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Zv¬\TÃeLì"ˆ[git«�Ûâ@*ìX
gitÆpÜs‚âÈpgŠzâl7ÔÉCÙz{q%œj
ƒÔgitìXZkÚø~Zv¬\äˆg~ÁÜÃCÙ§b
ÐâÑâwHìXZk{0+ZyÆ0*k}0*zg)Ð~¸](
ÌìÔ!hÿ M0*zg)Kã¤‰Ü(ÌZzg*
0*zg)çÙ¤‰Ü(ÌìX}0*zgÅ!*]

ÁÜ6,Œ (40) ™,Ât{0+Zye:
ìXŠzg~].zw»tƒÐ(,Z¤/z\ìX

‰Îgâ (Ac89) ZzgZ
&»454-ê GHGEG (La57) 

Å54-Ÿ54-ê
GEGGEG

ÌZk{0+Zy~0*ñYD�XZâg]ŠZg~ÆÒpÐ
‰ÁÜZk{0+ZyÆz‡g (Ag47) Zzge0+~ (Au79) Î**

ÆŸð�XZÚƒ¼ƒäÆ!*z%ŠtÁÜõz¾zgÐ
ÃÎVŠzg�XZyÅ¡]~¡g~ZzgO-$0*ðYC
ìX

ˆg~ÁÜÆ%ZCÙ~Wy~pw**åƒ@*

(ˆg~ÁÜ VIIIBÐIB ÆÓxÁÜ) b ìX¤/z\
BD�XZ7ˆg~ÁÜZkn¹Y@*ì�t!*N
Y+$Å¹!¬ïŠJÂVZzgŠZNY+$ÅZŠJÂVÆ
ŠgxyzZµ�XZi7,zÏÅ§bt{0+ZyZLZyŠzâV

7,z±VÆ‚BpÎZg©]¯ñg‚r
ìX
)z,ŠzâV7V6,;BǵÌZq-õzg{

ì!(
ˆg~ÁÜ¹Ï8Zzg6ðS:]
~x/ƒD�XtÓxŠJCÁÜ�X

ZyÆ%·]g3ƒD�XZyÅ¤/Äo
ƒCìZy~¹Ð�gÓÏ¬ï (Var iab le )  

ZEwGYD�Xˆg~ÁÜ ( C a t a l y s t )  

ÁÜBD�X D-Block 

Šzg~].zw6,Zq-ÃeZ%ÐØ¸ì�:

J]ñrŠ8

(Transition Elements) ˆg~ÁÜ
Šzg~].zw»Zq-!*z‡g{0+Zy

ZöÔZöÔZXZÃ!)'gZ»(

ÎZŅ̃Zò‚wŠzg~].zw
(International Year of

Periodic Table)

2019
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šu P Zzg S ÁÜ D-Blck ˆg~ÁÜª (1)

ÁÜÆŠgxyzZµ�XtŠzg~].zwÆz‰~gÇ‰
�X

Ô(n=5) Ô0*v, (n=4) šuÁÜa¸ D (2)

ŠzgÐmgnp�XCÙŠzg~ (n=7) Ô‚Â, (n=6)z
Šk̂g~ÁÜ�XZyÅF,KMfsÆ_.ì:

Zn30ÐSn21 :(n=4) aåŠzg

Cd48Ðy39  :(n=5) 0*vZVŠzg

Hg80 ÐHf72ÔLa57   :(n=6) ÙŠzg
Cn112 ÐRf104 ÔAc89   :(n=7) ‚ÂZVŠzg

šuÁÜ»mfsÆ¤/z:Ðì: D (3)

IIIB (3), IV B (4), V B (5), VI B (6),

VII B (7), VIII B (8,9,10), I B (11),

IIB(12)

ˆ̂̂̂gggg~~~~ÁÁÁÁÜÜÜÜÆÆÆÆeeee
B@* 3d-Series ˆg~ÁÜ»ªŸ% (1)

ÔCr 2 4 ÔV 2 3 ÔT i 2 2 ÔSc 2 1 ìÔŠkÁÜ6,Œì:

tÁÜŠzg~ Zn30 Zzg Cu29ÔNi28 ÔCo27 ÔFe26 ÔMn25

].zwÆa¸Šzg~ñ%Š�X
4d Series ˆg~ÁÜ»ŠzuZŸ% (2)

ÔNb41 ÔZn40 ÔY39 B@*ìÔŠkÁÜ6,Œì:

Xt Cd48 Zzg Ag47ÔPd46ÔRb45ÔRu44ÔTc43ÔMo42

ÁÜŠzg~].zwÆ0*v,Šzg~gÇ‰�X
B@* 5d-Series ˆg~ÁÜ»ŠZŸ (3)

ÔW74ÔTa73ÔHf72ÔLa57 ìZke~ÌŠkÁÜ�:
XtÁÜŠzg~ Hg80 Zzg Au79ÔPt78ÔIr77ÔOs76ÔRe75

].zwÆzŠzg~gÇ‰�X
Ð Th90 ÁÜ(Zzg 14) Lu71Ð Ce58 (4)

(Inner Transition ÁÜ(ŠZ½̂g~ÁÜ 14)Lr103

BD�XtÁÜŠzg~].zw~Zq- Elements) 

J]ñrŠ8

D -block ŠŠŠŠzzzzgggg~~~~]]]]....zzzzwwww»»»»ˆ̂̂̂gggg~~~~ÁÁÁÁÜÜÜÜ
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F-block Zµ£x6,nÅY+$gÇ‰�XtÁÜ
ÁÜ»ªŸŠzg~].zwÆz 14 ÁÜBD�X

g3ŠH ÁÜ»ŠzuZŸ‚Â,Šzg~ 14 Šzg~ìX²
~Ã (III B) ìtŠzâVeŠzg~].zwÆŠ}¤/z\

(Lanthanides) WD�X¬eÆÁÜÅ54-Ÿ5é GEGEàk
(Rar e  Ea r th BD�XZ7�áfiF̂ÁÜ

Ì¹Y@*ìXŠzu}eÆÁÜ E l e m e n t s )

BD�XªŸaV� (Actinides) Z&½545é GHGEàk
ÐÑzqƒ@*ìZknZÐ L a n t h e n i u m  

¹Y@*ìXZÏ§bŠzuZŸ L a n t h a n i d e s  

Actenides ÐÑzqƒ@*ìZknZÐ Actenium 

ë�X

ˆ̂̂̂gggg~~~~ÁÁÁÁÜÜÜÜÅÅÅÅ8888SSSS::::]]]]
Óx̂g~ÁÜŠJ'�Xz{',tÆñÝ�X

Æqï�XZy»$©�î EG
0»î (Density) ZzœÑÄ

ÅŠJÂV»` 12 Zzg$©�î EG
0Q!*wÌZz™ìX@*ë¤/z\

ìXZk»$©�î EG
0Q!*w  -38.83»C »îZzg$©�î EG

0»îä
X0*g{#}ÆŠg<îE0wZg]6,âùìZzgZk» Áƒ@*ì

ìX 357 »C $©�î EG
0Q!*w

 6666ððððSSSS::::]]]]
ˆg~ÁÜÅ6ðS:]Šzu}ÁÜÅ6ð

S:]Ð¹Z�X

J]ñrŠ8

Scandium

Titanium

Vanadium



XZyÆ%·]g3ƒD�X%·]Æg8- 1

Z¼zyR,Z4,cÅzzÐqÝƒD�X̂g~ÁÜÆ
P%·]ZzgZyÆg8-fsÆ_.�X

uc X Ca(NO2)2 (i)

**g
 X K2Cr2O7 (ii)

igŠ X K2CrO4 (iii)

(Turquoise) 9zi{ X NiCl2 (iv)

8 X CuSO4 (v)

Xˆg~ÁÜŠzc*ZkÐic*Š{‰~qpV 2

»bCÙ{™D�X (Oxidation States) 

Xˆg~ÁÜÆ%·]ïFS:]ªCÙ 3

™D�X

ZZZZEEEEÑÑÑÑ]]]]
ˆg~ÁÜŠzg~].zw»ƒÐ(,Z¤/z\ìX

ZkÆÓxÁÜ»gWæ�Zzggzi%{ÆZEÑ]~WD
�XÎ**Ôe0+~Ôß;Zzg0*g{Æ"ÑgZEÑ]�XZC*
W-eZà’Æ¢ÔÖˆàÔ–BD�%¹!
gzÝ{g`™D�XN*

"5454-ê
JGHGEG¯ðÅ{~¯ä~ZEwÅ

Zzge¸Æ›Ã (Spanners) YCìXZziZg}0*ä
¢o¯äÆnz¶eì»ZEwHY@*ìXñR,‚¡
z){ÆÀ6,izVÃi8-WßŠƒäÐXäÆn™zç
ZEwÅYCìXÃ!*«ÃxïtÅ»g~~ZEw

J-»x™ 800»C HY@*ìXtït¹ZzœŠ}
Yttrium YìXé"{Æ°ÐÅ»g~~

ZEw Niobium ZEwÅYCìX8Æ°ÎV~
‰‘o (Steel) Zzg¯ÑŠ (Brass) ÅYCìX|è

Å»g~~ˆg~ÁÜZEwGYD�X (Alloys) 

¾n�ZyÁÜÆ"ÑgZEÑ]�X
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J]ñrþ³Š8

Titanium Watch
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J]ñrþ³Š8

ˆg~ÁÜ

�Z^7g~

=ZkÅ!*'Ô=ZkÅ�áy ˆg~ÁÜ»t{0+Zy

tgT�ŠJÂVZŠJÂVÆÖ@ tzZã™,ZK!*ÂVÆÖ@

:0*îÐ?Zy»Ãð$+w ™,!F,6ð¿

Z4Æ:LtÓÏ¿ =ì=!tÓÏ¿
¹E+™}XÆØ� %“XZyÆg3�
7ZyÅ}.â]»ØgÁ ˆg~ÁÜ�e:®ÿ N

.e$¡gÔ4Ôb tZK̈yÅi0+ÏÆg=

ÁÜtZK̈yÆ�Ýx ƒVZŠÌ�ZdƒWD�»x
—Zq-ÂŠzuZ-Ì Z4~ìÎ**ÌZzg–DÌ
�t–D¸i{ì¯ÑŠ» zgttÌìZu%~c*Š»

t&Ó4-ö FLGH#-ê
EGOZzgtigÃ#-ê

EGO ìŠZÕVÅít&Ó4-ö FLGH#-ê
ELGO

Z9Z7-WßV~ìOò* µZz]4-ê
E
GOÐâu¯
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J]ñrþ³Š8

tZVÆ°Ðƒñ!*¾w ’Zzã*Æ:L÷}Ñw

X@*ìÀ6,izVÃi8-Ð ™zò*ÔZL=g8-Ð

ì¼ZzgZy40*ÂVÅ!*] t%Îäe0+~Æ�i-gZ]

ÂÎÑg}è~gz¶ã* {~~5ëÃN*ð"54-ê
HGEGO

Z4ÐÂìi0+Ï»z‡g tßìÅZâY%�"Ñg

µZzk#-ê
EGOÐÌ+$Å…$ B43ý XG

#-ê
EGOÔµâMzg#

=ŠJ]»-V–gZ5 CÙZuêâ¢aÃ0*g{5

ÂZk&45é GGEà*ÃùŠ,gh ¶ZRVÆ¡¦TÐ%h

SÐñuÿL',t¤/ŠZ… Xßv@*ÆÃ�Y…

7Zk»0*îÐÃð$+w [âVÅ0*×Å{§ò

SÏÐƒð»gWæt+$ ¶de'êGOÐZziZ§¥

�]½ð OV~�áïìK¸ 7!*]tY}CÙÃð

iâä~ŠygZ]WD�»x ¾nËtÁÜÓx

¾qwƒi0+ÇãÌ Z¤/Î8/õ FGZyÁÜÆ0

ÁÜt¼ZzgƒVÎŠ!5å ME %ƒVZzg¼ë®I

gìYg~‚b»t^ îgÇ!*ƒ®Æ



11   2019 Z6,sâx)Ô5Š‹ ‰^ñß‹ QgŠz

¹ÏWc*]~ŒÛWy™*ä%Zq-xZ�y
Â[ìÔ»Ñ]~‚]W
âV»f™HìX‚b

»_· (Cosmos) ÔŠzÎ‚ßVÐ»ÑCc
™Cg„ìX1ZÌJ-Zkñçq6,ÃðzZã
¥â]qÝ7™mXÔ�k‚ßV~Üs¸

ÆyZy (Astrophysics) ƒZì�W
ã…3š5é EG]

~Z•ðŠNŠgc*©Zk§b‚tWð��ŒÛWy
Æ7Z]!*ÇÈVƒ‰�X1ZÌJ-‚bä%
Šgc*©Å�z{«g~Zq-¢}Ðic*Š{7X1
ZkäÔŠzÎ‚ßVÅ!VÃÁZiÁâ'ÂÑzq

™Šc*ìX
WØ¬UŒÛWyœÅZyWc*]»ù¦îg6,_·
™,:

(104 : 21 )Îg>ZÑmC
z{ŠyZ#�W
yÃë-V�™gÄŠ, " F,À:

ÐX‰Â[~ZzgZt�ŠØYD�XT§b
ëä¬ðÅZ’ZYÅ¶ZÏ§bëQZk»Z¬Š{
™,ÐXtZq-z°{ìøg}f%î OZzgt»x…¾

" qw™**ìX
ŒÛWy.Æe~ƒÐic*Š{ÂWc*]~Ð

tWc*]™Ì̀ìX%W
âVÅqVÃZq-Â[ÐU
ŠîìX»Ñ]ÐŒV÷~%ZŠâœ~»Ñ]ÐìZk
É4/õ JG�âœ~»Ñ]ÅW
âVÐšŠ~ˆìX

ß—ôp6, ' W
ãcƒVÅ¬Ð³™Š{Ç

J]ñrþ³Š8

(2 )mX ZzgZ¾»Ñ]

¦{ÃÒZûYÔ©gW!*Š



zgtŠgzgtŠg`ƒ_�XtZzgZtZq-c.ç QFÛR,6,z¤/ZxÅ
§b$¨45é GGGESZq-**‡&ÿEL$6.ç

GE
GOÄ»gkge�X

tWc*‹™Ẁ
âVÅqVÃÂ[ÆZzgZtÐYV
UŠîì?š—ZkšÅ¹Ïz%;]�X~
ÐPZq-Ã~äøDfs§&Ð7Hì:

W
âVÆŠgxyïF&6V~Z%Ã]    •

ÃZzgZtÐUŠ~ˆìXCÙZq-cc*ÜZvÆ¯ñ‰
Zq-‘Í-Cå WG{ÂxÅZKºmÝ]Æ‚Bú5+k,ƒC

ìX
W
ãcNZzg4]Zq-lk¬Æ�t •

ZzgÈƒC�X‰�Â[ÆZzgZtTÈƒD�XZy
ÆÃ+V~ZŸ†Ô¶c*Zy»!*Ç»ƒY**ÜsZvV
�á:Å%è6,«ìX

W
âVÅðZzgâœ~ÜƒV»Â[ÆZzgZt •

ÐZk§bUŠ¶)‰Zq-»½Ã•(ÐtWe$™`
âœ~§]ÅãCŠ~Ý]ÃzZã™Cìª;ƒÃX
Šzu}/V~âœ~i0+Ï»ZÃ+V6,z%Š»ÑCÚƒc*
ÄÅzzÐZk§bU*"$ƒ@*ì‰ËÂ[ÆZzgZt
ZtñYD�XZzgZÏ£xÐ~ZkWe$Å=ôÑzq

™**eSƒVX
ë¬tKÅÃÒ™D��âœ~§]c*z%Š¾

nÆ8bCÙc*Û1V6,Œì?
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ZZZZ˜̃̃̃bbbb‚‚‚‚iiii~~~~ÆÆÆÆggggÉÉÉÉZZZZßßßßwwww
Šz§q¢~ŠvExÆ‚B‚³ExäÌ¹
!~ÐF, ö

GOÅìXQyÆ»g**ñVÐ0£?»
¹Ïi!*âV~F,ÀHYg;ìXQy~ZEwƒä
zZá&»41¹ÿ

GEGZÖpÃZgŠzi!*y~F,ÀHYg;ìc*QyÅ
Z˜b‚i~ÅYg„ìXZkŸ~Ã±Ãg6,zñ×
WsZgŠzÔ5Š‹XYe¢6Ô©gW!*ŠZzgFŠzu}
ZŠZg}»x™gì�XZyZŠZgzVÆ´z{ZzgÌFZ3ÿXL

i!*yZ˜b‚i~Æ»x™gì�XÃ±',Zñ�Ûzr
ZgŠzä¼qgzfsgÉZßwzäG�@*�Z˜b
‚i~Æ»x~œqƒZzg£g~7+M‡ì

(1) gìX

XZ+Z˜jVÃF,ßŠ~Yãe’%%Í`z 1

=wƒ_ƒVeìQy~Ãð—ãc*s~̈„YV
:ƒX

XZ¤/ÃðZ˜bZq-ÐiZZ+sV~Ù 2

ìÂZ+ßg]~QkÆZ¢�Ãe{e{ZÖpc*
Z˜bÐzZãHY**e’X

XZ˜jVZzg¬xZÖp~�ÛtH 3

Y**e’X¬xZÖpÃ�Û}~�áï7HY**e’X
XÃy‚ÂZ˜bìZzgÃy‚¡Zq- 4

¬xÂÔZk»ê*yÆâCÙ+ÅgZñZzgøD

¢zg]£g~Zôm,~Å›é NE]ÅæŠÐHY**e’XZ¤/
Z+¹c*Å›é NE]~ËÂÆÃð{mptÈ™ŠØ

‰��tpË®c*ËDÐºm�ÔÂZk®c*D
Æ£œÆnZkÂÃZ˜b${ð G

OgHYñX
X˜VJ-eƒnÔZq-Z˜b»„ZgŠz 5

Åfs~:W@*ƒX 2 �ŠwŠc*YñÆªz{Zßw�
X˜VJ-eƒnÔZ˜bq-Š„ 6

ƒãe’X**¦/k,ßgÂV~tŠzŠÌƒ$ËìXZ+
Z˜²ÁÐÁzäÅYN%ŠzÐiZZ+ZÖp6,Œ

ƒVX
Xy~Z˜bÆZ(g™äÃ)Z¤/Z+ 7

Z˜²ZgŠz~/W‚ã&Ò©û GEOEZzg’k,ÅY$ËƒV(²!
Z˜jVÆZ(g™ä6,%ZUŒYñX

XZ¤/ËZ˜bÃZq-ÐiZZ+ZÖpÆfg) 8

ZŠZ™äÅ¢zg]7WñÂøDfsF,´45éGE]Ãn
Š~ƒðF,KMÆZ±gÐF,ßŠ~YñÏ:

z{F,ZIX~ZŸÄc*wzsg*zYgÅ (i)

nÆZÖpz´â]:ƒVX
z{F,´45éGE]X~0*ñ,ƒX (ii)

z{F,´45éGE]X~ZŸÄƒ)ÆªQy~ (iii)

Zq-ÐiZZ+Zué E©ƒVZzgQy~ÁÐÁZq-ÃL»óX
ÅXÆÐ$+wŠc*YñX

z{F,´45éGE]X~»XÅXÆz){ZEw (iv)

G‰ƒX

J]ñrþ³Š8
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XZ¤/ÃðZ˜bZq-ÐiZZ+‘ÐêLz®~ 9

œuìZzgQyƒExz.y~Zq-„|x~
ZEwÅYC�ÔÂZk»ZgŠz�ŠwÌCÙ(g3Yñ
ÇX

XZÖpÃzä™äÆZßw~Zâ¤Š{ 10

›àƒãe’�y~Ô²!ÔÃgÏc*²[ÃgÏc*Ãgk
²!Zzg6,Z™]F,´45éGE]Ì‡&ÿELJwj,X

XZ¤/ÃðZôm,~Z˜b%Í`ƒZzg¬xûƒ 11

ÂQÐ',ŒÛZgg3YñXZ+¬xûZ˜jVÆnZgŠz

(2) �ŠÑ]¯äc*ˆl™äÅ¢zg]7ìX

XR´xÃZ(„–Yñ‰z{ZgŠz~ 12

=wƒ`�XZ%Z,R´x%ZÌ=w7ƒñ
�ÔQyÃwz½{ÆuzŠ»Òpgnpƒñe¡Æ
‚B–Y**e’X

XZ¤/ÃðDËZ˜b»z0[ìÂ 13

ÅgzÝ~ZgŠzF,WHY**e’X 12 ZkD»Zßw�
)Yg~(

J]ñrþ³Š8

ÚvÛ‚Â%Û^á
9810004576  

CÙnÆáÔZúÔÎ^RZzg·VÆzZW**ÖyÆðuç0*g~2ZàgR,zZEgR,
011-23621693 : c 011-23543298, 011-23621694, 011-23536450, : ¯y

)Z&+c*( 110006X 2Ûn×nòà…æJ(e^\åaß‚æ…]¨(+a×o 6562/4 : Ø
E-Mail : osamorkcorp@hotmail.con

Zkd’q-ÆaÓxF,(pZ÷]Æ‚B

]m�n^Ú^…Òn9ß-Ò^…µç…m�à
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J]ñrþ³Š8

Åß,‚D{6,àx@*W,Z] (www) zg®zZàzd$

Z£Z',¹ZpÔ5Š‹

zg®zZàzd$»ìtM‚!¡W`
W`„ÆŠyƒZåZk»¬Ý~gzZ`
»TÐW`¤ç

GQ[z$›å EQÆ�ÃA

ŠêìÍÉ»ezewÌZÐZCyZ`
W`SÚ,M?ìCÙq»ŠZgzæZg
Z0WŠxÆŠßV6,™g;ìZ[%gZ`

]Î̄zc*»ìZÏ6,Z®g
!3›½ø
QEƒ@*ìTÐ’<å XLq¢»'×Z`
»xƒY77gZÃðZkÆ%
zg®zZàzd$»ì‚g}˜V~Z[gzZ`
i0+Ï»ÃðÌÍ̃7ZkÐZµ
zg®zZàzd$»ìCÙq~Z[ZâZ`
Z^ïIELŠzgZVÅìZkÆ„;ðV~Îx
CÙ(Z`ìZkŠzg~Zk»
`
:&ëEQÔIñƒ',¹"c*�ƒz{zZFZx$
t:ƒÂZy»guYñÇ‚gZ»x»`
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iiii}}}}ÐÐÐÐiiii}}}}6666,,,,ââââgggg™™™™ääääzzzzZZZZààààÇÇÇÇààààiiii++++ööööZZZZbbbb
YÆŠgxyi}Ði}6,âg 1930 YZzg 1920

Sangar-Oberth ÔTSIO ™äzZàöZ:
E I S  N a u l t Zzg Lkovsk i Goddard 

Y~ 1932 ‰‚0ZâVä¯NX Peltr ie 

äúc*V»xZ)xŠc*Zzg W.V.Braun ̀ð‚0ZV
V-2 i}Ði}6,âg™äzZàÇài+öZ:¯NX

ÅÍÑðZzgziy 5 . 5 ÅDÔ 47 Çài+öZb
V-2 7&+̀ð‚0ZâVä»gXXªí 27,000 

YÃZEwHŠHXŠz 1944 m6 öZbckÆÜs
Å®ZŠ~ßy6,gh}‰Ô 1000 Šyˆ¸öZb

TÐ¹n„ƒðXŠzu~¬@kBÆ{ØÆz‰Ü

öZbCÙßgh}YDgìX V-2 Ô60 ½ã
¹ic*Š{$U*"$7ƒñÔ1t V-2 qÑèt

Zb8-Zzg(ßYÅ4+Vw¶XZ%MZzggzk
ÃãCŠ¯™Zi+zZ÷öZb¯ñ V-2 ŠzâV˜´~

ÃEw@*gbzÌë V-1 c*Buzz Bomb ‰X
�X«gÆZ0+gW[Šzi¯VÃ¸g]™ä~öZb

7&+»!*gzŠ~ 2200 ÆzZgŠ6, V-1 ¹»xWD�X
/Îƒ@*åÔTÅzzÐz{ZL¶Kä6,V™ZkÃn{z
',!*Š™YåXz{Ìi}Ði}6,âg™äzZáöZb

c*(ICBM) Y~ 1954 Æi%}~W@*ìX
( I n t e r c o n t i n e n t a l  B a l l i s t i c

ÅZXŠƒðX Missile) 

J]ñrþ³Š8

(35 )mX øg~»Ñ]‚bÅgzÝ~

6,zWZDw[Z−+Ô÷|

yz*yÆŠÃ¦Âx~öZL»™ŠZg
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YJ-Z%Od~Ú{DŠzg~ÆöZbÃ¯ä 1947 

V-2 ~ic*Š{Špg‚råXZkäd~˜iÆeq-6,Ð
c* I R B M  öZbgh}ZzgZkÆ¯gUˆ„
Intermediate Range Ballistic Missile

»ÌŠ/d~˜izVÆeq-6,ÐÑzqHŠHX
YÅ†g~~Z%Od~¯`äZq-öyÆ� 1954

¯c*ZzgQk» Solid Propellant Missile 

Y~«gÆZ0+gZköZb 1960 g3X Polaris **x
Polaris Y~ 1961 »Š/HŠHXZk»x!Æˆ

ÃW[Šzi¯VÃn{™äÆnë] Missile 

',¤6Zzggzk~ZÏ CBM Zzg RBM ™Šc*ŠHX
eä6,¯ñYñÑÔT§bZ%M~öZ:0
g„‰XZyŠzâVöZ�VÃEäZzgêñEäzZgŠk

Ð'×+HŠHX«gÆZ0+gW[Šzi¯VÃn{™ä
Æn@*gbz»ZEwHŠHXt@*gbzŠgZÝÇài+
öZb�%n{ÁÏg�X

iiii}}}}ÐÐÐÐƒƒƒƒZZZZ~~~~ââââgggg™™™™ääääzzzzZZZZááááööööZZZZbbbbXXXX
i}ÐƒZ~âg™äzZáöZbÏgzV»Ñt

ì�ŠÔÆƒZð˜izVÃƒZ~n{™Šc*YñXŠzu~
¬@kBÆŠzgZyZk§bÆöZbÅ¹¢zg]ƒðX
ZknZ,öZb»gG‰TÐi}ÐƒZ~Š7V

Æ.VÃ**»x¯Šc*ŠHX«¬@kBÆŠgxy',¤6ä

ÃÒÅ�Z(öZbÏg¯c*Yñ%pŠ/pŠ»x™}Zzg
gi+-NzwÐZkÃ`c*YnXtZk,™ZÅöZb¯ÂQk
ÅgëgZzg9¶Kä6,•zZà&¢A¹Á¶XZk»Ñ

Üstå�̀*Æ/!*izVÃƒZ~n{™Šc*YñXtŠ/
»x[g;XZzgQÏãCŠ6,wÆZk,™ZÅöZb¯ñ
‰X

Šzu~¬@kBÆŠzgZy̀*äQÃÒÅ�i}
ÐƒZ~âg}YäzZá%æFNZW,öZb»gGYNXeg
§bǢYöZbÏg»gG‰X

Subsonic (1)

Scemetterling (2)

Enzian (3)

Rhein Tochter (4)

(So l i d  P ro p e l l an t tƒk̂Zgï
»ZEw™D¸Xi}ÐƒZ~âg™ä Booster) 

zZátöZb¹ñW,U*"$ƒñX
Šzu~¬@kBÆˆZA™ZÅÇài+öZbÅ

Zd)ßYÆyZy~»°»xƒñZzg¹F,¹Ì
Talos ‚0ZâVÃBXZyÅÃ@V»³tƒZ�

öZbz%Š~WñXZ%Mä Tartar Zzg Terrler 

Æ¯ä Nike Group o f  Miss i les  

Nike-Ajax ~ic*Š{Š·yŠc*XƒÐªöZb
YJ- 1961 Y~«%ûÃ],HŠHZzg 1951 »gƒZ%

Y~ZköZb» 1953 Z%k¯`Æ0*ktöZbg;X

J]ñrŠ8
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Nike-Hercules Zi+zZ÷öZbz%Š~Wc*ÔTÃ
ë�XtgeZg¾&+Çà÷zZÑöZbìXQkÆˆ

»gG‰Ô%¹Zz™ð Nike Zeus Zzg Nike-X 

zZá£â]Ãn{™ä~%Z[7gnpX
ÁZz™ðzZá£â]Ãn{™äÆ Nike-Sprint 

n¹ñizVöZb¸X
ZuZLäÁZzgŠgxãÃ,ÆgZ–úgz1Å
&¢AÆqïöZbÄLLW],yezxóóÆŠ!*]âga

Y~G�XtöZbZq-c*àz‰ÜŠZª‰ 2009 

FgZÍVÆ£x»ç™ÆZ7gZ5~n{™äÅ
³¢aÃ,J-ZL@sÃ¶K: 70 &¢Ag‚rìZzg
YJ-W6,¾åÔTÆˆ 2010 ¯YìXtöZb

QÐZuZLZk,¯gkÆjZá™Šc*ŠHX

ƒƒƒƒZZZZÐÐÐÐƒƒƒƒZZZZ~~~~ââââgggg™™™™ääääzzzzZZZZááááööööZZZZbbbb
ƒZÐƒZ~âg™äzZÑöZb»ìwƒÐ¬

Baron Von Zq-Îi+yÆ$Ò2.çGH~WWù™9
ÃWc*XQkäZ(gZ–¯c*TÃZk,s@*gbz»**x Unge 

Šc*ŠHÔTÐƒZ~ŠÔÆƒZð˜ic*gZÍVÃn{HYY
åX

Šzu~¬@kBÆˆZ%MäZLZk,™ZÅ~
Mighty Mouse and Aeromite Zõ» 2.5 

Sabre Zzg F-80 Îc*XQkÆØ̂ãZ6g Rocket 

Zk,™ZÅ~Ñ2 Scorpion-F-89 Zzg F-86 Star 

Æ‚BÎc*ŠHÔXÐ{§pZ{³',WæƒZXZ%Mä
öZbƒZ~n™Šñ Skuds öZbÆfg= Patriot 

¸X
̀*äÌƒZÐƒZ»Çài+öZb»gHÔT»**x

YJ-ZyöZ�VÅgëgZzggf 1960 g3ŠHX Firebid 

Zk,™ZDÅgëgÐic*Š{! Suspersonic (,JŠ~ˆX
gëgöZ:Ì»gÅI@*�c.ç NFÎ7-Zk,™ZDÃƒZ„~
âg¤/Zc*YñX

ƒƒƒƒZZZZÐÐÐÐiiii}}}}6666,,,,ââââgggg™™™™ääääzzzzZZZZááááööööZZZZbbbb
',¤6Ô̀*ÔgzkÔY0*yZzgZ%M‰˜´ä

Z,öZb»gG�ÔXÐƒZÐi}6,W‚ãÐ
¶K:¯™ŠÔÆ1âVÃn{HYYìX̀ðöZb

Tiny-RM ZkŸ~¹»g¤/U*"$ƒZXZ%O
Fritz öZbÌ¹»x[g;X̀ð‚0ZâVä

**òÇài+öZb¯c*TäZOÆ˜iÃ«g~e1Šc*
**òöZbÌ¯c*%¹ HS-293 åXZkÆ´z{

Ì¯c*X Bat  Miss i le  »x[g;XZ%Mä
R a s c a l  L i q u i d  P r o p e l l e n t Z%O
U S  H o u n d Ì¹ñW,U*"$ƒZX Missi le

**òöZbÌ British Blue Steel Zzg Dog 

ƒZÐi}6,âg™ä~ZC%Z[7gnpX
)Yg~(

J]ñrŠ8
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LLìX!1hñ¿äŒÛd$W™—ZDƒñ¹X
LLH~ŒVW\Æ0*kÖYƒV?óó
LLYV7X!óó',Zxä¹XLLtWiZŠoì!óó
LLëÂ¸�X!óó1hñä—Z™¹XLLZ¤/~
t7™@*ÔÂW\ŠzâV|]›¾ZxZzg›Â=
�Ô%âèÅ�ZÇVÐò™ZÌqw„~i0+ÏÅ
§szZ:Wñ�XÀgZ]~ä8zn,y6,W\Ã
Š¬åXóóQQkä%*Å§sZ�ág{™Æ¹XLLpl

ë�W\›¾ZxX¹pzg]8XZ}W\ÃB
ìX½ãf-ÃWCìXóókq-Zkä%*Ã#¨
™Æ¹XvgZÄZzgŠgzHìX¢~CîXóó

%*äáÅ§b¹X

LLZ}ZÖê~XW\ÃóÐZ(ÎZw™ä»
HXXXóó1hñäZkÅ!*]»^™¹X

LLghzX~1hJWŠòƒVÔ¢~ÈwY@*
ƒVXóóQZkä¾ZxÐ¹XLLÄZŠ¹¢ÎaMh
�XpëZyÐic*Š{(¡ç FNCÐ»xáMh�Æª
oƒz‰Ü6,ÎZwHYñX›¾Zx',Z{è™xW\
ŠzâV|Z]ÄZŠzVÃŒVÐ¼Ã,6,ŸŠ,X!óó

LLYVX?óó
LL~W\Ð¼!*'™**eLƒVXZy0V
Æ»y¹(,}ƒD�ZzgŠârzWXZ¤/W\Ã÷~
Y+$ÐÃðpsƒÂÔW\ZyÃZãÃA6,ŸMh�
˜VÐtW\Å™«™Cg�Xóó

(6 )mX  0VÅŒz]

ZÖgZW,Ô5Š‹ ‰^ñß‹Ò1�Û^…æ7‰1



LL~p‚ÛŠ{7ƒVX!óó¾Zxä�áâVÃR

Š}™¹XQZkä%*ZzgzgYÐ¹X
LLH?ŠzâV¼Šk,ÆnV»g6,¬YîÏ?óó
LLZyÃ¬ŠzX!óó1hñä¹X
%*äQ0ƒñ¹X
LLXŠk,ÆnW\ËðeT�uX?
LLŠkGg{4Ænóó
LLZzÆuX!
ŠzâVÄZŠQJ™¬IX¾Zxä1hñÃ²
ÃzVÐŠÙƒñ¹X

LLZ[íÔW\HIeT�X!óó
LLƒÐ¬Â~ZC¬gs™ZŠzVÔ÷Z**xñ‹
ìX~Ëiâä~,»6,zWåXZkn?=
Üs6,zWÈMhƒXZkÆˆ~CŠzV�?eƒÂ
=Zkz‰ÜJ-gzÆgÄMhƒÔZ#J-vg~8Z}

çw‚r6,z[ZjZeÃš™=¤/ëg:™ZŠ}XZk

ÆˆZ¤/~plëƒVÂ=ÁZiÁä‚wÆn
uŠ’sŠc*YñÇZzgZ¤/$+ëƒVÂ=‚r6,z[

áÐ¦/g**7,}ÇXZkÆˆ~ZK̈y7gƒVÇX
÷ZÈì÷~,åîg6,psƒYñÏX!óó

¾Zxä¹XLL~ŒXZÍwÂtì�=W\Ã
¤/ëg™ZäÅH¢zg]ìXŠzu}t�W\äH
:æENxHì%‚rZjZeW\Ã¤/ëg™}ÇX?óó

1hñä—Z™¹X

LL~äz{̀xHìÔ%=¢ì�¹¢?
Ì™äzZáƒXóó

LL~X!óó¾Zxäª]Ð¹X
LL;V?Z+Î‚ÌÐWñƒ�=¢ì�?
¢zgz{̀x™zÐXPgziŒVg{ßZkÆ?̂pŠ™

YîÐXóó
LLfgZW\zŸs#Ð7CMh!óó
LL¾nX¾qÐX?óó
LLâegyÎ‚Ì=ŠZ#Ö6,„¦g™Cì!óó
LLYV?óó
LL~ÌZÏÎZw»%Z[ˆl™äÅÃÒ™g;
ƒVZ[ÐM‚w¸~-Eg;~,7,J@*åX

i0+Ï»,X÷~¯kZK̈âVÐ½~gS¶XpgC
gCZK̈âVÅ®ZŠÁƒC¬ˆXŠzeg¤̈Dg{‰X
ZkÆˆQ÷~¯k½̂X!óó

LLYVX?óó
LLŠzu~!*g÷}¤̈DZK̈y7¸XZy~

ZK̈yÜsŠz¸XZq-%V»gÆqŠX~ZKZq-

N*8-Å´åZzgŠzuZz{%ñR,ÆqŠX~n{$+ú™
´åXZkÆ´z{!*¹Óx�‰X÷ZÈì
gz#$ÄZŠX!óó

  2019 Z6,sâx)Ô5Š‹ ‰^ñß‹ QgŠz 27

‰^ñß‹Ò1�Û^…æ7‰1



  2019 Z6,sâx)Ô5Š‹ ‰^ñß‹ QgŠz 28

¾Zxäª]Ð¹:
LLÄZŠXgz#$Zzg,X÷~™~7Wc*X!óó
LL,i0+ÏìXZ¤/ëi0+{�ÂÎ!��i0+Ï
YVìÔZkÆZßwH�XÄZŠÌi0+ÏÆ!*g}

~¥x™**eT¸ptÀÅ!*]7¶XÀÅ
!*]t¶�Šk‚wˆ„=-Eg;ghŠ´7,~X!óó

LLYVX?óó
LLZkn�÷~(Zq-ÄZŠgz#$,»¼Zg
ƒŠHåX~ä%¼7,Jc*åÔz{ZkÆâMzŠârä
gkge™1åXz{íÐic*Š{gzZãÆ‚BZyë1w

YåX~Z[Î‚Ì~�ØÅ§bZgi0+Ï
¦/Zgä6,6gåXOçGzgƒŠHZq-§bÐ!*©
ƒŠHXZÏn=Î‚ÌŠZ#Ö6,„ŠìZzgâCÙ
;]ÄZŠZÐ÷~Šâ©´ªë�XZÏnz{
=¤/ëg™Æ‚ráÐ¦/Zg**eT�Xóó

LL7X!óó¾Zxäuh™¹XLLt**eìÔZy
0VÃ,ÐHÎîƒYìXt,ù™$Ë�X
t'ç NŠ{��Ôti0+ÏÆ!*g}~ùÎa$Ë
�!óó

6,zWä—Z™¹X
LLt(,ZŠNÎZwìXL?äi0+ÏÆ!*g}

~ÎeìXvg}ìw~i0+ÏÅH°pì?óó
¾Zxä¼Îa™¹X

LL÷~gZñ~i0+ÏZkÚ»**xì%ð

™nZzg&i0+{g&ÆnpgZuÅ¢zg]ƒ!óó
LL7X!óó6,zWäuh™¹XLLti0+ÏÅ9
°p7XtÂ?äi0+Ï»¿CŠc*XZzgÎaXgz#$
ÌpgZuZEw™D�XëpgZu¤‰ÜqÝ
™äÆn3D�Xgz#$ZbzÐZK¤‰Ü
qÝ™D�XZzg0VÐgz#$ð™Mh�Xóó
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$›å EN~Ÿ‚ë�X

$›å EN~ŸÆÆZëZEwŠg`fs�X
…3š-ö EJlZgzVÆŠgxy!*bmZ~.™äÆn (1)

ˆ~Ÿ‚ZEw™D�
Vw:X‚Š{g‡mÆŠ"Ðx@{HYYì�

Á (T) (,Jä6,Zk»Šzg~z‰Ü (L) ‚Š{g‡mÅMð (i

ƒY@*ìX
ñ%Š:ƒÂ‚Š{g‡mÅ (g) Z¤/i}»$¨Ðö

IG
ZuZq (ii

Zg¬Ùw•e:ƒÏX
zZá (m) ZYV (Bob) ‚Š{g‡mÆ8g.0î EG (iii

ÉGYMh�X
Zyx@Z]ÐªCÙƒ@*ì�‚Š{g‡m»Šzg~

6,«ƒY "m" Zzg "g"Ô"l" Zy&…3š-ö EJlZgzV (T) z‰Ü
ìX

T α l
 x

. g
y
. m

z

T = K l 
x
. g

y
. m

z
 ---------------(1)                    

~ŠzâV (1) Zq-)ˆ~xìX)zZ] K ŒV    

Y+$Óx…3š-ö EJlZgzVÆZ…Š™6,Ô
  [L

0 
M

0 
T

1
] = K. [L

1
]
x
.[L

1
T

-2
]
y
.[M

1
]
z

 [L
0 

M
0 

T
+1

]  = K [L
x+y

, M
z
, T

-2y
] 

ŠzâV§@̧ÂV»ñZi:™ä6,
   x + y = 0

z = 0

-2y = + 1

(5 )mX   ãCŠ~‘ÐêL…3š5é EG]    

(Unit and Measurement) Z»ðZzgeö

eZËZ/gæ{yÔZ%ZîC Ÿñ8aþ³þ³^¨Œ
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~gpp6,X (1) tÓx
 )454è
G

GGG)zZ]

Zzg (l) ÔZkÅMð (T) tª‚‚Š{g‡mÆŠzg~z‰Ü
ÆŠgxymªCÙ™@*ìXŠg`!*ÑŸ‚~ (g)

$¨Ðö
IG

ZuZq
Zq-)ˆ~xìTÅ .3ï

G
GGˆ~‹t " K "

ÅãCŠ6,¥x7ÅY$ËX (Dimensional Analysis)

Ë…3š-ö EJlZgÆŸÆÅ¤&™äÆnˆ~ (2) 

ŸÆ»ZEwHY@*ìX
z‰ÜˆZkÅ "t" ƒZzg "u" Vw:XZ¤/ËŸÅZ’Zðgëg

ƒYCƒÂZuZq»Ÿ‚Šg`fsƒ@*ìX  "v" gëg

ZuZq =

gëgÅp~
_________

z‰Ü

Zk…3š-ö EJŸÆÅ¤&™äÆnˆ~‹tZEw
HY@*ìX

[M
0
 L

1
 T

-1
]   =  [M

0
L

1
T

-1
] + [M

0
L

1
T

-2
].[T

1
]

= [M
0
L

1
T

-1
] + [M

0
L

1
T

-1
]

[M
0
L

1
T

-1
] = [M

0
L

1
T

-1
]

L.H.S. = R.H.S.

ˆ~‹tÅãCŠ6,Šc*ŠH…3š-ö EJŸ‚9U*"$ƒZX
Zq-…3š-ö EJlZgÅŠzZÂñV~Z»ÇVÆŠgxy (3) 

   mZ~.™äÆnˆ~Ÿ‚ZEw™D�X
( ¥x™äc Conversion Factor)

Vw:X
Âx CGS Zzg Newton Âx~ MKS ¢ð

GO]ÅZ»ð
ÆŠgxymZ~.™äÆnˆ~‹t» Dyne ~

ZEwƒ@*ìX¢ðGO]Å°pÆ_.

¸]

Z»ð MKS ¸]Å

Z»ð CGS ¸]Å

1 Newton

=

=

=

=

=

=

=

S x ZuZq

Kg x m/s2  = Newton

 g x cm/s2  =  Dynes

1 Kg.  m/s2

1000 gm x 100 cm/s2

105 gm. cm/s2

105 Dynes

Šg|¸]ÅZ»ÇVEHZzg 10
5
 ZkVw~ñ%Š°Š

Conversion eZíÆŠgxy$›½þ
G

ÃªCÙ™@*ìXZk°ŠÃ
¹Y@*ìX Factor 

::::XXXX Order of Magnitude ŠŠŠŠgggg»»»»ŠŠŠŠggggzzzz
Å̧ÂV~ªCÙ™ä6,% 10 ËÌlZgÃ

°ŠqÝƒ@*ìz{½ãZklZgÆ)z~tHY@*ìX

Ÿñ8aþ³þ³^¨Œ
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Å¢ðGOÂV~ZÖg™äzZá°ŠÃŠg»Šgz¹Y@*ìX 10 

Å̂~   þ A X 10
n
 ËÌ8lZgÃÿ

ƒ@*ìÔZzg ªCÙHYYìXŒV
(ìXSÏ»ï°ŠÃQk8 Integer Zq-»ï°Š) "n" 

lZgÅŠg»Šgzë�X
:Xi}Zq-™z~ŸìÔ (1) VwÆîg6,Ô
ƒ@*ìX 6400km T»Û¢

(Electric Charge)  :XZq-Z¼Zy»',¹!*g  (2)     

ƒ@*ìX 1.6 X 10
-19

 C å

5m :X�Ûn<�ÔZq-scÅMð (3)

ìX

Dƒ43š5é EGG]~ZEwƒäzZáPºm8
lZgzVÆnŠgÆŠgZŠg`èfs].zw~Š3ñ
‰�X

8lZgzVÆ**x
(Name of Physical 

Quantity) 

Order of

Magnitude

Mass of the Sun

Îg`ÅS

10
30

 kg

Mass of the Earth

i}ÅS

10
25

 kg

Mass of an Electron

Z¼ZyÅS

10
-30

 kg

Distance of the Sun

from the Earth

Îg`»i}ÐÃ,

10
11

 m

Distance of the Moon

from the earth

i}»e0+ÐÃ,

10
8 

m

Diameter of the Proton

6,zN*y»Zz‰¢
10

-15
 m

Life Time of an excited

Atom

u%CÙ»z9è§]

10
-8 

s

)Yg~(

Ÿñ8aþ³þ³^¨Œ
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ZZZZiiii‚‚‚‚ììììÅÅÅÅSSSS::::]]]]
Zq-ZY‚ìå”wDÆnÃ�áVgL
ìXZ¤/Z‚E+{¥Å"C{�¤‰Üz¸ÂVÆ
uZV»9ZŠgZu™DƒñZy6,ZKÂz%Ãi
™Š,Âz{¥ÃÜsZq-»x[‚ì„7ÉZq-

¯ä~Ì»x!qÝ™fe (Learner) 4$»4iï G
E

�Xfs~PZ+S:]ÃÒyHYg;ì%
£g~
®)Æ�Ûzr~Zë¦gÅYC�X

#¥Å!*ÂVÃåµy~Z0+ZiZzg9 (1)

Úø~ú7e’X!*]Ãy™g;ìZë7ìÉH
!*]™g;ìt¹ZëìT6,ŠzgZy
®)ÂzŠ~Yã
e’X!*]Ãñz·Zzg̈gÐ[eìW\ZkÐ5
ƒVc*7XZ#ZKfZCgZñúŠ™WCìc*Qf‚Ë

gZñÆik,ZW,ƒ@*ìA$#¥Æ�xZzgWÐ
»gWæï]ïÜ**eƒY@*ìX

#¥ÃŠpÐŠ9Ô!*Ñú7�xÃM- (2)

Z0+Zi~c*Šgpp~¹ ( M u l t i  S e n s o r y )

æŠÇgƒ@*ìX7¿zWÆŠzgZyKãw»]z
Zi]Ôn}Æ@*W,Z]�Zzgy~ø»]6,Âz%Ãi
™äÐ
®)ÅZW,5+k,~~‡.ÞŠgZŸ†ƒ@*ìX

f‚Ãå
®)ÆnWâŠ{z»gǵe’X (3)

fZCîg6,pŠÃ!*zg™ZN�Åg~
®)»gWæƒCì
Zzg%Z~.zZõ[ÆFñZµ�ÛZë™CìXtpŠ»gf6
ø�GgÅ&¢AÃ4¯ä~.e$»g¤/Zzgçzy
ƒ@*ìX

#¥Æ7™Š{Z°gzÃc*]ÃŠgÅó{Ð (4)

Ÿñ8aþ³þ³^¨Œ

ú7³!1ÜÂƒÃW@*ì

Ãgzt¤CÙÔ©gW!*Š
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ŠBZzg»Š−XWÆW¸iÐIc*ŠzgZyWL
ÌgZñ‡ì:™,Zzg:„W~)¢zg~g»z›aZ
™,X

#¥6,ZKŠpZzgZìu»ZÖg™,XGg (5)

~ŠpZzgZìuÆZÖgÐ#¥ZK!*]WgZxŠ{
Z0+Zi{Ô4§jZzgWiZŠZ:îg6,7™@*ìX

WÆZ!x6,f6ZIyÔçz‹t ( 6 )

‚ì)¥(Ãƒz̈ZzgZ~.zZõ[ÆÑë¯@*ìX
!*]Ãñz·ÐGgÔ_.!*]6,‡1gppZzg (7)

¯g~îg6,#¥Å!*]6,ÃðgŠ¿7™äÐ!*i
g&Ðf‚WÅ¬!:
®)Æ‡.ÞáCìX

#¥Ãñz·Ð[eìW\ZkÐZ·t (8)

gnpƒVc*Z%sXŠzgZÈ
®)µZ0+Zi~u
h™ÔZYÔÇìz){ëƒñ#¥Ã4@*W,Š¶
ÅÃÒ™,X

åŠzgZy
®)f‚Ã‰wìÑ]Å ( 9 )

ŠgZ0+Zi~Ð0*ugOXf‚~)ÇìÑ]z
gz$ðGOVÆŠgWäÐ#¥ÆìÑ]K~;ðZzg

ö!*¹7gLX
#¥Æ�xÃZ#‚ìpŠKÐ¬b (10)

0*ñc*ZÐÃð{mzŸs#c*ƒŠg»gƒA$z{6,%l
Z0+ZiZzg({§jÐZ§g™}X

#¥Å!*]6,Z¤/ZKÃðgZñ ( 1 1 )

7™**ƒA$#¥Æ�xÃ4 (Feedback)

§jÐBƒñgZñiã™,Zzgìwgì�
!*iZ‚ÛZö)gZñiã(ÔµÔ¡qj,Z‚ÛZÔzZãZzg

)ãƒãe’X
Zq-ZY‚ì”ˆÓx!*ÂV6,¨gz ( 1 2 )

Æfg) (Evaluation) pnÔfzóZzgŠgeð
ÃZZz‡]6,!*ic*ÄÆn (Gist) �xÆÜá

ZLf‚~ôp™©8ìX
Zq-ZY‚ì)]z)b»‚o™D (13)

ƒñÌâ-ÏzøzòÐ“ƒñåµZ0+Zi~
ÎøìX

Zq-ZY‚ìZL‡1Ð!*CÙyZ[qÑ]Ô (14)

F,¹~âúg»zIVZzg«îðÃ:Üsç{%OãÐJw
™@*ìÉZ7zzÔ)xZzgz‰ÜÆ‚B¦/gYä
zZá¦g™@*ìX

Zq-ZY‚ìZK
®)6, ( 1 5 )

ŠÔaÔ1ÔÐ]Zzg—zg]‰_.!*]ÃL„0*ä
7ŠêìXz{åZLVZzg_.!*]6,‡1g‚rìX
ŠzgZy
®)ZLŠwzŠârÃQZZzg6,jyg‚rìX

ZY‚ì1%Æa:ÜsZK!*g~» (16)

ZOg™@*ìÉ#¥Å!*]ÃŠgxyÐL7»Ò
ìX

ZY‚ìZLZz6,ƒäzZàWÃÌç{ (17)

%OãÐù7Zzg',ŠZ“™@*ìX_.!*CÓV»%Z[

Ÿñ8aþ³þ³^¨Œ
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å)_.!*CZ0+ZiÐŠêìX**pÎZg!*]ÃÌ
pÎZgZ0+Zi~ù7ìX

ZY‚ì1%Ðic*Š{ù7ìX (18)

4‚ì!*]Ã·ZzgñÐZkÂµÐù7ì�
ŠzgZyWZÌÃð»xÅ!*]òWñÏXtZq-**‡.Þ
F,Šh+|ì�ËÅ!*]ÃZh§bGgÐZ%s
Å”]~¹ic*Š{¶zZµƒCìXŒÛWyˆ~
GgÆ0zV»F»V6,f™Wc*ìXLLMßv
Ãð"ƒŠ{!*]:[ÐZzg%¼Ì[ÐÇ„

[ÐXóó)Îg{%*(ÔLLMßvÃð"ƒŠ{¯xc*
kH{Å!*]:[ÐXóóÔ)Îg{zZ§(ÔLLMßvÃð
½ZzgÑK!*]:[ÐXóó)Îg{Z±(XèÃg{Wc*]
Ðt!*]…¥xƒCì�¼A~"ƒŠÏÔc*z{
ÍðÔÑ^ÔÕÔUÔcyÔÇàÔÑsz*ZsÔ
9zŠZzgƒzÅÜ!*'7ƒVÏXZ‚E+{pŠÃ
ZzgZL¥Ã�D0VÐôpgnpƒñFZq-

6VÐôpgÄMh�XZ‚E+{”V~4
®)
Å¬Š]Æ�ÛzrÆfg):Üs¥ÃZi‚ì¯
Mh�ÉZKgÚ~ÔgÉðZzgfs~Òy™Š{P
ZŠZâ]6,¿cZðÆfg)”V~µzñW,
®)
Ã6,zZymJMh�X

¥Zkz‰Ü4îg6,!*]
®)™D�Z# (1)

Z¹!îg6,ic*!*™̧Šc*Y@*ì�Hg)#¥(Æ
ìÑ]6,Z7ZÖgìw™**ZzgZCgŠ¿7™**ìX¥Ã

®)™Š{½k,6,ZLìÑ]ÆZÖgÔ̈zzpnZzgpŠ

Zï!»ñµ�ÛZë™Dƒñ({
®)Å¬Š]ÃgZtz
¢oHYYìX

¥ÃHgÅ7ÉÆO}ZkÆ7™Š{ (2)

�x6,ic*Š{Âz%Ãi™äÅSÅYãe’'×h+',ZV
Z7HgÅZÝoZzg7¿~0*ðYäzZàyZçVZzg
ZÝo6,ÂzŠ¶ÆOñHgÆ�xÅZÌzZÃŠe$6,
Âz%Ãi™äÅSÐ:Üs
®)4ƒCìÉZy
ÆZõ[ÅÑb~Ì{§pZ{ZŸ†ƒ@*ìX

À˜¥)ZëZzģmñZŠGg~ic*Š{Šp» (3)

bCÙ{™D�X¥Ã̧mñZŠÆ‚B‚B¥â]zD
ÐWgZ3ÃZ+{qñZŠGgÅÌÎ@*gS™**e’X

”VÃÚZk!*]ÅSÅYñ�ËÌ (4)

!*]ÃGgÐIz{ZKÃðgZñc*ê‡ì:™BZzg:„
ZÐIZi
®)1gc*"T¤/ŠZ3X!*]Å
®)Æ
ŠzgZyZkÐpÔ|xZzgÃð»gWæ!*]Z~.™äÅ
ÃÒ™,X

¥HgÆZ(g™Š{Z0+Zi•¥ZzgWÆ (5)

Z|[ÆçÐ:ÜsWÆ£œÐW’qÝ
™ä~»x!qÝ™fe�ÉZkÃc*Šgpp~Ì
tZ%¹çzyzæŠÇgU*"$ƒ@*ìX

”ˆ!*ÂVÐ¥Ãpz¢�ZzgZ~.zZõ[ (6)

™äÅ¬Š]eZB@*�”ˆ!*'z{�ÛZñl:™,Zzg
z{ZyÆf~V~¢ƒYNX°xŠpÐ!*]Gg

Ð!*'c*Š7g
Zzgz{¹¢qzÐZF,ÌYC

Ÿñ8aþ³þ³^¨Œ
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�X
¥Ã7,JñYäzZá$Ã̈gÐGgZzg (7)

®)$z)ÆZëï]Ã̄È™ä»¬Š~ ŠzgZy

¯N@*�Zy~!*]Ã̈gzŠpÐGg»âœ{6,zZy
7,ñZzgŠzgZy$•Zzg’k,™Š{ï]Ð$Å
!*ic*ÄZzgŠCÙZð~Z¹æŠïnXŠgkÃ̈gÐGg
ZzgŠgkÆŠzgZy$Æï]Ã’k,™äÐ¥â]
qz~îsæ]ÆnôpƒYC�X

¥Ã@*N™,�z{#ï)®)~ŠZ4ƒä (8)

ÐIZLX¸Z]6,.EVZzgZåVÃ!*CÙ
ghŠ,Xz{#ï)®)~)¢zg~îg6,ZW»Dg
:ƒVZzg;ðzŠwÐ
®)ZzgZ~.zZõ[Æ
�ÛZøZ)xŠ,Xf6Z§ZzģZ]({zñW,
®)
~åâúƒC�X

¥ÐZ,ÎZÑ]™,%„Ãï™D (9)

ƒVX¥Å
®)Ã6,zZymJä~çzyzæŠÇg
z‚bÃ',zñ»gÑN@*�a4zdw‚ìFZzg
ZyÅZõ!&&Ì6,zZym|ÃX

ŠzgZyW‰¥pZ[zìw~"ƒYD (10)

�Z#�P#¥6,ÃðLc*
(£4-ö EFGÌÆZgZŠ}Ð

!*]Fg�X¥ÃZyyZÃ]Ð!*ig&ÅJ¢zg]
ì@*�z{µzñW,
®)ÐZLW\Ã¾zg™ÃX

¥ÃCÙŠxfí{ZÖp~ZŸ±µ3¨¾æ GEƒã (11)

e’@*�Z#Lz{ËÃ•A$ZkWÐZ~.z
Zõ[Zzg4ûqÝ™ä~fí{ZÖp¹æŠ�ÛZë

™D�X#¥zHgÅ!*ÂVÃzZãÔ™sZzg4îg
6,KÆnfí{ZÖp»0*c*Y**¹¢zg~ìXZÏn

¥Z#Ãð*Â•ZÐ¯g~îg6,â^™BZzgf‚
~ôp™BX

Z',ZënÆ̧wLLZ¹ƒ¼ú72îÔp (12)

”ƒðÓx!*ÂVÃsÅãK6,6,npƒñZh!*ÂVÃJw
(Teach them to listen to all ™**Ì1îóóX
sources, but also teach them to filter all

hears on a screen of truth, and take

o n l y  t h e  g o o d  t h a t  c o m e s  

ÅgzÝ~Z‚E+{ through.Abraham Lincoln)

¥Ã”ˆ4!*ÂVÃÉ™äZzgc*ŠZ“~Z¹ôp
™äÅ'g](£4hÀ£é EGN@*�Zy~4
®)ZzgñW,
Zõ[6,zZym|nX

Z‚E+{#ï)®)~Z
YZ�ÛZŠÃèZ™{ (13)

Ænæú™,@*�z{Z~.zZõ[Zzg
®)Ð0
ZK¥â]zŠ!*]Ã‚Š{Zzg6,ZW,Z0+Zi~¥Æ‚t
7™ÃXèZ™{ÔczI}˜V¤ÏÆ�ÛzrÆ
n¢zg~�z�t
®)Æ£gÔƒz=ôZzgZ~.z
Zõ[ÅZW,5+k,~»Ìâiƒ@*ìX

z»¯»¥»õ'™Dg�@*�ZyÅ�'gÂV
ZzgZõ!&6VÅyzF,¹eƒXz{4GgZzgK

Ÿñ8aþ³þ³^¨Œ



ÆÑëFX
®)Ã!*ÑZzgñW,¯äÅ¬Š]z
'g]¥~pŠZOŠ~Ã6,zZymJäZzg³xz
j+VÃi0+Ï«™ä~Zë»x™CìX

WWWW~~~~



®®®®))))»»»»™™™™ŠŠŠŠZZZZgggg
ë{ñlgTƒñÌWZzgìÑ]

ÆnŠá~Zq-ZëZzgdw™ŠZgZ)xŠï
( V e r b a l �X{ñl‚ìZLŠz)Š

�â]Æfg)1 a n d  N o n  v e r b a l )

)HgÔ!*]™äzZá(ÃplÍZg§jÐZK!*]
Yg~z‚g~gppÅF,(ŠêìXZq-{ñl‚ìÆ
îg6,W~ZëZzgdw™ŠZgZ)xŠ¶ÆøÆn
¢zg~ì�z{ŸWÅ',ŒÛZg~Æn)Š@*W,Z]
ÆZÖg~¸e$ŠgzZôoÐ»xáXån}Æ
j,Z‚ÛZY@*W,Z]Ô6,jyg‚ðÔp&Âz!*]™ä
zZá6,ZY@*W,eZrìZzgz{pÙCk™@*ì�‚ì
ZkÅ!*]ŠpZzgZìuÐÍg;ìZzgZkÆ�xÃ

KÅÃÒ™g;ìXtZq-|ì�GgzZá»
ZìuÂzZzgŠp!*]™äzZá~_./Ô%lzzß!
½Dƒñ!*]ÃñW,ÁZ0+Zi~7™ä6,âb™C
ìX‚¥»ZyZ‚ÛZ',@*îWznŠ!ìwÆn‚iÇg
âjw»g™@*ìX»x[zñW,W~TŠgZhW
Zë¦gÅYCìZÏ§bµzñW,
®)Ì»x[z
ñW,WÅgzb¦gÅYCìXWZzgZ~.zZõ[Æ
¿~
®)Ã¹ic*Š{ZÌqÝì%({
®)

ÆZ~.zZõ[Zzg»x[nŠ!ìw»¦gÌõwì
Z‚E+{‚ÆZ’Zð‚ßV„~4
®)Å¬Š]

Æ�ÛzrÃe¯N@*�aZ~.zZõ[ZzgWÆ{
~'g]qÝ™DƒñNZNw»xçVÃŒ
ÎNX

WÆZsòWŠZ[~t!*]Ì�áïì�!*]
¨gÐ[Ô!*]™äzZáÃ1%»ñµŠ,ÔŠgxy
~ZkÅ!*]:»›ZzgZŠOZŠOÂz™äÆOñ!*]
™äzZáÅY+$åÂzgOXÑ™*-ZvmzÅ
ä|]Z1fgñÐZg�áŠ�Ûâc*LLZ}Z1fg!H»Z+Šz
!*':CîV%"6,¹ÑZzgöZy)**),Zqw(
~¹¸g~ƒóó|]Z1fgñä�Ûâc*�gÎwZv-Zv
mzÅ¢zgC�ÔgÎwZv-ZvmzÅäZg�áŠ

Zzg({ ( 2 ) ic*Š{{ñlgx ( 1 ) �Ûâc*
ZÜt)‡>Z…×@(XZhW™äzZÑZK̈yZY
‚ì)GgzZÑ(Ìƒ@*ìXZ‚E+{¥Ã1%ÆzE
ÐWgZ3™äÆ‚B‚BZYGgzZÑÌ¯NX¹
ÐßvXZ�ÛZŠÐ«!*gX�Âz{Zy6,ZY@*W,‡ì
™ä~Zkn**»xgT��z{ZyÅ!*]ÃÂzÐ
7Fg�Xt!*]sì�ßvZYGgzZáÃZY
1%zZá¿6,F,ßŠï�Xú7%1oW»¢zgK
ìTÐìÑ]Å±~Ì7I¦ìZzgßvÜZgÌ
7ƒD�XZ‚E+{”VÃZi§jÐú7ZÏ§b
5NT§bZiZ0+ZiÐ1Ü2D�XZYGg
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»Ètì�1)!*]™äzZá(ÃZK!*]7g~
ä»ñµŠc*YñÔZÏ§b%Z[Š¶Å§sÂz ™
ÁŠbZzgZkÅ§sì:™**ZzgZkÅ§s˜g
™Š9z){)oƒ!*'�X½ˆ!*]Ãc*Šǵ
ÌZYGg~�áïƒ@*ìXÎßÍVÅ!*]Gg»
D7W@*Z7!*]™ä»DÌ7W@*ìXjy
ZzgZh§bÐ!*]ÃGgÐWŠòçÑ}~CÙ
Š+m,ƒY@*ìXÇZŠgZuÆn!*]Ã!@Íl‹
YñXú7¡%Z[Š¶c*ZCÑqÝ™äÅ¾n

Ð:ƒÉú7KÆnƒ1ÆNÃÐW’Æ
”wÆnƒXƒZzg�Ûd$ÃÅzzÐ!*]Ãß
gcÐÍ™ëZkÅµJ-7V0*D�XÑ™*-
ZvmzÅÅŠ¬LLZ}Zv…qzVÃZÏ§bŠÚÅ
Â=«�ÛâÔÜz{�XZzg!*ëÃ!*ëÆgz\
~ŠÚZzgZkÐZA[™äÅÂ=«�ÛâX…

hÃhÅßg]~ŠÚZzgQZkÅcz~ÅÂ=«
�ÛâóóÐ…gÉðzgÚ~Qì�!*]ÃZÏ§b[

T§bz{½ˆìX
®)ÆWŠZ[z»çVÆK
~§]Ñ-ZvmzÅ»Z¤/Y,̂{1YñÂ…

¥xƒ@*ì�§]Ñ-ZvmzÅ~t¬Š]Zâ
pzgCÐ4¤/ì�TÅVw…}7
QXW\-ZvmzÅŒ
®)»�á0+Zg%:
¸XW\~VZL#¥Å!*]ÃZh§bGgÆn

!@ÍlƒYc*™D¸XŠzuzVÅ!*ÂVÃ¹ñz
·ZzgZEyÐFg¸X‚g~i0+ÏW\~VäL
Ë!*]™äzZáÅ!*]Ã7»N*XgzZîZ0+Zi
®)
ÆOñÇ
®)Zq-¤!g¿ì%WŠòÃŠzuzV
ÆìÑ]Ô_.!*]ZzgZˆ‚]ÐÇsV
~WÙð»ñµ�ÛZë™@*ìTÆfg)ëF)b
»iW‚ãÐeð&+fe�X

Z%§]ÐmgppzZáZ�ÛZŠÔZd
ZfZyÔfñZ™ZxÔZ‚E+{Z™ZxÔ(ÏiqZzgªŠ]

Æ£6,Ã,̂9gÉzV6,ÃeZàYñÂZÒñW,

®)Å&¢AÐ·Š„ÃWD�Xgzi%{Å

ÑVÔ]gÈVÔ>ŠHVZzg×}ZÒ!*]ÃGg
ÆZßwzçZ*ÅÜszgi~»³ƒD�XZ¤/
#¥ÅŠzF,l!*ÂVÃñz·Æ‚B9Úø~Í
1YñÂ9gÛVZzg9V»ZiZ!eìXË
ZŠZg}Ôvc*̂~»x™DƒñÔŠz2VÐ!*]

’A™DƒñÔöÆyZy~ÔxV
ç~ÔzZ−+ZzggºŠZgzVÐW™DƒñÔZL
ZdÇh+ZgzVc*â

+B54è
GG

GEÃ‡b™DƒñÔŠgkzD+gö
Æ�ÛZøZ)xŠïƒñÔ¼c*½k,
®)™D
ƒñÔZºni0+ÏÆCÙyZy~ñW,
®)Å
&¢AZK̈yÃ»x!z»%ZãÐë)g™äÆa
¢zg~ìXZka
®)ÅZÌ»9¦ÔZˆk
ZzgZŠgZuf~V%¿™**¢zg~ìX

Ÿñ8aþ³þ³^¨Œ



47   2019 Z6,sâx)Ô5Š‹ ‰^ñß‹ QgŠz

�ÛeZ!1ºÕä GyZzg™:�ÛÃàÆnßg]qwW‚y
ƒYCZzg@*gõËZzgZ0+Zi~g¶ƒCZ¤/‰.Þ7iæÄ

Ggƒ,œ~{~~ñ%Šƒ@*X (GPS) 

Ð%ZŠZ(ÂxìTÅæŠÐW\YyMh GPS 

��Zkz‰ÜW\Ç¾£x6,ñ%Š�XtÄi}Æ
gyg GPS æZg~ñ%Šaä¡¦(gzV6,FFìZzg

gppzZáÃC@*ì�z{Zkz‰Ü™{Zgn?ÄŠgz²n£Ô
îw£ZzgR«gÐX—~6,ñ%ŠìXZkZXŠä
ßÍVÆ^Æ§iÃps™Šc*ìZzg�áh+åÆn
ps™Šc*ìX

›uáÔZq-gð],eE~WWZzgV»ð»0*"5Òï JGHZq-
gygZKÏ~ZEw™DƒñŠ®WßŠ GPS 7g×

ñÌ~yYäÆn™̂@*ìXZŒgziz{gygÆ

‚B»g~™̂@*ìZzgE©],ÅNh-V~ZKeÆ
yYDƒñZLð™Š{Ã,Zzg6£x»ç™@*
ìXZq-0*"5Òï JGHÅwÐz{ákZEw™ä»âCÙå

Æ7}ÐZ.Š{™@*Zzg¯Z0+ziƒ@* GPS Z[z{
ìXZ%MZzg-g\~»gzV~ZkÂxÐZ.Š{»
gDy!~Ð¾e$ñg;ìX

æ¢a~»Zq-ZßwLL"5Ò543ï
GI

GIGGóóZEw™@*ì% GPS

Ë�ÛŠÃZK7ic¬Ð¥x&£â]ÆjZáÐ
¾§b»x™@*ìÔZk GPS CäÅ&¢AŠêìX

ÅVwZq-ÎZwÆ‚BÑzqÅY$ËìX!*ÁnW\
gc*„;ñ�{~}ÅYD�XZ#W\ËÐ
7y��W\¹V�?ÂŠzuZ�ÛŠ%Z[Šêì�W\*

éŠzg�XZ¤/pt¥â]ËuJ- 625 7Ö*ÎN*Ð

Ÿñ8aþ³þ³^¨Œ  ¤CÙµgÃgz¹

xZXŠZ] 100

‰.Þ7iæÄ
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ÆìXpt&+Z]pŠW\ÆnË»xÅ7XZk»
éŠzgÂ�p¾ 625 Èì�W\*7ÖÐ

~XW\Šz!*g{7y�XZkŠiW\Ã%Z[M ‚
éÆÃ,6,�XZ# 690 ì�1õSi+ZƒÐ

W\ZyŠzâVàzVÃu~ŠÙ�ZzgZyÆZgŠ
¤/Š»´‘ŠÙ�ÂW\Æ‚tŠzŠZ],}Z½}

é625 �)CÙàÆ¤/ŠZq-Gz£ŠZ],{*7ÅøLÐ
éÛ¢(%Zq-Šzu} 690 Û¢Zzg1õÐ

Ã»^gì�XZ[W\ÃZ0+Zi{ƒ@*ì�W\ŠzÕo
~ÐZq-6,�Xpt7Y…�¾`6,
�XZ[W\Q7y�Zzg%Z[Mì�&½jè

HE

éŠzgXZ[W\¶K0+„™Mh� 615 Zk,m,z**Ð
�ŠzâV~Ð¾`6,�X&¥xÕoÆ‚B
W\ŠNfe��W\eegÃßgzezÆŒÛd$�XYV
�¸£xì˜Vu6,ÐVŠZ],}Zq-Šzu}Ã
»^gì�X

Z¤/pt!*]Šz3£x)îw£Zzg²n£(~
'ic*Š{W‚yìp¸¦g&EV)îw£Ô
²n£ZzgR«gÐ—~(~Ì»g¤/ìX&
EV~tÄŠZ],zVÅOñ°æOzV~»x™@*ìX
&ŠZ],zVÅOñeg°æO}Šg»gƒD�@*�Šg„
F,+£x»çƒnX

gygÅp!tƒCì�z{eg)c*ic*Š{( GPS 

Ÿñ8aþ³þ³^¨Œ
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¡¦(gzVÐÃ+V»ç™@*ìXOç GPS 

Zq-ŠiZ#gygZk»ç™©8ìÂi}6,ZkÅ
£xZzgR«gÐ—~»ˆ[Î1Y@*ìX Šg„F,+

Zq-ZzgZ0+Zi~ZÐ-VŒYYì�W\Æ£x»ç
™äÆngygÃW\ÆZz6,eg¡¦(gzV»ç™**

Æˆz{W\ÆZzgCÙ(g}ÆŠgxy 7,@*ìXZk
ÃA»ˆ[Î@*ìXgygZkz‰ÜÅlZgÅeö
™@*ì%WÃ(g}ÐgygJ-î~4ìX
aèt¥xì�gi+-W¾gëgÐ™̂@*ì)gzÝ

é°²ì(Oçgyg 186000 ÅgëgÐ%
ˆ[Î©8ì�}Ãî~Hz‰ÜÎìZzgtÃ,
HìX

Æˆ[»Zq-ZëUtDì�¡¦ GPS

(g}¹V6,�X(g}pŠÌ¹—~6,¥x

¥â]Ã GPS æZgzV~^™gìƒD�X
Z&Ð)é G7-Å§bfí{™©8ì%C@*ì�ËÌ(g{Ã

¾z‰Ü¾£x6,ƒ**e’XZq-Sà!*]tì�-
Zöe6g¹WseÌÚÃg‚rì�(gzVÅ

Ç7icZkz‰ÜHìZzgÓxgygiÃi™@*gL
»Z•ðZë»xÁZiÁeg¡¦(gzVÆ GPS ìX

}ñ**ZzgZy¥â]ÃZ&Ð)é G7-~ñ%Š¥â]Æ
‚B5™i}6,gygÅÇ7ic»ç™**ìX

Zq-gyg%ãCŠ~¥â]�ÛZë™@*ìz{îw£Ô
²n£ZzgR«gÐ—~ÆjZáÐñ%Š{7ic

ƒCìXÆZzgVàßg]z{ƒCìZ#gygZk

eðÃŠv¥â]Æ‚B7™@*ìX}ZK™g~~
ñ%Š&VÆfg)C@*ì�Zkz‰ÜW\¹V�X
t©Ã{eîVÔ«g~^™äzZßVŒVJ-�CÙ

GPS §bÆ™̂äzZáÆnÆƒ@*ìYè
gygi~Š*ÆCÙÍÚÆ'ñ%ŠƒD�XOç

ÆGPS ™ÒZgn»Ãð£xZ(7ì˜V?W\
fg)ZL£xÐWÇ{:ƒÃXtZkÄÅæŠÐ
ÃðÌ�ÛŠZLñ%Š{£xÐZ0+Zi{ÎYì�z{
z;V“VnÇX

Æn(ßYF',ÎVÐik, GPS Z¤/p

ZEwìpZkÄÃãCŠ~îg6,zäZzg‡.Þ¿-
ZöT~ä¯c*XZkÆn-iZ%MÆYŠÃqä

YJ-Š*½ 1999 ½G¸XZq-Z0+Zi}Æ_.
)j~£œÆnZEw GPS ~DÙZgzV

ƒgì¸XZkÆˆÐZk®ZŠ~gzi',ziZŸ†ƒ@*
Yg;ìX

gygi»ZEwd~Zzgcð˜i GPS W`À
gZãÔûz̧qZzgz‰ÜÆçÆ´z{ŠvóZñgÆ

nƒg;ìXZ[ZkÄÆgygipgzVgs

Çh-VÔ»gzVÔ¯VZzgZfgZùWæzgÄ~0*ñ
YD�X)Zy~Š4WÑ]Ì�áï�(X

))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((
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6666,,,,0000++++}}}}XXXXŠŠŠŠzzzzggggJJJJ----óóóó]]]]™™™™MMMMhhhh����????
ñÌÅp~c*pgZuÅå!6,6,0+zV»Zq-£x

ÐŠzu}£xÅ§só]™**ZzgQqÑ]ps
ƒä6,zZ:ZLyzVÃß^W**zZªZq-ªZyÁ
!*]ìX1ZkÐÌic*Š{ªZyÁZzgÐ!*]tì

Ô«gzVZzg 8h½3ð
EI

Gí �ó]™äzZát6,0+}
õZîVÃ̂g™DƒñDD)©%‚c*ZÂñ
ùð™fe�Zzg¾§bHg{z‰Ü6,ZK2w
°ŠJ-VYD�X

ó]™äÅz%;]%ÌƒV¾qwt!*]
Dì�6,0+}ó]™äzZáÓxYâgzV~ƒ
ÐWÐ�Z#�Zy6,0+zVÆÌLL

8-.54è
FGFGEóóWg<

R,y�XtÐz¾d$6,0+}Zq-‚wÆŠzgZyWD
ZzgYD�X]DÙZg³¢aÐÌic*Š{Ã,ð™

YD�XZ7Wg<Æ´ºÐZ†g<Æ
´ºÅ§sYä~½ãä‹”�Íc*tZq-
‹~½ãÎ!Î³¢a»Ã,ð™YD�1Y0*y
Æbk,}LLZ2zóó~g&zZàZq-%¸!LLzz6,
+ZyóóÅó]»ẐkÐÌic*Š{ªZyÁìXt
Z2z~',¢5é EEg~»ƒä6,‚·c*)gzk(»gc™C

ìZzgZQzÐ‚·c*»Zh@*:Î³¢a»Ã,Üs
ä]~ð™gìXZkŠzgZyz{}7gÇZzg

ÚZhCgSìX
@*ë¹ÐiF̂6,0+}ZKó]ÆŠzgZy
2w/2wIDƒñYD�X}gzÏ}uŠ-V
~ZhCƒðÜkã™Æ0*ÎyBìÂÜsgZ]
Æz‰Ü™̂CìZzgŠyÆz‰Ü}¾™ùgS
ìXt}Zq-gZ]~½ãegÎZÏ³¢a»^ð

Ÿñ8aþ³þ³^¨Œ
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™gìX
H6,0+}CÙ‚wZKóÂV»W¸iZzgZ!xË

Zq-„ºmŠyÃ™D�XZkñçq6,¹¼Îe
Zzg–Y[ìX¹ÐßvZk!*]6,¢Ìgnp

��Z(„ƒ@*ìX1|tì�ÃðÌ6,0+{CÙ‚w
QÏºmŠyÃZKó]»:ÂW¸i™@*ìZzg:Z!xX
Z%PZq-6,0+}Z,¢zg�%ZkÆŒÛd$ŒÛd$

(Capsitrano) WDYD�XOg*~́4n.ç FHZâ
Æ!*g}~tìw (Swallows) Å�gZ!*EV

19 ZÆ',Ãó]™C�Zzg 23 ¬x0*c*Y@*ì�t
âgaÃzZ:ßŴC�X@*ëZk~ÃðœZ‰Ü7X
ZkÅgzZ
ZzgWæÅ@*gu‚w/‚w$+rgS�X

Zyó]™äzZá6,0+zV~Z!*âƒÐ
ic*Š{!gëgìXtW‚ãÐ½ãeJðÎ³¢a°‚
ÅgëgÐ6,zZi™gìXŠzu}�6,|ZzgaWC
�XZyÅgëgZq-Î‚J³¢a°‚ìX‰
½F,zVÆZhäÅgëgÌZq-ÎM³¢a°‚J-
VYCìX

LLCe*c*ÛÛóóñÌuâ~ÑàuŠ´¸
VÐÜkã™ÆW@*ìXtZq-W!6,0+{ìX¬x
.ZzgŠJg~ŠZg.ÌñÌuâ~Ñà´¸VÐó]
™ÆWD�XZÏ§bÃô-g\ZzgÑàZ¨YÐ
ó]™Æ†[æ¹Z¨~WCìX

))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((
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ÛÛÛÛRRRR,,,,ÃÃÃÃ̂̂̂̂,,,,ÆÆÆÆ%%%%ZZZZ!!!!****]]]]
(FORTRAN) ¯g^gy  )`( X1

Ctrl +Alt+Del )`( X2

)Z³(CÙðƒág#-ô GG -3

        (Herman Hollerith)

(Computer Virus) )[(ÛR,zZ],k X4

 1976 )`( X5

)Z³(ZXkŴsZ¼uZhZ¼Zã X6

Z
+C42.ç
E
EGEGi

(Institute of Electric and Electronic  

Engineers)

      1995 Z~ 15 )[( X7

)Š(X X8

(Zetabyte) )`(ii+!  X9

ŸÑõÐ¬ËÛR,c*‚Åzk,Å # )Z³(  X 10   

Wiâ›Yõ

‚b7,ð
WÐ(,ð
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(67) vvvvjjjj
ÐiZZ+zHhezZÑª 300 ±™–~ /

±67 îh~Zày»�Ûi+R,z}åTä
zHqÝÅ‰X 309 qV~

�éÆÃA6,zZµ 67 (g{iCÙ{Îg`Ð /
ìX

Y~Z#1Îm,«%û˜igZãÆn 1869 /
˜izV»ÚZ 67 ÅàˆÂZkÅZ¶k½d$~

Zk1~Ð¦/gZåX

67 Ec*guÆgw}Zø¤/Z&+WnwR,ì~ /
gsÇhc*VWC 600 R,q-�XZkZø6,gziZ:

YC�X

C**geeZzœZzg0*wÏi¶ÔŠzâV**ñgqgzV» /

',kÅ/~ƒZåX 67 ZÙw

Y~âóÆ£x6,zzg7�á],Zzg]d�á], 1911 /
ÆŠgxyZq-�Û†¯kòÆŠzgZyWge~

¦/67 !*gziäAÅh4è
HEÃÝ1®HÂZyÅÞZh™

X ZõÆÃA6,Y¤/, 6 

\W!*Š�X 67 ÑàZ%M~gi+Z&+2Æ /

¬@ 6 7 �gcZu%ãzi$Îæ OäcZÅ~ /
gkgei‡ìG¸X

Y~ƒZX 1796 gzkÅ�uZ#èJELZW»ZÙw /
X ',k¶ 67 ZÙwÆz‰ÜZkÅ/

‚W!*Š~({ÃxZ�ÛZŠ6,Œ 67 Z�ÛiÅ †! /
ìX

))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((
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XÛR,Å«i!*yH¶? 1 ÎZw
[:Ñ Z³:Ã1w
Š:zn,zwÑ `:¯g^gy

(Three XÃyÏKgeÀLLê~¢5¾æ
EEY+^óó 2 ÎZw

BCì? Finger Salute)

(Function Key Z³::Å)
(Numeric Keys [:E%uÀ)

(Ctrl +Alt+Del Ÿ4) + W« + `:Nzw
(Shift+Ctrl+Enter) Z´ + Nzw + Š:Î

~ZXŠƒäzZáâegyÅ1geÆñ]. 1930 X3 ÎZw
»**xCN?

(Herman Hollerith Z³:CÙðƒág#-ô GG)
(Reynold Johnson [:gb®Y$jè

E
E)

(Karl Ferdinand Braun) `:»gw�Ûe~"5å EEH',Zzy
Š:Zy~ÐÃð7       

Ô ( B r a i n s ) Ô',« ( M e l i s s a ) !5Ó4hé GG X4 ÎZw
Ô( C o n f i c k e r ) Ô±3©5¾æ

EEG ( Z e u s ) i-k
ÔÃe (Cryptolocker) Ô™&43ð GFHß™ (Mydoom) âðezx

**ñV»W\HÈB�?  (Code Red) gi+
[:ÛR,zZ],k    Z³:ÛR,6,z¤/Zx
Š:Zy~ÐÃð7     `:ÛR,0*gF

Z9v¾‚w¯ðˆ? X5 ÎZw
1970 [: 1980 Z³:

Š:Zy~ÐÃð7 1976 `:

Å…ÃgxHì? (IEEE) WðZ~Z~Z~ X6 ÎZw

Ÿñ8aþ³þ³^¨Œ

ÛR,Ã̂,

·²ÔŠ‹



Z³:ZXkŴsZ¼uZhZ¼ZãZ
+C42.ç
E
EGEGi

[:Z&++ZXkŴsZ¼Z7-ZhZ¼p
`:ZXkŴsZ¼Z7-ZhZ¼Z7-Z

+C42.ç
E
EGEG

Š:Zy~ÐÃð7

yz*y~ZÚ,M“Ñzqc*”gsƒZ? X7 ÎZw
1995 Z~ 15[: 1972 †g~ 26 Z³:

Š:Zy~ÐÃð7     1990 ZÆ', 2 `:

Ãb˜^6,z¤/ZxÃy‚ì? X8 ÎZw
(Winrar) Z³:z3,Zg
(winzip) [:Ìy¯\

(zip) `:¯\
Š:tX  

Ãy‚-.$ƒÐ(,Zì? X9 ÎZw
(Kilobyte) Z³:Æ!      

(Megabyte) [:Z*!  

(Zetabyte) `:ii+!        

(Terabyte) Š:K!

Hì? (Beta Test) XgC± 10 ÎZw
#ŸÑõÐ¬ËÛR,c*‚Åzk, Z³:    

ÅWiâ›Yõ

[:;geegZÇÅYõ    

`:â�ÅYõ
Š:uzgÅYõ

6,ŠB(  51 )%Z!*]™
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Asbestos

((((:::: kkkkcccc****ÔÔÔÔ$$$$øøøø
HHHHMMMM IIII+ ääää+ ))))ZZZZöööö  

¼n*]Æºmg8XÐZq,¯ð
YC�Xtg8ZLZ0+gÐ7åO]ZzgðÃ7¦/gäŠï

6ðZ±gÐ½ã"¿ƒD�XZyg3VÐŠJ§
¯™Z(ÀZ¯c*Y@*ìT6,WvZW,7™CZyÐÇh~
Æ',rVÅZz6,~6,]ÔeŠg,Zzgšu¯ñYD�

XZyg3VÐic*Š{ %�Z»ñV~ZEwGYD
²áJ-m~g&ÐZöäI‹**ò‚÷ÅFg~
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Ô»gkgeǵ 300 F,KMp}g‚!Zzw@*Ñg{

ÌZq-%³å&W\äl!Š™Æ»gzZÈ‚b~
(Š~X!{3¨4è

EE
GEÌtŠN™ªZyƒVÐZ,yä¾Ñg}
~Zzg¾ÄZyÆ�*y–åXZ»',+Æ�â]Ì
7,"Ðmgnp�X

»gzÈ‚bÅ»x[7¿ÆaŠwÅ
�ZÇVÐIgu!*ŠXC"¤/JwZ�iì³zÑs!

Y2019 Bâga 6 †Z<ñð      

…!ôùÂþ³Ûþ³Ø



57   2019 Z6,sâx)Ô5Š‹ ‰^ñß‹ QgŠz

JR,Zc
))))gggg¶¶¶¶'''',,,,ZZZZÓÓÓÓggggZZZZ„„„„ZZZZLLLLJJJJZZZZ»»»»îîîî....$$$$ÐÐÐÐââââxxxx))))‚‚‚‚bbbbÆÆÆÆZZZZ»»»»îîîî....$$$$~~~~RRRR,,,,ZZZZcccc™™™™ZZZZääää»»»»§§§§iiii((((

 Z¤/W\»Z»î.$ÌZÃJWsZ&+c*~ìÂŠg`fs¥â]ZLJÃŠnW\yh+Zg~g¶ X1

øg}ZÃJWsZ&+c*ÔfZ™ô',ZõÆZ»î.$~v™ZMh�:(Urdu Science Monthly) ZgŠz‚bÇ : Z»î.$»**x          SB 10177 189557   : Z»î.$�    
Z¤/W\»Z»î.$ËZzgJ~ìc*W\ÛzÈoÐyh+Zg~g¶v™**eT�ÂŠg•fs X2

¥â]ZLJÃ�ÛZë™,:(Urdu Science Monthly) ZgŠz‚bÇ : Z»î.$»**x         SB 10177 189557        : Z»î.$�    Swift Code: SBININBB382                                  IFSC Code. SBIN0008079    MICR No.   110002155
ì¼æÒj^ekæi†‰nØô‡…Ò^µjäV

110025 fZ™ôzÆÔ5Š‹X (26)153  

~LLZgŠz‚bâx)óó»yh+ZgàCeLƒVBZL³m,Ã7g}‚w�gj'eLƒVByh+Zg~Å
JR,ZcBsBBegZÅgzZ:™g;ƒVX g‚á»ig‚Ñ:&+g= ‰h+™Z**eLƒV)yh+Zg~�''(

g‚áÃŠg`fsí6,&+g=‚Š{eZuBgZ~Zg‚w™,:
**x'''''''''''Ø'''''''''''''

''''''''''''''''''6Ãe''''''
¯y�''''''''''Z~é''''''''''''
â^:

gz9)ZÐZŠ~(Zzg 250/=250/=250/=250/= gz9Zzg‚Š{eZuÐ 600/=600/=600/=600/= g‚!gZ~eZuÐjZäÆai§‚Ñ:   X1
gz9)Ñ$k,~(ìX 300/=300/=300/=300/=
gggg‚‚‚‚ááááÅÅÅÅyyyyhhhh++++ZZZZgggg~~~~****WWWWggggeeeeggggÆÆÆÆffffgggg====::::™™™™,,,,XXXX   X2

„KX ''URDU SCIENCE MONTHLY''''URDU SCIENCE MONTHLY''''URDU SCIENCE MONTHLY''''URDU SCIENCE MONTHLY'' XegZÅ6,Üs 3
gz9iZZ+�gJz¦™,X 60/=60/=60/=60/= ¦™äÅßg]~ (Cash) Xg‚áÆZ»î.$~× 4

âx) ‰^ñß‹ QgŠzyh+Zg~BjÃgx

Address  for  Correspondance  &  Subscription:Address  for  Correspondance  &  Subscription:Address  for  Correspondance  &  Subscription:Address  for  Correspondance  &  Subscription:153(26), Zakir Nagar West, New Delhi- 110025E-mail : nadvitariq@gmail.com

www.urduscience.orgwww.urduscience.orgwww.urduscience.orgwww.urduscience.org

))))yyyyhhhh++++ZZZZgggg~~~~&&&&++++gggg====ssssBBBBJJJJwwww7777ÅÅÅÅYYYYññññÏÏÏÏ((((



58   2019 Z6,sâx)Ô5Š‹ ‰^ñß‹ QgŠz

ÑbZ3gZ]
gz9 5000/= --------------------------------------------------------------------------- å™
gz9 3800/= --------------------------------------------------------------------------- Û™
gz9 2600/= -------------------------------------------------------------------------- aåð™
gz9 10,000/= --------------------------------------------------------- Ãg)
Zhz;V$( Z zŠ Z Šzu
gz9 20,000/= ------------------------------------------------------------- )R°( Zs
gz9 30,000/= ------------------------------------------------------------- )R°( 1Ãg
gz9 24,000/= -------------------------------------------------------------- )Šz°( Zs

™,X z6,Z3gZ]»»x™äzZá|Z]gZ‚‡ì bZ0+gZY]»WgegŠ¶6,Zq-Z3gjqÝ<X

g‚á~�áù”{’k,zVÃ%jZ!Ü™**NqìX �

‡âãeg{%ðÜsŠ‹Å°ZpV~ÅYñÏX �

g‚á~�áù”{p}~›ëzZ°ZŠÅ¡ÅãCŠ~f)ŠZg~'ÅìX �

g‚á~�áùƒäzZáñZŠÐæk,Ô>ZŠZg]c*ZŠZg}»5ƒ**¢zg~7ìX �

'''''''''''''
fZ™ôzÆ 153 (26) ÐVZ™ 6 ÔgzŠ¤/ZyÔÑw.ZVÔŠ‹X 2096 Zz3,Ô6,ÚÔD�á-äYzh+6,öÔ

!*ãzæk,Z³Zi~:eZË·ZÅ6,zm, Ð�áùH''''' 110025 5Š‹X

ÁZiÁŠk»kV6,ZàŠ~YñÏX X1
g‚á&+g=z~X8X8gzZ:GYNÐXzÅ X2
g¶Á™äÆˆ„z~X8X8Åg¶HgÅYñ
ÏX

Ñ—zŠg•fsì? X3
°œ   25  =  »8  10__50 
°œ   30  =  »8 51__100

°œ   35  =  ÐiZZ+ 101
eZuyaâx)',ŠZ“™}ÇX X4
`ƒð»\VzZ:7àYNÏXÅ<å XEZZK X5
�Ûz|#»Z0+Zi{ÎäÆˆ„WgeggzZ:™,X
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