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Series N° 4
Exercise 1:
A metal is exposed to light radiation with a wavelength A =1200 A" and has a threshold energy
Eo= 2 ev.
1-Does photoelectric effect occur? Explain.
2- If yes, calculate the kinetic energy of the electron and then calculate the speed of the electrons
released from this metal.
3-Calculate the wavelength corresponding to the electrons released in units of A’.

Exercise 2:

Light radiation with a wavelength 2=100 nm falls on the surface of a metal, causing electron
emission from the metal with kinetic energy Ec= 10 eV.

1-Calculate the speed of the emitted electrons.

2-Calculate the threshold energy Eo, the threshold frequency &o, the threshold period To, the

wavelength Lo, and the wave number do.
Data: h=6.62 1034 J.S me= 9.1 103 Kg C=3.108m/s 1A=10Ym

Exercise 3:

We apply Bohr's theory to the orbit around which the electron of a hydrogen atom revolves,
characterized by the value n=1

1- Calculate the radius of the first orbit in Angstrom (A°)?

2- Calculate the speed of the electron in the ground state?

3- The energies corresponding to the first three levels in eV?

Data: h=6.62 1034 J.S; me= 9.1 10 Kg; C= 3. 10°m/s; K=9. 10° MKSA; e= 1.6 10"c

Exercise 4:
We excite the electron of the hydrogen atom, which is in the ground state, with energies of 10.20
eV, 12.08 eV, 12.74 eV.
1- Determine the electron energies in the different levels.
2- Determine the corresponding diagram and energy precisely.
3- What is the accompanying absorption series?
4- What is the wavelength associated with each transition?

Data: h=6.62 1034 J.S; C= 3. 10° m/s; Ei= 13.56 ev
Exercise 5:
Each spectral series has two boundary lines denoted by Aiim for the lower limit and A, for the upper
limit.
1- Determine the transitions corresponding to the two boundary lines?
2- Provide a general formula that allows calculating these two boundary lines?
3- Calculate Mim and A4 for the five series of the hydrogen atom spectrum?
4- Calculate the energy required to go from the ground state to the third excited state of the
hydrogen atom?
5- Calculate the energy required to ionize the atom starting from the third excited state?
6- Calculate the wavelengths emitted during its return from the second excited state to the ground
state?

Ru=1110"m"

Exercise 6:
We have the beryllium atom2B.
1- Write the reactions that lead to the appropriate hydrogenoid.
2- Give the expressions for both r, and E..
3- Give the expression for the wave number v of this hydrogenoid, then deduce the constant Ry.
4- Calculate the wavelengths of the first line and the limit line for the series corresponding to
n=1,2,3 respectively. Then determine to which series the following spectral lines belong: Aa = 1170
A; A8=303 A; Ac = 75.75 A,
5- Calculate the energy necessary to ionize the ions He*,Li?*, Be** from the ground state.
6- Calculate the wavelengths of the limit lines in the Balmer series for the ion He".
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