
Answers to Holiday Break Assignment 2013Question 1a. Since most of the alpha particles passed through the gold foil, this indicates that the goldatom is mostly empty space.b. Since a small number of particles were deflected, the alpha particles must have come closeto a small dense positively charged portion of the atom (i.e. the nucleus).c. The original model stated that the positive charge in the atom was evenly distributedthroughout the entire structure; however, as a result of the gold foil experiment, Rutherforddiscovered that all of the positive charge was concentrated within the small nucleus of theatom.Question 2a. Along line segment BC, the temperature remains constant, so a phase change must beoccurring. Since the substance started as a solid at point A, the sample must be meltingduring line segment BC.b. Temperature is the measure of average kinetic energy. If the average kinetic energy isconstant, the temperature must also remain unchanged. Line segments BC and DE are bothplaces on the heating curve where the average kinetic energy would remain the same.c.

d. Along line segment DE, the substance is vaporizing. In order for the liquid to turn to a gas,the intermolecular forces of attraction must be broken.Question 3The accepted value for the density of zinc can be found on Reference Table S.% error = 7.56 − 7.1347.134 x 100 = 5.97% errorQuestion 4The mass and charge of the particles must remain the same during any nuclear reaction.Cu → Ni + β+Question 5N: 2 x 14 = 28H: 8 x 1 = 8C: 1 x 12 = 12O: 3 x 16 = 48Gram formula mass = 96 g/molQuestion 6To determine the number of moles, you need to first calculate the gfm of CO2 (44 g/mol).moles = 11 grams44 g/mol = 0.25 moles



Question 7a. Diphosphorus pentoxide (molecular compounds use prefixes)b. Need to calculate the gfm of the substance in order to determine the percent composition ofan element contained within the compoundP: 2 x 31 = 62O: 5 x 16 = 80Gfm = 142 g/mol% composition = 80142 x 100 = 56.33%mass due to oxygenQuestion 8a. Need to use the percent abundance and atomic mass of each isotope to calculate atomicmass atomic mass = (98.93)(12.00) + (1.07)(12.00)100 = 12.01 amub. Carbon-12 and carbon-13 have the same number of protons and electrons because both arethe same chemical element; however, the two isotopes of carbon have different numbers ofneutrons, causing the mass numbers of the isotopes to be different.Question 9a. There are two electrons in the outermost principal energy level.
b. Please note that the Regents may start the electrons on a different side thanthe top; as long as the number of electrons and pairing is correct, it is a correct structure.c. +12 The nuclear charge is due to the number of protons in the nucleus. Magnesium hasan atomic number of 12, so there are 12 positive protons within its nucleus.d. There are 26 total nucleons: 12 protons and 14 neutrons. The number of neutrons isdetermined by subtracting the atomic number from the mass number.e. 2-7-3 or 2-8-1-1Question 10As an electron in the excited state falls to the ground state, a specific amount of energy is released,which corresponds to one of the lines observed on the bright line spectrum.Question 11Germanium is chemically similar to silicon because both elements contain the same number ofvalence electrons.Question 12The atomic radius of iodine is greater than the atomic radius of fluorine because iodine has agreater number of occupied principal energy levels than fluorine.Question 13The first ionization energy of fluorine is greater than the first ionization energy of boron. Bothelements contain the same number of occupied principal energy levels, but fluorine has a greaternuclear charge so it attracts the valence electrons with a much stronger force.



Question 14The half-life of potassium-42 is 12.36 hours. In order for 62.0 hours to pass, the sample must havegone through 5 half-lives (i.e. 62.0 divided by 12.36 is 5).1 → 12 → 14 → 18 → 116 → 132Therefore, only 1/32 of the original sample will remain after 62.0 hours.Question 15The freezing point is equal to the melting point of a substance. The melting points of elements canbe found on Table S, in Kelvin. The melting point of gallium is 303K.C = K – 273 = 303 – 273 = 30⁰CThis is why gallium will actually melt in your hand. Your body temperature is approximately 37⁰C,so your hand would possess enough energy to melt a sample of gallium.Question 16Sand is insoluble in water, so you can filter the solid sand away from the water. You can also allowthe water to evaporate over time to isolate the solid sand.Question 17a. M is a Group 2 metal. All metals, with the exception of mercury, are solids at STP.b. Metals are good conductors because they possess a mobile sea of valence electrons.c. Metals lose electrons to become metal ions. Since the metal ions have one less occupiedprincipal energy level, the ion will have a smaller radius than the original atom.d. Since M is a Group 2, its oxidation state is +2. Nitrogen has an oxidation state of -3. If youcriss-cross these oxidation state, the chemical formula would be M3N2.Question 18An increase in temperature would cause the particles to move faster. The faster moving particleswould collide with other particles more frequently, causing the rate of the chemical reaction toincrease.Question 19Since two reactants are combining to form one product, the reaction can be classified as a synthesisreaction.Question 20a. The gas conditions have changed, so you must use the combined gas law equation to solvefor the new pressure. The gas is in a rigid container, so the volume remains unchanged. Thetemperatures must be in the Kelvin scale to use the combined gas law.=1273 = 673x = 2.47 atmb. The increase in temperature will cause the particles to move faster, causing an increase inthe number of collisions with the walls of the container and a higher pressure reading.


