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ijek.kq dh lajpuk ,oa ukfHkdh; jlk;u dk gy 
(Solutions of Atomic Structure & Nuclear Chemistry) 

 

EXERCISE # 1 
 

Hkkx - I  
 

A-2. ukfHkd }kjk ?ksjk x;k LFkku = 
4

3
r3  = 

4

3
 × 

22

7
 × (3.5 × 10–15 )3 = 1.8 × 10–43 m3   

 

A-3. nucleus

atom

V

V
 = 

3
1

3
2

4
r

3
4

r
3





 = 

3
–15

–10

1.5 10

0.5 10

 
 

 
 = 2.7 × 10–14  

 

A-4. (A) R = R0 A1/3  = 1.3 × 10–15 × (125)1/3  = 6.5 × 10–15 m  

 (B) r = 
2

2

4 KZe

m v 

,  Z = 47 flYoj ijek.kq ds fy,   r = 
2

2

188 Ke

m v

  

 

B-1. dqy ÅtkZ = QksVkWu dh la[;k × 1 QksVkWu dh ÅtkZ = 100 × 
–34 8

–10

6.625 10 3 10

2000 10

   
 

 
 

        = 9.937 × 10–17 J = 
–17

–19

9.937 10

1.6 10




eV = 621.1 eV  

 

B-2. ekuk fd izfr lSd.M mRlftZr izdk'k bysDVªkWu = n gS 

  n × ,d QksVkWu dh ÅtkZ =  dqy mRlftZr ÅtkZ  

  n × 
(Å)

12400


 × 1.6 × 10–19 = 5 × 10–3  

  n × 
12400

6200
 × 1.6 × 10–19 = 5 × 10–3  

 gy djus ij, n  = 1.56 × 1016 izdk'kh; bysDVªkWu  
 

B-3. C =  

  = 
c


 = 

8

3

3 10

1368 10




 = 219.3 m 

   = 
1


 = 

1

219.3
 = 4.56 × 10–3 m–1 

 

B-4. E = 
hc


 × NA = 

–34 8 23

–10

6.625 10 3 10 6.022 10

5000 10

    


J/mol = 239.4 KJ/mol 

 

B-5.  n × ,d QksVkWu dh ÅtkZ =  dqy ÅtkZ 

  n × 
–34 8

–9

6.6 10 3 10

850 10

  


 = 3.15 × 10–14  n = 1.35 × 105 QksVkWu  

 

B-6. ekuk ihys cYc ls izfr lSd.M mRlftZr QksVkWuksa dh la[;k n gS rFkk 'kfDr W okV gSA  

 yky cYc ds fy, izfr lSd.M mRlftZr QksVkWuksa dh la[;k × ,d QksVkWu dh ÅtkZ  = dqy ÅtkZ  

  n × 
12400

8000
 × 1.6 × 10–19 = 100    .........(1) 
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 ihys cYc ds fy,  n × 
12400

4000
 × 1.6 × 10–19 = W  .........(2) 

 (1) rFkk (2) }kjk, W = 200 okWVA  
 

B-7. 2.5 × 1016 Hz vko`fr ds fy,] h = hKEmax 

  h (2.5 × 1016)  = h + KEmax   ...........(1) 

 4 × 1016 Hz vkof̀r ds fy,, 

  h (4 × 1016)  = ho  + 2 KEmax   ..........(2) 

 (1)  dks 2 ls xq.kk djds (2) esa ls ?kVkus ij  

  2 ho  – ho   = h (5.0 × 1016 – 4 × 1016) 

  h o  = h  (1 × 1016) 

  nsgyh vkof̀r] o =   1 × 1016 Hz  
 

C-1. gkbMªkstu ijek.kq dh ewy voLFkk dh f=kT;k = 0.529 Å  

 blfy,,  0.529 = 0.529 × 
2n

Z
 

  0.529 = 0.529 × 
2n

4
  n = 2  

 

C-2. v3 = v1 × 
Z

n

 
  

 

 v3 = 2.18 × 106 × 
1

3

 
  

 = 7.27 × 105 m/s  

 

C-3. dks.kh; laosx,  = mvr = 
nh

2
    n 

 f=kT;k, r = 0.529 
2n

z
Å    r n2    leku Z ds fy, 

 osx, v = 2.18 × 106 
z

n
 m/s    v 

1

n
 

  v r   n × n2 × 
1

n
 

 ijUrq, v r   nx  (fn;k x;k) 

   n2 = nx 

   x = 2  
 

C-4. 
2

He

Li

T

T





 = 

2

3

2
He

3

2
Li

n

Z

n

Z





 
 
 

 
 
 

 = 

3

2

3

2

2

2

4

3

 
 
 

 
 
 

 = 
9

32
  

 

C-5.  x : n = 3 to n = 1 (12.09 eV) 
  y : n = 4  to n = 2 (2.55 eV) 
  z :  n = 5  to n = 3 (0.967 eV) 

 y?kqÙke rjaxnS/;Z   vf/kdre ÅtkZ n = 3 to n = 1 (12.09 eV)  
 

C-6. Li"V :i ls, E4 – E2  = (– 0.85) – (– 3.4)   = 2.55 eV   A =2, B = 4  
 

C-7. (a) 16.52 = (E3 – E2) × Z2  

 16.52 = 1.89 × Z2   Z2 = 9  ;k  Z = 3 

 (b) (E3 – E1)Z = 12.09 × Z2  = 12.09 × 9 = 108.81 eV 
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 (c)  = 
1

12400

E 
 = 

2

12400

13.6 3
 = 101.3 Å = 1.013 × 10–8 m, 

 (d) KE1 = 13.6 Z2 eV = 13.6 × 32 = 122.4 eV  
 

C-8. 40.8 =  E)21 × Z2   40.8 = 10.2 × Z2   Z2 = 4  or Z = 2 
 IE = 13.6 Z2 = 13.6 × 4 = 54.4 eV   
 

D-1. 32 = 
3 2

12400

E 
 = 

12400

1.89
 = 6561 Å ; 42 = 

4 2

12400

E 
 = 

12400

2.55
 = 4863 Å  

 

D-2. 
H

1


 = R(1)2 

2 2

1 1
–

1 2

 
 
 

  &  

He

1


 = R(2)2 

2 2
1 2

1 1
–

n n

 
 
  

 

 ijUrq  H = 
He
  

  mijksDr lehdj.k ls n1 = 2 rFkk n2 = 4.  
 

D-3. E62 = h  

  = 
–19

–34

3.022 1.6 10

6.625 10

 


 = 7.3 × 1014 Hz 

 ;g vko`fÙk n'̀; LisDVªe esa vkrh gSA  
 

D-4. E = 
hc


 = 

12400

300
 = 

124

3
 = 13.6 Z2    

124

3
 = 13.6Z2 

1
1–

4

 
 
 

     Z = 2  

 

D-5.    

 ijUrq, (H2)2  1 = (He+)4  2 = (Li2+)6  3 leku ÅtkZ dh js[kk;sa vr% vfrO;kiu dj ysxhA 
 

  dqy izsf{kr js[kk;sa = (1 + 6 + 15) – 2 = 20 js[kk;saA  
 

E-1. vo'kksf"kr ÅtkZ = 1.5 × 13.6 = 20.4 eV. 

 ckgj fudyus ds fy, dke esa yh ÅtkZ = 13.6 eV 

  bysDVªkWu ds lkFk cph gqbZ KE = 20.4 – 13.6 = 6.8 eV 

  Mh&cksXyh rjaxnS/;Z,  = 
12.27

6.8
 = 4.71 Å.  

 

E-2. (m) nzO;eku dk d.k tks (v) osx ls xfr djrk gS ls lacaf/kr Mh&czksXyh rjaxnS/;Z  

  = 
h

mv
 

 p = 
p p

h

m v
 rFkk  e = 

e e

h

m v
 

 fn;k x;k gS] p = e  
p p

h

m v
 = 

e e

h

m v
   mp vp = me ve 

 e

p

v

v
 = 

p

e

m

m
 = 1836   ve = 1836 vp 
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 bldk eryc tc bysDVªkWu dk osx QksVkWu ds osx dk 1836 xquk gks tk;sxk rc bl bysDVªkWu dh Mh&czksXyh rjaxnS/;Z 

lacafèkr izksVksu dh Mh&czksXyh ds cjkcj gks tk;sxhA  
 

E-3. 1 = 
h

2mq (100)
 = 

k

10
, 2 = 

h

2mq(81)
 = 

k

9
,  3 = 

h

2mq(49)
 = 

k

7
 

 3 2

1

  


  = 

k k
–

7 9
k

10

 
 
 
 
 

 = 
20

63
  

 

E-4. izkjfEHkd xfrt ÅtkZ, KEi = 2 eV 

 Roj.k ds dkj.k xfrt ÅtkZ esa o`f) = q × V = e × 2v = 2eV. 

  vfUre xfrt ÅtkZ, KEf = 2 + 2 = 4 eV. 

  lEcfU/kr Mh&czksXyh rjaxnS/;Z,  = 
12.27

4
 = 6.15 Å.  

 

E-5. m = 
h

4 x v 
 = 

34

10 24

6.625 10

4 3.14 10 5.27 10



 



   
   Ans.  100 gm  

 

F-1. f=kT; uksMksa dh la[;k = n –  – 1  

 dks.kh; uksMksa dh la[;k =   

 dqy uksM = n – 1  
 

G-1. Ni dh ijek.kq la[;k : 28 

 Ni : [Ar] 3d8 4a2 ; Ni2+ [Ar] 3d8 4s0   

 v;qfXer bysDVªkWu dh la[;k = 2  
 

G-2. ijek.kq la[;k 56 

 bysDVªksfud foU;kl : 1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p6 5s2 4d10 5p6 6s2.  
 

G-3. (a) n = 3 ,  = 1  3p  (b) n = 5 ,  = 2  5d   (c) n = 4 ,  = 1  4p  

 (d) n = 2 ,  = 0  2s  (e) n = 4 ,  = 2  4d  
 

G-4. d{kh; dks.kh; laosx = 
h

( 1)
2




 

 4s d{kd ds fy,,  = 0  dks.kh; laosx = 
h

0 (0 1)
2




 = 0. 

 3p d{kd ds fy,,  = 1  dks.kh; laosx = 
h

1(1 1)
2




 = 
h

2
. 

 4th d{kk ds fy, dks.kh; laosx = 
nh

2
 = 

4h

2
 = 

2h


.  

 

G-5. (i)  = 0  m = 0 (m  1) (iii) n = 1  = 0 (  2)  (vi) s = + 1/2 or – 1/2 (s  0)  
 

G-6. (i) 26Fe3+ : 1s2 2s2 2p6 3s2 3p6 3d5  
 

 blesa 5 v;qfXer bysDVªkWu gSA   n = 5 

  dqy pØ.k = ±
n

2
  = ±

5

2
 

 pqEcdh; vk?kw.kZ = n(n 2)  = 5(5 2)  = 35 BM. 
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 (ii) 29Cu+ : 1s2 2s2 2p6 3s2 3p6 3d10  
 

 blesa 'kwU; v;qfXer bysDVªkWu  

  dqy pØ.k = 0. 

  pØ.k pqEcdh; vk?kw.kZ  = 0.  
 

H-1.  E = m × 931.478 

  m = 
E

931.478


 = 

17.25

931.478
 = 0.0185 amu 

  m = 3.07 × 10–26 g.  
 

H-5. ukfHkdh; fo[k.Mu ,d Jà[kyk vfHkfØ;k gS 3, 9, 27.......U;wVªkWu rFkk E, 3E, 9E......ÅtkZ mRlftZr djrs gSA  

 vr% mrj 3n, 3n – 1 E gSA  
 

Hkkx - II  
 

A-1. gkbMªkstu ijek.kq esa 1 izksVksu, 1 bysDVªkWu rFkk dksbZ U;wVªkWu ugha gSA  
 

A-2. ;g bysDVªkWu ls feydj curk gSA  
 

A-3. 
 

 
e

e /m

e /m


 = e

e

e /m

2e/ 4 1836 m
 = 

3672

1
 

 

A-4. rF;kRed gSA  
 

A-5. vk;ru izHkkT; = 
ukfHkd dk vk;ru

ijek.kq dk dqy vk;ru
 = 

13 3

8 3

(4 /3) (10 )

(4 /3) (10 )








 = 10–15  

 

A-6. R = R0 A1/3 = 1.3 × 641/3 = 5.2 fm  
 

B-1.  = 
c


 = 

8

6

3 10

400 10




 = 0.75 m  

 

B-2. cSaxuh jax U;wure rjaxnS/;Z gS blfy, vf/kdre ÅtkZ gSA  
 

B-3.   ,d lksfM;e ijek.kq dh vk;uu ÅtkZ = 
hC


 

 rFkk ,d eksy Na ijek.kq dh vk;uu ÅtkZ = 
hC


NA  = 

34 8 23

9

6.62 10 3 10 6.02 10

242 10
    


 = 494.65 kJ.mol.  

 

B-4. 'kfDr = 
nhC

t 
  40 × 

80

100
 = 

34 8

9

n 6.62 10 3 10

620 10 20





   

 
  n = 2 × 1021  

 

B-5. izdk'k oS|qrh; izHkko ?kfVr gksrk gS] Eizdk'k  W  
hc


  

0

hc


;k   0.  

 

B-6. izdk'k fo|qr izHkko ;kn`fPNd izfØ;k gSA blfy, bysDVªkWu (h– w) dh vis{kk de xfrt ÅtkZ ls ckgj fudy 

ldrk gSA dqN xfrt ÅtkZ ckgj fudyus esa O;FkZ gks ldrh gSA  
 

C-1. r  
2n

Z

 
 
 

 Z c<+rk gS tks izFke d{kk dh f=kT;k ?kVrh gSA  

 

C-2. f=kT;k = 0.529 
2n

Z
Å = 10 × 10–9 m 

 blfy,] n2 = 189 or, n  14 Ans.  
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C-3. E1 (H) = –  13.6 × 
2

2

1

1
 = – 13.6 eV ; E2 (He+) = –  13.6 × 

2

2

2

2
 = – 13.6 eV 

 E3 (Li2+) = – 13.6 × 
2

2

3

3
 = – 13.6 eV ; E4 (Be3+) = – 13.6 × 

2

2

4

4
 = – 13.6 eV 

  E1(H) = E2(He+) = E3 (Li2+) = E4(Be3+) 
 

C-4.  V = 2.188 × 106 
Z

n
 m/s 

 vc, V  
Z

n
  blfy,, 

2Li

H

V

V



 = – 1 1

2 2

Z /n

Z /n
 = 

3 /3

1/1
 = 1 ;k, 2Li

V   = VH  

 

C-5. r1 – r2 = 24 × (r1)H  

 
2
10.529 n

1


 – 

2
20.529 n

1


 = 24 × 0.529 

   2 2
1 2n – n  = 24  

 So, n1 = 5 and  n2 = 1  
 

C-6. (a) He+  dh vk| voLFkk dh ÅtkZ    = – 13.6 × 22 = – 54.4 eV  (iv)   

 (b) H-ijek.kq ds izFke d{kk dh fLFkfrt ÅtkZ  = – 27.2 × 12 = – 27.2 eV  (ii)  

 (c) He+ ds  mRrsftr voLFkk dh xfrt ÅtkZ  = 13.6 × 
2

2

2

3
 = 6.04 eV  (i) 

 (d) He+ dk vk;uu foHko     = 13.6 × 22 = 54.4 V   (iii)  
 

C-7. S1 : nks foijhr vkosf'kr ra=k dh fLFkfrt ÅtkZ nwjh ?kVus ds lkFk ?kVrh gSA  

 S4 : He+ vk;u dh izFke mÙksftr voLFkk dh ÅtkZ = – 3.4 Z2 = – 3.4 × 22 = – 13.6 eV.   

 S2 rFkk S3 lR; dFku gSA  
 

D-1. En = E1 
2

2

Z

n
   E5 = – 13.6 × 

2

2

(1)

(5)
 = – 0.54 eV  

 

D-2.  = 
hc

E
   

1

E
  

 

D-3. vojDr js[kk = dqy js[kk – n'̀; ns[kk – ijkcSaxuh js[kk = 
6(6 –1)

2
 – 4 – 5 = 15 – 9 = 6.   

 (n`'; js[kk,sa = 4   62, 52, 42, 32) (ijkcSaxuh js[kk = 5   61, 51, 41, 31, 21)  
 

D-4. tc bysDVªkWu n ls 1 rd tkrk gS] rks lEHko dqy js[kkvksa dh la[;k = n – 1.  
 

D-5. n`'; js[kk  ckej Js.kh (5  2, 4  2, 3  2). blfy,] 3 js[kkA 
 

D-6. ÅtkZ ds vuqlkj] E4  1 > E3  1 > E2 1 > E3  2 . 

 ÅtkZ ds vuqlkj  cSxuh > uhyk > gjk > ykyA 

  yky js[kk   3  2 dk laØe.kA  
 

D-7. ckej Js.kh dh 1st js[kk ds fy,  

  1v  = RH (3)2 
2 2

1 1

(2) (3)

 
 

  

 = 9R 
5

36

 
  

 = 
5

4
R 

 ik'pu Js.kh dh vfUre js[kk ds fy,  

  2v  = RH (3)2 
2 2

1 1

(3) ( )

 
 

  

 = R  blfy,, 1v  – 2v  = 
5

4
R – R = 

R

4
.  
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E-1.  = 
h

mv
 = 

346.625 10

0.2 5




 × 3600  10–30 m.  

 

E-2. 1

2




 = 2

1

V

V
 = 

200

50
 = 

2

1
.  

 

E-3.  r1 = 0.529 Å 
  r3 = 0.529 × (3)2 Å = 9x 

 so,  = 
2 r

n


 = 

2 (9x)

3


 = 6 x. 

 

E-4.  d.k ds fy,,  =  
0.101

V
Å.  

 

E-5.   
n

Z
   1

1

n

Z
 = 2

2

n

Z
 or 

2

3
 = 

4

6
 (n = 4 of C5+ ion)  

 

E-6. vkosf'kr d.k ds fy,  = 
h

2mqV
,  

1

V
.  

 

E-7. p . x = 
h

4
   x = 

34

5

6.62 10

4 3.14 1 10







  
 = 5.27 × 10–30 m.  

 

F-1. rF;kRed gSA  
 

F-2. A esa 'kwU; uksM gS] D;ksafd 2 dgh Hkh 'kwU; ugha gS rks ;g 1 s (n – 1 = 0)  

 B esa ,d uksM gS] blfy, ;g 2s gS n – 1 = 1  
 

F-4. x o y v{k ds 45º ij MEcsy ugha gSA  
 

F-5. rF;kRed gSA  
 

F-6. f=kT; uksM+ = n  –  – 1   

 dks.kh; uksM+  = 
 

F-7. rF;kRed gSA  
 

F-8. (a) 2 2x y
3d


 d{kd esa XY ry esa bysDVªkWu ?kuRo 'kwU; ugah gksrk gSA 

 (b) 2z
3d  d{kd esa XY ry esa bysDVªkWu ?kuRo 'kwU; ugah gksrk gSA 

 (c) 2s d{kd esa ,d uksMy lrg gksrh gSA 

 (d) 2pz d{kd esa XY uksMy ry gksrk gSA  
 

F-9. rF;kRed gSA  
 

F-10. n,  rFkk m.  
 

G-1. d{kh; dks.kh; laosx = ( 1)
h

2
 = 0.    = 0 (s d{kd).  

 

G-2.  Cu : 1s22s22p63s23p63d104s1. 

  Cu2+ : 1s22s22p63s23p63d9 or [Ar]3d9.  
 

G-3. pqEcdh; vk?kw.kZ = n (n 2)  = 24 B.M. 

  v;qfXer bysDVªkWu dh la[;k = 4.  

  X26 : 1s2 2s22p63s23p63d64s2. 
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 pkj v;qfXer bysDVªkWu izkIr gksrs gS ckâ;re dks'k foU;kl 3d6 gSA  

  xk;c gq;s e– dh la[;k = 2 (4s2 ls). 

  n = 2.  
 

G-4. Zn2+  :  [Ar] 3d10 (0 v;qfXer bysDVªkWu). 

 Fe2+  :  [Ar] 3d6 (4 v;qfXer bysDVªkWu) vf/kdre  

 Ni3+  :  [Ar] 3d7 (3 v;qfXer bysDVªkWu). 

 Cu+  :  [Ar] 3d10 (0 v;qfXer bysDVªkWu).  
 

G-5. d7 : 3 v;qfXer bysDVªkWu.   dqy pØ.k = ±
n

2
  = ±

3

2
.  

 

G-6. X23 : 1s2 2s2 2p6 3s2 3p6 3d3 4s2. 

  = 2 ds lkFk bysDVªkWu dh la[;k 3 (3d3) gSA  
 

G-7. Cr (Zn = 24) 

 bysDVªksfud foU;kl : 1s2 2s2 2p6 3s2 3p6 4s1 3d5 

 blfy,,  = 1 esa bysDVªkWu dh la[;k p midks'k esa 12 gS rFkk  = 2 esa bysDVªkWu dh la[;k d midks'k esa 5 gSA  
 

G-8. d{kh; dks.kh; laosx = ( 1)
h

2
 = 0 (pw¡fd s d{kd ds fy,  = 0).  

 

G-9. Cl17
– : [Ne] 3s2 3p6. 

 vfUre bySDVªkWu 3p d{kd esa izos'k djrk gSA     = 1 rFkk m = 1, 0, –1.  
 

G-10. f=kT;h; uksM dh la[;k = n –  – 1 = 1, n = 3.   = 1. 

 d{kh; dks.kh; laosx = ( 1)
h

2
 = 2

h

2
.  

 

H-1. 
11

11 0
56 1C B e    

 

H-2. 
n

p
 > 1  

 

H-3. ;g Hksnu {kerk dk Øe gksrk gSA  
 

H-4. 
n

p
 > 1 ds fy, -mRltZu gksrk gS] ftlls 

n

p
 dk eku ?kVrk gS] vkSj LFkk;hRo çkIr gksrk gSA  

 

H-5. 
A
Z X    

A 1
Z X  + 1

0 n   
 

H-6. 238
92 U    214

82 Pb  + m 4
2He  + n 0

1e  

  m = 6 rFkk m = 2. dqy  8.  
 

Hkkx - III  
 

1. ;g rF;kRed gS  
 

2. fn =  n

n

v

2 r
,    fn  

2

3

Z

n
,  Tn = n

n

2 r

v


,  Tn  

3

2

n

Z
.  

 En = – 13.6 
2

2

Z

n
,  En  

2

2

Z

n
,   rn  

2n

Z
.  

 

3. ;g rF;kRed gS  
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4. ds ekuksa dh la[;k = dqy midks'kksa dh la[;k = n. 

 dk eku = 0, 1, 2 ........ (n – 1). 

  = 2  m = –2, –1, 0, +1 , +2 (5 eku) 

 m = – ls +  'kwU; ls gksdjA  
 

EXERCISE # 2 
 

Hkkx - I  
 

1. rF;kRed gSA  
 

2.  
m

e
 = 1.5 × 10–8    rFkk e = 1.6 × 10–19  

  m = 1.5 × 10–8 × 1.6 × 10–19   m = 2.4 × 10–24 g  
 

3.  rSyh; cwan ij vkos'k = 6.39 × 10–19 C 

  ,d bysDVªkWu ij vkos'k = 1.602 × 10–19 C  

  6.39 × 10–19 C ij vkos'k = 
19

19

6.39 10

1.602 10








 = 4 bysDVªkWu  

 

5.  
hc


 = 1 +   ...(1)  

   3 × 
hc


 = 4 +   ...(2)  

 vfHkfØ;k (1) o (2) ls  = 0.5 eV  
 

6.  1

2

T

T
 = 

3
1
3
2

n

n
 = 

3

3

1

2
 = 

1

8
. 

 
2 r

T
V

 
  

 vr%, T  
3

2

n

Z
  

 

7. 1

2

r

r
 = 

2
1
2
2

n

n
 = 

R

4R
   1

2

n

n
 = 

1

2
  1

2

T

T
 = 

3
1
3
2

n

n
 = 

1

8
.  

 

8. dks.kh; laosx J = mvr  

  J2 = m2v2r2  

 ;k 
2J

2
 = 

2 21
mv mr

2

 
  

 ;k K.E. = 
2

2

J

2mr
  

 

9. fLFkfrt ÅtkZ = 1 2
Kq q

r
 = 

K(–e)( 4e)

r


 = 

0

1

4
 × –

24e

r
 = –

2

0

e

r 
.  

 

10. KE = 
1

2

2KZe

r
 = 

2

0

3e

8 r 
.  

 

11. (He+)2  4 = 
4 3

2
n n(Li )   

  1

2

Z

Z
 = 2

4

n

n
 = 1

3

n

n
 ;k 

2

3
 = 

4

2

n
 = 

3

4

n
 

  n4 = 3 rFkk n3 = 6. 

  Li2+ vk;u esa laØe.k = 3  6  
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12.  = RC Z2 
2 2
1 2

1 1
–

n n

 
 
 

.  

 1 = RC Z2 
2 2

1 1
–

1

 
  

 = RC Z2,  2 = RC Z2 
2 2

1 1
–

1 2

 
  

 = 
3

4
 RC Z2. 

 3 = RC Z2 
2 2

1 1
–

2

 
  

 = 
1

4
RC Z2.  1 – 2 = 3.      

 

13. n`'; js[kk,s  ckej Js.kh  3 ykbu (5  2, 4  2, 3  2).  
 

14. gkbMªkstu ijek.kq ds ykbeu Js.kh dh y?kqÙke rjaxnS/;Z  

  
1


 = 

1

x
 = R

2 2

1 1

(1) ( )

 
 

  

 so, x = 
1

R
 

 ckej Js.kh ds fy,  

  
1


 = R(1)2 

2 2

1 1

(2) (3)

  
 

  

 

  
1


 = 

1

x
 × 

5

36
   so,  = 

36x

5
.  

 

15. ckej Js.kh esa js[kkvksa dh la[;k = 2.   n = 4 (js[kk 4  2, 3  2 gSA). 

 mRlftZr izdk'k bysDVªkWu ds fy, KE = EQksVkWu – BEn = 13 – 
2

13.6

4
 = 13 – 0.85 = 12.15 eV.  

 

16.  
y

x




 = x x

y y

m v

m v
.  

y

1


 = x x

x x

m v

(0.25m ) (0.75 v )
 = 

16

3
.  

  y = 5.33Å.   
 

17.  = 
h

mV
 

 
p






 = 

p p

m V

m V

    m = 4mp 

 
p






 = 

p p

4m V

m V

   

 
1

2
 = 4 × 

p

V

V

  

 
pV

V
 = 

8

1
 

 

18. ,d bysDVªkWu foHkokUrj V ds lkFk Rofjr gksrk gS,  = 
h

2mqV
  = 

12.3

V
Å.  

 

19.   = v 

 rc  = 
h

mV
 ;k 2 = 

h

m
  blfy,]  = 

h

m
.  

 

20.  x = 2p 

  x.p = 
2

 = 
h

4
   2 p.p = 

2
 

  2(mV)2 = 
2

 ; (V)2 = 
24m

  V = 
2m

. 
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21. 2r = n = ifjf/k  
 

22. s d{kd xksyh; gS blfy, ;g fn'kkghu gSA  
 

23. ikyh 2 2x y
d


 d{kd X rFkk Y v{k ds vuqfn'k gSA blfy, x rFkk y v{k ds vuqfn'k bysDVªkWu ds fy, ik;s tkus dh 

vf/kdre laHkkouk gksrh gSA  
 

24. rF;kRed gSA  
 

25. Rb37 : [Kr] 5s2.   n = 5,  = 0, m = 0, s = ±
1

2
.  

 

26. pqEcdh; vk?kw.kZ = 2.83  blfy, v;qfXer bysDVªkWu dh la[;k = 2 

 blfy, Ni2+ mÙkj gSA  
 

27. 1s, 3s, 3d rFkk 2p d{kd ds fy, Øe'k  = 0, 0, 2, 1  

 d{kh; dks.kh; laosx = ( 1) .  
 

28. np d{kd ds ckn, (n + 1) s d{kd Hkjk tkrk gSA  
 

29. ,d d{kd esa bysDVªkWu dh dqy la[;k = 2 (2 +1).

  dk eku 'kwU; ls n -1 rd ifjofrZr gksrk gSA  

  fdlh d{kk esa bysDVªkWu dh dqy la[;k = 

n 1

0

2(2 1)

 



 .  

 

30. pØ.k Dok.Ve la[;k JksafMxj lehdj.k ls izkIr ugha gksrh gSA  

 s = +
1

2
  rFkk –

1

2
  lkoZHkkSfed :i ls crk;s tkrs gSA  

 

31. nzO;eku la[;k esa ifjorZu = 32 

 izksVksu dh la[;k esa ifjorZu = 10 

 8 vFkkZr~ 8 2He4 vr% 32 nzO;eku la[;k] 16 izksVksu 

 vc 6 = 6 U;wVªkWu 6 izksVksu es ifjofrZr gks tkrs gSA 

 vr% izksVksu esa dqy ifjorZu = 10 

 mÙkj gS 8, 6 
 

Hkkx - II  
 

1. 
p(e /m)

(e /m)
 = 

p p

p p

e /m

2e / 4m
 = 

2

1
.  

 

2. 1

2

E

E
 = 

1

hc


 × 2

hc


 = 2

1




 = 

600

300
 = 2. 

 

3. 1 eksy (18 g) cQZ dks fi?kykus gsrq vko';d Å"ek = 330 × 18 = 5940 J 

 ,d QksVkWu dh ÅtkZ = h = 6.6 × 10–34 × 5 × 1013 = 33 × 10–21 J 

  vko';d QksVkWu dh dqy la[;k = 
21

5940

33 10
  1.8 × 1023 

 

 

4. W0 + K = h 

 40 × 1.6 × 10–19 = 
–34 86.62 10 3 10  


 

  = 31 nm 
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5. QksVkWu dh ÅtkZ = 0.6375 eV = 
3

4
 × 0.85 eV = 

3

4
 × 

2

13.6

4
 = 

2

13.6 1
1

44

 
  

 = 13.6
2 2

1 1

4 8

 
  

 

 vr% ;g QksVkWu] laØe.k n = 8 ls n = 4 (czSdsV Js.kh)  

  x = 8 Ans.  
 

6. IP = 13.6Z2 = 16 (given). 

 1st excitation potential = 13.6 × 
3

4
 × Z = 16 × 

3

4
 = 12 V.  

 

7. gkbMªkstu ijek.kq dk O;kl = 16.92Å 

 ,d ijek.kq dh f=kT;k = 8.46Å 

 rn = 
20.529n

Z
   8.46 = 

20.529n

1
  n = 4 

 bysDVªkuks dh vf/kdre la[;k = 2n2 = 2 × (4)2 = 32.  
 

8. LisDVªe ykbu dh la[;k = 2 1 2 1(n n )(n n 1)

2

  
  

 6 = 2 2(n 3)(n 3 1)

2

  
   12 = 2

2 2n 5n 6   

   n2
2 – 5n2 – 6 = 0. 

  n2 = 6 ;k – 1. 

 pwafd n2 = –1 ;g lEHko ugha gS blfy, n2 = 6 gSA  
 

9. dqy ÅtkZ = 
2

2

13.6 Z

n
 = 

2

2

13.6 (Z)

(4)
 = 3.4 eV 

 vc K.E. = 3.4 – 1.4 = 2 eV 

 vc dqy ÅtkZ = 2 + 4 = 6 eV  foHkokUrj = 6 V 

 bysDVªkWu ds fy,]  = 
150

V
 so  = 5 Å.  

 

10. ,d bysDVªkWu ds fy,, Mh&czkWXyh rjax nS/;Z  = 
eV

150

KE
Å  

  2 = 
eV

150

KE
  KE = 

2

150


 = 

150

12.016
 = 

13.6 11

144


 eV (fn;k x;k gS) 

   22n 6
Li

E
  =  3 H

E   + KEbysDVªkWu 

 13.6 (3)2 
2 2

2

1 1

6 n

 
 

 
 = 13.6 (1)2 

2 2

1 1

3

 
 
 

 + 
13.6 11

144


 

 gy djus ij, ge ikrs gS n2 = 12.  
 

12. (2 – Zr)2 = 0  
 Zr = 2  

 r = 
2

z
 = 

2

2
 = 1Å  

 

13. dxy, dyz, dxz  

 dxy dh ikyh esa X rFkk Y v{k ds chp dks.k 45º gSA blfy, ikyh ds vuqfn'k dks.kh; izkf;Drk forj.k vf/kdre gSA  
 

14. Cr : 1s2 2s2 2p6 3s2 3p6 4s1 3d5 

  n +  = 3 

 blfy,  2p, 3s dk la;kstu 8 bysDVªkWu j[krk gSA  
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15. n(n 2)  = 4.9 

  v;qfXer bysDVªkWuksa dh la[;k]  n = 4. 

  25Mn : [Ar]4s23d5 

 4 v;qfXer bysDVªkWu gksus ds fy, Mn ijek.kq 3 bysDVªkWu nsxkA (4s ls 2 rFkk 3d ls 1). 

  a = +3.  
 

16. 235
92 U  + 1

0n    139
54 Xe  + 94

38Sr  + x0n1 

 leku nzO;eku la[;k  

 235 + 1 = 139 + 94 + x 
 x = 3  
 

Hkkx - III  
 

1. 76
32Ge  esa U;wVªkWuksa dh la[;k = A – Z = 76 – 32 = 44. 

 77
33 As  esa U;wVªkWuksa dh la[;k = 77 – 33 = 44. 

 78
34 Se  esa U;wVªkWuksa dh la[;k = 78 – 34 = 44.  

 

2. Ne 10 bysDVªkWu j[krk gSA  

  O2– rFkk F–, 10 bysDVªkWu j[krk gSA  
 

3. pawfd ijek.kq dk vf/kdrj Hkkx [kkyh gksrk gS] vr% tc  d.kksa dks iryh /kkrq dh iUuh esa ls xqtkjk tkrk gS rks 

vfèkdka'k d.k iUuh eas ls lh/ks xqtj tkrs gSaA  
 

4.  d.k çdh.kZu ç;ksx esa   d.k dh ukfHkd ls U;wure nwjh 10–14 m ds yxHkx vk;h FkhA  
 

5.  = 
c


 = 

8

–9

3 10

600 10




 = 5 × 1014 sec–1  

 E = 
12400

6000
 = 2.07 eV.  

 

6. Li2+, H rFkk He+ ,dy bysDVªkWu Lih'kht gSA  
 

7. osx  
Z

n
; vko`fr  

2

3

Z

n
; f=kT;k  

2n

Z
; cy  

2

4

Z

n
.  

 

8. 1st mÙkstu foHko = 10.2 Z2 = 24 V     Z2 = 24/10.2 

  IE = 13.6 Z2 = 
13.6 24

10.2


 = 32 eV. 

 3rd mÙksftr voLFkk dh ca/k ÅtkZ = 0.85 Z2 = 
0.85 24

10.2


 = 2eV. 

 2nd mÙkstu foHko = 12.09 Z2 = 
12.09 24

10.2


 = 

32 8

9


V.  

 

9. fn;s x;s lHkh laØe.kkas esa ÅtkZ dk ,d DokaVe mRlftZr gksrk gS] D;ksafd flQZ ,d laØe.k gh gqvk gSA   
 

10. laØe.k 5  2 esa gksrk gSA  

  n = 3 

 vr% ns[kh xbZ o.kZØe js[kkvksa dh la[;k = 
3(3 1)

2


 = 6 

 (C) ckej Js.kh ls lfEcfU/kr js[kkvksa dh la[;k = 3 (5  2,4  2, 3 2). tSlk fp=k esa fn[kk;k x;k gSA  
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5

3

2

n = 1

4

  
 ik'pu~ Js.kh ls lEcfU/kr js[kkvksa dh la[;k = 2 (5  3,4  3).  
 

11. 3  2 laØe.k ds fy;s dks.kh; laosx esa vUrj  = (3 – 2)
h

2
 = 

h

2
. 

 4  2 laØe.k ds fy;s dks.kh; laosx esa vUrj  = (4 – 2)
h

2
 = 

h


.  

 

12.  = 
h

mv
 = 

h

2mKE
 = 

h

2mqV
.  

 tc v, KE rFkk V leku gSA blfy, m dks c<kus ij  ?kVrk gS .  e > p >  (;fn v, KE rFkk V leku gS).  
 

13. n = 4, m = 2 

  dk eku = 0 ls (n – 1) ijUrq m = 2.   = 2 ;k 3 dsoy 

 s dk eku +1/2 ;k – 1/2 gks ldrk gSA  
 

14. n(n 2)  = 1.732  

 v;qfXer bysDVªkWuksa dh la[;k] n = 1.  

 25X : [Ar] 4s23d5 

 ,d v;qfXer bysDVªkWu gksus ds fy;s  6 bysDVªkWuksa dks fudkyuk gksxk (4s ls 2 rFkk 3d ls 4).  

  Y = 6.  
 

15. pØ.k dks.kh; laosx S = 
h

s(s 1)
2




.  

 s = 
1

2
   S = 

3

2
 × 

h

2
.  

 

16. (A)  24Cr : [Ar]3d54s1    (B) m = –  ls +  'kwU; ls gksdj 

 (C) 47Ag : 1s22s22p63s23p64s23d104p65s14d10. 

  pwfda flQZ ,d v;qfXer bysDVªkWu gSA 

  23 bysDVªkWuksa dk pØ.k ,d çdkj dk gksxk rFkk 24 dk pØ.k foijhr gksxkA  
 

17. 8O : [He] 2s22p4  ; 16S : [Ne] 3s23p4  

 

18. - fdj.ksa vu~vkosf'kr gksrh gSA  
 

19. 1 U;wVªkWu tksM+us ij nzO;eku la[;k c<+ tkrh gSA  
 

Hkkx - IV  
 

1. vkifrr izdk'k dh fofdj.kksa dh vko`fÙk c<kus ij izdk'kh; bysDVªkWuksas dh xfrt ÅtkZ c<rh gSA  

 vko`fÙk ?kVrs Øe esa    csaxuh > uhyk > ukjaxh > yky  

 xfrt ÅtkZ ?kVrs Øe esa  csaxuh > uhyk > ukjaxh > yky  
 

2. QksVkWu rFkk bysDVªkWu ds chp ",d ls ,d" VDdj ls izdk'k-bysDVªkWu fudyrs gSA  

 vkifrr izdk'k dh vko``fÙk > nSgyh vko`fÙk  

 5.16 x 1015 > 6.15 × 1014  

 

3. izdk'k&bysDVªkWuksa dh la[;k vkifrr izdk'k dh rhozrk ;k ped ij fuHkZj djrh gSA  
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4. H-ijek.kq ds fy, czssdsV Js.kh dh vfUre js[kk   

  
1

1


 = R

2 2

1 1

(4) ( )

 
 

  

  blfy,, 1 = 
16

R
 

 ykbeu Js.kh dh 2nd js[kk  

  
2

1


 = R

2 2

1 1

(1) (3)

 
 

  

   blfy,, 2 = 
9

8R
 

 ;k, 
1

128


 = 

2

9


  

 

5. 1. H-ijek.kq dh LisDVªe js[kk ckej Js.kh ds n`'; ijkl ls lEcfU/kr gSA  

 2. H-ijek.kq dh ckWej Js.kh esa izFke 4 js[kk;sa n'̀; ijkl esa rFkk cph gq;h lHkh js[kk;sa ijkcSaxuh {ks=k esa vkrh gSA  

 3. He+ vk;u dh ykbeu Js.kh dh 2nd js[kk dh ÅtkZ = (E31) × 22 = 12.1 × 4 = 48.4 eV.  
 

6. v  = R(4)2 
2 2

1 1

(3) (4)

 
 

  

 = 
7R

9
.  

 

7. x = 
h

4 Me
 × 

1

V
   V = V × 

0.001

100
  = 300 × 10–5 m/s 

 x = 5.8  10–5 × 
5

1

300 10
 = 1.92 × 10–2 m 

 

8. vf/kdre xfrt ÅtkZ vf/kdre jksd.k foHko ls lacaf/kr gksrh gS rFkk vf/kdre jksd.k foHko = 22 eV.  

  Eincident = Ethresold + KEmaxi = 40 eV + 22eV = 62 eV  

  incident = 
12400 Å

62
 = 200 Å  

 

9. ifjf/k = 2r = n

 Mh&czksXyh– = 
2 r

n


 = 

3nm

3
 = 1 nm = 10Å 

   = 
12.3

V
Å    KE =  

2
12.3

10

 
  

 = 1.51 eV.  

  IIIrd d{k ds bysDVªkWu dh xfrt ÅtkZ = 1.51 eV  IIIrd d{k ds bysDVªkWu dh ca/ku ÅtkZ 

  vk;fud`r djus ds fy;s QksVkWu dh vko';d  = 
1240 eV Å

1.51 eV
 = 821 nm   

 

10. 1s d{kd ds dks.kh; Hkkx o f=kT; Hkkx dks xq.kk djds] xq.kuQy dk oxZ djrs gSA  
 

11. s-d{kd ds fy, ,d fof'k"V f=kT;k ij lHkh dks.kksa ij bysDVªkWu ds ik;s tkus dh lEHkkouk ,d leku gksrh gSA  
 

12. dkcZu ijek.kq ds vyx&vyx d{kd esa nks v;qfXer mifLFkr gSA blfy, ;g fHkUu&fHkUu pqEcdh; DokUVe la[;k 

j[krs gSA  
 

13. Zn2+ vk;u dk bysDVªkWfud foU;kl 1s2 2s2 2p6 3s2 3p6 3d10 gSA blfy, 4s d{kd esa dksbZ bysDVªkWu ugha gSA  
 

14. s (s 1)
h

2
 =  

1 1
1

2 2

 
  

h

2
 = 

3

2

h

2
 = 0.866

h

2
  

 

15. Cu+  1s2, 2s2, 2p6, 3s2, 3p6, 3d10  

 Fe+3  1s2, 2s2, 2p6, 3s2, 3p6, 3d5  

 Cr+3  1s2, 2s2, 2p6, 3s2, 3p6, 3d3  

 Co+3  1s2, 2s2, 2p6, 3s2, 3p6, 3d6  
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Cu+ vk;u iw.kZ iwfjr d{kd dh vfèkdre la[;k j[krk gS 

 = 2 ls lEcafèkr bysDVªkWuksa dh la[;k 10 gSA  

 + m = 0 ls lEcafèkr bysDVªkWuksa dh la[;k 12 gSA 
 

 

16. Cr+3  1s2, 2s2, 2p6, 3s2, 3p6, 3d3  

n +  = 5 ls lEcafèkr bysDVªkWuksa dh la[;k 3 gSA  

pqEcdh; vk?kw.kZ u = n(n 2)  B.M. = 3 5  = 15  B.M.  
 

17. Co+3  1s2, 2s2, 2p6, 3s2, 3p6, 3d6   

v;qfXer bysDVªkWuksa dh la[;k = 4  

n +  = 5 ls lEcafèkr bysDVªkWuksa dh la[;k 6 gSA  
 

EXERCISE # 3 
 

Hkkx - I  
 

1. rn = 0.529 
2n

Z
Å 

 gkbMªkstu ds fy, n = 1 rFkk Z = 1 ;  rH = 0.529 

 Be3+ ds fy, n = 2 rFkk Z = 4 ;    3Be
r   = 

20.529 2

4


 = 0.529 

 blfy, (D) fodYi lgh gSA  
 

2. 2
2s = 2s d{kd esa bysDVªkWu ds ik;s tkus dh izkf;drk 

 2
uksM ij = 0 (uksM ij ,d bysDVªkWu ds ik;s tkus dh izkf;drk) 

 r = r0  ij uksM ds fy,]  2 = 0   

 vr%,  2 = 0 = 
1

4 2

3

0

1

a

 
 
 

 0

0

r
2 –

a

 
 
 

 × 0 0r / 2a
e  

  0

0

r
2 –

a

 
 
 

 = 0 or 2 = 
0

r

a
 

    r = 2a0  

 (b) Mh&czksXyh lehdj.k dh lgk;rk ds }kjk rjax}S/;Z dh x.kuk dh tk ldrh gSA  

   = 
h

mv
 = 

–34

3

6.626 10

100 100 10


 
 = 

–34

3

6.626 10

10,000 10



 = 6.626 × 10–35 m ;k 6.626 × 10–25 Å 

 (c) (i) ,d rRo ds ijek.kq nzO;eku esa 4 dh deh rFkk ijek.kq Øekad esa -d.k ds mRltZu }kjk 2 dh deh vkrh gSA  

 (ii) rRo dk ijek.kq Hkkj vifjofrZr jgrk gS rFkk ijek.kq Øekad esa ,d -d.k ds mRltZu ds }kjk 1 dh o`f) gksrh 

gSA  

 vr% 8–d.kksa ds mRltZu ds }kjk ijek.kq nzO;eku esa ifjorZu = 8 × 4 = 32 

 u;k ijek.kq nzO;eku = iqjkuk ijek.kq nzO;eku – 32 = 238 – 32 = 206 

 blh izdkj 8-d.kksa ds mRltZu ds }kjk ijek.kq Øekad esa ifjorZu = 8 × 2 = 16 gksxkA 

 vr% u;k ijek.kq Øekad = iqjkuk ijek.kq Øekad – 16 = 92 – 16 = 76 

 6-d.kksa ds mRltZu ds }kjk ijek.kq Hkkj vifjofrZr jgrk gS vr% u, rRo dk ijek.kq nzO;eku 206 gksxkA  

 ijek.kq Øekad esa 6 bdkbZ dh o`f) gksrh gS vr% u;k ijek.kq Øekad gksxk 76 + 6 = 82 

 vr% vfHkfØ;k fuEu izdkj gksxhA 92X238 
–8

–6




  82Y206  
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3. (a) gkbMªkstu ijek.kq ds fy,, Z = 1, n = 1 

  v = 2.18 × 106 × 
Z

n
ms –1 = 2.18 × 106 ms–1 

  Mh&czksXyh rjaxnS/;Z,  = 
h

mv
 = 

–34

–31 6

6.626 10

9.1 10 2.18 10



  
 = 3.32 × 10–10 m = 3.3 Å 

 (b) 2p ds fy,]  = 1 

   d{kh; dks.kh; laosx = ( 1)
h

2
 = 2 .

h

2

 
  

.  

 

4. 

2

n

2

n

2

n

KZe
K

2r

KZe
V

r

KZe
E

2r


 




  



  


 so, n

n

V

K
 = – 2 and En  

1

r
.  

 

5. 

  
 

6. fuEurj voLFkk (S1) ds fy, 

 f=kT; uksM dh la[;k = 1 = n –  – 1 

 n = 2 rFkk  = 0 j[kus ij  

 vr% ;g 2s d{kd gksxk (S1 voLFkk ds fy,) (pw¡fd mPprj voLFkk S2 ds fy, n = 3)  
 

7. S1 voLFkk dh ÅtkZ = – 13.6 
2

2

3

2

 
 
 

 eV/atom 

  = 
9

4
 (fuEure voLFkk esa H-ijek.kq dh ÅtkZ) 

  = 2.25 (fuEure voLFkk esa H-ijek.kq dh ÅtkZ)  
 

8. S2 voLFkk ds fy,  

 f=kT; uksM dh la[;k = 1 = n –  – 1  ....... (leh- 1) 

 S2 voLFkk dh ÅtkZ = H-ijek.kq esa bysDVªkWu dh fuEure voLFkk esa ÅtkZ 

  = – 13.6 eV/atom 

  = – 13.6
2

2

3

n

 
 
 

 eV/atom 

 n = 3. 

 lehdj.k (1) esa j[kus ij  = 1  

 vr%] d{kd   3p (S2 voLFkk ds fy,).  
 

9. EQksVkWu = 
12400

3000
 = 4.13 eV 

 izdk'k fo|qr izHkko iznf'kZr gks ldrk gSA ;fn EQksVkWu    

 blfy,] Li, Na, K rFkk Mg /kkrq izdk'k fo|qr iznf'kZr djsxhA  
 

10.   

 blfy,] pØ.k DokVe la[;k (ms = –
1

2
) j[kus okys bysDVªkWu dh la[;k 9 gksxhA  
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11. 

  

 

 

12.     mv (4a0) = 
h


 

 so, v = 
0

h

4m a
 

 so, KE = 
1

2
mv2 = 

1

2
m. 

2

2 2 2
0

h

16 m a
  = 

2

2 2
0

h

32 m a
  

 

13. 63 1 1 4 1
29 1 0 2 1Cu H 6 n 2 H X       

 64 = 6 + 4 + 2 + A   A = 52 

 29 + 1 = 30 = 0 + 2 + 2 + z   z = 26 

 rRo X, Fe gksuk pkfg, vkSj bldk xzqi 8 gSA  
 

14. 9 8
4 4Be X Be Y     

 ;fn  X,    gS rc  Y,  0n1 gksxk  

 ;fn  X,  1P1  gS rc  Y,  1D2  gksxk  
 

15. n = 4,  m = 1, –1 

 vr% = 3, 2, 1 gks ldrs gSA  

 i.e.  Hf ;  2 d{kd 

  Hd ;  2 d{kd 

  Hp ;  2 d{kd 

 vr% dqy 6 d{kd gS o ge ms = –
1

2
 ysrs gS] tks fd dsoy ,d izdkj dk izpØ.k gSA  

 

16. H ds d{kdks dh ÅtkZ dk Øe dsoy eq[; DokaVe la[;k (n) }kjk fuèkkZfjr gksrk gS tcfd H– ds fy, ÅtkZ Øe (n + 

) fu;e }kjk fuèkkZfjr gksrk gS : 

 ‘H–’ dk bysDVªkWfud foU;kl 1s2  gS blds fy, ÅtkZ Øe (n + ) fu;e }kjk fuèkkZfjr gksrk gS : 

 H– = 1s22s02p0 

 bldh 2nd mÙksftr voLFkk 2p gS rFkk 2p dh leHkz'krk ‘3’ gSA  
 

17. H- ijek.kq esa 1s bysDVªkWu ds fy, f=kT;h; izkf;drk Qyu (4r2R2) o r ds e/; js[kkfp=k uhps n’kkZ;k x;k gSA  

 

4r
2
R

2 

r    
 

18. s-d{kd vfn'kkRed gksrs gS] blfy, rjax Qyu cos ls Lora=k gksrs gSA  
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19. 2s d{kd ds fy, f=kT;h; uksM dh la[;k = n –– 1 = 1  

  

 


n
, 

,m
 (
r)

 

0

r

a

  
 

20. 1s d{kd ds fy, ,  ls Lora=k gksuk pkfg,] lkFk gh ;g dksbZ f=kT;ht uksM ugha j[krk gSA  

4 2

6 2

E – E

E – E
 = 

1 1

1 1

E E
–

16 4
E E

–
36 4

=

1

1

3E
–

16
8E

–
36

 = 
3 36

8 16




 = 

27

32
  

 

21. x1 =  

 X2 = 

 X3 =  

 X4 = 
 

22. He
E  = –13.6 × 

2

2

n

)2(
 = –3.4 = 

4

6.13–
 

 n2 = 16  so  n = 4 

 DokUVe la[;k,a gS%   

 n = 4,  = 2, m = 0 

 blfy, midks'k = d gSA  

 dks.kh; uksM =  = 2 

f=kT; uksM = [n––1] = 4 – 2 – 1 = 1 
 

24. rn = 0.529 Å
Z

n2














  rn  n2  

 dks.kh; laosx () = 








2

nh
    n1  

 K.E. = 2mv
2

1
 = 

2
6

n

Z
1018.2m

2

1








    

 K.E. 
2

2

n

Z
  K.E.  n–2   

 P.E. = – 2K.E.   P.E. 
2

2

n

Z
  P.E.  n–2  

 

Hkkx - II  
 

8. bysDVªkWu Hkjus ds fy, vkQckÅ fu;e dk ikyu djrs gSA  
 

9. Mh&czksXyh rjax)S/;Z (d.kksa ds fy,) = 
h

2m KE
 

 D;ksfd rki leku gS] blfy, xfrt ÅtkZ leku gS] vr% 
1

m
 . 

 blfy, db (bysDVªkWu) > db (U;wVªkWu)  
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10.  n = 5 

  lEHko midks'k gS% 

  5s, 5p, 5d, 5f, 5g 

  d{kdksa dh dqy la[;k = 1 + 3 + 5 + 7 + 9 = 25  
 

11. NaF: Na+ = 1s22s22p6  
  F– = 1s22s22p6  

 

12. For shortest '' of hydrogen  

 n1 = 1 & n2 = 


1


= Rz2 

2 2
1 2

1 1

n n

 
 

 
 

 

 
1

A
= R(1)2 

2 2

1 1

1

 
 
 

 R = 
1

A
 

 for longest '' of He+ n1 = 3 n2 = 4 

  
2

2 2

1 1 1 1 1 7
2

A A 363 4

 
    

  
 or  = 

36A

7
  

 

13. rn = 52.9
2n

1

 
  
 

pm = 211.6 pm (for H-atom)  

  n = 2  

 Higher orbit to n = 2  Balmer series  
 

14.  = 250 nm = 2500 Å 

 E = 
hc


 = 
12400

2500
 = 4.96 eV 

 KE = stopping potential = 0.5 eV 
 E = W0 + K.E. 
 4.96 = W + 0.5 

 W0 = 4.46  4.5 eV  
 

15. 2r = n   = 
2 r

n


 = 

1

Å529.02 
  

 

16. When temperature is increased, black body emit high energy radiation, from higher wavelength to lower 
wavelength. 

 

17.  
















2
2

2
1

2
H

n

1
–

n

1
ZR  
















2
f

2
H

8

1
–

n

1
)1(R

2

 

64

R
–

n

R H

f

H

2

  

rFkk 
2f

n

1
ds e/; vkjs[k dk <ky + RH gSA 

 

 
 

–RH 

64 

1 

nf
2 

 

 

18. mvr = 
2

nh
 

 rjax ;kaf=kdh ds vuqlkj fuEu voLFkk dks.kh; laosx 
2

h
 ds cjkcj gksrk gSA  
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19. 

 

izdk'k dh vko`fr 

 

KEmax = h–h0 

tan= h 

Intercept = –h0 

bysDVªkWu dh  

xfrt ÅtkZ 

  

 

20.       E = –13.6 
2

2

Z

n

 
  
 

= –13.6 
2

2

2

3

 
  
 

= –6.04 eV  

 

21. 
2 2
1 2

1 1 1
R

n n

 
  

   

 

 7

2

1 1 1
10

(3)

 
     

 

 = 9 × 10–7 m 

 = 900 nm  
 

22. 2
0

1
h h mv

2
     

 2
0

1
h( – ) mv

2
    

 

1/ 2

02h( – )
v

m

  
  
 

 

 
00

h h m h

mv m m( – )2h( – )
   

  
 

 
1/ 2

0

1

( – )
 

 
  

 

23. 2hc 1
mv
2

  


 

 
34 8

10

6.626 10 3 10

4000 10





  


 =  + 

1

2
× 9 × 10–31 × (6 × 105)2   

    = (4.97 – 1.62) × 10–19 J 

         = 3.35 × 10–19 J  2.1 eV    
 

24. 2r = n


2

0

n
2 a n

Z
    

 
2

0 0

n
2 a n1.5 a

Z
    

 
n 1.5 3

Z 2 4
  = 0.75  

 

25. n + fu;e bysDVªkWuksa dh c<+rh ÅtkZvksa dk lgh Øe gksxk& IV < II < III < I  
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26. As kinetic energy is much higher than work function so  

 E = E0 + KE  KE  

 As E = 


hc
 & kE = 















m2

P2

  

 So  
1

2




 = 

2

2

1

P

P










  

2

2

5.1

1












   

 2 = 
9

4
  

 

27. 
Balmer)(

Lyman)(




= 





















9

1

4

1

4

1

4

1
11

= 
4

9

4

1
4

1

   

 

28. (1) Total energy of electron is minimum in first orbit i.e. at a0 distance from nucleus.  

(2) P.E. = – 
r

eZK 2

  

K.E. = 
r

eZK

2

1 2

   |P.E.| = 2|K.E.|  

(3) 

 

2 

r 

1s 

 2 is maximum at nucleus  

(4) Electron can be found at any distance from nucleus.  

 

P 

r 

1s 

   

P  Probability function.   

 

29. xzkQ ds vuqlkj pwdh r = 0 ij 2 dk eku 'kwU; ugh gSA vr% ;g s d{kd gksuk pkfg,s  

 rFkk n –  –1= 1 

 n = 2  (  = 0)  

 ;g 2s d{kd gSA  
 

30. Shortest  for lyman series : 

 













1

1

1
R

1
2

= R ;  = 
R

1
   

 Shortest  for paschen series :  

  













1

3

1
R

'

1
2

= 
9

R
;  ’ = 

R

9
  

 
1

R

R

9'





 = 9  

 

31. 
(r) ,d bysDVªkWu ds ik;s tkus dh izkf;drk n'kkZrk gS rFkk ;g a rFkk c ij vf/kdre gSA  
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32. leku midks'k esa d{kdksa dh ÅtkZ, ijek.kq Øekad esa of̀) ds lkFk ?kVrh gSA  

 E2s(H) > E2s(Li) > E2s(Na) > E2s(K)SS  
 

34. lS)kfUrd  
 

35.    
1
1H  

2
1H(D)  

3
1H(T)   

 U;wVªkWuksa dh la[;k  0 + 1 + 2 = 3   
 

36. r = 
Z

na 2
0   

 Li2+ ds fy, r = 
3

)2(a 2
0  = 

3

a4 0   

 

37. 2 r = n 

 2  × 
2n

Z
a0 = n 

 2  × 
24

1
a0 = 4 

  = 8 a0   
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