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(ii)·: Z = 92aefl A= 233
�cfft�=92 

.·. � � a1emy_ u� ��3 u
(iii) ·: Z = 4 cfefl A = 9 

�cfft�=4 
a:@: a f<ft;t c.1q ,mmJJ 311ml Be llT : Be 

� 2.5. 4'fg4q �lmi aff.l�d �'Slclimcfif m'-� (A) S80 nm ti.-� (v) a1tnrtq

� (ii) c61' qf<tfiM-i �I 
�: � � cfiT cRJT-�8:f (A)=580nm 

=580x 10-9 m
8 

a:fl� v=.:. 3x 10 8-1

a:ra: 

A 580x 10-9 

=5.17x1014 s-1

� 311iftr = 5.17 X 1014 S-i 

ffl'7T-t� (v)=..!. 1 m-1
A 580x 10-9

= 0.0172 X 108 m -I 
=1.72x 106 m-1

a:@: �ffl'�= 1.72 X 106 m-J 

w-f 2.6. ��-q;)iRqft-���-
(i) � 3 x 1015 Hz �cl'T{�"Jlcfi1'1''$WRl'lh

(ii)�ffl'-�O.SOA 11'
�: (i)v��'tmiAcfft� E=lzv 

= 6.625 X 10-34 X 3 X } 01 SJ
= 1988 X 10-IS J 

a:@: -q;)iRctfr� = 1.988 X 10-JS J 
E =hv=h.:.(ii)

6.625x 10-34 x 3x 108 

0.5x 10-10

=3.98x 10-15 J
a:@: 'tfiliAqft� = 3.98 X 10-IS J 
w-f2.7 .2.0x 10-10 s��11'enm'm'cfft'm'-�,�31n'lritf�qft'tfUAT�I
�: � cfiT cfi@ T =2x 10-10 s

1 �=v=-
T 

1 -I
----s 

2x 10-JO 
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=5x 109 s-1

C =3x 108 
mis

C=vx A 
C

A.=-
v 

8 

- 3 X lQ 6 0 10-2
---m- . x m 

Sx 109 

- 1 v=-

1---m 

6.0x 10-2

_ 100 -1 _ 16 66 -1--m - . m 

am: � cfft' ffl'-� = 6.0 x 10-2 m, � = 5 x 10 9 
s -t � ntrT � = 16.66 m-1

� 2.8. �'Sfcnm, �ffl'-� 4000 pm -gf aftt� t J ��, ��cfft'��I 

�: -q;)if;{cfftff E=hv=hc
A 

1J 

=6.625xl0-34x3.0xl08 

J
4000x 10-12 

=4.9687x 10-17 J
__ 1 __ -q;)if;f

4.9687x 10-17 

= 2.012 X 1016 -q;)if;{ 
am: � cfft' � � = 2.012 X 1016 � 
� 2.9. � 4x to-7m 'ffi'1T-�'cl'lffl�� 2.13 eV cnT cnrd'�c.tnwft mgcfft'�-«

ecMitii t 'ffi'-

(i) �W� (eV),
(ii)-�cfft'�� aft{
(iii) !,Achl�ft'-4 $M�T .. ��"chT Q�chWi � (1 eV =L6020x 10-19 J)I
l'R: ·:l=4xl0-7 o� W0 =213eV

ff E=hx� 
A 

= 6.625x 10-34 x 3x 108 

J
4x 10-7 

=4.97x 10- 19 J 
4.97x 10- 19 

=-- --eV 
l.602x 10- 19 

= 3.lOeV 
am: �'cfft-� =3.lOeV 
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(ii) =uv-w0
= 3.10 eV-2.13 eV 
=0.97eV 

am:�cfil'��=0.97eV 
(iii) ·:

l 2
K.E. = -mv 

2 2x K.E. 
V =--

m 

v=�

2x 0.97x l.602x 10-19
-I= ,------- ms 

9.lx 10-31 

- =5.84x 105 ms-1

am: Si4u,ftq $Jl44i:., cfiT � =S.84x 105 ms-1

ll'f"1' 2.10. wll�8qq �� am:FR"q;'ft;ro:242 nm 'ffi11'�c6f�-,a1a1cr,1q rct fcn�OI �l@T 
t, \.i) �qq c6f am:FR � kJ mol -I -q- � �I 

1'{w1' : ·: tRll-�"2f A= 242 x 10-9 m
� =E=

hc 

6.625 X 10-34 
X 3 X 108 

J
242x 10-9 

=0.082lx 10-17 J
lmol��311lFA� 

0.082lx 10-11 x 6.02x 1023 

kJ morl
1000 

= 5.50902x 103 kJ moC1 

= 509 kJ moC1 

am: mfaqq cfft' 311lrA � =509 kJ mol-1

11'91' 2.11 . 2S W cfiT 't(c5 � 0.S7 µm 'ffi11' taf' � � tif cfiT 'Q_qi clVff � � qffilT t, ,flr 
����qft���I 

'R'-=r • • •  
Q'-"' • • 

. .

. 

A=U57µn 
=0.57 X 10-7 ID

he 
E=hv=-

6.62X 10-34 
X 3 X 108 

J
0.57x 10-7 

=3.48x 10-19 J
25 W :=25Js-l 
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__ 25 __ s 1
3.48x 10- 19 

=7.18x 1019 s-1

3'.IB: �cb9-m-=7.18x1019 s-1

� 2.12. fcfim' � cb9-� � 6800 A (R11'-� cm;ft- Pcircti�o, � � � � � $Mcf4T-t 
d('fi FSta � �I � cb1" � � (Vo) aitt � 'tnffi (Wo) � �I 

�: ·.· � � =hv-hv0 
� ��t oq K.E. = 0 

h(v- v0 )= 0 
C Vo =

-A 

3x 108 

---- s-1 
6800x 10-lO 

=4.4lxl014 s-1

� � v0 =4.4lx 1014 s-1

c:fil4'-h<?H w0 = hv0 = 6.62 x 10-34 x 4.41 x 1014 J
=2.9lx 10-19 J 

3ffi: �cbl"�� =4.41xl.014 s-l ��1'i'ffi=2.91x10-l9 J
� 2.13. � g1$4'Gt;, 'tRllTUJ � n=4 � � � n=2 � m-ij $M�T., '11@1' t, "M flfitf 

tRlf-� cnT � dffifStd m1TJ? 

-.r;;r • • • (!'"' •• v=R-I __I 

n 2 n 2 

1 2 

v = 10967�-1 --1 jcm-1
'122 42 

= 109677x(_!_ _ _!_)cm-1
4 16 

= 109677x �cm-1
16 

= 20564.4cm-1 

A=_! 1 cm 
V 20564.4 

=486x 10-7 cm
<lT A=486x 10-9 m=486nm
a:ra: -atif-�cnrw.nm d('fl�d �=486nm 
� 2.14. c:rfa: $M�T;, n=s�-q aqf,t.e1d �, ffl H'tRll'TUJ�am;r;r;r�ft;ro:��cfft' 

311ct�4cfidl m-rft'? attA" � qft wAf i}i$-(NM 'tRllTUj � am;r;r;r ���I am;r;r;r � n = 1 
en�� $M�T.:t cn1' ActilH9 � ft;rQ: 31ict�ttcfi � 1@T t, 

�: ·: n1 =5o� n2 =a. 
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flE=E2 -£
1 

"llT llE =
21.79x 10-19 x [-1 __ l ]

n
2 

n
2 

n
2 1 2 

=21 .79x 10-19 [-+--+] [·: n=l) 
n 1 112 

= 21.79x 10-19 [_!_ -_!_]25 a 
= 21.79 x 10- 19 [_!_ --1 ] J25 0.25 
= 

99 
X 21.79x 10-19 J25 = 8.7x 10-20 J

3WR� H �it;� 21.79x 10-19
1 =2.179x 10-18 Jf1RlTIUJ

:. �ct>a,rcf)* $H�i'1 RcfilH� ��31ftrcn�cnT�lef�4cfidl �ii 
arcf: ��=8.7xto-20 JWt 2.15. � 61$-i{NH ,mmJJ-q· a+t�d $�cfi:£1'1 n=6 *TFf ��'3f@Ti, 'ffi'� ,:kfffflitt maffqft���ittft'? 

n(n -1) 2 6(6-1) 2 
= 15 

3IB: 1TfCd' � Ma maff ctt a1�cfiaq � = 1 s '!w-i 2.16. (i) iji$i}'1i.:t � � � * fik4f4ITT-I � -2.18 x 10-ts J/atm-1 t'1 � ct>a,rcf> *ftW.f�tt � �I 
(ii) tSi$i}'1i'1 ,mmJj � � � r.n8,fcn cfft � cfIT TflJAT �I-2.18x 10-IS J� : (i) ll cfie_fc;Ji' � � � 

,,
2

Ei -2.18x 10-ts J,'tRllfOj12=-2.18x 10--18 JI�
Es 

-2.18xI0-18 
J

52 
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= -2.18x 10-18 J25 
=- 8.72x 10-20 J 

a:@: ��qfl-� =-8.72x 10-20 J
(ii) � epa.-fcli � � �� � qft �

n 2 -lz 
VO 41t2mza.2

61�4)iJi1 ��n=l o�z=llfR�"'R�o =0.529A,�����i 61�4)'lf1��
� � cna.-fcli cfft � v0 = n 

2 x �o 
=52 x 0.529A = 13.225A = 1.3225nm

a:@: �GITT'�cb1'�=1.3225nm 
� 2.11. g,$� �.:t �cb1'� WJft-q-3{P..4f.fiaq -ailT-� � tj tt,q o I ctt-ai11'-�cb1'1fO'RT

�I 
�: � � � �' n1 =2

v=R[-1 _ l]z2 n 2 2 
� v=..!., a:@: A 3lf� m"r, � v -mil t1A 

v =109677x(-1 --L)cm-1
22 32 

=109677x � cm-136 
= 152329cm-1 = 1.523 x 106 m-1

a:@: �-ailT-�� fttfiq,11 qfl-ntrf-� =L523x106 m-1
� 2.18. 8•$��"' Q'{itTOJ-q $H�T.:t f.fil'-q;a,nt�cna,n,q;���� �lcl:14f.fi �

qfl-� -q-1flJRT �I�� $H�i'1 � � -ij � t, m � 'fftil-� cfiT -srcnm dftl �a
611Tl'?($H�T.:tqfl-���-2.18x10-ll ergsll) 

�: "51'� � cfi"a.-fcli � ft,q: � � � =-2.18x 10-11 erg
?:IT £1 =-2.18x 10-18 J [·: lJ =10+7 

erg)

E =n cfi"a.-fcli � � � lJA = -2.�8x 10-18 
n 2 

1l 

M=Es 

-£
1 

-
1
8

[ 
1 1

] =-2.18x 10 -- -- J52 12 
=2.18x 10-18 

X 
24 J25 

=2.09x 10-IS J
=2.09x 10-ll erg
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� 2.21. $M&4T., qi( j(cQq.., 9.lx 10-Jl kg ti���� 3.0x 10-25 J 11', ffl�

"ffiTI'-� tlft' Tf'OAT �I 

t-

�:·.· ��=Imv2 

2 
1 

� cr,y Wf =(2x K.E.)2 
111 

1 

=(2x 3.0x 10-25

J
2 

9.lx 10-Jl

= .J Q.65934 X 106 .m/S 

=0.812x 103 
mis

h A=-
mv

6.625 x 10-34
-------m 

9.lx 10-31 x 0.812x 103 

= 0.8966 x 1 o-6 m 

A=0.8966x 10 6 m 
= 8966x 10-lO m 
=8966A 

arcr: $M�T., cffr nitr-� = 8966 A 

� 2.22. Ai-if<.lfuia � � ��-atlcRI µftl?ft� t � � $M�T.,1 w � �t? 

Na+ K+ Mg 2+ Ca 2+ s2- Ar ' ' ' ' ' 
�: Na + 3lflF{-q � � =11-1=10 

K+ 3lflFf -q �;i¾T-i � = 19-1= 18
Mg 2+ 3lflFf -q� � =12-2=10 
Ca2+ 3lflf=l"q��=20-2=1� 

s
2- -q��=l6+2=18

'ij� Ar -q ��¾1"1 � = 18
arcr: Na +�Mg 2+ 'tfq'a:n-q;fi-f 
31'R' Ca 2+, K +, S2- � Ar� a:n-q;fi-f1 

� 2.23. (i) A'-iR-if&d am:Rl cliT $M�1Acfi � �­

( en ) H- ( w ) Na+ ( 1T ) 02- ( lf ) F-
(ii) �fficlTW'q'{l11'UJ-��, �1fcim'� $.M�T.,1 ?.fil f.ti-tf(Wtft"sia ��cmfirr�

(en) 3s1 ( w) 2p3 nm ( 1T) 3p5 
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�: (i) / 
0 
1 
2 

(ii) 3d "cfl&rcn � �' 

m1 
0 

+1,0,-1
+ 2, + 1, 0, -1, -2

I = 2, m1 = 2, -1, 0, + 1, + 2 
(iii) 2s, 2p lNcl' i1

� 2.29. s,p, d�IDU Ai-tf�f&a qql'Zlf���cfil'�-

( en ) n = 1, I = o ( w ) 11 = 3,/= 1 
(�)n=�/=2 (V)n=t/=3 
�: (q;)�n=1 nm /=0, � }s'q;a_:lq; 

(W)�n=3 nm 1=1, � 3p'q;a_:lq; 
( �) � n = 4 nm / = 2, -� 4d q;a_:rq; 
(V)�n=4 nm /=3, � 4/� 

� 2.30. cnmrr � � � fcn f.f i-tft;tf&tt qqfZlf � � � � 1'R lNcr .;tr f-

(cfl) n=O l=O 

("@) n = l l=P 

(Tf) n = l /= I 

(er) n=2 l=l 

(s) n=3 1=3 

CT.J) 11 = 3 l=l 

� : (cfl) lNcf � l cp.nfcf; n = 0 ii 

("@) n = l. l = 0, m1 = 0, o2H m5 =-� lNcl' i1 
2 

(Tf) � ll = 1, �/-:/=}�ii 
(el") �ii 
(s)�i1
("T.f) lNcf ti

m,=o 

m1 =-: 0 

m, = o 

m1 = 0 

m1 =-3 

m1 =0 

� 2.31. fcnm ,mn,JJ-q. f.fi-tf�f&tt qq'lelf � �� $l¥1�T.:, �? 
1 ( en ) n = 4, m,. = -- ( lJ') n = 3, I = 0., 2 

�: (cfl) n =4 if;� Ff �cqq � = 2n 2 =32; 

m =+-
s 2 

1 m =--
s 2 

ms
= +-2

m =--s 2 

m =+-s 2 
1 

m =+-s 2 
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� 32 $zv)¾T.:rl � 16 $zv)¾Tii 'ij; �, m., = _I "ITT1TJI., 2 
.. -..:+- � w '"-Q. • 

arcf: �"iii� $ ctc;,1.,, en, � = 16

("{g) � n =3o?:IT l=O

if;c@ en � 3s q;&,cn � 'tjcqq i1 
.. -..:+- � w ,. -Q. • 

arcf: �"iii� $ ctc;_l.,1 en, � = 2 
� 2.32. �� fcn 6i$4lGl'1 'Q'{qf(JJ��cna_:rr�'tfftftr��-ij- �1@qi'1 $Hctc;_i'1 � 

�-;jm;ft ottr-� cnT ,{Of�� i1
�: �-� f!l.flcfi{Oj 'ij; �, 

,._ = .!!__ ... (i) 
mv 

� � � � � cfl&rcn � 'tjcqq t � 'tfftf� ��:[OTT� "CR cf{ll-�� � mm t,

n = 6 

31� 2rcr=nA 
flit1cfi(Oj (i) � 'i:JR � "CR, 

h 
21tr=n-

mv 

h 
mvr=n-

21t 

arcf: � cfl&rcn 'ij; ����mm t � fcf;m � 'ij; � � cf{lJ �mm i,

arcJ: �-ij-��-ij-,��T;, mwf1
W.f 2.33. He + � � n=4 � n=2 � etfiqUj � � tR'T-� � � c1WfT etfiqUj 

81$4lGl"1 � -ij-� 1t1TT? 
�:�'ij;�, 

He+ �'ij;�, 

- 1
v=-

v =Rz 2 (_l __ 1 J
n 2 

n
2 

1 2 

z = 2, n2 = 4 o?:JT 
- 1 
v=-

v =RH x(-1 __ 1)
22 42 
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