Chapter 3 Test

Atomic Theory

1. The law of conservation of mass follows from the concept that:
a.  atoms are indivisible.
b.  atoms of different elements have different properties.
c.  matter is composed of atoms
d.  atoms can be destroyed in chemical reactions.


2. If 4 g of element A combine with 10 g of element B then 12 g of element A combine with ____________ g of element B.
a.  10

b.  12

c.  24

d.  30


3. In oxides of nitrogen, such as N2O, NO, NO2, atoms combine in small whole-number ratios.  This evidence supports the law of ______________.
a.  conservation of mass
b.  multiple proportion
c.  definite composition.
d.  mass action.


4. According to the law of definite proportions, any two samples of KCl have ___________.
a.  the same mass

b.  slightly different molecular structures.
c.  the same melting point
d.  the same ratio of elements.


5. According to Dalton's atomic theory, atoms ___________________.
a.  are destroyed in chemical reactions
b.  can be divided.
c.  of each element are identical in size, mass and other properties.
d.  of different elements cannot combine.


6. According to Dalton's atomic theory, atoms ___________________.
a.  of different elements combine in simple whole-number ratios to form compounds.
b.  can be divided into protons, neutrons, and electrons.
c.  of all elements are identical in size and mass.
d.  can be destroyed in chemical reactions.


7. Dalton's theory essentially agreed with the present atomic theory EXCEPT for the statement that ____________.
a.  all matter is made up of small particles called atoms.
b.  atoms are not divided in chemical reactions.
c.  atoms of the same element are chemically alike.
d.  all atoms of the same element have the same mass.


8. Which concept in Dalton's theory has been modified?
a.  All matter is composed of atoms.
b.  Atoms of different elements have different properties and masses.
c.  Atoms can combine in chemical reactions.
d.  Atoms cannot be divided.


9. The atomic theory proposed by Dalton __________________.
a.  has been totally discarded.
b.  has been expanded and modified.
c.  has been accepted unchanged to the present day.
d.  has been found to be false.


10. In a gas tube, electrical current passes from the negative electrode, called the __________, to the other electrode.
a.  cathode
b.  anode
c.  electron
d.  noble

11. When an electrical current passed through a glass tube, a paddle wheel placed between the electrodes moved.  Scientists concluded that ______________.
a.  a magnetic field was produced
b.  particles were passing between the two electrodes
c.  there was gas in the tube.
d.  atoms were indivisible


12. The rays produced in a cathode tube in early experiments were _____________.
a.  unaffected by a magnetic field.
b.  deflected by a magnet.
c.  found to carry a positive charge.
d.  striking the negative electrode.


13. The behavior of cathode rays produced in a glass tube containing gas at low pressure led scientists to conclude that the rays ______________.
a.  were not composed of matter.
b.  were composed of positively charged particles.
c.  were composed of negatively charged particles.
d.  were composed of neutral particles.


14. Experiments with cathode rays led to the discovery of the ________________.
a.  proton.
b.  nucleus
c.  neutron.
d.  electron.


15. The deflection of cathode rays in Thomson's experiments was evidence of the __________ nature of electrons.
a.  wave
b.  charged
c.  particle
d.  spinning


16. In Rutherford's experiments, positively charged particles ________________.
a.  passed through a tube containing gas.
b.  were used to bombard a cathode plate.
c.  collided with electrons.
d.  were used to bombard thin metal foil.


17. In Rutherford's experiments, most of the particles ___________________.
a.  bounced back.


b.  passed through the foil
c.  were absorbed by the foil.

d.  combined with the foil.


18. Rutherford fired positively charged particles at metal foil and concluded that most of the mass of an atom was __________________.
a.  in the electrons.



b.  concentrated in the nucleus.
c.  evenly spread throughout the atom.
d.  in rings around the atom.


19. The nucleus of an atom has all of the following characteristics EXCEPT that it _______.
a.  is postively charged.

b.  is very dense.
c.  contains nearly all of the atom's mass
d.  contains nearly all of the atom's volume.


20. The mass of a neutron is ________________
a.  about the same as that of a proton.

b.  about the same as that of an electron.
c.  double that of a proton.


d.  double that of an electron.


21. The nucleus of most atoms is composed of _________________
a.  tightly packed protons.


b.  tightly packed neutrons.
c.  tightly packed protons and neutrons.
d.  loosely connected protons and electrons.


22. An atom is electrically neutral because _____________________
a.  neutrons balance the protons and electrons.
b.  nuclear forces stabilize the charges.
c.  the numbers of protons and electrons are equal.
d.  the numbers of protons and neutrons are equal.


23. Most of the volume of an atom is occupied by the ______________.
a.  nucleus
b.  protons
c.  neutrons
d.  space


24. Isotopes are atoms of the same element that have different ___________________
a.  principal chemical properties.
b.  masses.
c.  numbers of protons


d.  numbers of electrons.


25. All isotopes of hydrogen contain _____________.
a.  one neutron

b.  two electrons.
c.  one proton.

d.  two neutrons.


26. The atomic number of oxygen, 8, indicates that there are eight _____________.
a.  protons in the nucleus of an oxygen atom.
b.  oxygen nuclides.
c.  neutrons outside the oxygen atom's nucleus.
d.  energy levels in the oxygen atom's nucleus.


27. The total number of protons and neutrons in the nucleus of an atom is its _________.
a.  atomic number
b.  number of electrons
c.  mass number
d.  number of neutrons.


28. Atoms of the same element can differ in _________________.
a.  chemical properties.

b.  mass number.
c.  atomic number.


d.  number of protons and electrons.


29. In determining the atomic mass units, the standard is the ___________.
a.  Carbon 12 atom.
b.  Carbon 14 atom
c.  Hydrogen 1 atom
d.  Oxygen 16 atom


30. The atomic mass listed in the periodic table is the __________________.
a.  average atomic mass.
b.  relative atomic mass of the most abundant isotope.
c.  relative atomic mass of the most stable radioactive isotope.
d.  mass number of the most abundant isotope.


31. A neutral atom of chlorine 35 has ______________________.
a.  17 protons, 17 electrons, and 18 neutrons.
b.  35 protons, 35 electrons, and 17 neutrons.
c.  17 protons, 17 electrons, and 52 neutrons.
d.  18 protons, 18 electrons, and 17 neutrons.


32. Visible light, X rays, infrared radiation, and radio waves all have the same __________.
a.  energy.
b.  wavelength.
c.  speed.
d.  frequency.


33. In SI units, the frequency of electromagnetic radiation is measured in _____________.
a.  nanometers.
b.  quanta.
c.  hertz.
d.  joules.


34. As it travels through space, electromagnetic radiation ____________________.
a.  exhibits wavelike behavior.
b.  loses energy.
c.  varies in speed.


d.  releases photons.


35. When the pink-colored light of glowing hydrogen gas passes through a prism, it is possible to see _______________.
a.  all the colors of the rainbow.
b.  only lavender-colored lines.
c.  four lines of different colors.
d.  black light.


36. A bright-line spectrum of an atom is caused by the energy released when electrons ____.
a.  jump to a higher energy level.
b.  fall to a lower energy level.
c.  absorb energy and jump to a higher energy level.
d.  absorb energy and fall to a lower energy level.


37. Because excited hydrogen atoms always produce the same line-emission spectrum, scientists concluded that hydrogen _____________.
a.  had no electrons.

b.  did not release photons.
c.  absorbed energy of only certain amounts.
d.  could only exist in the ground state.


38. The Bohr model of the atom was an attempt to explain hydrogen's ___________.
a.  density.
b.  flammability.
c.  mass.
d.  line-emission spectrum.


39. For an electron in an atom to change from the ground state to an excited state, ________.
a.  energy must be released.

b.  energy must be absorbed.
c.  radiation must be emitted.
d.  the electron must make a transition from a higher to a lower energy level.

40. The change of an atom from an excited state to the ground state always requires ______.
a.  absorption of energy.

b.  emission of electromagnetic radiation.
c.  release of visible light.

d.  an increase in electron energy.


41. Which model of the atom explains the orbitals of electrons as waves?
a.  Dalton
b.  Thompson

c.  Rutherford

d.  quantum model.


42. The region outside the nucleus where an electron can most probably be found is the ___.
a.  electron configuration.
b.  s sublevel

c.  quantum.
d.  electron cloud.


43. The size and shape of an electron cloud are most closely related to the electron's _____.
a.  charge.
b.  mass.
c.  spin.
d.  energy.


44. All of the following describe the Heisenberg uncertainty principle EXCEPT ______
a.
it states that it is impossible to determine simultaneously both the position and velocity of an electron.
b.  it is one of the fundamental principles of our present understanding of light and matter.
c.  it helped lay the foundation for the modern quantum theory.
d.  it helps to locate an electron in an atom.


45. Quantum numbers are a set of numbers that describe the properties of __________.
a.  the atomic nucleus.

b.  an electron.

c.  atoms.
d.  neutrons.


46. A spherical electron cloud surrounding an atomic nucleus would best represent ______.
a.  an s orbital

b.  a p orbital

c.  a d orbital

d.  a f orbital.


47. The major difference between a 1s orbital and a 2s orbital is that _____________.
a.  the 2s orbital can hold more electrons.
b.  the 2s orbital has a slightly different shape.
c.  the 2s orbital is at a higher energy level.
d.  the 1s orbital can have only one electron.


48. The letter designations for the four sublevels with the number of electrons that can be accommodated in each sublevel are ____________________.
a.  s:1, p:3, d:10, and f:14

b.  s:1, p:3, d:5, and f:7.
c.  s:2, p:6, d:10, and f:14

d.  s:1, p:2, d:3, and f:4.


49. Mendeleev attempted to organize the chemical elements based on their __________.
a.  symbols.
b.  properties.
c.  atomic numbers.
d.  electron configurations.


50. Mendeleev left spaces in his periodic table and predicted several elements and their ___.
a.  atomic numbers.
b.  colors.
c.  properties.

d.  radioactivity.


