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Ez{ZÖpc*wzs÷

(giga) Ôµ1ºé
Y

G (Mega) Ô~ (kilo)³ VVVVwwww::::
(i) 20,000 g = 20 × 103g

= 20 kg

(ii) 4800,000 W = 4800 × 103 W

= 4800 kW

(iii) 4800,000 W = 4.8 < 106 W

= 4.8 MW
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1 km

1 cm

1mm

1 mm

1 nm

103 m

10-2m

10-3 m

10-6 m

10-9 m 

(i) 0.00002 g = 0.02 × 10
-3
 g

= 0.02 mg

(ii) 0.0000000081 m = 8.1× 10-9 m

= 8.1 nm

(iii) 3300000000 Hz = 3300 × 106 Hz

= 3300 MHz   

= 3.3 × 103 Hz

= 3.3 GHz
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Åoƒ0*zgc*6,~¦ZEw™Dƒñ–Y@*ìX‚&4543¨ë
J

G
EH

G
EâŸB@*ìX 10 z{‚³§iT~Z°ZŠÃ

ZZZZßßßßwwww::::
ÆŠgxã°ŠÆZ(g~ZDsÆ‚BÒyHY@*ìX 10@*1 ‚&4543¨ë

J
G
EH

G
EâŸ~Ãð°Š

VVVVBBBB::::
¢aÆÃ,6,ìXZÐ‚&4543¨ë

J
G
EH

G
EâŸ~Šg`fs§iÐ–YYìX 384000000 e0+i}Ð

(i) 384000000 m = 3.84     × 108 m

(ii) 62750 = 62.75   × 103

= 6.275   × 104

= 0.6275 × 105

Ã™ÆÐV§jŠg„÷pz{°ŠT~Z(gtÐIZq-**yik,zy�ñ�Šìª 62750 Šg`!*ÑVw~ ââââ^̂̂̂::::
Ã�gœgeÃgxF,ßŠ~YCìX 6.275 ×××× 10

4

(iii)     0.00045 = 4.5 × 10- 4

ìX 4.5 ×10-4 ÅœgeÃgx 0.00045
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z‰ÜÅeöÆn6\zZaZEwÅY$ËìX (i)

âO]ÆzZCxÅeöÆne›YgZEwHYYìX (ii)

MMMMððððââââLLLLzzzzZZZZááááWWWWÑÑÑÑ]]]]ÆÆÆÆ********xxxx::::
h-ß (iv) zgœµ5Ò2.ç GGFi (iii) e›¯ (ii) ¢agZe (i)
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¢¢¢¢aaaaggggZZZZeeee:::: ����ZZZZ[[[[::::

ÆŠgxyÃ,ÅeöÆnZEwƒ@*ìX  ¢agZeMðÅeö»W!ìXt¬xîg6,§8gR,~~ËqÅMðc*Šz7Z’
¯̄̄̄zzzz^̂̂̂::::

ë÷X (mm) gL”V~„HŠHìX&B¢a 10 v¢aMƒ@*ìZk6,CÙv¢a 100 tZq-¢aª

ggggiiii++++8888----ÆÆÆÆaaaaWWWWççççÅÅÅÅßßßß7777iiiicccc (a)

ggggiiii++++8888----ÆÆÆÆaaaaWWWWççççÅÅÅÅŠŠŠŠgggg„„„„7777iiiiccccXXXX (b)

ÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$::::
z{ÁÐÁeö�¢agZeÐŠg„¥xÅY$Ëì¢agZe»É4iï GH»ƒ.$BCìX¢agZe»É4iï GH

ìX 0.1 cmc*1 mm »ƒ.$

ââââ^̂̂̂::::
Mðc*Ã,â]Wz‰ÜWçåeöÆ£xÐÀŠUƒãecZ¤/WçeöÆ£xÐŠZNc*

!*NƒÏÂeö‡uƒÏX
e›¯MðâLzZÑW!ìXZk6,v¢aZzgZõà{ƒD÷X eeee››››¯̄̄̄::::

¯̄̄̄zzzz^̂̂̂::::
¢aƒCìX 100 ¢aÔc* 20¢aÔ 10 e›Z̄q-¡»HÔŠJ]c*ö8Å÷6,Œƒ@*ìTÅMðÀ˜

::::zzzzggggœœœœµµµµ5555ÒÒÒÒ2222....çççç GGGGGGGGFFFFiiiiÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì????zzzzŸŸŸŸssss####™™™™,,,,XXXX 1.10 ÎÎÎÎZZZZwwww
zzzzggggœœœœµµµµ5555ÒÒÒÒ2222....çççç GGGGGGGGFFFFiiii:::: ����ZZZZ[[[[::::

J-ÅŠg„MðÅeöÅYnzgœµ5Ò2.ç GGFiB@*ìX 0.1 mm Z(W!TÅæŠÐ
‚‚‚‚||||####::::

tW!Šz„zV6,Œƒ@*ì6ā̂~Š3c*ŠHìX

ÈÈÈÈ„„„„zzzzVVVVÆÆÆÆ‚‚‚‚BBBBzzzzggggœœœœµµµµ5555ÒÒÒÒ2222....çççç GGGGGGGGFFFFiiii

ÐÝƒ@*ìX}Ï6,v¢aZzgB¢aÆ¶Kyà{ƒD÷XÃu„ZZq-ÃuÏ (main scale) )Ãu„Z}Ï  

B¢aÆ)z~ƒ@*ìX 0.9 ÐÝƒ@*ì&zgœÏë÷XzgœÏÃŠk',Z',”V~„HŠHìXCÙz
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»»»»ÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$))))zzzzggggœœœœÃÃÃÃŸŸŸŸ((((:::: µµµµ5555ÒÒÒÒ2222....çççç GGGGGGGGFFFFiiii zzzzggggœœœœ

»É4iï GH»ƒ.$c*zgœÃŸë÷X µ5Ò2.ç GGFi B¢a»�Ûtƒ@*ìX&zgœ 0.1 }ÏZzgzgœÏÆgL”VÆâÎ
1 mm − 0.9 mm= 0.1 mm

cccc****            = 0.01 cm

(a)

z{ÁÐÁeö�zgœµ5Ô.ç GFiÐŠg„¥xÅY$ËìXzgœµ5Ô.ç GFi»É4iï GH»ƒ.$
BCìX

ÃÃÃÃggggññññÑÑÑÑ::::

=
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zgœµ5Ò2.ç GGFi~t»Zky¥xHY@*ì&zgœµ5Ò2.ç GGFi»ik,zZk,gë÷Xik,zZk,gŠz

n»ƒ@*ìX
"5½543ð
E

G
Y

GG
Hik,zZk,g (ii) 7i&43ð G

H
Gik,zZk,g (i)

ÆŠzâV„zVÃÈ™ä6,Z¤/zgœÏ»ik,z}ÏÅik,z µ5Ò2.ç GGFi zgœ
ÑíÆÐ‚tƒÂik,zZk,g#ƒÇX

zgœµ5Ò2.ç GGFiÆŠzâV„zVÃÈ™ä6,Z¤/zgœÏÅik,zÑíÔ} 7777iiii&&&&44443333ðððð GGGG
HHHH

GGGGiiiikkkk,,,,zzzzZZZZkkkk,,,,gggg:::: (i)

ÏÅik,zÑíÆŠZNY+$ƒÂik,zZk,g7i&43ð G
H

GƒÇX
zgœµ5Ò2.ç GGFiÆŠzâV„zVÃÈ™ä6,Z¤/zgœÏÅik,zÑíÔ}ÏÅik,zÑíÆ!*NY+$ƒÂik,zZk,g"5½543ð

E
G
Y

GG
HƒÇX  

""""5555½½½½555544443333ðððð
EEEE

GGGG
YYYY

GGGGGGGG
HHHHiiiikkkk,,,,zzzzZZZZkkkk,,,,gggg:::: (ii)

(c)

iiiikkkk,,,,zzzzZZZZkkkk,,,,gggg
(a)  #
(b) +0.07 cm
(c)  -0.02 cm

iiiikkkk,,,,zzzzÃÃÃÃgggg½½½½::::
Šg„eöÆnik,zZk,g¥x™Æ£/Ãg½™àYCì&ik,zÃg½ë÷X
7i&43ð G

H
Gik,zZk,gÅßg]~ik,zZk,gÃ̧&HY@*ìX (i)

"5½543ð
E

G
Y

GG
Hik,zZk,gÅßg]~ik,zZk,gÃ¦HY@*ìX (ii)

zzzzggggœœœœµµµµ5555ÒÒÒÒ2222....çççç GGGGGGGGFFFFiiiiÐÐÐÐggggiiii++++8888----hhhheeee»»»»§§§§iiii::::
W�zgœµ5Ò2.ç GGFiÅæŠÐZq-̂kYg»eZc*¢a¥x™,XË̂kYgÃzgœµ5Ò2.ç GGFiÆ„zV

ÆŠgxygÚ6ā̂~Š3c*ŠHìX„zVÃ3,òÐÈ<XŒVJ-ātYgÃ3,òÐŠ!*áX

zzzzggggœœœœµµµµ5555ÒÒÒÒ2222....çççç GGGGGGGGFFFFiiiiÆÆÆÆÛÛÛÛzzzzãããã„„„„zzzzVVVVÆÆÆÆŠŠŠŠggggxxxxyyyygggg3333ŠŠŠŠHHHHYYYYgggg
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}Ï6,åƒäzZáŠgZJ-Ågi+8-×Åßg]~â^<XZ[t¥x<āzgœÏÅÃyÏÑí}ÏÅËÌÑí
ÐQìXZÐÉ4iï GH»ƒ.$Ð¢[Š}™}ÏÅgi+8-~¦<Xt̂kYgÆeZc*¢aÅeöƒÏXŠg„eöÆaik,zÃg½
¦<XZz6,Šb‰¿ÃÁZiÁ&%ûŠCÙZ�XCÙ!*ĝkYgÃƒ�Zzg6x@Z]»Z0+gZ`<X

::::hhhh----ßßßßÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì????ZZZZqqqq----ââââMMMMzzzz¢¢¢¢aaaahhhh----ßßßß¾¾¾¾§§§§bbbbZZZZqqqq----!!!!****ggggqqqq----@@@@****gggg»»»»eeeeZZZZcccc****¢¢¢¢aaaa¥¥¥¥xxxx™™™™ääääÆÆÆÆaaaaZZZZEEEEwwwwƒƒƒƒ@@@@****ììììXXXX 1.12 ÎÎÎÎZZZZwwww
����ZZZZ[[[[::::

JJJJ----ŠŠŠŠgggg„„„„MMMMðððð¥¥¥¥xxxx™™™™nnnnhhhh----ßßßßBBBB@@@@****ììììXXXX 0.001 cmcccc****0.01 mm ZZZZ((((WWWW!!!!���� °°°°pppp::::
ââââMMMMzzzz££££aaaahhhh----ßßßß::::

Z(W!&zgœµ5Ò2.ç GGFiÅ/Úic*Š{Šg4ÐgKgKMÇVÅeö¥x™äÆnZEwHY@*ìXZÐâMz¢a

cccc**** h-ßÌë÷X
‚‚‚‚||||####::::

Îƒ@*ìXÅÆŠzu~Y+$Zq-ÅîYgc*[Î (stud) óó^ÆŠJC�Û*6,Œƒ@*ìXTÆZq-Y+$ŠJCÅ U tZq-LL
ƒ@*ìXZkÅAYg6,ZkÆZ&½lç GEÆcZÜZ&+oÑíƒCìXT6,B¢a~ŠgZÑƒD÷XtÅîYg�g.$»x™@*ìXtÅ

^Æ�Û*Æu}6,¦ƒ@*ìX
(ā.5ÿ

G

EÆZ0+gah~ŠZg¶wÐƒCìX U Æ#³‚~

ââââMMMMzzzz¢¢¢¢aaaahhhh----ßßßß
::::4444

Z&+¾ÑíÅ‚~Zq-6å™Dƒñ
(ā.5ÿ

G

EAÃ,ð™@*ìXh-ßÅ4B@*ìX
ââââ^̂̂̂::::

ƒÏX 0.5 mm ŠgZƒVÂ4 50 ƒÏXZ¤/u°Ï6, 1 mm ŠgZƒVÂ4 100 Z¤/u°Ï6,
ÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$::::

h-ß»É4iï GH»ƒ.$h-ßÅ4Ãu°Ï6,ñ�ŠŠg�VÅ®ZŠÐ„™Æ¥xHY@*ìX

= 

ìX 0.001 cmc*0.01 mm :h-ß»É4iï GH»ƒ.$
hhhh----ßßßßÅÅÅÅeeeeöööö»»»»§§§§iiii»»»»gggg::::

ª%³h-ß»ik,zZk,g¥x™**ìX
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(b)

iiiikkkk,,,,zzzzZZZZkkkk,,,,gggg::::

eö~ÁÐÁt�Ëe›W!~ƒ$ËìXik,zZk,gBCìX
hhhh----ßßßß»»»»iiiikkkk,,,,zzzzZZZZkkkk,,,,gggg::::
g+Bï

G
FHÃ¯uzZ,̂‚~ƒä6,Z#¶wZzgSW:~ïYNÂZ¤/u°ÏÅik,zÑíÔ
Z&+¾ÑíÆÐZz6,WYñÂik,zZk,g#ƒÇX

7i&43ð G
H

Gik,zZk,g (i)
"5½543ð
E

G
Y

GG
Hik,zZk,g (ii)

7777iiiiWWWWiiiikkkk,,,,zzzzZZZZkkkk,,,,gggg::::
Z¤/¶wZzgSÃW:~5äÐu°ÏÅik,zÑíZ&+¾ÑíJ-7V0*CÂik,z
Zk,g7i&43ð G

H
GƒÇX

(c)

####(a) hhhh----ßßßß»»»»iiiikkkk,,,,zzzzZZZZkkkk,,,,gggg

-0.05 mm (c) + 0.18 mm(b)

""""5555½½½½555544443333ðððð
EEEE

GGGG
YYYY

GGGG
HHHH

GGGGiiiikkkk,,,,zzzzZZZZkkkk,,,,gggg::::

Z¤/u°ÏÅik,zÑíZ&+¾ÑíÃ̂g™YñÂik,zZk,g"5½543ð
E

G
Y

GG
HƒÇX

Šg„eöÆnik,zZk,g¥x™Æ£/Ãg½™àYCìX&ik,z iiiikkkk,,,,zzzzÃÃÃÃgggg½½½½::::

Ãg½ë÷X

7i&43ð G
H

Gik,zZk,gÅßg]~ik,zZk,gÃ̧&HY@*ìX (i)

"5½543ð
E

G
Y

GG
Hik,zZk,gÅßg]~ik,zZk,gÃ¦HY@*ìX (ii)

::::ââââkkkkââââLLLLzzzzZZZZááááWWWWÑÑÑÑ]]]]¿¿¿¿UUUUÒÒÒÒyyyy™™™™,,,,XXXX 1.13 ÎÎÎÎZZZZwwww
iâ:Š*~Z**`ÅeöÆa',@ZEwKYD¸X@*ëgzòZzg-**ã**\ÂwÆaF,ZizÌ ����ZZZZ[[[[::::

6ā̂~Š3c*ŠHìW`ÌŠ*Æ¹Ð´̧V~ZEw (Beam balance) ZEw™D¸XÓä
kÆZq-÷}~**¥xâkÅÚg¿YCìZzgŠzu}÷}~oƒ¥xâweZw™äÃ ƒgì÷XZ

áZiyHY@*ìXW`ÀZZlxÆ$½541¹ÿ
G
E

GZzgZ¼z7-äZEwKYD÷X
ÓÓÓÓääää W\äéOg~Zzg‹ðÅŠ»âV6,Z¼z7-äŠAƒVÐXtÓäÅ/Úic*Š{9ZzgZEw~W‚yƒD÷X
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‚‚‚‚ÛÛÛÛppppääää::::
Z(W!�§8gR,~~ZZlx»âk¥x™äÆnZEwHY@*ìX‚ÛpäB@*ìX

‚‚‚‚||||####::::
tZq-ÓZzgZnŠgxy~Ñ¡Ó¾æ

E
x6,Œƒ@*ìXTÆŠzâVu}6,ÑHÅæŠÐZq-Zq-÷Z\dŠc*Y@*ìX

‚‚‚‚ÛÛÛÛppppääää

B¤/ZxJ-ƒ@*ìX 10 c*0.01 g ‚Ûpä»É4iï GH»ƒ.$ ÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$::::
CCCCggggääää::::

täCgiÆZq-Ä6,Œƒ@*ìXCgÆÄÐÝÎðCgÃ—™ä6,w•
™CìXZnZq-÷}~ÃðÚZzgŠzu}÷}~£g~âwgÇYD÷XZ#Îð#6,
W™IYñÂÚ»âkŠzu}÷}~ñ�Š£g~âwÆù·Æ',Z',ƒ@*ìX

CCCCggggääää ZZZZ¼¼¼¼zzzz7777----ääää::::
täZgf~WD÷XB¤/ZxgfÔ¤/ZxgfÔ³¤/ZxgfËÚÆâkÅeö™ä ����ZZZZ[[[[::::

™,XZkÅgi+8-#6,ÑNXZ[z{ÚT»âk¥x™**ìZk6,gOX ON Ð¬äÃ

äÅgi+8-Zk6,g¿ˆÚ»âkªCÙ™}ÇX
ÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$::::

ƒ@*ìX 1 mgc*0.001 g Z¼z7-ä»É4iï GH»ƒ.$

ÓÓÓÓääää‚‚‚‚ÛÛÛÛppppääääZZZZzzzzggggZZZZ¼¼¼¼zzzz7777----ääää»»»»ññññZZZZiiii::::™™™™,,,,XXXX  ::::1.14 ÎÎÎÎZZZZwwww

Z
"5Ó4lç
EG

E
EÐZq-gz9Æn»âk¥xHŠHÂŠg`fs}òqÝƒñX ����ZZZZ[[[[::::

ZZZZ¼¼¼¼zzzz7777----ääää n»âk = 3.2 g ÓÓÓÓääää:::: (i)

J-p~ªCÙ™}ÅZqg‚rìX 100 mgc*0.1 g Zq-ˆkÓä~
n»âk = 3.24 g ‚‚‚‚ÛÛÛÛppppääää:::: (ii)

J-p~ªCÙ™äÅZqƒCìX 10 mgc*0.01 g ‚ÛpäÐÅYEZàeöˆkÓäÐic*Š{4ƒCìXaèZkä~
n»âk = 3.247 g ZZZZ¼¼¼¼zzzz7777----ääää:::: (iii)

™@*ìX ªCÙ J-Åp~Z•ðŠg4Ð 1 mgc*0.001 g Z¼z7-äËˆk‚ÛpäÐÌic*Š{Šg„eö™@*ìXaètä
:Z¼z7-äZz6,Š�‰Óx"5Ó4lç

EG
E

EÐic*Š{̂kƒ@*ìX ³³³³::::
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6666\\\\zzzzZZZZaaaaÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì????ZZZZkkkkÅÅÅÅZZZZllllxxxx¿¿¿¿UUUUÒÒÒÒyyyy™™™™,,,,XXXX   ::::1.15 ÎÎÎÎZZZZwwww
6666\\\\zzzzZZZZaaaa:::: ����ZZZZ[[[[::::
Z(W!�z‰ÜÆË{mz9ÅeöÆnZEwƒX6\zZaB@*ìXZkÅŠzZlx÷X

$½541¹ÿ
G
E

G6\zZa (i)

é6\zZa (ii)

$$$$»»»»44441111¹¹¹¹ÿÿÿÿ
EEEE

GGGG6666\\\\zzzzZZZZaaaa

$$$$½½½½555544441111¹¹¹¹ÿÿÿÿ
GGGG
EEEE

GGGG6666\\\\zzzzZZZZaaaa::::
J-ÆzMÅeöÅY$ËìX 0.1s

$½541¹ÿ
G
E

G6\zZaÅæŠÐÁZiÁ
ZZZZEEEEwwww»»»»§§§§iiii::::

$½541¹ÿ
G
E

G6\zZaÃe!Š¶ÆnZq-**[ñ�ŠƒCìXZkÆ´z{ZÐ`ä
gz1ZzgŠz!*g{ÃL™äÆnÅÎƒ@*ìX`äÆnÅZq-!*gŠ!*c*Y@*ìXŠzu~!*gŠ!*ä
6,tguYCìZ#āŠ~!*gŠ!*ä6,ZkÅÎð#6,zZ:WYCìX
eeeé́́́6666\\\\zzzzZZZZaaaa::::

0.01sª §8gR,~~¬xZEwƒäzZàé6\zZaÐz‰ÜÆÎz,C

J-ÆzMÅeöÅY$ËìX

eeeé́́́6666\\\\zzzzZZZZaaaa

ZZZZEEEEwwww»»»»§§§§iiii::::
‰„6g&̂6\ÅŠ!*c*Y@*ìXé6\zZa¦/gäzZáz‰ÜÃªCÙ™äÆ

n^7,CìX�46g&̂6\ÅŠz!*g{Š!*c*Y@*ìtguYCìZzgz‰ÜÆ6g^Zzg6\
ÆŠgxãz9ÃªCÙ™CìXZ#āg~ÃLÅÐZÐ#zZà(6,Ñc*Y@*ìX

::::eeee››››YYYYggggÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì????ZZZZkkkkÆÆÆÆZZZZEEEEwwww»»»»§§§§iiiiÒÒÒÒyyyy™™™™,,,,XXXX 1.16 ÎÎÎÎZZZZwwww
eeee››››YYYYgggg:::: ����ZZZZ[[[[::::

e›YgZq-ŠgzŠZgj»YgìT6,Bßi~¶K**]ÑƒD÷XtâO]ZzggLZ�x»
zZCxâLÆnZEwHY@*ìX

jjjjcccc****ÑÑÑÑ8888ÆÆÆÆZZZZkkkkYYYYgggg6666,,,,6666....5555éééé XXXX
EEEEððððÆÆÆÆggggccccBBBB¢¢¢¢aaaa~~~~ŠŠŠŠggggZZZZ‘‘‘‘ƒƒƒƒDDDD÷÷÷÷XXXX ‚‚‚‚||||####::::

BßJ-RöÆƒD÷X 2500 BßÐ 100 e›Yg ZZZZEEEEÑÑÑÑ]]]]::::

tâùc*0*ƒegZâYÆzZCxÅeöÆnZEwƒD÷X (i)

tâù~**i5+k,ZâYÆzZCxÅeöÆnÌZEwƒD÷X (ii)

eeeeöööö»»»»§§§§iiii::::
e›YgÃZEw™Dz‰ÜËûZgR6,ÀŠUǵecXZq-e›YgkXZÐö6,ÀŠUgÚXZk~â^™,Â0*ãÅRÍÑð

~ƒÏXic*Š{F,âO]~hàRÅÍÑðnÅ§sƒCìXZ#ā0*g})%™~(ÅÍÑðZz6,Å§sƒCìXYg~âùÅRÃâ^
(~Š3c*ŠHìXWçYg~âùÅRÐ—gÄ™âùÅRÃâ^™** b ™ä»9§iWçÃZâ„—~6,ǵì�hàRÅìX6ā̂)

~Š3c*ŠHìXZ¤/WçâùÅRÐ—ƒÏÂÏ6,âùÅR—ªCÙƒÏXZÏ§bWçâùÅRÐnƒÏÂâù (a) Šg„7ìX6ā̂

ÅRZÝ—~ÐÁªCÙƒÏX
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ŠŠŠŠgggg„„„„qqqqªªªª (b) ßßßßqqqqªªªª (a)

WçâùÅRÐ—ƒä6,âù»zZCxâ™̂ä»ß§iX (a)

WçâùÅRÆ)z~gÄ™âù»zZCxâ^™ä»Šg„§iX (b)

ËËËË""""eeeeÀÀÀÀ̂̂̂̂kkkkŸŸŸŸÆÆÆÆzzzzZZZZCCCCxxxxÅÅÅÅeeeeöööö::::
e›YgÐ0*ã~ez[YäzZágLÐËÌ^Æ̂kŸ»zZCx¥xHYYìXW�Zq-ßÆ•}»zZCx¥x

â^<X̂kÚ)ß(ÃŠJÐÐ!*0+ÛXZÐYg~eZa (Vi ) ™,XÏzZÑZq-e›YgkXZk~ñ�Š0*ã»Z’ZðzZCx
ƒÇX (Vf-Vi) â^<X:̂kŸ»zZCx (Vf) ŒVJ-ātåîg6,0*ã~ez[YñXYg~ñ�Š0*ã»Wy~zZCx

::::ZZZZëëëëyyyyÎÎÎÎVVVV6666,,,,ââââ^̂̂̂KKKKXXXX 1.17 ÎÎÎÎZZZZwwww
ZZZZëëëëyyyyÐÐÐÐ:::: ����ZZZZ[[[[::::

ËÌlZg~Šg„¥xyÐZzgZyÐÝŠZN§s»ªgc*‡uy�ZkÆZëyÐBD÷XtËÌeöÅ
ˆlZgÆ!*ÇŠg„ƒäÃªCÙ™D÷X
eeeeööööÅÅÅÅŠŠŠŠgggg44446666,,,,ZZZZWWWW,,,,ZZZZ0000++++ZZZZiiiiƒƒƒƒEEEEZZZZááááúúúúZZZZïïïï::::

ËAlZgÅeöÆ!*ÇŠg„ƒä»Z®gqgzfsúZï6,ìX
K‰x@Z]Å®ZŠ (iii) x@{™EZáÅ'g] (ii) eö™äzZáW!Åp! (i)

Zq-e›¯ÐZq-„Â[Å&ZM×VqÝƒNXXÆ}òŠg`fs÷X VVVVwwww::::
‡uy�ìX 8 Šg„¥x² 1 Zk~ZëyÐŠz÷Xy�  :18 cm           (i)

‡uy�ìX 4 ŠzâV¥xZ#ā 8 Zzg 1 Zk~ZëyÐ&÷  :18.4 cm       (ii)

ZëyÐ7Yè¢agZeÐàˆeö 5 Zzg 2 ª‡uy�ìX 4 ŠzâV¥xZ#ā 8 Zzg 1 Zk~ZëyÐ&÷X  :18.425 cm (iii)

ZyyÎVÃx7¯CX
ZZZZëëëëyyyyÐÐÐÐ¥¥¥¥xxxx™™™™ääääÆÆÆÆZZZZßßßßwwww::::

**yik,zyÐåZëƒD÷X (i)

ŠzZëyÎVÆŠgxyñ�ŠÓx#ZëƒD÷X (ii)

Z(g~z~ŠZN§s»Wy~#ÌZëìX (iii)

!*N§sÆz{Óx#�Z(gt~(6,™äÆnŠg`KYD÷Zë7ƒDX (iv)

z{ÓxZ°ZŠXÆZ!x6,Zq-c*ic*Š{#ƒVt#ZëƒÌMh÷Zzg7ÌZyßgÂV~tzZã7ƒ@*āÃy‚#£x»ç™@*ìZzg (v)

Ã̈Keö»zìXZ+ßg]~lZgÃ‚&4543¨ë
J

G
EH

G
EâŸ~Òy™äÐZy»çHYYìX

~&ZëyÐ÷X ::::275     (ii) ~ŠzZëyÐ÷X ::::27 (i) VVVVwwww::::
~0*õZëyÐ÷X :275.00 (iv) ~egZëyÐ÷X ::::2705 (iii)
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~ŠzZëyÐ÷X ::::0.027  (vi) ~Zq-Zëy�ìX ::::0.03 (v)

§§§§8888ggggRRRR,,,,~~~~~~~~ññññ����ŠŠŠŠ™™™™õõõõWWWWÑÑÑÑ]]]]
jwÅ§8gR,~~Šg`fsWÑ]»ƒ**¢zg~ìX

WvOä»W! (ii) Ãh}ŠZy (i)

�Û†Zi+… (iv) Wv•»ZÑgx (iii)

WvuäzZÑê (vi) ge$Zzg0*ãÅ!*¤8V (v)

ZZZZ((((gggg~~~~ZZZZ°°°°ZZZZŠŠŠŠÃÃÃÃggggZZZZƒƒƒƒ&&&&++++™™™™ääääÆÆÆÆ̧̧̧̧ZZZZ°°°°ÒÒÒÒyyyy™™™™,,,,XXXX  ::::þþþþ1.18 ÎÎÎÎZZZZwwww
ZZZZ((((gggg~~~~ZZZZ°°°°ZZZZŠŠŠŠÃÃÃÃggggZZZZƒƒƒƒ&&&&++++™™™™********:::: ����ZZZZ[[[[::::

Ãgh™!*¹g{Yä 3~1.943 ÐÁƒÂZÐghŠ£XZk§bŠ�‰°Š~ZëyÎVÅ®ZŠÁg{YñÏX† 5 Z¤/Wy~y� (i)

ìT~&yÐZë÷X 1.94 zZÑy�
»ZŸ†<XZk§b°Š~ZëyÎVÅ®ZŠÌÁƒYñÏX† 1 Ðic*Š{ƒÂZkÆ!*NY+$zZáyÐ~ 5 Z¤/Wy~y� (ii)

ƒÇX 1.5 gZƒ&+™ä6, 1.47

ƒÇX 1.4 ÌgZƒ&+™ä6, 1.45 ƒÇXZ#ā 1.4 gZƒ&+™ä6, 1.35 ƒÂZÐŒÛRñ°Š~$+wŠ,X† 5 Z¤/Wy~y� (iii)
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ÚÚÚÚ%%%%^̂̂̂ÖÖÖÖnnnn6666
^̂̂̂~~~~ññññ����ŠŠŠŠzzzzggggœœœœµµµµ5555ÒÒÒÒ2222....çççç GGGGGGGGFFFFiiii~~~~̂̂̂̂kkkkYYYYgggg»»»»eeeeZZZZcccc****¢¢¢¢aaaa¥¥¥¥xxxx™™™™,,,,XXXX  ::::1 VVVVwwww

zzzzggggœœœœµµµµ5555ÒÒÒÒ2222....çççç GGGGGGGGFFFFiiiiÆÆÆÆÛÛÛÛzzzzãããã„„„„zzzzVVVVÆÆÆÆŠŠŠŠggggxxxxyyyygggg3333ŠŠŠŠHHHHYYYYgggg

(b)

iiii::::
ÃÃÃÃgggg½½½½:::: iiiikkkk,,,,zzzz

~Š3ðˆìX (b) zgœµ5Ò2.ç GGFiÆ„zVÃÈ™ä6,zgœÏÐqÝƒEZà7iĉ              

}Ïgi+8- = 0.0 cm

}ÏÐYzZÑzgœÏ»Šgz = 7div

zgœÏgi+8-       =  7 × 0.01 cm     

= 0.07 cm

(Z.E) ik,zZk,g = 0.0 cm + 0.07 cm          

= + 0.07 cm         

(Z.C) ik,zÃg½ = -0.07 cm           

Z#Šc*ŠHYgzgœµ5Ò2.ç GGFiÆ„zV~g3ŠHX YYYYgggg»»»»eeeeZZZZcccc****¢¢¢¢aaaa::::
}Ïgi+8-    =    2.2 cm        

}ÏÐYzZÑzgœÏ»Šgz    =      6 div      

zgœÏÅgi+8-    = 6 × 0.0 1cm         

= 0.06 cm               

Š�‰Yg»x@ZCeZc*¢a     = 2.2 + 0.06 cm      

= 2.26 cm               

Š�‰Yg»Šg„eZc*¢a = 2.26 cm - 0.07 cm

= 2.19 cm               

v¢aìX 2.19 :zgœµ5Ò2.ç GGFiÅæŠÐŠ�‰Yg»Šg„eZc*¢a

::::hhhh----ßßßßÅÅÅÅææææŠŠŠŠÐÐÐÐËËËË@@@@****gggg»»»»eeeeZZZZcccc****¢¢¢¢aaaa¥¥¥¥xxxx<<<<XXXX 2 VVVVwwww
Š~ˆ@*g»eZc*¢aŠg`fs§iÐ¥xHYYìX iiii::::
g+Bï

G
FHÃ̄uzZ,̂ƒ�ŒVJ-ā¶wÔSÐW™ïYñX (i)

ik,zZk,g¥x™äÆa}ÏZzgu°ÏÅgi+8-â^<Zzgik,zZk,gÅæŠÐik,zÃg½¥x<X (ii)

h-ßÆg+Bï
G

FHÃZA¯uzZ,̂ƒ™SZzg¶wÆŠgxyñ�ŠÜÃÅBXZ[g+Bï
G

FHÃzZ:ƒ�@*ā@*g¶wZzgSÆŠgxy3,ò (iii)

ÐŠ[YñX
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hhhh----ßßßßÅÅÅÅææææŠŠŠŠÐÐÐÐËËËË@@@@****gggg»»»»eeeeZZZZcccc****¢¢¢¢aaaa¥¥¥¥xxxx™™™™********

Š~ˆ@*g»eZc*¢a¥x™äÆah-ßÅ}ÏZzgu°ÏÅgi+8-â^<X (iv)

ik,zÃg½ÆZ:tÐ@*g»Šg„eZc*¢a¥x<X (v)

%ÖVÃŠCÙZN@*ā@*g»Zz‰eZc*¢a¥xHYnX (v) Zzg (iv)Ô(iii) @*gÆZ£â]6, (vi)

iiiikkkk,,,,zzzzÃÃÃÃgggg½½½½::::
hhhh----ßßßß»»»»iiiikkkk,,,,zzzzZZZZkkkk,,,,gggg

}Ïgi+8-   =    0 mm      

u°Ïgi+8-    =    24 × 0.01 mm

h-ß»ik,zZk,g  = 0 mm + 0.24 mm  

=    + 0.24 mm    

(Z.C) ik,zÃg½   =    - 0.24 mm     

}Ïgi+8-    =    1 mm     

Z#@*g¶wZzgSÆŠgxy3,òÐŠ!ƒðƒX     

u°Ï6,Šg�VÅ®ZŠ    = 85 ŠgZ             

u°ÏÅgi+8-   = 85 × 0.01 mm      

=   0.85 mm             

Š~ˆ@*g»x@ZCeZc*¢a =   1 mm + 0.85 mm

= 1.85 mm               

Š~ˆ@*g»o”{eZc*¢a    =   1.85 mm - 0.24 mm 

           = 1.61 mm               

ììììXXXX 1.61 mm ::::ŠŠŠŠ~~~~ˆ̂̂̂@@@@****gggg»»»»oooo””””{{{{eeeeZZZZcccc****¢¢¢¢aaaa
::::‚‚‚‚ÛÛÛÛppppääääÅÅÅÅææææŠŠŠŠÐÐÐÐZZZZqqqq----ggggLLLLßßßßÆÆÆÆ••••}}}}»»»»ââââkkkk¥¥¥¥xxxx<<<<XXXX 3 VVVVwwww

Š~ˆÚ»âk¥x™äÆaŠg`fsZŠZâ]<X !!!!����ZZZZ[[[[::::
äÆPÃgxÃCw™äÆaC#h-iÃ&Ð.ï FEÑíÅæŠÐZi+¡<X (i)

Ã̄uzẐ,‚~ƒ™ÓÃW×Ð—<XÓÆ)gzV6,ñ�ŠáZiy™äzZáh-iÅæŠÐÎð (arresting knob) Zg$h45ë GHEY**[ (ii)

Ã#6,Ñ�X
Zg$h45ë GHEY**[ÃzZ:ƒ™ÓÃzZ:–gzV6,gÚXŠc*ŠHß»•Z)Ú(!*N÷}~gOX (iii)

~Ðoƒ£g~âkŠZN÷}~gÚXÓÃZV�XZ¤/Îð#6,:ƒÂÓzZ:gÚX (weight box) zf$… (iv)

Z[ŠZN÷}~ñ�Š£g~âk~oƒgŠz$+w<@*āÎðÓ—™äÅßg]~#6,guYñX (v)

ŠZN÷}~ñ�Š£g~âkâ^<XZ[ƒ»ù·!*N÷}~ñ�ŠÚÆâkÆ)z~ƒÇX (vi)
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ŠŠŠŠgggg`̀̀̀ffffssssZZZZ°°°°ZZZZŠŠŠŠ~~~~ZZZZëëëëyyyyÎÎÎÎVVVVÅÅÅÅ®®®®ZZZZŠŠŠŠ¥¥¥¥xxxx<<<<ZZZZzzzzggggZZZZ7777‚‚‚‚&&&&4444555544443333¨̈̈̈ëëëë
JJJJ

GGGG
EEEEHHHH

GGGG
EEEEââââŸŸŸŸ~~~~ÌÌÌÌÒÒÒÒyyyy<<<<XXXX   ::::4 VVVVwwww

(a) 100.8 s (b) 0.00580 km (c) 210.0 g

iiii::::
ŠgZ!*NáYD÷X 2 ìXZk°ŠÃ‚&4543¨ë

J
G
EH

G
EâŸ~™ÆaëZ(gtÃ 4 egzVyÐZë÷X:ZëyÎVÅ®ZŠ (a)

100.8 s = 1.008 ×××× 102  s ::::::::
ZzgWy~#X‚&4543¨ë

J
G
EH

G
EâŸ~ 8,5 ìXª 3 #Zë7÷XtZëyÎVÆ£x»ç™D÷XZk~ZëyÎVÅ®ZŠ 2¬ (b)

ŠgZŠZNáYD÷X: 3 ™ÆaëZ(gtÃ
0.00580 km = 5.80 ×10

-3 
km

ìX‚&4543¨ë
J

G
EH

G
EâŸ 4 »Šgxã#ÌZë÷XZk§bZëyÎVÅ®ZŠ 1 Wy~#ZëìXYèZ(gtÆˆ~W@*ìXWy~#Zzg (c)

ŠgZ!*NáYD÷X: 2 ~™ÆaëZ(gtÃ
210.0 g = 2.100 × 10

2 
g
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ÚÚÚÚ����ÏÏÏÏoooo‰‰‰‰çççç]]]]ŸŸŸŸllll
qqqqggggzzzzffffssssllllZZZZggggzzzzVVVVÃÃÃÃ6666,,,,~~~~¡¡¡¡½½½½llllçççç

EEEE
EEEEÅÅÅÅææææŠŠŠŠÐÐÐÐªªªªCCCCÙÙÙÙ™™™™,,,,XXXX ::::1.1

(a) 5000 g

= 5 × 1000 g

= 5 × 103 g    (103 g = 1 kg)

= 5 kg

(b) 2 000 000 W

= 2 × 106 W   (106  W = 1 MW)

= 2 MW

(c) 52 × 10-10 kg

= 52 × 10-10× 103g

= 52 × 10-10+3g

= 52×10-7g

= 5.2 × 10+1 × 10-7 g

= 5.2× 10-6 g   (10-6  g = 1 g)

= 5.2 µ g

(d) 225 × 10-8 s

= 225 × 10-8 s

= 225 × 10-6× 10-2 s

= 2.25 × 102 × 10-6 × 10-2 s

= 2.25× 10-6 s   (10-6 s = 1µs)

= 2.25 µs

6666,,,,~~~~¡¡¡¡½½½½llllçççç
EEEE

EEEEââââMMMMzzzzÔÔÔÔqqqqZZZZzzzzgggg²²²²»»»»WWWW::::~~~~HHHHmmmmììììXXXX ::::1.2
Solution:

We know that

ZâMz   =  1µ = 10-3 × 10-3 = 10-6

Z&43ð G
EE
    =   1n = 10-6 × 10-3 = 10-9

Z²    =   1P = 10-9 × 10-3 = 10-12

~~~~¥¥¥¥xxxx™™™™,,,,XXXX nms-1 ÅÅÅÅÑÑÑÑbbbbÐÐÐÐ((((,,,,____÷÷÷÷XXXXZZZZyyyyÆÆÆÆ((((,,,,""""ÅÅÅÅÑÑÑÑbbbb 1 mm WWWW\\\\ÆÆÆÆ!!!!****wwwwggggzzzziiiiZZZZ:::: :1.3

Given Data:

!*w(,"ÅÑb =

to find:

  ~!*w(,"ÅÑb nms-1=    ?

Solution:       

            !*w(,"ÅÑb =  1 day = 60 × 60 × 24 = 86400 S

!*w(,"ÅÑb  =  ms-1

                           = 1.157 × 10-8 ms-1  

       = 11.57 × 10
-1
 × 10-8 ms-1

       = 11.57 × 10-9 ms-1                 

   ~!*w(,"ÅÑb nms-1 = 11.57 nms-1                         
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ŠŠŠŠgggg̀`̀̀ffffssssÃÃÃÃœœœœggggeeeeÃÃÃÃggggxxxx~~~~KKKKXXXX ::::1.4
(a)  1168 × 10-27

Solution:

= 1.168 × 103 × 10-27

= 1.168 × 10-24

(b)  32 × 105

Solution:

= 3.2 × 101 × 105

= 3.2 × 106

(c)   725 × 10-5kg

Solution:

= 7.25 × 102 × 10-5 × 103g

= 7.25 × 105 × 10-5g

= 7.25 g

(d)  0.02 × 10-8

Solution:

= 2 × 10-2 ×10-8

= 2 × 10-10

qqqqggggzzzzffffssssllllZZZZggggzzzzVVVVÃÃÃÃœœœœggggeeeeÃÃÃÃggggxxxxKKKKXXXX ::::1.5
(a)  6400 km

Solution:

= 6.4 × 103 km

(b)  380000km

Solution:

= 3.8 × 105 km

(c)     300,000,000 ms-1

Solution:

= 3 × 108 ms-1

Zq-Šy~²iÅ®ZŠ  (d)

 Solution:

Šy~²i  1 = 1 × 24 × 60 × 60

= 86400 s

= 8.64 × 104 s

zzzzggggœœœœµµµµ5555ÒÒÒÒ2222....çççç GGGGGGGGFFFFiiii»»»»„„„„ZZZZÈÈÈÈ™™™™ääää6666,,,,zzzzggggœœœœÏÏÏÏ»»»»iiiikkkk,,,,zzzz}}}}ÏÏÏÏÆÆÆÆiiiikkkk,,,,zzzzÆÆÆÆŠŠŠŠZZZZNNNNYYYY++++$$$$ZZZZkkkk§§§§bbbbììììāāāāZZZZkkkk»»»»aaaaååååŠŠŠŠggggzzzz}}}}ÏÏÏÏÆÆÆÆËËËËZZZZqqqq----ŠŠŠŠggggZZZZÆÆÆÆ‚‚‚‚tttt   ::::1.6
ªªªªCCCCÙÙÙÙƒƒƒƒ@@@@****ììììXXXXzzzzggggœœœœµµµµ5555ÒÒÒÒ2222....çççç GGGGGGGGFFFFiiii»»»»iiiikkkk,,,,zzzzZZZZkkkk,,,,ggggZZZZzzzzggggiiiikkkk,,,,zzzzÃÃÃÃgggg½½½½¥¥¥¥xxxx™™™™,,,,XXXX

Given data:

 }ÏÐYzZÑzgœÏ»Šgz  = n =  4th

to find:

Z.E = ?

Z.C = ?

Solution:

we know that

 }ÏÐYzZÑzgœÏ»Šgz  = n =  4th

zgœÏ6,gi+8-    =  n × L.C 

zgœÏ6,gi+8-    =  4 × 0.01 cm

   = 0.04  cm

(Z.E) ik,zZk,g    = + 0.04 cm

(Z.C) ik,zÃg½   = -0.04 cm

ììììXXXXZZZZkkkk»»»»ÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$HHHHìììì???? 0.5 mm ŠŠŠŠggggZZZZ÷÷÷÷hhhh----ßßßßÅÅÅÅ4444 50 ZZZZqqqq----hhhh----ßßßßÅÅÅÅuuuu°°°°ÏÏÏÏ6666,,,, :1.7

Given Data:

u°Ï6,ŠgZ   = 50

4   = 0.5 mm

            

to find:

É4iï GH»ƒ.$ (L.C)   =    ?
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Solution:

L.C=

L.C = 0.01 mm

L.C = 0.01 = 0.01 cm

ììììXXXX 3 ŠŠŠŠgggg`̀̀̀ffffssssÁÁÁÁllllZZZZggggzzzzVVVV~~~~ZZZZëëëëyyyyÎÎÎÎVVVVÅÅÅÅ®®®®ZZZZŠŠŠŠ ::::1.8
(a) 3.0066 m (b) 0.00309 kg (c) 5.05 × 10-27 kg  (d) 301.0 s

iiii::::
~0*õZëyÐ÷X 3.0066 m (i)

~&ZëyÐ÷X 0.00309 kg (ii)

~&ZëyÐ÷X 5.05 ×××× 10
-27 kg (iii)

~egZëyÐ÷X 301.0 s (iv)

~~~~ZZZZëëëëyyyyÎÎÎÎVVVVÅÅÅÅ®®®®ZZZZŠŠŠŠ&&&&ììììXXXX (c) ZZZZzzzzgggg (b) ::::
qqqqggggzzzzffffsssseeeeUUUUVVVV~~~~ZZZZëëëëyyyyÐÐÐÐÄÄÄÄ÷÷÷÷???? ::::1.9

(a) 1.009 m

ìX 4 ZëyÎVÅ®ZŠ             
(b) 0.00450 kg

ZëyÎVÅ®ZŠ&ìX
(c) 1.66 ×××× 10

-27kg

ZëyÎVÅ®ZŠ&ìX
(d) 2001 s

ZëyÎVÅ®ZŠegìX
aaaahhhhZZZZììììXXXXZZZZkkkk»»»»ZZZZkkkk,,,,cccc****ZZZZëëëëyyyyÎÎÎÎVVVVÅÅÅÅëëëëwwww®®®®ZZZZŠŠŠŠ¥¥¥¥xxxx™™™™,,,,XXXX 5.4 cm MMMMZZZZzzzzgggg 6.7 cm eeee<<<<ggggTTTT ::::1.10

Given Data:        

Mð (L)= 6.7 cm 

ahZð (W) = 5.4 cm

to find:   

  Zk,c*(A)  = ?         

Solution:

A = L × W      

A= 6.7 cm × 5.4 cm      

A= 36.18 cm2                  

A= 36 cm2         
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‰‰‰‰çççç]]]]ŸŸŸŸllllÒÒÒÒ1111qqqqçççç]]]]eeee^̂̂̂llll ÚÚÚÚííííjjjj’’’’††††

???? ããããCCCCŠŠŠŠ~~~~llllZZZZggggzzzzVVVVZZZZzzzzggggââââppppffffllllZZZZggggzzzzVVVV~~~~HHHH����ÛÛÛÛttttìììì XXXX1
ââââppppffffllllZZZZgggg,,,, ããããCCCCŠŠŠŠ~~~~llllZZZZgggg,,,, ����ZZZZ[[[[::::

z{lZg,�ãCŠ~lZgzVÐZ~.ÅYC÷ (i)

âpflZg,BC÷X
}:Zk,c*ÔzZCxÔêÔ̄gkÔzguÔZ3,Y (ii)

z{lZg,XÅãCŠ6,Šzu~lZg,Z~.ÅYN (i)

ãCŠ~lZg,BC÷X
}:MðÔâkÔz‰ÜZ¼u™.$Ô/ZX (ii)

ŠŠŠŠgggg`̀̀̀ffffssss~~~~ÐÐÐÐããããCCCCŠŠŠŠ~~~~----ÛÛÛÛÅÅÅÅ¶¶¶¶KKKK0000++++„„„„™™™™,,,,XXXX����wwwwÔÔÔÔEEEEHHHHÔÔÔÔ³³³³¤¤¤¤////ZZZZxxxxÔÔÔÔCCCCÙÙÙÙuuuu,,,,ÔÔÔÔññññwwwwÔÔÔÔZZZZ''''))))44442222....çççç GGGGFFFFGGGG
JJJJÔÔÔÔ¢¢¢¢aaaaÔÔÔÔúúúúyyyyÔÔÔÔÃÃÃÃÅÅÅÅ....ïïïïEEEEÔÔÔÔzzzzZZZZ^̂̂̂XXXX XXXX2

Šg`!*Ñ-Û~ÐãCŠ~-ÛŠg`fs÷X ����ZZZZ[[[[::::
Z')42.ç GFG

J
(iii) ñw (ii) ³¤/Zx (i)

úy (v) ¢a (iv)

ŠŠŠŠgggg`̀̀̀ffffssssââââppppffffllllZZZZgggg,,,,ÁÁÁÁllllZZZZggggzzzzVVVVÐÐÐÐZZZZ~~~~....ÅÅÅÅ̂ˆ̂̂÷÷÷÷???? XXXX3
zgu (d) ¯gk (c) zZCx (b) ê (a)

êêêê:::: (a) ����ZZZZ[[[[::::

zZCx = Zz™ð<ahZð<Mð : zzzzZZZZCCCCxxxx (b)

¯gk = Z&½hÎæ
Gc<âk : ¯̄̄̄ggggkkkk (c)

zgu = Ã,<¯gk zzzzgggguuuu:::: (d)

ZZZZKKKK////»»»»ZZZZ0000++++ZZZZiiii{{{{²²²²iiii~~~~CCCC����XXXX XXXX4
�ÛnH/   = 14 ‚w    ����ZZZZ[[[[::::
‚w 1 = 365 Šy       

= 14 × 365 

= 5110 Šy  

Zq-Šy~²iÅ®ZŠ   = 1 × 24 × 60 × 60           

= 86400 s                   

²i~/ = 5110 × 86400                        

²i~/ = 441504000 s                           

²i~/  = 4.41 × 108 s             

----ÛÛÛÛääääHHHH™™™™ŠŠŠŠZZZZggggZZZZŠŠŠŠZZZZHHHHìììì???? SI ‚‚‚‚bbbbÅÅÅÅFFFF,,,,¹¹¹¹~~~~ XXXX5
-Ûä¹Zë™ŠZgZŠZHìXZkÐ…Z-ÛÃKZzgŠzu}-ÛÆ‚BZkÆm»è¸ìXZkÐ SI ‚bÅF,¹~ ����ZZZZ[[[[::::

eö~W‚ãƒðìX
zzzzggggœœœœÃÃÃÃŸŸŸŸÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì????cccc****zzzzggggœœœœµµµµ5555ÒÒÒÒ2222....çççç GGGGGGGGFFFFiiiiÆÆÆÆÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$ÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì???? XXXX6

B¢a»�Ûtƒ@*ìX&zgœ 0.1 zgœÃŸÃzgœµ5Ò2.ç GGFi»É4iï GH»ƒ.$Ìë÷X}ÏZzgzgœÏÆgL”VÆâÎ ����ZZZZ[[[[::::
µ5Ò2.ç GGFi»É4iï GH»ƒ.$c*zgœÃŸë÷X

ƒ@*ìX 0.01 cmc*0.1 mm zgœµ5Ò2.ç GGFi»É4iï GH»ƒ.$
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ËËËËeeee››››WWWW!!!!ÆÆÆÆiiiikkkk,,,,zzzzZZZZkkkk,,,,ggggÆÆÆÆ0000WWWW\\\\HHHHYYYY…………÷÷÷÷???? XXXX7
eö~z{ÁÐÁt�Ëe›W!~ƒ$ËìXik,zZk,gBCìX ZZZZ[[[[:::: ����
ik,zZk,gµÌƒYìXZzgtÌX (i)

Z¤/e›W!ZÝlZgÐic*Š{eö™}Âik,zZk,gµƒÇX (ii)

Z¤/e›W!ZÝlZgÐÁeö™}Âik,zZk,gtƒÇX (iii)

eeee››››WWWWÑÑÑÑ]]]]~~~~iiiikkkk,,,,zzzzZZZZkkkk,,,,gggg»»»»ZZZZEEEEwwwwYYYYVVVV¢¢¢¢zzzzgggg~~~~ìììì???? XXXX8
e›WÑ]~ik,zZk,g»ZEwZyWÑ]ÐZ•ðŠg„eöqÝ™äÆaHY@*ìXik,zZk,gÆZEwÐik,zÃg½Æ [[[[:::: ����ZZZZ

fg)eö~t»Zky!*Ç»HYYìX
6666\\\\zzzzZZZZaaaaHHHHƒƒƒƒCCCCìììì????§§§§8888ggggRRRR,,,,~~~~~~~~ZZZZEEEEwwwwƒƒƒƒääääzzzzZZZZàààà$$$$½½½½555544441111¹¹¹¹ÿÿÿÿ

GGGG
EEEE

GGGG6666\\\\zzzzZZZZaaaa»»»»ÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$HHHHƒƒƒƒ@@@@****ìììì???? XXXX9
Z(W!�z‰ÜÆË{mz9ÅeöÆnZEwƒX6\zZaB@*ìX§8gR,~~ZEwƒäzZà$½541¹ÿ

G
E

G6\zZa»É4iï GH ����ZZZZ[[[[::::
ìX 0.01 sec »ƒ.$

…………zzzz‰‰‰‰ÜÜÜÜÆÆÆÆZZZZ••••ðððð¾¾¾¾zzzz²²²²VVVVÃÃÃÃââââLLLLÅÅÅÅ¢¢¢¢zzzzgggg]]]]YYYYVVVV7777,,,,CCCCìììì???? XXXX10
]~¹ÐŠgCZzg¡¦úZïCÙz‰ÜƒgìƒD÷XZy~Ð¼zZu]z‰ÜÆ¹gLŠzgZ6~ øg~»Ñ ����ZZZZ[[[[::::

ƒD÷XZyzZu]»z‰Üâ^™äÆn…z‰ÜÆZ•ð¾z²VÃâLÅ¢zg]7,CìXc*9eöÆnëz‰ÜÆ
Z•ð¾z²VÃâí÷X

ËËËËeeeeöööö~~~~ZZZZëëëëyyyyÎÎÎÎVVVVÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì???? XXXX11
ËlZg~Šg„¥xyÐZzgZyÐÝŠZN§s»ªgc*‡uy�ZkÆZëyÐBD÷XtËÌeöÅˆ ����ZZZZ[[[[::::

lZgÆ!*ÇŠg„ƒäÃªCÙ™D÷X
ËËËËââââ8888̂̂̂̂llllZZZZggggÆÆÆÆ!!!!****ÇÇÇÇŠŠŠŠgggg„„„„ƒƒƒƒääää»»»»ZZZZkkkk~~~~ññññ����ŠŠŠŠZZZZëëëëyyyyÎÎÎÎVVVVÐÐÐÐHHHHmmmmìììì???? XXXX12
ËÌlZg~ñ�ŠZëyÎVÅ®ZŠZklZgÅŠg4»ç™CìXlZg~ZëyÎVÅ®ZŠ(,"ÐZklZgÅŠg4»Zky ����ZZZZ[[[[::::
(,kYñÇX
ZZZZhhhhggggzzzzzzzzZZZZHHHHìììì???? XXXX13
ZhgzzZ»Ñ]~ñ�ŠZg1V¯Ò5½n.ç GGE~ÐZq-çìX ����ZZZZ[[[[::::

ëëëë‚‚‚‚ÛÛÛÛ¾¾¾¾»»»»____····YYYYVVVV™™™™DDDD÷÷÷÷???? XXXX14
øg}ZgŠ¤/ŠƒäzZáÓx‚ÛpúZïÃKÆaë‚Û¾»_·™D÷X ����ZZZZ[[[[::::

8888llllZZZZggggzzzzVVVVÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì???? XXXX15
Óx‡.ÞeölZg,8lZg,BC÷X†MðÔz‰ÜÔ/Zz){X �Z[:

8888llllZZZZggggzzzzVVVVÅÅÅÅSSSS::::]]]]KKKKXXXX XXXX16
8lZgzVÅægzfsŠzS:]÷X �Z[:

8lZg»-.$T~ZÐâxYnX (ii) 8lZgÅ°Š~7 (i)

‚‚‚‚ÛÛÛÛ¾¾¾¾ÅÅÅÅ°°°°pppp<<<<XXXX XXXX17
‚bÅz{÷ácT~âŠ{ÔZ3,YZzgZyÆŠgxy!*bm»_·HY@*ì‚Û¾BCìX ����ZZZZ[[[[::::
‚‚‚‚ÛÛÛÛ¾¾¾¾ÅÅÅÅ0000****õõõõ÷÷÷÷ááááppppVVVVÆÆÆÆ********xxxxCCCCNNNNXXXX XXXX18
‚Û¾Å÷ápVÆ**xŠg`fs÷X ����ZZZZ[[[[::::

æ‚Û¾ (iii) Z¼z!5»42.ç G
YE

GHEx (ii) Ä (i)
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WzZi (vi) ZN*î‚Û¾ (v) wZg] (vi)

öiâ‚Û¾ (ix) gzÝ (viii) EÄ‚Û¾ (vii)

$$$$»»»»44445555½½½½
øøøø

GGGG
EEEE

ÅÅÅÅ°°°°ppppKKKKXXXX XXXX19

‚Û¾Åz{÷ácT~Z�xÅw•ÆZW,Z]Zzgz�;]»_·HYn$»45½
ø

G
E

BCìX �Z[:

wwwwZZZZgggg]]]]ÅÅÅÅ°°°°ppppKKKKXXXX XXXX20

‚Û¾Åz{÷ácT~wZg]Åâ:ÔZkÆZW,Z]ZzgZÙwwZg]»_·HYñÔwZg]BCìX �Z[:

WWWWzzzzZZZZiiiiÅÅÅÅ°°°°ppppKKKKXXXX XXXX21

‚Û¾Åz{÷ácT~WzZiÅØzVÆ8UƒVÔZyÅaZöÔpZmZzgZ:t»_·HY@*ìXWzZiBCìX �Z[:

ggggzzzzÝÝÝÝ))))yyyycccc****]]]]((((ÅÅÅÅ°°°°ppppKKKKXXXX XXXX22

‚Û¾Åz{÷ácT~gzÝÆ8UƒVZzgZkÆpZm»_·HY@*ìX2Zk~yòWÑ]Æ§i»gZzgZEw»Y,̂{Ì1Y@* �Z[:

ìXgzÝBCìX

ZZZZ¼¼¼¼zzzz!!!!5555»»»»44442222....çççç GGGG
YYYYEEEE

GGGGHHHHEEEExxxxÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì???? XXXX23

‚Û¾Åz{÷ácT~‚ÁZzgÃuegbÔZyÆZW,Z]ZzgZyÆ!5»42.ç G
YE

GHExÆ‚B©]»_·HY@*ìX �Z[:

ZZZZNNNN****îîîî‚‚‚‚ÛÛÛÛ¾¾¾¾ÅÅÅÅ°°°°ppppKKKKXXXX XXXX24

‚Û¾Åz{÷ácT~ZVÅ‚|#ZzgZkÆpZm»_·HY@*ìZN*î‚Û¾BCìX �Z[:

EEEEÄÄÄÄ‚‚‚‚ÛÛÛÛ¾¾¾¾ÅÅÅÅ°°°°ppppKKKKXXXX XXXX25

‚Û¾Åz{÷ácT~ZVÆEàðZzgZk~ñ�Š0*g<ÆpZmZzg§i¿»_·HY@*ìX �Z[:

ööööiiiiââââ‚‚‚‚ÛÛÛÛ¾¾¾¾ÅÅÅÅ°°°°ppppKKKKXXXX XXXX26

‚Û¾Åz{÷ácT~âŠ{ÅWÇ7-qªÅaZöZzgpZm6,cÅYCìXöi)‚Û¾BCìX �Z[:

ææææ‚‚‚‚ÛÛÛÛ¾¾¾¾ÅÅÅÅ°°°°ppppKKKKXXXX XXXX27

‚Û¾Åz{÷ácT~i}ÅZ0+gzã‚|#»_·HY@*ìX �Z[:

6666,,,,~~~~¡¡¡¡½½½½llllçççç
EEEE

EEEEÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì???? XXXX28

-ÛÆÑzq~ZŸ°îg6,‘YD÷XVwÆîg6,³Ôµ1ºé
Y

GÔ~z){X SI 6,~¡½lç
E

Ez{Z°ZŠc*wzs÷� ����ZZZZ[[[[::::

RRRR&&&&ÎÎÎÎææææ FFFFEEEEZZZZzzzzggggƒƒƒƒRRRR&&&&ÎÎÎÎææææ FFFFEEEEÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì???? XXXX29

Åt0*zgƒ 10 Åµ0*zgR>ÞZ#ā 10 Åoƒ0*zgÐ¢[c*„™ÆZk-.$Ãic*Š{c*ÁHYYìX 10c*10 Zq--.$Ã �Z[:

R>ÞBCìX
6666,,,,~~~~¡¡¡¡½½½½llllçççç

EEEE
EEEE»»»»ZZZZEEEEwwwwKKKKXXXX XXXX30
¼lZg,¹(,~c*¹gKƒC÷X6,~¡½lç

E
EÆfg)ZyÃ4§jÐ–ZzgŒYYìX �Z[:
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ZZZZÒÒÒÒZZZZEEEEwwwwƒƒƒƒääääzzzzZZZZáááá0000****õõõõ6666,,,,~~~~¡¡¡¡½½½½llllçççç
EEEE

EEEEÆÆÆÆ********xxxxKKKKXXXX XXXX31
ZÒZEwƒäzZá0*õ6,~¡½lç

E
EÆ**xŠg`fs÷X ����ZZZZ[[[[::::

B   (m) = 10-3

âMz  (µ) = 10-6

q    (n) = 10-9

³     (k) = 103

~    (M) = 106

zzzzggggœœœœµµµµ5555ÒÒÒÒ2222....çççç GGGGGGGGFFFFiiiiÆÆÆÆŠŠŠŠzzzz]]]]½½½½5555ÎÎÎÎææææ GGGGEEEEÆÆÆÆ********xxxxKKKKXXXX XXXX32
zgœµ5Ò2.ç GGFiÆqgzfsŠz]½5Îæ GE÷X �Z[:

zgœÏ (ii) }Ï (i)

hhhh----ßßßßHHHHììììZZZZzzzzggggZZZZÐÐÐÐYYYYVVVVZZZZEEEEwwwwHHHHYYYY@@@@****ììììXXXX XXXX33
h-ßZq-Z(W!ì&zgœµ5Ò2.ç GGFiÅ/Úic*Š{Šg4ÐgKgKMÇVÅeö¥x™äÆaZEwHY@*ìXZÐâMz �Z[:
£ah-ßÌë÷X
hhhh----ßßßßÅÅÅÅ4444ÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì???? XXXX34

Z&+¾ÑíÅ‚~Zq-6å™Dƒñ
(ā.5ÿ

G

EAÃ,ð™@*ìZkÃh-ßÅ4ë÷X �Z[:
‚‚‚‚ÛÛÛÛppppääääÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì???? XXXX35
Z(W!�§8gR,~~ZZlx»âk¥x™äÆaZEwƒ@*ì‚ÛpäB@*ìX �Z[:

ÃÃÃÃ‚‚‚‚""""555544443333¨̈̈̈ëëëë
JJJJ

GGGG
EEEEHHHHEEEEÃÃÃÃŸŸŸŸ~~~~ppppssss™™™™,,,,XXXX 0.000097 XXXX36

0.000097 = 9.7 × 10-5

ÃÃÃÃooooƒƒƒƒ6666,,,,~~~~¡¡¡¡½½½½llllçççç
EEEE

EEEE~~~~KKKKXXXX 0.0030 m XXXX37
0.0030 m = 3.0 × 10-3

10-3 m 

3.0 mm :

----....$$$$ZZZZzzzzgggg----ÛÛÛÛÆÆÆÆÄÄÄÄÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì???? XXXX38
Ë**¥xlZgÅeöÆnZEwƒEZà£g~lZgÃ-.$ë÷X -.$:

ãCŠ~Zzgâpf-ÛÆÃLÃÄWs-Ûë÷X ÄÄÄÄWWWWssss----ÛÛÛÛ::::
ÄÄÄÄZZZZÚÚÚÚDDDDWWWWssss----ÛÛÛÛÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì???? XXXX39

Y~ZziZyZzgeUV6,ck~Â{ŠHgƒ,¾w»Ð÷~àgHŠHX 1960 eö»!�Âx-Û»ZÚDÄB@*ìXZÐ �Z[:
‚‚‚‚ÛÛÛÛ¾¾¾¾»»»»ggggzzzziiii%%%%{{{{iiii0000++++ÏÏÏÏ~~~~HHHH™™™™ŠŠŠŠZZZZggggìììì???? XXXX40
‚Û¾øg}gzi%{i0+Ï~Zë™ŠZgZŠZ™CìXVwÆîg6,Z¼

$o-
ö

GHCÙ(ZEwÅYCìXywZzgŠí~WÑ]ÔQ�~ÔfgZù �Z[:
WæzgÄZzgfgZùñZ&]z){Óx‚Û¾ÆãCŠ~̧Z2ZzgZßßV6,»x™D÷XZkÆ´z{»gÄÆZßßV6,¯ðYCìZzg
geµñÅãCŠêñeZÑd6,ìX
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zzzzggggœœœœµµµµ5555ÒÒÒÒ2222....çççç GGGGGGGGFFFFiiiiÃÃÃÃ¢¢¢¢aaaaggggZZZZeeee6666,,,,YYYYVVVVFFFF,,,,ßßßßŠŠŠŠ~~~~YYYYCCCCìììì???? XXXX41
J-Åeö™YìX 0.1mm zgœµ5Ò2.ç GGFi �Z[:

‚‚‚‚ÛÛÛÛppppääää~~~~ÑÑÑÑááááZZZZiiiiyyyy™™™™EEEEZZZZááááhhhh----iiii»»»»HHHHÑÑÑÑìììì???? XXXX42
Zy»Ñ‚ÛpäÆPÃgxÃCw™**ìX ����ZZZZ[[[[::::

����iiiiÃÃÃÃggggZZZZƒƒƒƒ&&&&++++WWWWssssùùùùHHHHYYYYYYYYìììì???? XXXX43
„gìÇX 1.94 ÃZ¤/gZƒ&+WsHYñÂt 1.943 ÐÁƒÂZÐZ,„ghŠc*Y@*ìX} 5 Z¤/Ëg¶~Wy~y� (i) �Z[:

01.34 ÃgZƒ&+WsHYñÂt 1.35 »ZŸ†™Šc*Y@*ìX} 1 Ðic*Š{ƒÂ!*N§sÅg¶~ 5c*5 Z¤/Ëg¶~Wy~y� (ii)

YñÇX
‚‚‚‚ÛÛÛÛ¾¾¾¾~~~~llllZZZZggggzzzzVVVVÃÃÃÃ‚‚‚‚&&&&4444555544443333¨̈̈̈ëëëë

JJJJ
GGGG
EEEEHHHH

GGGG
EEEEââââŸŸŸŸ~~~~™™™™ÅÅÅÅHHHHZZZZÌÌÌÌìììì???? XXXX44

Åoƒ0*zgc*6,~ 10 ‚Û¾~…ZÒ¹(,}ZzggLZ°ZŠÐzZô7,@*ìZyÃic*Š{ûZ0+Zi~™Æn‚³§iZ(gHY@*ìT~Z°ZŠÃ �Z[þ:
¦ZEw™Dƒñ–Y@*ì&‚&4543¨ë

J
G
EH

G
EâŸë÷X

!!!!****ÇÇÇÇßßßßŠŠŠŠZZZZzzzzgggg‚‚‚‚ÛÛÛÛpppp‚‚‚‚®®®®~~~~����ÛÛÛÛttttKKKKXXXX XXXX45
‚Ûp‚® !*Çßã

‚Ûpow#;Åz{',ZõìT~"YyZâY
»_·HY@*ìX

ow#;Åz{',ZõT~Y0+ZgZâY»_·H
Y@*ìX!*ÇßŠ‚bB@*ìX

1mL = 1cm-3 UUUU****""""$$$$™™™™,,,, XXXX46

�Z[:
1L = 1000mL ëY…÷ā:
1L = 103mL  1dm = 10mL

1L = (1dm)3  1dm3 = 103mL

1L = (10cm)3

1L = 103cm3

Ð¢[Š¶Ð 10
-3 ŠzâV§s

1 × 10-3 × 103cm3

1mL = 1cm3           10-3 = 1m

ÃÃÃÃßßßß~~~~ªªªªCCCCÙÙÙÙ™™™™,,,,XXXX 1m3 XXXX47
1 L   = 1000 cm3 �Z[:

 L = 1 cm3

~~~~ppppssss™™™™ääääÐÐÐÐ m3ÃÃÃÃ cm3
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1000 L = 1 m3

ŠŠŠŠgggg`̀̀̀ffffssss~~~~ÐÐÐÐããããCCCCŠŠŠŠ~~~~ZZZZzzzzggggââââppppffffllllZZZZgggg,,,,ZZZZµµµµ™™™™,,,,XXXXeeee&&&&4444oooo----
öööö

GGGG
EEEEHHHHÔÔÔÔ̄̄̄̄ggggkkkkÔÔÔÔââââkkkkÔÔÔÔêêêêÔÔÔÔzzzz‰‰‰‰ÜÜÜÜÔÔÔÔMMMMððððÔÔÔÔ////ZZZZÔÔÔÔzzzzZZZZCCCCxxxxXXXX XXXX48

����ZZZZ[[[[::::
âpflZg, ãCŠ~lZg,

e&4o-
ö

G
EH

(i)

¯gk (ii)

ê (iii)

zZCx (iv)

âk (i)

z‰Ü (ii)

Mð (iii)

/Z (iv)

ÎÎÎÎgggg`̀̀̀iiii}}}}ÐÐÐÐZZZZqqqq----ÎÎÎÎ����kkkk����))))ªªªªGGGGgggg{{{{™™™™zzzzhhhh((((³³³³¢¢¢¢aaaaÆÆÆÆÃÃÃÃ,,,,6666,,,,ììììZZZZÐÐÐÐXXXX XXXX49
‚‚‚‚&&&&4444555544443333¨̈̈̈ëëëë

JJJJ
GGGG
EEEEHHHH

GGGG
EEEEââââŸŸŸŸ~~~~KKKKXXXX (b) ¬¬¬¬xxxx§§§§iiiiÐÐÐÐÉÉÉÉÀÀÀÀŸŸŸŸ////õõõõGGGG (a)

¬¬¬¬xxxx§§§§iiii:::: (a) ����ZZZZ[[[[::::
Îg`»i}ÐÃ, = 150,00,0000 km

‚‚‚‚&&&&4444555544443333¨̈̈̈ëëëë
JJJJ

GGGG
EEEEHHHH

GGGG
EEEEââââŸŸŸŸ:::: (b)

Îg`»i}ÐÃ, = 150,000,000 km

= 1.5 × 108 km

nnnnŠŠŠŠ����‰‰‰‰ZZZZ°°°°ZZZZŠŠŠŠÃÃÃÃ‚‚‚‚&&&&4444555544443333¨̈̈̈ëëëë
JJJJ

GGGG
EEEEHHHH

GGGG
EEEEââââŸŸŸŸ~~~~KKKKXXXX XXXX50

 (a) 3,000,000,000 ms-1

= 3 × 109 ms-1

(b) 6400,000 m

= 6.4 × 106  m

(c) 0.000,000,0016 g

= 1.6 × 10-9 g

(d) 0.0000548 s

=5.48 × 10-5  s

   (e) 0.00045 s

= 4.5 × 10-4 s

(a)   3,000,000,000 ms-1

(b)   6400,000 m

(c)  0.00,000=0016 g

(d)  0.0000548 sec

(e) 0.00045 sec

TTTTŠŠŠŠzzzzggggÎÎÎÎ¾¾¾¾»»»»xxxxWWWWCCCCìììì???? XXXX51515151

TÜðŠzgÎi}Æ¤/Š¤/Šl™CìXt*gzVÐ0¥â]�ÛZë™CìX ����ZZZZ[[[[::::

eeeé́́́zzzzggggœœœœµµµµ5555ÒÒÒÒ2222....çççç GGGGGGGGFFFFiiii»»»»ÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$CCCCNNNNXXXX XXXX52525252

ƒ@*ìX 0.001 cm c*0.01 mm
$½541¹ÿ

G
E

Gzgœµ5Ò2.ç GGFiÅÚézgœµ5Ò2.ç GGFiÐqÝ™Š{eöic*Š{Šg„ƒCìXézgœµ5Ô.ç GFi»É4iï GH»ƒ.$À˜ ����ZZZZ[[[[::::
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ŠŠŠŠ����‰‰‰‰ŠŠŠŠzzzzWWWWÑÑÑÑ]]]]~~~~ÐÐÐÐÃÃÃÃyyyy‚‚‚‚iiiicccc****ŠŠŠŠ{{{{ÇÇÇÇììììZZZZzzzzggggYYYYVVVV???? XXXX53535353
h-ß (b) zgœµ5Ò2.ç GGFi (a)

¸zzìāh-ßzgœµ5Ò2.ç GGFiÅ/ÚZ•ðŠg„eö™@*ìX 0.01 mm Z#āh-ß»É4iï GH»ƒ.$ 0.1 mm zgœµ5Ò2.ç GGFi»É4iï GH»ƒ.$ ����ZZZZ[[[[::::
§§§§8888ggggRRRR,,,,~~~~~~~~ZZZZEEEEwwwwƒƒƒƒääääzzzzZZZZáááá™™™™õõõõ‚‚‚‚ââââyyyy»»»»********xxxxKKKKXXXX XXXX54
§8gR,~~ZEwƒäzZá™õ‚âyqgzfs÷X �Z[:

Z’Zð?ZæZŠ»!*¾ (iv) Ã],WÑgx (iii) WvuäzZÑW! (ii) ÃhZŠZy (i)

WvuäzZÑê (iv) ge$Zzg0*ãÅ!*¤8V (v)

hhhh----ßßßß»»»»ÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$HHHHìììì???? XXXX55555555
h-ß»É4iï GH»ƒ.$¥x™ä»ÃgñÑŠg`fsìX ����ZZZZ[[[[::::

L.C

      L.C = 0.001 cm

ããããCCCCŠŠŠŠ~~~~----ÛÛÛÛZZZZzzzzggggââââppppffff----ÛÛÛÛ~~~~����ÛÛÛÛttttKKKKXXXX XXXX56
�Z[:

âpe-Û ãCŠ~-Û

âpflZgzVÅeö~ZEwƒäzZá-Û
âpf-ÛBD÷X

z{-.$�ãCŠ~lZgzVÃÒy™,
ãCŠ~-ÛBD÷X

hhhh----ßßßßÃÃÃÃzzzzggggœœœœµµµµ5555ÒÒÒÒ2222....çççç GGGGGGGGFFFFiiiiÅÅÅÅÚÚÚÚ4444YYYYVVVVŒŒŒŒYYYY@@@@****ìììì???? XXXX57
ì:h-ßzgœµ5Ò2.ç GGFiÐ4eö™YìX 0.1mm ìZ#āzgœµ5Ò2.ç GGFi»É4iï GH»ƒ.$ 0.01mm h-ß»É4iï GH»ƒ.$ �Z[:

ZZZZëëëëyyyyÎÎÎÎVVVVÅÅÅÅeeeeööööÆÆÆÆaaaaŠŠŠŠzzzzZZZZßßßßwwwwKKKKXXXX XXXX58
ZëyÎVÅeöÆZßwqgzfs÷X �Z[:

ŠzZëyÎVÆŠgxyñ�ŠÓx#ZëƒD÷X (ii) **yik,zyÐåZëƒD÷X (i)

0.00580 km (ii) 100.8s (i) (i) ‚‚‚‚""""555544443333¨̈̈̈ëëëë
JJJJGGGG

EEEEHHHHEEEEââââŸŸŸŸ~~~~KKKKXXXX XXXX59
(i) 100.8s

= 1.008 × 102s

(ii) 0.00850 km

= 8.50 × 10-3 km

ÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$ÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì????¢¢¢¢aaaaggggZZZZeeee»»»»ÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$KKKKXXXX XXXX60
É4iï GH»ƒ.$:ËWáÅz{ÁZiÁlZg&ZkWáÐâxYnÉ4iï GH»ƒ.$B@*ìX �Z[:

ìX 1mm :¢agZe»É4iï GH»ƒ.$ ¢¢¢¢aaaaggggZZZZeeee»»»»ÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$
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‚‚‚‚³³³³ZZZZXXXXŠŠŠŠZZZZ]]]]»»»»HHHHvvvvyyyyììììXXXX XXXX61
‚³ZXŠZ]âjwÅWßŠÏZzgn„»!*)̄‘W÷X �Z[:

'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
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ÒÒÒÒ%%%%nnnn††††]]]]ŸŸŸŸÞÞÞÞjjjjíííí^̂̂̂eeeeoooo‰‰‰‰çççç]]]]ŸŸŸŸllll
~~~~ããããCCCCŠŠŠŠ~~~~----ÛÛÛÛÅÅÅÅ®®®®ZZZZŠŠŠŠìììì:::: SI XXXX1

 9  (d) 7 (c) 6 (b) 3 (a)

ZZZZyyyy~~~~ÐÐÐÐÃÃÃÃyyyy‚‚‚‚----....$$$$ââââppppffff----....$$$$7777ìììì???? XXXX2
zZ^ (d) EH (c) ³¤/Zx (b) 0*ñ (a)

:::: ËËËËÚÚÚÚ~~~~ââââŠŠŠŠ}}}}ÅÅÅÅllllZZZZgggg¥¥¥¥xxxx™™™™ääää»»»»----....$$$$ìììì XXXX3
ñw (d) EH (c) ³¤/Zx (b) ¤/Zx (a)

:::: ââââMMMMzzzz²²²²»»»»zzzz9999))))zzzz~~~~ìììì 200 XXXX4
2 × 10-6 s (d) 2 × 10-4 s (c) 0.02 s (b) 0.2 s (a)

ŠŠŠŠgggg`̀̀̀ffffssss~~~~ÐÐÐÐÃÃÃÃyyyyÏÏÏÏllllZZZZggggƒƒƒƒÐÐÐÐggggKKKKìììì???? XXXX5
5000 ng (d) 100 mg (c) 2 mg (b) 0.01 g (a)

ËËËË±±±±kkkk[[[[»»»»ZZZZÚÚÚÚ9999eeeeZZZZcccc****¢¢¢¢aaaa¥¥¥¥xxxx™™™™ääääÆÆÆÆnnnnZZZZ••••ððððññññiiiizzzzVVVVWWWW!!!!ÃÃÃÃyyyy‚‚‚‚ìììì???? XXXX6
h-ß (d) e›¯ (c) zgœµ5Ò2.ç GGFi (b) ¢agZe (a)

vvvv¢¢¢¢aaaa¥¥¥¥xxxxHHHHWWWW\\\\ZZZZkkkkÐÐÐÐ¾¾¾¾uuuuJJJJ----5555÷÷÷÷???? 1.032 ZZZZqqqq----¤¤¤¤¨̈̈̈DDDDäääähhhh----ßßßßÐÐÐÐËËËË@@@@****gggg»»»»eeeeZZZZcccc****¢¢¢¢aaaa XXXX7
1.032 cm (d) 1.03 cm (c) 1.0 cm (b) 1 cm (a)

:::: eeee››››YYYYggggÐÐÐÐ¥¥¥¥xxxxHHHHYYYY@@@@****ìììì XXXX8
âk (d) zZCx (c) Zk,c* (b) Ëâù»Cw (a)

ŠŠŠŠggggZZZZììììXXXXZZZZ####āāāāZZZZ&&&&++++¾¾¾¾ÑÑÑÑííííÆÆÆÆ‚‚‚‚ttttWWWWääääzzzzZZZZÑÑÑÑuuuu°°°° 3 ZZZZqqqq----¤¤¤¤¨̈̈̈DDDDäääähhhh----ßßßßÅÅÅÅææææŠŠŠŠÐÐÐÐjjjjÅÅÅÅÅÅÅÅLLLLÅÅÅÅññññNNNN****ðððð¥¥¥¥xxxxÅÅÅÅXXXX}}}}ÏÏÏÏ6666,,,,ggggiiii++++8888---- XXXX9
:::: zzzzZZZZVVVVŠŠŠŠggggzzzzììììXXXXZZZZkkkkÅÅÅÅññññNNNN****ððððìììì 8 ÏÏÏÏ»»»»

ËËËËllllZZZZgggg~~~~ZZZZëëëëyyyyÐÐÐÐ÷÷÷÷XXXX XXXX10
ÓxŠg„¥xyÐZzgÓx“uyÐ (d) ÓxŠg„¥xyÐZzgª‡uy� (c) ÓxŠg„¥xyÐ (b) ÓxyÐ (a)

ZZZZyyyy~~~~ÐÐÐÐÃÃÃÃyyyyÏÏÏÏââââppppffffllllZZZZggggììììXXXX XXXX11
�w (d) ³¤/Zx (c) gzÝÅ”] (b) zgu (a)

ÃÃÃÃ6666,,,,~~~~¡¡¡¡½½½½llllçççç
EEEE

EEEE~~~~ùùùùKKKKÐÐÐÐXXXX 0.0002g XXXX12
a,b ŠzâV (d) 0.002mg (c) 200µg (b) 0.2mg(a)

ÃÃÃÃ‚‚‚‚""""555544443333¨̈̈̈ëëëë
JJJJGGGG

EEEEHHHHEEEEââââŸŸŸŸ~~~~ùùùùKKKKÐÐÐÐXXXX 19735m XXXX13
Óx (d) 19735×10

6
mCC (c) 19735×10

5
m (b) 1.973×104m (a)

zzzzggggœœœœµµµµ5555ÒÒÒÒ2222....çççç GGGGGGGGFFFFiiii»»»»ÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$ƒƒƒƒ@@@@****ìììì:::: XXXX14
0.001 cm (d) 0.01 cm (c) 0.1 cm (b) 1 cm (a)

hhhh----ßßßß»»»»ÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$ƒƒƒƒ@@@@****ìììì:::: XXXX15
1 mm (d) 0.1 cm (c) 0.01 cm (b) 0.001 cm (a)

ÃÃÃÃŠŠŠŠzzzzyyyyÎÎÎÎVVVV~~~~ggggZZZZzzzz&&&&++++WWWWssssHHHHYYYYññññÇÇÇÇ:::: 1.45 XXXX16
Óx (d) 1.7 (c) 1.4 (b) 1.5 (a)

~~~~6666\\\\zzzzZZZZaaaa»»»»ÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$ììììXXXX XXXX17
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0.0001 sec (d) 0.001 sec (c) 0.01 sec (b) 0.1 sec (a)

eeeé́́́6666\\\\zzzzZZZZaaaa»»»»ÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$ììììXXXX XXXX18
10 sec (d) 0.01 sec(c) 0.1 sec (b) 0.1min (a)

³³³³¤¤¤¤////ZZZZxxxx''''''''''''----....$$$$ììììXXXX XXXX19
a,b ŠzâV (d) âpf (c) ‚Ûp (b) ãCŠ~ (a)

‚‚‚‚ÛÛÛÛppppääää»»»»ÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$ììììXXXX XXXX20
1000 mg (d) 1mg (c) 100 mg (b) 10mg (a)

CCCCggggääää»»»»ÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$ììììXXXX XXXX21
1000 mg (d) 1mg (c) 100mg (b) 10mg(a)

ÃÃÃÃŠŠŠŠzzzzyyyyÎÎÎÎVVVV6666,,,,ggggZZZZƒƒƒƒ&&&&++++WWWWssss™™™™,,,,XXXX 1.35 XXXX22
ÃðÌ7 (d) ŠzâVŠg„÷ (c) 1.3 (b) 1.4 (a)

ÃÃÃÃŠŠŠŠzzzzyyyyÎÎÎÎVVVV6666,,,,ZZZZƒƒƒƒ&&&&++++WWWWssss™™™™,,,,XXXX 1.65 XXXX23
Ãð7 (d) 1.8 (c) 1.7 (b) 1.6 (a)

qqqqggggzzzzffffssss~~~~ÐÐÐÐÃÃÃÃyyyyÏÏÏÏããããCCCCŠŠŠŠ~~~~llllZZZZggggììììXXXX XXXX24
Ã, (d) ¯gk (c) Zk,c* (b) ê(a)

ggggeeeeµµµµññññ¾¾¾¾ZZZZßßßßwwww6666,,,,»»»»xxxx™™™™@@@@****ììììXXXX XXXX25
»‡$45½

ø
GH

(d)
$»45½

ø
G
E
(c) êñeZÑd (b) EÄ‚Û¾ (a)

ZZZZqqqq----µµµµ1111ººººéééé
YYYY

GGGG¤¤¤¤////ZZZZxxxx'''',,,,ZZZZ'''',,,,ƒƒƒƒ@@@@****ììììXXXX XXXX26
109 g (d) 104 g (c) 103 g (b) 10-4g (a)

:::: zzzziiiiyyyyÅÅÅÅeeeeöööö™™™™EEEEZZZZÑÑÑÑääääìììì XXXX27
éä (d) ‚Ûpä (c) Óä (b) 48-ä (a)

ããããCCCCŠŠŠŠ~~~~----....$$$$ììììXXXX XXXX28
0*ñ (d) ³¤/Zx (c) EH (b) zZ^ (a)

iiii}}}}ÅÅÅÅZZZZ0000++++ggggzzzzãããã‚‚‚‚||||####»»»»____····BBBB@@@@****ììììXXXX XXXX29
öiâ‚Û¾ (d) æ‚Û¾ (c) ZN*î‚Û¾ (b) EÄ‚Û¾ (a)

1L = ? XXXX30
1000cm3 (d) 10-3 m3 (c) 1 dm3 (b) 1000 mL (a)

¢¢¢¢aaaaggggZZZZeeee»»»»ÉÉÉÉ4444iiiiïïïï GGGGHHHH»»»»ƒƒƒƒ....$$$$ƒƒƒƒ@@@@****ìììì:::: XXXX31
1 m (d) 0.001 mm (c) 0.01 mm (b) 1 mm (a)
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qqqqçççç]]]]eeee^̂̂̂llll

1 c 2 b 3 d 4 c 5 d 6 b

7 c 8 c 9 b 10 c 11 a 12 d

13 a 14 c 15 a 16 a 17 a 18 c

19 d 20 a 21 b 22 a 23 a 24 d

25 b 26 d 27 a 28 c 29 c 30 d

31 a

'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''
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