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1.
The decomposition of 18F follows first order kinetics (i.e. Rate = k[18F]) and has a half-life of 1.83 days.  The initial amount of a fluorine-18 is 20.0 g.  How much time must pass for 1.00 g to remain?


Step 1: Calc k


ln (A/Ao) = -kt


ln (1/2) = -k(1.83 days)


k = 0.379 days-1

Step 2: calc t


ln(1.00 g/20.00 g) = -(0.379 days-1)(t)


t = 7.90 years

2.
Consider NaCl, AlN, CH3F, H2O, graphite, NaF, and CaF2.  Arranged in increasing melting point, these are:


Lowest mp







            Highest mp

Ar    <    CH3F    <    H2O    <   NaCl    <    NaF    <    CaF2   <    AlN    <    graphite

Ar is an inert gas


CH3F is a polar molecule and exhibits dipole-dipole intermolecular forces

H2O is a molecule which exhibits hydrogen bonding


NaCl is an ionic compound which has +1 and -1 charges


NaF is an ionic compound which has +1 and -1 charges; it has a higher melting point than 
NaCl because the has a greater distance between the centers of charge (Cl- is greater is 
size than F-)


CaF2 is an ionic compound which has +2 and -1 charges


AlN is an ionic compound which has +3 and -3 charges


Graphite is a network covalent compound

3.
The cubic form for the fictitious element iPodium is BCC.  The atomic radius is 149.0 pm 
and the molar mass is 330.2 g/mol.  The density of iPodium is:


d = m/V


A. Mass


Mass = (330.2 g/mol)(1 mol/6.022 x 1023 atoms)(2 atoms/1 BCC) = 1.097 x 10-21 g/BCC


B. Volume


V = s3

Before determining s, change the radius from pm to cm:


(149.0 pm)(1 m /1 x 1012 pm)(100 cm/1 m) = 1.490 x 10-8 cm


s = 4r/√3


s = [(4)( 1.490 x 10-8 cm)]/1.732 = 3.44 x 10-8 cm

V = s3 = (3.44 x 10-8 cm)3

V = 4.07 x 10-23 cm3

d = m/V = 1.097 x 10-21 g/4.07 x 10-23 cm3

26.9 g/cm3
4.
List several compounds that you would expect to be soluble in water.

Polar species because water is polar.  Examples include CH3F, CH3OH, and soluble ionic 
compounds—they break up into charged particles.

5.
List several compounds that you would expect to be insoluble in water.


Non-polar species because water is polar.  Examples include CH4, CH3CH2CH3, and 
other non-polar molecules.

6.
Generally, what could be responsible for an increase in reaction rate?

k = Ae-Ea/RT

Lower Ea with a catalyst


Increase temperature


Increase A by increasing concentration

7.
The following are initial rate data for:
A  +  B  (  C + D
	Experiment
	Initial [A]
	Initial [B]
	Initial Rate

	1
	0.10
	0.10
	0.0445

	2
	0.20
	0.10
	0.1780

	3
	0.10
	0.20
	
0.0890




What is the rate law?


When [A] is doubled, the rate quadrupled; therefore, second order with respect to A.


When [B] is doubled, the rate doubled; therefore, first order with respect to B.

The rate law is Rate = k[A]2[B]1
