Relevant Equations / Topics for Exam #1

Chapter 10:

· Intermolecular forces:  dipole-dipole; London forces; effect of IM forces on fp/bp

· Basic Crystal Unit Cells:  Cubic, body-centered cubic, face-centered cubic

· Calculating composition based on unit cells

· Corner = 1/8 occupancy; edge = ¼ occup.; face = ½ occup.; body = 1

· Calculating density of (a) body centered unit cell (b)  face centered unit cell

· Heating curves:  theoretical and calculation-based

Chapter 11:
· Solution equations:  Molarity (M) (mol/L), molality (m) (mol solute/kg solvent),

· More solution equations:  mole fraction () (mol/total mol), mass % (g/total g)

· Concepts of solubility:  3-step process; pressure/temp. effects; “like dissolve like”

· Pressure and solubility:  P = kC (where P = pressure; k = constant; C = concentration or molarity; aka as Henry’s Law)

· Vapor Pressure with non-volatile solute: Psolution = solventPsolvent
· Vapor Pressure with volatile solute (ie two liquids): Psolution = APA + BPB 

· Boiling point elevation:  Tb = Kbm (where m = molality)

· Freezing point depression: Tf = Kfm (where m = molality)

· Osmotic Pressure:   = MRT (M = molarity; R = gas constant L atm/mol K)

· BP elevation, FP depression and osmotic pressure with electrolyte solutions:

· Tb = iKbm; Tf = iKfm;  = iMRT (where i = #ions in solution/moles added) 

Chapter 12:
· Basic definitions of rate laws / rate theory

· Ability to use method of initial rates to determine rate laws, constants and order

· Familiarity with rate laws, integrated rate laws and half-lives of all reactions

	Type of Expression
	Zero Order 

Reaction
	First Order

Reaction
	Second Order Reaction

	Rate Law
	Rate = k
	Rate = k[A]
	Rate = k[A]2

	Integrated Rate Law
	[A] = -kt + [A]o
	ln[A] = -kt + ln[A]o
	1/[A] = kt + 1/[A]o

	Half Life
	t1/2 = [A]o/2k
	t1/2 = 0.693/k
	t1/2 = 1/k[A]o


· Conceptual understanding of mechanism, rate determining steps and elementary steps

