Walker CH301


Thermodynamics Worksheet: A Review of Concepts
Complete this worksheet today in class, either in groups or by yourself. 2-6 similar to or from hw sys  
1. Fill in the blanks. There are two equations for calculating work. They are _________________________ and ______________________. A positive value for work means that work is done _____on______ the system. This happens when either moles of gas __________decrease___________ or when volume ______decreases_______ (or both). In real life, we can recognize when work is done because we observe ______________shrinking, implosion____________________________________. In like manner, a negative value for work means that work is done ______by______ the system, _____ the environment. This happens when either moles of gas ______increase___________ or when volume _________increases______ (or both). A real life example of a change having a negative value for work is: 

Blowing up hydrogen/oxygen balloons
2. You have two water samples. Sample A has a volume of 500 mL and a temperature of 25oC. Sample B has a volume of 500 mL and a temperature of 80oC. 

a. Which sample contains the most heat?  B  
b. Which variables influence how much heat a sample contains?

Amount of stuff; specific heat; temperature ; q = mCdeltaT
3. Mary had a wonderful thanksgiving feast and plenty of leftovers on which she decided to do some lay experiments. She noticed that the stuffing took less time to heat and less time to cool down than the sweet potatoes, even though she had similar amounts of each food. Which food do you suppose has the larger specific heat?

4. You and a friend are enjoying iced tea on a warm summer day when the discussion turns to thermodynamics. Your friend looks at the water droplets on the outside of the tea glass and exclaims that, according to the second law of thermodynamics, those droplets cannot form! Your best reply is that…

Similar to hw sys prob. Surroundings entropy increases so that universe entropy has net increase.
5. Without calculations, determine whether the entropy of the system increases or decreases for 
Cu3(PO4)3(s)  (  3 Cu2+(aq)  +  2 PO43-(aq). 

Increases; dissolution and more particles formed
6. Consider the reaction

X + Y ( Z

with ΔGo = 45 kJ. Suppose we start with 50 mmol of X and 50 mmol of Y. What will happen when we place X and Y in contact with one another? 

Nothing, regardless of time, because deltaG is positive.

7. Fill in the blanks. Enthalpy equals –qsurr when _________const T & P_____________, which is obtained with a ______coffee cup____________ calorimeter. Enthalpy is defined as ________________ ___________ ______ __________ _______________ ________________ ___________ ______, but is usually referred to as ____heat_______. Positive enthalpy means that ____heat_____ is __________required____________ during the reaction or change and is given the name ____endo__-thermic. Enthalpy has units of ____kJ_____ in Zumdahl’s book, and units of _____kJ/mol reaction_________ in other books. Breaking of bonds is always ___positive______ and making of bonds is always ____negative____ enthalpy. Enthalpy of reaction may be measured via _______calorimetry_______, using its relationship with q, (as for determining heat of combustion, heats of dissolution, heats of reaction, heat of fusion, etc.) or it may be calculated from thermodynamic tables. For the latter, several options exist. They are:
8. Fill in the blanks. Entropy is ______________disorder________________. Positive change in system entropy occurs when ____greater______ disorder exists for the products as with:

 number of moles of gas ______increases___________ 
________dissolution__________ of solids in a solvent
phase changes to a _______warmer______ phase 
temperature ______increase________ 

pressure _______lowering__________ 

volume ________increasing__________ 
Entropy also ________increases__________ for a system during isothermal expansion. Entropy may be calculated in two ways (write the two formulas below):

9. Gibbs free energy change is ___________ ____________ ________ ________ ________ ____. It is useful for identifying _________spontaneity of a reaction___________________, which relies on the two factors ______enthalpy_________ and _______entropy________. Gibbs free energy is always positive when ____enthalpy_______ is positive and _____entropy________ is negative. A positive Gibbs free energy change means that the reaction or change is _______nonspontaneous________________. 

A negative Gibbs free energy means that the reaction or change is ____spontaneous, or favored, or likely to occur____. There are several ways to obtain a negative Gibbs free energy. They are:

See table in packet
We learned two ways to calculate ΔGfo. Identify those two ways.
Tables and products minus reactants
dG = dH - TdS

