


1. (a): (i) 4p, (ii) 4s, (iii) 3d, (iv) 3p
The order of increasing energy,
(iv)< (ii)< (iii)< (i)

2. 

The five d – orbitals are degenerate and have equal energy. The shape of first four orbitals  is similar which are  but the fifth one,  has a different shape.

3. (a): The principal quantum number n determines the size and energy of an orbital. The number of orbitals increases with increase in value of n. since the value of l = n – 1 . e.g. when n = 1, l = 0 : when n = 2, l = 0, 1; when n = 3, l = 0, 1, 2 and so on. The number of subshell is equal to the values of n. azimuthal quantum number defines the shape or orientation ofj the orbitals.

4. (b): Spin angular momentum of the electron, a vector quantity can have two orientations relative to the chosen axis. These two orientations take the values of +1/2 or 
-1/2 and are called two spin states of the electrons.

5. (d): Total number of nodes = n -1
For d – orbital, radial nodes = n – 3 and there are 2 angular nodes,
The number of angular nodes is given by l. i.e., for p, 1 angular node, for d, 2 angular nodes and so on.

6. 
(c): 





7. (d)
Let n quanta are evolved per sec.



; ;  

8. (c)





      

9. (b)

Circumference of  3rd orbit = 
According to Bohr angular momentum of electron in 3rd orbit is


mvr3 =  or 

by De-Broglie equation,  


  
i.e. circumference of 3rd orbit is three times the wavelength of electron or number of waves made by Bohr electron in one complete revolution in 3rd orbit is three.

10. (d)



For  for  =15200 ×9= 1,36800

11. (d)
The Bohr radius for hydrogen atom (n = 1) = 0.530Å
The radius of first excited state (n = 2) will be = 



12. (d)


 


 
13. (b)



According to Bohr's model for hydrogen and hydrogen like atoms the velocity of an electron in an atom is quantised and is given by  so  in this cass 

14. (b)
Absorption line in the spectra arise when energy is absorbed i.e., electron shifts from lower to higher orbit, out of a & b, b will have the lowest frequency as this falls in the Paschen series.

15. (d)
If an electron is in 3rd orbit, two spectral lines are possible 
(a) When it falls from 3rd orbit to 2nd orbit.

In equation  




 
(b) When it falls from 3rd orbit to 1st orbit :



16. (a)

For Bohrs systems : energy of the electron 



Ionisation energy is the difference of energies of an electron  when taken to infinite distance and  when present in any Bohr orbit and  is taken as zero so ionisation energy becomes equal to the energy of electron in any Bohr orbit. 



 ;   or 	

[as 

or 
Joule per atom.

17. (b)

KE J


;  
De-Broglie wavelength 



18. (b)


 = 



19. (a)


Total energy (En) =   –3.4 eV = 

 n2 =  = 4  n = 2

The velocity of electron in 2nd orbit =  = 

 m/sec,


 =  =  = 6.6  10–12 m
= 6.6  10–10 cm

20. (c)
E1 = –13.6 eV. After  absorption of 12.2 eV, energy of electron = –13.6 +12.2 = –1.4 eV


En =   n2 =  = 9.71  n = 3


21. (b)

Required energy = 10–17 J = n  

 n J = 10–17 J  n = 28

22. (c)


Angular node = , For d - orbital  = 2

23. (c)
RH = 109678 cm–1
Wave number of the limiting line in Balmer Series of He+

= RH. Z2 

= 109678 × (2)2 
= 109678 cm–1

24. (c)
Deflected by electric and magnetic field

25. (d)
E = h

26. (d)


En = – for Li2+, En = – 

=  eV
If n = 1 ,  En = – 122.4 eV
If n = 2 ,  En = – 30.6   eV
If n = 3 ,  En = – 13.6   eV

27. (c)

h = w + KE = w + me v2


or h = 1 +  me v2


	or = 1.6 × 10–19 +  × 9.1 × 10–31 × V2

or 	× 9.1 × 10–31 × v2 

 =  × 10–18 –1.6 × 10–19 
 = 38.15 × 10–19 

or 	  v2 = 
or 	  v2 = 8.385 × 1012
or  	v = 2. 89 × 106 m/s



     ~  = 

28. (b)
The energy of AOs depends on the 
(n + ) values n +  value of (n – 1) d = n + 1 ; 
n +  value of ns = n
(n + ) value of (n + 1)d = n + 3 ; n +  value of nf = (n + 3)
But due to lower value of principle quantum no. energy of nf < (n + 1) d
energy of (n + 2) s < nf.

29. (a)

 

= 9 × 109 × 

= 
= 2.08 × 10–14 m

30. (b)


e = = . . . (1)


p = = 

 		 . . . (2)
ep (given)


= 

v = 

31. (a)




v     =  = 

32. (d)
Neutrons are same

33. (d)
Fact.

34. (d)

e.g. 

35. (d)

W0 = 

36. (b)


P =  =  ×  

= 
= 2.21× 10–27 kg ms–1

37. (d)


 = 



 =  


=  
 3 = 4800 Å

38. (d)
H– ; e = 1 + 1 = 2 
He ; e = 2

39. (a)

P = 

40. (a)

 = 

41. (d)
KE = h(–0)

42. (d)

w0 = 

43. (d)
26Fe = 1s2, 2s2, 2p6, 3s2, 3p6, 3d6, 4s2, 
Fe++ = 1s2, 2s2, 2p6, 3s2, 3p6, 3d6
The number of d -electrons retained in Fe2+ = 6.
Therefore, (C) is correct option.

44. (c)
The electron have n + l higher value have hegher energy.
n + l = 3 + 0 = 3
n + l = 3 + 1 = 4
n + l = 3 + 2 = 5	(highest energy)
n + l = 4 + 0 = 4

45. (d)


Cl–Cl(g)  2Cl(g) ;H = 242 KJ mol 

=   J molecule–1 

E = 



 
= 0.494 ´ 10–6 
= 494 ´ 10–9 m = 494 nm  

46. (c)
E = E1 + E2 
[image: ]
[image: ]
[image: ] 

2 = 742.76 nm.

47. (a)

hn = DE = 13.6 z2 

 




For H-atom 
n1 = 1,	n2 = 2

48. (b)
(a) 4 p	(b) 4 s		(c) 3 d		(d) 3 p

Acc. to (n + ) rule, increasing order of energy (d) < (b) < (c) < (a)

49. (d)
d7 : 3 unpaired electrons.	

	Total spin 



50. (b)
Cr (Zn = 24)
electronic configuration is : 1s2 2s2 2p6 3s2 3p6 4s1 3d5


so,	no of electron in  = 1 i.e. p subshell is 12 and no of electron in  = 2 i.e. d subshell is 5
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