Chapter 11.4 – 11.5 (p.353) - Answers

11. The ground state of an atom represents the lowest-energy state of that atom. In a hydrogen atom, the ground state is n = 1 (in the Bohr model) or 1s (using modern atomic orbitals).

12. The excess energy of an atom is emitted as light when an electron returns to the ground state from an excited state. The energy of the emitted light is equal to the difference in energy of the atom with an electron in the excited state and the energy of the atom with an electron in the ground state.

13. The energy carried per photon of light is related to the wavelength of light by the formula E = hc/lambda, where lambda is the wavelength. Since energy is inversely proportional to wavelength, short-wavelength light carries more energy than long-wavelength light.

14. When an atom emits energy, it goes from a higher energy state to a lower energy state.

15. The study of electromagnetic radiation has been important to our understanding of the arrangement of electrons in atoms for two major reasons:


a) the discrete line spectra of different elemental gases have demonstrated the quantized nature of energy levels and electron positions in atoms


b) the wavelengths (and energies) of light emitted from different atoms has given us knowledge of the differences in energy between atoms with electrons in different arrangements
16. When we say that the hydrogen atom has discrete energy levels, we mean that electrons in hydrogen can only occupy certain positions (orbits), each with a specific energy. That only specific – not all – colors of light are emitted by excited hydrogen atoms reflects that fact.

17. Because a given element’s atoms emit only certain photons of light, only certain energy levels are occurring in those particular atoms.

18. The energy possessed by an emitted photon is equal to the difference in energy levels that gave rise to the emission of the photon.

19. Atomic line spectra provide evidence that the energy levels of hydrogen are quantized.

20. We see the mixture of all colors of visible light as white light. Even when a large energy is applied, hydrogen atoms do not emit white light because hydrogen atoms only emit specific colors of light. We see excited hydrogen gas as purple because the brightest colors of light emitted are blue and red, whereas no yellow, orange, or green light is emitted.

21. The essential points of Bohr’s theory of the structure of the hydrogen atom are

a) electrons moved in orbits located a specific distance from the nucleus


b) each orbit had a specific energy


c) light absorbed or emitted by atoms had energy corresponding to the energy difference between electrons in different energy levels

22. According to Bohr, when a hydrogen atom absorbs a photon of light from an external source, the electron moves to a different orbit farther from the nucleus.

23. The Bohr theory accounts for the emission of discrete wavelengths of light by an excited atom by explaining the energy (and thus wavelength) of light emitted as equal to the difference in energy between electrons in different orbits.

24. Bohr’s model of the atom was initially accepted because it explained the line spectra of one-electron atoms extremely well. It was ultimately discarded because it did a poor job explaining the line spectra of atoms with two or more electrons.

