YOURBUK

1. (i) AE=—C=2.18><10182{
2. (ii): E, _he E, _he
}\‘1 7\‘2
E_N
E2 }\‘1
E 50
A=, E_2 =N 25
1
A, =20,
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HINTS & SOLUTIONS
Atomic Structure

[Set-2]

SECTION-A

L:Jz(e+1)21=J2(2+1)2£
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n — size and energy of orbital

I — shape of orbital

m — orientation of orbital

m;s — spin of electron
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6. (i) 1K [Ar] — This is the electron with highest energy is K

(n+1)for4s =4and (n +I) value of 3d is 5.

7. (ii): 1stline in the Lymen series will requires the minimum energy and maximum wavelength. The
maximum wavelength of the limiting line is

1

—=1.O97><107[1 !
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}: 1.097x10"m™
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1.097 x10

A=0911x10"m
A=91.1nm

8. (i): For s-orbital, orbital angular momentum, L is zero m inding electrons is

same in all directions.
9.  (iii): Total number of nodes=n -1

For3d, no.ofnodes=3-1=2

For 4f no.of nodes=4-1=3
10. (iv): Number of radial nodes # *

For 2p,,2p,,2p,,n=

11.

12.

2s
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OR
(i) Einstein applied the Planck’s quantum theory first in studying photoelectric effect.
(i) Two quantum numbers are required to define the subshell
Principal quantum number (n)
Azimuthal quantum number (/)

13. Second line in the Lymen series belongs to

n, =l—n, =3

For He*

1 1 1

—=1.097x10"(2)*| = ——
A @ {12 32}

=1.097x10’ ><4><§

9
A= -
1.097x10" x4x8

=2.56x10"° m=256A

The spectral line falls in the UV region

A=300nm=3x10"m and E

14. m=

Av=55x10"m/s

Ax.m Av = L
47

6.62x107*
X:
4%3.14x10°x5.5x107°

Ax =9.58x10""m
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15. (i) A, =5x10"m Ay =2

1

Pg = EpA

A :% (de-Broglie equation)

by _Pa_,

Ay Po
Ay =2A, =2x5x10°=10x10"m
(i) 1s* 2s* 2p’

Is 2s 2p
L] L] [ 1]

(iii) (a) 2s haslower energy than 2p due to low (n +
(b) 4d,n+1=4+2=6
5,n+1=5+3=8

4d has a lower energy than 5f.

(iii) In H-atom, ener!
(@) 3s has higher energy than 1s
(b) 3p has higher energy than 2p
(c) both will have same energy as n is same

(d) both will have same energy as n is same.

tum number )

depend only on the principal quantum numbers.
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