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HINTS & SOLUTIONS
Atomic Structure
[Set-1]
SECTION-A
1 (ii): r, = ()szn2
r = n?rH

r, =1, only wheren=2,72=2
i.e., Be3*

2. (ii): In order to have least energetic photon electron sho;

(iv): For f-subsh

~m=(2l+1), m=42x3+1) =7, there are seven f-orbitals.

7. (i): Orbital angular momentum depends only on the azimuthal quantum number

L= €(€+1)£
21

For 4p, as well as for3p, [ =1

.. L will be same.
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8.

10.

11.

12.

(ii) For H-atom, energy depends only on the principal quantum number.
3s (n = 3) has a higher energy than 2p(n = 2)
(iv):

m=0
(iii):
,CI” 1s2 2s2 2p:
n=1 1 2 2
l= 0 0 1
n+l 1 2 3

8 electron in Cl- will haven +1=3

Wave number of the longest wavele rseries for H-atom is with minimum

energy.

Thisiswhenny, =2, nu=3

=1.058A

rz(He*)

(ii) % (half)

() ,Cu® :[Ar]3d’
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(i) ,,Cr:[Ar]3d’4s'

Both the species have unpaired electron present, hence both are paramagnetic and attracted towards
the magnetic field.

2

13. KE=455x10" =%

2 4.55 X10719 x 2 1

= oixi0r 0
v=10°m/s

h 6.62x107*
A=—=
mv 9.1x107" x10

A=727x10"m

14. (i) Pauliexclusion principle states that “no tw
quantum numbers”

(ii) For3p,n=3,I=1

(iii) Forn=4,1=2 — 4d, can accony : i ns with m, = +l

() Hund’s rule of max
degenerate atomi

“no pairing of electrons starts in the
ch one is singly filled”

15. (i)
Radial nodes [-1=4-1-1=2
Angular nodes =1
(i) Co: Is® 2s* 2p} 2p; 2p; 3s* 3p; 3p; 3p; 3dy 3d;, 3dj, 3d.._. 3d, 4s
No. of orbital filled with one or more electrons equals to 15.
(iii) m=100g=0.1kg

Av=50m/s
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Ax.m Av > L
4n
—34
Ax h 6.62x10

T Amm Av 4x3.14%0.1x50

Ax =1.054x10" m

OR

mvr = n2i ...(1) (Bohr postulate)
n

m = mass of an electron
v = speed of electron

r = radius of an orbit

2mr :nl
mv

But b L (de-Broglie equation)
my

2nr =nk

(ii) Electron is a microscopie i tion. Electron shows more of wave nature.

Hence, the exact pat

(iii) n, =2 n,; =4

AE =2.18x1

Prem Dhawan 23 © 2023 YOURBUK, All rights reserved





