t]~g w QQl~Q ~'(] '(]Q" Q¥t_~ 
~Q~Gi' Ql~I ~1£16~ (3 i~ «<!~6J.. Q~lg()6'l 

~62 I '<IQl£16Q QQ~ ~06Q Q¥i_~~ ~~<ii' 
~IQE)Q rnJ Q.00 w ~IQ ~&' (l1Qge11-<1 I 60q 

i~lii'Q <Qlg ~£1QQGGI Q6Q_ I ~OQI° Q¥l_ Q£16Q 

QQ~ g6QIQ G\'6J_f.!QI qoo W OQ~ Y1~6Q 

~Q ~~I UOO ~UQOO Q£16Q@Q~~ .I 
~9QI ~0~Q ~IQQg ~6Q, qoo Q~ QG~ I 

~~QI~~ Gell ~I~~ 2'.11~ (287-212~.Q) 
~Yl '<IQ! ~l~IQ Gl'Qf.!6Q I ~6041ii'. ~Q ~ 
g~g (3~ ~~I 

6Q@'<l ~ '<l(iil OOQ Y1~6Q ~~6Q 0121Q 

<3~ §i ~QQl£1Q g~l£16~ I '<IQ !3~ ~l<a'!_ 
~IQI~ (virtual) ~lea ~1£11vi I G\'100 ~§ ~ 
QIQIQ ~1~6Q Gll'Q (3gg ~~ 99'11'<1 '1121'1 QqQ 

glilg <3~ <il_21~1'<l I 

6~@-<l ~<ii 6"100 '(JG\' ~Q ~Q6Q, 

61121 ~eJQI ~4>1Q ~IQGI~ QQ <aY!I~ ~IQ~ 

· ~ 2'.100100 OOeJl'<l I ~~QI ~00100 OO{ftlQ 

<3~ '<JQ" ~e,JQI 6Q6~ OIQIQ (3~ ~IQIQ1 

~IQ (apparent loss) Y1~6Q e!_QI Q~Q Q~Q()Q ,-c-- - . "' -
~IG\'Yl~QJ_ ~q_~l£1 lii'Q 6~Q '<1€i'l~6Q Qt:J~O 

621QeJ6Q 0121 OJ~ £11Yl ~~«<116Q ~I~~~'(\~ 
iQ ~l~()Q £lQ~ I i~~ 6QQI, 6~€1~ '<llii' 

~Q 6~€1~ '<llii' ~~~ ~~eQ ~I tJl0~1ii' 
(iillQEiQ ~IQ6Q ~~ <3W ~I((] £ll'<I I ~Q 

C!'GXl'Q '<I~ tJIQl((Jl !!I((] Q~~IQI tl£l~IQ6' 
QQ9Q G'GXI' Qi' ((Jfll~ 6~1Qell"<l I 

~-- -~IQY19((\~ iQ Q6QIQ lii'Q QqQ ~1()£l~Q 

~l~I ~ QQl£Jl'<l I ~~Qr~ QIQY11£1 ~~q§Q 
(appliance) ~IQ<iQ '<JQ iQ ~ 6Qllilell-<l I 

"IQI", ~~1g121g, gg1Q g~IQ 6Ql~9 '<12 '<12 

Q£l6Q ti'146Q~6' E:iQllilell'<I I QIE:i~l~~Q ...,<3 

Qllil6~1?l~QQ "'I~~ YI~ '<IQ GeJ4 Q£l()Q 

tl~~Q I 
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[ ~\1,119~1 ]) 

~g~ Q~ mJGQ f.j_QI ~QOI~ ~~I ~GQGQ GQY11~~ rnJGQ G?l~%i16J_f,!QI Yl21(iil~Q Q9Q 
~OOIGlGQ § ~QQil~ S{:~ ? 

Qf.!Ql C3 Qf.!91 ~4l!GQ f.j_QI '<JG? §.~I ~Q ~G~ ~ Yl~GQ f,!91 Yl21G?~Gl Q9Q ~QYllQ GG?GGI ? 

( ~f.j_QlQ Q¥t,~ 6>< 1024 Q~I C3 QlllQI~ 6.4>< 1 oe ~) 

Qe!Ql ~~Ge~§ ~GQ ~IG?~Q G?GQ ~ ~f.j_Ql~ GQ~Q ~Q ~IG?@Q G.'GQ § ? (iill00 <(]2 
~I~? 

- < ,.JI' ~ 
'1Q ~ ~1!!91~ ~IG?~Q G?GQ G~9 ~f.j_Ql ~~I~~ QGlG?GQ ~12 G?l2Q ? 

~~ Q¥t, Yl~GQ f.!QI ~1G?~Q ~ ~'1~o oo~§GQ §~§ a~·o G2Q ? 

(i) eQ GQ@'<l Q¥t_Q ~Q ~q~g ~'<I I 

(ii) eQ Q¥t,~Q Yl~GQ f.!91 «i£.OOI ~q61o ~'<I 

(iii) QQQ Q¥i_Q ~Q ~qQg ~'<I I 

(iv) · QQQ Q¥i_Q ~Q ~qQg G2Q C3 GQY11~ Yl~GQ f.j_QI ~I YI~ ~qQg G29 

6. Y121~Gl WQ ~QYIQ 'ibJ..Q G?' Q ? 

7. ij_9 OO~GQ ~Q QQQ G(iilGQ ? 

a. ~1!!91 C3 Ge G"161~ Q¥t, Yl~E>Q f.!91 Yl21G?~Q ~ G?'Q ~21e1-<1 ? 

· 9. . QIYI ~61GYlbJ..016Q 5~1YI <3~ ~~I §QQI I ~~OIGQ GQ GQQ ~~I 01 Qlg'ii 6QQI 

'<lllir~Q ~glQ (3~ '<12 C(]fil~ ·Gm ? ~YI Q6lQQ ee11efo1. ~Gl~IQg QQ I 

- < - ~-10. G?IQ~ 'i91 ~G~~I ~~'<I ~Q G.'IQ~ 600GQ ~ ~G'f G?l2'1' ? 

11 . 100 §~1 ~Q QGei '<IQ ~Q <3~ Ql!{Ql <3 ~ Qqg6Q GG?GO G29 G?~I ~ I 

12. ~Q ~Q GG?GG ? ~GQ ~YI <3~ GG?GO G29 ~.QQ QQ I (9
11 

= 10m I s2) 

13. 19.6 ~~ Q" '<IQ GG?IOIQ ~10 QObJ_ GQl~~'<I OG?IQQI I '<121 ~flGQ Q(iil, O~QI GQG~ '<1\tllQ 

0069£1 6G?60 G29 ? 
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14. 40 ?i / 6Q £1Q6006Q '<IQ Qlii).lii ~~~6J.. Q£1Q'( 0'1'16~1, {g = 10?i I 6<Cl
2

) 

(i) '<IQI <C16QI~ 61ii'6Q Qli'Qllii QOQ ? 

(ii) Q6QI~ ~1g6Q Qlii).~IQI ~G~I~ ~QQI (3 Qlii).Q 9~1£1g ~g1 'i?Q 

(iii) QQ_~ ~ Q£16Q 60Q~IQ £l~Ql£16Q QQ_Q Q~l£1g (3 Qlii).~IQI ~G~I~ ~GI 6G?66' 629, 

OIQI §~fo lii'Q 1. 

15. ~eJQl (3 irl4 Y1~6Q eJQI YIQI~~ Q{ilQ £1QYllQ <i?~I lii'Q ? 

(~eJQlQ Q¥i_Q= 6 x 1024 §g1, irl4Q Q¥i.Q = 2 )( 1030 §~I, QQQ~ Y1~6Q f_!QI 21QIQIQ 

~QQ = 1.5 x 1011 ?i£1Q) 

16. 100~£1Q Q~ '<IQ £11~1Q Q06J.. £leJQ~'<I 9~ £1QIQQI I '<IQI <C1YtfJ.6Q ~g~ '<IQ £leJQ1ii25?i I 6<Cl 

£1Q6006Q filfl.Ql6Q QOQ'i 0'11QQI I ~~ £leJQ 6Q66'6Q6~ '3 6G?Q016Q £1QY;IQ1ii .~G~ 
~6Q ? (g = 10~6<Cl') 

17. Qfl.Ql6Q QOQ'i 601£1~1IQ'lli\6 6Q6~ £16Q ~'i 60Q~IQQI I 6gGQ 

(i) 6Q66' £lQ6QQ6Q '<IQI'( 6010(fl ~IQ~QI ? 

(ii) -<JQI <C16QI~ 6<i?66' Q{;l6'1lii QO~IQ'I ? 

(iii) 4 6Q6'ii'~ 06Q -.QQI 6Q6G ~QOI ~Gi~Yl <i?Q~QI ? 

18. OO"'flQleJ6Q ~f.!IQll 9q Q£16Q ~ Q~ 6QQ QQ6Q Qlrl4 QQeJl-.Q 

- - - - . ~-19. £llt.16Q '<IQ ~eiG? 6!Q'llGQ'i ~IQ ~1~6Q6Q 9121 ~16£1 ~16£1 ~~Iii QO~l6<Cl G?IQlii' ? 

20. 50~1Yl 9qQ ~~ -.QQ 9qQ ~IQQg 20 Qg6<a?i I -.QQI'( '<IQ~~ 'l_~6Q £llii'IQ()Q '<121 ~Q· 
g1 Qlca!Q'I ~~I~ I ( ~~ <Cll~Gll '<!'iii ~If\ I 61(J?i3) I 

••• 


