Atoms

1. Taking the wavelength of first Balmer line in hydrogen spectrum ( n = 3 ton = 2) as 660 nm, the wavelength
(in nm) of the 2"¢ Balmer line (n = 4 to n = 2) will be;

2. AHe" ion is in its first excited state. Its ionization energy (in eV) is:

3. InLi**, electron in first Bohr orbit is excited to a level by a radiation of wavelength 1. When the ion gets
deexcited to the ground state in all possible ways (including intermediate emissions), a total of six spectral
lines are observed. What is the value of 1 (in nm) ? (Given: h = 6.63 X 10734Js; ¢ = 3 X 108 ms™1)

4. An excited He*ion emits two photons in succession, with wavelengths 108.5 nm and 30.4 nm, in making a

transition to ground state. The quantum number n, corresponding to its initial excited state is (for photon of
1240eV

A(innm)

wavelength A, energy E =

5. Consider an electron in a hydrogen atom, revolving in its second excited state (having radius 4.65A). The de-
Broglie wavelength (in A) of this electron is :

6. The largest wavelength in the ultraviolet region of the hydrogen spectrum is 122 nm. The smallest wavelength
in the infrared region of the hydrogen spectrum (to the nearest integer) is

7. A hydrogen atom in its ground state is irradiated by light of wavelength 970A. Taking hc/e =
1.237 x 10~%eVm and the ground state energy of hydrogen atom as -13.6 €V, the number of lines present in
the emission spectrum is

8. The energy of an excited hydrogen atom is -3.4 eV. Calculate the angular momentum (in Joule-second) of the
electron according to Bohr's theory.

9. An electron in hydrogen like atom makes a transition from n™ orbit and emits radiation corresponding to
Lyman series. If de-Broglie wavelength of electron in nt® orbit is equal to the wavelength of radiation emitted,
find the value of n. The atomic number of atomis 11.

10. Some energy levels of a molecule are shown in the figure. The ratio of the wavelengths r = 4, /A,, is given by

11. Ratio of the wavelengths of first line of Lyman series and first line of Balmer series is

12. As per Bohr model, the minimum energy (in eV) required to remove an electron from the ground state of
doubly ionized Li atom (Z = 3) is

13. The ionisation energy of hydrogen atom is 13.6 eV. Following Bohr's theory, the energy (in eV) corresponding
to a transition between the 3rd and the 4th orbit is

14. If the binding energy (in eV) of the electron in a hydrogen atom is 13.6 eV, the energy (in eV) required to
remove the electron from the first excited state of Li**is

15. An electron in hydrogen atom jumps from a level n = 4 to n = 1. The momentum (in kgm/s) of the recoiled
atom is
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hy =205, = 80 . 660 = 488.9nm.

108 108
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2. (13.60) E,=-13.6=
n

For He',E, = -13.60eV

-13.6(2)% _
—
[onization energy = 0 — E, = 13.60 eV
3. (10.8) Spectral lines obtained on account of transition
n(n—1)
2

th . " . N
from n™ orbit to various lower orbits is

- (13.4)(3)2[1—%}1/
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On solving, n = 5
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6. (823.5) The smallest frequency and largest wavelength in
ultraviolet region will be for transition of electron from
orbit 2 to orbit 1.

(1 1)
[ Py
A non
L[l it)
122x107 m 2 2 4] 4
4 |

= R:—gm
3x122x10™

The highest frequency and smallest wavelength for
infrared region will be for transition of electron from

oo to 3rd orbit.
(1)
[ Pe )
A npom

1 4 [1 1]
R ETIP=] U
A 3x122x1077\3%

3x122x9x107

A =823.5nm

he 1.237x107°
7. (6) E=—=-2"—"_
© A 970x10710

.. Theenergy of electron after absorbing this photon
=-13.6+12.75=-0.85¢V
This corresponds to n =4

eV=12.75¢eV

n(n—1) _ 4(4-1) -6

Number of spectral line = 2 2

8.  (2.11 x 10734 If given energy is corresponding to the nth
state of the atom, then

13.6
E = —
n2
—-13.
or 34 = #
n
n =2

The angular momentum, for n =2

2(i) _h
2n) w

= 003 10 2 11x1074 =
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9.  (25) If & is the de-Broglie wavelength, then for n™ orbit

2mr, = nh

hZ 2

where 1, = S0 Zn

nme“Z
1 me’7Z .
A T 2eyhn - @

For Lyman series

1 2,(1 1 ..
P ZR(IE_?) ... (1)

From equations (i) and (ii), we have

1 2 7
ZzR(l——)= me_2Z (i
I’l2 2 € h2 n ( )
4
me
where R=—7F— (v
8 602 ch’ ®)
After substituting the values in (iii) & (iv), we get
n =25
. . he
10. (0.34) From energy level diagram, using AE = N
he
For wavelength A AE =— E—(-2E) = o
1
ot
E
4E\ ke
For wavelength A AE=—F— | ——— | =—
2 3 Ay
he }\/1 1

11. (0.18) Wavelength of first line of Lyman series

1 11
L _ Rl=—2L
A (12 22J

1 _ 3R
or )b] 4
or 7\.1=i.
3R

1 1 1)_35R

and M R(?‘z—z)%
’ _ 36
or 2 *SR
M _ 5
A, 27
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12. (122.4) E = 13.6Z2eV
= 13.6x(3)
= 122.4eV

-13.6
13. (0.66) B o= 5 =-1.5leV

-13.6
and E, = o= 08seV

E4—E3 = 0.66eV

2
14. (30.6) Forlithium, £, = —13.6=

n
_13.6x3°

22

= -30.6eV

So energy needed to remove the electron
= 30.6eV.

1Y) _13.6x15_51
15. (6.8 x 10727) AE:13.6(1—E)= TR

12.75x1.6x1071°

=12.75eV= 3
3x10

Photon will take away almost all of the energy

he _1p75ev
X

h

12.75
= x = (T) = Fi)hoton = Trevoled atom

=6.8x 102" kgm/s
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