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Chapter 9 Day I (Sections 9.1 - 9.7) (Unit 4) 4 November 2019

1. Which processes are endothermic? Exothermic?

(a) melting candle wax (b) coffee cooling

(c) water vapor condensing into droplets
(d) a covalent bond being broken (e) paper burning
(f) an ionic lattice forming from ions in the gas phase

2. Consider the reaction that we saw in the demo today:

CH4(g) + 2 02(91) CO2(S) + 2 H2O(g) ÀH = -803 kJ

2a. How much heat is given off if2.25 g methane (CHf is
burned in excess oxygen?

2b. Express ÀH in terms of kJ/mol H2O formed

2c. What is ÀH for the reverse reaction?
cO2(S)+2 H2O(g) > cHa(9)+2O2ßl ÂH=?

2d. What is ÀH for the reaction?
V"CO2(91+ n2O(g) ) T,CHaßl + Oz(9) ÂH = ?

3. How much heat would it take to vaporize 250 g water at
its boiling point, 100 oC?

) g) AH = +40.7 kJ/mol

4. The specific heat of water, C, is 4.184 J g-1 deg-1. How
much heat is needed, q, in orderto raise the

5. Suppose 125 mL hot water at 85 oC is added to 200 mL
cold water at 15 oC. Assume the average density of
water is 1 .00 g/ml. The specific heat of water is 4.18
J/g deg (although you may not need this value in this

What is fìnalte re of the water?

6. Suppose a 107.O g sample of aluminum at 97.0 oC is
added to 163 g water a122.8 oC and the final
temperature is 31 .7 oC. What is the specific heat of
aluminum?

9metal = - 9water

cmetal X ffimetal x ÂTmetal = cwater X ffiwater x ÅT*r,",

7. When 0.187 g C6H6 is burned in a bomb calorimeter
containing 250.0 g water, the temperature of the water
and the calorimeter rise by 4.53 oC. Given the heat
capacity of the calorimeter = 525 J/deg, and using the
specific heat of water, calculate Qç¿¡ then - g¡rn, then
ÀH for this combustion reaction:

2 c6H6(s) + t5 o2(9) ) 12 co2(g) + 6 H2o(g) ÂH = ?

Now try these problems from the book:
Section 9.1 - 9.3 no assigned problems
Section 9.4. (Enthalpy) Problems 38
Section 9.5. (Enthalpy and Chemical Equations) Problems

5,6.
Section 9.6. (Chemicaland physicalchanges) Problems 7,

8, 66 - 74 (even)
Section 9.7 (Calorimetry) 9, 1 1, 12,76 - 90 (even)
Practice Quiz (pg 363):4,5,6,7,8,9, 10

q=cxmxaT

q=cxmxÂT
rature of 275 water from 25 oC to 75oC?



Quick & Easy Thermodynamics
1. lnternal Energy = Kinetic Energy + Potential Energy: E = KE + PE

2. Ghange in energy:

ln general:

For reactions:
ÂE=Er¡nal -E¡n¡t¡"1

ÅE = Eproducts' Ereactants

3. First Law of Thermodynamics: (Law of Conservation of Energy)

ÂE = heat + work (q = heat and w = work)

4. Work, w, is done when there is a change in volume:

w = -PÂV

ÀE=q-pÂV

5. Chemists don't want to worry about volume changes (we use open beakers - and don't want
to measure the gas volumes produced, etc.) so we invented enthalpy, H:

H=E+PV
ÂH=ÂE+P^V
ÂH=(q-P^V)+PÂV=Q

6. 
^H 

and ÂE are very similar in value under normal conditions - and are identical when there is
no change in volume.

7. The standard state. When values are reported at 298 K and 1 atm and I M, a little "o" is
added to ÂH to indicate the values are at standard state. Thus, ÀHo ¡ndicates the value is at
standard state and ÂH indicates that the conditions were not standard conditions.


