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Chemistry Review








Ch 10: Energy

1.  What does temperature measure?  How is it different than heat?
Temperature is a measure of the average kinetic energy of the particles of a system.
2.  Explain what is meant by the terms exothermic and endothermic.

An exothermic reaction or process is one in which energy as heat is released into the surroundings; an endothermic reaction or process is one in which the system absorbs energy as heat from the surroundings.
3.  Define the terms system and surroundings.

The system is part of the universe on which we focus attention; the surroundings are the reset of the universe.
4.  For an endothermic process, q is reported with a __positive___ sign and for an exothermic process,

     q is reported with a _____negative_____ sign.

5.  What is meant by the specific heat capacity of a material?

The specific heat capacity of a substance is the amount of energy required to raise the temperature of one gram of a substance by one degree celcius. 
6.  What is meant by the term enthalpy?

Enthalpy (H)  is equal to the energy flow as heat
7.  Why does the quality of energy decrease when we use it?

The quality of energy is decreasing because of entropy as a driving force.  The energy becomes more “spread out” once it has been used and is less able to perform useful work.
8.  Explain how we can have an “energy crisis” given that the law of conservation of energy is true.

The energy crisis has to do with the fact  that the quality of the energy is decreasing due to energy spread.  The amount of energy is constant, but the amount of useful work that can be done with this energy is decreasing.
9.  Consider the combustion of propane:



C3H8(g)  +  5O2(g)  (  3CO2(g)  +  4H2O(l)          (H = -2221 kJ


a.  Is the combustion of propane endothermic or exothermic?  
Exothermic (negative (H)

b.  Is the energy as heat released into the surroundings or absorbed by the system?
Energy as heat is released into the surroundings

c.  How much energy is released when 2 mol of propane are burned in excess oxygen?

2 mol propane x (-2221 kJ/1 mol propane) = 4442 kJ energy released

d.  How much energy as heat is released when 100 g of propane is burned in excess oxygen?

100 g propane x (1 mol propane/44 g propane) x ( -2221 kJ/1 mol propane) = -5037 kJ

e.  How much energy as heat is released when 100 g of carbon dioxide is produced?

100 g carbon dioxide x (1 mol carbon dioxide/44 g carbon dioxide) x (-2221 kJ/3 mol carbon dioxide) = 
   -1682 kJ
10.  Calculate the mass in grams of each of the following substances that could be warmed over the indicated

        temperature range by the application of exactly 1 kJ of energy.


a.  water, from 15oC to 42oC

mass = 1000 J / (4.18 )(27) = 8.9 g

b.  iron, from 25oC to 125oC

mass = 1000 J / (0.45)(100) = 22 g

c.  carbon, from -10oC to 47oC

mass = 1000 J / (0.71)(57) = 25 g
11.  You heat a 5 g sample of iron in a boiling water bath.  You then quickly and carefully place the iron into 

       125 mL of water at 25oC in a coffee cup calorimeter.  Determine the final temperature of the water.

heat lost by iron
=            heat gained by water

(5 g)(0.45)(100 – x)    =            (125 g)(4.18)(x – 25)

225 -2.25x       
=  
  523x – 1305
13300


=
  525.25x

x = 25.3oC

12.  Given the following data:


4CuO(s)  (  2Cu2O(s)  +  O2(g)  

(H = +288 kJ


Cu2O(s)  (  Cu(s)  +  CuO(g)

(H = +11kJ

       Determine the change in enthalpy for the reaction 2Cu(s)  +  O2(g)  (  2CuO(s)

Reverse the two given reactions, multiply the second by 2 and then add:
2Cu2O(s)  +  O2(g) (  4CuO(s)  


(H = - 288 kJ

2(Cu(s)  +  CuO(g)  (  Cu2O(s))  


2((H = - 11kJ) = -22 kJ
2Cu(s)  +  O2(g)  (  2CuO(s)


(H = -310 kJ
13.  Use the following data to calculate the value of (H for the reaction I2(s)  +  Cl2(g)  (  2ICl(g)


Cl2(g)  (  2Cl(g)


(H = +242 kJ



I2(g)  (  2I(g)



(H = +151 kJ



ICl(g)  (  I(g)  +  Cl(g)  

(H = +211 kJ



I2(s)  (  I2(g)



(H =  +62 kJ

Reverse the third reaction and multiply by 2 to get (H =  +33.5 kJ
14.  Answer the following questions in your book on pages 319 – 321:



24, 26, 28, 30, 31, 48, 61, 63
24.  1.7 x 103 J
26.  7.11 J/g oC

28.  1.42 J/g oC

30.  a.  2.54 x 103 kJ

b.  7.4 x 103 kJ
c.  693 kJ

31.  – 55 kJ

48.  7.64 x 103 cal

61.  a.  1652 kJ released
b.  826 kJ released
c.  7.39 kJ released
d.  34.4 kJ released

63.  4.9 x 103 g, 4.9 L
