
4. v, = 2.18x106 tuvls/iuliY
n

R" = 5.3x10-"n2 111515

n "" R"

1 2.18x106 5.3x10-"

2 1.09x106 21.2x10-"

3 0.727~10' 47.7x10-"

5. n. L7Al&mISDU  ( T )  = tfh4mJ  / fla1ut"aa

= 2 R, /v,

2x3.14x5.3x10-”E
2.18x106

= 1.43 x lo-l6 iUl+i / mu

2xY. naluliatkp  (w)  = r
2x3.4

=
1.43x10-‘6

= 4.4 x lo-l6 ts1&Ju  / iu1G

PH 325 251



uvi 4 =

&tu  K . E . =

unufii,  K.E. =

6. WRIJJIUORWC  (K.E)  =

rrd V2” =

n;w”u K . E . =

ImV.’
2

Ke2

mR”

lm (Ke! )- -
2 mR,

1 Ke2

2 4

n2A2
mKe2

mK2e4
2n2A2

2.172x10-‘*

n2

2.172 x lo-‘*
1.6 x lo-l9 n*

13.6
n2

eV

do  n =

do n =

1,

2,

K.E. = 13.6 eV

13.6
K.E = - =

4
3.4 ev

do
3,

13.6n =
K.E. = - =

9
1.51 eV
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do  n = ci 13.6
K.E. =  -

7 . WRjJlUd  =
mK2E4

2nZAZ

I

=

E

=

13.6
n=

13.6

mKZe4- -
n2h2

-27.2

n2

eV

-27 .2 C?V

WRjJlUd  + WRjJlU&ld

13.6+  ( - 2 7 . 2 )  eV

-13 .6 @V
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hcROZbY  ui  = _-
e

s - 1 3 . 6  eV

E, = - 1 3 . 6  eV

AE  = El- E1
= (-13.6) - (-3.4) = - 1 0 . 2  eV

excitation potential f&h5fiJl?il6U  10.2 tkWWUI?Rol

24
lo.  n.

12 Mg dP  = 12.n  = 12

25 ’
21. dP = = 13

2 Mg 12,n

R.
26

Mg U’P  =
12

12.n = 14

12. BE.  = [ZM,+(A-Z)m,-Ml931

bbt’lWi1  B.E. = [13(1.00814)+(27-  13)1.00899-26.99011931

= 225 MeV

W~JJ7U%lb&l?ll~J
27
13 A l  bviltk  2 5 5  MeV



13. fl. 0.E.  q [l ( 1 . 0 0 8 1 4 )  + ( 3  - 1  )1.00899  - 3 . 0 1 7 1  9 3 1

= 8 . 5 MeV

B.E. 8.3

A 3
2.8 MeV

21. B.E. = [ 2(1.00814) + ( 3 - 2 )1.00899 - 3 . 0 1 6 9 9 ] 9 3 1

= 7.7 MeV

B.E.

A

7.7
- = 2.6 MeV

3

3

14. B.E. = [ZM,+(A-Z)m,-M] 9 3 1

ttnwd~ B.E = [ 3(1.00814  ) + ( 7 - 3 )1.00899 - 7.018231 9 3 1

q 0 . 0 4 2 1 5  x 9 3 1 MeV

= 3 9 . 3 MeV

WFjjJlUiRLHdL1?7Ja-J~
7

L i  LYilfYU  3 9 . 3  MeV
3

15. B.E. = [ZM,+(A-Z)m,-M] 9 3 1

rrnufh B.E. = 2(1.00814) +[ ( 4  -2 )1.00899 - 4 . 0 0 3 8 8 1 9 3 1

= 23.0 MeV

Wa’JlwdntMdu~uaJ
4

2
H e  tvilfh  2 3 . 8  MeV

16. Q = ( M, + M, - MHe  - M,,  ) 9 3 1

1tYwi1 a = ( 7 . 0 1 8 2 3 + 1 . 0 0 8 1 4  - 4 . 0 0 3 8 8 - 4 . 0 0 3 8 8 ) 9 3 1

= 0 . 0 1 8 6 1  x 9 3 1 MeV

PH 325

= 17.3 MeV
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17. cl = (M, + M,,  - M,  - Mo ) 931

= ( 1 4 . 0 0 7 5 2  +  4 . 0 0 3 8 8  - 1 . 0 0 8 1 4 - 17.00453 ) 931

= - 1.18 MeV

wt-kmqngan’du 1 .18 MeV

___________________-____________________---------------------------------

18. Q = (MU+~D-M,-~,)  9 3 1

WlUdl 2 2 . 3 = (  +  2 . 0 1 4 7 4  - 4 . 0 0 3 8 8  -Mu 4.00388 ) 9 3 1

M, = 6.017 1010”u$l

u?aun~8dou-6  tvi-&  6 . 0 1 7  t&Jt]

_-____---___--______-----------------------------------------------------

20. WO%JW%&U  ( Fusion )

pXai;llnti~~n~i  3 5

2 5 6 PH 325



1 . W~JJIW  (E) =
h c
/I

h
lJ?I  (m) = -

C

bJtuu6u(P)  =
h
n

(6.625 x lo-‘9(3  x 108)
=

0.16 x lo-“’

= 1.15 x lo-l3 $4

6.625 x 1O-‘4=
(0.016 x 10“‘9(3 x 108)

= 1.38 x 1O-3o Ah%

6.625 x lo+=
0.016 x 10-l’

______--____--__________________________--------------------------------

2.

h
m q --

c

I

n. tmlru~ 6.625 x 1O-‘4m =
(7 x lo5 x 102)(3x  10s)

= 3.2 x lo-= i%rns’u

6.625 x 1O34=
(0.25 x lo-“‘)(3  x lo*)

= 8.8 x lo- i%nTol

6.625 x 10s4=
(1.24 x lo-’ x lo-I’)(3 x 10’)

= 1.8x 1O-3o i%iniu



mV
h

n

11nud1 v =
6.625 x 1O-34

(9.11 x 10-3’)(5,200  x 10-l’)

= 1.400 LlJrnS  / iusi

1
- mV*

hc
=

2 iI

V2
2hc

=
m;l

unwfii v = /a

= 9.2 x 1 o5 RJR3 / iu1ii

nayt~auao3tihmau = 9 . 2  x lo5 LaJRS / idi

I P x c
E = st
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arnuFi1  E =
(3 x 10+x  1o-3x  10-2)(3x 106)

(2 x 1O-4)(O.5x  60)

6.
a

_~~__~~~_-_~-_--_---____________________~~

7.

12.4 x 10’
4,860

-------_--__-____ i-_---___--__

llnudl  E = (9.11 x lo-=  )(3 x 108)*

(9.11 x lo‘q(3  x 1oy
=

(1.6 x lo+)

(9.11 x lo-3’)(3  x 108)*(10-~)
=

(1.6x 10-19)

= 0.511

PH 325 259



11. E nlax

Mi E max

&l.h  ev

h c=
R min

= SV

h c
=

2. min

ttnud~  h
(1.6 x 10-‘9)(60  x 10’)(0.206 x lo-“‘)

=
3 x lo8

= 6.6 x lo- J.S.

ci-mduawia~n’rti7~~  6.6 x 1 omS4 ~WriiUln’

___--_-_----_--_---------------------------------------------------------

12. h ml”

n. V

L”

Y. V

h Ill,”

R. V

h c hc-
Emax ev

3 0 i%3latvi

(6.625 x 10-‘4)(3x108)(10-‘o)

(1.6 x lo-‘9)(30  x 10’)

0 .431  A ’

4 0 TilF?laaA

(6.625 x 10-34)(3x108)(10-‘o)

(1.6 x 10-‘9)(40  x 103)

0 . 3 1 0  A0

5 0
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(6.625 x 10-i4)(3x108)(10-10)

(1.6 x 1O-‘9)(5Ox  103)

0 . 2 4 8  A -

13. mn h,, =

” =

wmfh  Y  =

hc hc- = -
Emax e v

hc

eArnin

(6.625 x 10-34)(3  x 108)

(1.6 x 10-‘9)(0.016  x lo-“)

7 7 0 KV

14. '.tnin

hc= -
eV

2a,min

hc=
e( V - 23)

V - 2 3
(l)+(2) ; = -

V

(1)

(2)

v = 4 6 KV

m (1)  A.,,
(6.625 x 10-34)(3  x 108)

=
(1.6 x lo-I’)(4  6x 10’)

= 0.27 A’

“?luo7?n~U~~~?R~~J~J~,~n~,~~~~  0 . 2 7 o’JJa@lWJ

_--__--__--___-_____-----------------------------------------------------

v = 2V - 46
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__-_-________---_-______________________--------------------------------

4 1 4
4 . N+ C+ +

7 0 6
C + H

27 4 30 1
5 . Al +

13 2H3 + + lSP+on

30

15p
-+ + O  p + :l Si

+l

wi A = hN = ~
0 .693  N

Tx

PH 325262



A = 0.693mN,

LI'IIU-JR x T,,Z

ttnufh  m = 1o-9 Alaniu

N, = 6.02 x lo=

LawJaW = 45

T 112 = 164x 24 x 36,000

A
0.693 x 10+x  6.02 x 102'

?
45x 16x  24x 3600

= 6.53 x 10' dps

= 1.77 x 1o-2 qi

= 17.7 ijaW@

rwunn1w = 17.7 ira'l$

__-___-_-_-_______-_____________________---------------------------------

_--__--_-----_--------------- lA N
----_----_-____.

8. Ill5ffiYl”&YfJiT~JYllJ  il&JiW,‘,JlUtYilni(U

YllJhdJ  = 1.78 + 0.834 = 2.614 MeV

YllJdCfOJ  : 1.59 + 0.181 + 0.834 = 2.605 MeV

n"aa  I 1.59 + 1.015 = 2.605 MeV

PH 325

_------_-
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i

d



be
-0.693

=

A
*cP

-0.693

Yg  =

x 1.44

x 1.44

A
A, =

0.369

___-___-___-__--________________________---------------------------------

2 1 0 2 0 6 4
Bi+ +

8 3 81T’  + 2He

210 210 0
Bi-b -b

8 3 84 Pb  + - e

N,(0.693) 50
-

x 1o-3 x 3.7 x 1o'O
6 4 x 3600

NY E 6.2 x 1014

+~u?u~~olo~  Y- 90 tvilnir  6.2 x 1014

6.2 x 1014x  90=
6.2 x 10”

= 9.18 x lo-'

4iu?unbilh  9.18 x lo++ nr'u

________________________________________---------------------------------
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13. 9117  A = A@ -0.6931  IT
112

1WlUci1  2 5 100 e -0.6931  I 2 3=

t = 4.62 &bJJ

FlXhlIhil 4 .62 aJJ

14. tda.wn  I - 132 o?$mi?:ru@‘h  Te - 1 3 2 &fh parent %I

Te-132 = 78 &bJJ

-0.693t/T,,2

mn A = A@

ttnufii 25 = 1OOe  -6931178

15. Pin  N = be
Xl

ttnufii  N =
, oFJ (e-o.255  x t )

= 7.7 x 10’

F)in N, = N,  - N

T 10B-7.7x10’

= 2.3 x 10’

Au - 1 9 8  RfW~ni  2 .3  x lo7 OfvIEw

16. h
0.693=

Tx

0.693=
1,622 x 3.1 x 10’

= 1.378 x 10“’  x 5-l

oin A = hN
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(1.378 x lo-‘I)(1 x 1O-3  x 6.02 x 10z3)
=

226

= 3.67 x lo7

= 3.67 x 10'

dps

dps

17. F)ln A = @NO (1 - s-~'~~~"~,,~)

lmufil A =
(lO”)(lO  x 6.02 x 1O23)(36x  10-24)(1-e4~6g3’5~3)

58.94

= 4.4 x lo'* dps

8in A = hN

A
A =

n

A.T
= --A

0.693

N =
(4.4 x 1O’2)(5.3x  3.16 n 10’)

0.693

= 1.06 x 10"

Co - 60 ~IFI&A  1.06x 10" OfBlmJ

18. Flln A = @No (1 - e-0'6Q3"T,,2)

lOI x10x6.02x1023~x36x10-24  (1 - e-o.6g3x  OS ’ 5.3)
=

58.94

= 2.6 x 10" dps

--___________-__________________________---------------------------------
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Y

9in 4, = @NO

unufii 4, =
10”  x1Ox6.O2x1O23  x36~10-*~

58.94

= 3.6.7 x 1 O13.

3.67 x 10”=
3.7 x 1o’O

= 1 x lo3 Ci
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0.693
2. m p = -

H V L

ibtq rHI 8@lilUu r&h @I&

p On”) 6.7 16 44 77

pmx 103(m2/kz) 6.7 6.2 5.6 6.8

3 . 801%n =
log,2  =

6.35

arcn’aol7? 6.35 HLV

5 . n. 9in

Ah = 0.0243 (1 - cos  12]

PH 325

unudl  Al ii 0.0243(1-co,;)

269



= 0 . 0 2 4  A *

q 3L+Ah

= 0 . 7 0 8  +  0 . 0 2 4

0 0.732 A’

Ral~~la~~UnaJ~J’il~n~~U~~au~~u~~  7c 1 2  ltilih  0 . 7 3 2  kuam.~

21. A h = 0 . 0 2 4 3 ( 1  -cos I” )

5 0 . 0 4 8 A’

3Ld = h+Ah

= 0 . 7 0 8  + 0 . 0 4 8

6. A h = 0 . 0 2 4 3 ( 1 - cos 0 )

A h = 0 . 0 2 4 3 ( 1 - cos 6 0 ’ )

= 0 . 0 1 2

h = 3L’-  Ah

= 0 . 2 5 4  - 0 . 0 1 2

= 0 . 2 4 2 A’

7. n. Ah = 0 . 0 2 4 3  (  1  - cos  9 0 ’  )

0 . 0 2 4 3  A ’

PH 3252 7 0



II. k = Ah + h

= 0.0243 + 0.2

= 0.2243 A’

E’
12.4=

0.2243

= 5 5 . 4 KeV

12.4=
A’

12.4=
0.2

= 6 2 KeV

= 6 2  - 5 5 . 4

= 6 . 6 KeV

fl. K . E .

PH 325 271
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= ( 9 . 1 1  x  lo-y( 5 x  107)

= 4.4 x lo-= kg.m / .s

1.24 1.24=
a’ 2/I.'

9. A h = $A = 0.2 h

272 PH325

AX

A h

A h

a’

E ’

E 0.0243 ( 1 - cos 90’ )

= 0.0243 A’

= a’ - a

= 2(0.0243)

= 0.0486 A’

12.4=
a’

12.4=
0.0486

= 2.6 x lo2 KeV

wrSJJlUuaJTrlmoUrtnUt~1~~  2.6 x 1 O2 rn#



Ah

k
1

E’

unutil  E’

= a’  - /2= 0.2 h

= 1.2 h

1.2=
x

0 . 6=
1.2

= 0.5 MeV

= 0.1 * --L0lJfl-J
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3. oJ&JlLl  gamma ray spectrometry

~nu’J%h%‘inrii  1 6 0

5. QJo%Jlfl  Film badge LLR:  TLD

~nu’J~a%?n%inrii  166, 167

274 PH 325



1. omimatiinIwtaoi

yuX%kifTa1Mrrii  1 7 3

_____________-----______________________---------------------------------

2. oJa3YlLlka

yiXWGn~4in1  1 7 0

_______-_-----______---------------------------------------------- - - - - - -

4. oJa~7usilnJ~5J8~rnuuljlLW7::

pUuJZa8EnriT’JinCi  1 7 7
I

________________________________________------------------------ -----  ----
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2 . E 5 3 MeV

unufii A 2
(6.625 x 10+)(3x  108)(lo”‘)

3x106 1.6~10-‘~

-----__~_______---______________________~----~~~~~~~-~-~~~-~~~~~~-~~~~~~~

3 . ‘hau~t~nhmnmm  Am rde'&~h  D Anril~~Irrg  AQ &u'

AQ = DAm (1)

U-M Am rmxt%m-uA~  uaJo7nlRiin?7u~~uwir~~unirn'Jd

Am = gy
RT

do  P =

PH 325276

.



rtnwdi D = 1 isurnun  = 2.58~10‘~  C/Kg

v = 1 %aL3 = 1o-6 aJ3

P = 760 uudsan = lo5 ii76iu/u2

CL  = 29 nn. I &hi

R = 8.31 x lo3 jfid/ i%ha.a~~~

T = 273' tmi=i?u

e = 1.6 x IO-" fj~auil

N =
(2.58 x 104)(10-6)(105)(29)

(1.6 x lo-")(8.3 x 103)(273)

= 2.1 x log kloaufj

rf%laauf$w-n4  2.1 x 10' d
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

--_____---_____-________________________--------------------------------

2 7 8 PH 325



________________________________________---------------------------------

________________________________________---------------------------------

3. F)JYOnti7~U1~iJiiaJSndO"U'IYii7Jnlo~rb  (MPD )

yv.kSI’inhCi  2 1 3

_______---_____-_--------------------------------------------------------

.
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