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The species CO, NO*, CN~and CZZ‘ contain 14 electrons
each.

NaCl: No.ofe in Nat = At No. of Na—1
=11-1=10
No.emClm =At No.ofCl+1
=17+1=18
CsF:  No.ofe inCst=55-1=54
No.ofe inF~ =9+1=10
Nal : No.ofeinNat=11-1=10
No.ofe inlm =53+1=54
K,S: No.ofe"inK* =19—-1=18
No.of e~ in S =16+2=18§
For electron in the ground state,
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A =2x3.14x0.53A = 3.328A
=3.328x10""m

=0.3328x10"m = 0.3328 nm
For He*,
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For same frequency,

B
{(1) (z]zJ B

1 1 1 1

mond 122
n=1&n,=2
For Balmer n; =2 andn,=3;
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Series limit is the last line of the series, i.e. n, =0,
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We know Ap.Ax = LE
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since Ap=Ax (given)
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(n + /) rule the higher the value of (n + /), the higher is
the energy. When (n + /) value is the same see
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. The line belongs to Paschen series.
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Fe(III)=[Ar] 3d’ unpaired electrons = 5;
Magnetic moment = J5(5—+2} ;

Ratio= /7.3

Co(Il)=
Magnetic moment= m
Ratio= /7 : 43

E= hl;-:E andu—i
A Y

[Ar] 3d7 unpaired electrons = 3;
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From the given data, we have
(Ec—Ep) T (Ep—E)=(Ec—E)

hc hc hc 1 1 1
or or —+—=—
7‘1 7‘~2 7‘3 Moy kg

=037x1077 =37.5%x10"7 m=4x10'

Hence,

s = M2 LMty 1
or 3 k1+:‘uz ’ A‘I'A‘Z 71.3
AE=2.173><10'“‘(i-l)=h_‘"‘
12 22/
—2.178x10" 8 x> = Fe
FREEY

_6.62x107* x3x10°
- 3
_6.62x107% 3x10° x4
2.178x1071% X3
=1.214%10""m
Not more than two electrons can be present in same

atomic orbital. This is Pauli's exclusion principle.
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L. E= n_z x13.6eV A1)
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or I = n]2 222 -(11)

Given/; =—19.6% 1(]‘”“,2'I =2,

ny=1,Z,=3andn,=1

Substituting these values in equation (ii).
19.6x107'% 4 1

L —— %

1, 1 9
18 9
or I, =-19.6x107"" x—

=—4.41x 10717 J/atom
As per Bohr’s postulate,

2
1 nh )
So, KE=—m
0> 2 (21‘tmr

o
. g Xn-
Since, r = ——

So, for 28 Bohr orbit
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r=—a°)l<2 =4a,
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In Balmer series n; =2 & n, = 3, 4, 5.... Last line of
the spectrum is called series limit.

Limiting line is the line of shortest wavelength and
high energy when n, = =

_1_Ry 329x10%  3.29x10"
roon 22 4
=8.22x10Ms™!
Energy required to break one mole of Cl — Cl bonds in

L
242x10°  he

6023x108 2
_6.626x107* x3x10°

A
= 8:626% 107 x3x10® x6.023x10%

242x108
=0.4947 x 10°m =494.7 nm
P

mv
h=6.6x10"4J/s
m=1000kg
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13.6 13.6
En=_QeV0r E= 9 eV =151eV.
n

Calculating number of electrons

BO3 —>5+8x3+3=132
CO3™ —>6+8x3+2= 32 biso-electronic species

NO3 —>7+8x3+1=32

so3

co3™—Hn

T——16+8x3+2=42
not iso-electronic species

NOy —>32

CN —6+7+1=14

Ny—>T7x2=14 iso-electronic species

€3 —>6x2+2=14

PO} —>15+8x4+3=50

SO%_ —16+8+2=50 iso-¢lectronic species

Clog —>17+8x4+1=50

Hence the species in option (b) are not
isoelectronic.
(AE), The energy required to excite an electron in an
atom of hydrogen from n=1ton=2 is AE (difference in
energy E, andE )
Values of E, and E are,

~1.312x10° x(1)%

Ey=—————— = 328%105 Jmol™!
)

AE is given by the relation,

E,=-1312x10°Jmol!

5 AE=E,—E, =[-3.28 x 10°]-[-1.312 x 10° ] Jmol!
=(=3.28 % 105+ 1.312 % 105) I mol!

9.84 % 105 Jmol™!
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Substituting this in equation (1)
h | m

m \ 2KE
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. when KE become 4 times wavelength become 1/2.
The electronic configuration of Rubidium (Rb=37)is

1522522 p%35%3p%3d'0 457 4 p% 55!
Since last electron enters in 5s orbital

1
Hencen=35,1=0,m=0, S=i5

The kinetic energy of the ejected electron is given by
the equation

or —=—+—my
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v=36kn/hr = m/sec =10 m/sec \ Mo )
60x60 2 2he( h,—n
6.6x1074 18 Ve o
S A=——5——=66x10""m m \ Ak,
107 x10
24. (©) r, = agn’ o o @[xo—x]
r=a,* (37 =9, m | Ak,
nh nh _ 3h h 29. (d) Total energy of a revolving electron is the sum of its
mvr=——, my=_——"=— - kinetic and potential energy.
2nx9ay 6mra, P gy
2n 2nr v 0 Total energy = K.E. + P. E.
)= — =" x 6may = 6na 2 2)
mv h A .
2r L r J
r2y2
25. (¢) [=2representdorbital for which e
= a T2
0
26. (b) de — Broglie wavelength is given by : 30. () Energyof | mole of photons,
" -0 _ Noxhxe
KE. = ~mv* ’
= —mv
T2 _6.023x107 x6.63x107* x3x10°
y2 = 2KE 253.7x107°
m =4722K
_ [2KE Energy converted into KE =(472.2 - 430.53) kJ
VENT . (472.2-430.53)
% of energy converted into KE = a2

=8.76%



