CHEM 1002 Exam #3 (70 pts)
DUE by Midnight April 20, 2020 name
SHOW ALL OF YOUR CALCULATIONS AND PROPER UNITS FOR FULL CREDIT

Molecular Shapes (32 pts)

1. Consider the molecule CH3CO2H (skeletal structure is HsCCOOH where both O atoms are
attached to the C —ask me if you have trouble). The H is attached to one of the O atoms.
a. Draw the structure of the molecule. (5 pts) Label the carbons so you know which is which

b. What is the electron geometry of the atoms listed below? Show number of electron groups
and lone pairs for each as well. (6 pts)

1) C

2) C

3) O (interior)

c. What is the molecular geometry of the atoms listed below? Show number of electron groups
and lone pairs for each as well. (6 pts)

1) C

2) C

3) O (interior)



2. Determine the hybridization about each interior atom in the following molecule. Draw the Lewis
structure, label the bonds as pi or sigma, and list the interior atoms with their corresponding
hybridization. NOTE: The oxygen does not undergo hybridization. | suggest numbering the
carbons. Remember the carbons attach to one another forming a chain with an oxygen in between
the last 2 — ask me if you are unsure (15 pts).

CH3CO,CH3 (H3CCOOCHs3 One O atom is attached to 2nd C atom; the other O atom is bonded to
the 2nd and 3rd C atom H:CCOOCH3)

Solutions (38 pts)
3. Determine the freezing point of a solution that contains 30.7 g glycerin (C3H8O3, molar mass =

92.09 g/mol) in 376 mL of water. Some possibly useful constants for water are: freezing point

0.0°C, Kf=1.86°C/m, density 1g/1ml. (15 pts)



4. A 150.0 mL sample of an aqueous solution at 25°C contains 15.2 mg of an unknown nonelectrolyte
compound. If the solution has an osmotic pressure of 8.44 torr, what is the molar mass of the
unknown compound? (15 pts)

5. Which of the following compounds will be most soluble in nonane (CgH20)? Tell me WHY and
LIST THE INTERACTIONS that will occur between the solute and solvent. (8 pts)

pentanol (CH3CH2CH2CH2CH20H)

b. benzene (CeHep)

c. acetic acid (CH3CO2H)

d. ethyl methyl ketone (CH3CH2COCHS3)

o



Equations

moles of solute

" mass solvent (Kg)

mass solute

———— X 100%
mass solution

ATf=m><Kf
ATb=m><Kb
IT = MRT

R = 0.08206 221

mol -K
1 atm = 760 torr

moles of solute

- Liter of solution
C> K:+273
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