BCC, Fall 2011

Chem 1A, Test Review #2


1.
Identify all compounds that will form strong electrolytes in aqueous solution:


(a) Al(NO3)3
(b) BaCl2
(c) C2H5OH
(d) C12H22O11
(e) H2SO4 
(f) HC2H3O2 


(g) HCl

(h) KOH
(i) LiBr

(j) Na3PO4
(k) NH4NO3
(l) NH3 

2.
From No.1, identify all that are weak electrolytes and nonelectrolytes, respectively.

3.
A solution contains 17.5 g NaCl, 5.5 g MgCl2, and 1.0 g KI dissolved in 125.0 g of water. Calculate the mass percents of each solute (NaCl, MgCl2, and KI) in the solution. 


(Answer: 11.7% NaCl; 3.7% MgCl2, and 0.67% KI)

4.
If seawater contains 3.5% NaCl (by mass), how many kilograms of seawater must be evaporated to yield 454 g of NaCl? If the density of seawater is 1.0 g/mL, how many liters of seawater contain 454 g of NaCl? (Answer: 13 kg or 13 L of seawater)

5.
A solution is prepared by dissolving 5.00 g of silver nitrate, AgNO3, in enough water to make 250. mL solution. Calculate the molarity of AgNO3 solution. (Answer: 0.118 M)

6.
(a) How many grams of cobalt(II) chloride hexahydrate, CoCl2·6H2O, are needed to prepare: (i) 500. mL of 0.150 M  CoCl2 solution, and (ii) 250. mL of 0.250 M CoCl2 solution? Briefly describe how you would prepare this solution. (b) If 4.00 mL of the 0.250 M solution is added to 6.00 mL of de-ionized water and mixed, what is the molar concentration of the resulting solution? (c) If 0.150 M CoCl2 has an absorbance of 0.720 at the maximum wavelength, what concentration of CoCl2 has an absorbance of 0.505 at the same wavelength? 

(Answer: (a) (i) 17.8 g; (ii) 14.9 g; (b) 0.100 M; (c) 0.105 M)

7.
25.0 mL of 0.400 M KI is added to 75.0 mL of 0.100 M Pb(NO3)2 solution, and the following reaction occurs to form a precipitate of PbI2.



Pb(NO3)2(aq)  +  2 KI(aq)  (  PbI2(s)  +  2KNO3(aq)

(a) What are the molar concentrations of Pb2+, NO3-, K+, and I-, respectively, in the mixture? (b) How many grams of PbI2 are formed?  

(Answer: (a) [Pb2+] = 0.025 M; [NO3-] = 0.150 M; [K+] = 0.100 M; [I-] = 0.0 M (all of I- becomes PbI2 ppt; (b) 2.31 g of PbI2)

8.
In an experiment, a solution containing 0.5100 g potassium hydrogen phthalate (KHP = KHC8H4O4; molar mass = 204.22 g/mol) is titrated with NaOH solution of unknown concentration, using phenolphthalein as indicator. If 18.75 mL of NaOH solution is required to reach end-point, what is the molarity of sodium hydroxide solution? (Answer: 0.1332 M)




NaOH(aq)  +  KHC8H4O4(aq)  (  NaKC8H4O4(aq)  +  H2O(l)

9.
The concentration of acetic acid in vinegar is determined by titration with standard NaOH solution, in which the following reaction occurs.




HC2H3O2(aq)  +  NaOH(aq)  (  H2O  +  NaC2H3O2(aq) 

 
A 10.00-mL sample of a commercial vinegar is titrated with 0.2500 M NaOH solution, which requires 33.45 mL of NaOH solution to reach end-point. WEhat is the molar concentration of acetic acid in the vinegar? (b) Assuming that the density of vinegar is 1.0 g/mL, calculate the mass percent of acetic acid in vinegar.  (Answer: (a) 0.8363 M; (b) 5.0%)
10.
Complete and balance the following double-displacement reactions and indicate the products that will form precipitates. For each reaction, write a complete and net ionic equation for each reaction.



(a)  ___BaCl2(aq)  +   ___Na3PO4(aq)   (  ___Hg3(PO4)2  +  ___NaCl


(b)  ___Hg2(NO3)2(aq)  +  ___NaCl(aq)  (  ___Hg2Cl2  +   __NaNO3


(c)  ___ZnSO4(aq)  +    ___Na2CO3(aq)  (  ___ZnCO3  +  ___Na2SO4


(d)  ___H2SO4(aq)  +    ___NaOH(aq)   (  ___H2O  +  ___Na2SO4 


(e)  ___H2SO4(aq)  +  ___Ba(OH)2(aq)  (  ___H2O  +  ___BaSO4 
11.
Calculate the oxidation number of each element underlined in the formula below:


(a)  KNO3
(b)  H2C2O4 
      (c) Na2Cr2O7

(d)  HClO4 
     (e)  KMnO4 
12.
(a) Balance the following oxidation-reduction reaction in acidic solution.


      __MnO4-(aq)  +   __Br-(aq)  +   __H+(aq)  (    __Mn2+(aq)  +   __Br2(aq)  +   __H2O(l) 

(b) Balance the following oxidation-reduction reaction in basic solution.


      __Br2(aq)  +  __OH-(aq)  (   ___BrO-(aq)  +  ___Br-(aq)  +   ___H2O(l) 

In each reaction, identify the oxidizing agent and the reducing agent, and indicate the element that are oxidized and reduced in the reaction?

13.
A weather balloon is filled with 1.25 kg of helium gas. (a) What are the final volume of the balloon at 20oC and 1.00 atm of pressure? (b) What is the volume of the balloon under conditions where the pressure is 305 torr and the temperature is -25oC? (Answer: (a) 7.51 x 103 L; (b) 1.58 x 104 L)

14.
A gaseous compound has the following composition: 53.31% carbon, 11.18% hydrogen, and 35.51% oxygen, by mass, and the density is 3.66 g/L at 25oC and 755 torr. Calculate the molar mass and the molecular formula of the compound. (Answer:  Mm = 90.1 g/mol;  molecular formula = C4H10O2)

15.
Sodium azide, NaN3, decomposes to form nitrogen gas according to the following equation:




2NaN3(s)  (  2Na(s)  +  3N2(g) 


How many grams of NaN3 are needed to produce enough N2 gas to fill a 55.0-liter at 30oC and 806 torr?  (Answer: 102 g)
16.
Two gas-flasks of the same internal volume are separately filled with H2 and N2 gases, both at 20oC. If the pressure of H2 is 1.5 atm and that of N2 is 1.0 atm,  

(a) Which gas has the greater average molecular kinetic energy? Explain.

(b) Which gas has the higher velocity? Explain.

(c) Which gas has the greater frequency of collisions with the container? Explain.

(d) Which flask contains the greater number of molecules? Explain.

17.
1.00 kg of N2 gas in 1.00 m3 tank has a pressure of 86.5 kPa. Calculate the temperature of the gas and molecular velocity of N2 in the tank. (1 atm = 101.325 kPa; R = 8.315 L.kPa/(mol.K))

(Answer:  291.5 K (18.3oC); 509 m/s)
18.
A gaseous compound effuses through a tiny pore at a rate of 12.0 mL/minute. Under the same conditions, helium gas effuses through the same pore at 72.5 mL/minute. Calculate the molar mass of the compound. (Answer: 146 g/mol)

19.
A 50.0-gram sample of metal shots, initially at 95.0oC, is dropped into 50.0 g of water at 22.0oC in a Styrofoam coffee-cup calorimeter. If the final temperature of water and metal is 29.0oC, calculate the specific heat of metal. Assume that heat absorbed by calorimeter is negligible and no heat is lost to the surrounding. (Specific heat of water = 4.184 J/g.oC)  (Answer:  0.444 J/g.oC)

20.
The combustion of a 1.107-g sample of benzoic acid (HC7H5O2) is carried out in a bomb calorimeter. The reaction causes the temperature of water in the calorimeter to increase from 24.96 to 29.20oC. 

(a) If the heat capacity of the calorimeter is 6.90 kJ/oC, calculate the amount of heat (in kJ) produced by the combustion reaction. (b) Calculate the molar enthalpy of combustion of benzoic acid. 


(Answer:  (a) 29.3 kJ;  (b) Hcombustion = 3.22 x 103 kJ/mol)

21.
The following molar enthalpies of formation are given in kJ/mol: 



Hfo[C2H5OH(l)] = -278;  Hfo[C2H4(g)] = 52;  Hfo[H2O(g)] = -242, and Hfo[CO2(g)] = -394

Calculate the enthalpy change (H, kJ) for the following reactions:



(a)  C2H5OH(l)  (  C2H4(g)  +  H2O(g);



(b)  C2H5OH(l)  +  3 O2(g)  (  2CO2(g)  +  3H2O(g); 



(c)  C2H4(g)  +  3 O2(g)  (  2CO2(g)  +  2H2O(g);

22.
Given the following enthalpy of reactions:


(i)  C2H6(g)  + 7/2 O2(g) (  2 CO2(g) + 3 H2O(l);

Ho = -1560 kJ


(ii)  H2(g)  +   ½ O2(g)   (  H2O(l);



Ho = -285.85 kJ


(iii)  C2H4(g)  +  3 O2(g)  (  2 CO2(g) + 2 H2O(l);

Ho = -1411 kJ


Calculate the enthalpy change for the hydrogenation of ethylene, C2H4(g), in the following reaction:




C2H4(g)  +  H2(g)  (  C2H6(g);
Ho = ? 

23.
Using the following thermodynamics information:




H2(g)  +  F2(g)  (  2HF(g);
H = -537 kJ




C(s)  +  2 F2(g)  (  CF4(g);
H = -680. kJ




2 C(s) +  2 H2(g)  (  C2H4(g);
H = +52 kJ


calculate the enthalpy for the following reaction:




C2H4(g)  +  6 F2(g)  (  2 CF4(g)  +  4 HF(g);
Ho = ?
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