CHEMISTRY 111 Sections 5-9


EXAM #2, Practice Vining


October, 2006
1. 

25.0 mL of a solution of nitric acid is titrated with a 0.184 M solution of NaOH. If 18.3 mL of the base solution are used, what is the concentration of the original HCl solution?

[HCl] = ______________

2.
How many grams of NiCl2 would you use to prepare 750. mL of a 0.100 M solution of the compound?









_______________ g NiCl2
3.  Name the type of reaction that occurs when each of the following are added to water.

a. HClO4 + NH3

type is _________________________

b. HCl + AgNO3

type is _________________________

c. Na + HCl


type is _________________________

4. 

Write the net ionic equation for the reaction that occurs in aqueous solution for each of the following cases. If no reaction occurs, write “No Reaction.”

a. CaCl2 + H2SO4 (
b. CH3CO2H + NaOH (
c. KOH + HNO3 (
d. NH3 + NaOH (
e. Fe(NO3)3 + NaOH (
f. MgCO3 + HCl ( 
5. 
Consider the reaction between permanganate ion and oxalate ion,

MnO4-(aq) + 5 C2O42-  + 16 H+(aq) (  10 CO2(g) + Mn2+(aq) + 8 H2O(l)

Which species above is oxidized? __________________

Which species above is reduced? ___________________

What is the oxidizing agent? _________    What is the reducing agent? __________

6. Iron is produced by reaction of iron(III) oxide and carbon.


2 Fe2O3(s) +  3 C(s) ( 4 Fe(s) + 3 CO2(g)

If we react 104 g Fe2O3 with 14.8 g C, what mass of Fe can be formed?

7. What quantity of heat is required to raise the temperature of 64.8 g of benzene from -31.0 oC to its melting point of 5.5 oC and then to melt it at that temperature?

Specific heat of benzene = 1.74 J/g(oC;   (Hfusion = 127 J/g

8. 

A sample of methanol, CH3OH, has a mass of 12.4 g. It is burned in a bomb calorimeter that contains 680 g of water. The temperature of the calorimeter rises from 22.40 oC to 30.80 oC.  The calorimeter’s heat capacity is 452 J/oC.

What is (Hrxn for the reaction, in units of J/mol methanol?

9. Below are superimposed heating curves for benzene and for water. Use the diagram to answer the questions that follow. For parts a, b, and c, ignore the A and B in the diagram.
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a. Which has the higher boiling point?
benzene     or      water

b. Which has the larger heat of vaporization?    benzene     or      water

c. Which has the larger specific heat capacity for the liquid phase?







benzene     or      water

d. During the which portion of the heating process (that denoted by region A or that by region B) does the kinetic energy of the water increase?




A   or     B

e. During the portion of the heating process indicated by B, does the enthalpy of water increase, decrease or remain unchanged?



increase
decrease
unchanged

10.

Use the date below to determine the enthalpy change for the following reaction:


HCl(aq) + Na2CO3(s) ( H2O(l) + CO2(g) + 2 NaCl(aq)

(Hf values (in kJ/mol):


HCl(aq)
-167


Na2CO3(s)
-1131


H2O(l)

-286


CO2(g)

-394


NaCl(aq)
-407

