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26. The presence of color is due to energy absorption associated with the movement of unpaired d electrons from lower to higher energy levels. Ti+3 has one unpaired electron, Sc+3 has no electrons in its 3d sublevel.

b. Nucleus of the chlorine atom exerts a greater attractive force (compared to iodine) for the electron to be added to the outer energy level.

c. The electrons of barium are lost more easily, so compared to magnesium, barium is a better reducing agent.

d. Comparing p/e ratios shows that nuclear attraction is stronger in Cl- than S-2, accounting for the greater radius of S-2

27. As: [Ar]4s23d104p3
Lewis structure:   
  - -

-As-





   -

      b. As (33 protons) has a greater positive nuclear charge than Ge (32 protons)

c. More energy is required to remove an electron from +1 charged body than

      a neutrally charged body

d. n=4, l=1, ml=-1,0,+1, s=+1/2, -1/2

28. a. 1. 4,0,0, +1/2

    2. 4,0,0, -1/2

   3. 32


b. 1. three: s, p, d


    2. 3d sublevel, m=-2, -1, 0, +1, +2


c. 4p sublevel, l=1

e. four electrons are removed from the orbitals a, g, h
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26. Forces of attraction are greater in iodine, accounting for its higher normal boiling point

b. In solid AgNO3, even though ions are present, they are not mobile, do conduction of electricity is not observed. However, dissolved and melted AgNO3 have mobile ions, so they can conduct electricity.

c. The stronger forces between molecules of water (hydrogen bonds) cause its normal boiling point to be greater than that of hydrogen sulfide.

d. Arsenic is a metalloid; unlike metals, it can’t form cations when it is oxidized

27. a. Lewis structure: C in the middle, O’s surrounding at 120 degree angles, Two O’s have one electron missing, one O has two electrons missing and is double bonded to C

b. Most likely to be sp2
c. The electron cloud for the resonance pi bond is above and below the plane of the sigma bond electron cloud

d. Calcium carbonate is an ionic solid, ions are found at its lattice points. Cation sites: Ca+2, anion sites: CO3-2
28. a. Both geometries are linear

b. Neither ion is polar since each has symmetrical distribution of electrons and there are no electronegativity differences between atoms of the same element.

c. Neither ion shows resonance and there are no delocalized pi bonds.
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26. a. Ideal gases have no forces of attraction between molecules, while real gases do (including van der Walls forces and dipole-dipole interactions). Real gas molecules have actual dimensions, and do occupy some actual space and volume—not all of the volume is available to compress the gas.

b. When gases are cooled, the colliding molecules no longer have enough kinetic energy to overcome attractive forces; thus, they “stick” together to form the liquid phase. When gases are compressed, the distance between molecules decreases, causing an increase in effectiveness of attractive forces. 

c. At low temperature, there are greater attractive forces between molecules, causing the gases to not expand to the volume predicted by PV=NRT. Thus, the PV product at low temperature is smaller than the value predicted

d. As pressure is increased, the volume of the gas does not decrease to the value predicted by PV=NRT because of repulsion of the molecules. Thus, the PV product is greater than the predicted value.

27. a. There should be twice as many oxygen molecules than sulfur dioxide molecules

b. The average kinetic energy is the same for both samples

c. Oxygen molecules have higher velocity (due to lower molecular mass)

d. The pressure of the oxygen sample is greater (due to greater number of molecules)

28. b. 1) At 1atm, there is no solid/liquid equilibrium or liquid/gas equilibrium at any temperature. Thus, there is no normal boiling point for carbon dioxide

2) When the solid/liquid boundary is tilted to the right, the solid is more dense than the liquid (the case for carbon dioxide). As pressure increases at constant temperature, the liquid will change to the solid phase.

c. The temperature of the dry ice/acetone slush is most likely to be closest to the temperature of the solid/gas phase change at 1atm. At 1atm, dry ice sublimes to the gas phase and bubbles out of the slush at the temperature of the gas/solid phase change.
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26. a. 54.0 g/mol^-1

b. C2H3
c. C4H6
27. a. N2H4+2H2O2 ( N2+4H2O

b. V=36.9L

c. –632kJ

64.5 C

28. a. 3Fe+4H2O ( Fe3O4+4H2
b. +2.67

c. 1) 47.1% by mass

2) 0.273 mol Fe remains unchanged

d. 5.25 L H2
