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A
QARG -FRNINS B-aF JMelATed A7 93 AHrg 9418
B o= (8.33)
E?R

5 -FIMAME TALae AFFe oA,

Mally = Mgty

(8.34)
AT i, 8 oy G0, 6 oy 5 -FOANCS JAETH A 'S B 976 B4 € (39|
TH-FECATCE B-Gd TIIEF t 2L,
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Y 5-TOMATS B-97 TRIFE ¢, A I RGeS 208 W22 1, 47 T4 20O WEAT (@ T
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TSR, FAFAY (8.36) TS =ifde 21 @,

S S 4T e @ TN 9FEYA (Identical), 9tiR ©F WA | g A9 (8.36) @
1 AT, ©F G T AL g, %y | 9 TS A, AF ¢ AR T @R AR ¢ AGTTES €
w99 weifEe afen T éedm |
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A,m = ¢ -0 (8.37)
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AT 4R A TEH B @ ACF o (0 SR T e wmy i Yo wwd wiba e i
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w1 TR AN 3799 S web |
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EINEIRCTICR G,
g o B il ny = 91 x 107%kg
n v = 0%¢
=2

\/]_;gf \/1 099 7 “

L ERag™ _Ef?f’;wj
V1 —0%s01 01410
= 645% 10 kg

A SI-=TE ST
Relation between Mass and Energy
qRHEN TR-dfe FeE we WA FEedl ga | wEeeEy andfEeen AEww 93
faarrs serd T St | @ S sR-fe gereTER w e | iR S A s e wEr sy
sAqeR SR mrqf @ QA | TO9T,
F t(mu) s (8.38)

e g e WAl HifF oq aazmﬁmﬁﬁaﬂm
weo R gr ()

do n’m
=M v ; (8.39)
TR I F I dx W GO | WS4 FS TG = F x| QEWWWWW|
" d[,g‘ =F.dx
={m dv + 0 dir i
oy R 1O
dv din
=T. ﬂ'f Ay + 1, ?f_ dx
= mo. do + o dint (8.40)
oy
S
99 TR 8 (@ TE e A1E,
m OO - (8.41)
§ i 41
Ton e 3 I AR,
e U
S s a
. 2 _ Mgk’
q1,  n v i
A, e — m2e? = el
qA, et = et + mte? (8.42)

T AM{Te AT Al I A ﬂi,
2. dm o = 2m dm 0?4 20, do m*
A, dm. = (o do + 2 dm) (8.43)
93 FAFAL (8.40) G2 (8.43) TS A3,
die? =dE,
A, dE. =dmc? (544
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7¥g Tffi fR@ AMF, ©@ 0= 0 R K. E. =0

QTSR m = m, | fFg T @1 I v T, T SEE AW T m |

Head HNFAT (8.44)-(F FAAFaA e A2

Ep I

J. t{Ek:J. dne. ¢

li] i)
n

A, E. = dm

Mg

i
?T, Ek :‘:2[ m J
iy

qP,E. =2 [m=-my]

U, B, = mic?—mge? (8.45)
afb® Teen wefreR sfefga i |
q*g Ifn P 999 AT, ©rd " W @ < Afde ons, o 797 93 *f§ (Rest mass

energy) I R 97 AT = g2

Trga (5 Y

E = sfenfs + Fersa «fs |
ql, E=E +myc?

ql, E=mc?—mye? + myc? "
G — I
: g . BENE (8.46)

af5 % zrert Ao WIBFI518 -a7 BI-+fF FRwa |

Hasra == o3 9T

Atomic mass unit or amu

aFfb AATAR A YQT 7ol | ©1F AR 4P BA oz I W A | feFn amdfee s
A5 UFT A AN B @FF (amu) | 1960 A (TF C'2 @ECS a9 (7 407 97 FRG
W] A G ©d ey w3 =)

@ ARAAIS S (1 amu) TACS ,C12 FATR ST - AL T |

1 amu = 166057 x 10" kg
FYBEH , (Ab 9f® F9T4 ©F amu GFCF L9 T T 93 4FCF (AFH 8 FAELTR B AW

1:007277 amu ¥ 1-008665 amu

1 amu St AT HE = 934 MeV

sfafe=s Swimae
s | @3fb STl fFrbe o7 97028 x 103 kg | @R *fE 7wga Ry 37| TG BT (eV)-@

T FS R ¢ [B1. AT, 205; . @ 2009; . (L. 2003]
4fq wen #fg = E GTTH ,
LIRERIES my  =9028 x 107 kg
E=mc? C =3 10% ms™?

NfE AWEA, E =9028x 107 kg x (3% 10° ms!)?

125 -4
a# sgmusely =Sl

1'6x 107

=5078 x 107 eV = 05078 MeV
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[61. (A1 So00%; B. (Al. 2w004; Al @, 008; 3. @l Wwor]

il |

me? =25 nge?
] e

my

5 A,
g m i}
i e e ?T, et
V1 —w2/¢? My N1 —02/c?
o g oe B
QT, (2 o)y = CLPE m’ 62 _L.Z__E.2
2
q, 6252 —62%7= A, 526:2=6252
5252 525x (3x10° .
2 o s el IO . 16
q, = = e = 575 q, v =756x10
Hon =275%10° ms!
ol (F) 1:6 % 10° eV AT TFFE RAFGLTI T I© ? [, @ 2ol
(@) 12 a. m. u. OTAR THGN & (i) eV, (ii) MeV ST &P T |
@l. @ 050; Bl. @ oob; H. @l w0v]

() SR T, a1,
E, = (m — mg) 2 E, =16x10%eV

16x10° x 16 1071 = (m — 91 x 107 (3 x 10%? =16 10°x 1:6x 107 "]
37-54 x 10~ F=m & =310 ms!

: - my =91%107% kg
& H=EpRa g o =3
() s &1, a,
L i m=12a m. u
(Y &= mn ) = 12 x 166057 x 107 kg
=12 x 1'66057 x 1077 x (3 x 10%)? ¢ =3x10° ms™!
17934 x 1071 | =17'934 x 1079 16V =16x107]
s 2 =10
ALDEEW . oo gy righey
1'6x 10719
Gi) 1 MeV = 10°¢V
P Y 5
E =£':]0b— =112 % 10" MeV
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Fundamental Forces
T TR R TUm a9l 9% Sw) A AuEE wW zre i 32 TR e Ry
‘Something) 271 IR | @ FHIA ONEERR TS ZH_AGTR | CIETFS IO form goarm o
e g e @ Fhees v Fe i ®hre Afefm @ gt amiars w9 a2 @ ‘@
g’ AT T4 WA 99 W T (Force) | :
w1 fafe a9 e Hfdbe zms gk iR RSy FFAd AFCAS A I g
e @ w9 @ AW 4 Yo Al wPtam SIS W @Il 39 (ATF S T A I T I 4
e ACAR I TIE (NS T4 <A |
memme|wmmwwaimﬁmm
A aFf 9 qeifkE 99 TR GG P AR | GRS TP A
ot TZFd W (Gravilational force)
g T')ﬁ_:’ﬁ—ﬁ‘ﬁ%\'ﬂ FE (Electromagnetic force)
\.\%, e fTE@m 99 (Strong nuclear force)
W HEFT T9 (Weak nuclear force)
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{(Graviton) |
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sifere Afaaadae wh wifre 4w W ol @3 orm e gmam a9 3399 ©fte wie=
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aTid WKy FCRA AP 3 43w zew Chw g RETEIm corel qemm Al fIg qrer =T
fEfEmE =, g Fofeams fooam Fedn @@ Ftfearte sore om 71 fefFaes oo =
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ved «afh CTfee T A b e @ W qEa FEHT 99| W2 7w e [EF a0 sfegwET
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Gifers Femyred SIgerR gomy
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A CNfFe qEa SnHFE Jeeel Fwey 4R Ared T W wEhfb % 91

A .
chfers eTYeEd el
T wfge ez am | W= fAEEm W | qdE WEFR @
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FCEA GRPSIFAY (Unification of Forces) :

vl Clife qrEm T e AR o) [EEE 93 999 4@ GF BT e | qrd sfee
T G2 BIRS S qeF Qe 9@ T fras Fa gren | G srergn wae (e adrw
A TG ATEAGA FACE Al I (@ ©fbe 99 @R (BIEF I W4 9F0] AWE A A |
@R FE WA (). C. Mxmeu)ﬁwﬁﬂf@—ﬁsqwﬁﬂ ©rga AT W3 M2 e qLa) A
woreky dfsfie = |
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FEACEA | ©WR AAETS ATHLHIN AT (ORI 9 @32 S(UCHRI 0 Wiy T@ FAF I%d |0l
T e T |

W\ﬁﬂmﬂﬁmmﬁﬁﬂﬂmmﬁﬁammﬁﬁmGﬁ% RIS
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AEHE TE WO AT 7 cﬁlﬁwmmw ﬂ@wmm (Grand unified field theory)
aifwre 2 | O 2@ ggansd S 920 e San o wihwe 29 |

e TR N Wi TSRSl og
Theory of Relativity for Journey to Space
I AR ¢ 07 ACIHITT TR T TP TN IO AT | A R TOGIGH PR
QI WMITAR CTREETed LR [HI007 SR WA IACES WAF ANY AN | WEF CHRAE
(Alpha Centauri) SAd #refm febey @l It 43 wread wqfes | wéie w3 sEE WAl
frerre e wﬁmw¢wwﬁmmm43mwﬁ£mmﬁw0%cmﬂ
WW&HWWWI s it R wfte mmr @3 2 e e W an
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o
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Planck's Black Body Radiation
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e SR Bees A W sawiendR oS Ry e AR | i vrye-a foafh s
w&ﬁg&wﬁﬁmm%&ﬁﬁ@meﬁmmWM|ﬁWWMfr
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seen e ﬁm—wzn@ﬂeWﬂmqﬁmmagmwﬁﬁowm% Iy om | g =
SHHTRT WA AR e R o S gk A 2 | s amdRem 5 a0 =
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: : . e Aem AR e 959 IR T AR T
500. 1000 1500 2000 W W ﬁﬁ'ﬁﬁ 4 WW ‘T@F ITA TR T

TR, (nm). — il 2ree wafs wg Y FEA | AT Al
@ bye W% TGS (FEGE O J1 (SEHIAM 0 |

ATERd wiews WA (AR e e Wfgw fgmd @ Rfey e ww afew R
fipmfagera wh 1| @3 dfFmm @ grafeme 712 | «fen fete Rt 1s 48 g =
0T qF o A TR e A eiifie | erere fgwa A uferR @3 43I wem W3S
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energy) I | TH @RIGT A FHIRT TG v G LTEF-49 LI )y iﬂ_ﬁzﬁ%ﬁfﬁﬁtﬂﬁ?
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g am n AF @oy awAd Mfe T eifEe =, wra (% =fga Afme = whe
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X-rays or Rontgen rays
N @] SO @SH TS, N S o S B I E | e SNrR  ¥-[
T A o | - TR R o SR wees A e 4are A TER | e 9 asi-
@ F ¢ Tera © Tedy T 7 @ FEAA SR TSI ACEABA 99 |
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